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h_, à{V df© ß`mO _| AË`§V Cƒ Ed§ H$_ _yë`m| Ho$ CVma-M‹T>md 
go CËnÞ hmoZo dmbr naoemZr H$mo XoIVo hþE BgHo$ _hËd H$mo 
_hgyg H$a gH$Vo h¢ & ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam ß`mO Ed§ bhgwZ na g_J«Vm go H$m`© {H$`m Om 
ahm h¡ Am¡a EH$ Am{W©H$ Am¡a {Q>H$mD$ àUmbr go ß`mO Ed§ 
bhgwZ Ho$ CËnmXZ H$mo ~‹T>mZo _| Am¡a gmW hr \$gbmoÎma ZwH$gmZ 
H$mo H$_ H$aZo _| ¶h AnZm C„oIZr` `moJXmZ {XE Om ahm h¡& 
df© 2019 Ho$ Xm¡amZ, {ZXoemb` Ûmam Kaoby Ed§ ~mø {dÎm nmo{fV 
n[a`moOZmAm| Ho$ _mÜ`_ go OZZÐì` _yë`m§H$Z, Cƒ Hw$b 
KwbZerb R>mog nXmW© A§e dmbr ß`mO {H$ñ_m| _| gwYma, ß`mO _| 
g§H$a {dH$mg, {dfmUw _wº$ bhgwZ {dH$mg, O¡{dH$ Ed§ AO¡{dH$ 
X~md à~§YZ Ho$ {bE àm¡Úmo{J{H$`m§, amoJ Ed§ H$sQ> à~§YZ Am¡a 
ß`mO Ed§ bhgwZ ‘| \$gbmoÎma à~§YZ H$m H$m`© {H$`m J`m& 

bmb ß`mO H$o  VrZ de§ H$« _m| `Wm S>rAmOo rAma 1627, 
S>rAmOo rAma 1639, S>rAmOo rAma 1203-S>rAma H$o  gmW gmW 
bmb ß`mO  H$o  VrZ E’$  gH§ $am| ̀ Wm S>rAmOo rAma hmB{~S« > 73, 1

S>rAmOo rAma hmB{~S« > 173, S>rAmOo rAma hmB{~S« > 179 H$mo ~h-þ
ñWm{ZH$ _ëy `mH§ $Z H$o  {bE ApIb ^maVr` ß`mO Ed§ bhgZw   
ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm _| em{_b {H$`m J`m& ß`mO H$s Xmo 
{H$ñ_m| `Wm ^r_m eŵ m«  ({XZmH§ $ 10 Aº$y ~a, 2019 H$s 
nO§ rH$aU g»§ `m 120/2019) VWm ̂ r_m g\$o X ({XZmH§ $ 10 
Aº$y ~a, 2019 H$s nO§ rH$aU g»§ `m 115/2019) H$mo 
àM{bV {dÚ_mZ {H$ñ_ H$o  AV§ JV©  BZH$o  ga§ jU H$o  {bE nmY¡ m 
{H$ñ_ Ed§ H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU, ZB© {X„r _| 
nO§ rH$¥ V {H$`m J`m& ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  
AZgw Y§ mZ n[a`mOo Zm H$o  g_Ýd` H$o ÝÐ H$o  ê$n _,|  {ZXeo mb` Ûmam 
^mH$¥ AZnw  - ̂ maVr` H$¥ {f AZgw Y§ mZ gñ§ WmZ, ngy m, ZB© {X„r _|   
ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm  
H$s Xgdt dm{fH© $ g_hy  ~R¡ >H$ H$m Am`mOo Z {H$`m J`m Vm{H$ 
{d{^Þ H$o ÝÐm| na {H$E Om aho H$m ©̀ H$s àJ{V H$s g_rjm H$s Om 
gH$o & 

{d{^Þ à{ejU H$m`©H«$_m|, àXe©Zm| Ho$ Am`moOZ, àXe©{Z`m| _| 

^mJrXmar, bmBgopÝg§J go ì`mdgm`rH$aU Ed§ {d{^Þ àH$meZm| 

Ho$ _mÜ`_ go {d{^Þ {hVYmaH$m| H$mo àm¡Úmo{JH$s hñVm§VaU {H$`m 

J`m& Iar\$, nN>oVr Iar\$ Am¡a a~r _m¡g_ Ho$ Xm¡amZ VrZ amÁ`m| 

We can witness the importance 

of onion through the havoc it 

creates every year with very 

high and very low prices. ICAR-

D O G R  h a s  b e e n  wo r k i n g 

exclusively on onion and garlic 

and has contributed immen-

sely to increase the production of onion and garlic 

in an economic and sustainable manner and also 

to reduce the post-harvest losses.  During the year 

2019, ICAR-DOGR has done work on germplasm 

evaluation, high TSS onion improvement, hybrid 

development in onion, virus free garlic develop-

ment, technologies for biotic and abiotic stress 

management, disease and test management 

control and post-harvest management of onion 

and garlic through internally and externally 

funded projects. 

Three red onion lines viz.; DOGR-1627, DOGR-

1639, DOGR-1203-DR as well as three red onion F  1

hybrids viz.; DOGR Hy-73, DOGR Hy-173, DOGR 

Hy-179 were introduced in AINRPOG trials for 

multi-location evaluation. Two onion varieties 

viz.; Bhima Shubhra (Reg. No. 120 of 2019 dated 10 

Oct, 2019) and Bhima Safed (Reg. No. 115 of 2019 

dated 10 Oct, 2019) under extant category have 

been registered with PPV & FRA, New Delhi for its 

protection. As a coordinating centre of All India 

Network Research Project on Onion and Garlic 

(AINRPOG), ICAR-DOGR has organised the Xth 

Annual Group meeting of All India Network 

Research Project on Onion and Garlic at ICAR-IARI, 

New Delhi to review the progress of the work at 

different centres. 

Transfer of technologies to different stakeholders 

was done through conduction of several training 

programmes, demonstrations, participation in 

exhibitions, commercialisation through by 

àm³H$WZ/Preface
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H«$_e: _hmamï´>, JwOamV Am¡a CÎma àXoe _| Hw$b 37 A{J«_ n§{º$ 

àXe©Z Am`mo{OV {H$E JE& OZOmVr` Cn-`moOZm, AZwgy{MV 

Om{V Cn-`moOZm Ho$ _mÜ`_ go 99 Am¡a _oam Jm§d _oam Jm¡ad 

H$m`©H«$_ Ho$ _mÜ`_ go 45 VWm Hw$b 212 IoV àXe©Z (_hmamï´> 

_| 72 Ed§ nydm}Îma nd©Vr` joÌ _| 140) Am`mo{OV {H$E JE& _oam 

Jm§d _oam Jm¡ad H$m`©H«$_, OZOmVr` Cn-`moOZm, AZwgy{MV 

Om{V Cn-`moOZm, AmË_m VWm AmñH$s Am{X Ho$ A§VJ©V Hw$b 

56 à{ejU H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| 1781 {H$gmZm| 

Zo ̂ mJ {b`m& BgHo$ Abmdm, ~m§½bmXoe H¥${f AZwg§YmZ g§ñWmZ, 

~m§½bmXoe Ho$ Xg d¡km{ZH$ A{YH$m[a`m| H$mo ^r à{ejU àXmZ 

{H$`m J`m& 

{ZXoemb` Ûmam {dH${gV H$s JBª ß`mO {H$ñ_m| H$mo A{YH$m§e 

{hVYmaH$m| VH$ nhþ§MmZo Ho$ {bE ^r_m gwna {H$ñ_ Ho$ ~rO Ho$ 

CËnmXZ Am¡a {dnUZ Ho$ {bE g_Pm¡Vm kmnZ na hñVmja H$aHo$ 

{XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV H$mo EH$ Zm°Z-

EŠgŠby{gd bmBg|g àXmZ {H$`m J`m& 

_¢, 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°. Q>r. OmZH$sam_, ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ) 

Ûmam {XEo àmoËgmhZ Ed§ _mJ©Xe©Z Ho$ {bE BZHo$ à{V AnZr 

hm{X©H$ H¥$VkVm Ed§ gå_mZ àH$Q> H$aVm hÿ§& g§ñWmZ Ûmam hm{gb 

H$s JBª g^r CnbpãY`m| H$mo hm{gb H$aZo _| g^r d¡km{ZH$, 

VH$ZrH$s, àemg{ZH$ Ed§ ghm`r H$‘©Mmar¶m| Ûmam {H$E JE 

à`mgm| H$s _¢ gamhZm H$aVm hÿ§& _wPo Amem h¡ {H$ Bg [anmoQ>© _| Xr 

JB© OmZH$mar ß`mO Ed§ bhgwZ Ho$ {hVYmaH$m| Ho$ {bE AË`§V 

Cn`moJr hmoJr&

licensing, and different publications. Thirty seven 

front-line demonstrations were conducted in 

three states viz., Maharashtra, Gujarat and Uttar 

Pradesh during kharif, late kharif and rabi seasons, 

respectively. During the year, total 212 �ield 

demonstrations (72 in Maharashtra and 140 in 

NEH region) were conducted through TSP, 99 

through SCSP and 45 through MGMG programme. 

Total 56 trainings were conducted for the farmers 

under MGMG, TSP, SCSP, ATMA, ASCI, etc., schemes 

which were attended by 1781 farmers. Apart from 

this, training was also given to ten scienti�ic 

of�icers from Bangladesh Agriculture Research 

Institute (BARI), Bangladesh. 

To increase the reach of onion varieties developed 

by ICAR-DOGR to more stakeholders, a non-

exclusive license was given to Dinkar Seeds Pvt. 

Ltd., Sabarkatha Gujarat by signing a MoU for seed 

production and marketing of Bhima Super variety.

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. T. 

Janakiram, Assistant Director General (Horti-

culture Science). I appreciate the efforts of all the 

scienti�ic, technical, administrative and suppor-

ting 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. 

_oOa qgh            
{ZXoeH$ 

Major Singh
Director
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df© 2019 Ho$ Xm¡amZ, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` _| gmV AmÝV[aH$ AWdm Kaoby AZwg§YmZ 
n[a`moOZmAm| Ed§ gmV VXW©/~mø {dÎm nmo{fV n[a`moOZmAm| Ho$ 
_mÜ`_ go AZwg§YmZ H$m`© H$mo Omar aIm J`m& Bg Ad{Y Ho$ 
Xm¡amZ AZwg§YmZ H$m`© Ho$ gmW gmW AZoH$ àgma J{V{d{Y`m§ ̂ r 
MbmB© JBª& 

df© 2019 _| {H$E JE AZwg§YmZ Ed§ {dH$mg nwaH$ J{V{d{Y`m| 
H$m g§{já {ddaU ZrMo àñVwV h¡&   

\$gb gwYma 

nN>oVr Iar\$ (162 àm{á`m§), a~r (220 àm{á`m§) Ed§ Iar\$ 
(315 àm{á`m§) Ho$ Xm¡amZ VwbZr` {H$ñ_m| Ho$ gmW ß`mO 
OZZÐì` (bmb) H$m _yë`m§H$Z {H$`m J`m& Iar\$ _m¡g_ Ho$ 
Xm¡amZ, àm{á 1637, 1630, 1575, VWm 1551 _| 29 
Q>Z/ho. go A{YH$ H$s {dnUZ `mo½` CnO hm{gb H$s JB© Am¡a 
¶h àm{á`m§ Bg g§~§Y _| gd©loð> VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> 
(24.59 Q>Z/ho.) H$s VwbZm _| ~ohVa nmB© JBª& BZ àm{á`m| _| 
85 à{VeV go A{YH$ {dnUZ ̀ mo½` XO© H$s JB© Am¡a gmW hr ̀ o 
àm{á`m§ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wt & H§$Xm| H$s Vw‹S>mB© _| 
g~go H$_ g_` àm{á 1649 Ed§ àm{á 1666 (99 {XZ) _| Ed§ 
VXþnamÝV àm{á 1630 Am¡a àm{á 1658 (101 {XZ) _| bJm& 
har ß`mO Ho$ ê$n _| n{Îm`m| H$m Cn`moJ H$aZo Ho$ {bE Cn`wº$ 
ß`mO d§eH«$_m| H$s ñH«$sqZJ H$aZo na d§eH«$_ 1546-EJ«o 
(19.23 Q>Z/ho.), 1550-EJ«o (18.92 Q>Z/ho.), 1534-
EJ«o (18.78 Q>Z/ho.), 1549 -EJ«o (18.45 Q>Z/ho.), VWm 
1512 -EJ«o (17.82 Q>Z/ho.) _| C„oIZr` ê$n go CƒVa 
nUu` CnO hm{gb H$s JB©& AÀN>r ñdm{Xï>Vm Ho$ {bE, har 
n{Îm`m| H$s H$Q>mB© H$aZo H$m g~go AÀN>m g_` amonU Ho$ CnamÝV 
60 go 70 {XZm| H$s Ad{Y Ho$ Xm¡amZ hmoVm h¡& g\o$X ß`mO 
OZZÐì` Ho$ _m_bo _| a~r _m¡g_ Ho$ Xm¡amZ 14 d§eH«$_ {dnUZ 
`mo½` CnO Ho$ {bE ~ohVa nmE JE& d§eH«$_ S>ãë`y 045 _| g~go 
A{YH$ {dnUZ ̀ mo½` CnO (47.33 Q>Z/ho.) XO© H$s JB©& nrbr 
ß`mO _|, d§eH«$_ dmB© 003 Ûmam 29.28 Q>Z/ho. H$s {dnUZ 
`mo½` CnO Ho$ gmW AÀN>m àXe©Z {H$`m J`m& a~r _m¡g_ _|, Cƒ 
Hw$b KwbZerb R>mog nXmW© _mÌm dmbo Hw$b 46 d§eH«$_m| H$m 
_yë`m§H$Z {H$`m J`m& d§eH«$_ S>ãë`yEMQ>r-5~r _| 15 à{VeV 
go ^r A{YH$ Hw$b KwbZerb R>mog nXmW© A§e (Q>rEgEg) Ho$ 
gmW A{YH$V_ {dnUZ `mo½` CnO XO© H$s JB©& S>ãë`yEMQ>r-
23E-2 _| Ohm§ Q>rEgEg g~go A{YH$ (18.57 à{VeV) Wm 

During the year 2019, research work at ICAR-

DOGR was carried out through seven internal 

research projects and seven adhoc/externally 

funded projects. Apart from the research work, 

several extension activities were also carried out. 

Brief summary of the research and development 

activities carried out in the year 2019 is presented 

below. 

Crop Improvement

Onion germplasm (red) were evaluated during 

late kharif (162 accessions), rabi (220 accessions) 

and kharif (315 accessions) along with checks. 

During kharif, Acc. 1637, 1630, 1575 and 1551 

produced more than 29 t/ha marketable yield and 

found superior over best check Bhima Dark Red 

(24.59 t/ha). These accessions also recorded more 

than 85% marketable yield and were free from 

doubles and bolters. Minimum days to harvesting 

was recorded in Acc. 1649 and 1666 (99 days) 

followed by 1630 and 1658 (101 days). Under 

screening of onion lines suitable for foliage use as 

green onion, line 1546-Agg (19.23 t/ha), 1550-

Agg (18.92 t/ha), 1534-Agg (18.78 t/ha), 1549-

Agg (18.45 t/ha) and 1512-Agg (17.82 t/ha) 

recorded signi�icantly higher foliage yield. For 

good palatability, the best time to harvest the 

green foliage was from 60 to 70 days after planting. 

In white onion germplasm, 14 lines were found 

superior for marketable yield during rabi season. 

Line W-045 gave highest marketable yield (47.33 

t/ha). In yellow onion line Y-003 is performed well 

with marketable yield (29.28 t/ha).  

During rabi, 46 high TSS lines were evaluated. The 

highest marketable yield in WHT-5B was 36.78 

t/ha with TSS above 15%. Maximum TSS was 

18.57% in WHT-23A-2, whereas, TSS in checks 

H$m`©H$mar gmam§e/Executive Summary 
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dht VwbZr` {H$ñ_m| _| ̀ h 12 à{VeV go H$_ Wm& nN>oVr Iar\$ 
Ho$ Xm¡amZ, Cƒ Q>rEgEg Ho$ S>ãë`yEMQ>r~r-1E-OrQ>r-18-
Eggr-E_-7 _| {dnUZ `mo½` CnO g~go A{YH$ (21.79 
Q>Z/ho.) XO© H$s JB©& Hw$b Zm¡ d§eH«$_m| _| Q>rEgEg H$m ñVa 15 
à{VeV go A{YH$ Wm& ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ 
AZwg§YmZ n[a`moOZm Ho$ A§VJ©V, Cƒ Q>rEgEg Ho$ Mma d§eH«$_m| 
H$m _yë`m§H$Z {d{^Þ ñWmZm| na {H$`m Om ahm h¡& nN>oVr Iar\$ 
Ho$ Xm¡amZ àOZH$ d§eH«$_ S>ãë`y 439 E_-6 _| CƒV_ {dnUZ 
`mo½` H§$Xr` CnO (48.26 Q>Z/ho.) XO© H$s JB© Amoa 17 
d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ nmE JE& bhgwZ Ho$ loð> d§eH«$_m| 
Ho$ _m_bo _| a~r Ho$ Xm¡amZ, nr~r-10 OrdmB© ‘Q> B©Eb (9.41 
Q>Z/ho.) _| gd©loð> àXe©Z XoIZo H$mo {_bm Am¡a Iar\$ Ho$ 
Xm¡amZ, nr~r-15  OrdmB© ‘Q� B©Eb (3.48 Q>Z/ho.) _| CƒV_ 
Hw$b CnO hm{gb H$s JB©&

bmb ß`mO H$o  110 E’$  gH§ $am| H$m {dH$mg namJH$m| `Wm 1

546-S>rAma, 571-EbAma, H$o EM-E_-1, H$o 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 H$o  ê$n 
_| M`{ZV 22 lðo > de§ H$« _m| H$o  gmW nmM§  E_Eg de§ H$« _m| (E_Eg 
48 E, E_Eg 65 E, E_Eg 111 E, E_Eg 222 E Ed§ E_Eg 
1600 E) H$o  ~rM H$« mg H$amH$a {H$`m J`m& BZ gH§ $am| H$m 
_ëy `mH§ $Z H$m ©̀ àJ{V na h&¡  M`{ZV H$§ Xm| H$o  gmW nmM§  bmb 
ß`mO Za dÜ§ ` de§ H$« _m| H$o  e{w ÕH$aU Ed§ JUw ZrH$aU H$o  H$m ©̀ H$mo 
Omar aIm J`m& S>rAmOo rAma {H$ñ_m| (^r_m gnw a, ̂ rH$m S>mH$©  aS‹o >, 
^r_m {H$aU, ^r_m e{º$ Ed§ S>rAmOo rAma 1133) H$s {d{^Þ 
{H$ñ_r` nð¥ >^{y _ _| Za dÜ§ `Vm H$m ñWmZmÝVaU H$aZo H$o  {bE 

~rgr  AdñWm _| Zm¡ g§̀ mOo Z Ama¡  ~rgr  AdñWm _| EH$ g§̀ mOo Z 1 3

H$m _ëy `mH§ $Z {H$`m J`m& M`{ZV nV¡ H¥ $m| (AmB©  AdñWm _| 28 1

AV§ : àOmV, AmB©  AdñWm 3 AV§ : àOmV Ama¡  AmB©  AdñWm _| 3 4

EH$ AV§ : àOmV) H$o  EH$b H$§ Xm| go AV§ : àOmV de§ H$« _m| H$m 
{dH$mg H$m ©̀ àJ{V na h&¡  a~r _mg¡ _ H$o  Xma¡ mZ Vbw Zr` {H$ñ_m| H$o  
gmW 31 AV§ : àOmV de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& g~go 
A{YH$ {dnUZ ̀ m½o ` H$§ Xr` CnO  AmB© -1272 (53 Q>Z/h.o ) 1

_| Ed§ VXnþ amÝV  AmB© -1450-1-1 (47.33 Q>Z/h.o ) Ama¡  1

AmB© -1325 (45.43 Q>Z/h.o ) _| XO© H$s JB&©  AmB© -1325 1 1

(3.13 à{VeV Vmao  dmbo H$§ X) H$mo N>mS‹o >H$a ̀ o OmS‹o > Ed§ Vmao  dmbo 
H$§ Xm| go _ºw $ nmE JE VWm gmW hr BZ_| 96 à{VeV go ̂ r A{YH$ 
{dnUZ ̀ m½o ` CnO hm{gb H$s JB&©

bmb ß`mO H$o  VrZ de§ H$« _m| `Wm S>rAmOo rAma 1627, 
S>rAmOo rAma 1639, S>rAmOo rAma 1203-S>rAma H$o  gmW gmW 
bmb ß`mO  H$o  VrZ E’$  gH§ $am| ̀ Wm S>rAmOo rAma hmB{~S« > 73, 1

S>rAmOo rAma hmB{~S« > 173, S>rAmOo rAma hmB{~S« > 179 H$mo ~h-þ

was below 12%. During late kharif, marketable 

yield was highest (21.79 t/ha) in high TSS line 

WHTB-1A-GT-18-SC-M-7. Total soluble solids 

were more than 15% in nine high TSS lines.  Four 

high TSS lines are being evaluated at different 

locations under All India Network Research 

Project on Onion and Garlic (AINRPOG). Breeding 

line W-439 M-6 gave highest marketable yield 

(48.26 t/ha) during late kharif and 17 lines were 

bolter free.  In case of garlic elite lines during rabi, 

PB-10 GyMut EL (9.41 t/ha) performed best and 

PB-15 GyMut EL (3.48 t/ha) gave the highest total 

yield during kharif season. 

One hundred ten 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. Puri�ication and multiplication of �ive 

red onion male sterile lines were continued with 

the selected bulbs. Nine combinations in BC  stage 1

and one combination in BC  stage for transfer of 3

male sterility in different varietal background of 

DOGR varieties (Bhima Super, Bhima Dark Red, 

Bhima Kiran, Bhima Shakti and DOGR-1133). 

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. Thirty-one 4

inbreds along with checks were evaluated during 

rabi season. The highest marketable yield was 

recorded in I -1272 (53 t/ha) followed by I -1450-1 1

1-1 (47.33 t/ha) and I -1325 (45.43 t/ha) and 1

were free from doubles and bolters except I -1325 1

(3.13% bolters) with more than 96% marketable 

yield.

Three red onion lines viz.; DOGR-1627, DOGR-

1639, DOGR-1203-DR as well as three red onion F  1

hybrids viz.; DOGR Hy-73, DOGR Hy-173, DOGR 

Hy-179 were introduced in AINRPOG trials for 
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ñWm{ZH$ _ëy `mH§ $Z H$o  {bE ApIb ^maVr` ß`mO Ed§ bhgZw  
ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm _| em{_b {H$`m J`m& ß`mO H$s Xmo 
{H$ñ_m| `Wm ^r_m eŵ m«  ({XZmH§ $ 10 Aº$y ~a, 2019 H$s 
nO§ rH$aU g»§ `m 120/2019) VWm ^r_m g\$o X ({XZmH§ $ 10 
Aº$y ~a, 2019 H$s nO§ rH$aU g»§ `m 115/2019) H$mo àM{bV 
{dÚ_mZ {H$ñ_ H$o  AV§ JV©  BZH$o  ga§ jU H$o  {bE nmY¡ m {H$ñ_ Ed§ 
H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU, ZB© {X„r _| nO§ rH$¥ V {H$`m 
J`m& hmbm{§ H$, ß`mO H$s Xmo ZB© {H$ñ_m| ̀ Wm ̂ r_m S>mH$©  aS‹o > Ama¡  
^r_m bmBQ> aS‹o > H$mo ^r nmY¡ m {H$ñ_ Ed§ H$¥ fH$ A{YH$ma ga§ jU 
àm{YH$aU, ZB© {X„r _| nO§ rH$¥ V H$am`m J`m&

J«rî_H$mb, dfm©H$mb Am¡a erVH$mb _| nUu` H$Q>mB© Ho$ {bE nm§M 
{d{^Þ E{b`_ d§eH«$_m| H$m _yë`m§H$Z CZHo$ CnO àXe©Z H$m 
nVm bJmZo Ho$ {bE {H$`m J`m& Aën-Xmo{hVm E{b`_ àOm{V`m| 
_| Ebr{gZ H$s ̂ anya _mÌm nmB© OmVr h¡ Am¡a BZgo df©^a _m{gH$ 
AÝVamb na VmOm H$Q>mB© {_b gH$Vr h¡ Am¡a ̀ o ß`mO Ho$ _yë`m| 
H$mo pñWa H$aZo _| AÀN>m {dH$ën ~Z gH|$Jr& g~go A{YH$ nÎmr 
CnO (33.16 Q>Z/ho.) H$mo E{b`_ Q>`y~amog_ Am°b 1587 _| 
O~{H$ BgHo$ CnamÝV E{b`_ Q>`y~amog_ grOrEZ 16418 
(31.27 Q>Z/ho.) _| XO© {H$`m J`m& E{b`_ E|Jwbmog_  H$s 
dÝ` àOm{V`m| _| J«rî_ H$mb Am¡a dfm© H$mb _| H«$_e: 9.60 
Q>Z/ho. Ed§ 7.49 Q>Z/ho. H$s CnO XO© H$s JB©&  

Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm Ho$ {bE Hw$b 35 g\o$X 
ß`mO OrZàê$nm| H$m bjUdU©Z H$aZo hoVw 23 ~hþê$nr` {gånb 
{g¹|$e [anrQ²g VWm BÝQ´>m°Z b§~mB© ~hþê$nr` _mH©$am| H$m Cn`moJ 
{H$`m J`m& Hw$b KwbZerb R>mog nXmW© A§e VWm S>rEZE 
q\$Ja{àpÝQ>§J Ho$ AmYma na, àYmZ g§KQ>H$ {dûcofU Ûmam 
nhMmZo JE {d{dY EMQ>rEgEg Am¡a EbQ>rEgEg d§eH«$_  _mH©$a 
ghm`VmW© M`Z Ho$ _mÜ`_ go ß`mO Ho$ AmU{dH$ àOZZ H$mo VoO 
H$aZo Ho$ {bE EMQ>rEgEg H$moqS>J OrZ H$m _mZ{MÌU H$aZo Ho$ 
{bE Cn`moJr hmo gH$Vo h¢& ß`mO _| ~hþê${nVm Ed§ bhgwZ Ed§ dÝ` 
g§OmV àOm{V`m| _| H«$mg ñWmZmÝVaU j_Vm Ho$ {bE 30 BZQ´>m°Z 
b|W ~hþê$nr` (AmB©Ebnr) _mH©$am| Ho$ EH$ goQ> H$s Om§M H$s JB©& 
E{b`_ àOm{V`m| _| BZ AmB©Ebnr _mH©$am| H$s ñWmZmÝVaU 
j_Vm 21.7 go 95.7 à{VeV Ho$ ~rM Wr& BZ AmB©Ebnr 
_mH©$am| H$m Cn`moJ E{b`_ àOm{V`m| Ho$ {d{dYVm bjUdU©Z, 
OrZm| Ho$ _mZ{MÌU Ed§ dÝ` E{b`_ go dm§N>Zr` JwUm| Ho$ A§VJ©_Z 
Ho$ {bE {H$`m Om gH$Vm h¡& 

DREB1A OrZ VWm ACMSH1-RNAi Ho$ gmW ß`mO H$s 
{H$ñ_ ̂ r_m gwna H$m ê$nm§VaU H$m`© àJ{V na h¡& hmBJ«mo_m`{gZ 
na M`{ZV H¡$bmB© àamoh nwZO©ZZ AdñWm _| h¡& ß`mO H$s {H$ñ_ 

^r_m gwna H$m ê$nm§VaU GFP-tailswap_CENH3 doŠQ>a Ho$ 

multi-location evaluation. Two onion varieties 

viz.; Bhima Shubhra (Reg. No. 120 of 2019 dated 10 

Oct, 2019) and Bhima Safed (Reg. No. 115 of 2019 

dated 10 Oct, 2019) under extant category have 

been registered with PPV&FRA, New Delhi for its 

protection. However, two new onion varieties 

(Bhima Dark Red and Bhima Light Red) have been 

registered with PPV & FRA, New Delhi. 

Five different underutilized Allium species 

evaluated for foliage cuttings in summer, rainy and 

winter season. Underutilized Allium species are 

rich in allicin content and can give fresh cuttings 

regularly at monthly interval round the year and 

will be a good substitute to stabilize onion prices. 

The maximum leaf yield (33.16 t/ha) was 

obtained in Allium tuberosum All-1587 followed 

by Allium tuberosum CGN-16418 (31.27 t/ha). 

Wild species of Allium angulosum recorded a yield 

of 9.60 t/ha and 7.49 t/ha during summer and 

rainy season, respectively. 

A total of 23 polymorphic simple sequence repeats 

(SSRs) and intron length polymorphic markers 

(ILPs) were utilized to characterize the thirty �ive 

white onion genotypes for HTSS. Based on the TSS 

and DNA �ingerprint, principal component 

analysis these identi�ied diverse HTSS and LTSS 

lines could be useful for mapping of HTSS coding 

genes for the acceleration of molecular breeding of 

onion through the marker assisted selection 

(MAS). A set of 30 Intron Length Polymorphic 

(ILP) markers were tested for polymorphism in 

onion and cross-transferability in garlic and 

related wild species. Transferability of these ILP 

markers was ranged from 21.7% to 95.7% in 

Allium spp. These ILP markers could be utilised for 

diversity characterization of Allium spp., varietal 

identi�ication, mapping of genes and introgression 

of desirable traits from wild Alliums.

Transformation of onion variety Bhima Super with 

DREB1A gene and ACMSH1-RNAi is in progress. 

The selected calli on hygromycin are in shoot 

regeneration stage. Onion variety Bhima Super 

was transformed with GFP-tailswap_CENH3 

vector and six events are in bulbing stage. 5-
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gmW {H$`m J`m Am¡a BZ_| go N>: H§$Xr` AdñWm _| h¢& 5 - 
EOmgmBQ>r{S>Z Ûmam ß`mO _| Om`m§J nwZO©ZZ _| gwYma bm`m J`m 
bo{H$Z nwZO©ZZ Ho$ CnamÝV CÎmaOr{dVm na à^md XoIm J`m&

a~r _m¡g_ Ho$ Xm¡amZ N>m§Q>r JB© bhgwZ àm{á`m| _| {deofH$a 
Ebr{gZ H$s _mÌm _| n`m©á {^ÞVm XoIZo H$mo {_br& {dfmUw _wº$ 
bhgwZ H$m {dH$mg H$aZo Ho$ {bE, Vmn + _oarñQ>o_ + 
amgm`{ZH$ CnMma H$m g§`moOZ {dfmUw ^ma H$s amoH$Wm_ H$aZo 
_| à^mdr nm`m J`m& A§Va-{d{eï> g§H$aU na g\$bVmnyd©H$ 
{H$E JE n[ajUm| _| g§H$a {dH$mg hþAm {OgH$s AmH¥${V{dkmZ 
Ed§ AmU{dH$ AmYma na nw{ï> hþB©& ß`mO H$s {H$ñ_m| Ed§ OZZÐì` 

_| àH$me g§V¥á {~ÝXþ, CO  j{Vny{V© {~ÝXþ Am¡a àH$me g§ûcofU 2

à^mderbVm H$m AÜ``Z {H$`m J`m& àH$me g§ûcofU H$s 
à{H«$`m Ho$ Xm¡amZ ^r_m e{º$ Am¡a ^r_m bmBQ> ao‹S> {H$ñ_ _| 

Am§V[aH$ CO  gmÝÐVm H$m Cn`moJ H$aZo H$s àH$me g§ûcofUr` 2

à^mderbVm Am¡a j_Vm ~ohVa nmB© JB© O~{H$ ̂ r_m g\o$X Am¡a 
^r_m S>mH©$ aoS> {H$ñ_| H$_Va à^mdr Wt& 

\$gb CËnmXZ 

Ho$db I{ZO Cd©aH$m| H$m à`moJ {H$E JEo ßbm°Q>m| H$s VwbZm _| d_u 
H$ånmoñQ> Ed§ AO¡{dH$ Cd©aH$ H$m EH$sH¥$V Cn`moJ H$aZo na 
C„oIZr` ê$n go H$ht CƒVa H§$X CnO, _¥Xm O¡{dH$ H$m~©Z 
VWm _¥Xm _| CnbãY ZmBQ´>moOZ ñVa nm`m J`m& d_u H$ånmoñQ> H$mo 
10 Q>Z/ho. H$s Xa go à`moJ H$aZo na 27 Q>Z/ho. H$s ß`mO 
CnO hm{gb H$s JB© Omo {H$ AÝ` Cd©aH$ CnMmam| H$s VwbZm _| 
C„oIZr` ê$n go H$_Va Wr& AO¡{dH$ CnMmam| Ho$ _wH$m~bo _| 
O¡{dH$ CnMmam| Ho$ VhV A{YH$V_ àm{UOmV àOm{V {d{dYVm 
àX{e©V hþB©& \$m°ñ\$moag KwbZerb OrdmUw Q>rH$mH$aU CnMmam| 
Ho$ {~Zm _mBH$moamBOm Q>rH$mH$aU Am¡a H§$Q´>mob H$s VwbZm _| 
\$m°ñ\$moag KwbZerb OrdmUw H$m Q>rH$mH$aU H$aZo na {dnUZ 
`mo½` CnO Am¡a Hw$b H§$Xr` CnO _| 9.2 à{VeV VH$ H$s 
~‹T>moVar hþB©& N>: {XZm| Ho$ AÝVamb na 100 à{VeV AmaS>rE\$ 
H$m à`moJ H$aZo na Cd©aH$m| H$m {N>Vamd H$aZo dmbr {d{Y Ho$ 
gmW ~m‹T> qgMmB© àUmbr H$m à`moJ H$aZo H$s VwbZm _| ß`mO Ed§ 
bhgwZ H$s CnO, nmofH$ VËd AnQ>oH$ Am¡a bm^ bmJV AZwnmV 
_| ~‹T>moVar hþB©& 

ß`mO H$s \$gb _| Ob H$s H$_r dmbo X~md Ho$ à^md H$mo 
Ý`yZV_ H$aZo Ho$ {bE g¡brgmB{bH$ Aåb 100 nrnrE_ H$m 
nUu` à`moJ H$aZm à^mdr nm`m J`m& drEE_ Q>rH$mH$aU go ^r 
\$gb na gyIm X~md Ho$ ZH$mamË_H$ à^md H$mo H$_ {H$`m Om 
gH$m& ß`mO \$gb Ho$ àXe©Z na amonmB© H$s Mma {^Þ VmarIm| Ho$ 
à^md H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m 

Azacytidine was found improve gynogenic 

regeneration in onion, but was found to affect 

survival after regeneration.

Garlic accession screened during rabi season 

showed good amount of variation especially in 

allicin content. For virus free garlic development, a 

combination of heat + meristem + chemical 

treatment found effective against controlling virus 

load. Experiment on interspeci�ic hybridization 

has successfully made hybrids, con�irmed on 

morphological, molecular basis. Light saturation 

point, CO  compensation point and photosynthetic 2

ef�iciency in onion varieties and germplasm were 

studied.  The photosynthetic ef�iciency and ability 

to utilize internal CO  concentration in Bhima 2

Shakti and Bhima Light Red varieties were better 

during photosynthesis, whereas Bhima Safed and 

Bhima Dark Red were lesser ef�icient. 

Crop Production

Integrated use of vermicompost and inorganic 

fertilizer produced signi�icantly higher bulb yield, 

soil organic carbon, and soil available nutrient 

status compared to the plots received mineral 

fertilizers alone. Application of 10 t vermi-

compost/ha showed 27 t/ha onion yield which 

was signi�icantly lower than other fertilizer 

treatments. Organic treatments also showed 

maximum faunal species diversity in comparison 

to  inorganic  treatments .  Inoculat ion  of 

phosphorus solubilizing bacteria (PSB) increased 

marketable and total bulb yield by 9.2% compared 

to mycorrhiza inoculated and control without PSB 

inoculation treatments.  Application of 100% RDF 

at 6 days interval increased onion and garlic, 

nutrient uptake, and bene�it cost ratio compared 

to �lood irrigation system with broadcasting 

method of fertilizer application. 

Foliar application of salicylic acid @100 ppm is 

found to be effective for minimizing the effect of 

water de�icit stress in onion crop. VAM inoculation 

also reduced the negative effect of drought stress 

on crop. A �ield experiment was conducted to 

evaluate the effect of four different dates of 

planting on onion crop performance, which 
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{Og_| àX{e©V hþAm {H$ Xoar go H$s JB© amonmB© ̀ Wm 1 \$adar Ed§ 
15 \$adar Ho$ n[aUm_ñdê$n g^r {H$ñ_m| _| Ry>§R> nmXn ~‹T>dma 
Am¡a H$_Va CnO hm{gb H$s JB©& Ob H$s H$_r Am¡a Ob ̂ amd 
X~md H$s à{V{H«$`m _| ß`mO à{d{ï>`m| _| O‹S> AÜ``Z {H$`m J`m 
{Og_| àX{e©V hþAm {H$ Ob H$s H$_r dmbr X~md pñW{V Ho$ 
VhV g§doXZerb OrZàê$nm| Ho$ _wH$m~bo _| g{hîUw OrZàê$nm| _| 
AÀN>r Vah go {dH${gV O‹S> àUmbr Am¡a AÝ` g§~§{YV 
{deofVmE§ XoIZo H$mo {_br& Ob H$s H$_r dmbo X~md H$s ^m§{V 
Ob ̂ amd dmbr n[apñW{V _| ̂ r O‹S> AÜ``Z {H$`m J`m {Og_| 
g§dXoZerb OrZàê$nm| H$s VwbZm _| g{hîUw OrZàê$nm| _| H$ht 
~ohVa Am¡gV O‹S> b§~mB©, Am¡gV O‹S> joÌ\$b Am¡a Am¡gV O‹S> 
Am`VZ àX{e©V hþAm&   

\$gb gwajm 

ß`mO _| ñQ>o_\$mB{b`_ A§J_mar O¡go amoJ Am¡a ñnmoS>moßQ>oam 
EpŠgJwAm O¡go H$sQ> ZmerOrd Ho$ {dê$Õ EH$ O‹S> A§V: nmXn 
H$dH$ nmBar\$m_m}ñnmoam BpÊS>H$m Ûmam CËnÞ à{Vamo{YVm go 
g§~§{YV AÜ``Z {H$`m J`m& ñQ>o_\$mB{b`_ A§J_mar 
à{Vamo{YVm Ho$ g§~§Y _|, J¡a ~gmdQ> dmbo nm¡Ym| H$s VwbZm _| amoJ 
J§^raVm _| 1S>rnrAmB© na 39 à{VeV H$_r VWm 3 Ed§ 
5S>rnrAmB© na 46 à{VeV H$_r àX{e©V hþB©& ñQ>o_\$mB{b`_ 
A§J_mar Ho$ {dê$Õ nr. BpÊS>H$m go àmBåS> ß`mO nm¡Ym gwajm H$m 
eara{H«$`m {dkmZ Ed§ AmU{dH$ bjUdU©Z {H$`m J`m& nr. 
BpÊS>H$m  ~gmdQ> dmbo ß`mO nm¡Ym| _| AmB©EgAma à{V{H«$`m H$m 
AZw_mZ hmBS´>moOZ noam°ŠgmBS> ñVa VWm H¡$Q>mboO J{V{d{Y _| 
d¥{Õ Ho$ g§~§Y _| bJm`m J`m O~{H$ BgHo$ à{VHy$b nr. BpÊS>H$m  
go AZwnMm[aV nm¡Ym| _| {b{n‹S> noam°ŠgrSo>eZ ñVa H$ht A{YH$ 
nm`m J`m& Bgr àH$ma, nr. BpÊS>H$m Ûmam ß`mO O‹S> ~gmdQ> Ho$ 
à^md H$m _yë`m§H$Z E{b`_ \$gbm| Ho$ EH$ {dÜd§gmË_H$ 
ZmerOrd ñnmoS>moßQ>oam EpŠgJwAm Ûmam H$sQ> h~udmoa na {H$`m 
J`m& ̀ h nm`m J`m {H$ nr. BpÊS>H$m H$s ~gmdQ> dmbo ß`mO nm¡Ym| 
_| 3 à{VeV H$m _mÜ` ñHo$b ñH$moa àX{e©V hþAm {Oggo bJ^J 
11 go 30 à{VeV ZwH$gmZ H$m nVm Mbm O~{H$ H§$Q´>mob nm¡Ym| _| 
_mÜ` ñHo$b à{VeV 5 h¡ Omo {H$ 31 go 50 à{VeV Ho$ CƒVa 
ZwH$gmZ H$mo Xem©Vm h¡& H§$Q´>mob nm¡Ym| H$s VwbZm _| nr. BpÊS>H$m 
H$s ~gmdQ> dmbo nm¡Ym| _| ½byQ>m{WAmoZ Eg-Q´>m§g{\$aoO, 
{bnmoŠgr{JZoO 2, {bnmoŠgr{JZoO 9 Am¡a {\$ZmBbb¡bmZmBZ 
A_mo{Z`m bm`oO 2 O¡go gwajm OrZ CÜd© {ZJ{_V nmE JE& Bgr 
àH$ma, gwnaAm°ŠgmBS> {S>ñ_wQ>oO VWm Jw`m`H$mob noam°ŠgrSo>O  
O¡go à{V-Am°ŠgrH$maH$ E§OmB_ H§$Q´>mob nm¡Ym| Ho$ _wH$m~bo _| nr. 
BpÊS>H$m ~gmdQ> dmbo nm¡Ym| _| CƒVa ñVa _| nmE JE& dV©_mZ 
n[aUm_m| go ñnï> Vm¡a na nVm MbVm h¡ {H$ O‹S> A§V: nmXn nr. 

st thshowed that delayed planting i.e. on 1 and 15  

February resulted in stunted plant growth and 

lesser yield in all the varieties. The root study 

conducted in onion entries in response to water 

de�icit and water logging stress showed that 

tolerant genotypes showed well-developed root 

system and other related traits compared to 

susceptible genotypes under water de�icit stress 

condition. Similar to water de�icit stress, the root 

studies conducted under water logging condition 

showed better average root length, average root 

area and average root volume in tolerant 

genotypes .

Crop Protection

A study related to induced resistance by a root 

endophyte, Piriformospora indica against a 

disease like Stemphylium blight and insect pest 

like Spodoptera exigua in onion was conducted. 

With regard to Stemphylium blight resistance, 

results showed 39% reduction at 1 dpi and 46% at 

3 and 5dpi in disease severity as compared to non-

colonized plants. Further, physiological and 

molecular characterization of P. indica primed 

onion plant defence against Stemphylium blight 

was done. The ISR response in P. indica colonized 

onion plants was estimated in terms of an increase 

in hydrogen peroxide (H O ) levels and catalase 2 2

activity, whereas lipid peroxidation levels in 

contrast were found higher in P. indica non-treated 

plants. Likewise, the effect of onion root 

colonization by P. indica on insect herbivore by 

Spodoptera exigua was evaluated and found that P. 

indica colonized onion plants exhibited 3% mean 

scale score indicating about 11-30 % damage, 

whereas in control plants mean scale % is 5 

representing higher damage of 31-50%. Further, 

upregulation of defence genes like glutathione S-

transferase, Lipoxygenase 2, Lipoxygenase 9 and 

phenylalanine ammonia-lyase 2 in P. indica 

colonized plants than control provides resistance 

to overcome biotic stress. Similarly, antioxidant 

enzymes such as superoxide dismutase and 

guaiacol peroxidase were also found higher in P. 

indica colonized plants than control. The present 

�indings clearly indicate that the root endophyte, P. 

indica is a potential candidate which can be 
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BpÊS>H$m EH$ j_Vmerb Aä`Wu h¡ {OgH$m Cn`moJ ß`mO H$s 
\$gb _| {d{^Þ O¡{dH$ X~mdm| Ho$ {dê$Õ O¡d gwajm Ho$ Vm¡a na 
{H$`m Om gH$Vm h¡& 

ß`mO {W«ßg, Q>r. Q>¡~oH$s go EH$ EopÀN>H$ ~¡ŠQ>r[a`_, dm°ë~o{e`m  
H$s gyMZm nhbr ~ma àmá hþB©& ß`mO H$s nm[apñW{VH$s àUmbr _| 
nmE JE ñnmoS>moßQ>oam àOm{V H$s S>rEZE ~maH$moqS>J H$s JB© Am¡a 
Om{Vd¥Vr` d¥j _| Xmo à_wI Šb¡S²g àX{e©V hþE {OZHo$ Ûmam N>: 
à_wI ñnmoS>moßQ>oam àOm{V`m| _| {^ÞVm H$s JB©& ß`mO {W«ßg, 
{W«ßg Q>¡~oH$s  H$s g§»`m J{VerbVm na _m¡g_ n¡am_rQ>am| Ho$ 
à^md H$m {dûcofU {H$`m J`m& Bg_| ̀ h nm`m J`m {H$ nyd© gámh 
H$s VwbZm _| gmÑí` gámh Ho$ Xm¡amZ Amno{jH$ AmÐ©Vm Ho$ gmW 
gH$mamË_H$ gh-g§~§Y nm`m J`m O~{H$ Vmn_mZ Ho$ gmW 
ZH$mamË_H$ gh-g§~§Y nm`m J`m O¡gm {H$ BgHo$ Ûmam {W«ßg 
g§»`m Ho$ C^ma AWdm AdgmX _| ̀ moJXmZ {H$`m OmVm h¡& ß`mO 
{W«ßg Ho$ {bE Am{W©H$ W«oghmoëS> ñVa (B©Q>rEb)/H$ma©dmB© 
W«oghmoëS> ñVa (EQ>r) H$s g_rjm H$aZo Ho$ {bE EH$ AÜ``Z 
{H$`m J`m {Og_| 0.5 VWm 1.0 {W«ßg/nÎmr EQ>r _| H$ht CƒVa 
H§$Xr` CnO Am¡a E J«oS> dmbo H§$Xm| H$s A{YH$ g§»`m nmB© JB©& 

\$gbmoÎma àm¡Úmo{JH$s 

{d{^Þ n[apñW{V`m| (1: Cd©aH$m| H$s 100 à{VeV g§ñVwV _mÌm 
Ho$ gmW {S´>n qgMmB©; 2: Cd©aH$m| H$s 80 à{VeV g§ñVwV _mÌm 
Ho$ gmW {S´>n qgMmB©; 3: Cd©aH$m| H$s 60 à{VeV g§ñVwV _mÌm 
Ho$ gmW {S´>n qgMmB©; VWm 4: ~m‹T> qgMmB©) Ho$ A§VJ©V CJm`o JE 
bhgwZ H$m ̂ ÊS>maU Ad{Y Ho$ Xm¡amZ ̂ m¡{VH$ Ed§ O¡d amgm`{ZH$ 
~Xbmdm| Ho$ {bE AÜ``Z {H$E JE& Hw$b ̂ ma ZwH$gmZ VWm AÝ` 
O¡d amgm`{ZH$ n¡am_rQ>am| na IoVr {d{Y H$m C„oIZr` à^md 
XoIZo H$mo {_bm& 

ß`mO H$s {d{^Þ {H$ñ_m| Zm_V: ^r_m {H$aU, ^r_m e{º$ Ed§ 
^r_m S>mH©$ ao‹S> H$m AÜ``Z {Z`§{ÌV ^ÊS>maU g§aMZm Am¡a 
àmH¥${VH$ ê$n go hdmXma dmbr ^ÊS>maU g§aMZm _| ^ÊS>maU 
ZwH$gmZ H$m nVm bJmZo Ho$ {bE {H$`m J`m& àmH¥${VH$ ê$n go 
hdmXma dmbr ^ÊS>maU g§aMZm Ho$ _wH$m~bo {Z`§{ÌV ^ÊS>maU 
g§aMZm _| ̂ ÊS>maU ZwH$gmZ _| C„oIZr` ê$n go H$_r AmB©&

nm§M bmb ß`mO OrZàê$nm| Ho$ ~mhar nVbo {N>bHo$ H$m _yë`m§H$Z  
_moZmo_o[aH$ E§Wmogm`{ZZ _mÌm H$m nVm bJmZo Ho$ {bE {H$`m J`m& 
^r_m S>mH©$ ao‹S> _| g~go A{YH$ _moZmo_o[aH$ E§Wmogm`{ZZ _mÌm 
(243.84 {_J«m./100 J«m_) Ed§ VXþnamÝV ^r_m ao‹S>, ^r_m 
amO, ̂ r_m gwna _| E§Wmogm`{ZZ H«$_e: 171.60 {_J«m./100 
J«m_, 151.96 {_J«m./100 J«m_ VWm 106.61 {_J«m./100 
J«m_ Am¡a ̂ r_m {H$aU _| g~go H$_ (60.32 {_J«m./100 J«m_) 

utilized as a bio protector against various biotic 

stresses in onion.

Identi�ication of a facultative bacterium, 

Wolbachia from onion thrips, T. tabaci was 

reported for the �irst time. DNA bar-coding of 

Spodoptera spp found in onion ecosystem was 

done and the phylogeny tree showed two major 

clades which differentiate the 6 major Spodoptera 

species. The effect of weather parameters on 

population dynamics of onion thrips, Thrips tabaci 

was analysed and found a signi�icant positive 

correlation with relative humidity and negative 

correlation with temperature during the 

corresponding week than lag weeks; as it 

contributes to either �laring or depression of 

thrips population. A study was conducted to 

revisit the economic threshold level (ETL)/action 

threshold level (AT) for onion thrips and found 

higher bulb yield and more number of A-grade 

bulbs in 0.5 and 1.0 thrips/leaf ATs.

Post-Harvest Technology

Garlic cultivated under different conditions (1: 

Drip irrigation with 100% recommended dose of 

fertilizer, 2: Drip irrigation with 80% recomm-

ended dose of fertilizer, 3: Drip irrigation with 

60% recommended dose of fertilize and 4: Flood 

irrigation) were studied for their physical and 

biochemical changes during storage. Signi�icant 

effect of cultivation method was observed on total 

weight loss and other biochemical parameters. 

Different onion varieties (Bhima Kiran, Bhima 

Shakti and Bhima Dark Red) were studied for 

storage losses in controlled storage and naturally 

ventilated storage. Controlled storage structure 

reduced the storage losses signi�icantly compared 

to the naturally ventilated storage structure. 

Total monomeric anthocyanin from onion peel 

was estimated for �ive varieties of the institute, it 

was found maximum in Bhima dark red (243.84 

mg/g) followed by Bhima Red (171.60 mg/g), 

Bhima Raj  (151.96 mg/g) ,  Bhima Super 

(106mg/g) and Bhima Kiran (60.32 mg/g). Total 
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nmB© JB©& {N>bHo$ VWm H§$X _| EëH$mbm°BS> _mÌm H$m J«odr_r{Q´>H$ 
{d{Y go AZw_mZ bJm`m J`m Omo {H$ H§$X VWm {N>bHo$ _| H«$_e: 
0.415 à{VeV Ed§ 0.38 à{VeV Wr& EñH$m°{~©H$ Aåb H$s 
_mÌm Ohm§ bmb ß`mO H$s {H$ñ_ ^r_m S>mH©$ ao‹S> (17.61 
{_J«m./100 J«m_) Am¡a ̂ r_m gwna (11.97 {_J«m./100 J«m_) 
_| A{YH$ Wr dht BgH$s VwbZm _| g\o$X ß`mO H$s {H$ñ_ ̂ r_m 
œoVm Am¡a ̂ r_m ew^«m _| ̀ h H«$_e: 9.86 {_J«m./100 J«m_ Ed§ 
1.56 {_J«m./100 J«m_ XO© H$s JB©& 

àgma 

Iar\$, nN>oVr Iar\$ Am¡a a~r _m¡g_ Ho$ Xm¡amZ VrZ amÁ`m| 
H«$_e: _hmamï´>, JwOamV Am¡a CÎma àXoe _| Hw$b 37 A{J«_ n§{º$ 
àXe©Z Am`mo{OV {H$E JE& {ZXoemb` Ûmam {dH${gV H$s JBª 
ß`mO {H$ñ_m| Ho$ ~rOm| H$mo BZ amÁ`m| Ho$ àJ{Verb {H$gmZm| H$mo 
CnbãY H$am`m J`m& g^r A{J«_ n§{º$ àXe©Zm| _| ñWmZr` 
VwbZr` {H$ñ_m| H$s VwbZm _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ûmam {dH${gV H$s JBª {H$ñ_m| H$m àXe©Z 
~ohVa nm`m J`m& 

new {M{H$Ëgm XdmB`m| _| ß`mO Am¡a bhgwZ à~b KQ>H$ h¡& 
nma§‘n[aH$ new {M{H$Ëgm {d{Y`m| ‘| BZH$s g_rjm H$aZo, CZH$m 
XñVmdoOrH$aU H$aZo Am¡a à_mUZ H$aZo Ho$ {bE AÜ``Z {H$`m 
J`m& n[aUm_m| _| àX{e©V hþAm {H$ ß`mO H$m nma§‘n[aH$ new 
{M{H$Ëgm {d{Y`m| _| ì`mnH$ Cn`moJ h¡ Am¡a BgHo$ Ûmam {d{^Þ 
_mÌm Am¡a \$m_w©boeZ Ho$ gmW {Q>ån¡Zr, AnmMZ, noQ> _| J¡g 
BH$Æ>m hmoZm O¡gr OR>am{¾ g§~§Yr g_ñ`mAm| go boH$a H$sQ>ZmeH$ 
Ed§ naOrdrZmeH$, [anoboÝQ> VWm E§Q>rgopßQ>H$ H$m`© _| Cn`moJ 
{H$`m OmVm h¡& \«$ŠQ>m§g, âbodmoZm°BS²g VWm AmJ}Zmogë\$a 
`m¡{JH$m| g{hV {d{^Þ `m¡{JH$m| Ho$ AZyR>o g§`moOZ Ho$ H$maU 
{d{^Þ amoJm| Ho$ {bE ß`mO AË`§V à^mdr CnMma h¡& Ebr{gZ 
VWm AÝ` gë\$a `m¡{JH$m| Ho$ H$maU, bhgwZ _| à{V-O¡{dH$, 
à{V-OrdmpÊdH$ VWm à{V-H$dH$s` {deofVmE§ nmB© OmVr h¢& 
H$\$ AWdm Im§gr, erV, ~wIma, Am°brJw[a`m Ed§ EZw[a`m O¡gr 
_yÌ g§~§Yr g_ñ`mAm|, noQ> _| J¡g BH$Æ>m hmoZm, Iwa Ed§ _w§hnH$m 
amoJ, ßb`yamoÝ`y_mo{Z`m, AmoQ>pëO`m, Hw$Îmo H$m H$mQ>Zm, gm§n H$m 
H$mQ>Zm, H$ånZ, \w$â\w$g AWdm ßb`yar{Q>g VWm Ý`y_mo{Z`m 
O¡gr œgZ àUmbr {dH¥${V, `m°H$ Jm°b, hÈ>r H$m Qy>Q>Zm, noQ> 
\y$bZm, MmoQ> VWm J¢J«rZ amoJ Ho$ {bE bhgwZ H$m nma§‘n[aH$ new 
{M{H$Ëgm Cn`moJ nm`m J`m h¡& 

[anmoQ>m©YrZ df© _|, OZOmVr` Cn-`moOZm, AZwgy{MV Om{V 
Cn-`moOZm Ho$ _mÜ`_ go 99 Am¡a _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ _mÜ`_ go 45 VWm Hw$b 212 IoV àXe©Z (_hmamï´> _| 72 
Ed§ nydm}Îma nd©Vr` joÌ _| 140) Am`mo{OV {H$E JE& _oam Jm§d 
_oam Jm¡ad H$m`©H«$_, OZOmVr` Cn-`moOZm, AZwgy{MV Om{V 

Alkaloid content was gravimetrically estimated in 

peel and bulb of onion, it was 0.415 % in bulb and 

0.38 % in Peel. Ascorbic acid was found more in 

red onion variety Bhima dark red (17.61 

mg/100g) and Bhima Super (11.97 mg/100g) 

than white onion Bhima Shweta and Bhima 

Shubhra has 9.86 mg/100g and 1.56 mg/100g 

respectively.  

Extension

Thirty seven front-line demonstrations were 

conducted in three states viz., Maharashtra, 

Gujarat and Uttar Pradesh during kharif, late 

kharif and rabi seasons, respectively. The seeds of 

onion varieties developed by the Directorate were 

provided to the selected progressive farmers of 

these states. ICAR-DOGR varieties performed 

better than the local checks in all the demon-

strations.

The study was conducted to review, document and 

validate the ethno-veterinary practices in which 

onion and garlic are dominant constituent. The 

results showed that onions have a wide array of 

uses in ethno-veterinary practices, ranging from 

treating gastro-intestinal problems like tympany, 

indigestion, bloat to proven insecticidal anti 

parasitic, repellent and antiseptic actions with 

different dosage and formulations. Onion is 

effective on various diseases due to unique 

combination of different compounds including 

fructans, �lavonoids and organosulfur compounds. 

Due to allicin and other sulfur compounds, garlic 

has antibiotic, antibacterial and antimycotic 

properties. Ethno-veterinary use of garlic was 

found for curing cough, cold, fever, urinary 

problems like oliguria and anuria, bloat, foot and 

mouth disease, pleuropneumonia, otalgia, dog 

bite, snake bite, trembling, respiratory system 

disorder like pleuritis and pneumonia, yoke gall, 

bone fracture, �latulence, wounds and gangrene. 

During the year, total 212 �ield demonstrations (72 

in Maharashtra and 140 in NEH region) were 

conducted through TSP, 99 through SCSP and 45 

through MGMG programme. Total 56 trainings 

ix



Cn-`moOZm, AmË_m, AmñH$s, Am{X Ho$ A§VJ©V Hw$b 56 
à{ejU H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| 1781 {H$gmZm| Zo 
^mJ {b`m& BgHo$ Abmdm, ~m§½bmXoe H¥${f AZwg§YmZ g§ñWmZ, 
~m§½bmXoe Ho$ Xg d¡km{ZH$ A{YH$m[a`m| H$mo ^r à{ejU àXmZ 
{H$`m J`m& {ZXoemb` Zo ß`mO Ed§ bhgwZ H$s àm¡Úmo{J{H$`m| H$mo 
àX{e©V H$aZo Ho$ {bE Hw$b N>: àXe©{Z`m| _| ̂ mJ {b`m&  

AÝ` J{V{d{Y`m§ 

{Zxoemb` Ûmam ''ImÚ E{b`_ : MwZm¡{V`m§ Ed§ Adga'' {df` na 
A§Vam©ï´>r` g§Jmoð>r H$m Am`moOZ {H$`m J`m {Og_| ̂ maV, OmnmZ, 
X{jU H$mo[a`m Am¡a Bòm`b go bJ^J 200 AZwg§YmZH${_©`m|, 
{ejm{dXm|, CÚmoJn{V`m| Am¡a AÝ` {hVYmaH$m| Zo ^mJ {b`m& 
{ZXoemb` Ûmam ''ß`mO Ed§ bhgwZ _| hm{b`m AZwg§YmZ 
`w{º$`m§'' {df` na ~m§½bmXoe H¥${f AZwg§YmZ g§ñWmZ, ~m§½bmXoe 
Ho$ Xg d¡km{ZH$ A{YH$m[a`m| Ho$ {bE A§Vam©ï´>r` à{ejU 
H$m`©H«$_ Am`mo{OV {H$`m J`m& g§ñWmZ H$s AÝ` g^r 
J{V{d{Y`m| ̀ Wm AmB©Amagr, AZwg§YmZ gbmhH$ma g{_{V VWm 
ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
H$s dm{f©H$ g_yh ~¡R>H$ H$m Am`moOZ g_` go {H$`m J`m& 
{ZXoemb` Ûmam AnZm 22dm§ ñWmnZm {Xdg, A§Vam©ï´>r` `moJ 
{Xdg, A§Vam©ï´>r` _{hbm {Xdg, amï´>r` {dkmZ {Xdg Am{X H$m 
Am`moOZ {H$`m J`m& BgHo$ Abmdm, {hÝXr nIdm‹S>o Am¡a ñdÀN> 
^maV A{^`mZ go Ow‹S>r J{V{d{Y`m§ MbmB© JBª& ^mH¥$AZwn - 
H¥${f àm¡Úmo{JH$s AZwà`moJ AZwg§YmZ g§ñWmZ, nwUo Ho$ gmW 
gh`moJ H$aVo hþE ''Ob e{º$ A{^`mZ'' na BÝQ>a\o$g ~¡R>H$ 
Am`mo{OV H$s JB©& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Zo ß`mO {H$ñ_ ^r_m gwna Ho$ {bE 
{XZH$a grS²g Ho$ gmW g_Pm¡Vm kmnZ {H$`m& BgHo$ Abmdm, 
{ZXoemb` Ûmam {dH${gV ß`mO {H$ñ_m| Am¡a àm¡Úmo{J{H$`m| H$mo 
{H$gmZm| Ho$ IoVm| VH$ nhþMmZo Ho$ {bE {ZH$Q> gånH©$ Am¡a gh`moJ 
~Zm`o aIZo Ho$ {bE g§Kma EŠgnmoQ>©, nwUo Am¡a EZB©S>r ñnmBg 
{S>hmBS´o>eZ EbEbnr, JwOamV Ho$ gmW g_Pm¡Vm kmnZ na 
hñVmja {H$E JE& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo ^mH¥$AZwn OmoZb IobHy$X à{V`mo{JVm 2019 
(n{ü_r joÌ) _| Mma nXH$ OrVo& BgHo$ Abmdm [anmoQ>m©YrZ df© 
_|, {ZXoemb` Zo ê$n`o 129.74 bmI H$m [aH$m°S©> amOñd g¥{OV 
{H$`m & 

were conducted for the farmers under MGMG, TSP, 

SCSP, ATMA, ASCI, etc., schemes which were 

attended by 1781 farmers. Apart from this, 

training was also given to ten scienti�ic of�icers 

from Bangladesh Agriculture Research Institute 

(BARI), Bangladesh. ICAR-DOGR participated in  

six exhibitions to showcase onion and garlic 

technologies.

Other Activities

The Directorate organized International 

Symposium on Edible Alliums: Challenges and 

Opportunities, in which, about 200 researchers, 

a c a d e m i c i a n s ,  i n d u s t r i a l i s t s  a n d  o t h e r 

stakeholders from India, Japan, South Korea and 

Israel were participated. Conducted International 

training programme on “Recent Research 

Approaches in Onion and Garlic” for ten scienti�ic 

of�icers from Bangladesh Agriculture Research 

Institute (BARI). All Institutional activities viz., 

IRC, RAC, IMC and Annual Group Meeting of the 

AINRPOG were held timely. The Directorate 
nd

celebrated its 22  Foundation Day, International 

Yoga Day, International Women's Day, National 

Science Day, etc. special days. Hindi Fortnight, and 

Swachh Bharat Abhiyan activities were also 

organized. Conducted interface meeting on 'Jal 

Shakti Abhiyan' in collaboration with ICAR-

Agricultural Technology Application Research 

Institute (ATARI), Pune. ICAR-DOGR signed MoU 

with Dinkar Seeds for onion variety Bhima Super, 

Sanghar export, Pune and NED SPICE Dehydration 

LLP, Gujarat to maintain close liaison and co-

operation for taking up ICAR-DOGR developed 

onion varieties, technologies to the farmer's �ield. 

ICAR-DOGR bagged four medals in ICAR Zonal 

Sports Tournament 2019 (Western Zone). ICAR-

DOGR also generated the record revenue of 129.74 

lakhs.
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1

{ZXoemb`

Xoe _| ß`mO Ed§ 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$ÝÐm| (g_Ýd` BH$mB© Ho$ ê$n _| ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`), 13 ñd¡pÀN>H$ Ho$ÝÐm| 
Am¡a 4 gh`moJr Ho$ÝÐm| Ho$ gmW ApIb ̂ maVr` ß`mO Ed§ bhgwZ  
AZwg§YmZ ZoQ>dH©$ n[a`moOZm ̂ r H$m`©aV h¡& 

AdpñW{V Ed§ _m¡g_ 

{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 \$m_©, H$mbwg _| 56 EH$‹S> Am¡a _§Oar _| 
10 EH$‹S> H$m H¥${f \$m_© h¡& Ho$ÝÐ _| AmYw{ZH$ ñQ>oQ> Am°\$ {X AmQ>© 
CnH$aUm| Ho$ gmW O¡d-àm¡Úmo{JH$s, _¥Xm {dkmZ, nm¡Ym gwajm, 
~rO àm¡Úmo{JH$s Am¡a \$gbmoÎma àm¡Úmo{JH$s Ho$ {bE AZwg§YmZ 
à`moJembmE§ h¢& Ho$ÝÐ Ho$ nwñVH$mb` _| E{b`_ na nwñVH$m|, 
n{ÌH$mAm| VWm B©-gmog© H$m ì`mnH$ g§H$bZ h¡& gm{hË` VH$ 
gwJ_ nhþ§M gw{Z{üV H$aZo Ho$ {bE BÝQ>aZoQ> Am¡a B©-_ob 
H$ZoŠQ>r{dQ>r gw{dYmAm| H$mo _O~yVr àXmZ H$s JB© h¡& Ho$ÝÐ H$s 

AnZr do~gmBQ>  h¡ {OgHo$ _mÜ`_ http:// dogr.icar.gov.in

go ß`mO Ed§ bhgwZ na g^r àmg§{JH$ OmZH$mar Am¡a ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ àemg{ZH$ _m_bm| 
H$s ZdrZV_ OmZH$mar H$mo erK«Vm go CnbãY H$am`m OmVm h¡& 

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 4 

cooperating centres across the country.

Location and weather

The Head Quarter of Directorate located at 

Rajgurunagar, is about 45 km from Pune, 

Maharashtra on Pune -Nashik Highway. It is 18.32 

N and 73.51 E at 553.8m above m.s.l. with a 

temperature range of 5.5 C to 42.0 C and having 

annual average rainfall of 669 mm.

Infrastructure

The centre has 55 acres of research farm with 

perennial irrigation facilities at Rajgurunagar, 56 

acres at Kalus and 10 acres at Manjari. The centre 

has research laboratories for biotechnology, soil 

science, plant protection, seed technology and 

post-harvest technology with modern state of the 

art equipments. The library at the centre has 

extensive collection of books, journals, e-sources 

on Alliums. The internet and e-mail connectivity 

has been strengthened for easy literature access. 

The centre has its  own website:  http:// 

dogr.icar.gov.in which provides rapid updates and 

all relevant information on onion and garlic and 

administrative matters of ICAR-DOGR.

n[aM` 
Introduction
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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 AZwg§YmZ� ZoQ>dH©$ 
n[a`moOZm Ho$ _mÜ`_ go AZwg§YmZ H$m g_Ýd` VWm 
àm¡Úmo{J{H$`m| H$m à_mUZ H$aZm&

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 2019 
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n[a`moOZm 1 : E{b`_ OZZÐì` H$m à~§YZ Ed§ 
Cn`mo{JVm

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

nN>oVr Iar\$ 

nN>oVr (162 àm{á`m§), a~r (41 ~hþJwUH$ ß`mO àm{á`mIar\$ | 
g[hV 220 àm{á`m§) VWm Iar\$ (41 ~hþJwUH$ àm{á`m| g{hV  
315 àm{á`m§) Ho$ Xm¡amZ ß`mO OZZÐì` H$m _yë`m§H$Z VwbZr` 
{H$ñ_m| Ho$ gmW {H$`m J`m& nN>oVr Iar\$ Ho$ Xm¡amZ, àm{á 
1351 (52.89 Q>Z/hoŠQ>o`a), àm{á 1713 (52.00 
Q>Z/hoŠQ>o`a), àm{á 1395 (51.33 Q>Z/hoŠQ>o`a), àm{á 
1318 (49.33 Q>Z/hoŠQ>o`a), VWm àm{á 1267 (48.30 
Q>Z/hoŠQ>o`a) H$m àXe©Z {dnUZ `mo½` CnO Ho$ _m_bo _| 
gd©loð> VwbZr` {H$ñ_ ^r_m e{º$ (40.86 Q>Z/hoŠQ>o`a) Ho$ 
_wH$m~bo _| ~ohVa nm`m J`m Am¡a gmW hr Ho$db àm{á 1267 
(17.04 à{VeV Vmoa dmbo H§$X) H$mo N>mo‹S>H$a AÝ` àm{á`m§ Omo‹S> 
Ed§ Vmoa dmbo H§$Xm| go _wº$ Wt (Vm{bH$m 1.1)& BZ àm{á`m| _| 
82 à{VeV go ^r A{YH$ {dnUZ `mo½` CnO Am¡a 74 go 86 
J«m_ Am¡gV H§$X ^ma ^r XO© {H$`m J`m& ^ÊS>maU Ho$ Mma _mh 
CnamÝV Ý`yZV_ ̂ ÊS>maU j{V àm{á 1254 (42.21 à{VeV) 
Ed§ VXþnamÝV ̂ r_m {H$aU (42.22 à{VeV) _| nmB© JB©& 

\$gb gwYma 

Project 1: Management and utilization 

of Allium germplasm

Evaluation of red onion germplasm at 

ICAR-DOGR

Late kharif

Onion germplasm was evaluated during late kharif 

(162 accessions), rabi (220 accessions, including 

41 multiplier onion), and kharif (315 accessions, 

including 41 multiplier onion) along with check. 

During late kharif, Acc. 1351 (52.89 t/ha), Acc. 

1713 (52.00 t/ha), Acc. 1395 (51.33 t/ha), Acc. 

1318 (49.33 t/ha), and Acc. 1267 (48.30 t/ha) 

performed superior over the best check Bhima 

Shakti (40.86 t/ha) for marketable yield and were 

free from doubles and bolters except Acc. 1267 

(17.04% bolters) (Table 1.1). These accessions  

also recorded more than 82 percent  marketable 

yield and 74-86 g average bulb weight. The 

minimum storage losses after four months of 

storage were recorded in Acc. 1254 (42.21%) 

followed by Bhima Kiran (42.22%).

Vm{bH$m 1.1 : nN>oVr Iar\$ 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr bmb ß`mO H$s gmV àm{á`m§ 
Table 1.1 : Seven best performing red onion accessions during late kharif 2018-19

àJ[V à{VdoXZ  

à{d{ï>
Entries

{dnUZ `mo½` 
CnO /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

H§$X H$m a§J
Bulb Colour

àm{á 1351

Acc. 1351

52.89 100.0 79.33 0.00 0.00 129.0 1.04 Jham bmb
Dark Red

àm{á 1713

Acc. 1713

52.00 100.0 78.00 0.00 0.00 130.0 1.02 _Ü`_ bmb  
Medium Red

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

àm{á 1395

Acc. 1395

51.33 100.0 77.00 0.00 0.00 128.0 1.04 Jham bmb
Dark Red

àm{á 1318

Acc. 1318

49.33 100.0 74.00 0.00 0.00 128.0 1.03 _Ü`_ bmb 
Medium Red

àm{á 1267

Acc. 1267

48.30 82.96 86.00 0.00 17.04 130.0 1.04 hëH$m bmb
Light Red

àm{á 1481

Acc. 1481

41.00 93.54 82.00 0.00 0.00 129.0 1.06 Jham bmb
Dark Red

àm{á 1219

Acc. 1219

39.49 84.49 83.97 0.00 0.00 129.5 1.04 hëH$m bmb
Light Red

^r_m e{º$ 
(VwbZr`) 
Bhima 
Shakti (C)

40.86 88.89 82.23 2.25 7.22 131.0 1.14 _Ü`_ bmb
Medium Red

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

20.39 73.06 60.66 1.64 17.78 129.6 1.05 Jham bmb
Dark Red

grdr/CV (%) 7.13 9.38 13.25 22.35 17.01 0.43 - -

EbEgS>r
LSD 
(P=0.05)

4.14 9.15 11.65 9.06 11.97 0.91 - -

à{d{ï>
Entries

{dnUZ 
`mo½` CnO 
/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

H§$X H$m a§J
Bulb Colour

MY-Marketable Yield, MB- Marketable Bulbs, ABW-Average Bulb Weight, DTH-Days to Harvest, E:P-Ratio 

of Equatorial & Polar diameter

a~r 

a~r _m¡g_ Ho$ Xm¡amZ, àm{á 1253, àm{á 1279, àm{á 1276, 
àm{á 1318 VWm àm{á 1256 _| 48 Q>Z/ho. go A{YH$ H$s 
{dnUZ `mo½` CnO CËnÞ hþB© Am¡a `o {H$ñ_| gd©loð> VwbZr` 
{H$ñ_ ^r_m e{º$ (43.63 Q>Z/ho.) H$s VwbZm _| ~ohVa Wt& 
BZ àm{á`m| _| 92 à{VeV go A{YH$ {dnUZ ̀ mo½` CnO XO© H$s 
JB© Am¡a àm{á 1253 (7.76 à{VeV Omo‹S> dmbo H§$X) H$mo 
N>mo‹S>H$a AÝ` àm{á`m§ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wt 
(Vm{bH$m 1.2)& ^ÊS>maU Ho$ Mma _mh CnamÝV Ý`yZV_ j{V 
^r_m e{º$ (30.92 à{VeV) _| Ed§ VXþnamÝV ^r_m {H$aU 
(39.95 à{VeV), ^r_m bmBQ> ao‹S> (44.63 à{VeV) VWm 
àm{á 1446 (44.65 à{VeV) _| XO© H$s JB©&

Rabi 

During rabi, Acc. 1253, Acc. 1279, Acc. 1276, Acc. 

1318, and Acc. 1256 produced more than 48 t/ha 

marketable yield and found superior over the best 

check Bhima Shakti (43.63 t/ha). These accessions 

also recorded more than 92 percent marketable 

yield and free from doubles and bolters except 

1253 (7.76% doubles) (Table 1.2). The minimum 

storage losses after four months of storage were 

recorded in Bhima Shakti (30.92%) followed by 

Bhima Kiran (39.95%), Bhima Light Red 

(44.63%), and 1446 (44.65%).
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Vm{bH$m 1.2 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr bmb ß`mO H$s gmV àm{á`m§ 
Table 1.2 : Seven best performing red onion accessions during rabi 2018-19

àm{á 1253

Acc. 1253

56.27 92.24 93.78 7.76 0.00 120.5 1.04 hëH$m bmb
Light Red

àm{á 1279

Acc. 1279

50.89 100.0 76.33 0.00 0.00 119.0 1.04 hëH$m bmb 
Light Red

àm{á 1276

Acc. 1276

48.89 100.0 73.33 0.00 0.00 122.0 1.05 _Ü`_ bmb
Medium Red

àm{á 1318

Acc. 1318

48.83 100.0 73.25 0.00 0.00 122.0 1.03 Jham bmb
Dark Red

àm{á 1256

Acc. 1256

48.33 100.0 72.50 0.00 0.00 119.0 1.08 hëH$m bmb
Light Red

àm{á 1316

Acc. 1316

47.33 100.0 71.00 0.00 0.00 122.0 1.04 Jham bmb
Dark Red

àm{á 1216

Acc. 1216

46.21 98.95 72.96 0.00 0.00 120.5 1.09 hëH$m bmb
Light Red

^r_m e{º$ 
(VwbZr`) 
Bhima 
Shakti (C)

43.63 97.04 74.15 1.19 0.74 121.0 1.04 _Ü`_ bmb
Medium Red

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

36.81 92.70 70.65 4.73 0.00 121.0 1.03 _Ü`_ bmb
Medium Red

~rEbAma 
(VwbZr`)
BLR (C)

31.65 91.31 70.93 2.82 0.74 122.0 1.04 hëH$m bmb
Light Red

grdr/CV (%) 6.40 8.40 9.89 19.37 19.14 1.31 - -

EbEgS>r
LSD 
(P=0.05)

4.21 11.89 9.79 6.47 10.84 2.54 - -

à{d{ï>
Entries

{dnUZ `mo½` 
CnO /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

H§$X H$m a§J
Bulb Colour

MY-Marketable Yield, MB- Marketable Bulbs, ABW-Average Bulb Weight, DTH-Days to Harvest, E:P-Ratio 

of Equatorial & Polar diameter

Iar\$ 

Iar\$ _m¡g_ Ho$ Xm¡amZ, àm{á 1637, àm{á 1630, àm{á 
1575, VWm àm{á 1551 _| 29 Q>Z/ho. go ^r A{YH$ H$s 
{dnUZ ̀ mo½` CnO hm{gb H$s JB© Am¡a ̀ o àm{á`m§ Bg _m_bo _| 
gd©loð> VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> (24.59 Q>Z/ho.) H$s 

Kharif

During kharif, Acc. 1637, Acc. 1630, Acc. 1575, and 

Acc. 1551 produced more than 29 t/ha marketable 

yield and found superior over the best check 

Bhima Dark Red (24.59 t/ha). These accessions 

dm{f©H$ à{VdoXZ 2019 



7

Vm{bH$m 1.3 : Iar\$ 2019 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr bmb ß`mO H$s gmV àm{á`m§ 
Table 1.3 : Seven best performing red onion accessions during kharif 2019

VwbZm _| ~ohVa nmB© JBª& BZ àm{á`m| _| 85 à{VeV go ^r 
A{YH$ {dnUZ ̀ mo½` XO© H$s JB© Am¡a gmW hr ̀ o àm{á`m§ Omo‹S> 
Ed§ Vmoa dmbo H§$Xm| go _wº$ Wt (Vm{bH$m 1.3)& H§$Xm| H$s Vw‹S>mB© 
_| g~go H$_ g_` àm{á 1649 Ed§ àm{á 1666 (99 {XZ) _| 
Ed§ VXþnamÝV àm{á 1630 Am¡a àm{á 1658 (101 {XZ) _| 
bJm& 

were also recorded with more than 85% 

marketable yield and were free from doubles and 

bolters (Table 1.3). The minimum days to 

harvesting was recorded in Acc. 1649 and Acc. 

1666 (99 days) followed by Acc. 1630 and Acc. 

1658 (101 days).

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) 
Double

(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters

(%)

Hw$b KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV)
TSS (%)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr`
E:P

àm{á 1637

Acc. 1637

46.22 100.0 69.33 0.00 0.00 11.40 108.0 1.04

àm{á 1630

Acc. 1630

40.93 85.75 71.60 0.00 0.00 11.55 101.0 1.15

àm{á 1575

Acc. 1575

32.00 88.89 60.00 0.00 0.00 11.10 114.0 1.05

àm{á 1551

Acc. 1551

29.33 100.0 44.00 0.00 0.00 11.27 111.0 1.24

àm{á 1666

Acc. 1666

27.37 89.71 68.67 0.92 0.00 11.49 99.00 1.05

àm{á 1658

Acc. 1658

27.06 90.48 69.19 1.35 0.00 11.67 101.0 1.07

àm{á 1649

Acc. 1649

26.66 78.05 66.36 4.39 0.00 12.00 99.0 1.07

^r_m S>mH©$ ao‹S> 
(VwbZr`)
Bhima Dark 
Red (C)

24.59 82.38 64.38 0.93 0.00 11.44 104.0 1.07

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

21.65 76.37 63.05 5.41 0.56 11.60 101.0 1.03

grdr/ CV (%) 9.86 6.07 10.38 27.72 21.13 2.62 2.44 -

EbEgS>r
LSD (P=0.05)

4.24 5.40 7.76 9.40 0.20 0.48 4.39 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS-Total Soluble Solids, 

DTH- Days to Harvest, E:P- Ratio of Equatorial & Polar diameter
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~hþJwUH$ bmb ß`mO OZZÐì` H$m _yë`m§H$Z 

a~r 

a~r _m¡g_ Ho$ Xm¡amZ, Xmo VwbZr` {H$ñ_m| Ho$ gmW Hw$b 41 
~hþJwUH$ ß`mO àm{á`m| H$m _yë`m§H$Z {H$`m J`m& gd©loð> 
VwbZr` grAmo-4 (10.45 Q>Z/hoŠQ>o`a) Ho$ _wH$m~bo _| 
1549-EJ«o (12.30 Q>Z/hoŠQ>o`a), 1551-EJ«o (12.05 
Q>Z/hoŠQ>o`a), 1550-EJ«o (11.93 Q>Z/hoŠQ>o`a), 1538 
- EJ«o (11.92 Q>Z/hoŠQ>o`a) VWm àm{á 1541-EJ«o 
(11.62 Q>Z/hoŠQ>o`a) _| H$ht CƒVa H§$Xr` CnO XO© H$s JB© 
(Vm{bH$m 1.4)& gd©loð> VwbZr` grAmo-4 (nm¡Y amonU Ho$ 88 
{XZ CnamÝV) H$s VwbZm _| BZ àm{á`m| _| AJoVr n[an¹$Vm 
(nm¡Y amonU Ho$ 81 go 84 {XZ CnamÝV) XO© H$s JB©& 

Evaluation of multiplier red onion 

germplasm 

Rabi

During rabi season, forty one multiplier onion 

accessions were evaluated along with two checks. 

The 1549-Agg (12.30 t/ha), 1551-Agg (12.05 

t/ha), 1550-Agg (11.93 t/ha), 1538-Agg (11.92 

t/ha), and Acc. 1541-Agg (11.62 t/ha) recorded 

higher bulb yield over the best check CO-4 (10.45 

t/ha) (Table 1.4). These accessions were also 

recorded early maturity (81-84 DAP) against the 

best check CO-4 (88 DAP).

Vm{bH$m 1.4 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr gmV ~hþJwUH$ ß`mO àm{á`m§ 
Table 1.4 : Seven best performing multiplier onion accessions during rabi 2018-19

à{d{ï
Entries

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

TY 
(t/ha)

H§${XH$m H$m 
^ma (J«m_)

WOB
 (g)

H§${XH$mAm| 
H$s g§»`m

NOB

Am¡gV H§$Xr` 
^ma (J«m_)

ABW 
(g)

Hw$b KwbZerb 
R>mog nXmW© A§e 

(à{VeV) 
TSS(%)

Vw‹S>mB© _| 
bJZo dmbm 

g_` ({XZ) 
DTH

Ajr` : 
Y«wdr`
E:P

H§$X H$m 
a§J 

Bulb 
Colour

1549-EJ«o
1549-Agg

12.30 18.46 7.00 1.87 12.41 82.00 1.47 Jham bmb 
Dark Red

1551-EJ«o
1551-Agg

12.05 18.07 7.20 2.28 12.53 82.33 1.45 _Ü`_ bmb
Medium Red

1550-EJ«o 
1550-Agg

11.93 17.89 7.13 2.23 12.69 81.33 1.43 _Ü`_ bmb 
Medium Red

1538-EJ«o 
1538-Agg

11.92 17.87 7.27 2.16 12.25 81.33 1.65 Jham bmb 
Dark Red

1541-EJ«o 
1541-Agg

11.62 17.43 7.40 2.21 12.00 82.67 1.44 Jham bmb
Dark Red

1552-EJ«o 
1552-Agg

10.05 15.08 7.00 1.88 12.79 84.00 1.34 Jham bmb
Dark Red

1534-EJ«o 
1534-Agg

9.74 14.60 7.27 2.29 12.68 83.00 1.52 hëH$m bmb 

Light Red

grAmo4(VwbZr`) 

CO-4 (C)

10.45 15.68 7.27 2.08 12.31 87.67 1.38 _Ü`_ bmb 

Medium Red

grAmo 5(VwbZr`) 
CO-5 (C)

10.44 15.67 7.33 1.95 12.80 85.67 1.36 _Ü`_ bmb 

Medium Red

grdr/CV (%) 8.77 6.87 6.39 6.36 3.37 1.45 - -

EbEgS>r
LSD (P=0.05)

2.56 2.85 0.74 0.23 0.69 1.94 - -

TY-Total Yield, WOB-Weight of Bulblets, NOB-No. of Bulblets, ABW-Average Bulblet Weight, TSS-Total 

Soluble Solids, DTH-Days to Harvest, E:P-Ratio of Equatorial & Polar diameter
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Iar\$

~hþJwUH$ ß`mO _|, g~go A{YH$ CnO àm{á 1529-EJ«o 
(18.10 Q>Z/ho.) _| nmB© JB© Ed§ VXþnamÝV H«$_e: 1512-EJ«o 
(16.19 Q>Z/ho.), 1530-EJ«o (15.57 Q>Z/ho.), 1545 - 
EJ«o (15.54 Q>Z/ho.) Am¡a 1515-EJ«o (15.26 Q>Z/ho.) _| 
nmB© JB© O~{H$ BgH$s VwbZm _| gd©loð> VwbZr` {H$ñ_ grAmo 4 
_| CnO (14.10 Q>Z/ho.) hr hm{gb H$s Om gH$s& gd©loð> 
VwbZr` {H$ñ_ grAmo 5 (nm¡Y amonU Ho$ 76 {XZ CnamÝV) H$s 
VwbZm _| BZ àm{á`m| _| AJoVr n[an¹$Vm (nm¡Y amonU Ho$ 65 go 
73 {XZ CnamÝV) nmB© JB© Am¡a gmW hr Hw$b KwbZerb R>mog 
nXmW© A§e (12.20 go 13.32 à{VeV) VWm 21 go 27 J«m_ 
H$m Am¡gV ̀ m¡{JH$ H§$X ̂ ma XO© {H$`m J`m (Vm{bH$m 1.5)& 

Kharif

In multiplier onion, the highest bulb yield was 

recorded in Acc. 1529-Agg (18.10 t/ha) followed 

by 1512-Agg (16.19 t/ha), 1530-Agg (15.57 t/ha), 

1545-Agg (15.54 t/ha) and 1515-Agg (15.26 t/ha) 

over the best check CO-4 (14.10 t/ha). These 

accessions also recorded the early maturity (65-

73 DAP) against the best check CO-5 (76 DAP), TSS 

(12.20-13.32%), and 21-27 g average compound 

bulb weight (Table 1.5).

Vm{bH$m 1.5 : Iar\$ 2019 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr gmV ~hþJwUH$ ß`mO àm{á`m§ 
Table 1.5 : Seven best performing multiplier onion accessions during kharif 2019

à{d{ï>
Entries

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

TY 
(t/ha)

H§${XH$m H$m 
^ma (J«m_)

WOB 
(g)

H§${XH$mAm| 
H$s g§»`m

NOB

Am¡gV 
H§$Xr` ^ma 

(J«m_) 
ABW (g)

Hw$b KwbZerb 
R>mog nXmW© 

A§e (à{VeV) 
TSS (%)

Vw‹S>mB© _| bJZo 
dmbm g_` 

({XZ)
DTH

Ajr` : 
Y«wdr`
E:P

H§$X H$m
 a§J 

Bulb 
Colour

1529-EJ«o 
1529-Agg

18.10 27.14 8.00 2.18 12.84 69.50 2.01 _Ü`_ bmb 
Medium Red

1512-EJ«o  
1512-Agg

16.19 24.29 7.90 2.16 13.32 73.00 1.85 hëH$m bmb 
Light Red

1530-EJ«o 
1530-Agg

15.57 23.36 8.00 2.02 12.76 66.50 1.89 hëH$m bmb
Light Red

1545-EJ«o 
1545-Agg

15.54 23.31 8.00 1.94 12.30 71.50 1.94 _Ü`_ bmb 
Medium Red

1515-EJ«o 
1515-Agg

15.26 22.89 7.70 2.30 12.20 65.00 1.82 hëH$m bmb
Light Red

1524-EJ«o 
1524-Agg

14.64 21.96 8.00 2.32 12.88 69.50 1.96 hëH$m bmb
Light Red

1514-EJ«o 
1514-Agg

14.62 21.93 7.30 2.48 13.00 69.50 1.84 _Ü`_ bmb 
Medium Red

grAmo 4 (VwbZr`
CO-4 (C)

14.10 21.16 7.90 2.06 13.52 73.00 1.95 _Ü`_ bmb 
Medium Red

grAmo 5 (VwbZr`) 
CO-5 (C)

11.69 17.53 8.00 2.16 11.92 76.00 2.01 _Ü`_ bmb 
Medium Red

grdr/CV (%) 10.16 10.16 4.73 8.54 5.41 3.62 - -

EbEgS>r
LSD (P=0.05)

3.59 2.88 0.76 0.37 1.39 2.40 - -

TY- Total Yield, WOB- Weight of Bulblets, NOB-No. of Bulblets, ABW- Average Bulblet Weight, TSS- Total 

Soluble Solids, DTH- Days to Harvest, E:P- Ratio of Equatorial & Polar diameter

Annual Report 2019 



10

g\o$X ß`mO OZZÐì` H$m _yë`m§H$Z 

a~r 

a~r _m¡g_ Ho$ Xm¡amZ Hw$b 67 g\o$X ß`mO OZZÐì`m| H$m 
JwUZrH$aU {H$`m J`m Am¡a _yë`m§H$Z {H$`m J`m& VwbZr` {H$ñ_ 
Ho$ _wH$m~bo _| 14 d§eH«$_m| _| C„oIZr` ê$n go H$ht ~ohVa 
{dnUZ `mo½` Am¡a Hw$b CnO hm{gb H$s JB©& d§eH«$_ S>ãë`y 
045 _| CƒV_ Hw$b CnO (48.91 Q>Z/ho.) Ho$ gmW gmW 
{dnUZ ̀ mo½` CnO (47.33 Q>Z/ho.) CËnÞ hþB©& Hw$b BH$gR> 
d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ nmE JE& g^r d§eH«$_m| _| nm¡Y 
amonU Ho$ 138 {XZm| ~mX Vw‹S>mB© AWdm IwXmB© H$s JB©& d§eH«$_ 
S>ãë`y 442 _| A{YH$V_ {dnUZ ̀ mo½` H§$X ̂ ma (87.33 J«m_) 
XO© {H$`m J`m& ̂ ÊS>maU Ho$ Mma _mh CnamÝV Ohm§ S>ãë`y 045 
Am¡a S>ãë`y 442 _| ̂ ÊS>maU j{V H«$_e: 46.23 VWm 46.64 
à{VeV Wr dht BgHo$ _wH$m~bo _| VwbZr` {H$ñ_ ^r_m œoVm _| 
^ÊS>maU j{V 69.55 à{VeV XO© H$s JB© (Vm{bH$m 1.6)& 

Evaluation of white onion germplasm

Rabi

A total of 67 white onion germplasm were 

multiplied and evaluated during rabi season. 

Fourteen lines showed signi�icantly superior 

marketable and total yield over the check variety. 

Line W-045 produced the highest total yield 

(48.91 t/ha) as well as marketable yield (47.33 

t/ha). Sixty one lines were observed to be bolter 

free. All the lines were harvested after 138 days 

after transplanting. The line W-442 recorded 

highest marketable bulb weight 87.33 g. The 

sorage losses in W-045 and W-442 were 46.23 and 

46.64 percent after 4 months of storage as 

compared with check Bhima Shweta (69.55%) 

(Table 1.6).

Vm{bH$m 1.6 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.6 . 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)

Vmoa dmbo H§$X 
(à{VeV) 

Bolters (%)

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

TSS (%)

4 _mh _| ^ÊS>maU j{V 
(à{VeV)

Storage loss in 4 
month (%)

S>ãë`y-045 

W-045 

48.91 47.33 71.00 0.00 12.50 46.23

S>ãë`y-442

W-442

45.00 43.67 87.33 0.00 10.44 46.64

S>ãë`y-282

W-282

38.00 33.00 52.11 0.00 11.72 100.00

S>ãë`y-125

W-125 

37.88 37.27 58.57 0.00 11.28 36.59

S>ãë`y-567 

W-567 

36.92 36.92 60.00 0.00 12.00 54.65

^r_m œoVm 
Bhima Shweta

24.03 22.81 45.77 0.00 11.64 69.55

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

5.28 5.78 10.28 0.37 1.20 24.52

TY- Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids 
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{MÌ 1.1 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s Cƒ CnOerb àm{á`m§ 
Fig.1.1: High yielding accessions of white onion during rabi season

^mH¥$AZwn - amï´>r` nmXn AmZwd§{eH$ g§gmYZ ã`yamo go àmá {H$E 
JE Xg g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z VwbZr` {H$ñ_ ̂ r_m 
œoVm Ho$ gmW {H$`m J`m& BZ_| go H$moB© ^r d§eH«$_ CnO Ho$ 
_m_bo _| VwbZr` {H$ñ_ go ~ohVa Zht nm`m J`m& A{YH$V_ 
{dnUZ ̀ mo½` CnO (23.80 Q>Z/ho.) Am¡a Hw$b CnO (35.56 
Q>Z/ho.) H$mo AmB©gr 49044 (S>ãë`y) _| XO© {H$`m J`m& Zm¡ 
d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ nmE JE& nm¡Y amonU Ho$ 135 {XZm| 
~mX g^r d§eH«$_m| _| Vw‹S>mB© AWdm IwXmB© H$s JB©&

Iar\$ 

Hw$b 38 g\o$X ß`mO OZZÐì` H$m JwUZrH$aU {H$`m J`m Am¡a 
VwbZr` {H$ñ_ ̂ r_m ew^«m Ho$ gmW BZH$m _yë`m§H$Z {H$`m J`m& 
d§eH«$_ S>ãë`y 448 (21.22 Q>Z/ho.) Ed§ VXþnamÝV S>ãë`y 
408 (20.36 Q>Z/ho.) _| VwbZr` {H$ñ_ Ho$ _wH$m~bo _| 
C„oIZr` ê$n go H$ht ~ohVa Hw$b CnO hm{gb H$s JB©& BZ 
d§eH«$_m| _| H«$_e: 18.56 Ed§ 16.71 Q>Z/ho. H$s Cƒ {dnUZ 
`mo½` CnO ̂ r XO© H$s JB©& g^r d§eH«$_m| _| nm¡YamonU Ho$ 108 
{XZm| ~mX IwXmB© H$s JB© Am¡a `o g^r d§eH«$_ Vmoa dmbo H§$Xm| go 
_wº$ Wo (Vm{bH$m 1.7)&

A total of ten white onion lines received from 

NBPGR were also evaluated along with check 

Bhima Shweta. None of the lines were superior for 

yield over the check. The highest marketable yield 

(23.80 t/ha) and total yield (35.56 t/ha) were 

observed in IC-49044(W). Nine lines were found 

bolter free. All the lines were harvested after 136 

days after transplanting. 

Kharif

A total of 38 white onion germplasm were 

multiplied and evaluated with check Bhima 

Shubhra. Line W-448 was signi�icantly superior 

over check variety for total yield (21.22 t/ha) 

followed by W-408 (20.36 t/ha). Marketable 

yield was also high 18.56 and 16.71 t/ha, 

respectively in these lines. All lines were 

harvested 108 days after transplanting and were 

bolter free (Table 1.7).

Vm{bH$m 1.7 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.7 : 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) 

Doubles (%)

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

TSS (%)

S>ãë`y-448 Ornr 
W-448 GP

21.22 18.56 64.37 10.38 11.91

S>ãë`y-408Ornr 
W-408 GP

20.36 16.71 50.80 15.46 12.11

S>ãë`y-464 Ornr 
W-364 GP

14.91 12.62 40.17 0.00 11.76

Continued on next page..... 
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TY- Total Yield, MY-Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids 

nN>oVr Iar\$

nN>Vo r Iar\$ _mg¡ _ _| H$w b 32 g\$o X ß`mO OZZÐì`m| H$m 
_ëy `mH§ $Z {H$`m J`m& Vbw Zr` {H$ñ_ ^r_m eŵ m«  (37.05 
Q>Z/h.o ) H$s Vbw Zm _| Mma de§ H$« _m| _| g_Vëw ` {dnUZ `m½o ` 
CnO (36 go 44.03 Q>Z/h.o ) hm{gb H$s JB&©  Vmao  dmbo H$§ Xm| 
H$m à{VeV 0 go 75.12 H$s gr_m _| Wm& ½`mah de§ H$« _m| _| 
Vmao  dmbo H$§ X Zht nmE JE& BZ de§ H$« _m| _| OmS‹o > dmbo H$§ Xm| H$m 
à{VeV 0 go 44.86 H$s {^ÞVm _| Wm& H$w b Vao h de§ H$« _ OmS‹o > 
dmbo H$§ Xm| go _ºw $ W&o  de§ H$« _ S>ãë ỳ 442 _| Ohm§ ̂ ÊS>maU H$o  
Mma _mh CnamÝV ^ÊS>maU j{V Ý`Zy V_ (10.51 à{VeV) 
Wr dht BgH$o  ~mX S>ãë ỳ 408 (13.69 à{VeV) _| XO© H$s 
JB&©  Bg{bE BZ de§ H$« _m| H$m Cn`mJo  ß`mO H$o  ̂ ÊS>maU OrdZ 
H$mo ~T‹ >mZo hVo w àOZZ _| {H$`m Om gH$Vm h¡ (Vm{bH$m 1.8)& 

Late kharif

A total of 32 white onion germplasm was 

evaluated during late kharif season. Four lines 

recorded at par marketable yield of 36-44.03 t/ha 

as compared with check Bhima Shubhra (37.05 

t/ha). The percentage of bolter bulbs ranged from 

0 to 75.12. No bolters were recorded in 11 lines. 

The double bulbs percentage also varied from 0 to 

44.86 in these lines.  Thirteen lines were free from 

double bulbs. The storage loss after 4 months of 

storage was lowest (10.51%) in line W-442 

followed by W-408 (13.69%), hence, these lines 

can be used in breeding for increasing storage life 

of onion (Table 1.8).

S>ãë`y-125 Ornr 
W-125 GP

13.89 10.17 38.21 7.10 12.04

S>ãë`yE_-514
WM-514

10.11 10.11 52.10 0.00 12.98

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

16.24 14.23 49.68 6.97 12.68

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

4.85 4.47 6.79 14.59 0.98

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) 

Doubles (%)

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

TSS (%)

Continued from previous page..... 

Vm{bH$m 1.8 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§  
Table 1.8 : 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 (à{VeV)
TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)
Doubles 

(%)

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters 

(%)

Mma _mh _| ^ÊS>maU 
j{V (à{VeV)

Storage loss in 
4 months 

(%)

S>ãë`y -302 Ornr
W-302 GP

44.03 44.03 66.05 12.16 0.00 0.00 24.68

S>ãë`y -398 Ornr
W-398 GP

47.00 36.67 78.57 10.28 21.99 0.00 18.18

S>ãë`y -329 Ornr
W-329 GP

43.48 36.12 79.68 11.24 7.42 9.51 100.0

Continued on next page..... 
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TY- Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids 

{MÌ 1.2 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s Cƒ CnOerb àm{á`m§  
Fig.1.2 : High yielding accessions of white onion during late kharif season

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

Hw$b N>: d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m Am¡a VwbZr` {H$ñ_ 
AH$m© nrVmå~a Ho$ gmW CZH$s VwbZm H$s JB©& {dnUZ `mo½` 
CnO Am¡a Hw$b CnO Ho$ _m_bo _| VrZ d§eH«$_ VwbZr` {H$ñ_ 
Ho$ _wH$m~bo _| C„oIZr` ê$n go ~ohVa nmE JE& d§eH«$_ dmB© 
003 _| g~go A{YH$ {dnUZ `mo½` CnO (29.28 Q>Z/ho.) 
Am¡a Hw$b CnO (30.28 Q>Z/ho.) nmB© JB© O~{H$ BgH$s 
VwbZm _| VwbZr` {H$ñ_ AH$m© nrVmå~a _| Ho$db 13.25 
Q>Z/ho. H$s {dnUZ `mo½` CnO hr hm{gb H$s Om gH$s& g^r 
d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ nmE JE& ^ÊS>maU Ho$ Mma _mh 
CnamÝV ^ÊS>maU j{V _| 58.94 go 86.06 à{VeV H$s 
{^ÞVm XoIZo H$mo {_br& Am¡gV {dnUZ `mo½` H§$X ^ma g~go 
A{YH$ (67.14 J«m_) d§eH«$_ dmB© 009 _| XO© {H$`m J`m 
(Vm{bH$m 1.9)& 

Evaluation of yellow onion germplasm 

during rabi season

A total of six lines were evaluated and compared 

with the check Arka Pitamber. Three lines were 

signi�icantly superior for marketable yield and 

total yield as compared to the check variety. The 

line Y-003 observed the highest marketable yield 

(29.28 t/ha) and total yield (30.28 t/ha) as 

compared to the check Arka Pitamber with 13.25 

t/ha marketable yield. All lines were bolter free. 

The storage losses varied from 58.94 to 86.06 

percent after 4 months of storage. The average 

marketable bulb weight was maximum of 67.14 g 

in the line Y-009 (Table 1.9).

S>ãë`y -356 Ornr
W-356 GP

40.41 36.00 66.86 12.4 6.98 3.93 34.47

S>ãë`y 543 - Ornr 
W-543 GP

44.96 34.40 65.26 10.04 6.50 2.73 62.93

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

48.55 37.05 77.29 11.95 14.88 6.25 48.42

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

10.15 8.25 14.24 1.53 17.37 17.96 26.08

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 (à{VeV)
TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)
Doubles 

(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters 

(%)

Mma _mh _| ^ÊS>maU 
j{V (à{VeV)

Storage loss in 
4 months 

(%)

Continued from previous page..... 
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Vm{bH$m 1.9 : a~r _m¡g_ Ho$ Xm¡amZ nrbo ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.9 : Five high yielding accessions of yellow onion during rabi season

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

{MÌ 1.3 : a~r _m¡g_ Ho$ Xm¡amZ nrbo ß`mO H$s Cƒ CnOerb àm{á`m§   
Fig.1.3: High yielding accessions of yellow onion during rabi season

{d{^Þ _m¡g_ _| nUu` H$qQ>J Ho$ {bE dÝ` E{b`_  
àOm{V`m| H$m _yë`m§H$Z

J«rî_H$mb, dfm©H$mb Am¡a erVH$mb _| nUu` H$Q>mB© Ho$ {bE nm§M 
{d{^Þ E{b`_ d§eH«$_m| H$m _yë`m§H$Z CZHo$ CnO àXe©Z H$m 
nVm bJmZo Ho$ {bE {H$`m J`m& nUu` CnO Ho$ {bE Cn`wº$ 
d§eH«$_ H$s nhMmZ H$aZo Ho$ à`moOZ go {d{^Þ _m¡g_ _| Xmo 
H$Q>mB© Ho$ {bE _m{gH$ AÝVamb na Am§H$‹S>m| H$mo XO© {H$`m J`m& 
nm¡Y amonU Ho$ VrZ _mh ~mX H$Q>mB© àma§^ H$s JB© Am¡a Cgo _m{gH$ 
AÝVamb na {Z`{_V ê$n go df© ̂ a {H$`m J`m& 

Evaluation of wild Allium species for foliage 

cuttings in different seasons

Five different Allium lines were evaluated for 

foliage cuttings in summer, rainy, and winter 

seasons for yield performance. The observations 

were recorded at monthly intervals for two 

cuttings in a different season to identify the 

suitable lines for the yield of foliage. The cuttings 

were started 3 months after planting and done 

year-round regularly at monthly intervals. 

OZZÐì` d§eH«$_
Germplasm Lines 

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

TY( t/ha)

{dnUZ `mo½` 
CnO (Q>Z/ho.)

MY(t/ha)

Omo‹S> dmbo H§$X 
(à{VeV)

Doubles (%)

Hw$b KwbZerb 
R>mog nXmW© A§e 

(à{VeV) 
TSS(%)

{dnUZ `mo½` 
H§$X ^ma (J«m_) 

MBW (g)

Mma _mh _| ^ÊS>maU 
j{V (à{VeV)

Storage loss in 
4 month (%)

dmB©-003/Y-003 30.28 29.28 3.02 12.61 47.87 74.43

dmB©-009/Y-009 24.74 24.74 0.00 11.40 67.14 70.07

dmB©-100/Y-100 22.02 21.00 0.00 13.59 40.27 58.94

dmB©-055/Y-055 16.66 13.70 0.00 12.10 55.13 89.17

dmB©-027/Y-027 11.77 10.01 0.00 11.77 33.90 86.06

AH$m© nrVmå~a (VwbZr`)
Arka Pitambar (C)

13.69 13.25 0.00 11.53 40.42 67.49

H«$mpÝVH$ {^ÞVm
C.D. (5%)

5.28 5.78 1.38 1.20 10.28 24.52
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                               E{b`_ MmBZopÝgg 

{MÌ 1.4 : nUu` H$Q>mB© Ho$ {bE dÝ` E{b`_ àOm{V`m§   

E{b`_ E|Jwbmog_   E{b`_ Q>`y~amog_ 
       Allium tuberosum                Allium angulosum  Allium chinensis

Fig. 1.4: Wild Allium species for foliage cuttings

J«rî_H$mb _m¡g_ _| E{b`_ Q>`y~amog_  H$s dÝ` àOm{V`m| 
H$m _yë`m§H$Z 

E{b`_ Q>`y~amog_ H$s Hw$b 21 dÝ` àOm{V`m| H$m JwUZrH$aU 
{H$`m J`m Am¡a CZH$m _yë`m§H$Z {H$`m J`m& BZ_| go J«rî_ _m¡g_ 
Ho$ Xm¡amZ gd©loð> nm§M Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 
1.10 _| Xem©`m J`m h¡& BZ_| Hw$b CnO H$s gr_m 6.84 
Q>Z/ho. go boH$a 13.69 Q>Z/ho. Ho$ ~rM Wr& g~go A{YH$ Hw$b 
CnO H$PmH$ñVmZ Am°b 1587 _| E{b`_ Q>`y~amog_   
(13.69 Q>Z/ho.) Ûmam nmB© JB©& Hw$b CnO Ho$ g§~§Y _| E{b`_ 
Q>`y~amog_ Ho$ Hw$b AmR> OZZÐì` Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` 
nmE JE `Wm H«$_e: EZE_Ho$ 3219 (11.61 Q>Z/ho.), 
grOrEZ 16418 (EZE\$) (11.22 Q>Z/ho.), EZE_Ho$ 
3228 (11.04 Q>Z/ho.), EZE_Ho$ 3207 (10.50 
Q>Z/ho.), am°Q>/EŠg ñna Hw$MmB© grOrEZ 16373 (10.04 
Q>Z/ho.), EZE_Ho$ 3231 (9.98 Q>Z/ho.), EZE_Ho$ 3214 
(9.91 Q>Z/ho.), VWm {Oå_y (9.79 Q>Z/ho.)& 

Evaluation of wild species of Allium 

tuberosum during summer season

Among 21 wild species of Allium tuberosum 

multiplied and evaluated, the best �ive high 

yielding germplasm during summer season are 

given in Table 1.10. The range of total yield varied 

from 6.84 t/ha to 13.69 t/ha. The highest total 

yield was reported by Allium tuberosum in 

Kazakhstan All-1587 (13.69 t/ha). A total of 8 

germplasm of Allium tuberosum were found 

statistically at par with respect to the total yield 

viz., NMK-3219 (11.61 t/ha), CGN-16418 (NF) 

(11.22 t/ha), NMK-3228 (11.04 t/ha), NMK-3207 

(10.50 t/ha), Rott/Ex-spr kucchai CGN-16373 

(10.04 t/ha), NMK-3231 (9.98 t/ha), NMK-3214 

(9.91 t/ha), and Zimmu (9.79 t/ha), respectively.

Vm{bH$m 1.10 : J«rî_H$mb Ho$ Xm¡amZ dÝ` E{b`_ Q>`y~amog_ àOm{V`m| H$s nm§M Cƒ CnOerb àOm{V`m§ 
Table 1.10 : Five high yielding accessions of wild Allium tuberosum species during summer 

dÝ` E{b`_  àOm{V`m§ (E{b`_ Q>`y~amog_) 
Wild Allium species 
(Allium tuberosum) 

J«rî_H$mb 
Summer season

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

nhbr H$Q>mB© /I�� Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

H$PmH$ñVmZ Am°b 1587
Kazakhstan All-1587

5.65 8.04 13.69

EZE_Ho$ 3219 
NMK-3219

4.94 6.67 11.61

Continued on next page..... 
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grOrEZ 16418 (EZE\$)
CGN-16418 (NF)

3.42 7.79 11.22

EZE_Ho$ 3228   
NMK-3228

5.19 5.85 11.04

EZE_Ho$ 3207
NMK-3207

3.85 6.65 10.50

H«$mpÝVH$ {^ÞVm  
C.D. (5%)

3.94 4.10 4.02

dÝ` E{b`_  àOm{V`m§ (E{b`_ Q>`y~amog_) 
Wild Allium species 
(Allium tuberosum) 

J«rî_H$mb 
Summer season

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

nhbr H$Q>mB© /I�� Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

Continued from previous page..... 

dfm©H$mb Ho$ Xm¡amZ E{b`_ Q>`y~amog_ H$s dÝ` àOm{V`m| 
H$m _yë`m§H$Z 

E{b`_ Q>`~y amgo _ _,|  dfmH© $mb H$o  Xma¡ mZ H$w b 21 dÝ` àOm{V`m| 
H$m JUw ZrH$aU {H$`m J`m Ama¡  CZH$m _ëy `mH§ $Z {H$`m J`m {OZ_| 
go gdl© ðo > nmM§  Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 1.11 _| 
Xem©̀ m J`m h&¡  Xmo H$Q>mB© H$aZo H$o  AmYma na H$w b CnO _| 6.89 
Q>Z/h.o  go bHo $a 14.90 Q>Z/h.o  VH$ H$s {^ÞVm nmB© JB&©  g~go 
A{YH$ H$w b CnO E{b`_ Q>`~y amgo _, H$ ñVmZ Amb°  1587 PmH$
(14.90 Q>Z/h.o ) _| XO© H$s JB&©  E{b`_ Q>`~y amgo _ _| Xmo 
OZZÐì` `Wm grOrEZ 16418 (EZE\$) VWm AmBg© r 
353524 H$« _e: 13.83 Q>Z/h.o  Ama¡  11.01 Q>Z/h.o  H$s H$w b 
CnO H$o  g~§ Y§  _| AmH§ $S‹ >m| H$s Ñ{ï> go g_Vëw ` nmE JE& 

Evaluation of wild species of Allium 

tuberosum during rainy season

In Allium tuberosum, 21 wild species were 

multiplied and evaluated during the rainy season, 

out of which the best �ive high yielding germplasm 

are given in Table 1.11. The range of total yield 

varied from 6.89 t/ha to 14.90 t/h based on two 

cuttings. The highest total yield was observed in 

Allium tuberosum, Kazakhstan All-1587 (14.90 

t/ha). The two germplasms in Allium tuberosum 

viz.,  CGN-16418 (NF) and  IC-353524 were found 

statistically at par with respect to the total yield, 

13.83 t/ha and 11.01 t/ha, respectively.

Vm{bH$m 1.11 : dfm©H$mb Ho$ Xm¡amZ dÝ` E{b`_ Q>`y~amog_  àOm{V`m| H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.11 : Five high yielding accessions of wild Allium tuberosum species during rainy season

dÝ` E{b`_ àOm{V`m§ (E{b`_ Q>`y~amog_) 
Wild Allium species 
(Allium tuberosum) 

dfm©H$mb
Rainy season

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

nhbr H$Q>mB© /I�� Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

Continued on next page..... 

H$ mH$ñVmZ Am°b 1587P
Kazakhstan All-1587

8.68 6.22 14.90

grOrEZ 16418 (EZE\$)
CGN-16418 (NF)

7.95 5.89 13.83

AmB©gr 353524  
IC-353524

6.61 4.40 11.01

EZE_Ho$ 3211
NMK-3211

5.48 5.25 10.74
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erVH$mb Ho$ Xm¡amZ E{b`_ Q>`y~amog_  H$s dÝ` àOm{V`m| 
H$m _yë`m§H$Z 

E{b`_ Q>`y~amog_ _|, erVH$mb Ho$ Xm¡amZ Hw$b 21 dÝ` 
àOm{V`m| H$m JwUZrH$aU {H$`m J`m Am¡a CZH$m _yë`m§H$Z {H$`m 
J`m {OZ_| go gd©loð> nm§M Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 
1.12 _| Xem©`m J`m h¡& Hw$b CnO _| 1.84 Q>Z/ho. go boH$a 
6.22 Q>Z/ho. VH$ H$s {^ÞVm nmB© JB©& g~go A{YH$ Hw$b CnO 
H$mo grOrEZ 16418 EZE\$ (6.22 Q>Z/ho.) _| XO© {H$`m 
J`m& Hw$b CnO Ho$ _m_bo _| nm§M OZZÐì` `Wm AmB©gr 
353524 (4.58 Q>Z/ho.),  Am°b 1587 H$PmH$ñVmZ
(4.56 Q>Z/ho.), EZE_Ho$ 3228 (3.81 Q>Z/ho.), EZE_Ho$ 
3229 (3.71 Q>Z/ho.) VWm EZE_Ho$ 3211 (3.70 
Q>Z/ho.) Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` nmE JE& 

Evaluation of wild species of Allium 

tuberosum during winter season

Among 21 wild species of Allium tuberosum 

multiplied and evaluated, the best �ive high 

yielding germplasm during the winter season are 

given in Table 1.12. The range of total yield varied 

from 1.84 t/ha to 6.22 t/ha. The highest total yield 

was recorded in CGN-16418 NF (6.22 t/ha). The 

�ive germplasm were found statistically at par with 

respect to the total yield viz., IC-353524 (4.58 

t/ha), Kazakhstan All-1587 (4.56 t/ha), NMK-

3228 (3.81 t/ha), NMK-3229 (3.71 t/ha), and 

NMK-3211 (3.70 t/ha). 

EZE_Ho$  3214 
NMK-3214

5.60 4.60 10.19

H«$mpÝVH$ {^ÞVm
C.D. (5%)

4.13 4.11 4.12

dÝ` E{b`_ àOm{V`m§ (E{b`_ Q>`y~amog_) 
Wild Allium species (Allium 

tuberosum) 

dfm©H$mb
Rainy season

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

nhbr H$Q>mB© /I�� Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

Vm{bH$m 1.12 : erVH$mb Ho$ Xm¡amZ E{b`_ Q>`y~amog_ H$s dÝ` àOm{V`m| _| nm§M Cƒ CnOerb àm{á`m§ 
Table 1.12 : Five high yielding accessions of wild Allium tuberosum species during winter 

grOrEZ 16418 EZE\$
CGN-16418 NF

3.61 2.61 6.22

AmB©gr 353524 
IC-353524

2.52 2.06 4.58

H$PmH$ñVmZ Am°b 1587
Kazakhstan All-1587

2.19 2.38 4.56

EZE_Ho$ 3228 
NMK-3228

1.75 2.06 3.81

EZE_Ho$ 3229 
NMK-3229

2.40 1.31 3.71

H«$mpÝVH$ {^ÞVm  
C.D. (5%)

2.70 2.46 2.58

dÝ` E{b`_ àOm{V`m§ (E{b`_ Q>`y~amog_) 
Wild Allium species 
(Allium tuberosum) 

erVH$mb
Winter season

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

nhbr H$Q>mB© /I�� Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

Continued from previous page..... 
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{d{^Þ grOZ _| E{b`_ Q>`y~amog_ àOm{V`m| H$m g_J« 
àXe©Z 

J«rî_H$mb, dfm©H$mb Am¡a erVH$mb Ho$ Xm¡amZ, Hw$b B¸$sg 
E{b`_ Q>`y~amog_ d§eH«$_m| H$m JwUZrH$aU {H$`m J`m Am¡a 
_m{gH$ AÝVamb na Xmo ~ma H$Q>mB© H$aZo Ho$ AmYma na BZH$m 
_yë`m§H$Z {H$`m J`m& O¡gm {H$ df©^a _m{gH$ AÝVamb na 
H$Q>mB© H$s Om gH$Vr h¡& J«rî_, dfm© Am¡a erVH$mb Ho$ Xm¡amZ 
H$Q>mB© H$aZo Ho$ g_` Ho$ g§~§Y _| CnO _| {^ÞVm XoIZo H$mo 
{_br& N>: H$Q>mB© H$aZo Ho$ AmYma na A{YH$V_ nÎmr CnO 
(33.16 Q>Z/ho.) H$mo E{b`_ Q>`y~amog_,  Am°b H$PmH$ñVmZ
1587 àOm{V _| XO© {H$`m J`m& OZZÐì` E{b`_ Q>`y~amog_, 
grOrEZ 16418 (EZE\$) (31.27 Q>Z/ho.) Hw$b CnO Ho$ 
_m_bo _| gm§p»`H$s` Ñ{ï> go g_Vwë` nm`m J`m (Vm{bH$m 
1.13)& 

Overall  performance of  the Allium 

tuberosum species in different seasons

A total of twenty-one Allium tuberosum lines were 

multiplied and evaluated during the summer, 

rainy, and winter season based on two cuttings at 

monthly intervals. As such a year-round cutting at 

monthly intervals can be obtained. The variation 

was observed in yield with respect to the time of 

cutting during summer, rainy, and winter season. 

While the maximum leaf yield (33.16 t/ha) was 

obtained in Allium tuberosum, kazakhstan All-

1587 species based on 6 cuttings. The germplasm 

Allium tuberosum, CGN-16418 (NF) (31.27 t/ha) 

was found to be statistically at par with the total 

yield (Table 1.13).

Vm{bH$m 1.13 : dÝ` E{b`_ àOm{V`m| H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.13. Five high yielding accessions of wild Allium species

dÝ` E{b`_ àOm{V`m§ 
(E{b`_ Q>`y~amog_) 

Wild Allium species 
(Allium tuberosum)

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

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

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

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

J«rî_
Summer

dfm©
Rainy

erV 
Winter

H$PmH$ñVmZ Am°b 1587
Kazakhstan All-1587

13.69 14.90 4.56 33.16

grOrEZ 16418 EZE\$  
CGN-16418 (NF)

11.22 13.83 6.22 31.27

AmB©gr 353524
IC-353524

11.01 4.58 8.84 24.43

EZE_Ho$ 3219 
NMK-3219

11.61 9.59 3.09 24.29

EZE_Ho$ 3207 
NMK-3207

10.50 10.19 2.37 23.06

H«$mpÝVH$ {^ÞVm
C.D. (5%)

4.02 4.18 2.58 5.40

J«rî_H$mb Ho$ Xm¡amZ E{b`_ _¡H«o$ÝW_ H$s dÝ` àOm{V`m| 
H$m _yë`m§H$Z

J«rî_H$mb Ho$ Xm¡amZ E{b`_ _¡H«o$ÝW_ H$s Hw$b 14 dÝ` 
àOm{V`m| H$m JwUZrH$aU {H$`m J`m Am¡a _yë`m§H$Z {H$`m J`m 
{OZ_| go gd©loð> nm§M Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 
1.14 _| Xem©`m J`m h¡& Hw$b CnO _| 0.31 Q>Z/ho. go boH$a 
1.95 Q>Z/ho. VH$ H$s {^ÞVm XoIZo H$mo {_br& A{YH$V_ Hw$b 
CnO EZE_Ho$ 3229 (1.95 Q>Z/ho.) _| E{b`_ _¡H«o$ÝW_   

Evaluation of wild species of Allium 

macranthum during summer season

Among 14 wild species of Allium macranthum 

multiplied and evaluated during summer season, 

the best �ive high yielding germplasm are 

presented in Table 1.14. The range of total yield 

varied from 0.31 t/ha to 1.95 t/ha. The highest 

total yield was reported by Allium macranthum in 

dm{f©H$ à{VdoXZ 2019 



19

Vm{bH$m 1.14 : J«rî_H$mb Ho$ Xm¡amZ dÝ` E{b`_ _¡H«o$ÝW_  àOm{V`m| H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.14: Five high yielding accessions of wild Allium macranthum species during summer 

dfm©H$mb Ho$ Xm¡amZ E{b`_ _¡H«o$ÝW_ H$s dÝ` àOm{V`m| H$m 
_yë`m§H$Z 

dfmH© $mb H$o  Xma¡ mZ E{b`_ _H¡ $o« ÝW_ H$s H$w b 14 dÝ` àOm{V`m| 
H$m JUw ZrH$aU {H$`m J`m Ama¡  _ëy `mH§ $Z {H$`m J`m {OZ_| go 
gdl© ðo > nmM§  Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 1.15 _| 
Xem©̀ m J`m h&¡  H$w b CnO _| 0.14 Q>Z/h.o  go bHo $a 0.91 
Q>Z/h.o  VH$ H$s {^ÞVm XIo Zo H$mo {_br& A{YH$V_ H$w b CnO 
EZE_H$o  3237 (0.91 Q>Z/h.o ) _| E{b`_ _H¡ $o« ÝW_ Ûmam g{y MV 
H$s JB&©  H$w b CnO H$o  g~§ Y§  _| bJ^J Xg àOm{V`m§ ̀ Wm EZE_H$o  
3233 (0.90 Q>Z/h.o ), EZE_H$o  3242 (0.84 Q>Z/h.o ), 
EZE_H$o  3229 (0.75 Q>Z/h.o ), (0.74 Q>Z/h.o ), EZE_H$o  
3243 (0.70 Q>Z/h.o ), EZE_H$o  3227 (0.62 Q>Z/h.o ), 
EZE_H$o  3238 (0.59 Q>Z/h.o ), EZE_H$o  3246 (0.51 
Q>Z/h.o ), EZE_H$o  3236 (0.50 Q>Z/h.o ), VWm EZE_H$o  
3244 (0.41 Q>Z/h.o ) AmH§ $S‹ >m| H$s Ñ{ï> go g_Vëw ` nmB© JB&©  

Evaluation of wild species of  Allium 

macranthum during rainy season

Among 14 Allium macranthum lines multiplied 

and evaluated during the rainy season, the best 

�ive high yielding germplasm are presented in 

Table 1.15. The range of total yield varied from 

0.14 t/ha to 0.91 t/ha. The highest total yield was 

observed by Allium macranthum in NMK-3237 

(0.91 t/ha). About 10 species viz., NMK-3233 (0.90 

t/ha), NMK-3242 (0.84 t/ha), NMK-3229 (0.75 

t/ha), (0.74 t/ha), NMK-3243 (0.70 t/ha), NMK-

3227 (0.62 t/ha), NMK-3238 (0.59 t/ha), NMK-

3246 (0.51 t/ha), NMK-3236 (0.50 t/ha), and 

NMK-3244 (0.41 t/ha) were found statistically at 

par with respect to the total yield.

Ûmam gy{MV H$s JB©& Hw$b CnO Ho$ g§~§Y _| nm§M OZZÐì` ̀ Wm 
EZE_Ho$ 3233 (1.91 Q>Z/ho.), EZE_Ho$ 3237 (1.59 
Q>Z/ho.), EZE_Ho$ 3236 (1.54 Q>Z/ho.), EZE_Ho$ 3227 
(1.54 Q>Z/ho.) VWm EZE_Ho$ 3242 (1.45 Q>Z/ho.) 
gm§p»`H$s` Ñ{ï> go g_Vwë` nmE JE&

NMK-3229 (1.95 t/ha). The �ive germplasm viz., 

NMK-3233 (1.91 t/ha), NMK-3237 (1.59 t/ha), 

NMK-3236 (1.54 t/ha), NMK-3227 (1.54 t/ha) and 

NMK-3242 (1.45 t/ha) were found to be 

statistically at par with respect to the  total yield. 

dÝ` E{b`_ àOm{V (E{b`_ _¡H«o$ÝW_) 
Wild Allium species 

(Allium macranthum)

J«rî_H$mb
Summer season

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

nhbr H$Q>mB©/I��  Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

EZE_Ho$ 3229/NMK-3229 0.82 1.14 1.95

EZE_Ho$ 3233/NMK-3233 0.83 1.08 1.91

EZE_Ho$ 3237/NMK-3237 0.66 0.93 1.59

EZE_Ho$ 3236/NMK-3236 0.66 0.88 1.54

EZE_Ho$ 3227 /NMK-3227 0.68 0.86 1.54

H«$mpÝVH$ {^ÞVm/C.D. (5%) 0.58 0.65 0.62

Vm{bH$m 1.15 : dfm©H$mb Ho$ Xm¡amZ _yë`m§H$Z H$s JB© E{b`_ _¡H«o$ÝW_  H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 1.15 : Five high yielding accessions of Allium macranthum evaluated during rainy season

dÝ` E{b`_ àOm{V (E{b`_ _¡H«o$ÝW_) 
Wild Allium species 

(Allium macranthum)

dfm©H$mb
Rainy season

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

nhbr H$Q>mB©/I��  Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

EZE_Ho$ 3237/NMK-3237 0.67 0.23 0.91

Continued on next page..... 
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erVH$mb Ho$ Xm¡amZ E{b`_ _¡H«o$ÝW_ H$s dÝ` àOm{V`m| 
H$m _yë`m§H$Z 

erVH$mb Ho$ Xm¡amZ E{b`_ _¡H«o$ÝW_ H$s Hw$b 14 dÝ` àOm{V`m| 
H$m JwUZrH$aU {H$`m J`m Am¡a _yë`m§H$Z {H$`m J`m {OZ_| go 
gd©loð> nm§M Cƒ CnOerb OZZÐì` H$mo Vm{bH$m 1.16 _| 
Xem©`m J`m h¡& Hw$b CnO _| 0.52 Q>Z/ho. go boH$a 1.78 
Q>Z/ho. VH$ H$s {^ÞVm XoIZo H$mo {_br& A{YH$V_ Hw$b CnO 
EZE_Ho$ 3238 (1.78 Q>Z/ho.) _| XO© H$s JB©& Hw$b CnO Ho$ 
_m_bo _| H$moB© ̂ r àOm{V Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` Zht nmB© 
JB©& 

Vm{bH$m 1.16 : erVH$mb Ho$ Xm¡amZ nUu` CnO hoVw E{b`_ _¡H«o$ÝW_ H$s nm§M Cƒ CnOerb àm{á`m§ 

Evaluation of wild species of Allium 

macranthum during winter season

Among 14 wild species of Allium macranthum 

multiplied and evaluated during the winter 

season, the best �ive high yielding germplasm are 

presented in Table 1.16. The range of total yield 

varied from 0.52 t/ha to 1.78 t/ha. The highest 

total yield was observed in NMK-3238 (1.78 t/ha). 

No species were found statistically at par when 

compared to the total yield.

Table 1.16 : Five high yielding accessions of Allium macranthum for foliage during winter 

EZE_Ho$ 3233/NMK-3233 0.51 0.39 0.90

EZE_Ho$ 3242/NMK-3242 0.47 0.37 0.84

EZE_Ho$ 3229/NMK-3229 0.47 0.28 0.75

EZE_Ho$ 3240 /NMK-3240 0.48 0.26 0.74

H«$mpÝVH$ {^ÞVm/C.D. (5%) 0.51 0.55 0.53

dÝ` E{b`_ àOm{V (E{b`_ _¡H«o$ÝW_) 
Wild Allium species 

(Allium macranthum)

dfm©H$mb
Rainy season

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

nhbr H$Q>mB©/I��  Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

Continued from previous page..... 

dÝ` E{b`_ àOm{V (E{b`_ _¡H«o$ÝW_) 
Wild Allium species 

(Allium macranthum)

erVH$mb
Winter season

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

nhbr H$Q>mB©/I��  Cutting Xÿgar H$Q>mB©/IIⁿ� Cutting

EZE_Ho$ 3228/NMK-3228 0.97 0.81 1.78

EZE_Ho$ 3245/NMK-3245 0.43 0.90 1.33

EZE_Ho$ 3227/NMK-3227 0.85 0.37 1.21

EZE_Ho$ 3244/NMK-3244 0.19 0.96 1.15

EZE_Ho$ 3233 /NMK-3233 0.55 0.39 0.94

H«$mpÝVH$ {^ÞVm/C.D. (5%) 0.53 0.41 0.47

{^Þ _m¡g_m| _| E{b`_ MmBZopÝgg H$m g_J« àXe©Z

J«rî_, dfm© Am¡a erVH$mb Ho$ _m¡g_ Ho$ Xm¡amZ E{b`_ 
MmBZopÝgg Ho$ Hw$b Voah d§eH«$_m| H$m JwUZrH$aU {H$`m J`m Am¡a 
_m{gH$ AÝVamb na Xmo ~ma H$Q>mB© H$aZo Ho$ AmYma na _yë`m§H$Z 
{H$`m J`m {Ogo Vm{bH$m 1.17 _| àñVwV {H$`m J`m h¡& EZE_Ho$ 
3249 (E{b`_ MmBZopÝgg) _| J«rî_ (2.22 Q>Z/ho.), dfm© 

Overall performance of Allium chinensis in 

different seasons

A total of thirteen Allium chinensis lines were 

multiplied and evaluated during summer, rainy, 

and winter season based on two cuttings at 

monthly intervals presented in Table 1.17. The, 
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Vm{bH$m 1.17 : {d{^Þ _m¡g_m| _| E{b`_ MmBZopÝgg  H$s Cƒ CnOerb àm{á`m§ 
Table 1.17 : High yielding accessions of Allium chinensis in different seasons

{^Þ _m¡g_m| _| E{b`_ E|Jwbmog_ H$s dÝ` àOm{V`m| H$m 
_yë`m§H$Z 

J«rî_H$mb, dfm©H$mb Am¡a erVH$mb _m¡g_ Ho$ Xm¡amZ E{b`_ 

E|Jwbmog_ B©gr 328486 H$s AHo$br dÝ` àOm{V H$m 

JwUZrH$aU Ed§ _yë`m§H$Z {H$`m J`m& Bg àOm{V _| J«rî_H$mb 

Ed§ dfm©H$mb Ho$ _m¡g_ Ho$ Xm¡amZ H«$_e: 9.60 Q>Z/ho. VWm 

7.49 Q>Z/ho. H$s CnO XO© H$s JB©& O~{H$, erVH$mb _m¡g_ _| 

g~go H$_ CnO (1.28 Q>Z/ho.) nmB© JB© (Vm{bH$m 1.18)& 

XO© H$s JB© Hw$b CnO 18.37 Q>Z/hoŠQ>o`a Wr& Bg àOm{V H$m 

ñdmX AÝ` àOm{V`m| H$s VwbZm _| H$ht A{YH$ VrIm Wm& 

Vm{bH$m 1.18 : {^Þ _m¡g_m| _| dÝ` E{b`_ àOm{V, E{b`_ E|Jwbmog_ H$m àXe©Z 

Evaluation of wild species of  Allium 

angulosum in different seasons

Single wild species of Allium angulosum EC-

328486 was multiplied and evaluated during 

summer, rainy and winter season. This species 

recorded yield of 9.60 t/ha and 7.49 t/ha during 

summer and rainy seasons, respectively. Whereas, 

the lowest yield (1.28 t/ha) was observed in 

winter season (Table 1.18). The total yield was 

recorded to be 18.37 t/ha. The �lavour of this 

species was more pungent over the other species.

Table 1.18 : Performance of wild Allium species, Allium angulosum in different seasons

(1.86 Q>Z/ho.) VWm erVH$mb (1.07 Q>Z/ho.) _m¡g_m| _| 
A{YH$V_ Hw$b CnO XO© H$s JB©& g^r _m¡g_m| _| Hw$b CnO Ho$ 
_m_bo _| VwbZm H$aZo na H$moB© ^r d§eH«$_ C„oIZr` ê$n go 
~ohVa Zht nm`m J`m&  

NMK-3249 (Allium chinensis ) recorded the 

highest total yield in summer (2.22 t/ha), rainy 

(1.86 t/ha), and winter (1.07 t/ha) seasons. None 

of the lines was signi�icantly superior when 

compared to the total yield during all seasons.

EZOr 3165
NG-3165

0.90 1.09 1.99 0.69 0.29 0.98 0.19 0.30 0.49 3.46

EZE_Ho$ 3247
NMK-3247

1.04 0.98 2.02 1.09 0.34 1.43 0.31 0.44 0.75 4.2

EZE_Ho$ 3249
NMK-3249

0.75 1.47 2.22 1.48 0.39 1.86 0.57 0.50 1.07 5.15

dÝ` E{b`_ àOm{V 
(E{b`_ MmBZopÝgg)

Wild Allium species 
(Allium chinensis)

Summer

Total 
yield 

(t/ha)

Rainy

Total 
yield 

(t/ha)

Total 
yield 

(t/ha)

Winter

Gross 
Yield 

(t/ha)
I�� 

Cutting
   II  n � 

Cutting
I�� 

Cutting
   II  n � 

Cutting
I�� 

Cutting
   II  n � 

Cutting

J«rî_H$mb dfm©H$mb erVH$mb Hw$b 
CnO 
(Q>Z/
ho.)

g_J« 
CnO 
(Q>Z/
ho.)

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

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

H$Q>mB© 
Xÿgar 
H$Q>mB

nhbr 
H$Q>mB© 

Xÿgar 
H$Q>mB

nhbr 
H$Q>mB© 

Xÿgar 
H$Q>mB

B©gr328486
EC-328486

3.27 6.33 9.6 5.88 1.62 7.49 0.73 0.55 1.28 18.37

dÝ` E{b`_ àOm{V 
(E{b`_ E|Jwbmog_)

Wild Allium species 

(Allium angulosum)

Summer

Total 
yield 

(t/ha)

Rainy

Total 
yield 

(t/ha)

Total 
yield 

(t/ha)

Winter

Gross 
Yield 

(t/ha)
I�� 

Cutting
   II  n � 

Cutting
I�� 

Cutting
   II  n � 

Cutting
I�� 

Cutting
   II  n � 

Cutting

J«rî_H$mb dfm©H$mb erVH$mb Hw$b 
CnO 
(Q>Z/
ho.)

g_J« 
CnO 
(Q>Z/
ho.)

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

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

H$Q>mB© 
Xÿgar 
H$Q>mB

nhbr 
H$Q>mB© 

Xÿgar 
H$Q>mB

nhbr 
H$Q>mB© 

Xÿgar 
H$Q>mB
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grAmB©Q>rEM, lrZJa _| XrK© àXr{áH$mb dmbo ß`mO 
OZZÐì` H$m _yë`m§H$Z

ß`mO OZZÐì` H$s {dnUZ `mo½` H§$Xr` CnO _| g§ñWmZ Ho$ 
ñWmZ Ho$ gmW C„oIZr` {^ÞVm nmB© JB©& grAmB©Q>rEM, lrZJa 
_|, H§$Xr` CnO 18.32 go 488.90 q¹$Q>b/ho. Ho$ ~rM Am¡a 
Am¡gV {dnUZ `mo½` H§$Xr` CnO H$m AZw_mZ 230.54 
q¹$Q>b/hoŠQ>o`a bJm`m J`m (Vm{bH$m 1.19)& g~go A{YH$ 
CnO grAmB©Q>rEM - Amo - 33 - 1 _| nmB© JB© Omo {H$ VwbZr` 
{H$ñ_ ~«mCZ ñno{Ze (468.10 q¹$Q>b/hoŠQ>o`a) Ho$ g_Vwë` 
Wr& Bg OZZÐì` _|, 12.57 {__r. Ho$ Am¡gV Ho$ gmW J«rdm H$s 
_moQ>mB© 3.20 go 20.00 {__r. H$s gr_m _| Wr O~{H$ g~go H$_ 
J«rdm _moQ>mB© H$mo grAmB©Q>rEM - Amo - 45 - 1 _| nm`m J`m Omo 
{H$ VwbZr` {H$ñ_ ~«mCZ ñno{Ze (19.60 {__r.) Ho$ _wH$m~bo _| 
C„oIZr` ê$n go H$_Va Wr& OZZÐì` _| Hw$b KwbZerb R>mog 
nXmW© A§e Ho$ {bE C„oIZr` {^ÞVm XoIZo H$mo {_br Omo {H$ 
13.85 à{VeV Ho$ Am¡gV Ho$ gmW 7.80 go 19.30 à{VeV 
Ho$ ~rM Wr& grAmB©Q>rEM - Amo - 15 - 2 _| g~go A{YH$ Hw$b 
KwbZerb R>mog nXmW© A§e àX{e©V hþAm Omo {H$ VwbZr` {H$ñ_ 
~«mCZ ñno{Ze (13.20 à{VeV) H$s VwbZm _| C„oIZr` ê$n go 
~ohVa Wm& OZZÐì` _| {H$gr àH$ma Ho$ Omo‹S> Ed§ Vmoa dmbo H§$X 
H$s gyMZm Zht {_br&   

Vm{bH$m 1.19 : grAmB©Q>rEM, lrZJa _| ß`mO OZZÐì` Ho$ erf© nm§M d§eH«$_ (2018-19) 

Evaluation of long-day onion germplasm at 

CITH, Srinagar

The marketable bulb yield of onion germplasm 

varied signi�icantly with the location of the 

institute. At CITH, Srinagar, the bulb yield ranged 

from 18.32 to 488.90 q/ha and the average 

marketable yield of germplasm was estimated to 

be 230.54 q/ha (Table 1.19). The highest yielder 

was CITH-O-33-1 that found at par with check 

Brown Spanish (468.10 q/ha). In this germplasm, 

neck thickness ranged from 3.20 to 20.00 mm with 

an average of 12.57 mm, the lowest neck thickness 

was observed in CITH-O-45-1, which was 

signi�icantly lower than the check Brown Spanish 

(19.60 mm). The signi�icant differences were 

observed for TSS in germplasm. It ranged from 

7.80 to 19.30% with an average of 13.85%. CITH-

O-15-2 exhibited the highest TSS, which was 

signi�icantly better than the check Brown Spanish 

at 13.20%. There were no doubles and bolters 

reported in the germplasm.

Table 1.19 : Top �ive lines of onion germplasm at CITH, Srinagar (2018-19)

OZZÐì` 
Germplasm

{dnUZ `mo½` 
H§$X CnO 

(q¹$Q>b/ho.)
MBY 

(q/ha)

Hw$b H§$X 
CnO 

(q¹$./ho.) 
TBY 

(q/ha)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV)
TSS (%)

H§$X H$m a§J
Bulb 

colour

Am¡gV 
H§$X ^ma 
(J«m_)
ABW 

(g)

ñQ>o_\$mB{b`_  
A§J_mar (J«oS>)

SB 
(Grade)

{W«ßg  
(ñHo$b) 
Thrips 
(Scale)

n[an¹$Vm 
_| bJZo 

dmbm g_` 
({XZ)
DTM

grAmB©Q>rEM-Amo-33-1 
CITH-O-33-1

488.90 488.90 13.2 Jham bmb 
Dark Red

152.80 1 3 249

grAmB©Q>rEM-Amo-2 
CITH-O-2

473.77 473.77 11.80 _Ü`_ bmb
Medium 
Red

155.37 1 3 246

grAmB©Q>rEM-Amo-31 
CITH-O-31

439.11 439.11 12.20 hëH$m bmb
Light Red

81.31 2 2 246

grAmB©Q>rEM-Amo-44 
CITH-O-44

409.12 438.52 11.80 hëH$m bmb
Light Red

93.32 3 3 245

grAmB©Q>rEM-Amo-48 
CITH-O-48

410.56 430.56 13.10 Jham bmb 

Dark Red

75.46 1 1 246

Continued on next page..... 
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~«mCZ ñno{Ze (VwbZr`) 
Brown Spanish (C)

468.10 468.10 13.20 ^yam 
Brown

133.10 1 2 238

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

84.91 61.64 0.94 - 35.42 - - -

grdr/CV (%) 18.13 12.82 3.38 - 15.13 - - -

OZZÐì` 
Germplasm

{dnUZ `mo½` 
H§$X CnO 

(q¹$Q>b/ho.)
MBY 

(q/ha)

Hw$b H§$X 
CnO 

(q¹$./ho.) 
TBY 

(q/ha)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV)
TSS (%)

H§$X H$m a§J
Bulb 

colour

Am¡gV 
H§$X ^ma 
(J«m_)
ABW 

(g)

ñQ>o_\$mB{b`_  
A§J_mar (J«oS>)

SB 
(Grade)

{W«ßg  
(ñHo$b) 
Thrips 
(Scale)

n[an¹$Vm 
_| bJZo 

dmbm g_` 
({XZ)
DTM

Continued from previous page..... 

MBY: Marketable Bulb Yield, TBY:Total Bulb Yield, TSS: Total Soluble Solids, ABW: Average Bulb Weight, 
SB: Stemphylium Blight, DTM: Days to Maturity 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
ß`mO OZZÐì` Ho$ {dXoer g§H$bZm| H$m àXe©Z

OZZÐì` _| {dnUZ `mo½` H§$Xr` CnO Ho$ _m_bo _| C„oIZr` 
{^ÞVm àX{e©V hþB© (Vm{bH$m 1.20)& {H$gr ^r OZZÐì` _| 
VwbZr` {H$ñ_ ~«mCZ ñno{Ze (468.07 q¹$Q>b/ho.) go A{YH$ 
hm{gb Zht H$s Om gH$s& g§H$bZm| _| Hw$b KwbZerb R>mog 
nXmW© A§e à{VeV Ho$ {bE C„oIZr` {^ÞVm 12.16 à{VeV 
Ho$ Am¡gV Ho$ gmW 7.77 go 17.30 à{VeV Ho$ ~rM Wr& B©gr 
731167 _| A{YH$V_ Hw$b KwbZerb R>mog nXmW© A§e 
àX{e©V hþAm Omo {H$ VwbZr` {H$ñ_ ~«mCZ ñno{Ze (13.15 
à{VeV) H$s VwbZm _| A{YH$ Wm&

Performance of exotic collections of onion 

germplasm from ICAR-DOGR

 The germplasm showed signi�icant differences for 

marketable bulb yield that ranged from 51.03 to 

471.70 q/ha with an average of 251.18 q/ha (Table 

1.20). None of them surpassed check Brown 

Spanish (468.07 q/ha). The collections exhibited 

signi�icant differences for TSS (%), which ranged 

from 7.77 to 17.30% with an average value of 

12.16%. EC-731167 exhibited the highest TSS that 

surpassed the check Brown Spanish (13.15%).

Vm{bH$m 1.20 : ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| ß`mO OZZÐì` Ho$ erf© nm§M {dXoer g§H$bZm| H$m àXe©Z 

Table 1.20: Performance of top �ive exotic collections of onion germplasm from ICAR-DOGR

OZZÐì` 
Germplasm

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY (q/ha)

Hw$b CnO 
(q¹$Q>b/ho.) 
TY (q/ha)

Hw$b KwbZerb 
R>mog nXmW© A§e 

(à{VeV)
TSS (%)

Am¡gV H§$X 
^ma (J«m_)
ABW (g)

ñQ>o_\$mB{b`_  
A§J_mar (J«oS>)

SB 
(Grade)

{W«ßg (ñHo$b) 
Thrips 
(Scale)

B©gr 731221
EC-731221

471.70 530.10 10.60 139.50 2 3

B©gr 731211 
EC-731211

459.10 483.80 9.07 122.50 2 2

Continued on next page..... 

B©gr 731215
EC-731215

442.37 473.87 10.07 163.37 2 2

B©gr 731192 
EC-731192

435.00 457.80 11.88 138.70 2 2
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MY: Marketable Yield, TY:Total Yield, TSS: Total Soluble Solids, ABW: Average Bulb Weight, 

SB: Stemphylium blight 

^mH¥$AZwn - Ho$ÝÐr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa _| 
XrK© àXr{áH$mb dmbo bhgwZ OZZÐì` H$m _yë`m§H$Z 

^mH$¥ AZnw  - H$o ÝÐr` erVmîo U ~mJdmZr gñ§ WmZ, lrZJa, Oå_y d 
H$í_ra _| Vbw Zr` {H$ñ_ g{hV H$w b 85 de§ H$« _m| H$m _ëy `mH§ $Z 
{H$`m J`m& {dnUZ `m½o ` CnO H$o  g~§ Y§  _| OrZàê$nm| H$o  ~rM 
AmH§ $S‹ >m| H$s Ñ{ï> go C„Io Zr` {^ÞVm XIo Zo H$mo {_br Omo {H$ 
97.90 go 430.97 q¹$Q>b/hŠo Q>ò a H$o  ~rM Wr (Vm{bH$m 
1.21)& OZZÐì` H$s Amg¡ V {dnUZ `m½o ` CnO 240.91 
q¹$Q>b/hoŠQ> o`a Wr& grAmB©Q>rEM-Or-5 (430.97 
q¹$Q>b/hŠo Q>ò a) _| g~go A{YH$ CnO nmB© JB© Omo {H$ Vbw Zr` 
{H$ñ_ grAmBQ© >rEM - Or - 1 (406.30 q¹$Q>b/hŠo Q>ò a) H$o  
g_Vëw ` Wr& OZZÐì`m| H$o  ~rM H$w b Kbw Zerb R>mgo  nXmW© Ae§  
H$o  g~§ Y§  _| C„Io Zr` {^ÞVm XIo Zo H$mo {_br Omo {H$ 35.14 
à{VeV H$o  Amg¡ V H$o  gmW 30.60 go 45.40 à{VeV H$o  ~rM 
Wr& g~go A{YH$ H$w b Kbw Zerb R>mgo  nXmW© Ae§  grAmBQ© >rEM 
- Or - 23 _| nm`m J`m Omo {H$ gdl© ðo > Vbw Zr` {H$ñ_ 
H$mSo >mBH$Zmb-gbo -2 (37.90 à{VeV) H$s Vbw Zm _| A{YH$ 
Wm& g^r OZZÐì`m| _| nmY¡ amno U H$o  225 {XZ ~mX VS‹w >mB© H$s JB&©

Evaluation of long day garlic germplasm at 

ICAR-CITH, Srinagar

A total of eight �ive lines including check were 

evaluated at ICAR-CITH, Srinagar. Statistically 

signi�icant differences were recorded among the 

genotypes for marketable yield that ranged from 

97.90 to 430.97 q/ha (Table 1.21). The mean 

marketable yield of germplasm was found to be 

240.91 q/ha. CITH-G-5 (430.97 q/ha) showed the 

highest yield, which was at par with check CITH-G-

1 (406.30 q/ha). The germplasm was found to be 

highly variable for total soluble solids, which 

ranged from 30.60-45.40% with an average of 

35.14%. The highest TSS was found in CITH-G-23, 

which was signi�icantly higher than the best check 

Kodaikanal-Sel-2 (37.90%). All the germplasm 

was harvested 225 days after planting.

B©gr 73118
EC-731187

423.73 452.53 10.10 170.76 2 2

~«mCZ ñno{Ze (VwbZr`)
Brown Spanish (C)

468.07 479.07 13.15 131.99 1 2

H«$mpÝVH$ {^ÞVm
C.D.(5%)

56.51 57.94 2.72 27.20 - -

grdr/CV (%) 11.32 11.23 11.13 8.42 - -

Continued from previous page..... 

OZZÐì` 
Germplasm

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY (q/ha)

Hw$b CnO 
(q¹$Q>b/ho.) 
TY (q/ha)

Hw$b KwbZerb 
R>mog nXmW© A§e 

(à{VeV)
TSS (%)

Am¡gV H§$X 
^ma (J«m_)
ABW (g)

ñQ>o_\$mB{b`_  
A§J_mar (J«oS>)

SB 
(Grade)

{W«ßg (ñHo$b) 
Thrips 
(Scale)

Vm{bH$m 1.21 : ^mH¥$AZwn - grAmB©Q>rEM, lrZJa Ûmam g§H${bV erf© nm§M bhgwZ OZZÐì` H$m àXe©Z 
Table 1.21 : Performance of top �ive garlic germplasm collected by ICAR-CITH, Srinagar 

OZZÐì`
Germplasm

Y«wdr` 
ì`mg  

(go_r.)
PD 

(cm)

Ajr` 
ì`mg 

(go_r.)
ED 

(cm)

à{V H§$X 
H${b`m| 

H$s 
g§»`m

NOC/B

 Am¡gV 
H§$Xr` ^ma 

(J«m_)
ABW

(g)

10 H${b`m| H$m 
Am¡gV ^ma 

(J«m_)
Av. wt. of 10 

cloves (g)

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY

(q/ha)

Hw$b 
CnO 

(q¹$Q>b/
ho.) TY 

(q/ha)

H§$X H$m 
a§J 

Bulb 
Colour

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

grAmB©Q>rEM-Or-5 
CITH-G-5

4.93 7.77 5.80 116.0 148.00 430.97 431.03 Cream 36.0

Continued on next page..... 
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PD: Polar Diameter, ED: Equatorial Diameter, NOC/B: No. of cloves per bulb, ABW: Average Bulb Weight, 
MY: Marketable Yield, TY: Total Yield, TSS: Total Soluble Solids

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` go 
àmá bhgwZ OZZÐì` H$m nwînZ hoVw ^mH¥$AZwn - 
grAmB©Q>rEM, lrZJa _| _yë`m§H$Z 

{dnUZ ̀ m½o ` CnO H$o  g~§ Y§  _| Xmo Vbw Zr` {H$ñ_m| g{hV H$w b 16 
OZZÐì`m| H$o  ~rM C„Io Zr` {^ÞVm XIo Zo H$mo {_br Omo {H$ 
19.73 go bHo $a 99.60 H$o  ~rM Wr Ama¡  {Og_| 56.29 
q¹$Q>b/h.o  H$s Amg¡ V CnO Wr (Vm{bH$m 1.22)& nmY¡  amno U H$o  
233 {XZm| ~mX H$§ Xm| H$s IXw mB© AWdm VS‹w >mB© H$s JB&©  {H$gr ^r 
OZZÐì` _| gdl© ðo > Vbw Zr` {H$ñ_ H$mSo >mBH$Zmb-gbo -1 H$s 
Vbw Zm _| A{YH$ CnO hm{gb Zht H$s Om gH$s& OZZÐì`m| _| H$w b 
Kbw Zerb R>mgo  nXmW© Ae§  H$s _mÌm 32.98 à{VeV H$o  gmW 
29.87 go 36.10 à{VeV H$o  ~rM Wr& H$mBo © ̂ r OrZàê$n gdl© ðo > 
Vbw Zr` {H$ñ_ H$mSo >mBH$Zmb-gbo -2 {Og_| H$w b Kbw Zerb R>mgo  
nXmW© Ae§  H$m gdm{© YH$ _mZ Wm, H$mo nrN>o Zht N>mS‹o > nm`m&

Evaluation of garlic germplasm at ICAR-

CITH for �lowering received from ICAR-

DOGR  

There were signi�icant differences among 16 

germplasm including 2 checks for marketable 

yield, which ranged from 19.73 to 99.60 with a 

mean yield of 56.29 q/ha (Table 1.22). Bulbs were 

harvested after 233 days of planting. None could 

surpass the best check Kodaikanal-Sel-1, which 

was the best yielder. The TSS of the germplasm 

ranged from 29.87 to 36.10% with an average of 

32.98%. No genotypes could surpass the best 

check Kodiakanal-Sel-2, which showed the highest 

value for TSS. 

grAmB©Q>rEM-Or-1 
CITH-G-1

5.01 4.50 11.80 43.90 42.00 406.30 415.71 White 30.6

grAmB©Q>rEM-Or-24 
CITH-G-24

3.73 6.07 13.00 45.90 44.00 382.27 388.53 White 34.7

grAmB©Q>rEM-Or-32 
CITH-G-32

3.33 6.47 9.50 77.70 79.00 363.27 375.13 White 31.8

grAmB©Q>rEM-Or-42 
CITH-G-42

3.70 5.80 12.50 58.40 57.00 361.60 371.90 White 34.3

EJ«r\$mCÊS> nmd©Vr 
(VwbZr`)
Agrifound 
Parvati (C)

4.00 5.50 11.80 40.40 39.50 231.00 258.00 White 32.2

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

1.04 0.42 1.03 10.23 10.34 36.81 38.01 - 1.92

grdr/CV (%) 13.23 4.11 4.13 12.01 12.12 7.42 7.51 - 2.71

OZZÐì`
Germplasm

Y«wdr` 
ì`mg  

(go_r.)
PD 

(cm)

Ajr` 
ì`mg 

(go_r.)
ED 

(cm)

à{V H§$X 
H${b`m| 

H$s 
g§»`m

NOC/B

 Am¡gV 
H§$Xr` ^ma 

(J«m_)
ABW

(g)

10 H${b`m| H$m 
Am¡gV ^ma 

(J«m_)
Av. wt. of 10 

cloves (g)

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY

(q/ha)

Hw$b 
CnO 

(q¹$Q>b/
ho.) TY 

(q/ha)

H§$X H$m 
a§J 

Bulb 
Colour

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

Continued from previous page..... 
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Table 1.22 : Performance of top �ive garlic germplasm received from ICAR-DOGR

Vm{bH$m 1.22 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` go àmá erf© nm§M bhgwZ OZZÐì`m| H$m àXe©Z 

OZZÐì`
Germplasm

Y«wdr` 
ì`mg  

(go_r.)
PD 

(cm)

Ajr` 
ì`mg 

(go_r.)
ED 

(cm)

à{V H§$X 
H${b`m| 

H$s 
g§»`m
NOC/

B

 Am¡gV 
H§$Xr` 
^ma 

(J«m_)
ABW

(g)

10 H${b`m| 
H$m Am¡gV 
^ma (J«m_)
Av. wt. of 
10 cloves 

(g)

H§$X H$m 
a§J 

Bulb 
Colour

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY

(q/ha)

Hw$b CnO 
(q¹$Q>b/ho.) 

TY 
(q/ha)

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

S>rAmoOrAma-E\$~r-24 
DOGR-FB-24

1.4 2.1 10.6 17.2 16.5 ~¢JZr 
Violet

98.8 115.4 34.3

S>rAmoOrAma-E\$~r-01 

DOGR-FB-01

1.31 2.1 9.70 15.4 16.2 g\o$X
White

98.41 112.2 32.2

S>rAmoOrAma-E\$~r-8 
DOGR-FB-8

1.9 2.2 13.3 16.0 14.0 g\o$X
White

64.2 96.8 33.1

S>rAmoOrAma-E\$~r-27 
DOGR-FB-27

1.63 1.37 13.1 22.9 17.0 g\o$X
White

65.93 85.27 34.0

S>rAmoOrAma-E\$~r-29 
DOGR-FB-29

1.3 1.1 10.3 14.6 16.0 ~¢JZr 
Violet

66.2 79.1 30.5

H$moS>mBH$Zmb gob-1 
(VwbZr`) 
Kodaikanal Sel-1 
(C)

3.5 5.5 10.0 24.0 23.0 g\o$X
White

99.6 207.8 34.4

H$moS>mBH$Zmb gob-2 
(VwbZr`)
Kodaikanal Sel-2 
(C)

4.3 4.2 9.00 24.8 29.0 g\o$X
White

89.6 121.1 36.1

H«$mpÝVH$ {^ÞVm
C.D.( 5%)

0.92 0.51 0.64 3.02 6.23 - 10.54 27.42 -

grdr/CV (%) 2.82 4.12 2.52 12.41 16.71 - 14.41 19.93 -

PD : Polar Diameter, ED : Equatorial Diameter, NOC/B : No. of cloves per bulb, ABW : Average Bulb 
Weight, MY : Marketable Yield, TY : Total Yield, TSS : Total Soluble Solids

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` go 
àmá bhgwZ OZZÐì`m| H$m _yë`m§H$Z 

Hw$b 18 OZZÐì` d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m {OZ_| 
97.42 q¹$Q>b/ho. Ho$ Am¡gV Ho$ gmW 68.67 go 184.53 
q¹$Q>b/ho. Ho$ ~rM {dnUZ ̀ mo½` CnO Ho$ {bE C„oIZr` {^ÞVm 
àX{e©V hþB© (Vm{bH$m 1.23)& A{YH$m§e OZZÐì`m| _| Vw‹S>mB© 
AWdm IwXmB© H$m H$m`© nm¡Y amonU Ho$ 234 {XZm| na {H$`m J`m& 
S>rAmoOrAma 671 _| A{YH$V_ {dnUZ `mo½` CnO Wr Am¡a 
BgZo Bg _m_bo _| gd©loð> VwbZr` {H$ñ_ H$moS>mBH$Zmb-gob-
1 (99.57 q¹$Q>b/ho.) H$mo nrN>o N>mo‹S> {X`m& 33.11 à{VeV 
Ho$ Am¡gV Ho$ gmW Hw$b KwbZerb R>mog nXmW© A§e 28.63 go 

Evaluation of garlic germplasm at ICAR-

CITH received from ICAR-DOGR

Eighteen germplasm lines were evaluated which 

exhibited signi�icant differences for marketable 

yield that ranged from 68.67 to 184.53 q/ha with 

an average of 97.42 q/ha (Table 1.23). Most of the 

germplasm was harvested at 234 days of planting. 

DOGR-671 had the highest marketable yield and it 

surpassed the best check Kodaikanal-Sel-1 (99.57 

q/ha). TSS ranged from 28.63 to 37.17 with an 

average of 33.11%. Highest TSS was exhibited by 
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Table 1.23 : Top �ive garlic germplasm received from ICAR-DOGR

Vm{bH$m 1.23 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` go àmá erf© nm§M bhgwZ OZZÐì` 

PD : Polar Diameter, ED : Equatorial Diameter, NOC/B : No. of cloves per bulb, ABW : Average Bulb Weight, 
MY : Marketable Yield, TY : Total Yield, TSS : Total Soluble Solids

37.17 à{VeV Ho$ ~rM nm`m J`m& A{YH$V_ Hw$b KwbZerb 
R>mog nXmW© A§e S>rAmoOrAma 679 _| nm`m J`m {OgZo gd©loð> 
VwbZr` {H$ñ_ H$moS>mBH$Zmb-gob-2 (36.13 à{VeV) H$mo 
nrN>o N>mo‹S> {X`m& 

the DOGR-679, which surpassed the best check 

Kodaikanal-Sel-2 (36.13%). 

OZZÐì`
Germplasm

Y«wdr` 
ì`mg  

(go_r.)
PD 

(cm)

Ajr` 
ì`mg 

(go_r.)
ED 

(cm)

à{V H§$X 
H${b`m| 

H$s 
g§»`m
NOC/

B

 Am¡gV 
H§$Xr` 
^ma 

(J«m_)
ABW

(g)

10 H${b`m| 
H$m Am¡gV 
^ma (J«m_)
Av. wt. of 
10 cloves 

(g)

H§$X H$m 
a§J 

Bulb 
Colour

{dnUZ `mo½` 
CnO 

(q¹$Q>b/ho.)
MY

(q/ha)

Hw$b CnO 
(q¹$Q>b/ho.) 

TY 
(q/ha)

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

S>rAmoOrAma-671 
DOGR-671

2.83 3.57 10.00 15.50 33.00 ~¢JZr 
Purple

184.53 229.17 34.17

S>rAmoOrAma-671 

DOGR-679

3.13 5.77 10.00 16.00 44.00 g\o$X 
White

129.03 154.07 37.17

S>rAmoOrAma-671 

DOGR-658

2.07 3.03 12.00 8.50 27.00 ~¢JZr 
Violet

68.67 144.53 28.63

S>rAmoOrAma-671 

DOGR-668

4.47 4.83 13.80 18.80 30.00 ~¢JZr 
Violet

115.27 141.73 33.93

S>rAmoOrAma-671 

DOGR-659

3.60 3.80 10.30 15.50 33.00 g\o$X 
White

120.90 132.40 31.70

H$moS>mBH$Zmb gob-1 
(VwbZr`)
Kodaikanal Sel-1 
(C)

3.47 5.53 10.00 24.00 23.00 g\o$X
White

99.57 207.83 34.43

H$moS>mBH$Zmb gob-1 
(VwbZr`)
Kodaikanal Sel-2 
(C)

4.27 4.23 9.00 24.8 29.00 g\o$X
White

89.57 121.13 36.13

H«$mpÝVH$ {^ÞVm
C.D. (5%)

0.71 0.64 0.43 3.02 6.84 - 16.91 39.12 2.22

grdr/CV (%) 1.42 0.91 1.62 9.73 11.82 - 7.62 14.52 3.11

^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`, 
amOJêw $ZJa, nUw o Ûmam bhgZw  H$o  {bE amï>́r` g{H$« ` OZZÐì` 
ñWb H$o  Vma¡  na H$m ©̀ {H$`m Om ahm h&¡  df© 2018-19 H$o  Xma¡ mZ, 
{ZXeo mb` H$o  bhgZw  OrZ~H¢ $ _| nmM§  bhgZw  OZZÐì`m| H$mo 

Collection of garlic germplasm at ICAR-

DOGR

ICAR-DOGR is  act ing as  National  Act ive 

Germplasm Site  for garlic. During the year 2018-

19, �ive garlic germplasm were added in the ICAR-

DOGR garlic gene bank. These collections were 
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Table 1.24 : Maintenance of garlic germplasm at ICAR-DOGR

Vm{bH$m 1.24 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| bhgwZ OZZÐì` H$m aIaImd 

{ddaU/Particulars àm{á`m| H$s g§»`m/No. of 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> àm{á`m§/Trait speci�ic accessions 19

_¡ZwAbr H$moa àm{á`m§/Manually core accessions 49

H$moa goQ> àm{á`m§/Core set accessions 32

CËn[adV©OZ ao{S>`oeZ E_  g§»`m/Mutagen radiation M  population2 2 20

CËn[adV©OZ ao{S>`oeZ E_  g§»`m/Mutagen radiation M  populationo0 6BP(3), BO(3)/6 BP(3), BO(3)

ZdrZ OZZÐì`/New germplasm 15

Vmn CnMm[aV àm{á`m§/Heat-treated accessions 4

B©E_Eg d§eH«$_/EMS lines 7

aIaImd Ho$ VhV {H$ñ_|/Varieties under maintenance 22

OZZÐì` aIaImd/Germplasm maintenance 419

bhgwZ àm{á`m| H$m ñd: nmÌo  aIaImd 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| àmH¥${VH$ AmnXm go ~hþ_yë` bhgwZ 
OZZÐì` gm_J«r H$mo ~MmZo Ho$ {bE Aënmd{Y ñd: nmÌo g§ajU 
{d{Y H$m AZwnmbZ {H$`m J`m& namgaUr arOoÝQ²g dmbo ñd: nmÌo   
g§ajU _r{S>`_ H$m N>: _mh H$s Ad{Y Ho$ {bE _mZH$sH$aU 
{H$`m J`m& AV: Xmo dm{f©H$ Cn-g§dY©Z Ho$ gmW Aënmd{Y 
Ý`yZV_ g§ajU {d{Y H$m AZwnmbZ {H$`m J`m& dV©_mZ _|, EH$ 
H$moa goQ> g§H$bZ (32 àm{á`m§), _¡ZwAb VarHo$ go {dH${gV 

In-vitro maintenance of garlic accessions

Short term in-vitro conservation method was 

followed to save the precious garlic germplasm 

material from natural calamities at ICAR-DOGR. 

In-vitro conservation medium containing osmotic 

reagents were standardized for six months period. 

Hence, short term minimal conservation with two 

annual sub-culturing was followed. Presently, a 

core set collection (32 accessions), manually 

em{_b {H$`m J`m& ̀ o gH§ $bZ _hmamï>́ (3) VWm V{_b ZmS>w  (2) 
go {H$E JE& BgH$o  gmW hr, ~mJdmZr {dœ{dÚmb`, ~mJbH$mQo >, 
H$ZmQ© >H$ Ûmam ̂ r aIaImd à`mOo Z H$o  {bE AnZr amÁ` ñVa na 
Omar H$s JB© {H$ñ_ EEEg-2 H$mo {ZXeo mb` _| O_m H$am`m J`m& 

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

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam IoV _| 
bhgwZ OZZÐì`m|, {H$ñ_m| AWdm AmemOZH$ d§eH«$_m| H$m 
aIaImd {H$`m Om ahm h¡ (Vm{bH$m 1.24)& {ZXoemb` Ho$ IoVm| 
_| bhgwZ Ho$ Hw$b 631 d§eH«$_m| H$m aIaImd {H$`m Om ahm h¡& 

from Maharashtra (3) and Tamil Nadu (2). Also, 

University of Horticulture, Bagalkot, Karnataka 

has deposited its state-level released variety AAS-

2 for maintenance purposes. 

Maintenance of garlic germplasm at ICAR-

DOGR

ICAR-DOGR is maintaining garlic germplasm/ 

varieties/ promising lines in the �ield (Table 1.24). 

A total of 631 garlic lines were under �ield 

maintenance at ICAR-DOGR.
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Vm{bH$m 1.25 : CnO Ed§ AÝ` JwUdÎmm {deofVmAm| Ho$ {bE bhgwZ OZZÐì` H$m bjUdU©Z 
Table 1.25 : Characterization of garlic germplasm for yield and other quality traits

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, 32 H$moa goQ> g§H$bZm| H$mo ^r H«$m`mo ~¢H$ _| XrKm©d{Y 
g§ajU Ho$ {bE ^mH¥$AZwn - amï´>r` nmXn AmZwd§{eH$ g§gmYZ 
ã`yamo, nygm, ZB© {X„r _| O_m H$am`m J`m& 

a~r _m¡g_ Ho$ Xm¡amZ {dnUZ `mo½` CnO Ho$ {bE bhgwZ 
OZZÐì` H$m _yë`m§H$Z 

a~r 2018-19 Ho$ Xm¡amZ, Hw$b 320 bhgwZ àm{á`m| H$s N>§Q>mB© 
{dnUZ ̀ mo½` CnO Am¡a AÝ` JwUmË_H$ {deofVmAm| Ho$ {bE H$s 
JB©& g^r àm{á`m| H$mo Xmo dJ© _rQ>a joÌ _| Xmo nwZamd{V`m| Ho$ gmW 
`mÑpÀN>H$ ãbm°H$ {S>OmBZ _| amonm J`m& {dnUZ `mo½` CnO Ho$ 
_m_bo _|, Vm{bH$m 1.25 _| àX{e©V N>: d§eH«$_ AÝ` VwbZr` 
{H$ñ_ ̂ r_m nn©b Ho$ g_Vwë` nmE JE& 

developed core set collection (49 accessions) and 

six trait-speci�ic garlic germplasm are under in 

vitro gene bank conservation. Besides, 32 core set 

collections were also deposited to NBPGR, New 

Delhi for long term conservation in Cryo-Bank. 

Evaluation of garlic germplasm for 

marketable yield during rabi season

During rabi 2018-19, a total of 320 garlic 

accessions were screened for marketable yield 

and other qualitative traits. All the accessions 

were planted in RBD with two replications in the 
2

2m  area. In case of marketable yield,  six lines 

shown in Table 1.25 found at par with variety 

Bhima Purple. 

OZZÐì`
Germplasm 

{dnUZ 
`mo½` CnO 
(Q>Z/ho.)

MY 
(t/ha)

nmBê${dH$ 
Aåb 
PA 

umol/g

Y«wdr` 
ì`mg 

({__r.)
PD 

(mm)

EH$b H§$X 
^ma (J«m_) 

Single 
bulb 

wt.(g)

à{V H§$X 
H${b`m| H$s 

Am¡gV g§»`m 
(J«m_) Avg 

no. of 
cloves/ 
bulb (g)

50 
H${b`m| 
H$m ^ma 
(J«m_) 

50 
cloves 
wt. (g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
({~«Šg)

TSS 
(Brix)

H§$X H$s 
AmH¥${V
Bulb 

Shape

H§$X H$m 
a§J 

Bulb 
Colour

48 - S>ãë`y 
48-W 

6.07 13.83 29.99 15.3 15.2 32 40.64 TE g\o$X
White

493 7.14 16.49 25.76 10.2 14 32 43.32 OB ~¢JZr 
Purple

513 7.66 13.89 31.39 18.2 25.6 34 40.84 TE ~¢JZr 
Purple

569 7.04 11.87 29.54 11.8 13.2 31 40.76 TE ~¢JZr 
Purple

709 6.29 13.67 22.74 9.1 12.2 29 40.66 TE ~¢JZr 
Purple

746 7.51 15.11 30.32 15.1 16.2 37 44 .00 OB ~¢JZr 
Purple

^r_m nn©b 
Bhima Purple 

7.89 14.11 22.56 13.4 15.8 35 42.23 OB ~¢JZr 
Purple

H«$mpÝVH$ {^ÞVm 
C.D.(5%) 

3.2 2.11 2.98 3.11 4.11 3.67 2.11 - -

grdr/CV 14.12 5.12 9.11 8.11 7.89 9.23 4.59 - -
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TE : AZwàñW AÊS>mH$ma, OB : XrKm©H$ma 

MY : Marketable Yield, PA : Pyruvic acid, PD : Polar Diameter, TSS : Total Soluble Solids, TE : Transverse 
elliptic, OB : Oblong



30

Ebr{gZ _mÌm Ho$ {bE bhgwZ OZZÐì`m| H$m _yë`m§H$Z 

EZAmaEb, ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo _| 
EMnrEbgr VH$ZrH$ H$m Cn`moJ H$aVo hþE Ebr{gZ _mÌm Ho$ {bE 
bhgZw H$s 42 AmemOZH$ àm{á`m| H$s N>§Q>mB© H$s JB©& VmOm ̂ ma 
AmYma na g_J« Ebr{gZ _mÌm _| 2.0 go boH$a 9.7 
({_J«m./J«m_) H$s {^ÞVm Wr& nhbo go ñWm{nV {H$ñ_m| H$s 
VwbZm _| bhgwZ OZZÐì` _| Am¡gV CƒV_ Ebr{gZ _mÌm XO© 
H$s JB© ({MÌ 1.5 Ed§ Vm{bH$m 1.26)& hmbm§{H$, {H$ñ_m| Ho$ 
~rM, ^r_m Amo‘H$ma {H$ñ_ _| Ebr{gZ H$s g~go A{YH$ _mÌm 
XO© H$s JB©& 

Evaluation of garlic germplasm for allicin 

Forty two promising garlic accessions were 

screened for allicin content using HPLC technique at 

NRL, National Research Centre for Grapes, Pune. 

The overall allicin content varied from 2.0 to 

9.7(mg/g) on a fresh weight basis. The garlic 

germplasm recorded average highest allicin content 

compared to established varieties (Fig. 1.5 and 

Table 1.26). However, among the varieties, Bhima 

Omkar recoded with the highest allicin content. 

{MÌ 1.5 : bhgwZ OZZÐì` Ed§ {Ho$ñ_m| (^r_m Amo‘H$ma, ̂ r_m nn©b, Or 41, Or 282, JS>mJ bmoH$b Ed§ \w$bo ~gd§V) _| Ebr{gZ _mÌm 

Fig. 1.5 : Allicin content in garlic germplasm and varieties (Bhima Omkar, Bhima Purple, G-41, G-282, Gadag Local, 

Phule Baswant)

Table 1.26 : Evaluation of garlic entries for high allicin content along with other quality traits 

Vm{bH$m 1.26 : AÝ` JwUdÎmm {deofVmAm| Ho$ gmW Cƒ Ebr{gZ _mÌm Ho$ {bE bhgwZ à{d{ï>`m| H$m _yë`m§H$Z 

à{d{ï>
Entries 

{dnUZ 
`mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

nmBê${dH$ 
Aåb
PA 

umol/g

Ebr{gZ _mÌm 
({_J«m./J«m_)

Allicin 
content 
(mg/g)

EH$b H§$X 
^ma  

(J«m_)
Single 
bulb 

wt. (g)

à{V H§$X 
Am¡gV H$br 
g§»`m (J«m_)

Avg no. 
clove/ 

bulb(g)

50 H${b`m| 
H$m ^ma 
(J«m_) 

50 
cloves 
wt. (g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
({~«Šg)

TSS 
(Brix)

H§$X H$s 
AmH¥${V 
Bulb 

shape

H§$X H$m 
a§J

Bulb 
colour

94 3.04 16.28 5.60 10.90 15.20 30.00 42.58 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

96 4.04 15.28 6.00 15.30 17.60 36.00 43.48 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

Continued on next page..... 
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bhgwZ àm{á 493 Ed§ 746 _| Cƒ Hw$b KwbZerb R>mog nXmW© 
A§e Am¡a nmBê${dH$ Aåb _mÌm XO© H$s JB©& 

Garlic accession 493 and 746 were recorded with 

high total soluble solids and pyruvic acid content.
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123 3.56 15.47 6.90 9.10 13.60 32.00 41.22 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

243 2.78 10.47 6.20 12.40 15.40 31.00 41.28 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

282 2.86 16.76 9.70 10.60 12.60 40.00 44.06 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

357 3.04 16.65 5.70 10.60 14.20 31.50 42.88 XrKm©H$ma
OB

~¢JZr 
Purple

367 1.35 12.89 6.60 9.90 11.20 30.20 45.42 AZwàñW 
AÊS>mH$ma

TE

~¢JZr 
Purple

705 3.19 15.62 6.00 10.00 12.40 29.00 43.44 XrKm©H$ma
OB

~¢JZr 
Purple

784 1.01 19.46 6.60 8.80 10.40 28.00 40.48 XrKm©H$ma
OB

~¢JZr 
Purple

^r_m 
Amo‘H$ma
Bhima 
Omkar 

3.42 12.18 5.60 10.70 13.00 33.00 42.20 AZwàñW 
AÊS>mH$ma

TE

g\o$X
White

H«$mpÝVH$ 
{^ÞVm
C.D.(5%) 

1.79 4.03 2.65 1.80 3.20 4.11 2.23 - -

grdr/CV 13.89 8.98 8.56 8.76 10.21 11.12 6.76 - -

MY- Marketable yield, PA- Pyruvic acid, TSS- Total soluble solid, B.O- Bhima Omkar, P- Purple, W-White, TE-
Transverse elliptic, OB-Oblong

à{d{ï>
Entries 

{dnUZ 
`mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

nmBê${dH$ 
Aåb
PA 

umol/g

Ebr{gZ _mÌm 
({_J«m./J«m_)

Allicin 
content 
(mg/g)

EH$b H§$X 
^ma  

(J«m_)
Single 
bulb 

wt. (g)

à{V H§$X 
Am¡gV H$br 
g§»`m (J«m_)

Avg no. 
clove/ 

bulb(g)

50 H${b`m| 
H$m ^ma 
(J«m_) 

50 
cloves 
wt. (g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
({~«Šg)

TSS 
(Brix)

H§$X H$s 
AmH¥${V 
Bulb 

shape

H§$X H$m 
a§J

Bulb 
colour

Continued from previous page..... 

ñdV§Ì Ed§ ~bmV ng§X {d{Y Ho$ VhV ñnmoS>moßQ>oam 
EpŠgJwAm  Ho$ {dê$Õ à{Vamo{YVm Ho$ {bE dÝ` OZZÐì` 
H$s ñH«$sqZJ 

gmV E{b`_ àOm{V`m| `Wm E{b`_ Q>`y~amog_, E{b`_ 
E|Jwbmog_, E. {\$ñQw>bmog_, E. _¡H«o$ÝW_, E. eyZmoàoO_, E. 
EñH¡$bmo{ZH$_ VWm E. \«o$JaoÝg H$s àm{á`m| H$s N>§Q>mB© ñdV§Ì 
ng§X {d{Y H$m Cn`moJ H$aVo hþE ñnmoS>moßQ>oam EpŠgJwAm Ho$ 

S c r e e n i n g  o f  w i l d  g e r m p l a s m  f o r 

resistance against Spodoptera exigua 

under free- and forced-choice method

Accessions of seven Allium species viz., A. 

tuberosum, A. angulosum ,  A. �istulosum, A. 

macaranthum, A. schoenoprasum, A. ascalonicum, 

and A. fragnance were screened under arti�icial 

condition for resistance against Spodoptera exigua 
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{dê$Õ à{Vamo{YVm H$m nVm bJmZo hoVw H¥${Ì_ n[apñW{V`m| _| 
H$s JB©& ñdV§Ì ng§X Om§M _|, H$sQ> AnZr ng§X go Z_yZm| H$mo 
g§H«${_V H$a gH$Vo h¢ Ohm§ Bg {d{Y Ûmam Am_Vm¡a na 
E§Q>r{OZmo{gg H$mo _mnm OmVm h¡& àË`oH$ OZZÐì` Ho$ ̂ m[aVm-
nyd© (1 J«m_) nÎmr Z_yZo H$mo ̀ mÑpÀN>H$ ê$n go noQ´>r ßboQ> _| aIm 
J`m {Ogo N>: g_mZ ^mJm| AWdm goŠQ>a _| ~m§Q>m J`m Am¡a 
àË`oH$ OZZÐì` H$mo VrZ ~ma Xmoham`m Om ahm h¡& noQ´>r ßboQ> Ho$ 
_Ü` ̂ mJ _| Eg. EpŠgJwAm Ho$ EH$b Vrgao BZñQ>ma bmdm© H$mo 
Bg VarHo$ go ñWmZmÝV[aV {H$`m J`m {H$ Bg_| g^r OZZÐì` 
VH$ g_mZ nhþ§M Wr& àË`oH$ K§Q>o \$sqS>J ng§X H$mo XO© {H$`m 
J`m Am¡a 1 go 5 Ho$ ñHo$b H$m Cn`moJ H$aVo hþE ZwH$gmZ 
à{VeV H$s ñH$mo[a¨J H$s JB©& \$sqS>J ng§X Ho$ AmYma na 
OZZÐì` H$mo ~‹T>Vo H«$_ _| aIm J`m `Wm E. {\$ñQw>bmog_ 
E.>E|Jwbmog_>E. _¡H«o$ÝW_ >E. EñH¡$bmoZrH$_ >E. eyZmoàoO_ E. 
>� \«o$JaoÝg E. Q>`y~amog_ n[aUm_m| go nVm Mbm {H$ E. 
{\$ñQw>bmog_ _| à{VeV ZwH$gmZ Ho$ {bE A{YH$V_ _mÜ` 
AWdm Am¡gV ñH$moa àX{e©V hþAm Omo {H$ Eg. EpŠgJwAm Ho$ 
à{V AË`{YH$ g§doXZerb pñW{V H$mo Xem©Vm h¡& BgH$m H$maU 
{d{eï> nÎmr dmñVwH$bm Ho$ H$maU hmo gH$m& E{b`_ grnm H$s 
Vah, E. {\$ñQw>bmog_ H$s n{Îm`m§ ̂ r ZbrXma AmH¥${V dmbr Wt 
{Oggo bmdm© H$mo N>oX H$aZo Ho$ {bE n`m©á ñWmZ {_bm Am¡a Am¡a 
dh n{Îm`m| Ho$ ̂ rVa hr {N>nm ahm& BgHo$ {dnarV, E. Q>`y~amog_ 
g{hîUw nm`m J`m {OgH$m H$maU BgH$m bhgwZ H$s Vah gnmQ> 
nÎmr dmbr g§aMZm H$m hmoZm h¡& nwZ: BZ OZZÐì`m| H$s ~bmV 
ng§X ñH«$sqZJ H$s JB©& ñdV§Ì ng§X Om§M Ho$ VhV g~go H$_ 
ng§X (E. Q>`y~amog_) dmbo OrZàê$nm| _| O~ ~bmV ng§X Ho$ 
VhV Om§M H$s JB© V~ CZ_| g§doXZerbVm H$s {^ÞmË_H$ 
à{V{H«$`m àX{e©V hþB©& g§^dV: ZmerOrd H$mo CgH$s ng§X Ho$ 
OZZÐì` VH$ gr{_V H$a XoZo Ho$ H$maU g§doXZerbVm _| 
~Xbmd hmo gH$Vm h¡ {Oggo {H$ H$sQ>m| H$mo {XE JE OrZàê$n na 
hr OrZo Ho$ {bE {dde hmoZm n‹S>m& ñdV§Ì ng§X Om§M Ho$ VhV 
g~go H$_ ng§XrXm nmE JE OZZÐì` H$R>moa ~bmV ng§X Om§M 
Ho$ H$maU g§doXZerb Am¡a AË`{YH$ g§doXZerb loUr _| Mbo 
JE ({MÌ 1.6)&  

through the free choice method. In the free-choice 

test, insects can infest the samples of their choice, 

where antixenosis is usually measured with this 

method. Pre-weighed (1 g) leaf sample of each of 

the germplasm was randomly placed in petri plate 

which was divided into six equal sectors, and each 

germplasm being replicated thrice. Single third 

instar larvae of S. exigua were transferred into the 

central portion of the petri plate in such a way that 

it had equal access to all the germplasm. The 

feeding preference was recorded on an hourly 

basis and the damage percentage was scored using 

a scale of 1-5. Germplasm was arranged in 

ascending order based on the feeding preference 

viz., A. �istulosum > A. angulosum > A. macaranthum  

> A. ascalonicum  > A. schoenoprasum > A. fragnance 

> A. tuberosum. The results revealed that A. 

�istulosum showed maximum mean score for 

percent damage thereby denoting highly 

susceptible to S. exigua. This could be due to the 

speci�ic leaf architecture. Like A. cepa; A. �istulosum 

leaves were also tubular in shape, providing 

enough space for the larvae to bore and remain 

concealed within the leaves. On the contrary, A. 

tuberosum was found to tolerant which can be 

attributed to its garlic-like �lat-leaf structure. 

Further, these germplasms were subjected to force 

choice screening. The genotypes which were found 

to be least preferred (A. tuberosum) under free-

choice test have shown a 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. Germplasms which were found to 

be least preferred under free-choice test had 

shifted to susceptible and highly susceptible 

category due to rigorous force choice test (Fig. 1.6). 

(H$)  E. {\$ñQw>bmog_ (I) E. EñH¡$bmo{ZH$_ (J) E. Q>`y~amog_ 
(K) E. \«o$JaoÝg (S>) E. E|Jwbmog_ VWm (M) E. _¡H«o$ÝW_ 
(a) A. �istulosum (b) A. ascalonicum (c) A. tuberosum 

(d) A. fragnance (e) A. angulosum and (f) A. macaranthum 

{MÌ 1.6 : ñdV§Ì ng§X {d{Y Ho$ VhV ñnmoS>moßQ>oam EpŠgJwAm Ho$ {dê$Õ à{Vamo{YVm hoVw dÝ` E{b`_ OZZÐì` H$s ñH«$sqZJ 
Fig. 1.6 : Screening of wild Allium germplasm for resistance against Spodoptera exigua under free-choice method

dm{f©H$ à{VdoXZ 2019 
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ß`mO {W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) H$s à{Vamo{YVm hoVw 
ß`mO OrZàê$nm| H$m _yë`m§H$Z

a~r 2019-20 Ho$ Xm¡amZ EH$ à`moJ {H$`m J`m {OgH$m 
à`moOZ ß`mO Ho$ à_wI ZmerOrd {W«ßg Ho$ {dê$Õ Hw$b 77 
ß`mO OrZàê$nm| Ho$ àXe©Z H$m _yë`m§H$Z H$aZm Wm& àË`oH$ 
OrZàê$n Ho$ {bE, à{V nwZamd¥{V Vrg nm¡Ym| H$s Xmo nwZamd¥{V`m| 
H$mo em{_b H$aHo$ Cgo ~Zm`o aIm 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 Am¡a nm¡Y amonU Ho$ 65 - 70 {XZm| ~ma nUu` 
ZwH$gmZ H$mo XO© {H$`m J`m& nwZ: à{V{H«$`m H$mo 1 go 5 H$s 
ñH$mo[a¨J H$m`©àUmbr H$m Cn`moJ H$aVo hþE dJrH¥$V {H$`m J`m& 
H$moB© ^r OrZàê$n AË`{YH$ à{VamoYr Zht nm`m J`m Am¡a 26 
OrZàê$nm| H$mo {W«ßg Ho$ {bE g§dXoZerb Ho$ ê$n _| dJuH¥$V 
{H$`m J`m (Vm{bH$m 1.27)& 

Evaluation of onion genotypes for resis-tance 

to onion thrips (Thrips tabaci Lindeman)

During rabi (2019-20), an experiment was 

conducted to evaluate the performance of 77 

onion genotypes against its major pest thrips. For 

each genotype, two replicates consisted of thirty 

plants per replication were maintained. Data on 

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

recorded at 15 days intervals and foliage damage 

was recorded after 65-70 days after planting. The 

further reaction was categorized using 1-5 scoring 

methodology. None of the genotypes were found 

to be highly resistant and resistant for thrips. 

About 51 genotypes were categorized as 

moderately resistant and 26 genotypes were 

grouped as susceptible for thrips (Table 1.27).

Table 1.27 : Evaluation of onion genotypes for resistance to Thrips tabaci Lindeman

Vm{bH$m 1.27 : {W«ßg Q>¡~oH$s qbS>_¡Z H$s à{Vamo{YVm hoVw ß`mO OrZàê$nm| H$m _yë`m§H$Z 

g§doXZerbVm a|O 
Susceptibility Range

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{Vamo{YVm
0-1  Highly Resistance

 -  -

1-2 à{Vamo{YVm
1-2  Resistance

 -  -

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

51 ^r_m g\$o X, ^r_m œVo m, EMQ>r OrAma 1E E_ 7,  EMQ>r OrAma 2 E E_ (Eggr) 
Q>rEgEg 15, EMQ>r OrAma 2 E E 6, EMQ>r OrAma 2E E_7 ~S‹ >o H$§ X (Eggr), EMQ>r 
OrAma 4E E_7 ~S‹ >o H$§ X (Eggr), EMQ>r OrAma 4E E_7 (15), AmB© 9 AmB©© 5 
(S>ãë`)y , AmB© 9 AmB© 5 (S>ãë`)y  EgEZOrnr S>rAmOo rAma, nr. g\$o X, nrH$o dr ìhmBQ>, 
CX`naw  102, S>ãë ỳ  172 ES>r  4, S>ãë ỳ 453 E_8, S>ãë ỳ 009 ES>r 3, S>ãë ỳ 
009 ES>r 4, S>ãë ỳ 045 , S>ãë ỳ 125, S>ãë ỳ 218, S>ãë ỳ 306 ES>r 4, S>ãë ỳ 310, 
S>ãë ỳ 344, S>ãë ỳ 353 E_3, S>ãë ỳ 358, S>ãë ỳ 361, S>ãë ỳ 364 , S>ãë ỳ 402 
ES>r 4, S>ãë ỳ 407 ES>r 4,  S>ãë ỳ 408 BE© b 10, S>ãë ỳ 408 BE© b 9, S>ãë ỳ 439 
E_7, S>ãë ỳ 440 E_ 3, S>ãë ỳ 441 E_ 8,  S>ãë ỳ 442 E_ 4, S>ãë ỳ 444, S>ãë ỳ 
444 ES>r 4, S>ãë ỳ 448~rAma 6, S>ãë ỳ 448 ~rAma 8, S>ãë ỳ 448 E_ 3, S>ãë ỳ 
453 E_ 8, S>ãë ỳ 477 E_ 3, S>ãë ỳ 487, S>ãë ỳ 500, S>ãë ỳ 775 E_ 3, S>ãë ỳ 
Ornr grAmEo _nr, S>ãë ỳ 177, S>ãë ỳ 411 ES>r 4, S>ãë ỳ 448, S>ãë ỳ 186 ES>r 6, 
S>ãë ỳ 085 ES>r 4
Bhima Safed, Bhima Shweta, HT GR 1A M 7,  HT GR 2A M(SC)TSS 15, 
HT GR 2A M6, HT GR 2A M7 BIG BULBS (SC), HT GR 4AM7 (15), I 9 *E 
5 (W), I 9 *E 5 (W) SNGP DOGR, P Safed, PKV White, Udaipur 102, W  
172 AD 4, W 453 M8, W 009 AD 3, W 009 AD 4, W045 ,W 125, W 218, 
W 306 AD 4, W 310, W 344, W 353 M3, W 358, W 361, W 364 , W 402 
AD 4, W 407 AD 4,  W 408 EL 10, W 408 EL 9, W 439 M7, W 440 M 3, 
W 441 M 8,  W 442 M 4, W 444, W 444 AD 4, W 448BR 6, W 448 BR 8, 
W 448 M 3, W 453 M 8, W 477 M 3, W 487, W 500, W 775 M 3, W GP 
COMP, W177, W411 AD 4, W448, W 186 AD 6, W 085 Ad 4

Continued on next page..... 
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g§doXZerbVm a|O 
Susceptibility Range

à{d{ï>`m| H$s g§»`m
No. of entries

à{d{ï>`m| H$m Zm_    
Name of entries

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

\$gb àXe©Z Ho$ {bE gyIm X~md H$mo EH$ AdamoYr H$maH$ _mZm 

OmVm h¡ Am¡a `h {H$gr ^r g\$b CËnmXZ Ho$ {bE EH$ IVam 

hmoVm h¡& ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 

amOJwê$ZJa, nwUo _| dÝ`/Aën-Xmo{hVm E{b`_ na gyIm 

X~md Ho$ à^md H$m _yë`m§H$Z H$aZo Ho$ {bE à`moJ {H$`m J`m& 

Bg_| E.E|Jwbmog_, E. Q>`y~amog_ VWm E. MmBZopÝgg H$s 20 

{d{^Þ dÝ` E{b`_ àOm{V`m§ H$mo {b`m J`m Am¡a E{b`_ grnm  

(^r_m S>mH©$ ao‹S>) H$mo H§$Q´>mob {H$ñ_ Ho$ ê$n _| AmO_m`m J`m& 

nm¡Ym| H$mo ßbmpñQ>H$ H«o$Q²g _| amonm J`m Am¡a {g\$m[ae Ho$ 

AZwgma EH$g_mZ ê$n go Jmo~a H$s ImX, qgMmB© VWm Cd©aH$ 

_mÌm H$m à`moJ {H$`m J`m& nm¡Ym| H$s R>rH$ VarHo$ go ñWmnZm 

hmoZo Ho$ Xmo _mh CnamÝV, 30 {XZm| Ho$ {bE qgMmB© H$mo amoH$H$a 

gyIm X~md Amamo{nV {H$`m J`m& H§$Q´>mob nm¡Ym| Ho$ goQ> H$mo 

{g\$m[ae Ho$ AZwgma {Z`{_V ê$n go qgMmB© àXmZ H$s OmVr 

ahr& Bg Xm¡amZ nm¡Ym| H$s {Z`{_V ê$n go {ZJamZr H$s JB©& gyIm 

X~md Ho$ 30 {XZ nyam hmoZo Ho$ ~mX, H§$Q´>mob Ho$ gmW gmW gyIm 

X~md go nÎmr Z_yZm| H$mo g§H${bV {H$`m J`m& {d{^Þ eara{H«$`m 

{dkmZ VWm O¡d agm`Z n¡am_rQ>am| H$m AÜ``Z {H$`m J`m 

{OZ_| em{_b Wo : Amno{jH$ Ob _mÌm (RWC),_oå~«oZ pñWaVm 

gyMH$m§H$ (MSI), _oå~«oZ j{V gyMH$m§H$ (MII), gyIm j{V 

gyMH$m§H$ (DII), Hw$b Šbmoamo{\$b VWm H¡$amo{Q>Zm°BS²g & BZ 

àOm{V`m| _|, O~ g§~§{YV H§$Q´>mob Am¡a gyIm Z_yZm| H$s Amng _| 

VwbZm H$s JB© V~ E. grnm (37.73 à{VeV) _| Amno{jH$ Ob 

Physio-biochemical response of wild/ 

under-utilized Alliums under drought 

stress condition

Drought stress is considered as one of the limiting 

factors for crop performance and a threat for a 

successful production. The experiment was 

conducted to evaluate the impact of drought stress 

on wild/ underutilized Alliums at ICAR-DOGR, 

Rajgurunagar. Twenty different wild Allium 

species of A. angulosum, A. tubeorsum and A. 

chinensis were taken and A. cepa (Bhima Dark Red) 

was taken as control. The plants were transplanted 

into plastic crates and uniform FYM, irrigation, and 

fertil izer dozes were applied as per the 

recommendation. After two months of proper 

establishment of plants, drought stress was 

imposed by upholding irrigation for 30 days. The 

set of control plants was irrigated regularly as per 

the recommendation. The plants were monitored 

frequently during this time. After completion of 30 

days of drought stress, leaf samples were collected 

from control as well as from drought stress. The 

various physiological and biochemical parameter 

studies were carried out such as relative water 

content (RWC), membrane stability index (MSI), 

membrane injury index (MII), drought injury index 

(DII), total chlorophyll, and carotenoids. Among 

these species, when the respective control and 

Continued from previous page..... 

3-4g§doXZerb
3-4  Susceptible

26 AH$m© nrVmå~a, EMQ>r OrAma  16 E_7 (15), EMQ>r OrAma  2E E_6 ~‹S>o H§$X, 
EMQ>r OrAma 2 ~r E_ 6, EMQ>rOrAma 3 ~r E_ 7, EMQ>rOrAma 5 S>r E_ 6 
EgE_gr, S>ãë`y 483 E_ 3, S>ãë`y 127 ES>r 4, S>ãë`y 143, S>ãë`y 147 
E_5, S>ãë`y 172, S>ãë`y 203, S>ãë`y 253, S>ãë`y 286, S>ãë`y 340, S>ãë`y 
340 B©Eb 7, S>ãë`y 355, S>ãë`y 355 ES>r 4, S>ãë`y 367 ES>r  4, S>ãë`y 
390, S>ãë`y 396 ES>r 4, S>ãë`y  405, S>ãë`y 443 E_ 5, S>ãë`y 504 E_ 3, 
S>ãë`y 521 E_3, S>ãë`yEMQ>r 23 E 
Arka Pitamber,  HT GR 16 M7 (15), HT GR 2A M6 BIG BULB, HT 
GR 2B M 6, HTGR 3B M7, HTGR 5 D M6 SMC, W 483 M3, W 127 
Ad 4, W 143,W 147 M5, W 172, W 203, W 253, W 286, W 340, W 
340 EL 7, W 355, W 355 AD 4, W 367 AD 4, W 390, W 396 AD 4, 
W 405, W 443 M 5, W 504 M 3, W 521 M3, WHT 23 A 

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

 -  -                                   -
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_mÌm _| à{VeV H$_r CƒVa XO© H$s JB© O~{H$ E. Q>`y~amog_  

àOm{V _|  H$_Va à{VeV H$_r XO© H$s JB© ({MÌ 1.7)& O¡gm 

{H$ gyIm X~md Ho$ H$maU _oå~«oZ pñWaVm gyMH$m§H$ _| H$_r Am¡a 

_oå~«oZ j{V gyMH$m§H$ _| ~‹T>moVar hþB©, Bg{bE CƒVa _oå~«oZ 

pñWaVm gyMH$m§H$ E. Q>`y~amog_ àOm{V _| Ed§ VXþnamÝV 

E. E|Jwbmog_ Ed§ E. MmBZopÝgg àOm{V _| nm`m J`m O~{H$ 

E. grnm àOm{V _| ̀ h g~go H$_ Wm ({MÌ 1.8)& {ZîH$f©V: ̀ h 

nVm Mbm {H$ 30 {XZ VH$ bJmVma gyIm Ad{Y ~Zo ahZo na ̂ r 

gyIm X~md n[apñW{V Ho$ A§VJ©V E. Q>`y~amog_ àOm{V Ed§ 

VXþnamÝV H«$_e: E. E|Jwbmog_ Ed§ E. MmBZopÝgg àOm{V H$m 

àXe©Z ~ohVa ahm& 

drought samples were compared, the percent 

reduction in RWC was recorded higher in A. cepa 

(37.73%) and a lower percent reduction was in A. 

tuberosum species (Fig. 1.7). As drought stress 

caused a decrease in MSI and an increase in MII, the 

MSI was higher in A. tuberosum species followed by 

A. angulosum and A. chinensis, whereas, A. cepa was 

at the least (Fig. 1.8). In conclusion, it was revealed 

that A. tuberosum species performed better under 

drought stress condition even up to 30 days of 

continuous drought spell  followed by A. 

angulosum, and A. chinensis. 

{MÌ 1.7 : gyIm X~md Ho$ VhV Amno{jH$ Ob _mÌm _| {^Þ E{b`_ àOm{V`m| H$s à{V{H«$`m 
Fig. 1.7 : Response of different Allium species to relative water content (RWC) under drought stress

Fig. 1.8 : Response of different Allium species to membrane stability index (MSI) under drought stress
{MÌ 1.8 : gyIm X~md Ho$ VhV _oå~«oZ pñWaVm gyMH$m§H$ Ho$ à{V {^Þ E{b`_ àOm{V`m| H$s à{V{H«$`m 

AA=E{b`_ E|Jwbmog_; Ach= E{b`_ MmBZopÝgg; AT= E{b`_ Q>`y~amog_, Ace= E{b`_ grnm 
AA=Allium angulosum; Ach= Allium chinensis; AT=Allium tuberosum, Ace= Allium cepa
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AmU{dH$ _mH©$am| Ûmam Cƒ Hw$b KwbZerb R>mog nXmW© Ho$ 
{bE g\o$X ß`mO OrZàê$nm| H$s nhMmZ Ed§ bjUdU©Z 

Cƒ Hw$b KwbZerb R>mog nXmW© (HTSS) _mÌm Ho$ {bE Hw$b 35 
g\o$X ß`mO OrZàê$nm| H$m bjUdU©Z H$aZo hoVw 23 ~hþê$nr` 
{gånb {g¹|$e [anrQ²g (SSRs) VWm BÝQ´>m°Z b§~mB© ~hþê$nr` 
_mH©$am| (ILPs) H$m Cn`moJ {H$`m J`m& nwZ: EMQ>rEgEg Am¡a 
H$_ Hw$b KwbZerb R>mog (LTSS) d§eH«$_m| H$s nhMmZ H$aZo Ho$ 
{bE Q>rEgEg Ho$ gmW BZ S>rEZE q\$Ja{àÝQ> S>mQ>m H$m {_bmZ 
{H$`m J`m& EgEgAma VWm AmB©Ebnr bmoH$g, {df_`w½_OVm 
(He), VWm ~hþê$nr` gyMZm {df`-dñVw (PIC) Ho$ {bE 
`w½_{dH$ënr H$s Hw$b Am¡gV g§»`m H«$_e: 2.4, 0.35 Am¡a 
0.29 nmB© JB©& `ynrOrE_E Ðþ_maoI go OrZàê$nm| Ho$ Xmo 
H$bñQ>am| H$m nVm Mbm& H$bñQ>a 1 H$mo nwZ: Cn H$bñQ>a 1E 
(nwZ: 1EE VWm 1E~r g_yhm| _| ~m§Q>m J`m) VWm 1~r _| AbJ 
AbJ {H$`m J`m& H$bñQ>a 2 Am¡a 1~r _| EMQ>rEgEg dmbo 
d§eH«$_ em{_b Wo& Cn H$bñQ>a 1 EE VWm 1E~r go Hw$N> 
A§Va-{_{lV EMQ>rEgEg d§eH«$_m| Ho$ gmW H$_ Ed§ g§Vw{bV 
Q>rEgEg d§eH«$_m| H$m gwPmd {_bm& Hw$b KwbZerb R>mog nXmW© 
A§e AWdm Q>rEgEg Am¡a S>rEZE OrZmoQ>mBn S>mQ>m Ho$ AmYma na 
{H$E JE AÜ``Z go nVm Mbm ̂ r_m œoVm (EbQ>rEgEg 12.09 
à{VeV, Cn H$bñQ>a 1EE) Am¡a S>ãë`yEMQ>r-12Eb-EMQ>r-
15-[aOoŠQ>-E_-7 (EMQ>rEgEg 18.02 à{VeV, H$bñQ>a 
2) AÝ` H$s VwbZm _| H$ht A{YH$ {^Þ Wo& AÝ` g\o$X ß`mO 
d§eH«$_m| {OZ_|  S>ãë`yEMQ>r~r - 7 Or - OrQ>r - 15 - Eggr 
- E_ - 7 N>moQ>o H§$X (EMQ>rEgEg 18.80%), S>ãë`yEMQ>r - 
2 ~r - OrQ>r - 18 - Eggr - E_ - 7 (EMQ>rEgEg 
18.51%), S>ãë`yEMQ>rEg - 4 S>r - OrQ>r - 18 - E_gr - 
E_ - 7 (EMQ>rEgEg 18.49%), S>ãë`yEMQ>r~r - 3 gr - 
OrQ>r - 18 - E_gr - E_ - 7 (EMQ>rEgEg 18.27%) VWm 
S>ãë`yEMQ>rEg - 11 Ho$ - {nH$b - Eggr - E_ - 7 
(EMQ>rEgEg 17.68%) em{_b Wo, H$s nhMmZ ~ohVa 
EMQ>rEgEg d§eH«$_m| Ho$ ê$n _| H$s JB© Omo {H$ S>rEZE 
q\$Ja{àÝQ>, àYmZ g§KQ>H$ {dûcofU (PC),Q>rEgEg na 
AmYm[aV Vmn _mZ{MÌ VWm Q>rEgEg S>mQ>m na AmYm[aV gh-
g§~§Y _¡{Q´>Šg Ûmam g_{W©V Wo& `o nhMmZo JE {d{dY 
EMQ>rEgEg VWm EbQ>rEgEg ({MÌ 1.9) d§eH«$_ _mH©$a 
ghm`VmW© M`Z (MS) Ho$ _mÜ`_ go ß`mO Ho$ AmU{dH$ àOZZ 
H$mo VoO H$aZo Ho$ {bE EMQ>rEgEg H$moqS>J OrZ H$m _mZ{MÌU 
H$aZo Ho$ {bE Cn`moJr hmo gH$Vo h¢& 

Identi�ication and characterization of 

white onion genotypes for high total 

soluble solid content through molecular 

markers

Twenty three polymorphic simple sequence 

repeats (SSRs) and intron length polymorphic 

markers (ILPs) were utilized to characterize 35 

white onion genotypes for high total soluble solid 

(HTSS) content. Further, these DNA �ingerprint 

data were also correlated with TSS for the 

identi�ication of HTSS and low total soluble solids 

(LTSS) lines. The total average numbers of alleles 

for SSR and ILP locus, heterozygosity (He), and 

polymorphism information content (PIC) were 

found to be 2.4, 0.35, and 0.29 respectively. The 

UPGMA dendrogram revealed two clusters of 

genotypes. Cluster I was further separated into 

sub-cluster IA (further divided in IAa and IAb 

groups) and IB. The clusters II and IB contained 

the HTSS lines. The sub-clusters I Aa and I Ab 

suggested low and moderate TSS lines with few 

intermixing HTSS lines. Based on the TSS and DNA 

genotype data, the study revealed that Bhima 

Shweta (LTSS-12.09%, sub-cluster IAa) and WHT-

12L-HT-15-Reject-M-7(HTSS- 18.02%, cluster II) 

were more diverse than the others. Other white 

onion lines including WHTB-7G-GT-15-SC-M-7 

small bulb (HTSS 18.80%), WHT-2B-GT-18-SC-M-

7 (HTSS 18.51%), WHTS-4D-GT-18-MC-M-7 

(HTSS 18.49%), WHTB-3C-GT-18-MC-M-7 (HTSS 

18.27%) and WHTS-11K-Pickle-SC-M-7 (HTSS 

17.68%) were identi�ied as superior HTSS lines 

which were supported by the DNA �ingerprint, 

principal component analysis (PCA), heat map 

based on TSS  and correlation matrix based on TSS 

data. These identi�ied diverse HTSS and LTSS (Fig. 

1.9) lines could be useful for mapping of HTSS 

coding genes for the acceleration of molecular 

breeding of onion through the marker-assisted 

selection (MAS).
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{MÌ 1.9 : 23 {gånb {g¹|$e [anrQ²g (SSRs) VWm BÝQ´>m°Z b§~mB© ~hþê$nr` (ILPs) _mH©$am| na AmYm[aV 35 E{b`_ grnm H$m Ðþ_maoI  

Fig. 1.9: Dendrogram of 35 Allium cepa based on 23 simple sequence repeats (SSRs) and intron length 

polymorphic (ILPs) markers

E{b`_ Ho$ dÝ` g§OmV _| ß`mO BÝQ´>m°Z b§~mB© ~hþê$nr`  
(ILP) _mH©$a H«$mg àOm{V ñWmZmÝVaU j_Vm

dÝ` E{b`_ H$m bjUdU©Z H$aZo Ho$ {bE gr{_V g§»`m _| 
AmU{dH$ _mH©$a CnbãY h¢& E{b`_ AZwg§YmZ _| _m¡OyXm H$_r 
H$mo nyam H$aZo Ho$ {bE AmR> dÝ` E{b`_ _| H«$mg ñWmZmÝVaU 
j_Vm H$m nVm bJmZo Ho$ {bE 30 AmB©Ebnr _mH©$am| H$s Om§M H$s 
JB© (Vm{bH$m 1.28)& 

Vrg _mH©$am| _| go, 18 _| H$_ go H$_ Xmo dÝ` E{b`_ _| 
~hþê${nVm àX{e©V hþB©& 60 go 100 à{VeV H$s ñWmZmÝVaU 
j_Vm gr_m Ho$ gmW AmB©Ebnr bmoH$g g§ajU H$m Cƒ ñVa 
nm`m J`m& 

Onion Intron Length Polymorphic (ILP) 

markers cross-species transferability in 

wild relatives of Allium

There are limited number of molecular markers 

available for characterization of wild Alliums. To 

�ill up the existing lacuna in Allium research, 30 ILP 

markers were checked for cross-transferability in 

eight wild Allium (Table 1.28). Among 30 markers, 

18 showed polymorphism in at least two wild 

Allium. A high degree of ILP locus conservation 

was observed with transferability ranging from 60 

to 100 percent.

Table 1.28 : Detail of samples used for validation and transferability of AcILP markers

Vm{bH$m 1.28 : EgrAmB©Ebnr _mH©$am| Ho$ à_mUZ Ed§ ñWmZmÝVaU j_Vm Ho$ {bE Cn`moJ {H$E JE Z_yZm| H$m {ddaU

{H$ñ_/àm{á  
Variety/Accession 

dÝ` àOm{V 
Wild Species

gyÌJwUVm
Ploidy

H$moS>  
Code

E. Q>`y~amog_ 
A. tuberosum

E{b`_ Q>`y~amog_ 
Allium tuberosum 

2n=4x=32 Atub

E{b`_ {\$ñQw>bmog_ EZOr~r-14619 
A. �istulosum NGB-14619

E. {\$ñQw>bmog_ 
Allium �istulosum 

2n=2x=16 A�is

E. grnm {H$ñ_ EJ«rJoQ>_ 5 _{Unwa
A. cepa var. aggregatum 5 Manipur

E{b`_ grnm {H$ñ_ EJ«rJoQ>_
Allium cepa var. aggregatum 

2n=2x=16 AcAg5M

Continued on next page..... 
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gyIm X~md Ho$ {bE ß`mO OrZàê$nm| H$s ñH«$sqZJ 

a~r 2018-19 Ho$ Xm¡amZ gyIm X~md Ho$ A§VJ©V 100 ß`mO 
OrZàê$nm| H$s N>§Q>mB© H$aZo Ho$ {bE EH$ IoV à`moJ {H$`m J`m& 
dfm© go ~Mmd dmbo eoëQ>a Ho$ VhV à`moJ {H$`m J`m Am¡a H§$X 
XrKuH$aU AdñWm (nm¡Y amonU Ho$ ~mX 50 go 75 {XZ) Ho$ 
Xm¡amZ bJmVma 25 {XZm| Ho$ {bE qgMmB© H$mo amoH$H$a gyIm X~md 
H$s pñW{V H$mo V¡¶ma {H$`m J`m& AZwgy{MV qgMmB© Ho$ gmW 
H§$Q´>mob nm¡Ym| (75 go 85 à{VeV) H$s VwbZm _| gyIm X~mdJ«ñV 
nm¡Ym| _| Amno{jH$ Ob _mÌm _| C„oIZr` H$_r (60 go 65 
à{VeV) XO© H$s JB©& g^r OrZàê$nm| H$mo CZHo$ H§$X ^ma Ho$ 
AmYma na à{VeV ~Xbmd Ho$ AZwgma dJuH¥$V {H$`m J`m& 
g\o$X OrZàê$n `Wm S>ãë`y 085, S>ãë`y 009, S>ãë`y 448 
VWm bmb OrZàê$n ̀ Wm àm{á 1656 Am¡a àm{á 1658 gyIm 
X~md hmoZo na ^r AÝ` OrZàê$nm| H$s VwbZm _| AmH¥${V{dkmZ 
VWm CnO àXe©Z Ho$ _m_bo _| ~ohVa nmE JE (Vm{bH$m 1.29)& 
O~{H$, 15 ß`mO OrZàê$nm| _| K{Q>`m AWdm Iam~ nm¡Ym 
~‹T>dma Am¡a H§$X JR>Z XoIZo H$mo {_bm Bg{bE BZH$s nhMmZ 
AË`{YH$ gyIm g§doXZerb ß`mO d§eH«$_m| Ho$ Vm¡a na H$s JB©& 

Screening of onion genotypes for drought 

stress 

A �ield experiment was conducted to screen 100 

onion genotypes against drought stress during rabi 

2018-19. The experiment was carried out under 

rain-out shelter and drought stress was imposed 

by withholding irrigation for continuous 25 days 

during the bulb enlargement stage (50-75 DAT). A 

signi�icant reduction in RWC (60-65%) was 

recorded in drought-stressed plants in comparison 

to controlled plants (75-85%) with scheduled 

irrigation. The white genotypes viz., W-085, W-009, 

W-448, and red genotypes viz., Acc.1656 and Acc. 

1658 were found to be superior in their 

morphological  and yield performance in 

comparison to other genotypes subjected to 

drought stress (Table. 1.29). Whereas, 15 onion 

genotypes were recorded with poor plant growth 

and bulb formation hence identi�ied as highly 

drought-sensitive onion lines.

E. grnm {H$ñ_ EJ«rJoQ>_ 3 _¡VoB© 
A. cepa var. aggregatum 3 Meitei Tilou

E{b`_ grnm {H$ñ_ EJ«rJoQ>_
Allium cepa var. aggregatum 

2n=2x=16 AcAg3MT

E. AmëQ>mBH$_ nmob (AgSw>aÊS>) Am°b 284 
A. altaicum poll (Ausdauernd) All-284 

E. AmëQ>mBH$_
Allium altaicum 

2n=2x=16 Aalt-284

E{b`_ grnm {H$ñ_ EJ«rJoQ>_ 4 BqeJ {Vbmo`w 
A. cepa var. Aggr.4 Eshing Tilou

E{b`_ grnm {H$ñ_ EJ«rJoQ>
Allium cepa var. aggregatum 

2n=2x=16 Ac-Ag4ET

E. EoånobmoàoO_   Eb. ~bmoS>r grOrEZ 18724
A. ampeloprasum L. Balody CGN-18724

E{b`_ EoånobmoàoO_ 
Allium ampeloprasum 

2n=4x=32,6x=48 Aamp-18724

E{b`_ EoånobmoàoO_ ãby J«rZ Am°Q>_Z ZonÀ`yZ 
brH$ B©gr 609483 
A. ampeloprasum Blue green autumn 
Neptune Leek EC- 609483

E{b`_ EoånobmoàoO_ 
Allium ampeloprasum   

2n=4x=32,6x=48 Aamp-609483

{H$ñ_/àm{á  
Variety/Accession 

dÝ` àOm{V 
Wild Species

gyÌJwUVm
Ploidy

H$moS>  
Code

Continued from previous page..... 
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Vm{bH$m 1.29 : gyIm X~md Ho$ {bE N>§Q>mB© {H$E JE ß`mO OrZàê$n 
Table 1.29 : Onion genotypes screened for drought stress

dJuH$aU 
Categorization

H§$X ^ma _| ~Xbmd (à{VeV)
Change in bulb weight (%)

ß`mO {H$ñ_| Ed§ OrZàê$n 
Onion varieties and genotypes

AË`{YH$ g{hîUw
Highly Tolerant 

10 go H$_ 
Less than 10 

g\o$X ß`mO à{d{ï>`m§ : S>ãë`y 009, S>ãë`y 085, S>ãë`y 448 
bmb ß`mO àm{á`m§ : àm{á 1656, àm{á 1658 
White onion entries: W-009, W-085,  W-448
Red onion accessions: Acc. 1656, Acc. 1658 

g{hîUw 
Tolerant 

10-30
10-30 

g\o$X ß`mO à{d{ï>`m§ : S>ãë`y 340, S>ãë`y  396, S>ãë`y  397, S>ãë`y  
414, S>ãë`y  419, S>ãë`y  439, S>ãë`y  441, S>ãë`y  444, S>ãë`y  453 
bmb ß`mO à{d{ï>`m§ : EZ-2-4-1, àm{á 1608, àm{á 1613, àm{á  
1622, àm{á 1609, àm{á  1649, àm{á  1630, àm{á  1663, àm{á  
1635, S>rAmoOrAma  1048, S>rAmoOrAma  1044
White  onion entries: W-340, W-396, W-397, W-414, W-419, 
W-439, W-441, W-444, W-453 Red onion entries: N-2-4-1, 
Acc. 1608, Acc. 1613, Acc. 1622, Acc. 1609, Acc. 1649, Acc. 
1630, Acc. 1663, Acc. 1635, DOGR 1048, DOGR 1044

~¢JZr Yã~m amoJ Ho$ {bE ß`mO OrZàê$nm| H$s ñH«$sqZJ 

Iar\$ 2019 Ho$ Xm¡amZ ~¢JZr Yã~m amoJ H$m nVm bJmZo Ho$ {bE 
Hw$b 33 OrZàê$nm| (11 bmb ß`mO Am¡a 22 g\o$X ß`mO) 
H$s N>§Q>mB© H$s JB©& EH$ OrZàê$n _| 21 go 30 H$s gr_m _| 
nrS>rAmB© _mZ nm`m J`m& N>: OrZàê$nm| _| 31 go 40 H$s gr_m 
_| nrS>rAmB© _mZ H$s gyMZm {_br& 20 OrZàê$nm| _| 41 go 50 
H$s gr_m _| nrS>rAmB© _mZ XO© {H$`m J`m O~{H$ N>: OrZàê$nm| 
_| nrS>rAmB© _mZ 50 go ^r A{YH$ nm`m J`m (Vm{bH$m 
1.30)&

Vm{bH$m 1.30 : ~¢JZr Yã~m Ho$ {dê$Õ ß`mO àm{á`m| H$s nrS>rAmB© a|O (Iar\$ 2019)  

Screening of onion genotypes for Purple 

blotch

A total of 33 genotypes (11 red onion and 22 white 

onion) were screened for Purple Blotch disease 

during kharif, 2019. One genotype was reported to 

have PDI in the range of 21-30. Six genotypes 

reported PDI in the range of 31-40. Twenty 

genotypes reported PDI in the range of 41-50 and 

six genotypes reported PDI greater than 50 (Table 

1.30).

Table 1.30 : PDI range of onion accessions against Purple Blotch (Kharif, 2019)

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

0-10 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

11-20 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

21-30 bmb/Red (1) 1664

g\o$X/White eyÝ` /Nil

31-40 bmb/Red (2) 1617, 1655

g\o$X/White (4) ^r_m ew^«m, \w$bo g\o$X, E_Eg 100 X ^r_m ew^«m E’$1, E_Eg 100 X S>ãë`y -361 E’$1
Bhima Shubhra, Phule Safed, MS -100 X  B. Shubhra F1, MS 100 x W-361 F1

Continued on next page..... 
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ñQ>o_\$mB{b`_ A§J_mar Ho$ {bE ß`mO OrZàê$nm| H$s 
ñH«$sqZJ 

Iar\$ 2019 Ho$ Xm¡amZ ñQ>o_\$mB{b`_ A§J_mar amoJ Ho$ {bE 
Hw$b 33 OrZàê$nm| (11 bmb ß`mO Am¡a 22 g\o$X ß`mO) H$s 
ñH«$sqZJ H$s JB©& ~rg OrZàê$nm| _| 21 go 30 H$s gr_m _| 
nrS>rAmB© _mZ H$s gyMZm {_br& Xg OrZàê$nm| _| nrS>rAmB© _mZ 
31 go 40 Ho$ ~rM nm`m J`m& Xmo OrZàê$nm| _| nrS>rAmB© _mZ 41 
go 50 Ho$ ~rM Am¡a EH$ OrZàê$n _| nrS>rAmB© _mZ 50 go 
A{YH$ nm`m J`m (Vm{bH$m 1.31)& 

S c re e n i n g  o f  o n i o n  g e n o t y p e s  f o r 

Stemphylium blight

A total of 33 genotypes (11 red onion and 22 white 

onion) were screened for Stemphylium blight 

disease during kharif, 2019. Twenty genotypes 

were reported to have PDI in the range of 21-30. 

Ten genotypes reported PDI in the range of 31-40. 

Two genotypes reported PDI in the range of 41-50 

and one genotype reported PDI greater than 50 

(Table 1.31).

Table 1.31 : PDI range of onion accessions against Stemphylium blight (Kharif 2019)

Vm{bH$m 1.31 : ñQ>o_\$mB{b`_ A§J_mar amoJ Ho$ {dê$Õ ß`mO àm{á`m| H$s nrS>rAmB© a|O (Iar\$ 2019) 

41-50 bmb/Red (6) 1609, 1626, 1630,1640,1653,1658

g\o$X/White 

(14)

E_Eg 100 X S>ãë ỳ -448 E’$1, S>ãë ỳ -337 Ornr, S>ãë ỳ - 045 Ornr, S>ãë ỳ -125 Ornr,  S>ãë ỳ 
- 221 Ornr, S>ãë ỳ - 367 ES>r -5, S>ãë ỳ - 396 ES>r -4, S>ãë ỳ -441 E_ -9, S>ãë`Ey MQ>rEg -
11H$o  -{nH$ëg -Eggr-E_-7, \$w bo g\$o X  (nr),  S>ãë ỳ -408 (nr), E_Eg -100 X S>ãë ỳ -408 
E’$1, E_Eg -100 X S>ãë ỳ -453 E’$1, E_Eg-100 X S>ãë`Ey MQ>r-23 E’$1

MS 100 x W-448 F1, W-337 GP, W- 045 GP, W-125 GP,  W- 221 GP, W - 367 AD-5, W - 
396 AD-4, W-441 M-9, WHTS-11K-PICKELS-SC-M-7, Phule Safed (P),  W-408 (P), 
MS -100 X W-408 F1, MS -100 X W-453 F1, MS-100 x WHT-23 A F1

>50 bmb/Red (2) 1619, 1639

g\o$X/White (4) S>ãë`yEMQ>r~r -15-18-E_-8-E_gr, BÝS¡>_ hmB{~«S>-4, S>ãë`y -448 ~rAma-10, E_Eg-100 x 
\w$bo g\o$X F-1 

WHTB -15-18-M-8-MC, Indam HY-4, W-448 BR-10, MS-100 x P.Safed F-1

Continued from previous page..... 

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

0-10 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

11-20 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

21-30 bmb/Red (4) 1609, 1617,1655,1664

g\o$X/White(16) ^r_m ew^«m, \w$bo g\o$X, E_Eg -100 x ̂ r_m ew^«m  E’$1, E_Eg 100 x S>ãë`y -361 E’$1, BÝS>_ 
hmB{~«S> -4, E_Eg 100 x S>ãë`y -448 E’$1, S>ãë`y -045 Ornr, S>ãë`y -125 Ornr, S>ãë`y -221 
Ornr, S>ãë`y -448 ~rAma-10, S>ãë`y -367 ES>r-5, S>ãë`y -396 ES>r-4, S>ãë`y -441 E_-9, 
\w$bo g\o$X (nr), E_Eg-100 x \w$bo g\o$X  E’$1, E_Eg-100 x S>ãë`y -408 E’$1
Bhima Shubhra, Phule Safed, MS-100 x B.Shubhra F1, MS 100 x W-361 F1, Indum 
HY-4, MS 100 x W-448 F1, W-045 GP, W-125 GP, W-221 GP, W-448 BR-10, W-367 
AD-5, W-396 AD-4, W-441 M-9, Phule Safed  (P), MS-100 x P.Safed F1, MS-100 x 
W-408 F1

Continued on next page..... 
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31-40 bmb/Red (4) 1626, 1640, 1653, 1658

g\o$X/White (6) S>ãë`yEMQ>r~r-15-18 5 E_-8-E_gr, S>ãë`y-337 Ornr, S>ãë`yEMArEg-11Ho$-{nH$ëg-
Eggr-E_-7, S>ãë`y -408 (nr), E_Eg-100 x S>ãë`y-453 E’$1, E_Eg 100 x S>ãë`yEMQ>r-
23 E’$1
WHTB-15-18-M-8-MC, W-337 GP, WHTS -11K –PICKELS-SC-M-7, W-408 (P), MS-
100 X W-453 F1, MS 100 x WHT-23A F1

41-50 bmb/Red (2) 1619, 1630

g\o$X/White (1) eyÝ`/Nil

>50 bmb/Red (2) 1639

g\o$X/White (4) Nil

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

EÝW«oŠZm°O  Ho$ {bE ß`mO OrZàê$nm| H$s ñH«$sqZJ 

Iar\$ 2019 Ho$ Xm¡amZ EÝW«oŠZm°O amoJ Ho$ {bE Hw$b 33 

OrZàê$nm| (11 bmb ß`mO Am¡a 22 g\o$X ß`mO) H$s ñH«$sqZJ 

H$s JB©& 

Mma OrZàê$nm| _| 21 go 30 H$s gr_m Ho$ ~rM nrS>rAmB© _mZ 

nm`m J`m& Zm¡ OrZàê$nm| _| nrS>rAmB© _mZ 31 go 40 Ho$ ~rM, 

Voah OrZàê$nm| _| 41 go 50 Ho$ ~rM Am¡a gmV OrZàê$nm| _| 

nrS>rAmB© _mZ 50 go A{YH$ nm`m J`m (Vm{bH$m 1.32) & 

Vm{bH$m 1.32 : EÝW«oŠZm°O  Ho$ {dê$Õ ß`mO àm{á`m| H$s nrS>rAmB© a|O (Iar\$ 2019) 

Onion genotype screening for Anthracnose

A total of 33 genotypes (11 red onion and 22 white 

onion) were screened for Anthracnose disease 

during kharif 2019. Four genotypes were reported 

to have PDI in the range of 21-30. Nine genotypes 

reported PDI in the range of 31-40. Thirteen 

genotypes reported PDI in the range of 41-50 and 

seven genotypes reported PDI greater than 50 

(Table 1.32).

Table 1.32 : PDI range of Onion Accessions against Anthracnose (Kharif 2019)

Continued on next page..... 
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nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

0-10 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

11-20 bmb/Red eyÝ`/Nil

g\o$X /White eyÝ`/Nil

21-30 bmb/Red (4) 1617,1630,1640, 1664

g\o$X/White eyÝ`/Nil

31-40 bmb/Red (4) 1609, 1639, 1655, 1658

g\o$X/White (5) \w$bo g\o$X, E_Eg 100 x S>ãë`y -361 E’$1, BÝS¡>_ hmB{~«S> 4, S>ãë`y  448 ~rAma 10, S>ãë`y  367 
ES>r 5 
Phule Safed , MS 100 x W-361 F1, Indam HY-4, W-448 BR-10, W-367 AD-5
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~¢JZr Yã~m Ho$ {bE ß`mO OrZàê$nm| H$s ñH«$sqZJ 

df© 2019-2020 Ho$ a~r _m¡g_ Ho$ Xm¡amZ ~¢JZr Yã~m amoJ Ho$ 
{bE ß`mO Ho$ Hw$b 106 OrZàê$nm| (38 bmb ß`mO Am¡a 68 
g\o$X ß`mO) H$s N>§Q>mB© H$s JB©& g^r OrZàê$nm| _| 0 go 10 H$s 
gr_m _| nrS>rAmB© _mZ nm`m J`m (Vm{bH$m 1.33)& 

Onion genotype Screening for Purple blotch

A total of 106 genotypes (38 Red Onion and 68 

White Onion) were screened for Purple Blotch 

disease during rabi season 2019-2020. All the 

genotypes were reported to have PDI in the range 

of 0-10 (Table 1.33).

Table 1.33 : PDI range of onion accessions against Purple blotch Disease (Rabi 2019-2020)

Vm{bH$m 1.33 : ~¢JZr Yã~m amoJ Ho$ {dê$Õ ß`mO àm{á`m| H$s nrS>rAmB© a|O (a~r 2019-2020) 

41-50 bmb/Red (2) 1626, 1653

g\o$X/White (11) ^r_m ew^«m, S>ãë`yEMQ>r~r - 15 - 18 - E_ - 8 - E_gr, E_Eg 100 x ̂ r_m ew^«m E’$1, S>ãë`y - 
337 Ornr, S>ãë`y - 125 Ornr,  S>ãë`y - 221 Ornr, S>ãë`y - 396 ES>r -4, S>ãë`y -441  E_-
9, S>ãë`yEMQ>rEg -11Ho$ {nH$ëg - Eggr - E_ - 7, \w$bo g\o$X (nr), E_Eg - 100 x S>ãë`y -
453 E’$1
Bhima Shubhra, WHTB -15-18-M-8-MC, MS -100 x B. Shubhra F -1, W- 337 GP, 
W - 125 GP,  W- 221 GP, W - 396 AD-4, W-441  M-9, WHTS -11K PICKELS –SC-
M-7, Phule Safed  (P), MS-100 X W-453 F1

>50 bmb/Red (1) 1619

g\o$X/White (6) E_Eg 100 X S>ãë`y -448 E’$1, S>ãë`y -045 Ornr, E_Eg-100 x \w$bo g\o$X E’$1, S>ãë`y -
408 (nr), E_Eg-100 x S>ãë`y -408 E’$1, E_Eg -100 x S>ãë`yEMQ>r -23  E’$1
MS 100 x W-448 F1, W-045 GP, MS-100 x P. Safed F-1, W-408 (P), MS-100 X W-
408 F1, MS -100 X WHT-23  A F1

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

Continued from previous page..... 

0-10 bmb/Red (38) 1 6 0 9 , 1 6 1 5 , 1 6 1 7 , 1 6 1 8 , 1 6 1 9 , 1 6 2 0 , 1 6 2 1 , 1 6 2 2 , 1 6 2 5 , 1 6 2 6 , 1 6 2 9 , 
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$aU, ̂ r_m e{º$, ̂ r_m bmBQ> ao‹S> 
1 6 0 9 , 1 6 1 5 , 1 6 1 7 , 1 6 1 8 , 1 6 1 9 , 1 6 2 0 , 1 6 2 1 , 1 6 2 2 , 1 6 2 5 , 1 6 2 6 , 1 6 2 9 , 
1630,1633,1639,1640,1644,1645,1646,1648,1649,1650,1651, 1653, 1655, 
1657, 1658, 1659, 1660, 1661, 1664, 1666, 1667, 1668, 1669, 1671, 
Bhima Kiran, Bhima Shakti, Bhima Light Red

g\o$X/White (68) ^r_m g\o$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 F1, E_Eg- 100 x ̂ r_m œoVm E’$1, E_Eg 
-100 x \w$bo g\o$X E’$1, \w$bo g\o$X, S>ãë`y-119 Ornr, S>ãë`y-127 ES>r 5, S>ãë`y-141 Ornr, 
S>ãë`y-147 E_-6, S>ãë`y-210 Ornr, S>ãë`y-215 Ornr, S>ãë`y - 217  E_-2, S>ãë`y -448 
Ornr, S>ãë`y -306 ES>r 5, S>ãë`y -340 (nr), S>ãë`y -340 E_-8, S>ãë`y -361 a~r-2019-
20, S>ãë`y -440 E_-4, S>ãë`y -444 Ornr, S>ãë`y -455 Ornr,  S>ãë`y -464 Ornr, S>ãë`y -
498 Ornr, S>ãë`yEMQ>r -23 E (nr), S>ãë`yEMQ>r -23E-1(15-17.8) ~‹S>o H§$X, S>ãë`yEMQ>r -23 
E-2(18-20) ~‹S>o H§$X, S>ãë`yEMQ>r~r-E’$1-OrQ>r-18-Eggr-E_-7 a~r-2019-20, 

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions
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ñQ>o_\$mB{b`_ A§J_mar Ho$ {bE ß`mO OrZàê$nm| H$s 
ñH«$sqZJ 

a~r _m¡g_ 2019-20 Ho$ Xm¡amZ ñQ>o_\$mB{b`_ A§J_mar amoJ 
Ho$ {bE ß`mO Ho$ Hw$b 106 OrZàê$nm| (38 bmb ß`mO Am¡a 
68 g\o$X ß`mO) H$s ñH«$sqZJ H$s JB©& bJ^J 58 OrZàê$nm| _| 
0 go 10 H$s a|O _| nrS>rAmB© _mZ H$s gyMZm {_br h¡& dht Hw$b 
46 OrZàê$nm| _| nrS>rAmB© _mZ 11 go 20 H$s a|O _| Am¡a 2 
OrZàê$nm| _| `h 21 go 30 H$s a|O _| nm`m J`m (Vm{bH$m 
1.34)& 

Vm{bH$m 1.34 : ñQ>o_\$mB{b`_  A§J_mar amoJ Ho$ {dê$Õ ß`mO àm{á`m| H$s nrS>rAmB© a|O (a~r 2019-20) 

O n i o n  g e n o t y p e  s c r e e n i n g  f o r 

Stemphylium blight

A total of 106 genotypes (38 red onion and 68 

white onion) were screened for Stemphylium 

blight disease during rabi season, 2019-2020. 

About 58 genotypes reported to have PDI in the 

range of 0-10. Total 46 genotypes reported to have 

PDI in the range of 11-20 and 2 genotypes reported 

to have PDI in the range of 21-30 (Table 1.34).

Table 1.34 : PDI range of onion accessions against Stemphylium blight Disease (Rabi 2019-20)

Continued from previous page..... 

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

S>ãë`yEMQ>r~r -3gr -OrQ>r-18-E_gr-E_-7 a~r 2019-20, S>ãë`yEMQ>rEg -11Ho$-{nH$b-
Eggr-E_-7, ^r_m ew^«m a~r -2019-20, EMQ>r-OrAma-2E-E_-7 (Eggr) (15-18)~‹S>o 
H§$X, EMQ>r-OrAma-2E-E_-7  EgOrQ>r -18, EMQ>r-OrAma-2E-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>r4, 
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’$1, S>ãë`y -441 E_-9, 
S>ãë`y -442 E_-5, S>ãë`y -477 E_-4, S>ãë`y -487 Ornr, S>ãë`y -500 Ornr, S>ãë`y -504 
E_-4, S>ãë`y -507 Ornr, S>ãë`y -523 Ornr, S>ãë`y -534 Ornr, S>ãë`y -543 E_-1, S>ãë`y -
567 Ornr, S>ãë`yEMQ>r-23E-3 ~‹S>o H§$X 
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, 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), Indam 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

nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

0-10 bmb/Red (27) 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$aU, ̂ r_m e{º$, ̂ r_m bmBQ> ao‹S> 
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nrS>rAmB© a|O 
PDI Range 

H§$X H$m a§J 
Bulb Colour

àm{á`m§    
Accessions

1609, 1617, 1618, 1619, 1620, 1622, 1625, 1626, 1629, 1630, 1633, 1639, 1640, 
1646, 1648, 1649, 1653, 1655, 1657, 1661, 1664, 1666, 1668, 1669, Bhima 
Kiran, Bhima Shakti, Bhima Light Red

g\o$X /White(31) ^r_m g\o$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$X, S>ãë`y-119 Ornr, S>ãë`y-127 ES>r 5, S>ãë`y-141 
Ornr, S>ãë`y-147 E_-6, S>ãë`y-210 Ornr, S>ãë`y-215 Ornr, S>ãë`y-217 E_-2, S>ãë`y-
448 Ornr, S>ãë`y-306 ES>r 5, S>ãë`y-340 (nr), S>ãë`y-340 E_-8, S>ãë`y-361 a~r-
2019-20, S>ãë`y-440 E_-4, S>ãë`y-444 Ornr, S>ãë`y-455 Ornr, S>ãë`y-464 Ornr, 
S>ãë`y-498 Ornr, S>ãë`yEMQ>r-23 E (nr), S>ãë`yEMQ>r -23E -1(15-17.8) ~‹S>o H§$X, 
S>ãë`yEMQ>r - 23 E -2(18-20) ~‹S>o H§$X, S>ãë`yEMQ>r~r-1E-OrQ>r -18-Eggr -E_-7 a~r 
2019-20, S>ãë`yEMQ>r~r -3gr -OrQ>r -18-E_gr -E_ -7 a~r -2019-20, S>ãë`yEMQ>rEg 
-11Ho$ -{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

11-20 bmb/Red (11) 1615, 1621, 1644, 1645, 1650, 1651, 1658, 1659, 1660, 1667, 1671

g\o$X /White (35) ^r_m ew^«m a~r-2019-20, EMQ>r-OrAma -2E-E_-7(Eggr) (15-18) ~‹S>o H§$X, EMQ>r - 

OrAma-2 E-E_-7 EgQ>rOr-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 
Bhima Shubhra Rb-2019-20, 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), 
Indam 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

21-30 bmb/Red eyÝ`/Nil 

g\o$X/White (2) S>ãë`y -125 Ornr, S>ãë`y -143 
W-125 GP, W-143 GP

Continued from previous page..... 
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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 : ^moÁ` à`moOZ Ho$ {bE CÞV ß`mO {H$ñ_m| H$m 
àOZZ 

bmb ß`mO àJV àOZZ d§eH«$_m| H$m _yë`m§H$Z

VwbZr` {H$ñ_m| Ho$ gmW nN>oVr Iar\$ (30 d§eH«$_), a~r (28 
d§eH«$_) VWm Iar\$ (24 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, ^r_m e{º$ (40.86 Q>Z/ho.) Ho$ _wH$m~bo _| 
S>rAmoOrAma 1606 (52.07 Q>Z/ho.) Am¡a S>rAmoOrAma 
1614 (45.23 Q>Z/ho.) ~ohVa nmE JE Am¡a BZ_| 93 à{VeV 
go A{YH$ H$s {dnUZ `mo½` CnO VWm 2 à{VeV go ^r H$_ 
Omo‹S> dmbo H§$X nmE JE (Vm{bH$m 2.1)& ^ÊS>maU Ho$ Mma _mh 
CnamÝV Ý`yZV_ ^ÊS>maU j{V S>rAmoOrAma 1607 (22.45 
à{VeV) _| Ed§ VXþnamÝV S>rAmoOrAma 1612 (24.23 
à{VeV),S>rAmoOrAma 1614 (25.49 à{VeV), S>rAmoOrAma 
1606 (27.80 à{VeV) VWm S>rAmoOrAma 1414 (30.38 
à{VeV) _| XO© H$s JB© O~{H$ BgHo$ _wH$m~bo _| gd©loð> VwbZr` 
{H$ñ_ ̂ r_m e{º$ _| 48.56 à{VeV ̂ ÊS>maU j{V nmB© JB©&  

Vm{bH$m 2.1 : nN>oVr Iar\$ 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_

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 (28 lines) and kharif (24 

lines) along with checks. During late kharif, DOGR-

1606 (52.07 t/ha) and DOGR-1614 (45.23 t/ha) 

were found superior over best check Bhima Shakti 

(40.86 t/ha) with dark red, globe and big sized 

bulbs (82-89 g), >93% marketable yield and <2% 

double bulbs (Table 2.1). Minimum storage loss 

after four months of storage was recorded in 

DOGR-1607 (22.45%) followed by DOGR-1612 

(24.23%), DOGR-1614 (25.49%), DOGR-1606 

(27.80%) and DOGR-1414 (30.38%) whereas, 

48.56% storage loss was observed in the best 

check Bhima Shakti.

Table 2.1: Seven best performing advance breeding lines during late kharif 2018-19

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

S>rAmoOrAma 1606
DOGR-1606

52.07 96.95 89.15 0.19 1.42 11.63 127.00 1.17

S>rAmoOrAma 1614 
DOGR-1614

45.23 93.29 82.54 1.19 3.06 11.83 126.33 1.09

S>rAmoOrAma 1047 gob. 
DOGR-1047-Sel

41.74 90.78 79.44 2.46 5.06 11.75 129.00 1.08

S>rAmoOrAma 1605 

DOGR-1605

41.03 88.17 86.92 1.81 8.24 11.75 125.67 1.12

S>rAmoOrAma 1172 
DOGR-1172-DR

39.84 87.43 84.67 1.22 8.39 11.77 126.33 1.09

S>rAmoOrAma 1608
DOGR-1608

38.89 94.08 74.11 0.43 0.81 11.83 125.67 1.15

Continued on next page..... 
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S>rAmoOrAma 1414
DOGR-1414

37.78 88.84 73.98 0.87 8.49 11.85 128.33 1.16

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

40.86 88.89 82.23 2.25 7.22 11.57 131.00 1.14

^r_m gwna (VwbZr`) 

Bhima Super (C)

32.38 83.67 68.82 0.98 13.07 11.53 131.00 1.15

grdr/CV (%) 5.45 11.32 11.90 13.12 15.89 1.89 1.21 -

EbEgS>r/LSD (P=0.05) 3.61 5.42 8.85 3.89 6.22 0.36 2.52 -

Continued from previous page..... 

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH- 

Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

àXe©Z nmH©$ _| nN>oVr Iar\$ Ho$ Xm¡amZ Hw$b 28 {H$ñ_m| Am¡a 
g§H$am| H$m _yë`m§H$Z {H$`m J`m& g~go A{YH$ {dnUZ `mo½` 
CnO H$mo d§eH«$_ S>rAmoOrAma 1168 (48.99 Q>Z/ho.) _| Ed§ 
VXþnamÝV H«$_e: S>rAmoOrAma hmB{~«S> 1 (36.22 Q>Z/ho.), 
^r_m amO (36.11 Q>Z/ho.), \w$bo g_W© (35.39 Q>Z/ho.) 
VWm AmaOrnr 1 (35.24 Q>Z/ho.) _| XO© {H$`m J`m {OZ_| H§$X 
H$m Am¡gV ̂ ma 81 go 91 J«m_ Ho$ ~rM Wm& d§eH«$_ S>rAmoOrAma 
1168 _| Ohm§ 0.96 à{VeV Omo‹S> dmbo H§$X Am¡a 3.01 à{VeV 
Vmoa dmbo H§$X nmE JE dht ^r_m e{º$ {H$ñ_ _| 3.29 à{VeV 
Omo‹S> dmbo H§$X Am¡a 15.01 à{VeV Vmoa dmbo H§$X nmE JE 
(Vm{bH$m 2.2)& ^ÊS>maU Ho$ Mma _mh ~mX Ý`yZV_ ^ÊS>maU 
j{V H$mo ̂ r_m e{º$ (15.01 à{VeV) _| Ed§ VXþnamÝV H«$_e: 
S>rAmoOrAma hmB{~«S> 1 (16.10 à{VeV), ^r_m {H$aU 
(16.57 à{VeV), S>rAmoOrAma 1168 (17.77 à{VeV) 
VWm ̂ r_m bmBQ> ao‹S> (20.95 à{VeV) _| XO© {H$`m J`m&  

Twenty eight varieties and hybrids were evaluated 

during late kharif in Demo Park for comparative 

evaluation. Highest marketable yield was 

recorded in the line DOGR-1168 (48.99 t/ha) 

followed by DOGR Hy-1 (36.22 t/ha), Bhima Raj 

(36.11 t/ha), Phule Samarth (35.39 t/ha) and RGP-

1 (35.24 t/ha) with 81-91 g average bulb weight. 

Line DOGR-1168 recorded 0.96% doubles and 

3.01% bolters whereas, check variety Bhima 

Shakti recorded 3.29% doubles and 15.01% 

bolters (Table 2.2). Minimum storage loss after 

four months of storage was recorded in Bhima 

Shakti (15.01%) followed by DOGR Hy-1 

(16.10%), Bhima Kiran (16.57%), DOGR-1168 

(17.77%) and Bhima Light Red (20.95%).

Vm{bH$m 2.2 : nN>oVr Iar\$ 2018-19 Ho$ Xm¡amZ àXe©Z nmH©$ _| gd©loð> àXe©Z H$aZo dmbr Xg {H$ñ_|/g§H$a
Table 2.2:  Ten best performing varieties/ hybrids in Demo Park during late kharif 2018-19

à{d{ï> Entries `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 (%)

Ajr` : 
Y«wdr`
E:P

H§$X H$m a§J
Bulb Colour

S>rAmoOrAma 1168 

DOGR-1168

48.99 93.13 87.58 0.96 3.01 11.75 1.13 _Ü`_ bmb 
Medium Red

S>rAmoOrAma hmB{~«S> 1 
DOGR Hy-1

36.22 84.71 81.02 0.63 11.15 11.99 1.12 hëH$m bmb 
Light Red

Continued on next page..... 
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MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, E:P-
Ratio of Equatorial & Polar diameter

^r_m amO 
Bhima Raj

36.11 74.93 81.15 1.74 19.53 11.63 1.15 Jham bmb
Dark Red

\w$bo g_W© 
Phule Samarth

35.39 65.02 90.97 10.23 20.66 11.19 1.18 Jham bmb
Dark Red

AmaOrnr 1 
RGP-1

35.24 71.65 83.97 1.26 25.96 11.41 1.10 _Ü`_ bmb 
Medium Red

^r_m e{º$ 
Bhima Shakti

34.99 78.10 93.19 3.29 15.01 11.15 1.12 _Ü`_ bmb 
Medium Red

S>ãë`y 344 
W-344

34.02 82.48 75.24 1.63 12.76 11.79 1.17 g\o$X 
White

S>rAmoOrAma hmB{~«S> 7 
DOGR Hy-7

33.97 70.40 80.27 3.59 23.20 11.85 1.17 Jham bmb
Dark Red

^r_m ao‹S> 
Bhima Red

32.53 77.26 73.89 0.05 13.20 11.27 1.14 _Ü`_ bmb 
Medium Red

^r_m gwna 
Bhima Super

31.74 68.15 83.33 1.28 26.53 11.37 1.18 _Ü`_ bmb 
Medium Red

grdr/CV (%) 10.92 9.61 7.93 11.11 10.50 1.93 - -

EbEgS>r 
LSD (P=0.05)

4.91 10.11 10.32 9.64 4.78 0.37 - -

à{d{ï> Entries `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 (%)

Ajr` : 
Y«wdr`
E:P

H§$X H$m a§J
Bulb Colour

Continued from previous page..... 

a~r _m¡g_ Ho$ Xm¡amZ, VwbZr` {H$ñ_ ^r_m e{º$ (24.35 
Q>Z/ho.) H$s VwbZm _| S>rAmoOrAma 1043-S>rAma (35.48 
Q>Z/ho.), S>rAmoOrAma 1604 (33.20 Q>Z/ho.) VWm 
S>rAmoOrAma 1172-S>rAma (30.26 Q>Z/ho.) H$ht ~ohVa nmB© 
JBª Am¡a gmW hr BZ_| Jhao bmb, JmobmH$ma Am¡a _Ü`_ AmH$ma 
dmbo H§$X (70 go 76 J«m_) VWm 80 à{VeV go A{YH$ {dnUZ 
`mo½` CnO nmB© JB©& d§eH«$_ S>rAmoOrAma 1604 Omo‹S> Ed§ Vmoa 
dmbo H§$Xm| go _wº$ Wr O~{H$ S>rAmoOrAma-1043-S>rAma Am¡a 
S>rAmoOrAma 1604 (115 {XZ) _| n[an¹$Vm _| g~go H$_ 
g_` bJm (Vm{bH$m 2.3)& ̂ ÊS>maU Ho$ Mma _mh CnamÝV g~go 
H$_ ^ÊS>maU j{V ^r_m {H$aU (32.45 à{VeV) _| Ed§ 
VXþnamÝV S>rAmoOrAma 1612 (40.47 à{VeV) Ed§ 
S>rAmoOrAma 1414 (42.97 à{VeV) _| XO© H$s JB©& 

During rabi, DOGR-1043-DR (35.48 t/ha), DOGR-

1604 (33.20 t/ha) and DOGR-1172-DR (30.26 

t/ha) were found superior over the best check 

Bhima Shakti (24.35 t/ha) with dark red, globe 

and medium sized bulbs (70-76 g), >80% 

marketable yield. Line DOGR-1604 was free from 

doubles and bolters whereas, minimum days to 

harvesting were recorded in DOGR-1043-DR and 

DOGR-1604 (115 days) (Table 2.3). Minimum 

storage loss after four months of storage was 

recorded in Bhima Kiran (32.45%) followed by 

D O G R - 1 6 1 2  ( 4 0 . 4 7 % )  a n d  D O G R - 1 4 1 4 

(42.97%).
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Vm{bH$m 2.3 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_ 
Table 2.3: Seven best performing advance breeding lines during rabi 2018-19

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio 
of Equatorial & Polar diameter

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

H§$X H$m 
a§J 

Bulb 

Colour

S>rAmoOrAma 1043
DOGR-1043-DR

35.48 80.45 76.43 12.31 0.00 115.00 1.22 Jham bmb 
Dark Red

S>rAmoOrAma 1604 
DOGR-1604

33.20 92.57 72.25 0.00 0.00 115.00 1.22 hëH$m bmb
Light Red

S>rAmoOrAma 
1172 S>rAma 
DOGR-1172-DR

30.26 90.67 70.64 2.69 1.43 122.00 1.20 Jham bmb 
Dark Red

S>rAmoOrAma 1614 
DOGR-1614

26.79 92.15 66.38 1.34 0.00 118.33 1.15 hëH$m bmb
Light Red

S>rAmoOrAma 1613 
DOGR-1613

26.76 91.41 70.00 2.29 1.26 119.67 1.19 _Ü`_ bmb
Medium Red

S>rAmoOrAma 
1611DOGR-1611

24.39 90.29 70.13 4.49 1.62 120.67 1.15 _Ü`_ bmb
Medium Red

S>rAmoOrAma 
1044 - gob 

DOGR-1044-Sel

24.69 90.74 64.04 2.16 3.12 119.00 1.14 _Ü`_ bmb
Medium Red

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

24.35 91.14 65.35 2.96 1.01 120.67 1.16 _Ü`_ bmb
Medium Red

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

22.55 89.67 65.05 2.31 1.11 119.33 1.12 _Ü`_ bmb
Medium Red

grdr/CV (%) 8.27 9.78 11.78 12.56 13.39 2.36 - -

EbEgS>r
LSD (P=0.05)

3.95 8.57 5.46 3.38 3.87 4.56 - -

Iar\$ Ho$ Xm¡amZ, gd©loð> VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> 
(15.82 Q>Z/ho.) Ho$ _wH$m~bo _| S>rAmoOrAma 1610 (22.12 
Q>Z/ho.), S>rAmoOrAma 1014-OrS>rAma (19.47 Q>Z/ho.) 
VWm S>rAmoOrAma 1044 - gob (19.35 Q>Z/ho.) H$ht ~ohVa 
nmE JE Am¡a gmW hr BZ_| Jhao bmb VWm JmobmH$ma H§$X Ed§ 77 
à{VeV go A{YH$ {dnUZ `mo½` CnO nmB© JB©& Ho$db 
S>rAmoOrAma 1610 (1.45 à{VeV) H$mo N>mo‹S>H$a AÝ` g^r 
d§eH«$_m| _| 1 à{VeV go ^r H$_ Omo‹S> dmbo H§$X Wo Am¡a `o Vmoa 
dmbo H§$Xm| go _wº$ Wo (Vm{bH$m 2.4)& n[an¹$Vm _| g~go H$_ 
g_` ({XZ) AmaOrnr 1 (90 {XZ) _| bJm O~{H$ BgHo$ 
CnamÝV S>rAmoOrAma 1014-OrS>rAma (91 {XZ) VWm 
S>rAmoOrAma 1612 (92 {XZ) _| nm`m J`m&  

During kharif, DOGR-1610 (22.12 t/ha), DOGR-

1014-GDR (19.47 t/ha) and DOGR-1044-Sel 

(19.35 t/ha) were found superior over the best 

check Bhima Dark Red (15.82 t/ha) with dark red, 

globe bulbs and >77% marketable yield. All the 

lines were free from bolters and recorded less 

than 1% doubles except DOGR-1610 (1.45%) 

(Table 2.4). Minimum days to harvesting was 

recorded in RGP-1 (90 days) followed by DOGR-

1014-GDR (91 days) and DOGR-1612 (92 days). 
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Vm{bH$m 2.4 : Iar\$ 2019 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_ 
Table 2.4: Seven best performing advance breeding lines during kharif 2019

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH- 
Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

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

S>rAmoOrAma 1610
DOGR-1610

22.12 77.99 57.28 1.45 0.00 12.16 94.33 1.10

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

19.47 77.15 57.23 0.27 0.00 12.20 91.00 1.11

S>rAmoOrAma 1044 - gob 

DOGR-1044-Sel

19.35 83.02 58.73 0.26 0.00 12.41 96.00 1.10

S>rAmoOrAma 1609 

DOGR-1609

18.44 76.27 59.64 0.79 0.00 12.16 93.67 1.11

S>rAmoOrAma 1612
DOGR-1612

17.83 73.43 58.79 0.00 0.00 12.28 92.00 1.10

AmaOrnr 5 
RGP-5

17.35 77.68 54.44 0.67 0.00 12.29 93.67 1.11

AmaOrnr 1 
RGP-1

15.23 77.58 56.66 0.32 0.00 11.92 90.33 1.09

^r_m S>mH©$ aoS> (VwbZr`)
Bhima Dark Red (C)

15.82 75.64 55.36 0.84 0.00 11.97 99.00 1.09

ES>rAma (VwbZr`) 
ADR (C)

13.87 62.32 58.83 0.00 0.00 12.05 96.33 1.08

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

11.97 69.95 53.27 0.00 0.00 12.37 98.00 1.10

grdr/CV (%) 10.05 4.61 8.13 24.81 19.95 1.98 2.62 -

EbEgS>r/LSD (P=0.05) 3.23 6.52 7.11 1.12 0.15 0.39 4.02 -

Evaluation of red onion initial breeding 

lines 

Fifty-one breeding lines were evaluated during 

late kharif, 48 lines during rabi and 45 lines during 

kharif along with checks. During late kharif, R-Rb-

M-III (44.66 t/ha), DOGR-670-Sel (44.19 t/ha), R-

LK-M-III (42.66 t/ha), DOGR-1603 (40.79 t/ha) 

and LK-07-C2/DR-1 (40.16 t/ha) were found 

bmb ß`mO Ho$ àma§{^H$ àOZZ d§eH«$_m| H$m _yë`m§H$Z 

nN>Vo r Iar\$ H$o  Xma¡ mZ H$w b 41, a~r H$o  Xma¡ mZ 48 VWm Iar\$ 
H$o  Xma¡ mZ 45  àOZZ de§ H$« _m| H$m _ëy `mH§ $Z Vbw Zr` {H$ñ_m| H$o  
gmW {H$`m J`m& Ama-Ama~r-E_-3 (44.66 Q>Z/h.o ), 
S>rAmOo rAma 670-gbo  (44.19 Q>Z/h.o ), Ama-EbH$o -E_-
3 (42.66 Q>Z/h.o ), S>rAmOo rAma 1603 (40.79 Q>Z/h.o ) 
VWm EbH$o -07-gr 2/S>rAma-1 (40.16 Q>Z/h.o ) _| 
Vbw Zr` {H$ñ_ ^r_m gnw a (28.90 Q>Z/h.o ) H$o  _Hw $m~bo _| 
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Table 2.5: Seven best performing initial breeding lines during late kharif 2018-19

Vm{bH$m 2.5 : nN>oVr Iar\$ 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àma§{^H$ àOZZ d§eH«$_ 

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH- 

Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

~ho Va àXeZ©  nm`m J`m Ama¡  gmW hr BZ_| Jhao bmb, Jmbo mH$ma 
Ama¡  ~S‹ >o AmH$ma dmbo H$§ X (77 go 85 Jm« _) Ama¡  79 à{VeV go 
A{YH$ H$s {dnUZ ̀ m½o ` CnO nmB© JB© (Vm{bH$m 2.5)& ̂ ÊS>maU 
H$o  Mma _mh ~mX Ý`Zy V_ ^ÊS>maU j{V H$mo EbH$o -07-gr 
2/EbAma-2 (46.96 %) _| Ed§ VXnþ amÝV EbH$o -07-gr 
2/EbAma-4 (49.79 %), EbH$o -07-gr 2/EbAma 1 
(51.30 %), EbH$o -07-gr 2/S>rAma 1 (53.83 %) VWm 
EbH$o -07-gr 2/S>rAma 4 (58.47 %) _| nmB© JB&©  

superior over the best check Bhima Super (28.90 

t/ha) with dark red, globe and big sized bulbs (77-

85 g), >79% marketable yield (Table 2.5). 

Minimum storage loss after four months of storage 

was recorded in LK-07-C2/LR-2 (46.96%) 

followed by LK-07-C2/LR-4 (49.79%), LK-07-

C2/LR-1 (51.30%), LK-07-C2/DR-1 (53.83%) and 

LK-07-C2/DR-4 (58.47%).

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

Ama-Ama~r-E_-3 
R-Rb-M-III 

44.66 91.67 83.37 1.03 5.28 11.96 128.33 1.03

S>rAmoOrAma-670-gob 
DOGR-670-Sel 

44.19 92.91 85.49 2.51 1.41 11.80 129.00 1.04

Ama-EbHo$-E_-3 
R-LK-M-III

42.66 89.20 81.30 0.79 6.59 11.77 130.33 1.03

S>rAmoOrAma 1603
DOGR-1603

40.79 79.14 82.36 13.16 7.70 11.54 130.00 1.06

EbHo$-07-gr 2/S>rAma 1 
LK-07-C2/DR-1

40.16 90.39 77.50 0.00 6.36 11.99 129.00 1.02

EbHo$-07-gr 2/EbAma 4 
LK-07-C2/LR-4

38.60 87.32 79.60 3.80 2.34 11.99 128.33 1.04

AmaOrnr-1-EbHo$-gob 
RGP-1-LK-Sel 

38.59 86.62 70.99 1.37 10.55 11.96 127.67 1.03

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

28.90 85.01 63.11 0.67 9.80 12.19 131.00 1.03

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

27.56 85.74 62.02 0.21 8.01 12.00 131.00 1.03

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

26.63 82.59 63.04 0.60 10.08 11.88 130.33 1.04

AH$m© {ZHo$VZ (VwbZr`) 
Arka Niketan (C)

24.75 61.23 63.37 4.33 32.41 11.73 131.00 1.03

grdr/CV (%) 8.44 6.78 11.15 14.61 25.17 2.29 1.06 -

EbEgS>r/LSD (P=0.05) 5.29 8.78 12.51 3.15 8.25 0.44 2.23 -
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a~r Ho$ Xm¡amZ, VwbZr` {H$ñ_ ̂ r_m S>mH©$ ao‹S> (13.16 Q>Z/ho.) 
Ho$ _wH$m~bo _| S>rAmoOrAma-AmaB©gr-gob (22.85 Q>Z/ho.), 
EbHo$ - 07-gr 2/EbAma 4 (20.03 Q>Z/ho.), Ama-
EbHo$-E_-1 (18.40 Q>Z/ho.), gr 6-Ho$E_-1 (18.31 
Q>Z/ho.) VWm S>rAmoOrAma-1023-OrEbAma (17.15 
Q>Z/ho.) H$ht ~ohVa nmE JE Am¡a BZ_| Jhao bmb, JmobmH$ma 
Am¡a _Ü`_ AmH$ma Ho$ H§$X (56 go 75 J«m.) VWm 80 % go ̂ r 
A{YH$ {dnUZ `mo½` CnO nmB© JB©& S>rAmoOrAma-AmaB©gr-
gob, EbHo$-07-gr 2/EbAma 4 VWm S>rAmoOrAma-
1203-OrEbAma Vmoa dmbo H§$Xm| go _wº$ nmE JE & ̂ ÊS>maU Ho$ 
Mma _mh CnamÝV g~go H$_ ̂ ÊS>maU j{V H$mo EbHo$-07-gr 
2/EbAma-4 (47.80 %) _| Ed§ VXþnamÝV ^r_m bmBQ> ao‹S> 
(54.83 %), Ama-Ama~r-E_-3 (56.90 %), 
S>rAmoOrAma-AmaB©gr-gob (57.62 à{VeV) VWm ^r_m 
{H$aU (57.64 %) _| XO© {H$`m J`m& 

Vm{bH$m 2.6 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àma§{^H$ àOZZ d§eH«$_ 

During rabi, DOGR-REC-Sel (22.85 t/ha), LK-07-

C2/LR-4 (20.03 t/ha), R-LK-M-I (18.40 t/ha), C6-

KM-1 (18.31 t/ha) and DOGR-1203-GLR (17.15 

t/ha) were found superior over best check Bhima 

Light Red (13.16 t/ha) with dark red, globe and 

medium sized bulbs (56-75 g) and >80% 

marketable yield. Line DOGR-REC-Sel, LK-07-

C2/LR-4 and DOGR-1203-GLR were bolter free 

(Table 2.6). 

Minimum storage loss after four months of storage 

was recorded in LK-07-C2/LR-4 (47.80%) 

followed by Bhima light Red (54.83%), R-Rb-M-III 

(56.90%), DOGR-REC-Sel (57.62%) and Bhima 

Kiran (57.64%).

Table 2.6: Seven best performing initial breeding lines during rabi 2018-19

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

S>rAmoOrAma-AmaB©gr-gob
DOGR-REC-Sel

22.85 80.95 74.56 12.37 0.00 120.00 1.04

EbHo$-07-gr 2/EbAma 4
LK-07-C2/LR-4

20.03 83.22 75.98 13.25 0.00 119.33 1.04

Ama-EbHo$-E_-1 
R-LK-M-I

18.40 86.95 57.90 1.55 4.72 119.00 1.03

gr 6-Ho$E_-1 
C6-KM-1

18.31 89.72 57.64 2.89 3.88 118.67 1.04

S>rAmoOrAma -1203 - OrEbAma 
DOGR-1203-GLR 

17.15 88.80 56.75 2.27 0.00 98.00 1.04

ao‹S> OrZnyb 6 
Red Genepool-6  

16.81 83.51 62.87 4.70 9.24 121.00 1.03

EbHo$-07-gr 2/EbAma 3
LK-07-C2/LR-3 

16.70 77.84 60.57 6.90 0.00 121.00 1.04

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

13.16 84.58 62.99 9.45 1.25 122.00 1.03

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

12.84 76.26 61.95 8.09 3.24 121.33 1.04

Continued on next page..... 
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During kharif, Red Genepool-5 (29.23 t/ha) and R-

Rb-M-II (28.45 t/ha) were found superior over the 

best check Bhima Dark Red (24.59 t/ha) with dark 

red, globe and medium sized bulbs (61-67 g) and 

>77% marketable yield. Line Red Genepool-7 was 

free from doubles whereas all the lines were free 

from bolters except R-LK-M-II (1.13%) (Table 2.7). 

Minimum days to harvesting were recorded in R-

LK-M-II and Red Genepool-3 (95.67 days). 

Table 2.7: Seven best performing breeding lines during kharif 2019

Iar\$ Ho$ Xm¡amZ, gd©loð> VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> 
(24.59 Q>Z/ho.) Ho$ _wH$m~bo _| aoS> OrZnyb 5 (29.23 
Q>Z/ho.) VWm Ama-Ama~r-E_-3 (28.45 Q>Z/ho.) ~ohVa 
nmE JE Am¡a BZ_| Jhao bmb, JmobmH$ma Am¡a _Ü`_ AmH$ma dmbo 
H§$X (61 go 67 J«m_) VWm 77 à{VeV go ̂ r A{YH$ {dnUZ 
`mo½` CnO nmB© JB©& d§eH«$_ aoS> OrZnyb 7 Ohm§ Omo‹S> dmbo H§$Xm| 
go _wº$ Wm dht g^r d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ Wo& d§eH«$_ 
Ama-EbHo$-E_-2 VWm aoS> OrZnyb-3 _| n[an¹$Vm Ho$ {bE 
g~go H$_ g_` (95.67 {XZ) bJm& 

Vm{bH$m 2.7 : Iar\$ 2019 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àOZZ d§eH«$_ 

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

10.54 89.50 60.40 1.42 0.00 120.33 1.03

grdr/CV (%) 8.04 4.59 9.25 16.92 16.76 2.04 -

EbEgS>r/LSD (P=0.05) 3.44 8.76 7.40 13.15 10.05 3.92 -

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 from previous page..... 

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH- 

Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

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

aoS> OrZnyb 5 
Red Genepool-5

29.23 77.99 67.73 5.40 0.00 11.88 97.00 1.05

Ama-Ama~r-E_-2 
R-Rb-M-II

28.45 81.49 61.33 6.43 0.00 11.96 97.00 1.04

Ama-EbHo$-E_-2 
R-LK-M-II

26.88 78.36 61.18 9.65 1.13 11.99 95.67 1.04

aoS> OrZnyb 3 
Red Genepool-3

26.05 78.39 59.66 6.04 0.00 11.92 95.67 1.04

aoS> OrZnyb 7 
Red Genepool-7

25.47 68.50 63.67 0.00 0.00 11.80 97.00 1.05

Continued on next page..... 

Ama-EbHo$-E_-1 
R-LK-M-I

25.35 82.24 65.89 4.65 0.00 11.79 97.67 1.04
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Ama-Ho$EM-E_-2 
R-KH-M-II

23.65 76.62 58.76 5.17 0.00 11.84 98.33 1.05

~rS>rAma (VwbZr`)
BDR (C)

24.59 82.38 64.38 0.93 0.00 11.44 104.00 1.07

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

21.65 76.37 63.05 5.41 0.56 11.60 101.00 1.03

AH$m© H$ë`mU 
(VwbZr`) 
Arka Kalyan (C)

16.42 57.62 56.45 18.38 0.00 11.97 101.00 1.04

grdr/CV (%) 10.18 4.62 9.76 14.84 18.38 1.67 1.71 -

EbEgS>r
LSD (P=0.05)

3.55 6.94 9.01 6.55 1.46 0.32 2.69 -

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© 
(à{VeV) 
TSS (%)

n[an¹$Vm 
_| bJZo 

dmbm g_` 
({XZ)
DTH

Ajr` : 
Y«wdr`
E:P

MY- Marketable Yield, MB- Marketable Bulbs, TSS- Total Soluble Solids, DTH- Days to Harvest, E:P-Ratio of 

Equatorial & Polar diameter

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm narjUm| _| S>rAmoOrAma 1627, S>rAmoOrAma 
1639 Ed§ S>rAmoOrAma-1203-S>rAma em{_b

S>rAmoOrAma 1627 ß`mO de§ H$« _ Iar\$ H$o  {bE Cn`ºw $, H$§ X 
Jmbo mH$ma, _Ü`_ bmb aJ§  VWm OmS‹o > Ama¡  Vmao  dmbo H$§ Xm| go _ºw $ 
hmVo o h&¡  nVbr Jr« dm H$o  gmW BgH$m Amg¡ V H$§ X ^ma 67.4 Jm« _ 
nm`m OmVm h&¡  Xmo df© H$o  AmH§ $S‹ >m| H$o  AmYma na, Bg de§ H$« _ _| 
34.62 Q>Z/h.o  H$s {dnUZ ̀ m½o ` CnO CËnÞ hBþ © Omo {H$ gdl© ðo > 
Vbw Zr` {H$ñ_ ̂ r_m gnw a (27.45 Q>Z/h.o ) H$s Vbw Zm _| H$ht 
Á`mXm h&¡  ̀ h de§ H$« _ AJVo r n[an¹$Vm dmbm h¡ Ama¡  BgH$s CnO 
H$mo nmY¡  amno U H$o  95 {XZm| H$o  ̂ rVa hr hm{gb {H$`m Om gH$Vm h¡ 
({MÌ 2.1)& 

S>rAmoOrAma 1639  a~r _m¡g_ Ho$ {bE Cn`wº$ ß`mO d§eH«$_ h¡ 
Am¡a BgHo$ H§$X gnmQ> JmobmH$ma AmH¥${V Ho$ gmW _Ü`_ bmb a§J 
Ho$ hmoVo h¢& Bg_| EH$g_mZ H§$X CËnÞ hmoVo h¢ Am¡a gmW hr `h 
d§eH«$_ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ h¡& Xmo df© Ho$ Am§H$‹S>m| Ho$ 
AZwgma, Bg d§eH«$_ _| 36.81 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO 
hm{gb H$s JB© Omo {H$ gd©loð> VwbZr` {H$ñ_ ^r_m {H$aU 
(26.83 Q>Z/ho.) Ho$ _wH$m~bo _| 37.19 à{VeV A{YH$ h¡& 
BgHo$ H§$X H$m Am¡gV ̂ ma nVbr J«rdm Ho$ gmW 62.8 J«m_ hmoVm 
h¡& BgHo$ H§$Xm| H$s IwXmB© nm¡Y amonU Ho$ 111 {XZm| ~mX H$s Om 
gH$Vr h¡ Am¡a ̀ h ̂ ÊS>maU Ho$ {bE ̂ r AÀN>m h¡ ({MÌ 2.1)&

DOGR-1627, DOGR-1639 and DOGR-1203-

DR introduced in AINRPOG trial

DOGR-1627 is an onion line suitable for kharif 

season and its bulbs are medium red with globe 

shape and almost free from double bulbs and 

bolters. The average bulb weight is 67.4 g with thin 

neck. On the basis of two-year data, this line 

produced 34.62 t/ha marketable yield 27.05% 

which is higher than best check Bhima Super 

(27.25 t/ha). This line is early in maturity and can 

be harvested within 95 days after transplanting 

(Fig 2.1).

DOGR-1639 is an onion line suitable for rabi 

season and its bulbs are medium red with �lat-

globe shape. It produced uniform bulbs and free 

from doubles and bolters. On the basis of two-year 

data, this line produced 36.81 t/ha marketable 

yield 37.19% which is higher than best check 

Bhima Kiran (26.83 t/ha). The average bulb 

weight is 62.8 g with thin neck. Its bulbs can be 

harvested in 111 days after transplant and good in 

storage (Fig 2.1).
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DOGR-1203-DR is a very dark red onion elite line 

registered as genetic stock for very early maturity 

and uniform neck-fall is introduced under 

AINRPOG trial. It is the �irst common onion 

genotype of very early maturity (90 days after 

transplanting) having complete and uniform neck-

fall during rabi. Its average yield is 20-22 t/ha and 

total soluble solids is 11-12%. Storability of bulbs 

is very good. It can be stored up to 5-6 months (Fig 

2.1). However, no crop establishment is observed 

during kharif due to early sets formation in the 

nursery. This genotype can be useful  to  

incorporate earliness into improved common 

onion varieties.

S>rAmoOrAma-1203-S>rAma AË`§V Jhao bmb a§J dmbm loð> 
ß`mO d§eH«$_ h¡ {Ogo ApIb ^maVr` ß`mO Ed§ bhgwZ  �
AZwg§YmZ ZoQ>dH©$ n[a`moOZm narjU Ho$ VhV em{_b {H$`m J`m 
h¡ Am¡a ̀ h AË`§V AJoVr n[an¹$Vm VWm EH$g_mZ J«rdm nVZ Ho$ 
{bE AmZwd§{eH$ ñQ>m°H$ Ho$ ê$n _| n§OrH¥$V h¡& `h A{V AJoVr 
n[an¹$Vm (nm¡Y amonU Ho$ ~mX 90 {XZ) dmbm Eogm nhbm 
àM{bV ß`mO OrZàê$n h¡ {Og_| a~r _m¡g_ Ho$ Xm¡amZ nyar Vah 
go EH$g_mZ J«rdm nVZ nm`m OmVm h¡& Am¡gV CnO 20 go 22 
Q>Z/hoŠQ>o`a Am¡a Q>rEgEg 11 go 12 à{VeV h¡& H§$Xm| H$s 
^ÊS>maU j_Vm ~hþV AÀN>r h¡& H§$Xm| H$mo 5-6 _mh VH$ 
^ÊS>m[aV {H$`m Om gH$Vm h¡ ({MÌ 2.1)& hmbm§{H$, Zg©ar _| 
AJoVr ñWmnZm JR>Z Ho$ H$maU Iar\$ Ho$ Xm¡amZ H$moB© \$gb 
O_md Zht nm`m J`m& ̀ h OrZàê$n CÞV àM{bV ß`mO {H$ñ_m| 
_| AJoVrnZ em{_b H$aZo _| Cn`moJr hmo gH$Vm h¡&   

Fig. 2.1: Bulbs of onion lines DOGR-1627, DOGR-1639 and DOGR-1203-DR 

{MÌ 2.1 : ß`mO d§eH«$_ S>rAmoOrAma 1627, S>rAmoOrAma 1639 VWm S>rAmoOrAma 1203-S>rAma Ho$ H§$X

ß`mO goQ> CËnmXZ H$m g§^mì`Vm AÜ``Z Am¡a goQ> Ho$ 
_mÜ`_ go AJoVr Iar\$ \$gb V¡`ma H$aZm 

Iar\$ 2019 Ho$ Xm¡amZ, goQ>m| H$mo CËnÞ H$aZo Ho$ {bE EH$ 
à`moJ {H$`m J`m Am¡a nm¡X \$gb Ho$ gmW BgH$s VwbZm H$s JB©& 
6 dJ© _rQ>a Ho$ ßbm°Q> _| VrZ nwZamd¥{V`m| _| ß`mO {H$ñ_ '^r_m 
S>mH©$ ao‹S>' H$mo amonm J`m ({MÌ 2.2)& goQ>m| (19.09 Q>Z/ho.) 
VWm Zdnm¡X (20.18 Q>Z/ho.) Ho$ _mÜ`_ go \$gb Ho$ gmW 
g_Vwë` {dnUZ `mo½` CnO XO© H$s JB©& EH$g_mZ H§$Xm| Ho$ 
gmW nm¡X \$gb Ho$ _wH$m~bo _| goQ>m| Ûmam V¡`ma \$gb _| 28 
{XZ AJoVr n[an¹$Vm XoIZo H$mo {_br& BgHo$ Abmdm, {H$E JE 
à`moJ go nVm Mbm {H$ 10 go 25 {__r. H$m goQ> AmH$ma Cn`wº$ 
h¡ Am¡a Bg_| N>moQ>o goQ>m| VWm ~‹S>o goQ>m| H$s VwbZm _| EH$g_mZ 
AmH$ma dmbo H§$Xm| Ho$ gmW H$ht CƒVa CnO CËnÞ hþB©& 

Feasibility study of onion sets production 

and raising early kharif crop through sets

During kharif 2019, an experiment was conducted 

to produce sets and its comparison with the 

seedling crop. The onion variety 'Bhima Dark Red' 

was planted in three replications in 6 sq m plot 

(Fig. 2.2). Marketable yield was recorded at par 

with crop through sets (19.09 t/ha) and seedling 

(20.18 t/ha). Crop raised through sets recorded 28 

days early maturity as compared to seedling crop 

with uniform bulbs. Moreover, experiment 

revealed that the sets size 10-25 mm is suitable 

and produced uniform bulbs with higher yield as 

compared to small sets and big sets.
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{MÌ 2.2 : AJoVr Iar\$ \$gb Ho$ {bE ß`mO goQ>m| H$mo CJmZm
Fig. 2.2: Raising of onion sets for early kharif crop

har ß`mO Ho$ ê$n _| nUu` Cn`moJ Ho$ {bE Cn`wº$ ß`mO 
d§eH«$_m| H$s ñH«$sqZJ 

H§$X gdm©{YH$ àM{bV ñdê$n h¡ {Og_| ß`mO H$m Cn^moJ {H$`m 
OmVm h¡& hmbm§{H$, ß`mO Ho$ An[an¹$ erf© H$m Cn`moJ har ß`mO 
Ho$ ê$n _| {H$`m OmVm h¡& a~r 2018-19 Ho$ Xm¡amZ EH$ à`moJ 
{H$`m J`m {Og_| har ß`mO Ho$ ê$n _| nUu` Cn`moJ H$aZo Ho$ 
{bE Cn`wº$ ß`mO d§eH«$_m| H$s ñH«$sqZJ H$s JB©& dV©_mZ 
AÝdofU go nVm Mbm {H$ d§eH«$_ 1546 - EJ«r (19.23 
Q>Z/ho.), 1550 - EJ«r (19.23 Q>Z/ho.), 1534 - EJ«r 
(18.78 Q>Z/ho.), 1549 - EJ«r (18.45 Q>Z/ho.) VWm 
1512 - EJ«r (17.82 Q>Z/ho.) H$s CƒVa nUu` CnO XO© 
H$s JB© Omo {H$ gd©loð> VwbZr` ß`mO {H$ñ_ ^r_m bmBQ> ao‹S> 
(10.44 Q>Z/ho.), ^r_m {H$aU (9.60 Q>Z/ho.) VWm ^r_m 
e{º$ (9.46 Q>Z/ho.) Ho$ _wH$m~bo _| H$ht A{YH$ Wr (Vm{bH$m 
2.8 Ed§ {MÌ 2.3)& EJ«rJoQ>_  d§eH«$_m| H$s n{Îm`m| _| H$ht ~ohVa 
^ÊS>maU j_Vm Wr Am¡a do H$Q>mB© Ho$ ~mX VrZ {XZm| VH$ har ~Zr 
aht& n[aUm_ñdê$n, AÀN>r ñdm{Xï>Vm Ho$ {bE, H$Q>mB© H$m 
gd©loð> g_` nm¡Y amonU Ho$ 60 go 70 {XZm| Ho$ ~rM nm`m J`m& 

Screening of onion lines suitable for 

foliage use as green onion

Bulb is the most common form in which onion is 

used. However, immature tops of onion are used as 

green onions. An experiment was laid out during 

rabi 2018-19 for screening of onion lines suitable 

for foliage use as green onion. The present 

investigation revealed that lines 1546-Agg (19.23 

t/ha), 1550-Agg (18.92 t/ha), 1534-Agg (18.78 

t/ha), 1549-Agg (18.45 t/ha) and 1512-Agg (17.82 

t/ha) recorded signi�icantly higher foliage yield 

over best common onion checks Bhima Light Red 

(10.44 t/ha), Bhima Kiran (9.60 t/ha) and Bhima 

Shakti (9.46 t/ha) (Table 2.8 and Fig. 2.3). The 

foliage of Aggregatum lines had better storability 

and remained green up to 3 days after harvest. As a 

result, for good palatability, the best time to 

harvest the green foliage was from 60 to 70 days 

after planting.

Vm{bH$m 2.8 : a~r 2018-19 Ho$ Xm¡amZ AmemOZH$ d§eH«$_m| H$m har ß`mO CnO àXe©Z  
Table 2.8: Green onion yield performance of promising lines during rabi 2018-19

à{d{ï> 
Entries

nm¡Y amonU
 Ho$ 45 {XZm| ~mX

45 DAP

nm¡Y amonU
 Ho$ 52 {XZm| ~mX 

52 DAP

nm¡Y amonU
 Ho$ 59 {XZm| ~mX 

59 DAP

nm¡Y amonU
 Ho$ 66 {XZm| ~mX 

66 DAP

nm¡Y amonU
 Ho$ 73 {XZm| ~mX 

73 DAP

Am¡gV 
Mean

1546 EJ«r 
1546-Agg

15.71 16.41 18.75 21.55 23.73 19.23

Continued on next page..... 

1534 EJ«r 
1534-Agg

10.69 10.96 19.96 21.76 30.53 18.78

1549 EJ«r 
1549-Agg

16.84 16.16 18.75 19.44 21.06 18.45
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Continued from previous page..... 

à{d{ï> 
Entries

nm¡Y amonU
 Ho$ 45 {XZm| ~mX

45 DAP

nm¡Y amonU
 Ho$ 52 {XZm| ~mX 

52 DAP

nm¡Y amonU
 Ho$ 59 {XZm| ~mX 

59 DAP

nm¡Y amonU
 Ho$ 66 {XZm| ~mX 

66 DAP

nm¡Y amonU
 Ho$ 73 {XZm| ~mX 

73 DAP

Am¡gV 
Mean

{MÌ 2.3 : Vw‹S>mB© AWdm H$Q>mB© H$s {d{^Þ VmarIm| na AmemOZH$ d§eH«$_m| H$m har ß`mO CnO àXe©Z 
Fig. 2.3 : Green onion yield performance of promising lines on different dates of harvesting

 

45 DAP

52 DAP

59 DAP

66 DAP

73 DAP

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU Ho$ gmW 
n§OrH¥$V ß`mO Ed§ bhgwZ {H$ñ_|

ß`mO H$s Xmo {H$ñ_m| ̀ Wm ̂ r_m eŵ m«  (2019 H$s nO§ rH$aU g»§ `m 
120 {XZmH§ $ 10 Aº$y ~a, 2019) VWm ̂ r_m g\$o X (df© 2019 
H$s nO§ rH$aU g»§ `m 115 {XZmH§ $ 10 Aº$y ~a, 2019) H$mo 
{dbáw  lUo r H$o  VhV BZH$o  ga§ jU H$o  {bE nmY¡ m {H$ñ_ Ed§ H$¥ fH$ 
A{YH$ma ga§ jU àm{YH$aU, ZB© {X„r _| nO§ rH$¥ V {H$`m J`m h&¡  
hmbm{§ H$, ß`mO H$s Xmo ZB© {H$ñ_m| (^r_m S>mH$©  aS‹o > Ama¡  ̂ r_m bmBQ> 
aS‹o >) Ama¡  EH$ {dbáw  bhgZw  {H$ñ_ ̂ r_m nnb©  H$mo nmY¡ m {H$ñ_ Ed§ 

Onion and garlic varieties registered with 

PPV & FRA

Two onion varieties viz.; Bhima Shubhra (Reg. No. 

120 of 2019 dated 10 Oct, 2019) and Bhima Safed 

(Reg. No. 115 of 2019 dated 10 Oct, 2019) under 

extant category have been registered with 

PPV&FRA, New Delhi for its protection. However, 

two new onion varieties (Bhima Dark Red and 

Bhima Light Red) and one extant garlic variety 

1512 EJ«r 
1512-Agg

10.91 11.81 18.71 23.50 24.19 17.82

1533 EJ«r 
1533-Agg

9.35 11.42 15.44 23.59 24.32 16.82

1524 EJ«r 
1524-Agg

11.15 11.05 14.61 21.08 25.27 16.63

1550 EJ«r 
1550-Agg

16.70 17.90 18.82 19.77 21.43 18.92

^r_m {H$aU 
Bhima Kiran

7.76 8.53 9.04 11.12 11.54 9.60

^r_m bmBQ> ao‹S>
Bhima Light Red

7.23 9.65 11.13 11.81 12.36 10.44

^r_m e{º$ 
Bhima Shakti

6.06 7.70 9.10 10.61 13.84 9.46
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H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU, ZB© {X„r _| nO§ rH$¥ V {H$`m 
J`m h¡ Ama¡  à_mU-nÌ H$s àVrjm H$s Om ahr h&¡  ß`mO H$s VrZ 
{H$ñ_| (^r_m {H$aU, ^r_m aS‹o > Ama¡  ^r_m amO H$o  gmW gmW 
bhgZw  H$s EH$ {H$ñ_ ^r_m Am‘o H$ma nhbo go nmY¡ m {H$ñ_ Ed§ 
H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU, ZB© {X„r _| nO§ rH$¥ V h&¡  ß`mO 
H$s VrZ {H$ñ_| (^r_m e{º$, ̂ r_m œVo m Ama¡  ̂ r_m gnw a) H$m nmY¡ m 
{H$ñ_ Ed§ H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU H$o  AV§ JV©  
nO§ rH$aU/S>r`Ey g narjU {H$`m Om ahm h&¡   

2.2 : àg§ñH$aU Ed§ {Z`m©V Ho$ {bE àOZZ ß`mO {H$ñ_| 

H$.  nN>oVr Iar\$ 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO àJV Ed§ 
àma§{^H$ àOZH$ d§eH«$_m| H$m _yë`m§H$Z 

Hw$b 48 àJV Am¡a àma§{^H$ àOZH$ d§eH«$_m| H$m _yë`m§H$Z 
{H$`m J`m Am¡a VwbZr` {H$ñ_ ̂ r_m ew^«m Ho$ gmW CZH$s VwbZm 
H$s JB©& {dnUZ `mo½` CnO Ho$ _m_bo _| Mma d§eH«$_ VwbZr` 
{H$ñ_ ^r_m ew^«m (37.05 Q>Z/ho.) Ho$ _wH$m~bo _| C„oIZr` 
ê$n go ~ohVa Wo& A{YH$V_ {dnUZ ̀ mo½` CnO H$mo S>ãë`y 439 
E_-6 (48.26 Q>Z/ho.) _| Am¡a A{YH$V_ Hw$b CnO H$mo 
S>ãë`y 441 E_-8 (51.83 Q>Z/ho.) _| hm{gb {H$`m J`m& 
Hw$b 17 d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ Wo O~{H$ A{YH$V_ Vmoa 
dmbo H§$Xm| H$m à{VeV 23.85 Wm& Hw$b KwbZerb R>mog nXmW© 
H$s _mÌm 11.17 go 12.23 à{VeV Ho$ ~rM Wr& ^ÊS>maU Ho$ 
Mma _mh CnamÝV AmR> d§eH«$_m| _| ̂ ÊS>maU j{V 30 à{VeV go 
^r H$_ nmB© JB©& 

Bhima Purple have been registered with 

PPV&FRA, New Delhi and certi�icate is awaited. 

Three onion varieties (Bhima Kiran, Bhima Red 

and Bhima Raj as well as one garlic variety Bhima 

Omkar is already registered with PPV&FRA. Three 

onion varieties (Bhima Shakti, Bhima Shweta and 

Bhima Super) are under registration/ DUS Testing 

by PPV&FRA.

2 . 2 :  B re e d i n g  o n i o n  va r i e t i e s  f o r 

processing and export

a. Late Kharif

Evaluation of white onion advance and 

initial breeding lines during late kharif 

season

Forty eight advance and initial breeding lines were 

evaluated and compared with the check Bhima 

Shubhra. Four lines were signi�icantly superior for 

marketable yield as compared to the check Bhima 

Shubhra (37.05 t/ha). Highest marketable yield 

was observed in W-439 M-6 (48.26 t/ha) and total 

yield in W-441 M-8 (51.83 t/ha). Seventeen lines 

were bolter free whereas maximum bolter 

percentage was 23.85. Total soluble solids ranged 

between 11.17 to 12.23%. Storage losses were less 

than 30% in 8 lines after 4 months of storage.

Vm{bH$m 2.9 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.9: Five high yielding accessions of white onion during 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 

(à{VeV) 
TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)
Doubles

(%)

Mma _mh _| ^ÊS>maU j{V 
(à{VeV) 

Storage loss in 
4 months (%)

S>ãë`y 439 E_-6 
W-439 M-6

51.70 48.26 76.35 11.51 0.00 23.56

S>ãë`y 441 E_-8 
W-441 M-8

51.83 42.63 79.73 11.17 9.13 23.84

S>ãë`y 443 E_-5 
W-443 M-5

47.63 41.90 76.68 11.67 11.86 47.92

Continued on next page..... 

S>ãë`y 085 ES>r-4 
W-085 AD-4

41.67 41.67 62.50 11.65 0.00 39.60

S>ãë`y 344 
W-344

47.63 39.96 81.40 12.23 8.89 42.25
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TY- Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids 

Continued from previous page..... 

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 

(à{VeV) 
TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)
Doubles

(%)

Mma _mh _| ^ÊS>maU j{V 
(à{VeV) 

Storage loss in 4 
months (%)

{MÌ 2.4 : nN>oVr Iar\$ _| àJV àOZH$ d§eH«$_ 
Fig.2.4: Late kharif advance breeding lines

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Vmoa dmbo H§$Xm| Ho$ g{hîUw 
g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z

nN>oVr Iar\$ _m¡g_ Ho$ {bE Vmoa dmbo H§$Xm| Ho$ g{hîUw gmV 
d§eH«$_ {dH${gV {H$E JE Am¡a N>R>r nr‹T>r _| CZH$m _yë`m§H$Z 
{H$`m J`m& BZ d§eH«$_m| _| Vmoa dmbo H§$Xm| H$m à{VeV 0 go 
9.77 à{VeV Ho$ ~rM nm`m J`m& VrZ d§eH«$_ Vmoa dmbo H§$Xm| go 
_wº$ Wo& {dnUZ `mo½` CnO Ho$ _m_bo _| VwbZr` {H$ñ_ 
(31.59 Q>Z/ho.) Ho$ gmW VwbZm H$aZo na N>: d§eH«$_m| _| 
24.58 go 34.60 Q>Z/ho. Ho$ ~rM CnO hm{gb H$s JB©& 
31.36 Q>Z/ho. H$s {dnUZ `mo½` CnO Am¡a 35.31 Q>Z/ho. 
H$s Hw$b CnO Ho$ gmW d§eH«$_ S>ãë`y- H$m°ån-EbOr-209-3 
Vmoa H§$Xm| go _wº$ nm`m J`m O~{H$ Bg_| VwbZr` {H$ñ_ 
(63.18 à{VeV) Ho$ _wH$m~bo _| H§$X ^ma _| ^ÊS>maU j{V 
g~go H$_ (26.89 à{VeV) nmB© JB©& 

Evaluation of white onion bolter tolerant 

lines during late kharif season

Seven bolter tolerant lines were developed for late 
thkharif and evaluated in 6  generation. Bolting 

percentage ranged between 0 to 9.77% in these 

lines. Three lines were bolter free. Six lines were at 

par for marketable yield ranging between 24.58 to 

34.60 t/ha as compared with the check (31.59 

t/ha). 

W. Comp-LG-209-3 was recorded bolter-free with 

31.36 t/ha marketable yield and 35.31 t/ha total 

yield whereas, storage losses by weight was 

lowest of 26.89% as compared to the check 

(63.18%).

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

48.55 37.05 77.29 11.59 14.88 48.42

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

8.22 4.60 13.13 1.76 13.11 21.51
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Vm{bH$m 2.10 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Vmoa H§$Xm| Ho$ g{hîUw d§eH«$_m| H$m àXe©Z 
Table 2.10. Performance of bolter tolerant lines during late kharif season 

MB- Marketable Bulbs, MY: Marketable Yield, TY-Total Yield 

d§eH«$_ 
Lines

Omo‹S> dmbo 
H§$X 

(à{VeV)
Doubles 

(%) 

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters 

(%)

{dnUZ 
`mo½` H§$X 
(à{VeV)

MB 
(%) 

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)
MY 

(t/ha)

Hw$b 
CnO 

(Q>Z/ho.) 
TY 

(t/ha)

Mma _mh _| Hw$b ^ma j{V 
(à{VeV)

Total weight loss in 4 
months (%)

S>ãë`y 448 EbOr-209-5 
W-448 LG-209-5

5.42 0.00 85.06 34.60 40.56 60.83

S>ãë`y Ornr H$m°n EbOr 209-3 
W.GP.Com LG-209-3

4.72 0.00 91.33 31.78 34.94 47.94

S>ãë`y H$m°ån-EbOr 209-3 
W. Comp-LG-209-3

5.69 0.00 90.35 31.36 35.31 26.89

^r_m œoVm EbOr 107-5
Bhima Shweta LG-107-5

1.25 4.67 94.08 30.61 33.09 30.80

S>ãë`y B©Eb H$m°ån EbOr 209-5
W. EL. Comp LG-209-5

9.96 6.66 78.89 27.59 34.95 32.69

S>ãë`y B©Eb H$m°ån EbOr -107-5
W-EL-comp LG-107-5

12.10 9.77 78.12 24.58 31.95 43.65

g\o$X OrZnyb EbOr 107-5 
White Genepool LG-107-5

21.05 4.33 74.62 21.88 28.72 29.68

^r_m œoVm (VwbZr`) 
Bhima Shweta (C)

7.00 3.30 86.63 31.59 36.58 63.18

_mÜ`
Mean

8.40 3.59 84.89 29.25 34.51 41.96

H«$mpÝVH$ {^ÞVm  
C.D. (5%)

13.49 7.80 17.76 8.05 9.68 32.37

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog 
nXmW© _mÌm dmbo g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z 

Cƒ H$w b Kbw Zerb R>mgo  nXmW© _mÌm dmbo H$w b 14 ß`mO de§ H$« _m| 
H$m _ëy `mH§ $Z {H$`m J`m Ama¡  Vbw Zr` {H$ñ_ ̂ r_m eŵ m«  H$o  gmW 
BZH$s Vbw Zm H$s JB&©  {dnUZ `m½o ` CnO g~go A{YH$ de§ H$« _ 
S>ãë`Ey MQ>r~r - 1E-OrQ>r - 18 - Eggr - E_ - 7 (21.79 
Q>Z/h.o ) _| nmB© JB© O~{H$ Vbw Zr` {H$ñ_ _| ̀ h 37.05 Q>Z/h.o  
Wr& Ohm§ Vbw Zr` {H$ñ_ ̂ r_m eŵ m«  _| H$w b Kbw Zerb R>mgo  nXmW© 
_mÌm 12.43 à{VeV Wr dht Zm¡ de§ H$« _m| _| ̀ h BgH$o  _Hw $m~bo _| 
15 à{VeV A{YH$ Wr& de§ H$« _ S>ãë`Ey MQ>r~r-1E-OrQ>r-
18-Eggr-E_-7 _| H$w b Kbw Zerb R>mgo  nXmW© _mÌm 12.91 
go 18.73 à{VeV H$o  ~rM Wr& 

Evaluation of white onion Hi-TSS lines 

during late kharif season

Total 14 high TSS lines were evaluated and 

compared with Bhima Shubhra. 

Marketable yield was highest in the line WHTB-

1A-GT-18-SC-M-7 (21.79 t/ha) whereas, in the 

check it was 37.05 t/ha. Total soluble solids were 

more than 15% in 9 high TSS lines against check 

variety Bhima Shubhra (12.43%). 

TSS in WHTB-1A-GT-18-SC-M-7 line ranged 

between 12.91 to 18.73%.
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TY-Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids 

Vm{bH$m 2.11 : nN>oVr Iar\$ _m¡g_ Ho$ 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 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 
(à{VeV)
TSS (%)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Doubles 

(%)

Mma _mh _| 
^ÊS>maU j{V 

(à{VeV) 
Storage loss 

after 4 
months (%)

S>ãë`yEMQ>r-12Eb-EMQ>r-15-E_-7 
WHT-12L-HT-15-M-7

31.84 20.56 55.61 16.16 23.58 42.46

S>ãë`yEMQ>r~r-1E-OrQ>r-18-Eggr-E_-7 
WHTB-1A-GT-18-SC-M-7

29.79 21.79 55.06 18.73 15.65 53.64

S>ãë`yEMQ>r~r-91-EbQ>r-15-EgE_gr-E_-7 
WHTB-9I-LT-15-SMC-M-7

28.72 20.94 49.31 13.64 20.06 30.04

S>ãë`yEMQ>rEg-10Oo-EbQ>r-15-EgE_gr-E_-7 
WHTS-10J-LT-15-SMC-M-7

28.69 21.60 48.50 14.91 11.59 36.89

EMQ>r-OrAma-5~r-E_-6 (EgE_gr) 
(Q>rEgEg 15-17.8)
HT-GR-5B-M-6 (SMC) (TSS-15-17.8)

28.44 22.78 55.12 12.91 10.78 25.60

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

48.55 37.05 77.29 12.43 14.88 48.42

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

7.96 6.69 10.62 1.72 15.94 22.54

{MÌ 2.5 : Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm dmbo g\o$X ß`mO Ho$ d§eH«$_ 

Performance of total soluble solids in high TSS 

white onion lines during late kharif season

Total 13 High-TSS lines were evaluated and 

compared with 4 check varieties during late kharif. 

All the high TSS lines observed more than 15% TSS 

against check varieties where TSS ranged between 

11.36 to 12.04% only in checks. 

Fig.2.5: White onion High-TSS lines

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog 
nXmW© _mÌm dmbo g\o$X ß`mO d§eH«$_m| H$m àXe©Z 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Mma VwbZr` {H$ñ_m| Ho$ gmW Cƒ 
Hw$b KwbZerb R>mog nXmW© _mÌm dmbo Hw$b 13 d§eH«$_m| H$m 
_yë`m§H$Z H$aVo hþE VwbZmË_H$ AÜ``Z {H$`m J`m& g^r 
d§eH«$_m| _| 15 à{VeV go A{YH$ Q>rEgEg nmB© JB© O~{H$ 
VwbZr` {H$ñ_m| _| BgH$s _mÌm 11.36 go 12.04 à{VeV Ho$ 
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 Table 2.12: Five high TSS lines of white onion during late kharif season 

Vm{bH$m 2.12 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm (Q>rEgEg)dmbo nm§M g\o$X ß`mO d§eH«$_ 

~rM Wr& VrZ d§eH«$_m| Ho$ 90 à{VeV go ̂ r A{YH$ H§$Xm| _| 15 
à{VeV go A{YH$ Q>rEgEg _mÌm XO© H$s JB©& 

g~go A{YH$ Q>rEgEg S>ãë`yEMQ>r~r-3gr-OrQ>r-18-E_-
7 (17.05 à{VeV) _| XO© {H$`m J`m& 

More than 90% bulbs recorded TSS above 15% in 

3 lines. 

Highest TSS was observed in WHTB-3C-GT-18-

MC-M-7 (17.05%). 

à{d{ï>  
Entry

15 à{VeV go A{YH$ Q>rEgEg _mÌm 
dmbo H§$Xm| H$m à{VeV 

% of bulbs above 15% TSS

Am¡gV à{VeV Hw$b 
KwbZerb R>mog nXmW© 
Average % TSS

S>ãë`yEMQ>r~r-3gr-OrQ>r-18-E_gr-E_-7 
WHTB-3C-GT-18-MC-M-7

95.94 17.05

EMQ>r-OrAma-2 ~r-E_-6 (EgE_gr) 
HT-GR-2B-M-6 (SMC)

96.15 16.88

S>ãë`yEMQ>r-23 E-2 (Q>rEgEg 18-20 à{VeV) 
WHT-23A-2 TSS 18-20 

98.27 16.85

S>ãë`yEMQ>r-12 Eb-EMQ>r-[aOoŠQ>-E_-7 
WHT-12L-HT-Reject-M-7

83.85 16.75

S>ãë`yEMQ>r~r-1 E-OrQ>r-18-Eggr-E_-7 
WHTB-1A-GT-18-SC-M-7

89.57 16.65

^r_m œoVm (VwbZr`)/Bhima Shweta (C) 0 12.06

^r_m ew^«m  (VwbZr`)/Bhima Shubhra (C) 0 12.96

^r_m g\o$X (VwbZr`)/Bhima Safed (C) 0 10.38

^r_m g\o$X (VwbZr`)/Phule Safed (C) 0 10.32

I) a~r 

a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ àJV AWdm àma§{^H$ 
àOZH$ d§eH«$_m| H$m _yë`m§H$Z 

Hw$b 84 àJV Ed§ àma§{^H$ àOZH$ d§eH«$_m| (28 àJV, 35 
_¡qgJ VWm 21 loð> d§eH«$_) H$m _yë`m§H$Z H$aVo hþE CZH$s 
VwbZm gd©loð> VwbZr` {H$ñ_ ^r_m œoVm Ho$ gmW H$s JB©& Hw$b 
CnO Ho$ _m_bo _| nm§M d§eH«$_ Am¡a {dnUZ ̀ mo½` CnO Ho$ _m_bo 
_| gmV d§eH«$_ Am§H$‹S>m| H$s Ñ{ï> go VwbZr` {H$ñ_ Ho$ g_Vwë` 
nmE JE& S>ãë`y 448 _| Hw$b CnO (45.60 Q>Z/ho.) Ho$ gmW 
g~go A{YH$ {dnUZ ̀ mo½` CnO (45.08 Q>Z/ho.) XO© H$s JB©& 
Hw$b 44 Vmoa dmbo H§$Xm| go _wº$ nmE JE& d§eH«$_ S>ãë`y 122 ES>r 
4 _| Ý`yZV_ ̂ ÊS>maU j{V (8.83 %) XO© H$s JB©& ̂ ÊS>maU Ho$ 
Mma _mh ~mX 29.97 à{VeV ^ÊS>maU j{V Ho$ gmW d§eH«$_ 
S>ãë`y 353 - E_-3 _| 40.89 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO 
nmB© JB© {Og_| Omo‹S> dmbo H§$X 2.48 à{VeV Wo& 

a. Rabi

Evaluation of white onion advance / initial 

breeding lines during rabi season

Total 84 advance and initial breeding lines (28 

advance, 35 massing and 21 elite lines) were 

evaluated and compared with check Bhima 

Shweta. Five lines for total yield and 7 lines for 

marketable yield were statistically at par as 

compared to  check variety.  The highest 

marketable yield was observed in W-448 (45.08 

t/ha) with total yield (45.60 t/ha). Forty-four lines 

were bolter free. The line W-122 Ad-4 showed 

minimum storage loss (8.83%). Line W-353 M-3 

recorded marketable yield of 40.89 t/ha with 

storage losses 29.97% after 4 months of storage 

and 2.48% double bulbs.
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Vm{bH$m 2.13 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.13: Five high yielding accessions of white onion during rabi season

TY-Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Yield, TSS- Total Soluble Solids 

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 (à{VeV) 

TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)

Doubles (%)

Mma _mh _| ^ÊS>maU 
j{V (à{VeV)

Storage loss in 
4 months (%)

S>ãë`y  448   
W-448

45.60 45.08 76.81 11.04 0.00 70.30

S>ãë`y 507 E_-3 
W-507 M-3

44.33 43.33 70.73 11.33 1.91 38.20

S>ãë`y  361 
W-361

47.43 42.57 70.36 11.73 8.94 66.65

S>ãë`y  353 E_-3
W-353 M-3

43.78 40.89 73.32 11.52 2.48 29.97

S>ãë`y 132 E_ - 3 
W-132 M-3

43.44 40.56 70.27 11.04 5.20 63.56

^r_m œoVm 
Bhima Shweta 

49.00 43.67 75.58 11.69 2.57 54.68

H«$mpÝVH$ {^ÞVm
C.D. (5%)

6.86 6.88 11.53 1.66 10.05 18.41

{MÌ 2.6 : g\o$X ß`mO Ho$ àJV àOZH$ d§eH«$_ (^ÊS>m[aV H§$X) 
Fig. 2.6 : White onion advance breeding lines (stored bulbs)

a~r _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm 
dmbo g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z 

Vbw Zr` {H$ñ_ ^r_m œVo m H$o  gmW Cƒ Q>rEgEg dmbo H$w b 46 
de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& g~go A{YH$ H$w b CnO 
(40.20 Q>Z/h.o ) H$mo de§ H$« _ S>ãë`Ey MQ>r - EE_ (Q>rEgEg 15 
- 17.8) _| Ama¡  g~go A{YH$ {dnUZ `m½o ` CnO (36.78 
Q>Z/h.o ) H$mo de§ H$« _ S>ãë`Ey MQ>r-5~r (Q>rEgEg 18 go A{YH$) 
_| XO© {H$`m J`m& Q>rEgEg Ohm§ Vbw Zr` {H$ñ_ ^r_m œVo m _| 
12.35 à{VeV Wm dht BgH$o  _Hw $m~bo _| de§ H$« _ S>ãë`Ey MQ>r - 
23 E-2 _| ̀ h 18.57 à{VeV nmB J¶m& 27 de§ H$« _ Vmao  dmbo 

Evaluation of white onion High-TSS lines 

during rabi season

Total 46 High-TSS lines were evaluated and 

compared with check Bhima Shweta. The highest 

total yield was recorded in WHT-AM (TSS 15-17.8) 

(40.20 t/ha) and marketable yield in WHT-5B 

(>18) (36.78 t/ha). None of the lines were 

superior when compared to the check variety for 

marketable yield. TSS ranged between 12.35% in 

check Bhima Shweta to 18.57% in WHT-23A-2. 
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Vm{bH$m 2.14 : a~r _m¡g_ Ho$ 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 rabi season

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

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 
(à{VeV) 
TSS (%)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Doubles 

(%)

Mma _mh _| 
^ÊS>maU j{V 

(à{VeV)
Storage loss in 
4 months (%)

S>ãë`yEMQ>r - EE_ (15 - 17.8)
WHT-AM (15-17.8)

40.20 32.03 58.86 15.96 18.06 62.58

EMQ>r-OrAma-5~r-E_-7 (EgE_gr) 
(Q>rEgEg 18 à{VeV go A{YH$) 
HT-GR-5B-M-7 (SMC) (TSS>18)

37.83 35.57 56.16 17.80 0.00 72.82

S>ãë`yEMQ>r-23 ~r-2 (Q>rEgEg 15 go 17.8) 
WHT-23B-2  (TSS-15-17.8)

37.50 30.72 58.21 15.46 13.41 45.66

S>ãë`yEMQ>r - 5 ~r 
(Q>rEgEg 18 à{VeV go A{YH$) 
WHT-5B (>18)

36.78 36.78 68.30 15.81 0.00 50.76

EMQ>r - OrAma - 2 E - E_ - 7 
(Q>rEgEg 18 à{VeV go A{YH$)
HT-GR-2A-M-7 (TSS>18)

36.64 28.18 54.71 17.60 12.90 64.62

^r_m œoVm (VwbZr`) 
Bhima Shweta (C)

49.96 46.96 83.09 12.35 6.01 75.00

H«$mpÝVH$ {^ÞVm
C.D. (5%)

3.31 2.97 5.41 4.20 10.87 23.75

H$§ Xm| go _ºw $ nmE JE& g^r H$§ Xm| _| nmY¡  amno U H$o  138 {XZ ~mX 
IXw mB© AWdm VS‹w >mB© H$s JB&©

Twenty-seven lines were bolter free. All the lines 

were harvested 138 days after transplanting.

{MÌ 2.7 : Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm (Q>rEgEg) dmbo g\o$X ß`mO 
Fig 2.7 : White onion high TSS lines

a~r _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm 
dmbo d§eH«$_m| H$m àXe©Z 

a~r _m¡g_ Ho$ Xm¡amZ, Zdt nr‹T>r _| Mma VwbZr` {H$ñ_m| Ho$ gmW 
Cƒ Q>rEgEg dmbo Hw$b 46 d§eH«$_m| H$m _yë`m§H$Z H$aVo hþE 

Performance of Total soluble solids in high 

TSS lines during rabi season

Total 46 high TSS lines were evaluated and 

compared with 4 check varieties during rabi 
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VwbZm H$s JB©& ~mB©g d§eH«$_m| _| 15 à{VeV go A{YH$ 
Q>rEgEg nmB© JB©& g~go A{YH$ Hw$b KwbZerb R>mog nXmW© 
_mÌm d§eH«$_ S>ãë`yEMQ>r - 2 ~r - OrQ>r - 18 - Eggr - E_ 
- 7 (17.69 à{VeV) _| XO© H$s JB© dht VwbZr` {H$ñ_m| _| 
`h 11.36 go 12.04 à{VeV H$s gr_m _| Wr&   

Vm{bH$m 2.15 : a~r _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© dmbo nm§M g\o$X ß`mO d§eH«$_ 

thseason in 9  generation. Twenty-two lines 

recorded more than 15% TSS. The highest TSS was 

reported in WHT-2B-GT-18-SC-M-7 (17.69%) 

whereas, TSS in check varieties ranged between 

11.36 to 12.04 percent.  

Table 2.15: Five high TSS lines of white onion during rabi season

d§eH«$_   
Lines

15 à{VeV go A{YH$ Hw$b KwbZerb R>mog nXmW© _mÌm 
dmbo H§$Xm| H$m à{VeV 

% of bulbs above 15% TSS

Am¡gV à{VeV Hw$b 
KwbZerb R>mog nXmW©
Average %TSS

S>ãë`yEMQ>rEg-7Or-OrQ>r-15-Eggr- E_-7 
WHTS-7G-GT-15-SC-M-7

96.27 16.66

S>ãë`yEMQ>r-23 E-2-~‹S>o H§$X (18-20) 
WHT-23A-2-Big Bulb (18-20)

94.41 16.63

S>ãë`yEMQ>r-5 ~r (Q>rEgEg : 18.0) 
WHT-5B (TSS- 18.0)

91.67 16.08

S>ãë`yEMQ>r~r-1 E-OrQ>r-18-Eggr-E_ - 7 
WHTB-1A-GT-18-SC-M-7

90.46 16.69

S>ãë`yEMQ>r-2 ~r-OrQ>r-18-Eggr-E_- 7 
WHT-2B-GT-18-SC-M-7

90.20 17.69

^r_m œoVm (VwbZr`)/Bhima Shweta (C) 0 11.36

^r_m ew^«m (VwbZr`)/Bhima Shubhra (C) 0 12.04

^r_m g\o$X (VwbZr`)/Bhima Safed (C) 0 11.98

\w$bo g\o$X (VwbZr`)/Phule Safed (C) 0 11.68

J) Iar\$ 

Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ àJV Ed§ àma§{^H$ 
àOZH$ d§eH«$_m| H$m _yë`m§H$Z 

Iar\$ 2019 Ho$ Xm¡amZ, Hw$b 50 àJV Ed§ àma§{^H$ àOZH$ 
d§eH«$_m| H$m _yë`m§H$Z VwbZr` {H$ñ_ ̂ r_m ew^«m Ho$ gmW {H$`m 
J`m& VwbZr` {H$ñ_ Ho$ _wH$m~bo _| 14 d§eH«$_m| _| Hw$b CnO 
H$ht A{YH$ Wr dht Xg d§eH«$_m| _| {dnUZ `mo½` CnO H$ht 
CƒVa nmB© JB©& d§eH«$_ S>ãë`y 448 ~rAma 9 _| g~go A{YH$ 
{dnUZ ̀ mo½` CnO (14.61 Q>Z/ho.) Am¡a Hw$b CnO (21.85 
Q>Z/ho.) XO© H$s JB©& d§eH«$_ S>ãë`y 439 E_-7 _| 2.91 
à{VeV Omo‹S> dmbo H§$Xm| Ho$ gmW 13.44 Q>Z/ho. H$s {dnUZ 
`mo½` CnO XO© H$s JB©& 

a. Kharif

Evaluation of white onion advance and 

initial breeding lines during kharif season

During kharif 2019, total 50 advance and initial 

breeding lines were evaluated along with the 

check Bhima Shubhra. Total yield was superior in 

14 lines and marketable yield in 10 lines over 

check variety. Line W-448 BR-9 recorded highest 

marketable yield (14.61 t/ha) and total yield 

(21.85 t/ha) .  Line W-439 M-7 recorded 

marketable yield of 13.44 t/ha with 2.91% double 

bulbs. 
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Vm{bH$m 2.16 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.16: Five high yielding accessions of white onion during kharif season

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

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 (à{VeV)

TSS (%)

Omo‹S> dmbo H§$X 
(à{VeV)

Doubles (%)

S>ãë`y 448 ~rAma - 9 
W-448 BR-9

21.85 14.61 64.60 12.54 28.72

S>ãë`y 408 B©Eb - 10 
W-408 EL-10

18.66 13.82 35.50 11.30 7.28

S>ãë`y 439 E_ - 7 
W-439 M-7

14.27 13.44 53.36 12.42 2.91

S>ãë`y 367 ES>r - 4  
W-367 AD-4

16.20 12.93 35.19 12.16 7.82

S>ãë`y 085 ES>r - 6 
W-085 AD-6

17.23 11.70 47.66 11.04 29.63

^r_m ew^«m 
Bhima Shubhra 

8.16 6.26 46.71 11.96 16.87

H«$mpÝVH$ {^ÞVm
C.D. (5%)

1.95 2.26 7.07 0.82 23.28

2.3 : bhgwZ H$s CÞV {H$ñ_m| Ho$ {bE àOZZ 

a~r _m¡g_ Ho$ Xm¡amZ bhgwZ Ho$ loð> d§eH«$_m| H$m _yë`m§H$Z 

a~r _m¡g_ Ho$ Xm¡amZ, bhgwZ Ho$ Hw$b 28 loð> d§eH«$_m| H$m 
_yë`m§H$Z VwbZr` {H$ñ_m| Ho$ gmW {H$`m J`m& Hw$b CnO Ho$ 
_m_bo _| nr~r-10 Jo _Q> B©Eb (9.41 Q>Z/ho.) d§eH«$_ 
34.95 à{VeV Hw$b KwbZerb R>mog nXmW© _mÌm Ho$ gmW 
VwbZr` {H$ñ_ ^r_m Amo‘H$ma (5.73 Q>Z/ho.) Ho$ _wH$m~bo _| 
C„oIZr` ê$n go H$ht ~ohVa nm`m J`m& BZ d§eH«$_m| _| Q>rEgEg 
nXmW© H$s _mÌm 30.47 go 41.03 à{VeV Ho$ ~rM nmB© JB©& 

2.3: Breeding for improved garlic varieties 

Evaluation of garlic elite lines during rabi 

season

Total 28 elite garlic lines were evaluated during 

rabi season with check. PB-10 Gy Mut EL (9.41 

t/ha) line was signi�icantly superior over the 

check Bhima Omkar for total yield (5.73 t/ha) with 

TSS 34.95%. TSS in these lines ranged between 

30.47 - 41.03%.

Vm{bH$m 2.17 : a~r _m¡g_ Ho$ Xm¡amZ nm§M Cƒ CnOerb àm{á`m§ 
Table 2.17: Five high yielding accessions during rabi season

d§eH«$_ 
Lines

à{V H§$X H${b`m| 
H$s g§»`m 
No. of 

cloves/bulbs

50 H${b`m| H$m 
^ma (J«m_) 

50 cloves 
weight (g)

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

TY 
(t/ha)

Hw$b KwbZerb R>mog 
nXmW© (à{VeV) 

TSS 
(%)

^ÊS>maU j{V 
(à{VeV)
Storage 
loss (%)

nr~r-10 Jo _Q> B©Eb 
PB-10 Gy Mut EL

22.27 32.27 9.41 34.95 1.49

Continued on next page..... 
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Iar\$ _m¡g_ Ho$ Xm¡amZ bhgwZ Ho$ loð> d§eH«$_m| H$m 
_yë`m§H$Z 

Iar\$ _mg¡ _ H$o  Xma¡ mZ, bhgZw  H$o  H$w b 30 lðo > de§ H$« _m| H$m 
_ëy `mH§ $Z Vbw Zr` {H$ñ_m| H$o  gmW {H$`m J`m& CnO H$o  _m_bo _| 
AmR> de§ H$« _ Vbw Zr` {H$ñ_ ^r_m nnb©  (1.30 Q>Z/h.o ) H$o  
_Hw $m~bo _| C„Io Zr` ê$n go ~ho Va nmE JE& nr~r - 15 Jo _Q> 
BE© b (3.48 Q>Z/h.o ) Vbw Zr` {H$ñ_ ̂ r_m nnb©  (1.3 Q>Z/h.o ) 
H$o  _Hw $m~bo _| H$w b CnO H$o  g~§ Y§  _| C„Io Zr` ~ho Va nmB© JB&©  

Evaluation of garlic elite lines during 

kharif season

Total 30 elite garlic lines were evaluated during 

kharif season along with checks. Total 8 lines were 

signi�icantly superior for yield over the best check 

Bhima Purple (1.30 t/ha). PB-15 Gy Mut EL (3.48 

t/ha) was signi�icantly superior for yield over 

check Bhima Purple (1.3 t/ha). 

Vm{bH$m 2.18 : Iar\$ _m¡g_ Ho$ Xm¡amZ nm§M Cƒ CnOerb àm{á`m§ 
Table 2.18: Five high yielding accessions during kharif season

d§eH«$_  
Lines

à{V H§$X H${b`m| H$s 
g§»`m 

No. of cloves/bulbs

50 H${b`m| H$m ^ma 
(J«m_) 

50 cloves weight (g)

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

TY (t/ha)

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

nr~r - 15 Jo _Q> B©Eb 
PB-15 Gy Mut EL

19.29 19.00 3.48 35.00

EgEQ>r 10.4 E_ - 4 
SAT 10.4-M-4

17.68 22.20 2.98 32.99

nr~r-5.0 Jo _Q> B©Eb 
PB-5.0 Gy Mut EL

19.40 36.23 7.31 37.88 1.23

grS>rQ>r-11-E_-4 B©Eb
CDT-11-M-4 EL

17.73 38.50 7.06 34.23 0.82

nr~r-7.5 Jo _Q> B©Eb 
PB-7.5 Gy EL

16.80 42.57 6.90 41.03 1.42

nr~r B©E_Eg-3 B©Eb 
PB EMS-3 EL

25.93 29.97 6.88 30.47 0.91

^r_m Amo‘H$ma (VwbZr`) 
Bhima Omkar (C)

18.20 42.27 5.73 39.68 1.02

H«$mpÝVH$ {^ÞVm
C.D. (5%)

6.85 20.04 1.96 5.25 0.79

TY- Total Yield, TSS- Total Soluble Solids

Continued from previous page..... 

Eg~rQ>r 14.1 E_ 3 B©Eb 
SBT 14.1 M3 EL

16.50 22.53 2.69 32.45

Or 41 B©Eb     
G-41 EL

17.37 24.60 2.63 33.19

nr~r - 10 Jo _Q> B©Eb 
PB-10 Gy Mut EL

13.89 17.33 2.52 21.31

^r_m nn©b  (VwbZr`)
Bhima Purple (C)

13.64 22.23 1.30 33.79

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

6.01 6.68 0.86 20.78
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AmH¥${V{dkmZ {deofVmAm| Ho$ {bE E{b`_ Ho$ A§Va-
{d{eï> g§H$am| H$m bjUdU©Z 

Hw$b gÌh A§Va-{d{eï> nmXnH$m| H$mo g\$bVmnyd©H$ IoV 
n[apñW{V`m| _| ñWmZmÝV[aV {H$`m J`m& ñWmZmÝVaU H$aZo go 
nhbo AmU{dH$ _mH©$a Am¡a âbmo gmBQ>mo_r{Q´> ñH«$sqZJ H$aHo$ 
BZH$s g§H$aU j_Vm Ho$ {bE IoV nmXnH$m| H$s nw{ï> H$s JB© Am¡a 
g^r nm¡Yo g§H$a nmE JE& 

H$R>moa hmoZo Ho$ N>: _mh CnamÝV, nm¡Ym| H$m AÜ``Z CZHo$ 
AmH¥${V{dkmZ ì`dhma H$m nVm bJmZo Ho$ {bE {H$`m J`m& E. 
\«o$JaoÝg g§`moOZ dmbo Xmo H«$mg nm¡Ym| H$mo N>mo‹S>H$a {H$gr ̂ r nm¡Yo 
_| H§$X AWdm nÎmr g{R>`md O¡go bjU Zht nmE JE& BZ nm¡Ym| _| 
H§$X JR>Z VWm n[an¹$Vm àX{e©V hþB©& E. {\$ñQw>bmog_ g§`moOZ 
dmbo Hw$b Xg nm¡Ym| _| nwînZ XoIZo H$mo {_bm& g^r nwînZ N>Ìm| 
H$s Am¡gV namJ Cd©aVm _| 15 go 28 à{VeV H$s {^ÞVm XoIZo 
H$mo {_br ({MÌ 2.8)& 

Characterization of Allium inter speci�ic 
hybrids for morphological traits

A total of 17 interspeci�ic plantlets were 

successfully transferred to �ield condition. Before 

transfer to �ield, plantlets were con�irmed for 

hybridity using molecular marker and �low 

cytometry screening, and all plants were found to 

be hybrid. After six months of hardening, plants 

were studied for their morphological behaviour. 

No plant recorded bulb or leaf senescence like 

symptoms except two crossed plants having A. 

fragrance combination. These plants showed bulb 

formation and maturation. A total of ten plants 

having A. �istulosum  combination showed 

�lowering. The average pollen fertility of all 

�lowering umbels varied from 15 to 28 percent 

(Fig. 2.8).

Vm{bH$m 2.19 : IoV n[apñW{V`m| _| H$R>moarH$aU Ho$ 6 _mh CnamÝV A§Va-{d{eï> g§H$am| Ho$ ~rM AmH¥${V{dkmZ {deofVmAm| _| 
{^ÞVm 
Table 2.19: Morphological traits variation among interspeci�ic hybrids after 6 months of 

hardening at �ield condition

H«$mg H$m Zm_
Cross name 

nm¡Ym D$§MmB© 
(go_r.)
Plant 

height 
(cm)

bMrbmnZ
Waxiness

Xmo{O`m| H$s 
g§»`m 

No. of 
tillers

ñ`yS>moñQ>o_ H$m 
ì`mg ({__r.)

Pseudo stem 
diameter 

(mm)

H$R>moarH$aU Ho$ 6 _mh 
na nwînN>Ìm| H$s g§»`m
No. of umbels at 

6th month of 
hardening

E.grnm × E. {\$ñQw>bmog_ 321643-2(3) 
AC × AF.321643-2(3) 

84 Yes 4 22.62 3

Continued on next page..... 

E. grnm × E. {\$ñQw>bmog_ 321643-2(6) 
AC × AF.321643-2(6) 

91 Yes 5 24.46 1

E. grnm × E. {\$ñQw>bmog_ 321643-2(7) 
AC × AF.321643-2(7) 

87 Yes 8 24.12 0

E. grnm × E. {\$ñQw>bmog_ 321643-2(12) 
AC × AF.321643-2(12) 

67 Yes 15 24.10 4

E. grnm × E. {\$ñQw>bmog_ 321643-2(19) 
AC × AF.321643-2(19) 

95 Yes 6 25.96 3

E.grnm × E. {\$ñQw>bmog_ 321643-2(20) 
AC × AF.321643-2(20) 

95 Yes 3 14.04 0

E.grnm × E. {\$ñQw>bmog_ 321643-2(22) 
AC × AF.321643-2(22) 

82 Yes 6 12.17 1

E.grnm × E. {\$ñQw>bmog_ 321643-2(21) 
AC × AF.321643-2(21) 

63 Yes 6 13.6 4
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Continued from previous page..... 

H«$mg H$m Zm_
Cross name 

nm¡Ym D$§MmB© 
(go_r.)
Plant 

height 
(cm)

bMrbmnZ
Waxiness

Xmo{O`m| H$s 
g§»`m 

No. of 
tillers

ñ`yS>moñQ>o_ H$m 
ì`mg ({__r.)

Pseudo stem 
diameter 

(mm)

H$R>moarH$aU Ho$ 6 _mh 
na nwînN>Ìm| H$s g§»`m
No. of umbels at 

6th month of 
hardening

E.grnm × E. \«o$JaoÝg (25) 
AC × A. fragrance(25) 

Harvested Yes 2 - 0

E.grnm × E. {\$ñQw>bmog_ 321643-2(11) 
AC × AF.321643-2(11) 

75 Yes 1 11.58 0

*AC indicates Allium cepa; AF indicates A. �istulosum

E.grnm × E. {\$ñQw>bmog_ 321643-2(30) 
AC × AF.321643-2(30) 

77 Yes 3 30.04 0

E.grnm × E. \«o$JaoÝg (13) 
AC × A. fragrance (13) 

Harvested Yes 2 - -

E.grnm × E. \«o$JaoÝg EHo$Amo (MrZ) (27)  
AC × AF. AKO(China)(27) 

90 Yes 1 18.01 0

E.grnm × E. \«o$JaoÝg EHo$Amo (MrZ) (26) 
AC × AF. AKO(China)(26) 

77 Yes 6 17.96 2

E.grnm × E. {\$ñQw>bmog_ 321643-2(15) 
AC × AF.321643-2(15) 

Died Yes - - 1

E.grnm × E. {\$ñQw>bmog_ 321643-2(21)
AC × AF.321643-2(21) 

54 Yes 10 20.04 4

E.grnm × E. {\$ñQw>bmog_ 321643-2(8) 
AC × AF.321643-2(8) 

58 Yes 9 20.08 0

{MÌ 2.8 H$ : nwînr` Ord{dkmZ ~m`| go Xm`|; E’  g§H$a (E.grnm × E. {\$ñQw>bmog_) VWm E. grnm 1

Fig 2.8 a. Floral Biology L-R; F  Hybrid (AC × AF) and A. Cepa1
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{MÌ 2.8 I : E’$  nm¡Yo Ho$ nwîn 1

Fig 2.8 b. Flower of F Plants1 

{MÌ 2.8 J: E{gQ>moH$a_mBZ Om§M H$m Cn`moJ H$aHo$ namJ Cd©aVm pñW{V 
Fig 2.8 c. Pollen fertility status using Acetocarmine test

AÝVJ©_Z àOZZ H$m`©H«$_ _| ^mH¥$AZwn - S>rAmoOrAma 
H$s ß`mO {H$ñ_m| H$s ñH«$sqZJ 

a~r 2018-19 Ho$ Xm¡amZ, E{b`_ {\$ñQw>bmog_ Ho$ gmW 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s g^r 
ß`mO {H$ñ_m| H$m Cn`moJ H$aVo hþE A§Va-{d{eï> g§H$a H«$mg 
H$m`©H«$_ {H$`m J`m& hmW go {H$E JE namJU Ho$ CnamÝV Hw$b 
757 A§S>me` AWdm {S>å~me` H$mo g§d{Y©V {H$`m J`m Am¡a 
BZgo Hw$b 160 nmXnH$m| H$mo hm{gb {H$`m J`m& BZ_| go ̂ r_m 
œoVm Am¡a ^r_m ew^«m _| E. {\$ñQw>bmog_ Ho$ gmW A{YH$V_ 
gwg§JVm àX{e©V hþB© hmbm§{H$, ̂ r_m amO Am¡a ̂ r_m ao‹S> _| AÝ` 
bmb ß`mO {H$ñ_m| H$s VwbZm _| H$_ gwg§JVm XoIZo H$mo {_br&

CËn[adV©OZ àOZZ VH$ZrH$m| H$m Cn`moJ H$aHo$ bhgwZ 
_| gwYma 

bhgwZ \$gb H$br Ho$ _mÜ`_ go àd{Y©V hmoZo dmbr \$gb h¡ Omo 
{H$ àH¥${V _| b¢{JH$ ê$n go d§Ü` hmoVr h¡& Am_Vm¡a na 
CËn[adV©OZ àOZZ nm¡Ym| _| OrZmo{_H$ {^ÞVm H$m g¥OZ H$aZo 
_| _hËdnyU© ^y{_H$m {Z^mVm h¡& AV: bhgwZ H$s {H$ñ_ ^r_m 
Amo‘H$ma Am¡a ̂ r_m nn©b _| Mma gmÝÐVm ñVa Ho$ gmW ̂ m¡{VH$ 
CËn[adV©OZ B©E_Eg H$m AÜ``Z {H$`m J`m& Hw$b 750 
H${b`m| H$mo àË`oH$ CnMma _| VrZ nwZamd¥{V`m| _| CnMm[aV {H$`m 
J`m& {dnUZ `mo½` CnO, EH$b H§$X ^ma VWm Hw$b KwbZerb 
R>mog nXmW© _mÌm na Am¡gV S>mQ>m H$mo Vm{bH$m 2.20 _| Xem©`m 
J`m h¡& 

Screening of ICAR-DOGR onion varieties in 

introgression breeding programme

During rabi 2018-19, interspeci�ic hybrid crossing 

program was carried out using all ICAR-DOGR 

onion varieties with A. �isutlosum. Total 757 

ovaries were cultured after hand pollination and 

160 plantlets were obtained from the same. 

Among them Bhima Shweta and Bhima Shubhra 

showed highest compatibility with A. �istulosum, 

however Bhima Raj and Bhima Red depicted low 

compatibility compared to other red onion 

varieties. 

Improvement of garlic using mutation 

breeding techniques 

Garlic crop is clonally propagated as sexually 

sterile in nature. Usually mutation breeding plays 

vital role in creating genomic variation in plants. 

Hence, physical mutagen EMS with four levels of 

concentrations was studied in garlic var. Bhima 

Omkar and Bhima Purple. Total of 750 cloves were 

treated in each treatment in three replicates. The 

average data on marketable yield, single bulb 

weight and total soluble solids are shown in Table 

2.20.
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Table 2.20. Screening of Mo population after EMS mutagen treatment

Vm{bH$m 2.20 : B©E_Eg CËn[adV©OZ CnMma Ho$ CnamÝV Mo  g§»`m H$s ñH«$sqZJ 

{H$ñ_ 
Variety

CËn[adV©OZ CnMma 
Mutagen Treatment

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

Am¡gV H§$X ^ma
 (J«m_)

ABW (g)

Hw$b KwbZerb R>mog nXmW© 
({~«Šg)

TSS (Brix)

^r_m Amo‘H$ma
Bhima Omkar

~r Amo 0.8 à{VeV B©E_Eg 
B.O. 0.8% EMS 

28.65 8.65 41.89

~r Amo 1 à{VeV B©E_Eg 
B.O. 1% EMS 

20.32 7.56 42.32

~r Amo 1.2 à{VeV B©E_Eg 
B.O. 1.2% EMS 

11.21 7.66 41.23

~r Amo 1.4 à{VeV B©E_Eg 
B.O. 1.4% EMS 

17.11 8.99 41.22

H§$Q´>mob  
Control 

52.31 9.43 42.32

^r_m nn©b 
Bhima Purple

~r nr 0.8 à{VeV B©E_Eg 
B.P. 0.8% EMS 

40.9 7.87 42.67

~r nr 1 à{VeV B©E_Eg 
B.P. 1% EMS 

26.4 6.76 42.54

~r nr 1.2 à{VeV B©E_Eg 
B.P. 1.2% EMS 

12.6 6.98 41.76

~r nr 1.4 à{VeV B©E_Eg 
B.P. 1.4% EMS 

15.2 7.88 41.43

H§$Q´>mob 
Control 

56.7 9.11 42.21

MY- Marketable Yield, ABW- Average Bulb Weight, TSS- Total Soluble Solids

CnO Am¡a AÝ` JwUm| Ho$ {bE Jm_m {d{H$aU go CËnÞ M  1

CËn[adV©OZ g§»`m H$m ^r _yë`m§H$Z {H$`m J`m Vm{H$ BgH$s 

g§V{V H$mo ~Zm`o aIm Om gHo$& a~r _m¡g_ Ho$ Xm¡amZ, bhgwZ H$s 

{H$ñ_m| (^r_m Amo‘H$ma Am¡a ^r_m nn©b) _| AmO_mE JE Xmo 

{d{H$aU _mÌm (1 Ed§ 5 J«o) Ho$ CËn[adV©OZ CnMma goQ> go 

126 go 250 d§eH«$_ ñWm{nV {H$E Om gHo$& 1 J«o go CnMm[aV 

^r_m Amo‘H$ma d§eH«$_ _| AÝ` g§`moOZm| Ho$ _wH$m~bo _| 

A{YH$V_ {dnUZ ̀ mo½` CnO àX{e©V hþB©& 

The M  mutagen population derived from gamma 1

radiation was also evaluated for yield and other 

traits for maintaining its pedigree in next  

population.  During rabi  season mutagen 

treatment set of two radiation doses (1 & 5 gray) 

applied in garlic varieties (Bhima Omkar and 

Bhima Purple) could establish 126 to 250 lines. 

The lines of Bhima Omkar treated with 1 gray 

showed highest marketable yield compared to the 

other combinations.
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2.4 : nmaån[aH$ {d{Y Ho$ _mÜ`_ go ß`mO _| E’$  g§H$am| 1

H$m {dH$mg 

Za d§Ü` d§eH«$_m| Ho$ _mÜ`_ go {dH${gV bmb ß`mO E’$     1

g§H$am| H$m _yë`m§H$Z 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Hw$b 71 E’$  g§H$am| H$m CZHo$ 1

n¡V¥H$m| Am¡a VwbZr` {H$ñ_m| Ho$ gmW _yë`m§H$Z {H$`m J`m& Mma 
E’$  g§H$a ̀ Wm E_Eg 222 E × 571 - EbAma, E_Eg 48 E  1

× 1607, E_Eg 48 E × AmaOrnr - 3 VWm E_Eg 111 E  
×�1605 _| VwbZr` {H$ñ_ ^r_m e{º$ (40.86 Q>Z/ho.) H$s 
VwbZm _| {dnUZ ̀ mo½` CnO Ho$ {bE 26 à{VeV go ̂ r A{YH$ 
g§H$a AmoO XO© {H$`m J`m& BgHo$ gmW hr BZ_| EH$g_mZ 
AmH$ma dmbo H§$X nmE JE Am¡a ̀ o g§H$a Omo‹S> Ed§ Vmoa dmbo H§$Xm| go 
_wº$ Wo (Vm{bH$m 2.21)& ̂ ÊS>maU Ho$ Mma _mh CnamÝV Ý`yZV_ 
^ÊS>maU j{V E_Eg222E ×�1605 (29.01 à{VeV) _| XO© 
H$s JB© O~{H$ BgHo$ _wH$m~bo _| gd©loð> VwbZr` {H$ñ_ ^r_m 
{H$aU _| ̂ ÊS>maU j{V 42.22 à{VeV XO© hþB©&  

2.4: Development of F  hybrids in onion 1

through conventional method

Evaluation of red onion F hybrids developed 1 

through male sterile lines 

Seventy one F  hybrids along with their parents 1

and checks were evaluated during late kharif 

season. Four F  hybrids viz.; MS222A × 571-LR, 1

MS48A × 1607, MS48A × RGP-3 and MS111A × 

1605 recorded more than 26% heterosis for 

marketable yield over the best check Bhima Shakti 

(40.86 t/ha) with uniform bulbs and free from 

doubles and bolters (Table 2.21). The minimum 

storage loss after four months of storage was 

recorded in MS222A × 1605 (29.01%) against the 

best check Bhima Kiran (42.22%).

Vm{bH$m 2.21 : nN>oVr Iar\$ 2018-19 Ho$ Xm¡amZ  gd©loð> àXe©Z H$aZo dmbo gmV E’$  g§H$a 1

Table 2.21: Seven best performing F hybrids during late kharif 2018-191 

à{d{ï>`m§ 
Entries

{dnUZ 
`mo½`
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` 
H§$X 

(à{VeV)
MB (%)

Am¡gV
H§$X
^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

VwbZr` 
{H$ñ_ ^r_m e{º$ 

H$s VwbZm
_| g§H$a 

AmoO (à{VeV)
Heterosis 

over check 
BSh (%)

E_Eg 222 × 571-EbAma
MS222A × 571-LR

58.89 100.00 88.33 0.00 0.00 129 1.05 44.12

E_Eg 48E × 1607
MS48A × 1607

54.44 100.00 81.67 0.00 0.00 129 1.08 33.25

E_Eg 48E × AmaOrnr -3
MS48A × RGP-3

52.89 100.00 79.33 0.00 0.00 127 1.04 29.44

E_Eg 111E × 1605
MS111A × 1605

51.67 100.00 77.50 0.00 0.00 127 1.09 26.45

E_Eg 111E × 564-S>rAma 
MS111A × 564-DR

45.60 82.01 114.0 10.31 0.00 127 1.05 11.60

Continued on next page..... 

E_Eg 111E × 571-EbAma
MS111A × 571-LR

45.00 86.65 84.38 0.00 13.35 129 1.10 10.13

E_Eg 111 × AmaOrnr -4
MS111A × RGP-4

42.52 92.13 82.00 7.87 0.00 127 1.08 4.06
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During rabi, seventy nine F  hybrids were 1

evaluated along with their parental lines and 

checks. Standard heterosis was recorded up to 

26.96% (MS1600A × 1604) for marketable yield. 

Five F  hybrids viz., MS1600A × 1604, MS65A × KH-1

M-1, MS111A × 1608, MS1600A × RGP-3 and 

MS111A × 1609 showed >21.19% heterosis for 

marketable yield over the best check Bhima Shakti 

(40.43 t/ha) (Table 2.22). 

These hybrids showed more than 84% marketable 

yield and free from doubles and bolters except 

(MS111A × 1608). 

a~r _m¡g_ Ho$ Xm¡amZ, Hw$b 79 F  g§H$am| H$m _yë`m§H$Z CZHo$ 1

n¡V¥H$ d§eH«$_m| Am¡a VwbZr` {H$ñ_m| Ho$ gmW {H$`m J`m& {dnUZ 
`mo½` CnO Ho$ {bE _mZH$ g§H$a AmoOVm H$mo 26.96 à{VeV 
(E_Eg 1600 E × 1604) VH$ XO© {H$`m J`m& nm§M F  1

g§H$am| ̀ Wm E_Eg 1600 E × 1604, E_Eg 65 E × Ho$EM-
E_-1, E_Eg 111E × 1608, E_Eg 1600 E × AmaOrnr 
3 VWm E_Eg 111 E × 1609 _| gd©loð> VwbZr` {H$ñ_ ̂ r_m 
e{º$ (40.43 Q>Z/ho.) H$s VwbZm _| {dnUZ `mo½` CnO Ho$ 
{bE 21.19 à{VeV go ^r A{YH$ H$s g§H$a AmoOVm àX{e©V 
hþB© (Vm{bH$m 2.22)& BZ g§H$am| _| 84 à{VeV go ̂ r {dnUZ 
`mo½` CnO àX{e©V hþB© Am¡a E_Eg 111 E × 1608 H$mo 
N>mo‹S>H$a AÝ` g^r g§H$a Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wo&

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

40.86 88.89 82.23 2.25 7.22 131 1.14 -

nwUo aoS> (~rEgEg 441) 
(VwbZr`) 
Pune Red (BSS-441) (C)

29.00 62.14 87.00 0.00 37.86 129 1.13 -

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

28.81 83.41 70.28 1.92 10.29 129 1.05 -

Amo[aEÊQ> (~rEgEg 133) 
(VwbZr`) 
Orient (BSS-133) (C)

24.78 70.73 69.46 8.96 14.47 125 1.08 -

BÝS¡>_ 4 (VwbZr`)
Indam-4 (C)

22.08 67.28 65.38 1.65 27.30 129 1.06 -

grdr/CV (%) 10.21 9.78 12.29 13.08 20.67 1.13 - -

EbEgS>r/LSD (P=0.05) 4.65 12.55 14.38 5.45 10.80 2.35 - -

à{d{ï>`m§ 
Entries

{dnUZ 
`mo½`
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` 
H§$X 

(à{VeV)
MB (%)

Am¡gV
H§$X
^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

VwbZr` 
{H$ñ_ ^r_m e{º$ 

H$s VwbZm
_| g§H$a 

AmoO (à{VeV)
Heterosis 

over check 
BSh (%)

Continued from previous page..... 

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio 

of Equatorial & Polar diameter, BSh-Bhima Shakti
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Vm{bH$m 2.22 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV E’$  g§H$a 1

Table 2.22: Seven best performing F hybrids during rabi 2018-191 

à{d{ï>`m§ 
Entries

{dnUZ 
`mo½`
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` 
H§$X 

(à{VeV)
MB 
(%)

Am¡gV
H§$X
^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

VwbZr` 
{H$ñ_

^r_m e{º$ 
H$s VwbZm
_| g§H$a 
AmoO 

(à{VeV)  
Heterosis 

over check 
BSh (%)

E_Eg 1600 E × 1604 
MS1600A × 1604

51.33 100.00 77.00 0.00 0.00 120 1.02 26.96

E_Eg 65 E × Ho$EM-E_-1 
MS65A × KH-M-1

50.80 95.25 95.25 0.00 0.00 123 1.14 25.64

E_Eg 111E × 1608 
MS111A × 1608

49.93 84.16 93.63 7.75 8.09 120 1.09 23.50

E_Eg 1600 E × AmaOrnr - 3 
MS1600A × RGP-3

49.47 100.00 74.20 0.00 0.00 123 1.17 22.35

E_Eg 111E × 1609 
MS111A × 1609

49.00 94.23 98.00 0.00 0.00 120 1.13 21.19

E_Eg 222 E × AmaOrnr-2 
MS222A × RGP-2

47.67 100.00 71.50 0.00 0.00 120 1.13 17.89

E_Eg 111 E × AmaOrnr-3 
MS111A × RGP-3

47.60 100.00 71.40 0.00 0.00 126 1.11 17.73

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

40.43 94.36 71.12 3.16 1.80 124 1.06 -

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

37.62 93.13 69.38 3.73 1.83 125 1.07 -

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

36.19 96.46 62.27 1.99 0.00 125 1.08 -

BÝS¡>_ 4 (VwbZr`) 
Indam-4 (C)

33.05 84.97 65.68 3.82 10.27 126 1.08 -

nwUo ao‹S> (~rEgEg 441) (VwbZr`) 
Pune Red (BSS-441) (C)

29.59 79.44 65.18 5.70 7.55 120 1.06 -

grdr/CV (%) 11.14 3.72 10.57 12.74 14.16 1.70 - -

EbEgS>r/LSD (P=0.05) 4.53 5.65 11.98 4.47 5.08 3.37 - -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio 

of Equatorial & Polar diameter, BSh-Bhima Shakti

Iar\$ _mg¡ _ H$o  Xma¡ mZ, H$w b 81 E’$  gH§ $am| H$m _ëy `mH§ $Z CZH$o  1

nV¡ H¥ $ de§ H$« _m| Ama¡  Vbw Zr` {H$ñ_m| H$o  gmW {H$`m J`m& {dnUZ 
During kharif, 81 F  hybrids were evaluated along 1

with their parental lines and checks. The standard 
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`m½o ` CnO H$o  {bE _mZH$ gH§ $a AmOo Vm H$mo 70.88 à{VeV 
(E_Eg 111 E × 1608) VH$ XO© {H$`m J`m& VrZ gH§ $am| ̀ Wm 
E_Eg 111 E × 1608, E_Eg 1600 E × AmaOrnr 4 VWm 
E_Eg 1600 E × AmaOrnr-1 _| gdl© ðo > Vbw Zr` {H$ñ_ ̂ r_m 
gnw a (17.24 Q>Z/h.o ) H$o  _Hw $m~bo _| {dnUZ `m½o ` CnO H$o  
{bE 34.76 à{VeV go ̂ r A{YH$ H$s gH§ $a AmOo Vm àX{eV©  hBþ &©  
BZ gH§ $am| _| 87 à{VeV go ^r A{YH$ H$s {dnUZ `m½o ` CnO 
CËnÞ hBþ © & H$o db E_Eg 1600 E × AmaOrnr-4 (14.01 
à{VeV OmS‹o > dmbo H$§ X) VWm E_Eg 1600 E × AmaOrnr-1 
(7.04 à{VeV OmS‹o > dmbo H$§ X) H$mo N>mS‹o >H$a AÝ` g^r gH§ $a 
OmS‹o > Ed§ Vmao  dmbo H$§ Xm| go _ºw $ Wo (Vm{bH$m 2.23)& n[an¹$Vm _| 
g~go H$_ {XZ E_Eg 1600 E × AmaOrnr - 1 (97 {XZ) Ed§ 
VXnþ amÝV E_Eg 111 E × 1608 (99 {XZ) _| bJ&o    

heterosis was recorded up to 70.88% (MS111A × 

1608) for marketable yield. Three F  hybrids viz., 1

MS111A × 1608, MS1600A × RGP-4 and MS1600A 

×  RGP-1 showed >34.76% heterosis  for 

marketable yield over the best check Bhima Super 

(17.24 t/ha). These hybrids produced more than 

87 percent marketable yield which was free from 

bolters and doubles, except MS1600A × RGP-4 

(14.01% doubles) and MS1600A × RGP-1 (7.04% 

doubles) (Table 2.23). 

The minimum days to harvesting was recorded in 

MS1600A × RGP-1 (97 days) followed by MS111A 

× 1608 (99 days).

Vm{bH$m 2.23 : Iar\$ 2019 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV E’$   g§H$a 1

Table 2.23: Seven best performing F hybrids during kharif 20191 

à{d{ï>`m§ 
Entries

{dnUZ 
`mo½`
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` 
H§$X 

(à{VeV)
MB (%)

Am¡gV
H§$X
^ma 

(J«m_)
ABW 

(g)

Omo‹S> 
dmbo 
H§$X 

(à{VeV)
Doubles

Vmoa 
dmbo 
H§$X 

(à{VeV) 
Bolters 

(%)

Hw$b 
KwbZerb 

R>mog 
nXmW© 

(à{VeV)
TSS 
(%)

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

Ajr` :
Y«wdr`
E:P

VwbZr` 
{H$ñ_

^r_m gwna 
H$s VwbZm
_| g§H$a 
AmoO 

(à{VeV)
Hetrosis 

over 
best 

check 
BSu (%)

E_Eg 111 E × 1608 
MS111A × 1608

29.47 100.0 64.20 0.00 0.00 12.00 99.00 1.05 70.88

E_Eg 1600E × 
AmaOrnr-4 
MS1600A × RGP-4

24.22 87.98 54.50 14.01 0.00 11.50 108.00 1.04 40.46

E_Eg 1600E × 
AmaOrnr 1 
MS1600A × RGP-1

23.24 89.22 61.00 7.04 0.00 11.60 97.00 1.04 34.76

E_Eg 65 E × 1666
MS65A × 1666

18.13 69.31 52.21 0.00 0.00 11.65 108.33 1.06 5.15

E_Eg 222 E × 1630
MS222A × 1630

17.64 54.52 58.61 0.00 0.00 11.42 104.50 1.05 2.32

E_Eg 65 E × Ho$EM - 
E_-1
MS65A × KH-M-1

17.55 71.68 53.43 0.00 7.39 11.60 100.00 1.14 1.79

Continued on next page..... 
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Za d§Ü` d§eH«$_m| Ho$ _mÜ`_ go {dH${gV H$s JB© 24 E’$     2

g§»`m _| go, nm§M g§»`m `Wm E_Eg 111E × AmaOrAmo 53, 

E_Eg 1600 E × AmaOrAmo 53, E_Eg 222E × AmaOrAmo 

53, E_Eg 111E × ̂ r_m amO VWm E_Eg 1600 E × ̂ r_m 
ao‹S> _| 34 Q>Z/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO CËnÞ hþB© 
Am¡a gmW hr `o Jhao bmb a§J Ho$ EH$g_mZ H§$Xm| Ho$ gmW 
AmemOZH$ nmB© JBª& gmW hr `o Omo‹S> Ed§ Vmoa dmbo H§$Xm| go ^r 
_wº$ nmB© JBª& g§H$aU Ho$ _mÜ`_ go {dH${gV H$s JB© Hw$b N>: 

E’$  g§»`m _| go, Xmo g§»`m (EZ-2-4-1 × ^r_m amO Am¡a 4

595 × ^r_m ao‹S>) _Ü`_ bmb a§J Ed§ EH$g_mZ AmH$ma dmbo 
H§$Xm| Ho$ gmW AmemOZH$ nmB© JBª Am¡a gmW hr `o _Ü`_ 
n[an¹$Vm (nm¡Y amonU Ho$ 121 {XZ ~mX) Ho$ gmW Omo‹S> Ed§ Vmoa 
dmbo H§$Xm| go ^r _wº$ nmB© JBª& nwZ: bmb ß`mO Ho$ Hw$b 110 

E’$  g§H$am| H$m {dH$mg namJH$m| Ho$ ê$n _| MwZo JE 22 loð> 1

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, 

Out of 24 F  populations developed through male 2

sterile lines, �ive population viz.; MS 111A × RGO-

53, MS 1600A × RGO-53, MS 222A × RGO-53, MS 

111A × Bhima Raj and MS 1600A × Bhima Red 

produced more than 34 t/ha marketable yield and 

was found promising with dark red uniform bulbs 

and were also free from doubles and bolters. Out of 

s i x  F  p o p u l a t i o n s  d e v e l o p e d  t h r o u g h 4

hybridization, two population (N-2-4-1 × Bhima 

Raj and 595 × Bhima Red) were found promising 

with medium red uniform bulbs and also free from 

doubles and bolters with mid maturity (121 days 

after transplanting). 

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-

E_Eg 1600E × 1613 
MS1600A × 1613

16.82 52.31 58.98 10.39 0.00 11.72 105.67 1.07 -2.45

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

17.24 76.30 52.80 3.96 0.00 11.81 112.00 1.05 -

^r_m S>mH©$ ao‹S> (VwbZr`)
Bhima Dark Red (C)

11.03 55.45 45.64 13.76 0.00 11.63 113.67 1.05 -

grdr/CV (%) 7.80 5.85 13.74 18.95 14.07 2.28 3.29 - -

EbEgS>r
LSD (P=0.05)

4.92 2.60 10.62 8.68 7.13 0.43 5.46 - -

Continued from previous page..... 

à{d{ï>`m§ 
Entries

{dnUZ 
`mo½`
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` 
H§$X 

(à{VeV)
MB (%)

Am¡gV
H§$X
^ma 

(J«m_)
ABW 

(g)

Omo‹S> 
dmbo 
H§$X 

(à{VeV)
Doubles

Vmoa 
dmbo 
H§$X 

(à{VeV) 
Bolters 

(%)

Hw$b 
KwbZerb 

R>mog 
nXmW© 

(à{VeV)
TSS 
(%)

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

Ajr` :
Y«wdr`
E:P

VwbZr` 
{H$ñ_

^r_m gwna 
H$s VwbZm
_| g§H$a 
AmoO 

(à{VeV)
Hetrosis 

over 
best 

check 
BSu (%)

MY- Marketable Yield, MB- Marketable Bulbs, TSS- Total Soluble Solids, DTH- Days to Harvest, E:P-Ratio of 
Equatorial & Polar diameter, BSu-Bhima Super
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1607, 1608, 1609, 1612, 1613, 1629, 1630, 
1657, 1663 VWm  1666 Ho$ gmW nm§M E_Eg d§eH«$_m| 
(E_Eg 48 E, E_Eg 65 E, E_Eg 111 E, E_Eg 222 E 
VWm E_Eg 1600 E) Ho$ ~rM H«$mg H$amH$a {H$`m J`m& 

ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ 

n[a`moOZm _| S>rAmoOrAma hmB{~«S>-73, S>rAmoOrAma 

hmB{~S« > 173 Ed§ S>rAmOo rAma hmB{~S« > 179 em{_b  

S>rAmoOrAma hmB{~«S> 73 ß`mO H$m E’$  g§H$a Iar\$ Ho$ {bE 1

Cn`wº$,Am¡a H§$X EH$g_mZ VWm AmH$f©H$ Jhao bmb a§J Ho$  
JmobmH$ma hmoVo h¢& Xmo df© Ho$ Am§H$‹S>m| Ho$ AmYma na, Bg g§H$a _| 
33.67 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO Omo VwbZr` {H$ñ_ ̂ r_m 
gwna (30.31 Q>Z/ho.) Ho$ _wH$m~bo _| 11.20 à{VeV A{YH$ 
Wr& ̀ h g§H$a Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ h¡& nVbr J«rdm Ho$ 
gmW H§$X H$m Am¡gV ^ma 61.3 J«m_ h¡& `h EH$ AJoVr 
n[an¹$Vm dmbm g§H$a h¡ {OgH$s nm¡Y amonU Ho$ 91 {XZm| ~mX 
hm{gb {H$ Om gH$Vr h¡& 

S>rAmoOrAma hmB{~«S> - 173 a~r Ho$ {bE ß`mO H$m EH$ Cn`wº$ 

E’  g§H$a h¡ {OgHo$ H§$X _Ü`_ bmb a§J Ho$ gmW JmobmH$ma hmoVo   1

h¢& EH$g_mZ H§$X CËnÞ hmoVo h¢ Am¡a Omo‹S> Ed§ Vmoa dmbo H§$Xm| go 
_wº$ h¡& Xmo df© Ho$ Am§H$‹S>m| Ho$ AmYma na, Bg g§H$a _| 40.55 
Q>Z/ho. H$s {dnUZ `mo½` CnO Omo VwbZr` {H$ñ_ ^r_m {H$aU 
(31.05 Q>Z/ho.) Ho$ _wH$m~bo _| 30.59 à{VeV A{YH$ h¡& 
nVbr J«rdm Ho$ gmW H§$X H$m Am¡gV ̂ ma 91 J«m_ nm`m OmVm h¡& 
H§$Xm| H$s IwXmB© nm¡YamonU Ho$ 111 {XZm| ~mX H$s Om gH$Vr h¡ 
Am¡a ̂ ÊS>maU j_Vm ̂ r AÀN>r h¡& 

S>rAmoOrAma hmB{~«S> - 179 a~r Ho$ {bE EH$ Cn`wº$ ß`mO F  1

g§H$a h¡ {OgHo$ H§$X JmobmH$ma _Ü`_ bmb a§J dmbo hmoVo h¢& 
EH$g_mZ AmH¥${V dmbo H§$X CËnÞ hmoVo h¢ Am¡a `h g§H$a Omo‹S> 
Ed§ Vmoa dmbo H§$Xm| go ̂ r _wº$ h¡& Xmo df© Ho$ Am§H$‹S>m| Ho$ AmYma na, 
Bg g§H$a _| 36.17 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO hm{gb H$s 
JB© Omo VwbZr` {H$ñ_ ^r_m {H$aU (31.05 Q>Z/ho.) Ho$ 
_wH$m~bo 16.48 à{VeV A{YH$ h¡& nVbr J«rdm Ho$ gmW H§$X 
H$m Am¡gV ^ma 60.8 J«m_ nm`m OmVm h¡& H§$Xm| H$s IwXmB© nm¡Y 
amonU Ho$ 108 {XZm| ~mX H$s Om gH$Vr h¡ Am¡a BZH$s ̂ ÊS>maU 
j_Vm ̂ r AÀN>r nmB© OmVr h¡& 

3, RGP-4, RGP-5, 1604, 1605, 1606, 1607, 1608, 

1609, 1612, 1613, 1629, 1630, 1657, 1663 and 

1666. 

DOGR Hy-73, DOGR Hy-173 and DOGR Hy-

179 introduced in AINRPOG trial

DOGR Hy-73 is an onion F hybrid suitable for 1 

kharif season and its bulbs are uniform, globe with 

attractive dark red. On the basis of two-year data, 

this hybrid produced 33.67 t/ha marketable yield 

which is 11.20% higher than the best check Bhima 

Super (30.31 t/ha). It is free from double bulbs and 

bolters. The average bulb weight is 61.3 g with thin 

neck. This hybrid is early in maturity and 

harvested in 91 days after transplanting.

DOGR Hy-173 is an onion F  hybrid suitable for 1

rabi season and its bulbs are globe with medium 

red. It produced uniform bulbs and free from 

doubles and bolters. On the basis of two-year 

data, this hybrid produced 40.55 t/ha marketable 

yield which is 30.59% higher than the best check 

Bhima Kiran (31.05 t/ha). The average bulb 

weight is 91.0 g with thin neck. Its bulbs are 

harvested in 111 days after transplant and good 

in storage.

DOGR Hy-179 is an onion F  hybrid suitable for 1

rabi season and its bulbs are medium red with 

globe shape. It produced uniform bulbs and free 

from doubles and bolters. On the basis of two-year 

data, this hybrid produced 36.17 t/ha marketable 

yield which is 16.48% higher than the best check 

Bhima Kiran (31.05 t/ha). The average bulb 

weight is 60.8 g with thin neck. Bulbs are 

harvested in 108 days after transplanting and 

good in storage.
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S>rAmoOrAma hmB{~«S>-179 S>rAmoOrAma hmB{~«S>-73 S>rAmoOrAma hmB{~«S>-173 

{MÌ 2.9: E’  g§H$a S>rAmoOrAma hmB{~«S>-73, S>rAmoOrAma hmB{~«S>-173 VWm S>rAmoOrAma hmB{~«S>-179 Ho$ H§$X   1

DOGR Hy-179DOGR Hy-73 DOGR Hy-173

Fig. 2.9 : Bulbs of F hybrids DOGR Hy-73, DOGR Hy-173 and DOGR Hy-1791 

ß`mO _| Za d§Ü` d§eH«$_m| Am¡a A§V: àOmV H$m {dH$mg 

M`{ZV H§$Xm| Ho$ gmW bmb ß`mO Ho$ nm§M Za d§Ü` d§eH«$_m| H$m 
ew{ÕH$aU Am¡a JwUZrH$aU H$m H$m`© 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$aU, ^r_m e{º$ Am¡a S>rAmoOrAma 1133) 
H$s {d{^Þ {H$ñ_r` n¥ð>^y{_ _| Za d§Ü`Vm H$m ñWmZmÝVaU H$aZo 
Ho$ {bE ~rgr   AdñWm _| Zm¡ g§`moOZ Am¡a ~rgr  AdñWm _| EH$ 1 3

g§`moOZ H$mo AmO_m`m J`m& M`{ZV n¡V¥H$m| Ho$ EH$b H§$X go 
A§V: àOmV d§eH«$_m| (AmB©  _| 28 A§V: àOmV, AmB©  _| 3 A§V: 1 3

àOmV Am¡a AmB©  AdñWm _| EH$ A§V: àOmV) H$m {dH$mg H$m`© 4

àJ{V na h¡& a~r _m¡g_ Ho$ Xm¡amZ VwbZr` {H$ñ_m| Ho$ gmW Hw$b 
31 A§V: àOmV d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& g~go A{YH$ 
{dnUZ `mo½` CnO AmB© - 1272 (53.00 Q>Z/ho.) _| Ed§ 1

VXþnamÝV AmB© -1450-1-1 (47.33 Q>Z/ho.) Ed§ AmB© -1 1

1325 (45.43 Q>Z/ho.) _| nmB© JB© & Ho$db AmB© -1325 1

(3.13 à{VeV) H$mo N>mo‹S>H$a `o A§V: àOmV d§eH«$_ Omo‹S> Ed§ 
Vmoa dmbo H§$Xm| go _wº$ nmE JE Am¡a BZ_| 96 à{VeV go ^r 
A{YH$ H$s {dnUZ ̀ mo½` nmB© JB© (Vm{bH$m 2.24)&  

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. Thirty-one 4

inbreds along with checks were evaluated during 

rabi season.  Highest marketable yield was 

recorded in I -1272 (53.00 t/ha) followed by I -1 1

1450-1-1 (47.33 t/ha) and I -1325 (45.43 t/ha) 1

and were free from doubles and bolters except I -1

1325 (3.13% bolters) with more than 96 percent 

marketable yield (Table 2.24).

Vm{bH$m 2.24 : a~r 2018-19 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV A§V: àOmV (AmB© ) 1

Table 2.24: Seven best performing inbreds (I ) during rabi 2018-191

A§V: àOmV 
Inbreds

{dnUZ 
`mo½` CnO 
(Q>Z/ho.) 

MY 
(t/ha)

{dnUZ `mo½` 
H§$X 

(à{VeV) 
MB (%)

{dnUZ `mo½` 
H§$X ^ma 
(J«m_)

MBW (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

I -1272 1 53.00 100.00 79.50 0.00 0.00 119.00 1.16

I -1450-1-1 1 47.33 100.00 71.00 0.00 0.00 119.00 1.10

Continued from previous page..... 

Annual Report 2019 



78

g\o$X ß`mO Ho$ E’$  g§H$am| H$m _yë`m§H$Z 1

a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO g§H$am| H$m _yë`m§H$Z 

Hw$b CÞrg g§H$am| H$m _yë`m§H$Z {H$`m J`m Am¡a gd©loð> 
VwbZr` {H$ñ_ ̂ r_m œoVm Ho$ gmW BZH$s VwbZm H$s JB©& {dnUZ 
`mo½` CnO Ho$ _m_bo _| gÌh g§H$a VwbZr` {H$ñ_ Ho$ gmW 
Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` nmE JE& g~go A{YH$ {dnUZ 

`mo½` CnO g§H$a E_Eg 100 × S>ãë`y 355 E’$  (37.48 1

Q>Z/ho.) _| Am¡a g~go A{YH$ Hw$b CnO E_Eg 100 × ̂ r_m 
œoVm (38.66 Q>Z/ho.) _| XO© H$s JB©& Xg g§H$am| _| ~ohVa 
n¡V¥H$m| H$s VwbZm _| gH$mamË_H$ g§H$a AmoOVm Wr Omo {H$ 7.39 
go 19.66 à{VeV Ho$ ~rM Wr& Xg g§H$a Vmoa dmbo H§$Xm| go _wº$ 
nmE JE& 

Evaluation of white onion F  hybrid1 s 

Evaluation of white onion hybrid during rabi 

season

Nineteen hybrids were evaluated and compared 

with the check Bhima Shweta. Seventeen hybrids 

were statistically at par with the check variety for 

marketable yield. None of the hybrid was superior 

with standard check (40.22 t/ha). The hybrid MS-

100 × W-355 F  recorded highest marketable yield 1

(37.48 t/ha) and total yield 38.66 t/ha in MS-100 × 

Bhima Shweta. Three hybrids had positive 

heterosis over better parent ranged from 7.39 to 

19.66%. Ten hybrids were bolter free. 

I -13251 45.43 96.35 77.26 0.00 3.13 119.67 1.13

I -1319-1-31 44.57 98.00 70.92 0.00 0.00 120.00 1.16

I -1450-1-21 42.70 100.00 67.31 0.00 0.00 120.00 1.14

I -1279-1-4 1 41.73 100.00 62.60 0.00 0.00 119.00 1.11

I -1415 1 40.22 100.00 60.33 0.00 0.00 119.00 1.11

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

40.43 94.36 71.12 3.16 1.80 124.00 1.06

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

37.62 93.13 69.38 3.73 1.83 125.00 1.07

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

36.19 96.46 62.27 1.99 0.00 125.00 1.08

grdr/CV (%) 8.37 10.62 10.15 27.75 16.41 1.05 -

EbEgS>r/LSD (P=0.05) 4.74 6.04 8.64 11.14 6.02 3.25 -

A§V: àOmV 
Inbreds

{dnUZ 
`mo½` CnO 
(Q>Z/ho.) 

MY 
(t/ha)

{dnUZ `mo½` 
H§$X 

(à{VeV) 
MB (%)

{dnUZ `mo½` 
H§$X ^ma 
(J«m_)

MBW (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 from previous page..... 

MY- Marketable Yield, MBW- Marketable Bulb Weight, DTH- Days to Harvest, E:P-Ratio of Equatorial & 

Polar diameter
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Table 2.25: Five high yielding accessions of white onion during rabi season

Vm{bH$m 2.25 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

{MÌ 2.10 : g\o$X ß`mO g§H$a 
Fig. 2.10 : White onion hybrid

à{d{ï>`m§ 
Entries

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

TY 
(t/ha) 

{dnUZ 
`mo½`
CnO 
MY  

(t/ha)

{dnUZ `mo½` 
H§$X ^ma 
(J«m_)
MBW  

(g)

Omo‹S> 
dmbo 
H§$X 

(à{VeV)
Doubles 

(%)

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

Mma _mh _| 
^ÊS>maU j{V 

(à{VeV)
Storage 
loss in 4 
months 

(%)

{dnUZ `mo½` CnO 
Ho$ {bE ~ohVa n¡V¥H$ 
H$s VwbZm  _| g§H$a 

AmoO à{VeV 
Heterosis over 
better parent 

for MY

E_Eg 100 × ^r_m œoV
MS-100 × B. Shweta

38.66 35.81 61.22 2.14 12.26 71.56 19.66

E_Eg 100 × S>ãë`y 355 
MS-100 × W-355 

37.48 37.48 63.66 0.00 11.00 89.51 -7.31

E_Eg 100 × S>ãë`y 396
MS-100 × W-396 

37.00 33.86 58.75 4.09 12.11 88.46 -18.78

E_Eg 100 × S>ãë`y 448 
MS-100 × W-448

36.98 34.53 62.17 2.37 11.33 91.18 15.36

E_Eg 100 × S>ãë`y 361
MS-100 × W-361

34.26 32.14 54.32 3.12 12.16 66.76 7.39

^r_m œoVm (VwbZr`) 
Bhima Shweta (C)

40.41 40.22 66.19 0.26 11.71 69.21 -

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

2.85 4.35 5.51 2.93 1.06 31.45 -

Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO g§H$am| H$m _yë`m§H$Z 

Iar\$ _m¡g_ Ho$ Xm¡amZ, VwbZr` {H$ñ_ ^r_m ew^«m Ho$ gmW Zm¡ 
g§H$am| H$m _yë`m§H$Z {H$`m J`m Am¡a VwbZmË_H$ AÜ``Z {H$`m 
J`m& Hw$b CnO Ho$ _m_bo _| VwbZr` {H$ñ_ (20.17 Q>Z/ho.) 
H$s VwbZm _| g§H$a E_Eg 100 × ^r_m œoVm E’$  C„oIZr` 1

ê$n go H$ht ~ohVa (27.24 Q>Z/ho.) nm`m J`m& hmbm§{H$, g^r 
g§H$am| _| VwbZr` {H$ñ_ Ho$ g_Vwë` hr {dnUZ `mo½` CnO 

Evaluation of white onion hybrid during 

kharif season

Nine hybrids were evaluated during kharif season 

along with the check Bhima Shubhra. Hybrid MS-

100 × Bhima Shweta F  was signi�icantly superior 1

(27.24 t/ha) over the check variety (20.17 t/ha) 

for total yield. However, all the hybrids produced 

TY - Total Yield, MY - Marketable Yield, MBW - Marketable Bulb Weight, TSS - Total Soluble Solids
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Vm{bH$m 2.26 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.26: Five high yielding accessions of white onion during kharif season

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

à{d{ï>`m§    
Entries

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

TY  
(t/ha)

{dnUZ 
`mo½`
CnO 

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

{dnUZ 
`mo½` H§$X 

^ma (J«m_) 
MBW (g)

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

{dnUZ `mo½` CnO Ho$ {bE ~ohVa 
n¡V¥H$ H$s VwbZm _| g§H$a AmoO 

à{VeV 
% Heterosis over better 

parent for MY

E_Eg 100 × ^r_m ew^«m 
MS-100 × Bhima Shubhra 

20.72 17.97 46.58 11.98 0.03

E_Eg 100 × ^r_m œoVm 
MS-100 × Bhima Shweta

27.24 17.54 57.06 12.74 0.00

E_Eg 100 × S>ãë`yEMQ>r 23 E
MS-100 × WHT-23A 

20.92 17.37 61.64 12.50 -0.01

E_Eg 100 × S>ãë`y 361 
MS-100 × W-361

22.58 15.94 64.73 12.94 -0.09

E_Eg 100 × \w$bo g\o$X 
MS-100 × Phule Safed 

15.59 13.21 50.25 11.04 -0.25

^r_m ew^«m 
Bhima Shubhra 

20.17 17.53 53.46 12.56 -

H«$mpÝVH$ {^ÞVm
C.D. (5%)

6.66 3.69 10.53 0.76 -

CËnÞ hþB©& BZ g§H$am| _| ~ohVa n¡V¥H$ Ho$ _wH$m~bo _| H$moB© g§H$a 
AmoOVm Zht Wr& g~go A{YH$ {dnUZ `mo½` CnO H$mo E_Eg 
100 × ̂ r_m ew^«m E’$  (17.97 Q>Z/ho.) _| hm{gb {H$`m J`m 1

O~{H$ VwbZr` {H$ñ_ _| ̀ h 17.53 Q>Z/hoŠQ>o`a hr hm{gb H$s 
Om gH$s&    

at par marketable yield as compared to the check. 

There was no heterosis over better parent in these 

hybrids. The highest marketable yield was 

observed in MS-100 × Bhima Shubhra F1 (17.97 

t/ha) whereas, in check it was 17.53 t/ha.

{W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) Ho$ {dê$Õ ß`mO àOZH$ 
d§eH«$_m| H$m àXe©Z 

a~r 2018-19 Ho$ Xm¡amZ EH$ AÜ``Z {H$`m J`m {OgH$m 
à`moOZ à_wI ZmerOrd {W«ßg Ho$ {dê$Õ 78 àOZH$ d§eH«$_m| 
Am¡a g§H$am| Ho$ àXe©Z H$m _yë`m§H$Z H$aZm Wm & àË`oH$ 
OrZàê$n Ho$ {bE Xmo nwZamd¥{V`m| H$mo ~Zm`o aIm J`m Am¡a àË`oH$ 
nwZamd¥{V _| Vrg nm¡Ym| H$mo em{_b {H$`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$`m J`m Am¡a nm¡Y amonU Ho$ 65-70 {XZm| ~mX nUu` 
j{V H$mo ̂ r XO© {H$`m J`m& 1 go 5 H$s ñH$mo[a¨J H$m`©àUmbr H$m 
Cn`moJ H$aVo hþE IoV àXe©Z H$s J«oqS>J H$s JB©& BZ_| go, {W«ßg 
Ho$ à{V 66 OrZàê$n g§Vw{bV à{VamoYr Am¡a 12 OrZàê$n 
g§doXZerb nmE JE (Vm{bH$m 2.27)&  

Performance of onion breeding lines 

against thrips (Thrips tabaci Lindeman)

A study was conducted during rabi 2018-19 to 

evaluate the performance of 78 breeding lines and 

hybrids against major pest thrips. For each 

genotype, two replicates were maintained; consist 

of thirty plants per replicate. Thrips population 

(Avg. No. of thrips/plant) were recorded at 15 days 

intervals and foliage damage was recorded after 

65-70 days after planting.  Further � ield 

performance was graded using 1-5 scoring 

methodology. Among these, 66 genotypes showed 

moderately resistant and 12 were susceptible to 

thrips (Table 2.27).
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Vm{bH$m 2.27 : {W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) Ho$ {dê$Õ ß`mO àOZH$ d§eH«$_m| H$m àXe©Z 
Table 2.27: Performance of onion breeding line against thrips (Thrips tabaci Lindeman)

g§doXZerbVm a|O
Susceptibility Range

g§doXZerbVm
Susceptibility

à{d{ï>`m| H$s g§»`m 
No. of Entries

à{d{ï>`m§  
Entries

0-1 AË`{YH$ à{Vamo{YVm 
Highly 
Resistance

 -  -

1-2 à{Vamo{YVm 
Resistance

 -  -

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

66 1210, S>rAmoOrAma hmB{~«S>-8, 1639, 1623, 1635, 
1619, S>rAmoOrAma hmB{~«S>-50, 1608, AmaOrnr-2, 
S>rAmoOrAma -1050- gob, Ho$EME_-1, 1659, Ho$EME_-3,  
^r_m ao‹S>, 1620, 1666, 1217, ̂ r_m {H$aU, 1699, 1653, 
S>rAmoOrAma-1172-S>rAma, 1606, S>rAmoOrAma hmB{~«S>-2, 
AmaOrnr-3, 1552, S>rAmoOrAma-1048-gob, AmaOrnr -1, 
1621, 1630, 1651, 1694, S>rAmoOrAma hmB{~«S> -1, 
AmaOrnr -2, 1619, 1626, S>rAmoOrAma hmB{~«S> -7, 1395, 
1700, ^r_m e{º$, 1254, AmaOrnr-3, S>rAmoOrAma -
1044-gob, S>rAmoOrAma hmB{~«S>-56, hmB{~«S>-441, 1211, 
^r_m bmBQ> ao‹S>, AmaOrnr -5, 1625, 1605, Ho$EME_ -2, 
^r_m ao‹S>, 1622, 1647, AmaOrnr-4, 1636, 1620, 
1657, 1617, 1624, 1609, Ho$EM-E_-4, 1655, 1660, 
S>rAmoOrAma hmB{~«S> -6, AmaOrnr -1 VWm Ho$EM - E_ - 3  
1210, DOGR Hy-8, 1639, 1623, 1635, 1619, DOGR 
Hy-50, 1608, RGP-2, DOGR-1050-Sel, KHM-1, 1659, 
KHM-3,  Bhima Red, 1620, 1666, 1217, Bhima Kiran, 
1699, 1653, DOGR-1172-DR, 1606, DOGR Hy-2, 
RGP-3, 1552, DOGR-1048-Sel, RGP-1, 1621, 1630, 
1651, 1694, DOGR Hy-1, RGP-2, 1619, 1626, DOGR 
Hy-7, 1395, 1700, Bhima Shakti, 1254, RGP-3, 
DOGR-1044-Sel, DOGR Hy-56, Hy-441, 1211,  Bhima 
Light Red, RGP-5, 1625, 1605, KHM-2, Bhima Red, 
1622, 1647, RGP-4,  1636, 1620, 1657, 1617, 1624, 
1609, KH-M-4, 1655, 1660, DOGR Hy-6, RGP-1 and 
KH-M-3

3-4 g§doXZerb
Susceptible

12 1665, 1661, 1658, 1650, 1634, 1687, 1649, 1615, 
1668, 1632, 1613 and 1616

_mH©$a ghm`VmW© g§H$a AmoO àOZZ Ho$ {bE ß`mO 
OrZàê$nm| _| E‘Eg  bmoH$g H$m n¥W¸$aU 

^maV _| ß`mO H$s IoVr Iwbr nam{JV {H$ñ_m| VH$ gr{_V h¡ 
{Oggo H$_ ß`mO CËnmXH$Vm (17 Q>Z/ho.) H$mo ~‹T>mdm {_b 
gH$Vm h¡& Bg{bE, H§$X CËnmXH$Vm Ho$ {bE g§H$a ~rOm| Ho$ 
_mÜ`_ go Iwbr nam{JV {H$ñ_m| Ho$ ~rOm| H$mo ~XbH$a H§$X 
CËnmXH$Vm H$m gXþn`moJ H$aZo H$s Oê$aV h¡& g§H$a {dH$mg 
H$aZm bmJV à^mdr h¡ VWm{n ß`mO \$gb _| g§H$a {dH$mg 
H$aZm gr{_V h¡ Am¡a BgH$m H$maU BgH$s {Ûdm{f©H$ nwZO©ZZ 

Isolation of ms locus in onion genotypes for 

marker assisted heterosis breeding

Onion cultivation in India is restricted to open 

pollinated (OP) varieties, it could lead to the low 

onion productivity (17 t/ha). Therefore, there is 

need to harness the bulb productivity by the 

replacement of OP seeds through hybrid seeds, in 

turn hybrids directed for bulb productivity. The 

hybrid development is cost-effective, even though 

development of hybrids in onion crop is limited, 
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àH¥${V VWm Cƒ A§V:àOZZ AdgmX H$m hmoZm h¡, N>moQ>o AmH$ma 
Ho$ gmW EH$ nwînN>Ì _| Hw$N> gm¡ Ho$ C^`qbJr \y$bm| go AŠga 
Adm§{N>V {g~ g_mJ_ H$mo ~b {_bVm h¡, hmW go {H$`m J`m 
Znw§grH$aU ~‹S>m hr WH$mD$ Am¡a _ohZV dmbm H$m`© h¡& g§H$aU 
VWm g§H$a ~rO CËnmXZ g§~§Yr g_ñ`mAm| go Za d§Ü`Vm JwUm| 
H$mo em{_b H$aHo$ _wH$m~bm {H$`m Om gH$Vm h¡& 

Bg g§X^© _|, \$moQ>mo{gñQ>_ g~`y{ZQ> O (PsaO) EH$ OrZ 

{d{eï> _mH©$a H$m Cn`moJ h_mao ß`mO OrZàê$nm| _| Za d§Ü`Vm 

`w½_{dH$ënr H$s nw{ï> H$aZo Ho$ {bE {H$`m J`m& 490 ~rnr 

EånbrH$m°Z na à~b ̀ w½_{dH$ënr Ûmam, 490 ~rnr EånbrH$m°Z 

na {df‘¶w½‘ à~b {dH$ënr Ûmam VWm 437 ~rnr EånbrH$m°Ýg 

na {df_`w½_O à~b `w½_{dH$ënr Ûmam VWm E‘Eg bmoH$g Ho$ 

437 ~rnr EånbrH$m°Ýg na à{Vgmar `w½_{dH$ënr Ûmam ß`mO 

OrZàê$nm| Ho$ ~rM  ms bmoH$mB©  _| _mH©$a H$s {^ÞVm H$s JB©&  

{MÌ 2.11 : àOZH$ d§eH«$_m| Ho$ ~rM E‘Eg bmoH$g H$m _mH©$a ghm`VmW© M`Z, à~b Ed§ à{Vgmar bmoH$g Ho$ {bE PsaO OrZ _mH©$a 

OrZmoQ>mBn, EånbrH$m°Z {dIÊS>Zm| H$s VwbZm Ho$ {bE Cn`moJ {H$`m J`m  O' OrZê$ba 1Ho$~r ßbg S>rEZE b¡S>a  

due to its biennial reproductive nature and high 

inbreeding depression; the hermaphrodite 

�lowers of few hundred in an umbel with small size 

often lead to unwanted sib-mating, manual 

emasculation is very tedious and laborious. The 

hybridization and hybrid seed production 

problems can be encountered by aiding male 

sterility trait. In this context, the Photosystem I 

Subunit O (PsaO) a gene speci�ic marker was used 

to con�irm the male sterility alleles in onion 

genotype. The marker has been differentiated in  

ms loci among the genotypes by dominant allele at 

490 bp amplicon, heterozygous dominant alleles 

at 490 bp and 437 bp amplicons and recessive 

allele at 437 bp amplicon of ms locus. These alleles 

speci�ic lines will be used in the hybridization 

programme to develop onion hybrids in future.

Fig 2.11 : Marker assisted selection of ms locus among breeding lines, PsaO gene markers genotypes for 
dominant and recessive locus, O' GeneRuler 1kb plus DNA ladder used for comparison of amplicon fragments

2.5 : ß`mO H$s {H$ñ_m| Ed§ OZZÐì` _| àH$me g§V¥á,  
CO  j{Vny{V© VWm àH$me g§ûcofU à^mderbVm H$m 2

AÜ``Z 

a~r 2019-20 Ho$ Xm¡amZ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s g^r Xg ß`mO {H$ñ_m| Ho$ àH$me 
g§ûcofU àXe©Z H$s ñH«$sqZJ H$aZo Ho$ {bE EH$ à`moJ {H$`m J`m& 
àJV àH$me g§ûcofU àUmbr (_m°S>b g§»`m OrE\$Eg 3000) 
H$s _XX go àH$me g§ûcofU VWm g§~§{YV n¡am_rQ>am| H$mo _mnm 
J`m& nÎmr M¡å~a Ho$ ̂ rVa àH$me g§ûcofUr` g{H«$` {d{H$aU H$s 

gVV 1000 µmol _mÌm H$mo CnbãY H$amH$a n[aUm_m| H$mo XO© 
{H$`m J`m& 

2.5:  Study of  l ight  saturation,  CO  2

co m p e n s a t i o n  a n d  p h o to sy n t h e t i c 

e f � i c i e n c y  i n  o n i o n  va r i e t i e s  a n d 

germplasm

An experiment was conducted to screen out the 

photosynthetic performance of all ten onion 

varieties of ICAR-DOGR during rabi, 2019-20. 

The photosynthesis and related parameters were 

measured with the help of Advanced Photo-

synthetic System (Model No. GFS-3000). The 

results were recorded by providing constant 1000 

µmol of photosynthetically active radiation (PAR) 
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`h nm`m J`m {H$ ^r_m e{º$ Ûmam ~ohVa àH$me g§ûcofU 
-2 -1(9.876 µmol m  sec ) àXe©Z {H$`m J`m Am¡a BgHo$ 

-2 -1CnamÝV ^r_m {H$aU (9.624 µmol m  sec ) VWm ^r_m 
-2 -1ew^«m (9.548 µmol m  sec ) H$m àXe©Z ~ohVa ahm O~{H$ 

-2 -1^r_m g\o$X (6.630 µmol m  sec ) Ed§ VXþnamÝV ^r_m 
-2 -1bmB©Q> ao‹S> (6.848 µmol m  sec ) VWm ̂ r_m gwna (7.535 

-2 -1µmol m  sec ) _| H$_Va àH$me g§ûcofU Xa XO© H$s JB©& 

nwZ: ̂ r_m e{º$ Am¡a ̂ r_m bmBQ> ao‹S> {H$ñ_m| _| àH$me g§ûcofU 

à{H«$`m Ho$ Xm¡amZ AmÝV[aH$ CO  gmÝÐVm H$m Cn`moJ H$aZo H$s 2

~ohVa j_Vm nmB© JB© O~{H$ ^r_m g\o$X Am¡a ^r_m bmB©Q ao‹S> 
H$_ à^mdr Wt& dmînmoËgO©Z Xa àË`j ê$n go àH$me g§ûcofU 
Xa H$s AmZwnm{VH$ Wr O~{H$ dmîn X~md H$_r Amno{jH$ AmÐ©Vm 
H$s à{Vbmo_ AmZwnm{VH$ Wr& 

2.6 : bhgwZ (E{b`_ g¡Q>mBd_ Eb.) _| ß`mO BÝQ´>m°Z 
b§~mB© ~hþê$nr` (AmB©Ebnr) _mH©$a H«$mg àOm{V 
ñWmZm§VaUr`Vm 

gmV E{b`_ gQ¡ >mBd_ OrZàê$nm| _| H$« mg ñWmZmÝVaUr`Vm H$o  

{bE H$w b Vrg AmBE© bnr _mH$© am| H$s OmM§  H$s JB© (Vm{bH$m 

2.28)& BZ Vrg _mH$© am| _,|  Xg _| H$_ go H$_ Xmo E{b`_ 

gQ¡ >mBd_  _| ~hêþ ${nVm àX{eV©  hBþ &©  21.7 go 95.7 à{VeV H$s 

ñWmZmÝVaUr`Vm gr_m H$o  gmW AmBE© bnr bmHo $g ga§ jU H$m 

Cƒ ñVa nm`m J`m& AV: ò AmBE© bnr _mH$© a E{b`_ gQ¡ >mBd_   

H$s g~§ {§ YV àOm{V`m| _| AmZdw {§ eH$ AÜ``Z H$aZo H$o  {bE AÀN>r 

Vah go Cn`wº$ h¢& BZ AmB©Ebnr Cƒ H«$mg-àOm{V 

ñWmZmÝVaUr`Vm Xa go H$¥ ï> AWdm IVo r {H$E JE E{b`_ 

gQ¡ >mBd_ H$o  ~rM AV§ am Ed§ AV§ a-àOm{V OrZ àdmh, AmZdw {§ eH$ 

ga§ MZm Ama¡  {dH$mgnaH$ gå~ÕVm H$mo g_PZo _| A{^d{¥ Õ hmJo r& 

within leaf chamber and found that Bhima Shakti 
-2performed better photosynthesis (9.876 µmol m  

-1 -2sec ), followed by Bhima Kiran (9.624 µmol m  
-1 -2 -1sec ) and Bhima Shubhra (9.548 µmol m  sec ), 

-2 -1
whereas Bhima Safed (6.630 µmol m  sec ), 

-2 -1
followed by Bhima Light Red (6.848 µmol m  sec ) 

-2 -1
and Bhima Super (7.535 µmol m  sec ) were 

recorded lower photosynthetic rate. Further, 

Bhima Shakti and Bhima Light Red varieties are 

having better ability to utilize internal CO  2

concentration during photosynthesis, whereas 

Bhima Safed and Bhima Light Red were lesser 

ef�icient. The transpiration rate was directly 

proportional to the photosynthetic rate while 

vapour pressure de�icit was inversely pro-

portional to the relative humidity.

2.6: Onion Intron Length Polymorphic 
(ILP) markers cross–species transfer-

ability in garlic (A. sativum L.)

Thirty ILP markers were checked for cross-

transferability in seven Allium sativum genotypes 

(Table 2.28). Among these 30 markers, 10 showed 

polymorphism in at least two Allium sativum. A 

high degree of ILP locus conservation with 

transferability ranging from 21.7% to 95.7% was 

observed. Thus, these ILP markers are well suited 

for genetic studies in related species of Allium 

sativum as well. These ILPs high cross-species 

transferability rate will increase our under-

standing of intra and interspecies gene �low, 

genetic structure and evolutionary relationships 

among cultivated Allium sativum.

Table 2.28: Details of samples used for validation and transferability of AcILP markers

Vm{bH$m 2.28 : _mH©$am| (AcILP) Ho$ à_mUZ Ed§ ñWmZmÝVaUr`Vm Ho$ {bE Cn`moJ {H$E JE Z_yZm| H$m {ddaU 

{H$ñ_/àm{á g§»`m 
Variety/Accession number

àOm{V
Species

gyÌJwUVm
Ploidy

H$moS>
Code

^r_m Amo‘H$ma/AmB©gr 569789
B. Omkar/ IC 569789

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 AsB-Omkar

Continued on next page..... 

^r_m nn©b/AmB©gr 570742 
B. Purple/ IC 570742

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 AsB-Purple

JmoXmdar OrdmB© _Q> AmaAmB©
Godavari GY Mut RI

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 As-RI 

AmaOr 321    
RG- 321

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 As-321
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{H$ñ_/àm{á g§»`m 
Variety/Accession number

àOm{V
Species

gyÌJwUVm
Ploidy

H$moS>
Code

Continued from previous page..... 

2.7: bKw àXr{áH$mb n[apñW{V Ho$ VhV bhgwZ 
OrZàê$nm| _| nwînZ ì`dhma 

a~r _m¡g_ Ho$ Xm¡amZ, bhgwZ Ho$ AmR> OrZàê$nm| Zm_V: ^r_m 
nn©b, ^r_m Amo‘H$ma, grAmB©Q>rEM-Or 5, grAmB©Q>rEM-Or 
3, grAmB©Q>rEM-Or 61, drEb bgwZ-2, EgOr-01, 
EJ«r\$mCÊS> nmd©Vr (Or-313) Ho$ gmW EH$ IoV narjU {H$`m 
J`m& g^r OrZàê$nm| _| nm¡Y amonU Ho$ 30, 45 VWm 60 {XZm| 
na {Oã~«o{bH$ Aåb 3 (OrE3) (25, 50, 100, 200 
nrnrE_) Am¡a 6-~rEnr (25, 50, 100, 200 nrnrE_) H$m 
D$na go {N>‹S>H$md {H$`m J`m& {d{^Þ CnMmam| H$s à{V{H«$`m _| 
AbJ AbJ g_bjUr JwUm| (nm¡Ym D$§MmB©, n{Îm`m| H$s g§»`m 
Am¡a nÎmr joÌ\$b) Ho$ {bE OrZàê$nm| Ho$ ~rM H$moB© C„oIZr` 
{^ÝÝVm XO© Zht H$s JB©& nm¡Y amonU Ho$ 45 go 55 {XZ ~mX 
EgOr-01 ‘| OrE3 Ho$ 25, 50 VWm 100 nrnrE_ ~{hOm©V 
AZwà`moJ go ñH¡$n CËào[aV hþAm& O~{H$ nm¡Y amonU Ho$ 45-50 
{XZm| CnamÝV grAmB©Q>rEM-OrE3 Am¡a EJ«r\$mCÊS> nmd©Vr (Or 
313) _| ~hþ XmoOr JR>Z XO© {H$`m J`m& bhgwZ H$s bmoH${à` 
{H$ñ_ ̂ r_m nn©b _|, nm¡Y amonU Ho$ 60-65 {XZm| ~mX H$pÝXH$m 
JR>Z XoIm J`m& n[aUm_m| go nVm Mbm {H$ OrE3 H$m D$na go 
{N>‹S>H$md H$aZo H$m bhgwZ Ho$ nwZO©ZZ ^mJm| Ho$ {dH$mg na 
C„oIZr` à^md n‹S>m Am¡a `h BgHo$ nwZO©ZZ ì`dhma _| 
g§emoYZ H$aZo Ho$ {bE EH$ à_wI ̂ mdr Qy>b Ho$ ê$n _| H$m`© H$a 
gH$Vm h¡& 

2.7:  Flowering behaviour in garlic 

genotypes under short day condition 

A �ield experiment was conducted with eight garlic 

genotypes namely, Bhima Purple, Bhima Omkar, 

CITH-G5, CITH-G3, CITH-G61, VL Lasun-2, SG-01, 

Agrifound Parvati (G-313) during rabi season. 

Exogenous sprays of GA3 (25, 50, 100, 200 ppm) 

and 6-BAP (25, 50, 100, 200 ppm) were applied on 

30, 45 and 60 days after planting (DAP) in all the 

genotypes. No signi�icant variation was recorded 

among the genotypes for different phenotypic 

traits (plant height, number of leaves, leaf area) in 

response to different treatments. Exogenous 

application of 25, 50 and 100 ppm of GA3 induced 

scape in SG-01 about 45-55 days after planting. 

Whereas, multiple tiller formation was recorded 

in CITH-G3 and Agrifound Parvati (G-313) after 

45-50 days of planting. In popular garlic variety 

Bhima Purple, bulbils formation took place 60-65 

days after planting. The results indicated that the 

exogenous spray of GA3 had the strong in�luence 

on the development of garlic reproductive parts 

and may act as a major future tool for modifying its 

reproductive behaviour.

grAmoEb-Egr-38-382
COL-AC-38-382

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 As-382

OrAmoAmB© - drAma - OrAma 
GOI-Vr-GR

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 As-GR

àm{á 183  
ACC-183

E{b`_ g¡Q>mBd_
Allium sativum

2n=2x=16 As-183

{MÌ 2.12 : OrE3 Ho$ ~{hOm©V AZwà`moJ 
H$s à{V{H«$`m _| EgOr-01 _| nwînr` 
g§aMZm 
Fig. 2.12 : Floral structure in 
SG-01 in response to exogenous 
application of GA3
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Project 3: Biotechnological approaches 

for improvement of onion and garlic

Agrobacterium mediated transformation 

of DREB1A gene in onion

Binary vector pCAMBIA1305. 1 harbouring 

DREB1Agene under the control of rd29A promoter 

and tNOS terminator was mobilized into 

Agrobacterium strain LBA4404 for Agrobacterium 

mediated transformation of onion cv. Bhima super 

via indirect organogenesis. The calli regenerated 

from root tips of onion were co-cultivated with 

Agrobacterium harbouring DREB1A construct and 

rested for 15 days on resting media. After resting 

period, 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/LHygromycin B. So far, 8 

batches were co-cultivated with DREB1A 

construct, 4 batches are in shooting stage (Fig. 3.1) 

and 4 batches in selection stage. 

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

ß`mO _| DREB1 OrZ H$m EJ«mo~¡ŠQ>r[a`_ _Ü`ñW 
ê$nm§VaU 

AàË`j AmJ}Zmo{OZogg Ho$ _mÜ`_ go ß`mO H$s ì`mdgm{`H$ 
{H$ñ_ ^r_m gwna Ho$ EJ«mo~¡ŠQ>r[a`_ _Ü`ñW ê$nm§VaU Ho$ {bE 

rd29A àmo_moQ>a VWm tNOS Q>_uZoQ>a Ho$ {Z`§ÌU _| DREB1   
OrZ H$m Aml` aIZo dmbo {ÛMa AWdm Xmohao doŠQ>a 

pCAMBIA 1305.1 OrZ  H$mo J{V_mZ {H$`m J`m& ß`mO Ho$ 

O‹S> {gam| go nwZO©{ZV H¡$bmB© H$s DREB1 H$ZñQ´>ŠQ> H$mo Aml` 
XoZo dmbo EJ«mo~¡ŠQ>r[a`_ Ho$ gmW IoVr H$s JB© Am¡a _r{S>`m na 
15 {XZm| Ho$ {bE N>mo‹S> {X`m J`m& {dlm_ Ad{Y Ho$ CnamÝV, 

goboŠeZ _r{S>`m dmbo 50 µJ«m./br. hmBJ«mo_m`{gZ ~r  Ho$ Xmo 
MH«$m| (àË`oH$ 15 {XZ) na H¡$bmB© H$s ñH«$sqZJ H$s JB©& J¡a ̂ yar 
VWm hëH$s nrbr H¡$bmB© H$m M`Z {H$`m J`m Am¡a Cgo 

50µJ«m./br. hmBJ«mo_m`{gZ ~r dmbo àamoh _r{S>`m _| 

ñWmZmÝV[aV {H$`m J`m& A^r VH$, DREB1 H$ZñQ´>ŠQ>  Ho$ 
gmW AmR> ~¡Mm| H$s gh IoVr H$s JB©, {OZ_| go Mma ~¡M àamoh 
AdñWm ({MÌ 3.1) _| Am¡a Mma ~¡M M`Z AdñWm _| h¢& 

{MÌ 3.1 : namOrZr H¡$bmB© H$m àamoh CËàoaU 

Non-brown and light yellowish calli were selected 

after 2 rounds of selection on media  Hygromycin B 

(50 µg/L) and transferred to shooting media 

containing 50 µg/L Hygromycin B. The calli started 

shooting after 2 months on shooting media.

Fig. 3.1: Shoot induction of transgenic calli

hmBJm« _o m`{gZ ~r (50 µJm« ./br.) dmbo M`Z _r{S>`m na M`Z 
H$o  Xmo MH$« m| H$o  CnamÝV Ja¡  ̂ ay r Ama¡  hëH$s nrbr H$¡ bmB© H$mo àamho  
_r{S>`m _| ñWmZmÝV[aV {H$`m J`m {Og_| hmBJm« _o m`{gZ ~r (50 

µJm« ./br.) em{_b Wm& àamho  _r{S>`m na Xmo _mh H$o  CnamÝV 
H$¡ bmB© _| àamho  {ZH$bZm àma§̂  hEþ &
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Agrobacterium mediated transformation 

of AcMSH1RNAi construct in onion

AcMSH1 RNAi construct (carrying 680bpAc MSH1 

s e n s e  s t ra n d + 7 6 7  b p p d k  i n t ro n + 6 8 0 b p 

AcMSH1antisense strand) was cloned in binary 

vector pCAMBIA1305.1 and mobilized into 

Agrobacterium strain LBA 4404. Agrobacterium 

strains harboring binary vector of pCAMBIA-

1305.1-Ac MSH1 RNAi construct 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 rested for 15 days on resting media. 

After resting period, 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, 7 batches were co-cultivated with MSH1 

RNAi construct, 4 batches are in shooting stage 

and 3 batches in selection stage.

In vitro haploid induction in onion through 

gynogenesis

A total of 16,281 �lowers from different varieties of 

onion (Table 3.1) were inoculated on gynogenic 

s h o o t  i n d u c t i o n  m e d i u m  w i t h  d i ff e re n t 

concentration of 5-azacytidine (0-100uM²), 

maintained in dark condition for 10 days and then 

routinely sub-cultured at the interval of 25 days on 

normal gynogenic shoot induction media. From 

16,281 �lowers, 416 gynogenic shoots were 

induced (Table 3.1), but only 86 shoots were able 

to survive. All these 86 plants were found haploid 

when tested using �low cytometer (Table 3.2).

ß`mO _| cMSH1RNAi 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> (680bp AcMSH1 g|g ñQ´>mÝS> +767 

bppdk  BÝQ´>m°Z + 680bp AcMSH1 E§Q>rgoÝg ñQ´>mÝS> H$mo bo 

OmZo dmbo) H$mo EJ«mo~¡ŠQ>r[a`_ ñQ´>oZ LB 4404 _| J{V_mZ {H$`m 

J`m& pCMBIA1305.1-AcMSH1RNAi H$ZñQ´>ŠQ> Ho$ 
{ÛnX AWdm Xmohao doŠQ>a H$mo Aml` XoZo dmbo EJ«mo~¡ŠQ>r[a`_ 
ñQ´>oZ H$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 {H$`m 
J`m& ß`mO Ho$ O‹S> {gam| go CËnÞ H¡$bmB©  H$s gh-IoVr H$s JB© 
Am¡a _r{S>`m na 15 {XZm| Ho$ {bE N>mo‹S> {X`m J`m& {dlm_ Ad{Y 

Ho$ CnamÝV, goboŠeZ _r{S>`m dmbo 50 µJ«m./br. hmBJ«mo_m`{gZ 
~r  Ho$ Xmo MH«$mo (àË`oH$ 15 {XZ) na H¡$bmB© H$s ñH«$sqZJ H$s 
JB©& J¡a ̂ yar VWm hëH$s nrbr H¡$bmB© H$m M`Z {H$`m J`m Am¡a 

Cgo 50 µJ«m./br. hmBJ«mo_m`{gZ ~r dmbo àamoh _r{S>`m _| 

ñWmZmÝV[aV {H$`m J`m& A^r VH$, MSH1RNAi H$ZñQ´>ŠQ> 
Ho$ gmW gmV ~¡Mm| H$s gh IoVr H$s JB©, {OZ_| go Mma ~¡M àamoh 
AdñWm _| Am¡a eof VrZ ~¡M M`Z AdñWm _| h¢& 

Om`mOZZ Ho$ _mÜ`_ go ß`mO _| ñd: nmÌo  AJw{UV 

CËàoaU 

ß`mO H$s {d{^Þ {H$ñ_m| go Hw$b 16,281 (Vm{bH$m 3.1) 
\y$bm| H$mo Xg {XZm| Ho$ {bE A§Yoao dmbr n[apñW{V _| 5 

EOmgmBQ>r{S>Z (0-100uM²) H$s {^Þ gmÝÐVm Ho$ gmW 
Om`mOZZ àamoh CËàoaU _r{S>`m na g§amo{nV {H$`m J`m Am¡a 
gm_mÝ` Om`mOZZ àamoh CËàoaU _r{S>`m na 25 {XZm| Ho$ 
AÝVamb na amoO_am© H$s Vah Cn-g§d{Y©V {H$`m J`m& Hw$b 
16,281 \y$bm| _| go, 416 Om`mOZZ àamoh CËào[aV Wo 
(Vm{bH$m 3.1) bo{H$Z Ho$db 86 àamoh hr ~Mo ah gHo$ 
(Vm{bH$m 3.2)& O~ âbmo gmBQ>mo_rQ>a H$m Cn`moJ {H$`m J`m 
V~ ̀ o  g^r 86 nm¡Yo AJw{UV nmE JE (Vm{bH$m 3.2)& 

      Vm{bH$m 3.1 : ß`mO _| ñd: nmÌo  AJw{UV CËàoaU 
Table 3.1: In vitro haploid induction in onion 

{H$ñ_ H$m Zm_ 
Name of 
variety

g§amo{nV {H$E JE \y$bm| H$s g§»`m/CËnÞ Om`mOZZ àamoh H$s g§»`m 
No. of �lower inoculated/ No. of gynogenic 

shoots generated

g§amo{nV \y$bm| 
H$s Hw$b g§»`m
Total no. of 

�lowers 
inoculated

CËào[aV Om`mOZZ 
àamoh H$s Hw$b g§»`m

Total no. of 
gynogenic 

shoots induced

CnMma 1
5-OmgmBQ>r{S>Z

CnMma 2
5-EOmgmBQ>r{S>Z

CnMma 3
5-EOmgmBQ>r{S>Z

H§$Q´>mob
5-EOmgmBQ>r{S>Z

Continued on next page..... 
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5 uM

Treatment 1

5-Azacytidine

5 uM

10 uM

Treatment 2

5-Azacytidine

10 uM

100 uM

Treatment 3

5-Azacytidine

100 uM

0 uM

Control
5-Azacytidine

0 uM

{H$ñ_ H$m Zm_ 
Name of 
variety

g§amo{nV {H$E JE \y$bm| H$s g§»`m/CËnÞ Om`mOZZ àamoh H$s g§»`m 
No. of �lower inoculated/ No. of gynogenic 

shoots generated

g§amo{nV \y$bm| 
H$s Hw$b g§»`m
Total no. of 

�lowers 
inoculated

CËào[aV Om`mOZZ 
àamoh H$s Hw$b g§»`m

Total no. of 
gynogenic 

shoots induced

Continued from previous page..... 

^r_m {H$aU 
B. Kiran

460/7 460/18 230/11 860/11 2010 47

^r_m e{º$ 
B. Shakti

495/9 460/6 235/5 1032/15 2222 35

^r_m ao‹S> 
B. Red

405/8 315/10 225/12 660/15 1605 45

^r_m gwna 
B. Super

440/5 460/18 225/9 836/19 1961 51

^r_m ew^«m 
B. Shubhra

462/7 420/5 225/3 820/19 1927 34

^r_m S>mH©$ ao‹S> 
B. Dark Red

540/6 460/8 225/5 615/13 1840 32

^r_m œoVm
B. Shweta 

432/24 552/21 240/6 920/70 2144 121

^r_m amO 
B. Raj

423/3 450/11 240/13 1081/11 2194 38

^r_m g\o$X 
B. Safed

- - - 378/13 378 13

Hw$b Total 16281 416

Vm{bH$m 3.2 :  AJw{UV nm¡Ym| H$m âbmo gmBQ>mo_r{Q´> {dûcofU 
Table 3.2: Flow cytometry analysis of haploid plants

{H$ñ_ H$m Zm_ 
Name of 
variety

g§amo{nV {H$E JE \y$bm| H$s g§»`m/CËnÞ Om`mOZZ àamoh H$s g§»`m 
No. of gynogenic shoots survived, tested and found haploid

CËào[aV Om`mOZZ àamoh 
H$s Hw$b g§»`m

Total no. of of 
haploid plants 

generated

CnMma 1
5-OmgmBQ>r{S>Z
5 uM

Treatment 1

5-Azacytidine

5 uM

CnMma 2
5-EOmgmBQ>r{S>Z
10 uM

Treatment 2

5-Azacytidine

10 uM

CnMma 3
5-EOmgmBQ>r{S>Z 
100 uM

Treatment 3

5-Azacytidine

100 uM

H§$Q´>mob
5-EOmgmBQ>r{S>Z
0 uM

Control
5-Azacytidine

0 uM

^r_m {H$aU 
B. Kiran

^r_m e{º$ 
B. Shakti

1 0 1 2 4

1 0 0 4 5

Continued on next page..... 
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2 2 2 2 8

2 5 1 5 13

1 0 2 6 9

1 1 2 0 4

3 3 3 14 23

1 1 4 2 8

0 0 0 12 12

12 12 15 47 86

^r_m ao‹S> 
B. Red

^r_m gwna 
B. Super

^r_m ew^«m 
B. Shubhra

^r_m S>mH©$ ao‹S> 
B. Dark Red

^r_m œoVm
B. Shweta 

^r_m amO 
B. Raj

^r_m g\o$X 
B. Safed

Hw$b/Total

Continued from previous page..... 

Maintenance of dihaploid lines in the �ield

There are 7 and 14 dihaploid lines from different 

onion varieties being maintained in the �ield for 

seed production and bulb production, respectively 

(Table 3.3).

Table 3.3: Dihaploid lines in the �ield

IoV _| {ÛAJw{UV d§eH«$_m| H$m aIaImd 

~rO CËnmXZ Am¡a H§$X CËnmXZ Ho$ {bE IoV _| aIaImd H$s Om 
ahr {d{^Þ ß`mO {H$ñ_m| go H«$_e: 7 Ed§ 14 {ÛAJw{UV d§eH«$_ 
h¢ (Vm{bH$m 3.3)& 

Vm{bH$m 3.3 : IoV _| {ÛAJw{UV d§eH«$_ 

{H$ñ_/Variety Hw$b d§eH«$_/Total lines

~rO CËnmXZ Ho$ {bE IoV _| {ÛAJw{UV d§eH«$_ /Dihaploid lines in �ield for seed production

^r_m gwna/Bhima Super 3

^r_m amO/Bhima Raj 1

^r_m ao‹S>/Bhima Red 1

^r_m ew^«m/Bhima Shubhra 1

^r_m œoVm/Bhima Shweta 1

Hw$b/Total 7

Continued on next page..... 

{H$ñ_ H$m Zm_ 
Name of 
variety

g§amo{nV {H$E JE \y$bm| H$s g§»`m/CËnÞ Om`mOZZ àamoh H$s g§»`m 
No. of gynogenic shoots survived, tested and found haploid

CËào[aV Om`mOZZ àamoh 
H$s Hw$b g§»`m

Total no. of of 
haploid plants 

generated

CnMma 1
5-OmgmBQ>r{S>Z
5 uM

Treatment 1

5-Azacytidine

5 uM

CnMma 2
5-EOmgmBQ>r{S>Z
10 uM

Treatment 2

5-Azacytidine

10 uM

CnMma 3
5-EOmgmBQ>r{S>Z 
100 uM

Treatment 3

5-Azacytidine

100 uM

H§$Q´>mob
5-EOmgmBQ>r{S>Z
0 uM

Control
5-Azacytidine

0 uM
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{H$ñ_/Variety Hw$b d§eH«$_/Total lines

^r_m gwna/Bhima Super 3

^r_m ao‹S>/Bhima Red 4

^r_m ew^«m/Bhima Shubhra 1

^r_m œoVm/Bhima Shweta 4

^r_m g\o$X/Bhima Safed 1

^r_m e{º$/Bhima Shakti  1

Hw$b/Total 14

Continued from previous page..... 

D e v e l o p m e n t  o f  I n t r o n  L e n g t h 

Polymorphic (ILP) markers in Onion 

(Allium cepa L.)

Twenty three accessions of Alliums were selected 

for ILP marker validation. A set of 20,204 ESTs 

from A. cepa EST-database of National Centre for 

Biotechnology Information was downloaded. The 

redundancy of sequences was removed by 

assembling into unique sequences (contigs and 

singletons) using EGassembler software. Unique 

sequences were processed for developing ILP 

primers �lanking introns using Oryza sativa 

genomic sequences as reference in PIP database 

(Fig.3.2). The identi�ied intron �lanking primers 

were designated as AcILP (Allium cepa Intron 

Length Polymorphism). The 2,689 ILPs were 

identi�ied and 30 ILP primers were randomly 

selected for ampli�ication validation in 23 Alliums. 

Of these, eighteen markers ampli�ied at least in 

one of the accessions of Alliums. The ampli�ication 

pro�iles generated using AcILP markers were 

scored co-dominantly based on their presence (1) 

or absence (0) across all samples. Amplicon size 

was recorded for all the species to draw a UPGMA 

dendrogram based on Jaccard's coef�icient using 

DARwin6. The success rate of ILP primers was 

found to be signi�icantly lowered as compare to 

reference crops viz., Foxtail millet (90%) and 

Cowpea (89.09%).  Based on the Jaccard 

dissimilarity matrix, a Neighbour-Joining tree was 

constructed for 23 varieties/accesisons (Fig. 3.3). 

ß`mO (E{b`_ grnm Eb.) _| BÝQ´>m°Z b§~mB© ~hþê$nr` 
(AmB©Ebnr)  _mH©$am| H$m {dH$mg 

E{b`_ H$s Hw$b 23 àm{á`m| H$m M`Z AmB©Ebnr _mH©$a à_mUZ 
Ho$ {bE {H$`m J`m& amï´>r` O¡d àm¡Úmo{JH$s gyMZm Ho$ÝÐ Ho$ 
E{b`_ grnm B©EgQ>r S>mQ>m~og go 20,204 B©EgQ>r H$m EH$ goQ> 
S>mCZbmoS> {H$`m J`m& B©Or Egoå~ba gm°\$Q>do`a H$m Cn`moJ 
H$aVo hþE AZyR>o AZwH«$_m| (H$m°pÝQ>J Ed§ qgJbQ>m°Z) _| EH${ÌV 
H$aHo$ AZwH«$_m| H$s A{VaoH$Vm H$mo hQ>m`m J`m& nrAmB©nr 
S>mQ>m~og _| g§X^© Ho$ Vm¡a na Amoam`Om g¡Q>mBdm OrZmo{_H$ 
AZwH«$_m| H$m Cn`moJ H$aVo hþE AmB©Ebnr àmB_a âb¡pÝH§$J 
BÝQ´>m°Z H$m {dH$mg H$aZo Ho$ {bE AZyR>o AZwH«$_m| H$mo AmJo ~‹T>m`m 
J`m AWdm àg§ñH¥$V {H$`m J`m ({MÌ 3.2)& nhMmZo JE 

BZQ´>m°Z âb¡pÝH§$J àmB_am| H$mo  AcILP (E{b`_ grnm BZQ´>m°Z 
b§~mB© ~hþê${nVm) Ho$ ê$n _| {ZYm©[aV {H$`m J`m& Hw$b 2689 
AmB©Ebnr H$s nhMmZ H$s JB© Am¡a 23 E{b`_ _| àdY©Z à_mUZ 
Ho$ {bE 30 AmB©Ebnr àmB_am| H$m ̀ mÑpÀN>H$ ê$n go M`Z {H$`m 
J`m& BZ_| go, 18 _mH©$am| H$mo E{b`_ H$s H$_ go H$_ EH$ àm{á 
_| àd{Y©V {H$`m J`m& AcILP _mH©$am| H$m Cn`moJ H$aVo hþE 
CËnÞ {H$E JE àdY©Z àmo\$mBb H$s ñH$mo[a¨J H$s JB© {OgH$m 
AmYma g^r Z_yZm| _| BZH$s CnpñW{V (1) AWdm AZwnpñW{V 

(0) H$mo ~Zm`m J`m& DRwin6 H$m Cn`moJ H$aVo hþE O¡H$mS©> 

JwUm§H$ na AmYm[aV UPGM Ðþ_maoI V¡`ma H$aZo Ho$ {bE g^r 
àOm{V`m| hoVw EånbrH$m°Z AmH$ma H$mo XO© {H$`m J`m& AmB©Ebnr 
àmB_am| H$s g\$bVm Xa g§X^© \$gbm| `Wm H§$JZr (90%) 
VWm bmo{~`m (89.09%) H$s VwbZm _| C„oIZr` ê$n go 
H$_Va nmB© JB©& O¡H$mS©> Ag_mZVm _¡{Q´>Šg Ho$ AmYma na, Hw$b 
23 {H$ñ_m| AWdm àm{á`m| Ho$ {bE EH$ Zo~a - Om°`qZJ Q´>r H$m 
{Z_m©U {H$`m J`m ({MÌ 3.3)& M`{ZV àOm{V`m| Ho$ ~rM 

H§$X CËnmXZ Ho$ {bE IoV _| {ÛAJw{UV d§eH«$_ /Dihaploid lines in �ield for bulb production
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AmZwd§{eH$ {^ÞVm _| 0.04 (E{b`_ grnm Ho$ ̂ rVa) go boH$a 

0.92 (E{b`_ g¡Q>mBd_ VWm dÝ` Ac-Ag4ET Ho$ ~rM) VH$ 
H$m AÝVa XoIZo H$mo {_bm& E{b`_ grnm H$s g^r {H$ñ_| ñnï> 
Vm¡a na J«wn 1 Ho$ VhV AbJ go H$bñQ>a AWdm gm_y{hH$ ê$n go 
EH${ÌV Wr & Om{Vd¥Vr` {dûcofU go nVm Mbm {H$ ̂ r_m Am|H$ma 
Am¡a ̂ r_m nn©b (E. g¡Q>mBd_) E{b`_ g¡Q>mBd_ Ho$ ̂ rVa Cn-
g_yh _| Wr {OgH$m H$maU ̂ r_m nn©b H$s ~¢JZr a§J H$s H${b`m| 
O¡gr AZyR>r {deofVmE§ Am¡a {^Þ ^m¡Jmo{bH$ CØd hmo gH$Vm h¡& 
E. AmëQ>mBH$_ Am¡a E. {\$ñQw>bmog_ g{hV g^r dÝ` E{b`_  
àOm{V`m| Ûmam AbJ H$bñQ>a ~Zm`m J`m {Oggo ì`mnH$ 
AmZwd§{eH$ {^ÞVm H$m nVm MbVm h¡& E{b`_ Cn d§e 
E. EoånobmoàoO_ H$s àOm{V`m| Ûmam AÝ` dÝ` àOm{V`m| go AbJ 
EH$ H$bñQ>a ~Zm`m J`m {OgH$m H$maU {^Þ gyÌJwUVm 

(2n=4x=32, 2n=6x=48) ñVa hmo gH$Vm h¡ & 

The genetic distance among the selected species 

varied from 0.04 (within A. cepa) to 0.92 (between 

A. sativum and wild: Ac-Ag4ET). All the varieties of 

A. cepa were clearly clustered separately under 

group I. Phylogenetic analysis revealed that Bhima 

Omkar and Bhima Purple (A. sativum) had 

subgroup within A. sativum may be due to 

different geographical origin and unique 

characteristic features like purple coloured clove 

of Bhima Purple. All the wild Allium species 

including A. altaicum and A. �istulosum formed 

separate cluster suggesting large genetic 

variation. The species of Allium subgenera A. 

ampeloprasum formed a separate cluster from 

other wild species may be due to different ploidy 

level (2n=4x=32, 2n=6x=48).

{MÌ 3.2 : E{b`_ grnm _| AmB©Ebnr _mH©$a {S>OmBqZJ H$m dH©$âbmo 
Fig. 3.2: Work�low of ILP marker designing in Allium cepa 

{MÌ 3.3 : AcILP _mH©$am| H$m Cn`moJ H$aHo$ CËnÞ E{b`_ àOm{V`m| H$m Ðþ_maoI 
Fig.3.3 : Dendrogram of Allium species generated by using AcILP markers
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Project 4: Natural Resource Manage-

ment 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

The permanent manurial experiment was 

initiated during rabi  2013-14 with eight 

treatments at the experimental farm of ICAR-

DOGR. Each block was assigned for 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.  A �ield 

experiment was carried out to monitor the effect of 

soybean and maize (kharif) - onion (rabi) cropping 

system and four fertilizer treatments on onion 

production, soil fertility status, and soil health.  

Inclusion of maize as preceding crop and 

application of inorganic fertilizers along with 

vermicompost signi�icantly increased onion bulb 

yield compared to fertilizer treatments with 

inorganic fertilizers alone (Fig. 4.1). In the case of 

soybean–onion system, integrated use of 

vermicompost and inorganic fertilizer (75% RDF), 

and 75% RDF alone produced signi�icantly higher 

bulb yield over remaining fertilizer treatments. 

Application of vermicompost 10 t/ha showed 27 

t/ha onion yield which was signi�icantly lower 

than other fertilizer treatments. Total bulb yield in 

organic treatment was increased by 30.4% 

compared to the yield recorded during 2017-18 

(20.7 t/ha). 

Crop Production

n[a`moOZm 4 : ß`mO Ed§ bhgwZ _| àmH¥${VH$ 
g§gmYZ à~§YZ 

ß`mO Ho$ CËnmXZ Am¡a _¥Xm H$s Cd©aVm pñW{V na 
AO¡{dH$ Cd©aH$m| Am¡a ImX Ho$ bJmVma Cn`moJ H$m 
à^md 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 
à`moJmË_H$ \$m_© _| AmR> CnMmam| Ho$ gmW a~r 2013-14 
_| ñWm`r ImX narjU àma§^ {H$`m J`m Wm& àË`oH$ ãbm°H$ Ho$ 
{bE {d{eï> Cd©aH$ CnMma {H$`m J`m Am¡a EH$ ãbm°H$ go 
Xÿgao ãbm°H$ _| _¥Xm Ho$ {_lU H$mo amoH$Zo Ho$ {bE gmdYmZr 
~aVr JB©& df© 2015-16 Ho$ Xm¡amZ Zm¡d| CnMma Ho$ ê$n _| 
d_u H$ånmoñQ> H$mo 10 Q>Z/ho. H$s Xa na em{_b {H$`m J`m& 
gmo`m~rZ Am¡a _¸$m (Iar\$) - ß`mO (a~r) \$gbMH«$ 
àUmbr Ho$ à^md VWm ß`mO Ho$ CËnmXZ, _¥Xm H$s Cd©aVm 
pñW{V Am¡a _¥Xm ñdmñÏ` na Mma Cd©aH$ CnMmam| Ho$ à^md 
H$s {ZJamZr H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& 
nyd©dVu \$gb Ho$ ê$n _| _¸$m H$mo em{_b H$aZo Am¡a d_u 
H$ånmoñQ> Ho$ gmW AO¡{dH$ Cd©aH$m| H$m à`moJ H$aZo na 
AHo$bo AO¡{dH$ Cd©aH$m| Ho$ gmW Cd©aH$ CnMma H$aZo Ho$ 
_wH$m~bo _| ß`mO H$s H§$X CnO _| C„oIZr` ~‹T>moVar XoIZo 
H$mo {_br ({MÌ 4.1)& gmo`m~rZ - ß`mO \$gbMH«$ àUmbr 
Ho$ _m_bo _|, d_u H$ånmoñQ> Am¡a AO¡{dH$ Cd©aH$ (75 
à{VeV AmaS>rE\$) H$m EH$sH¥$V Cn`moJ Am¡a 75 à{VeV 
AmaS>rE\$ H$m AHo$bo à`moJ H$aZo na eof Cd©aH$ CnMmam| Ho$ 
_wH$m~bo _| C„oIZr` ê$n go H$ht CƒVa H§$Xr` CnO 
hm{gb H$s JB©& 10 Q>Z/ho. H$s Xa na d_u H$ånmoñQ> H$m 
à`moJ H$aZo na 27 Q>Z/ho. H$s ß`mO CnO àX{e©V hþB© Omo 
{H$ AÝ` Cd©aH$ CnMmam| Ho$ _wH$m~bo _| C„oIZr` ê$n go 
H$_Va Wr& df© 2017-18 Ho$ Xm¡amZ XO© H$s JB© CnO 
(20.7 Q>Z/ho.) H$s VwbZm _| O¡{dH$ CnMma Ho$ A§VJ©V Hw$b 
H§$Xr` CnO _| 30.4 à{VeV VH$ H$s ~‹T>moVar hþB© & 

\$gb CËnmXZ 
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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 

Combined application of mineral fertilizers and 

vermicompost showed higher total N, P, K, and S 

concentration compared to mineral fertilizer 

alone applied treatments (Table 4.1). Soil analysis 

data showed that the treatments received both 

mineral fertilizers and vermicompost showed 

higher soil organic carbon (Fig. 4.2) and available 

N, P, K, and S status compared to the treatments 

received mineral fertilizers or organic manure 

alone (Table 4.2).

Fig. 4.1: Onion yield as in�luenced by different fertilizer treatments and cropping system

I{ZO Cd©aH$m| Am¡a d_u H$ånmoñQ> H$m gpå_{bV à`moJ H$aZo na 
AHo$bo I{ZO Cd©aH$ H$m à`moJ H$aZo dmbo CnMmam| H$s VwbZm _| 
CƒVa Hw$b ZmBQ´>moOZ, \$m°ñ\$moag, nmoQ>o{e`_ Am¡a gë\$a 
gmÝÐVm àX{e©V hþB© (Vm{bH$m 4.1)& _¥Xm {dûcofU S>mQ>m go 
àX{e©V hþAm {H$ I{ZO Cd©aH$m| Am¡a d_u H$ånmoñQ> XmoZm| H$m 
à`moJ H$aZo dmbo CnMmam| _| AHo$bo I{ZO Cd©aH$ AWdm O¡{dH$ 
ImX dmbo CnMmam| H$s VwbZm _| CƒVa _¥Xm O¡{dH$ H$m~©Z ({MÌ 
4.2) VWm CnbãY ZmBQ´>moOZ, \$m°ñ\$moag, nmoQ>o{e`_ VWm 
gë\$a ñVa nm`m J`m (Vm{bH$m 4.2)& 

Vm{bH$m 4.1 : ewîH$ nXmW© CnO VWm nmofH$ VËd gmÝÐVm
Table 4.1 : Dry matter yield and nutrient concentrations

CnMma 
Treatments 

ewîH$ nXmW© CnO (Q>Z/ho.) 
DM yield  (t/ha)

\$m°ñ\$moag (à{VeV) 
P (%)

nmoQ>o{e`_ (à{VeV) 
K (%)

gë\$a (à{VeV)
S (%)

H§$X
Bulbs 

n{Îm`m
Leaves 

H§$X
Bulbs 

n{Îm`m
Leaves 

H§$X
Bulbs 

n{Îm`m§
Leaves 

H§$X
Bulbs 

n{Îm`m§ 
Leaves 

gë\$a 75 à{VeV AmaS>rE\$ + 
d_u H$ånmoñQ> S 75% RDF+VC 

0.97 5.62 0.78 1.30 0.20 0.34 1.16 1.55

gë\$a 100 à{VeV AmaS>rE\$ 
+ d_u H$ånmoñQ>\
S 100% RDF+VC 

1.02 6.10 0.82 1.22 0.23 0.32 1.19 1.51

gë\$a 75 à{VeV AmaS>rE\$
S 75% RDF 

0.98 5.33 0.76 1.25 0.24 0.37 1.28 1.63

gë\$a 100 à{VeV AmaS>rE\$ 
S 100% RDF 

0.97 6.27 0.83 1.24 0.23 0.36 1.38 1.66

E_ 75 à{VeV AmaS>rE\$ + d_u 
H$ånmoñQ> M 75% RDF+VC 

0.90 5.98 0.78 1.01 0.21 0.35 1.14 1.41

E_ 100 à{VeV AmaS>rE\$ + 
d_u H$ånmoñQ> 
M 100% RDF+VC 

0.93 5.67 0.81 1.20 0.22 0.33 1.15 1.34

Continued on next page..... 
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E_ 75 à{VeV AmaS>rE\$
M 75% RDF 

0.95 6.48 0.77 0.92 0.22 0.29 1.29 1.42

E_ 100 à{VeV AmaS>rE\$ 
M 100% RDF 

0.98 6.40 0.92 1.16 0.20 0.30 1.44 1.35

d_u H$ånmoñQ>
Vermicompost 

0.55 3.67 0.91 1.25 0.16 0.28 1.13 1.40

EgB©E‘/SEM± 0.013 0.036 0.04 0.05 NS 0.14 NS NS

EbEgS>r/LSD (p=0.05) NS 0.105 NS 0.14 9.38 8.17 26.36 18.79

grdr/CV (%) 16.99 17.20 9.38 8.17 NS 0.14 NS NS

CnMma 
Treatments 

ewîH$ nXmW© CnO (Q>Z/ho.) 
DM yield  (t/ha)

\$m°ñ\$moag (à{VeV) 
P (%)

nmoQ>o{e`_ (à{VeV) 
K (%)

gë\$a (à{VeV)
S (%)

H§$X
Bulbs 

n{Îm`m
Leaves 

H§$X
Bulbs 

n{Îm`m
Leaves 

H§$X
Bulbs 

n{Îm`m§
Leaves 

H§$X
Bulbs 

n{Îm`m§ 
Leaves 

{MÌ 4.2 : _¥Xm H$s O¡{dH$ H$m~©Z pñW{V na AO¡{dH$ Cd©aH$m| Am¡a ImX Ho$ bJmVma Cn`moJ H$m à^md (à{VeV) 
Fig. 4.2 : Effect of continuous use of inorganic fertilizers and manures on soil organic carbon status (%)

Table 4.2: Effect of continuous use of inorganic fertilizers and manures on soil fertility status 

CnMma 
Treatments

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

ZmBQ´>moOZ
N

\$m°ñ\$moag
P

nmoQ>o{e`_
K

gë\$a 
S

2018 2019 2018 2019 2018 2019 2018 2019

gë\$a 75 % AmaS>rE\$ + d_u H$ånmoñQ> 
S 75% RDF+VC 

194.4 178.7 29.1 28.5 389.5 375.2 16.5 17.9

gë\$a 100 % AmaS>rE\$ + d_u H$ånmoñQ> 
S 100% RDF+VC 

188.2 163.1 27.8 28.6 342.4 315.6 20.9 17.0

gë\$a 75 % AmaS>rE\$ 
S 75% RDF 

144.3 159.9 27.0 27.6 434.6 328.2 17.7 16.4

Vm{bH$m 4.2 : _¥Xm H$s Cd©aVm pñW{V na AO¡{dH$ Cd©aH$m| Ed§ ImX Ho$ bJmVma Cn`moJ H$m à^md 

Continued on next page..... 
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gë\$a 100 % AmaS>rE\$
S 100% RDF 

158.0 166.2 27.9 27.8 384.2 295.4 17.7 14.9

E_ 75 % AmaS>rE\$ + d_u H$ånmoñQ> 
M 75% RDF+VC 

172.5 156.8 23.1 22.2 421.1 361.9 17.3 17.0

E_ 75 % AmaS>rE\$ + d_u H$ånmoñQ> 
M 100% RDF+VC 

175.6 147.4 26.5 22.3 345.8 346.4 16.9 20.9

E_ 75 % AmaS>rE\$
M 75% RDF 

163.0 153.7 19.3 25.4 467.9 369.0 15.3 14.7

E_ 100 % AmaS>rE\$
M 100% RDF 

172.5 159.9 18.9 28.7 404.0 409.9 17.7 15.9

d_u H$ånmoñQ>
Vermicompost 

175.6 163.1 32.0 35.3 292.0 258.4 15.1 28.7

EgB©E‘/SEM± 7.04 4.3 1.23 1.87 30.3 16.6 2.4 1.7

EbEgS>r/LSD (p=0.05) 20.68 12.5 3.61 5.48 62.9 34.5 NS 3.6

grdr/CV (%) 11.70 5.3 8.99 14.49 11.1 6.9 15.4 13.6

CnMma 
Treatments

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

ZmBQ´>moOZ
N

\$m°ñ\$moag
P

nmoQ>o{e`_
K

gë\$a 
S

Continued from previous page..... 

Faunal diversity of insect pests and their 

natural enemies in onion based agro-

ecosystem (organic and inorganic �ields)

The observations on pest and natural enemy 

populations were recorded on 30, 45, 60, and 90 

days after transplanting (DAT) in both organic and 

inorganic trials. The visual inspection for the 

thrips population was done in a sample size of 
2Quadrat of 1 m  area from each plot. Soil dwelling 

arthropods were trapped using a Berlese funnel 

trap. Aerial insects were caught using sweep nets 

and sticky traps. Among the different orders of 

insects, Coleoptera (representing beetles and 

weevils) dominated the onion ecosystem in terms 

of species diversity, irrespective of the treatments. 

Concerning the maximum number of individuals 

caught, order Thysanoptera with 441 and 312 

stood �irst in both the trials (Table 4.3). The 

maximum thrips population was found in organic 

tr ia ls  f rom mid- January  to  February  in 

comparison to inorganic treatments. The present 

study revealed that maximum species diversity 

ß`mO AmYm[aV H¥${f nm[apñW{VH$s àUmbr (O¡{dH$ Ed§ 
AO¡{dH$ IoV) _| H$sQ> ZmerOrdm| H$s \$m°Zb {d{dYVm Ed§ 
BZHo$ àmH¥${VH$ eÌw  

O¡{dH$ Ed§ AO¡{dH$ narjUm| XmoZm| _| nm¡Y amonU Ho$ 30, 45, 
60 VWm 90 {XZm| ~mX ZmerOrd Am¡a CZH$s àmH¥${VH$ eÌw 
g§»`m na n`©dojU {H$`m J`m& {W«ßg g§»`m H$m {dÁ`wb 
{ZarjU àË`oH$ ßbm°Q> go EH$ dJ© _rQ>a joÌ\$b Ho$ Z_yZo AmH$ma 
_| {H$`m J`m& ~abrO H$sn Q´>¡n H$m Cn`moJ H$aHo$ _¥Xm _| ahZo 
dmbo g§{YnmX H$mo nH$‹S>m J`m& dm`dr` H$sQ>m| H$mo ñdrn ZoQ> Am¡a 
{Mn{Mno Q´>¡n H$m Cn`moJ H$aHo$ nH$‹S>m J`m& H$sQ>m| Ho$ {d{^Þ 
JUm| AWdm Am°S©>a Ho$ ~rM, H$mo{b`moßQ>oam (^¥§J Ed§ KwZ H$m 
à{V{Z{YËd H$aZo dmbo) Ûmam {H$gr ^r CnMma Ho$ ~mdOyX 
àOm{V {d{dYVm Ho$ _m_bo _| ß`mO nm[apñW{VH$s àUmbr na 
à^wËd aIm J`m& d¡`{º$H$ nH$‹S> H$s A{YH$V_ g§»`m na 
{dMma H$aHo$ XmoZm| narjUm| _| 441 VWm 312 Ho$ gmW JU 
WmBgZmoßQ>oam  àW_ ~Zm ahm (Vm{bH$m 4.3)& 

AO¡{dH$ CnMmam| H$s VwbZm _| _Ü` OZdar go \$adar VH$ 
O¡{dH$ narjUm| _| A{YH$V_ {W«ßg g§»`m nmB© JB©& dV©_mZ 
AÜ``Z go nVm Mbm {H$ AO¡{dH$ CnMmam| Ho$ _wH$m~bo _| 
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O¡{dH$ CnMmam| _| A{YH$V_ àOm{V {d{dYVm nmB© JB© {Oggo 
BZHo$ Ûmam EH$ H$ht A{YH$ pñWa H¥${f nm[apñW{VH$s àUmbr 
~Zm`r Om gH$s (Vm{bH$m 4.4)& 

was found in organic treatments in comparison to 

inorganic treatments; thereby making them a 

more stable agroecosystem (Table 4.4).  

Vm{bH$m 4.3 : O¡{dH$ Ed§ AO¡{dH$ ß`mO H¥${f nm[apñW{VH$s àUmbr _| gpÝYnmX H$s Hw$b àOm{V Ed§ dJuH$aU 
Table 4.3: Total species & taxonomy of arthropods in organic and inorganic onion agroecosystem

JU 
Order

O¡{dH$ CnMma   
Organic treatments

AO¡{dH$ CnMma 
Inorganic treatments

d¡`{º$H$ H$s g§»`m
Number of 

individuals(n= 909)

àOm{V H$s g§»`m
Number of species

d¡`{º$H$ H$s g§»`m
Number of 

individuals(n= 545)

àOm{V H$s g§»`m
Number of 

species

H$mo{b`moßQ>oam 
Coleoptera

264 9 105 7

AmWm}ßQ>oam 
Orthoptera

12 1 6 1

{S>ßQ>oam 
Diptera

78 3 34 2

hm`{_ZmoßQ>oam 
Hymenoptera

82 3 74 3

Wm`g¡ZmoßQ>oam
Thysanoptera

441 2 312 2

bo{nS>moßQ>oam
Lepidoptera

17 2 6 1

AmoS>moZ¡Q>m 
Odonata

12 2 8 2

Table 4.4: Arthropod diversity in onion agro-ecosystem

Vm{bH$m 4.4 : ß`mO H¥${f nm[apñW{VH$s àUmbr _| gpÝYnmX {d{dYVm 

JU 
Order

Hw$b AWdm n[adma
Family

àOm{V 
Species

^y{_H$m 
Role

H$mo{b`moßQ>oam 
Coleoptera 

Hw$aHw${b`mo{ZSo> 
Curculionidae 

hmBnmo_ogrO ñH$dm_moOm
Hypomeces squamosus 

{\$Q>mo\¡$J 
Fitofag 

H«$mBgmo_o{bSo> 
Chrysomelidae 

\$sS>mo{Z`m BzŠbygm 
Phaedonia inclusa 

{\$Q>mo\¡$J 
Fitofag 

H$m°ŠgrZo{bSo
Coccinellidae 

H$m°ŠgrZobm Q´>m§gdg}{bg 
Coccinella transversalis 

na^jr 
Predator 

H$m°ŠgrZo{bS
Coccinellidae 

H$m°ŠgrZobm goßQ>_n§ŠQ>oQ>m 
Coccinella septempunctata 

na^jr 
Predator 

H$m°ŠgrZo{bSo>
Coccinellidae 

B©{b`g {gÝQ>m 
Illeis cinta 

na^jr 
Predator 

Continued on next page..... 
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H$m°ŠgrZo{bSo>
Coccinellidae 

gmB_g hm°\$_ÞmB© 
Scymnus hoffmanni 

na^jr 
Predator 

H$m°ŠgrZo{bS
Coccinellidae 

{Mbmo{_Zg goŠg_¡Hw$boQ>g 
Chelomenus sexmaculatus 

na^jr Predator 

H$m°ŠgrZo{bSo>
Coccinellidae 

~«w_m°BS²g gwMwa¡{bg 
Brumoides suturalis 

Predator 

ñH¡$am~o`r{S>`o 
Scarabaeidae 

àOm{V  1 
Species 1 

- 

{S>ßQ>oam 
Diptera  

EJ«mo_mBOrS>r
Agromyzidae 

{b[a`mo_mBOm àOm{V 
Liriomyza spp 

{\$Q>mo\¡$J 
Fitofag 

EÝWmo_mBS>r
Anthomyiidae 

So>{b`m EÝQ>r¹$m 
Delia antiqua 

{\$Q>mo\¡$J 
Fitofag 

Q>¡~m{ZSo> 
Tabanidae 

ñQ>mo_m°pŠgg H¡$ëgrQ´>mÝg
Stomoxys calcitrans 

- 

go{gS>mo_mBS>r
Cecidomyiidae 

àOm{V 1
Species 1

{\$Q>mo\¡$J 
Fitofag 

{ga\$mBS>r 
Syrphidae 

{ga\$g [a~ogmB© 
Syrphus ribesii 

na^jr 
Predator 

AmWm}ßQ>oam 
Orthoptera 

EH«$sS>rSo> 
Acrididae 

AmoŠgm MmBZopÝgg 
Oxya chinensis 

{\$Q>mo\¡$J 
Fitofag 

ho{_ßQ>oam 
Hemiptera 

E{\$S>rSo> 
Aphididae 

àOm{V 1 
Species 1 

{\$Q>mo\¡$J 
Fitofag 

EÝWmoH$moarSo>
Anthocoridae 

Amo[a`g Q>¡ÝQ>rbg 
Orius tantillus 

{\$Q>mo\¡$J 
Fitofag 

hmB{_ZmoßQ>oam 
Hymenoptera 

\$m°_u{gSo> 
Formicidae 

àOm{V 1 
Species 1 

na^jr 
Predator 

`ybmo\$mBS>r 
Eulophidae 

{gaoZrgg {_ZoO 
Ceranisus menes 

naOrì`m^
Parasitoid 

E{nSo> 
Apidae 

E{ng goamZm BpÊS>H$m 
Apis cerana indica 

namJH$ 
Pollinator 

E{nSo>
Apidae 

E{ng S>m°g}Q>m 
Apis dorsata 

namJH$ 
Pollinator 

bo{nS>moßQ>oam
Lepidoptera 

Zm°ŠQ>`yS>r 
Noctuidae 

ñnmoS>moßQ>oam EpŠgJwAm 
Spodoptera exigua 

{\$Q>mo\¡$J 
Fitofag 

n¡nr{b`moZrSo>
Papilionidae 

n¡nr{b`mo So>_mo{b`g 
Papilio demoleus 

{\$Q>mo\¡$J 
Fitofag 

n¡nr{b`moZrSo>
Papilionidae 

n¡nr{b`mo S´¡>drSo>a_ 
Papilio dravidarum 

{\$Q>mo\¡$J 
Fitofag 

Continued from previous page..... 

JU AWdm Am°S©>a
Order

Hw$b AWdm n[adma
Family

àOm{V 
Species

^y{_H$m 
Role

Continued on next page..... 
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WmBg¡ZmoßQ>oam
Thysanoptera 

{W«nr{S>`o
Thripidae 

{W«ßg Q>¡~oH$s 
Thrips tabaci 

{\$Q>mo\¡$J 
Fitofag 

B©bmo{W«nr{S>`
Aelothripidae 

B©bmo{W«ßg àOm{V 
Aelothrips sp. 

na^jr 
Predator 

Q´>m°_{~S>r\$m_uO
Trombidiformes 

EH¡$ar{S>`o 
Acaridae 

amBOmo½bmB\$g am°{~Zr 
Rhizoglyphus robini 

{\$Q>mo\¡$J 
Fitofag 

Q>oQ´>mZmBH$s{S>`o 
Tetranychidae 

Q>oQ´>oÝH$g {gÞm~¡[aZg 
Tetranychus cinnabarinus 

{\$Q>mo\¡$J 
Fitofag 

Ý`yamoßQ>oam 
Neuroptera 

H«$mBgmo{nSo> 
Chyrsopidae 

H«$mBgmonbm© H$m{Z©`m 
Chrysoperla carnea 

na^jr 
Predator 

AmoS>moZ¡Q>m 
Odonata 

H$moZm{J«`mo{ZSo>
Coenagrionidae 

BeZwam goZoJ¡bopÝgg 
Ischnura senegalensis 

na^jr 
Predator 

{b~obw{bSo> 
Libellulidae 

~«¡H$mBWo{_g H$moÝQ>m{_ZoQ>m
Brachythemis contaminata 

na^jr 
Predator 

Continued from previous page..... 

JU AWdm Am°S©>a
Order

Hw$b AWdm n[adma
Family

àOm{V 
Species

^y{_H$m 
Role

Effect of PSB and mycorrhizal inoculation 

on onion yield, nutrient concentration and 

bulb quality 

A �ield experiment was conducted to study the 

effect of phosphorus solubilizing bacteria (PSB)  

and vesicular arbuscular mycorrhiza (VAM) 

inoculation on onion yield, nutrient, and bulb 

quality with 13 treatments and three replications 

during 2018-19. Soils of the experimental �ields 

were low in available N, medium in SOC, and 

sulphur, high in P and K (Table 4.5). The results 

reve a l e 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 plant growth and 

marketable bulb yield compared to the control 

where no fertilizer was applied. Inoculation of 

phosphorus solubilizing bacteria (PSB) increased 

marketable and total bulb yield by 9.2% compared 

to Mycorrhizal inoculated and control without PSB 

inoculation treatments (Fig. 4.3). Inoculation with 

VAM infected onion roots are presented in Fig. 4.4.

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 

df© 2018-19 Ho$ Xm¡amZ VrZ nwZamd¥{V`m| _| Hw$b 13 {^Þ 
CnMmam| Ho$ gmW ß`mO H$s H§$Xr` CnO, nmofH$ VËd _mÌm Am¡a 

H§$X JwUdÎmm na \$m°ñ\$moag KwbZerb OrdmUw (PSB) VWm 
drEE_ Q>rH$mH$aU Ho$ à^md H$m AÜ``Z H$aZo Ho$ {bE EH$ IoV 
narjU {H$`m J`m& narjUmË_H$ IoVr H$s _¥Xm _| CnbãY 
ZmBQ´>moOZ H$s _mÌm H$_, EgAmogr Ed§ gë\$a  H$s _Ü`_ Am¡a 
nmoQ>o{e`_ Ed§ \$m°ñ\$moag H$s _mÌm A{YH$ Wr (Vm{bH$m 4.5)& 
n[aUm_m| _| nVm Mbm {H$ H§$Q´>mob Ohm§ H$moB© ̂ r Cd©aH$ à`moJ Zht 
{H$`m J`m Wm, H$s VwbZm _| Cd©aH$m| CnMmam| _| nm¡Ym ~‹T>dma Am¡a 
{dnUZ `mo½` H§$Xr` CnO _| C„oIZr` ê$n go ~‹T>moVar hþB©& 
_mBH$moamBOb Q>rH$mH¥$V VWm nrEg~r Q>rH$mH$aU CnMmam| Ho$ 
{~Zm H§$Q´>mob Ho$ _wH$m~bo _| \$m°ñ\$moag KwbZerb OrdmUw  

(PSB) Ho$ gmW Q>rH$mH$aU H$aZo na {dnUZ `mo½` Ed§ Hw$b 
H§$Xr` CnO _| 9.2 à{VeV VH$ ~‹T>moVar XoIZo H$mo {_br ({MÌ 
4.3)& drEE_ Ho$ gmW Q>rH$mH$aU go à^m{dV ß`mO O‹S>m| H$mo 
{MÌ 4.4 _| Xem©`m J`m h¡& 
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Table 4.5: Initial soil properties

Vm{bH$m 4.5 : àma§{^H$ _¥Xm {deofVmE§ 

_¥Xm H$s {deofVmE§/Soil properties _mZ/Value

~ZmdQ>/Texture Xmo_Q> {_Å>r/Clay loam

nrEM/pH 8.08

{dÚwV MmbH$Vm/EC (dS/m) 0.23

EgAmogr (J«m_/{H$J«m.)/SOC (g/kg) 6.8

CnbãY ZmBQ´>moOZ ({H$J«m./ho.)/Available N (kg/ha) 187.5

CnbãY \$m°ñ\$moag ({H$J«m./ho.)/Available P (kg/ha) 26.10

CnbãY nmoQ>o{e`_ ({H$J«m./ho.)/Available K (kg/ha) 478.6

CnbãY gë\$a ({H$J«m./ho.)/Available S (kg/ha) 18.14

Fig. 4.3: Effect of VAM and PSB inoculations on onion bulb yield (t/ha)

Fig. 4.4: VAM infections in onion roots

{MÌ 4.3 : ß`mO H$s H§$Xr` CnO (Q>Z/ho.) na drEE_ VWm nrEg~r Q>rH$mH$aU H$m à^md 

{MÌ 4.4 : ß`mO O‹S>m| _| drEE_ g§H«$_U 
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{S´>n àUmbr Ho$ _mÜ`_ go Cd©aH$ AZwgyMr 

ß`mO \$gb

df© 2017-18 go 2018-19 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$`m J`m& à`moJ H$mo N>: nwZamd¥{V`m| _| 
`mÑpÀN>H$ ãbm°H$ {S>OmBZ _| {H$`m J`m& n[aUm_m| _| àX{e©V 
hþAm {H$ {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$m| (ZmBQ´>moOZ, 
\$m°ñ\$moag, nmoQ>o{e`_ Am¡a gë\$a) H$m à`moJ H$aZo na Cd©aH$m| 
H$m D$na go {N>‹S>H$md H$aZo (Q>r 1 H§$Q´>mob) dmbr {d{Y Ho$ gmW 
~m‹T> qgMmB© H$aZo H$s VwbZm _| {dnUZ `mo½` CnO Am¡a Hw$b 
CnO _| C„oIZr` ê$n go ~‹T>moVar hþB©&  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 ~m‹T> qgMmB© àUmbr Ed§ D$na go {N>‹S>H$md {d{Y H$s VwbZm _| 
ß`mO H$s H§$Xr` CnO _| 32.4 go 37.1 à{VeV VH$ H$s 
~‹T>moVar hþB© ({MÌ 4.5)& {S´>n àUmbr Ho$ _mÜ`_ go Cd©aH$m| H$m 
à`moJ H$aZo na H§$Q´>mob H$s VwbZm _| Omo‹S> Ed§ Vmoa dmbo H§$Xm| H$s 
g§»`m _| H$_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 AÜ``Z 
{H$E JE g^r ñWmZm| _| eof CnMmam| Ho$ _wH$m~bo _| H$ht CƒVa 
bm^ - bmJV AZwnmV Am¡a nmofH$ VËd J«hU àX{e©V hþAm&  

bhgwZ H$s \$gb 

df© 2017-18 VWm 2018-19 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 N>: nwZamd¥{V`m| _| 
`mÑpÀN>H$ ãbm°H$ {S>OmBZ _| {H$`m J`m& {S´>n qgMmB© àUmbr Ho$ 
_mÜ`_ go Cd©aH$m| (ZmBQ´>moOZ, \$m°ñ\$moag, nmoQ>o{e`_ Am¡a 
gë\$a) H$m à`moJ H$aZo na ~m‹T> qgMmB© Ho$ 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 H$s VwbZm _| {dnUZ `mo½` CnO Am¡a Hw$b CnO _| 
C„oIZr` ê$n go ~‹T>moVar hþB©& N>: {XZm| Ho$ 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 _| 34.1 
go 42.3 à{VeV VH$ H$s ~‹T>moVar hþB© ({MÌ 4.6)& N>: {XZm| Ho$ 
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&

Fertilizer schedule through a drip system 

Onion crop

A �ield experiment was carried out to study the 

effect of split application of fertilizers as per crop 

requirement through a drip irrigation system in the 

onion during 2017-18 and 2018-19.  The 

experiment was laid out in a randomized block 

design with 6 replications. The results showed that 

the application of fertilizers (NPKS) through the 

drip irrigation system increased marketable and 

total yield signi�icantly in comparison to �lood 

irrigation with the broadcasting method of fertilizer 

application (T1-control). Application of 100% RDF 

(110:40:60:30 kg NPKS/ha) at 6 days interval 

increased onion bulb yield by 32.4-37.1% 

compared to �lood irrigation system and 

broadcasting method (Fig. 4.5). The application of 

fertilizers through drip system reduced bolters and 

double bulbs compared to control. Application of 

100% RDF (110:40:60:30 kg NPKS/ha) (T2) at 6 

days interval showed higher Bene�it-Cost ratio and 

nutrient uptake compared to remaining treatments 

in all the studied locations. 

Garlic crop

A �ield experiment was carried out to study the 

effect of split application of fertilizers as per crop 

requirement through a drip irrigation system in 

the garlic during 2017-18 and 2018-19. The 

experiment was laid out in a randomized block 

design with 6 replications. The results showed 

that the application of fertilizer (NPKS) through 

the drip irrigation system increased marketable 

and total bulb yield signi�icantly compared to the 

application of 100% RDF through broadcasting 

under �lood irrigation system. Application of 

100% (100:50:50:30 kg NPKS/ha) at 6 days 

interval + 5 t compost /ha increased garlic yield by 

34.1 to 42.3% compared to control (Fig. 4.6). 

Higher Bene�it-Cost ratio and nutrient uptake 

were recorded in treatment received 100% RDF 

(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t 

compost /ha followed by 80 and 60% RDF.
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{MÌ 4.5 : {S´>n Cd©arH$aU Ûmam à^m{dV ß`mO CnO 
Fig. 4.5: Onion yield as in�luenced by drip fertigation

Fig. 4.6 : Garlic yield as in�luenced by drip fertigation

{MÌ 4.6 : {S´>n Cd©arH$aU Ûmam à^m{dV bhgwZ CnO 

gyIm X~md Ho$ VhV ß`mO \$gb _| nmXn ~‹T>dma {Z`m_H$m| 
H$m à^md 

a~r _m¡g_ _| bJmVma 25 {XZm| VH$ gyIm X~md Amamo{nV H$aZo 
na (nm¡Y amonU Ho$ 50 go 75 {XZ ~mX) ß`mO H$s Xmo {H$ñ_m| 
`Wm ^r_m e{º$ Am¡a ^r_m œoVm _| {d{^Þ nmXn ~‹T>dma 
{Z`m_H$m| `Wm g¡brgmB{bH$ Aåb (10, 20, 50, 100, 
150 nrnrE_), {W`mo[a`m (100, 250, 500, 1000 
nrnrE_), KNO  (1%, 2%, 3%), BAP (10, 20, 50 3

nrnrE_), IAA (10, 20, 50 nrnrE_), nwQ´>ogmBZ (100 
Jmole), ñna{_S>mBZ (100 µ‘mob), VWm nwQ´>ogmBZ  +  
ñna{_S>mBZ (100 µ‘mob) Ho$ à^md H$m _yë`m§H$Z H$aZo Ho$ 
à`moOZ go IoV narjU {H$`m J`m& g¡brgmB{bH$ Aåb (20, 
50 100 nrnrE_), KNO  (2%), VWm  BAP (20 Ed§ 50 3

nrnrE_) H$m nUu` {N>‹S>H$md H$aZo na gyIm X~md _| H§$Xr` 
CnO _| 30 à{VeV go ̂ r H$_ H$s H$_r nmB© JB© ({MÌ 4.7 Ed§ 

Effect of plant growth regulators in onion 

crop subjected to drought stress

The �ield experiment was conducted to evaluate 

the effect of different plant growth regulators viz., 

salicylic acid   (10, 20, 50, 100, 150ppm), thiourea 

(100, 250, 500, 1000ppm), KNO  (1%, 2%, 3%), 3

BAP (10, 20, 50ppm), IAA (10, 20, 50ppm), 

putrescine (100 µmole), spermidine (100 µmole), 

and putrescine + spermidine (100 µmole) in two 

onion varieties, Bhima Shakti and Bhima Shweta 

subjected to drought stress in rabi for continuous 

25 days (50-75 DAT). Foliar spray of salicylic acid 

(20, 50 & 100 ppm), KNO  (2%), and BAP (20 & 50 3

ppm) resulted in less than 30% reduction in bulb 

yield in response to drought stress (Fig. 4.7 and 

4.8). Additionally, it also improved the plant 
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4.8)& BgHo$ Abmdm, Bggo nm¡Ym| H$s CÎmaOr{dVm à{VeV _| 
^r 80 go 90 à{VeV VH$, nm¡Ym Ob pñW{V, gobwba _oå~«oZ 
pñWaVm, Šbmoamo{\$b _mÌm VWm O¡d amgm`{ZH$ {deofVmAm| _| 
gwYma XoIZo H$mo {_bm {Oggo nm¡Yo H$mo gr{_V Z_r n[apñW{V`m| 
_| CÎmaOrdr ~Zo ahZo _| _XX {_b gH$Vr h¡& 

survival percentage up to 80-90%, plant water 

status, cellular membrane stability, chlorophyll 

content, and biochemical properties that may help 

the plant to survive under limited moisture 

conditions. 

{MÌ 4.7 : {d{^Þ nm¡Ym ~‹T>dma {Z`m_H$m| Ho$ ~{hOm©V CnMma H$s à{V{H«$`m _| H§$Xr` ^ma _| à{VeV ~Xbmd 
Fig. 4.7: Percent change in bulb weight in response to exogenous treatment of different plant growth regulators 

Fig. 4.8: Effect of SA (100ppm) and KNO  (2%) on onion bulb size 3

{MÌ 4.8 : ß`mO Ho$ H§$X AmH$ma na S (100 nrnrE_) VWm KNO  (2%) H$m à^md 3

gyIm X~md _| ß`mO \$gb na drEE_ H$m à^md 

ß`mO H$s Xmo {H$ñ_m| ̀ Wm ̂ r_m {H$aU Am¡a ̂ r_m ew^«m _| drEE_ 
Q>rH$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_ 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$s JB©& gyIm X~md _| nm¡Ym D$§MmB©, 
nÎmr joÌ\$b VWm nÎmr b§~mB© O¡go g_bjUr JwUm| Ho$ g§~§Y _| 
drEE_ go CnMm[aV nm¡X H$m àXe©Z ~ohVa nm`m J`m& O~{H$ 
drEE_ CnMma Zht nmZo dmbr nm¡X H$s à{V{H«$`m gr{_V Z_r 
X~md _| ZH$mamË_H$ nmB© JB©& O¡gm {H$ BgHo$ {dVmZ AWdm 
H¡$Zmonr Vmn_mZ AdgmX (grQ>rS>r) go n[ab{jV hmoVm h¡, Ob 
dmînmoËgO©Z H$s _mÌm H$mo ^r XO© {H$`m J`m& gyIm X~md Ho$ 

Effect of VAM in onion crop for drought 

A �ield experiment was conducted to evaluate the 

effect of VAM inoculation in two onion varieties, 

Bhima Kiran and Bhima Shubhra. The seedlings 

were treated by dipping roots in VAM culture for 2 

hours before transplanting in rabi season. Drought 

stress was imposed by withholding irrigation 50-

75 days after transplanting. VAM treated seedlings 

performed superiorly with respect to phenotypic 

traits like plant height, leaf area, and leaf length 

under drought stress. Whereas, seedlings without 

VAM treatment responds negatively to limited 

moisture stress. The canopy temperature 

depression (CTD) value was found to be less in 
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VhV CÎmaOrdr {H«$`m{d{Y Ho$ Vm¡a na AÜ``Z H$s JBª XmoZm| 
{H$ñ_m| _| drEE_ go CnMm[aV nm¡X _| H¡$Zmonr Vmn_mZ AdgmX 
(grQ>rS>r) H$_ nm`m J`m& gyIm X~md Ho$ VhV H§$X CnO Am¡a 
H§$X AmH$ma ̂ r H§$Q´>mob H$s VwbZm _| drEE_ go CnMm[aV nm¡Ym| _| 
H$ht A{YH$ nm`m J`m ({MÌ 4.9 Ed§ 4.10)& EH$gmW 
{_bmH$a, drEE_ CnMma H$m à`moJ H$aZo na gyIm X~md _| ^r 
nm¡Yo Ho$ g_J« àXe©Z _| gwYma Am`m& 

VAM treated seedlings in both the studied 

varieties as one of the survival mechanisms under 

drought stress. The bulb yield and bulb size under 

drought stress were also found to be more in the 

VAM treated plants as compared to control (Fig. 

4 .9 & 4.10).  Taken together,  the overall 

performance of plants subjected to drought stress 

improved by employing VAM treatment.

{MÌ 4.9 : ß`mO H$s H§$Xr` CnO na drEE_ CnMma H$m à^md
Fig. 4.9: Effect of VAM treatment on onion bulb yield

{MÌ 4.10 : ß`mO Ho$ H§$X AmH$ma na drEE_ CnMma H$m à^md 

Performance of  onion varieties on 

different dates of planting

A �ield experiment was conducted to evaluate the 

effect of four different dates of planting (1January, 

15 January, 1February and 15 February) on onion 

crop performance. Six different onion varieties 

Fig. 4.10: Effect of VAM treatment on onion bulb size

amonU H$s {d{^Þ VmarIm| na ß`mO {H$ñ_m| H$m àXe©Z 

ß`mO \$gb Ho$ àXe©Z na amonU H$s {d{^Þ VmarIm| (1 OZdar, 
15 OZdar, 1 \$adar VWm 15 \$adar) Ho$ à^md H$m _yë`m§H$Z 
H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& a~r _m¡g_ Ho$ Xm¡amZ 
AÜ``Z _| ß`mO H$s N>: {^Þ {H$ñ_m| (^r_m e{º$, ̂ r_m {H$aU, 
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^r_m amO, ^r_m S>mH©$ ao‹S>, ^r_m ao‹S> VWm ^r_m œoVm) H$mo 
AmO_m`m J`m&

amonU H$s nhbr Xmo VmarIm| _| CZH$s CnO j_Vm Ho$ AZwgma 
g^r N>: {H$ñ_m| H$m Hw$b CnO àXe©Z C„oIZr` ê$n go CƒVa 
nm`m J`m& 01 OZdar H$mo H$s JB© amonmB© _| E J«oS> dmbo H§$X H$ht 
A{YH$ CËnÞ hþE hmbm§{H$, 15 OZdar H$mo H$s JB© amonmB© _| 
AÜ``Z H$s JBª g^r {H$ñ_m| _| ~r J«oS> dmbo H§$X H$ht A{YH$ 
g§»`m _| CËnÞ hþE ({MÌ 4.11)& 

nwZ: amonmB© _| Xoar H$aZo ̀ Wm {XZm§H$ 01 Ed§ 15 \$adar H$mo H$s 
JB© amonmB© Ho$ VhV g^r {H$ñ_m| _| Ry>§R> nm¡Ym d¥{Õ nmB© JB© Am¡a 
g_J« CnO àXe©Z ̂ r K{Q>`m ahm&  

(Bhima Shakti, Bhima Kiran, Bhima Raj, Bhima 

Dark Red, Bhima Red, and Bhima Shweta) were 

employed for study in rabi season. The total yield 

performance of all these varieties was found  

signi�icantly higher as per yield potential during 

the �irst 2 dates of planting. Planting on 1 January 

yields more A Grade bulbs, however, 15 January 

planting yields more number of B Grade bulbs in 

all the studied varieties (Fig. 4.11). Further, delay 
 

in planting i.e. on 1and 15 February recorded with 

s t u n te d  p la n t  g row t h  a n d ove ra l l  y i e ld 

performance was poor in all the varieties.

{MÌ 4.11 : ß`mO H$s H§$Xr` CnO na {dbpå~V amonmB© H$m à^md 
Fig. 4.11: Effect of delay planting on onion bulb yield

Ob ^amd dmbr n[apñW{V Ho$ VhV ß`mO à{d{ï>`m| _| 
AmH¥${V{dkmZ, D$VH$ agm`Z Ed§ nmXn hma_moZb O‹S> 
AÜ``Z 

Ob ̂ amd n[apñW{V`m| Ho$ VhV ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s {H$ñ_m| g{hV ß`mO H$s gmobh AÝ` 
à{d{ï>`m| H$m _yë`m§H$Z H$aZo Am¡a O‹S> dmñVwH$bm Ho$ n¡Q>Z© H$mo 
g_PZo Ho$ {bE EH$ à`moJ {H$`m J`m& Ob ̂ amd n[apñW{V`m| Ho$ 
A§VJ©V O‹S> AmH¥${V{dkmZ Am¡a eara aMZm {dkmZ Ho$ n[aUm_m| 
H$s nw{ï> H$aZo Ho$ {bE bJmVma Vrgao df© ^r à`moJ {H$`m J`m& 
ß`mO nm¡X H$s amonmB© H$aZo Ho$ {bE Bg à`moJ _| 1200 cc  
AmH$ma dmbo O‹S> Q´>oZg© H$m Cn`moJ {H$`m J`m& nm¡Y amonU Ho$ 30 
{XZm| ~mX, Q>¢H$ _| H¥${Ì_ n[apñW{V CËnÞ H$aHo$ nm¡Ym| _| AmR> 
{XZm| Ho$ {bE Ob ^amd H$mo Amamo{nV {H$`m J`m& VXþnamÝV 

Morphological ,  histo-chemical  and 

phytohormonal root studies in onion 

entries under the water logging condition

An experiment was conducted to understand the 

pattern of root architecture and eDOGR varieties 

under water logging conditions. This experiment 

was conducted consecutively third year to con�irm 

the results of root morphology and anatomy under 

water logging conditions. Root trainers of size 

1200cc were used in this experiment for the 

planting of onion seedlings. After 30 days of 

transplantation, the plants were imposed with 

water logging for 8 days by creating an arti�icial 

condition in the tank. Thereafter, thvaluate 16 
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ZwH$gmZ Ho$ {~Zm nm¡Ym O‹S>m| H$mo hm{gb H$aZo Ho$ {bE Ob Q>¢H$ Ho$ 
^rVa O‹S> Q´>oZg© go _¥Xm H$mo nyar Vah go hQ>m`m J`m Am¡a {dÁ`wb 
VWm à{V{~å~ {dûcofU Ho$ _mÜ`_ go O‹S> ~‹T>dma Am¡a 
dmñVwH$bm Ho$ AmH¥${V{dkmZ Am¡a eara aMZm {dkmZ H$m 
{dûcofU {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ Ob ^amd 
dmbr n[apñW{V`m| _| ß`mO à{d{ï>`m| Ho$ ~rM, àm{á 1630 _| 
O‹S> ~‹T>dma ̀ Wm O‹S> b§~mB©, O‹S> joÌ\$b VWm O‹S> Am`VZ  H$m 
CƒVa AZwnmV àX{e©V hþAm O~{H$ BgHo$ CnamÝV H«$_e: 
AmaOrnr 5 Ed§ àm{á 1666 H$m ñWmZ ahm O~{H$ S>ãë`y 344 
_| Ed§ VXþnamÝV ̂ r_m S>mH©$ ao‹S> Ed§ ̂ r_m ew^«m _| g~go H$_ O‹S> 
~‹T>dma nmB© JB©& O‹S> ^mJ H$m D$VH${dkmZ AÜ``Z H$aZo na 
àX{e©V hþAm {H$ ß`mO à{d{ï>`m| ̀ Wm àm{á 1630, AmaOrnr 5 
VWm àm{á 1666 _| C„oIZr` ê$n go BWr{bZ gmÝÐVm ~‹T>r Omo 
{H$ O‹S> dm`yVH$ JR>Z Ho$ àoaU Ho$ {bE CÎmaXm`r h¡& Bg à`moJ Ho$ 
g^r n[aUm_m| go nVm Mbm {H$ ß`mO {H$ñ_m| ̀ Wm àm{á 1630, 
AmaOrnr 5 Ed§ àm{á 1666 Ûmam ~ohVa àXe©Z {H$`m J`m Am¡a 
Bg{bE ̀ o Ob ̂ amd n[apñW{V`m| Ho$ à{V g{hîUw hmo gH$Vr h¢ 
O~{H$ S>ãë`y 344, ̂ r_m S>mH©$ ao‹S> Am¡a ̂ r_m ew^«m {H$ñ_| Ob 
^amd n[apñW{V Ho$ à{V g§doXZerb h¢& 

gyIm X~md n[apñW{V Ho$ VhV ß`mO à{d{ï>`m| _| O‹S> 

AÜ``Z 

AO{¡ dH$ X~md H$mo CËnÞ H$aZo _| gIy m X~md EH$ à_Iw  H$maH$ h¡ 

{Oggo ß`mO H$s \$gb _| d{¥ Õ Ama¡  {dH$mg J§̂ ra ê$n go ~m{YV 

hmVo m h&¡  Bg{bE, OS‹ > H$s dmñVHw $bm nQ¡ >Z© H$mo g_PZo Ama¡  gIy m 

X~md n[apñW{V`m| H$o  VhV ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  

AZgw Y§ mZ {ZXeo mb` H$s {H$ñ_m| g{hV ß`mO H$s AÝ` 16 

{H$ñ_m| H$m _ëy `mH§ $Z H$aZo H$o  {bE EH$ à`mJo  {H$`m J`m & gIy m 

X~md n[apñW{V`m| H$o  VhV OS‹ > AmH$¥ {V{dkmZ Ama¡  eara aMZm 

{dkmZ H$o  n[aUm_m| H$s n{w ï> H$aZo H$o  {bE bJmVma Vrgao df© ̂ r 

`h à`mJo  {H$`m J`m& ß`mO nmX¡  H$s amno mB© H$aZo H$o  {bE Bg 

à`mJo  _| 1200cc AmH$ma dmbo OS‹ > Q>́Zo g© H$m Cn`mJo  {H$`m J`m& 

nmY¡  amno U H$o  30 {XZm| ~mX, 25 {XZm| H$o  {bE qgMmB© H$mo amHo $H$a 

nmY¡ m| H$o  {bE gIy m X~md H$mo Amam{o nV {H$`m J`m& gñ§ VVw  qgMmB© 

AZgw My r H$o  AZgw ma H$§ Q>́mbo  nmY¡ m| _| qgMmB© H$s OmVr ahr& Ob 

H$s H$_r H$s à{V{H$« `m _| CÎmaOr{dVm à{VeV Ama¡  g{R>`md Xa 

H$o  {bE nmY¡ m| H$s X{¡ ZH$ {ZJamZr H$s JB&©  BgH$o  CnamÝV, ZHw $gmZ 

H$o  {~Zm nmY¡ m OS‹ >m| H$mo hm{gb H$aZo H$o  {bE Ob Q>H¢ $ H$o  ^rVa 

OS‹ > Q>́Zo g© go _X¥ m H$mo nay r Vah go hQ>m`m J`m Ama¡  {dÁ`bw  VWm 

à{V{~å~ {dûcfo U H$o  _mÜ`_ go OS‹ > ~T‹ >dma Ama¡  dmñVHw $bm H$o  

AmH$¥ {V{dkmZ Ama¡  eara aMZm {dkmZ H$m {dûcfo U {H$`m J`m& 

onion entries including the ICAR-e soil was 

completely removed from the root trainers within 

the water tank to obtain plant roots without 

damaging and further analyzed the morphology 

and anatomy of root growth and architecture 

through visual and image analysis. The results 

shown that among the onion entries, Acc. 1630 

showed higher proportion of root growth viz., root 

length, root area and root volume followed by RGP 

5 and Acc. 1666, whereas, W 344 contrastingly 

showed lesser root growth followed by Bhima 

Dark Red and Bhima Shubhra under water logging 

condition. Histological studies of root sectioning 

showed that onion entries like Acc. 1630, RGP 5 

and Acc. 1666 signi�icantly stimulated ethylene 

concentration which are responsible for induction 

of root aerenchyma formation. All the results  

revealed that onion entries like Acc. 1630, RGP 5 

and Acc. 1666 performed better and hence, might 

be tolerant to water logging  whereas W 344, 

Bhima Dark Red and Bhima Shubhra are 

susceptible to water logging condition.

Root studies in onion entries under 

drought stress condition

An experiment was conducted to understand the 

pattern of root architecture and evaluate 16 onion 

entries including the ICAR-DOGR varieties under 

drought stress conditions. This experiment was 

conducted consecutively third year to con�irm the 

results of root morphology and anatomy under 

drought stress conditions. Root trainers of size 

1200cc were used in this experiment for the 

planting of onion seedlings. After 30 days of 

transplantation, the plants were imposed to 

drought stress by withholding irrigation for 25 

days. The controlled plants were irrigated as per 

the recommended irrigation schedule. The plants 

were monitored daily for its survival percentage 

and senescence rate in response to water de�icit. 

Thereafter, the soil was completely removed from 

the root trainers in a water tank to obtain plant 

roots without damaging and further analyzed the 

morphology and anatomy of root growth and 

architecture through visual and image analysis. 

dm{f©H$ à{VdoXZ 2019 



105

n[aUm_m| _| àX{eV©  hAþ m {H$ gIy m X~md dmbr n[apñW{V`m| _| 

ß`mO à{d{ï>`m| H$o  ~rM, AmaOrnr 2  _| OS‹ > ~T‹ >dma `Wm OS‹ > 

b~§ mB,©  OS‹ > jÌo \$b VWm OS‹ > Am`VZ  H$m CƒVa AZnw mV 

àX{eV©  hAþ m O~{H$ BgH$o  CnamÝV H$« _e: àm{á 1656  Ed§ 

S>ãë ỳ 448 H$m ñWmZ ahm O~{H$ ^r_m g\$o X _| Ed§ VXnþ amÝV 

S>rAmOo rAma hmB{~S« > 7 _| g~go H$_ OS‹ > ~T‹ >dma nmB© JB&©  D$VH$ 

agm`Z AÜ``Z _| OS‹ >m| _| BnrS>{_g© , EŠgmSo >{_g©  VWm 

ñH$bao Ýo MmB_m H$o  ñdV: àH$me _| H$_r H$s H$_Va _mÌm àX{eV©  

hBþ © Ama¡  gmW hr ñH$bao Ýo MmB_m naV _| Ama¡  AmaOrnr 2, àm{á 

1656 Ed§ S>ãë ỳ 448 _| Eao Zo MmB_m H$o  ~rM H$m{° Q>© H$b D$VH$ _| 

{b{¾Z H$s H$_r nmB© JB© {Oggo ̂ r_m S>mH$©  aS‹o >, ̂ r_m g\$o X Ama¡  

S>rAmOo rAma hmB{~S« > 7 H$s Vbw Zm _| gIy m n[apñW{V H$o  {dê$Õ 

g{hîUw nQ¡ >Z© H$m nVm Mbm& Bg à`mJo  ‘o| g^r n[aUm_m| go nVm 

Mbm {H$ ß`mO à{d{ï>`m| `Wm AmaOrnr 2, àm{á 1656 Ama¡  

S>ãë ỳ 448 Ûmam ~ho Va àXeZ©  {H$`m J`m Ama¡  Bg{bE, ̀ o gIy m 

X~md n[apñW{V H$o  à{V g{hîUw hmo gH$Vr h¢ O~{H$ ^r_m S>mH$©  

aS‹o >, ̂ r_m g\$o X Ama¡  S>rAmOo rAma hmB{~S« > 7 gd§ Xo Zerb h&¢  

har ß`mO Ho$ {bE ß`mO {H$ñ_m| H$s Cn`wº$Vm 

Iar\$ 2019 Ho$ Xm¡amZ har ß`mO H$s IoVr Ho$ {bE gd©loð> 
{H$ñ_m| H$s nhMmZ H$aZo Ho$ à`moOZ go EH$ IoV narjU {H$`m 
J`m& Bg à`moJ _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` H$s AmR> {H$ñ_m| H$mo `mÑpÀN>H$ ãbm°H$ {S>OmBZ _| 
AmO_m`m J`m Am¡a àË`oH$ {H$ñ_ H$mo Mma nwZamd¥{V _| AmO_m`m 
J`m& ß`mO ~rO {S´>b H$m Cn`moJ H$aHo$ {d{^Þ {H$ñ_m| Ho$ ß`mO 
~rOm| H$s ~wdmB© H$s JB© Am¡a _mZH$ IoVr ar{V`m| H$m AZwnmbZ 
{H$`m J`m& ~wdmB© Ho$ g_` Cd©aH$m| H$s 10 à{VeV g§ñVwV _mÌm 
(à{V hoŠQ>o`a 100 : 50 : 50 : 30  ZmBQ´>moOZ : \$m°ñ\$moag :  
nmoQ>o{e`_ :  gë\$a) Am¡a 5 Q>Z/ho. H$ånmoñQ> H$m à`moJ {H$`m 
J`m& 90 à{VeV \$m°ñ\$moag, nmoQ>o{e`_ Ed§ gë\$a VWm 50 
à{VeV ZmBQ´>moOZ Cd©aH$ H$m à`moJ ~wdmB© Ho$ 30 {XZm| ~mX 
{H$`m J`m& eof 40 à{VeV ZmBQ´>moOZ _mÌm H$m à`moJ ~wdmB© Ho$ 
36, 42, 48 VWm 54 {XZm| ~mX N>: {XZm| Ho$ AÝVamb na {S´>n 
àUmbr Ho$ _mÜ`_  go g_mZ {dIpÊS>V _mÌm _| {H$`m J`m& 100 
à{VeV n¡Z ~mînZ S>mQ>m H$m Cn`moJ H$aVo hþE ~wdmB© Ho$ 70 {XZm| 
~mX VH$ d¡H$pënH$ {XZm| na \$gb _| qgMmB© H$s JB©& ~wdmB© Ho$ 
75 {XZm| ~mX har ß`mO H$s H$Q>mB© H$s JB©& 

n[aUm_m| _| àX{e©V hþAm {H$ har ß`mO Ho$ g§~§Y _| ß`mO {H$ñ_m| 
_| C„oIZr` {^ÞVm Wr ({MÌ 4.12)& {d{^Þ ß`mO {H$ñ_m| Ho$ 
~rM, g~go A{YH$ har ß`mO CnO H$mo ^r_m gwna (11 

The results shown that among the onion entries, 

RGP 2 showed higher proportion of root growth 

viz., root length, root area and root volume 

followed by Acc. 1656 and W 448, whereas, Bhima 

Dark Red contrastingly showed lesser root growth 

followed by Bhima Safed and DOGR HY-7 under 

drought stress condition. The histochemical study 

showed that lesser amount of reduction in auto-

�luorescence of the epidermis, exodermis, and 

sclerenchyma in roots, and also showed lack of 

lignin in sclerenchyma layer and the cortical tissue 

between aerenchyma in RGP 2, Acc. 1656 and W 

448 which indicated the tolerance pattern against 

drought condition as compared with Bhima Dark 

Red, Bhima Safed and DOGR HY-7. All the results 

from this experiment revealed that onion entries 

like RGP 2, Acc. 1656 and W 448 performed better 

and hence, might be tolerant to drought stress 

condition, while the susceptible one are Bhima 

Dark Red, Bhima Safed and DOGR HY-7.

Suitability of varieties for green onion 

A �ield experiment was conducted to identify the 

best varieties for green onion cultivation during 

kharif, 2019. This experiment was performed in a 

randomized block design with eight ICAR-DOGR 

varieties and each variety was replicated four 

times. Onion seeds of different varieties were 

sown using the onion seed drill and standard 

cultivation practices were followed. The 10% of  

recommended dose of fertilizers (100:50:50:30 kg 

NPKS/ha) and compost 5 t/ha were applied at the 

time of sowing. 90% of PKS and 50% N fertilizers 

were applied 30 days after sowing. Remaining 

40% N was applied in equal splits through drip at 

six days interval on 36, 42, 48, and 54 days after 

sowing. The crop was irrigated on alternate days 

up to 70 days after sowing using the 100% pan 

evaporation data. The green onion was harvested 

75 days after sowing. The results showed that 

onion varieties differ signi�icantly for green onion 

yield (Fig.  4.12).  Bhima Super produced 

signi�icantly higher green onion yield (11 t/ha) 

followed by Bhima Raj (8 t/ha) and Bhima Shweta 
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(8 t/ha). Rabi onion varieties namely, Bhima 

Shakti and Bhima Kiran produced very low green 

onion yield. White onion varieties viz., Bhima 

Shubhra and Bhima Shweta showed higher phenol 

and �lavonoid content followed by Bhima Raj 

(Table 4.6). Bhima Dark Red, Bhima Raj, and 

Bhima Super showed higher total chlorophyll 

content compared to the remaining varieties. 

Among different onion varieties, Bhima Super, 

Bhima Raj, and Bhima Shweta performed better as 

compared to other onion varieties.

Q>Z/ho.) _| Ed§ VXþnamÝV ̂ r_m amO (8 Q>Z/ho.) Ed§ ̂ r_m œoVm 
(8 Q>Z/ho.) _| nmB© JB©& ß`mO H$s a~r {H$ñ_m| Zm_V: ̂ r_m e{º$ 
Am¡a ̂ r_m {H$aU _| ~hþV H$_ har ß`mO CnO CËnÞ hþB©& g\o$X 
ß`mO {H$ñ_m| ̀ Wm ̂ r_m ew^«m Am¡a ̂ r_m œoVm _| CƒVa {\$Zmob 
Ed§ âb¡dmoZm°BS> _mÌm Am¡a CgHo$ CnamÝV ^r_m amO _| XO© H$s 
JB© (Vm{bH$m 4.6)& 

eof {H$ñ_m| Ho$ _wH$m~bo _| ̂ r_m S>mH©$ ao‹S>, ̂ r_m amO Am¡a ̂ r_m 

gwna {H$ñ_ _| CƒVa Hw$b Šbmoamo{\$b _mÌm àX{e©V hþB©& ß`mO 

H$s {d{^Þ {H$ñ_m| Ho$ ~rM, AÝ` {H$ñ_m| H$s VwbZm _| ^r_m 

gwna, ̂ r_m amO Am¡a ̂ r_m œoVm Ûmam ~ohVa àXe©Z {H$`m J`m& 

{MÌ 4.12 : ß`mO {H$ñ_m| H$s har ß`mO CnO 
Fig. 4.12: Green onion yield of onion varieties

Table 4.6: Biochemical properties of green onion

Vm{bH$m 4.6 : har ß`mO H$s O¡d amgm`{ZH$ {deofVmE§ 

{H$ñ_|
 Varieties

{\$Zmob _mÌm ({_J«m./100 J«m_ OrEB©) 
Phenol content (mg/100 g of 

GAE)

âbodmoZm°BS²g _mÌm (J«m_/100 J«m_ VmOm 
^ma)

Flavonoids content (gm/100 g 
fresh wt.)

Šbmoamo{\$b 
({_J«m./J«m_ VmOm 

^ma) Chlorophyll 

(mg/g fw)

n{Îm`m/Leaves H§$X/Bulbs n{Îm`m/Leaves H§$X/Bulbs n{Îm`m/Leaves

^r_m S>mH©$ ao‹S
Bhima Dark Red

393 150 256.5 24.7 4.92

^r_m gwna 
Bhima Super

282 229 214.3 54.2 4.21

^r_m amO 
Bhima Raj

510 343 313.6 46.0 4.49

Continued on next page..... 

Bhima Raj 
Dark Red 
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Continued from previous page..... 

^r_m ao‹S> 
Bhima Red

195 192 254.1 25.6 3.98

^r_m ew^«m 
Bhima Shubhra

503 68 313.0 41.0 3.77

^r_m œoVm 
Bhima Shweta

455 97 354.3 16.0 3.80

^r_m {H$aU
Bhima Kiran

342 154 182.8 45.3 4.01

^r_m e{º$
Bhima Shakti

283 215 325.1 34.5 3.90

EgB©E‘/SEM± 51 27 24.7 4.3 0.17

EbEgS>r
LSD (p=0.05) 

148 78 71.4 12.4 0.48

grdr/CV (%) 34 37 21.9 29.3 9.85

{H$ñ_|
 Varieties

{\$Zmob _mÌm ({_J«m./100 J«m_ OrEB©) 
Phenol content (mg/100 g of 

GAE)

âbodmoZm°BS²g _mÌm (J«m_/100 J«m_ VmOm 
^ma)

Flavonoids content (gm/100 g 
fresh wt.)

Šbmoamo{\$b 
({_J«m./J«m_ VmOm 

^ma) Chlorophyll 

(mg/g fw)

n{Îm`m/Leaves H§$X/Bulbs n{Îm`m/Leaves H§$X/Bulbs n{Îm`m/Leaves
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Project 5: Noval approaches for integrated 

pest and disease management in onion and 

garlic

Root endophyte Piriformospora indica induced 

resistance against onion Stemphylium blight 

A mycorrhiza like root-endophyte fungus 

Piriformospora indica belongs to the order 

Sebacinales (Basidiomycota) has been known for 

its tremendous growth-promoting effects in a 

broad spectrum of host plants belongs to all 

groups. Root colonization by this fungus increased 

biotic and abiotic stress tolerance in various crops.  

The effect of onion root colonization has been 

evaluated by P. indica on leaf blight of onion, caused 

by necrotrophic fungal pathogen Stemphylium 

vesicarium is a most common destructive foliar 

disease of onion worldwide. 

The colonization of onion root has been checked by 

P. indica after 15 days of inoculation using light 

microscope and polymerase chain reaction. The 

capacity of P. indica to control stemphylium blight 

was evaluated on 60 days old onion plants in terms 

of PDI after 1, 3 and 5 dpi of S. vesicarium 

application on onion leaves. Change in PDI due to 

root colonization of P. indica was compared with P. 

indica  non-colonized plants. The P. indica 

colonized plants showed 39% reduction at 1 dpi 

and 46% at 3 and 5dpi in disease severity as 

compared to non-colonized plants. 

Crop Protection

n[a`moOZm 5 : ß`mO Ed§ bhgwZ _| EH$sH¥$V 
ZmerOrd Am¡a amoJ à~§YZ hoVw ZdrZ ̀ w{º$`m§ 

ß`mO _| ñQ>o_\$mB{b`_ A§J_mar Ho$ {dê$Õ O‹S> A§V: nmXn 
nmBar\$m_m}ñnmoam BpÊS>H$m  CËào[aV à{Vamo{YVm

go~mgrZoëg (~¡gr{S>`mo_mBH$moQ>m) JU go Ow‹S>o O‹S> A§V: nmXn 
H$dH$ nmBar\$m_m}ñnmoam BpÊS>H$m O¡go _mBH$moamBOm H$mo g^r 
g_yhm| go Ow‹S>o nanmofr nm¡Ym| Ho$ ì`mnH$ ñnoŠQ´>_ _| BgH$s ~‹T>dma 
H$mo ~‹T>mZo dmbo C„oIZr` à^mdm| Ho$ {bE OmZm OmVm h¡& Bg 
H$dH$ Ûmam H$s JB© O‹S> ~gmdQ> go {d{^Þ \$gbm| _| O¡{dH$ VWm 
AO¡{dH$ X~md g{hîUwVm ~‹T>r& ZoH«$moQ´>m°{\$H$ H$dH$ amoJOZH$ 
ñQ>o_\$mB{b`_ dogrHo$[a`_ Ho$ H$maU ß`mO H$s nÎmr A§J_mar na 
nr. BpÊS>H$m  Ûmam ß`mO _| O‹S> ~gmdQ> Ho$ à^md H$m _yë`m§H$Z 
{H$`m J`m& ̀ h amoJOZH$ {dœ^a _| ß`mO H$m gdm©{YH$ àM{bV 
{dÜd§gmË_H$ nUu` amoJ h¡&  

bmBQ> gyú_Xeu VWm nm°br{_aoO l¥§Ibm à{V{H«$`m H$m Cn`moJ 
H$aHo$ Q>rH$mH$aU Ho$ 15 {XZm| ~mX nr. BpÊS>H$m  Ûmam ß`mO O‹S> 
H$s ~gmdQ> H$mo amoH$m J`m& ñQ>o_\$mB{b`_ A§J_mar amoJ H$s 
amoH$Wm_ H$aZo _| nr. BpÊS>H$m H$s j_Vm H$m _yë`m§H$Z ß`mO H$s 
n{Îm`m| na Eg. dogrHo$[a`_ à`moJ Ho$ 1, 3 VWm 5 S>rnrAmB© Ho$ 
~mX nrS>rAmB© Ho$ g§~§Y _| 60 {XZ nwamZo ß`mO nm¡Ym| na {H$`m 
J`m& nr. BpÊS>H$m H$s O‹S> ~gmdQ> Ho$ H$maU nrS>rAmB© _| ~Xbmd 
H$s VwbZm nr. BpÊS>H$m J¡a ~gmdQ> dmbo nm¡Ym| Ho$ gmW H$s JB©& 
nr. BpÊS>H$m H$s ~gmdQ> dmbo nm¡Ym| _| J¡a ~gmdQ> dmbo nm¡Ym| H$s 
VwbZm _| amoJ J§^raVm _| 1S>rnrAmB© na 39 à{VeV Am¡a 3 

S>rnrAmB©�Ed§ 5 dpi na 46 à{VeV H$_r àX{e©V hþB©& 

\$gb gwajm 

{MÌ 5.1 : (H$) bmBQ> gyú_Xeu VWm (I) nm°br{_aoO l¥§Ibm à{V{H«$`m go nr. BpÊS>H$m Ûmam ß`mO O‹S> ~gmdQ> H$s nw{ï> 
Fig.5.1: Onion root colonization by P. indica con�irmed by light microscope (A) and polymerase chain reaction (B)
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{MÌ 5.2 : 1, 3 VWm 5 S>rnrAmB© na H§$Q´>mob (W+P) VWm nr. BpÊS>H$m ~gmdQ> (P+P) dmbo ß`mO nm¡Ym| (^r_m gwna) _| Eg. do{gHo$[a`_  Ho$ H¥${Ì_ 
g§H«$_U Ho$ ~mX amoJ J§^raVm 

Fig.5.2: Disease severity after arti�icial infection of S. vesicarium in control (W+P) and P. indica colonized (P+P) onion 

plants (Bhima Super) at 1, 3, and 5 dpi

 

ñQ>o_\$mB{b`_ A§J_mar Ho$ {dê$Õ nr. BpÊS>H$m  go àmBåS> 
ß`mO nm¡Ym gwajm H$m eara{H«$`m {dkmZ Ed§ AmU{dH$ 
bjUdU©Z 

nr. BpÊS>H$m  _Ü`ñW AmB©EgAma  H$dH$ Ho$ gmW gmW dm`ab 
amoJOZH$m| Ho$ {dê$Õ nm`m J`m& ß`mO H$s n{Îm`m| na Eg. 
dogrHo$[a`_  à`moJ Ho$ 1, 3  VWm 5 S>rnrAmB© Ho$ ~mX à{VeV 
amoJ gyMH$m§H$ Ho$ g§~§Y _| 60 {XZ nwamZr ß`mO n{Îm`m| na 
ñQ>o_\$mB{b`_  A§J_mar H$s amoH$Wm_ H$aZo _| nr. BpÊS>H$m H$s 
j_Vm H$m _yë`m§H$Z {H$`m J`m& nr. BpÊS>H$m ~gmdQ> dmbo ß`mO 
nm¡Ym| _| AmB©EgAma à{V{H«$`m H$m AZw_mZ hmBS´>moOZ noam°ŠgmBS> 
(H O ) ñVa, {b{nS> noam°ŠgrSo>eZ, VWm H¡$Q>mboO J{V{d{Y Ho$ 2 2

g§~§Y _| bJm`m J`m& hmBS´>moOZ noam°ŠgmBS> (H O ) ñVa H$mo 1, 2 2

3 VWm 5 S>rnrAmB© na _mnm J`m& Eg. dogrHo$[a`_ H$m à`moJ 
H$aZo H$s à{V{H«$`m _| J¡a ~gmdQ> dmbo nm¡Ym| H$s VwbZm _| nr. 
BpÊS>H$m  H$s ~gmdQ> dmbo nm¡Ym| _| 1S>rnrAmB© na VH$ 37.7 
à{VeV H O  g§M`Z ~‹T>m& nr. BpÊS>H$m go CnMm[aV amoJOZH$ 2 2

go Q>rH$mH¥$V nm¡Ym| H$s VwbZm _| amoJOZH$ Q>rH$mH$aU Ho$ CnamÝV 
Am°b Q>mBn ßdmB§Q> na J¡a ~gmdQ> dmbo nm¡Ym| _| {b{n‹S> 
noam°ŠgrSo>eZ Ho$ ñVa _| bJmVma C„oIZr` ~‹T>moVar àX{e©V hþB©& 
3 VWm 5 S>rnrAmB© na, nr. BpÊS>H$m go CnMm[aV amoJOZH$ 
Q>rH$mH¥$V nm¡Ym| Ho$ _wH$m~bo _| J¡a ~gmdQ> dmbo nm¡Ym| _| {b{nS> 
noam°ŠgrSo>eZ _| 40 à{VeV go ^r A{YH$ H$s ~‹T>moVar hþB©& 
H§$Q´>mob Am¡a nr. BpÊS>H$m CnMm[aV _m°H$ Q>rH$mH¥$V nm¡Ym| _|, 
grEQ>r J{V{d{Y _| H$moB© {deof ~Xbmd Zht nm`m J`m& 
1 S>rnrAmB© na nr. BpÊS>H$m CnMm[aV amoJOZH$ go Q>rH$mH¥$V 
nm¡Ym| _| AZwnMm[aV amoJOZH$ go Q>rH$mH¥$V nm¡Ym| Ho$ _wH$m~bo _| 
C„oIZr` grEQ>r J{V{d{Y àX{e©V hþB©& 

Physiological and molecular characteri-

zation of P. indica primed onion plant 

defence against Stemphylium blight

P. indica mediated ISR has been shown against 

fungal as well as the viral pathogens. The capacity 

of P. indica to control Stemphylium blight evaluated 

on 60 days old onion plants in terms of percentage 

disease index (PDI) after 1, 3 and 5 dpi of S. 

vesicarium application on onion leaves. The ISR 

response in P. indica colonized onion plants 

estimated in terms of hydrogen peroxide (H O ) 2 2

levels, lipid peroxidation, and catalase activity. The 

hydrogen peroxide (H O ) level was measured at 1, 2 2

3 and 5 dpi. The P. indica colonized plants showed 

37.7% increased H O accumulation at 1dpi as 2 2 

compared to non-colonized plants in response to 

S. vesicarium application. The non-colonized 

plants showed progressive signi�icantly increased 

levels of lipid peroxidation at all-time points after 

pathogen inoculation as compared to P. indica-

treated pathogen-inoculated plants. At 3 and 5 dpi, 

non-colonized plants showed more than 40% 

increase in lipid peroxidation as compared to P. 

indica-treated pathogen-inoculated plants. In 

Control and P. indica-treated mock-inoculated 

plants, no signi�icant change in CAT activity was 

observed. At 1 dpi P. indica-treated pathogen-

inoculated plants showed signi�icant CAT activity 

as compared to untreated pathogen-inoculated 

plants. 
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{MÌ 5.3 : nr. BpÊS>H$m ~gmdQ> dmbo ß`mO nm¡Ym| _| AmB©EgAma à{V{H«$`m 
Fig.5.3 : ISR response in P. indica colonized onion plants 

dm°ë~o{e`m H$s {d{dYVm : ß`mO {W«ßg ({W«ßg Q>¡~oH$s) _| 
EH$ nwZO©ZZ A§V: ghOrdZ 

dm°ë~o{e`m EH$ EopÀN>H$ ~¡ŠQ>r[a`_ h¡ Omo {H$ àmo{Q>`mo ~¡ŠQ>r[a`m 
Ho$ Eë\$m Cn g§^mJ Ho$ A§VJ©V AmVm h¡& dm°ë~o{e`m Ûmam nanmofr 
nwZO©ZZ H$m JwUZrH$aU H$aHo$ AmZwd§{eH$ Zam| AWdm 
H$mo{eH$mÐì`r` Ag§JVVm H$m órH$aU VWm M`{ZV Zam| H$mo 
_mam OmVm h¡ Am¡a amoJOZVm CËnÞ H$s OmVr h¡& H$sQ>m| _| 
dm°ë~o{e`m  H$mo kmV nwZO©ZZ ~hþJwUH$ Ho$ ê$n _| OmZm OmVm h¡& 

dV©_mZ AÜ``Z _|, ZoQ>dH©$ H$m`©H«$_ Ho$ N>: Ho$ÝÐm| go g§H${bV 
{H$E JE {W«ßg Z_yZm| _| go dm°ë~o{e`m H$s nhMmZ H$s JB©& 
àË`oH$ ñWmZ go 100 {W«ßg go S>rEZE H$mo AbJ {H$`m J`m& 

dm°ë~o{e`m   {d{eï> 16 SrDNA àmB_am| Ho$ gmW nrgrAma H$m 
Cn`moJ H$aHo$ S>rEZE H$mo àd{Y©V {H$`m J`m& àd{Y©V CËnmX 
H$s ŠbmoqZJ H$s JB© Am¡a AZwH«$_U {H$`m J`m& Ý`ypŠbAmoQ>mBS> 
ãbmñQ> {dûcofU Ho$ ~mX hm{gb gh_V AZwH«$_ VWm BZ 
AZwH«$_m| H$m g§aoIU _oJm gm°\$Q>do`a _| {H$`m J`m Am¡a V~ EZ 
Oo {d{Y H$m AZwnmbZ H$aVo hþE Ðþ_maoI V¡`ma {H$`m J`m& 
nrgrAma H$m Cn`moJ H$aHo$ {W«ßg Q>¡~oH$s go dm°ë~o{e`m H$mo 
nhMmZZo H$s ̀ h nhbr [anmoQ>© h¡& 

Diversity of Wolbachia: a reproductive 

endosymbiont in onion thrips (T. tabaci)

Wolbachia is a facultative bacterium that comes 

under the alpha-subdivision of Proteobacteria. 

Wolbachia induces parthenogenesis, selective 

male-killing and feminization of genetic males or 

cytoplasmic incompatibility by manipulating host 

r e p r o d u c t i o n .  Wo l b a c h i a  i s  t h e  k n o w n 

reproductive manipulator in insects. In the 

present study, Wolbachia has been identi�ied from 

thrips samples collected from six centres of 

network programme. DNA was isolated from the 

100 thrips from each location. DNA was ampli�ied 

using PCR with Wolbachia speci�ic 16 SrDNA 

primers. The ampli�ied product was cloned and 

sequenced. Consensus sequence as obtained after 

nucleotide blast analyses and these sequences 

were aligned in MEGA software and then 

dendrogram was constructed following the NJ 

method. This is the �irst report of the identi�ication 

of Wolbachia from T. tabaci using PCR.
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{MÌ 5.4 : {d{^Þ ñWmZm| go ß`mO {W«ßg go 

dm°ë~o{e`m 16 SrDNA H$m àdY©Z
Fig.5.4 : Ampli�ication of Wolbachia 16S rDNA 
from onion thrips from different location 

{MÌ 5.5 : {W«ßg Q>¡~oH$s go nhMmZr JB© dm°ë~o{e`m àOm{V 
H$s {d{dYVm 
Fig. 5.5: Diversity of Wolbachia species identi�ied

from Thrips tabaci

ñQ>_o \$mB{b`_ AJ§ _mar H$o  {dê$Õ nr. BpÊS>H$m àmBåS> ß`mO 
nmY¡ m gaw jm H$m eara{H$« `m {dkmZ Ed§ AmU{dH$ bjUdUZ©  

nr. BpÊS>H$m _Ü`ñW AmB©EgAma H$dH$ Ho$ gmW gmW dm`ab 
amoJOZH$m| Ho$ {dê$Õ nm`m J`m& ß`mO H$s n{Îm`m| na Eg. 
dogrHo$[a`_  à`moJ Ho$ 1, 3  VWm 5 S>rnrAmB© Ho$ ~mX à{VeV 
amoJ gyMH$m§H$ Ho$ g§~§Y _| 60 {XZ nwamZr ß`mO n{Îm`m| na 
ñQ>o_\$mB{b`_ A§J_mar H$s amoH$Wm_ H$aZo _| nr. BpÊS>H$m H$s 
j_Vm H$m _yë`m§H$Z {H$`m J`m& nr. BpÊS>H$m ~gmdQ> dmbo ß`mO 
nm¡Ym| _| AmB©EgAma à{V{H«$`m H$m AZw_mZ hmBS´>moOZ noam°ŠgmBS> 

(H O ) ñVa, {b{nS> noam°ŠgrSo>eZ, VWm H¡$Q>mboO J{V{d{Y Ho$ 2 2

g§~§Y _| bJm`m J`m& hmBS´>moOZ noam°ŠgmBS> (H O ) ñVa H$mo 1, 2 2

3  VWm 5 S>rnrAmB© na _mnm J`m& Eg. dogrHo$[a`_  H$m à`moJ 
H$aZo H$s à{V{H«$`m _| J¡a ~gmdQ> dmbo nm¡Ym| H$s VwbZm _| nr. 
BpÊS>H$m  H$s ~gmdQ> dmbo nm¡Ym| _| 1 S>rnrAmB©  na VH$ 37.7 

à{VeV H O  g§M`Z ~‹T>m& nr. BpÊS>H$m go CnMm[aV amoJOZH$ 2 2

go Q>rH$mH¥$V nm¡Ym| H$s VwbZm _| amoJOZH$ Q>rH$mH$aU Ho$ CnamÝV 
Am°b Q>mBn ßdmB§Q> na J¡a ~gmdQ> dmbo nm¡Ym| _| {b{n‹S> 
noam°ŠgrSo>eZ Ho$ ñVa _| bJmVma C„oIZr` ~‹T>moVar àX{e©V hþB©& 
3 VWm 5 S>rnrAmB© na, nr. BpÊS>H$m go CnMm[aV amoJOZH$ 
Q>rH$mH¥$V nm¡Ym| Ho$ _wH$m~bo _| J¡a ~gmdQ> dmbo nm¡Ym| _| {b{nS> 
noam°ŠgrSo>eZ _| 40 à{VeV go ^r A{YH$ H$s ~‹T>moVar hþB©& 
H§$Q´>mob Am¡a nr. BpÊS>H$m   CnMm[aV _m°H$ Q>rH$mH¥$V nm¡Ym| _|, 
grEQ>r J{V{d{Y _| H$moB© {deof ~Xbmd Zht nm`m J`m& 1 
S>rnrAmB© na nr. BpÊS>H$m CnMm[aV amoJOZH$ go Q>rH$mH¥$V nm¡Ym| 

Physiological and molecular characteri-

zation of P. indica Primed Onion plant 

defence against Stemphylium blight

P. indica mediated ISR has been shown against 

fungal as well as viral pathogen. The capacity of P. 

indica to control Stemphylium blight evaluated on 

60 days old onion plants in terms of percentage 

disease index (PDI) after 1, 3 and 5 dpi of S. 

vesicarium application on onion leaves. The ISR 

response in P. indica colonized onion plants 

estimated in terms of hydrogen peroxide (H O ) 2 2

levels, lipid peroxidation, and catalase activity. The 

hydrogen peroxide (H O ) level was measured at 1, 2 2

3 and 5 dpi. The P. indica colonized plants showed 

37.7% increased H O accumulation at 1dpi as 2 2 

compared to non-colonized plants in response to 

S. vesicarium application. The non-colonized 

plants showed progressive signi�icantly increased 

levels of lipid peroxidation at all-time points after 

pathogen inoculation as compared to P. indica-

treated pathogen-inoculated plants. At 3 and 5 dpi 

non-colonized plants showed more than 40% 

increase in lipid peroxidation as compared to P. 

indica-treated pathogen-inoculated plants. In 

Control and P. indica-treated mock-inoculated 

plants, there was no signi�icant change in CAT 
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_| AZwnMm[aV amoJOZH$ go Q>rH$mH¥$V nm¡Ym| Ho$ _wH$m~bo _| 
C„oIZr` grEQ>r J{V{d{Y àX{e©V hþB©& 

H$sQ> h~udmoa Ho$ {dê$Õ ß`mO _| nr. BpÊS>H$m CËào[aV 
à{Vamo{YVm H$m eara{H«$`m {dkmZ Ed§ AmU{dH$ 
bjUdU©Z 

AZoH$ nm¡Ym àOm{V`m| _| H$sQ> h~udmoag Ho$ {dê$Õ nr. BpÊS>H$m  
H$mo ̀ mo½` AmB©EgAma Ho$ ê$n _| OmZm OmVm h¡& nr. BpÊS>H$m Ûmam 
ß`mO O‹S> ~gmdQ> Ho$ à^md H$m _yë`m§H$Z E{b`_ \$gbm| Ho$ EH$ 
{dÜd§gmË_H$ ZmerOrd ñnmoS>moßQ>oam EpŠgJwAm Ûmam H$sQ> h~udmoa 
na {H$`m J`m {OgHo$ H$maU BZ \$gbm| _| 40 à{VeV go ^r 
A{YH$ H$m ZwH$gmZ XoIZo H$mo {_bVm h¡& 

nr. BpÊS>H$m  Ûmam O‹S> ~gmdQ> H$s nw{ï> nm¡Y amonU Ho$ 30 {XZm| 
~mX _mBH«$moñH$monr VWm nrgrAma H$m Cn`moJ H$aHo$ H$s JB©& nr. 
BpÊS>H$m  go ~gmdQ> dmbo Am¡a H§$Q´>mob ß`mO nm¡Ym| H$mo 24 K§Q>o Ho$ 
{bE ñnmoS>moßQ>oam EpŠgJwAm Ho$ Vrgao BZñQ>ma bmdm© Ûmam nbZo 
{X`m J`m& ñnmoS>moßQ>oam EpŠgJwAm  Ho$ H$maU ZwH$gmZJ«ñV n{Îm`m| 
H$mo nm`m J`m Am¡a CZH$s ñH$mo[a¨J H$s JB©& CnMm[aV nm¡Ym| Ho$ 
{bE Am¡gV ñHo$b à{VeV 3 h¡ Omo {H$ 11 go 30 à{VeV 
ZwH$gmZ AWdm j{V H$mo Xem©Vm h¡ O~{H$ H§$Q´>mob nm¡Ym| _| Am¡gV 
ñHo$b à{VeV 5 h¡ Omo {H$ 31 go 50 à{VeV H$s CƒVa j{V 
H$mo Xem©Vm h¡&

activity. At 1 dpi P. indica-treated pathogen-

inoculated plants showed signi�icant CAT activity 

as compared to untreated pathogen-inoculated 

plants. 

Physiological and Molecular Characteri-

zation of P. indica Induced Resistance in 

Onion against Insect Herbivore

P. indica also is known to elicit ISR against insect 

herbivores in many plant species. The effect of 

onion root colonization by P. indica was evaluated 

on insect herbivore by Spodoptera exigua, a one of 

the destructive pest of Allium crops which causes 

more than 40% losses in these crops. Root 

colonization by P. indica  con�irmed using 

microscopy and PCR after  30 days post 

transplanting. P. indica colonized and control 

onion plants were allowed to feed by third instar 

larvae of Spodoptera exigua for 24 hrs. Leaves 

damaged by Spodoptera exigua were observed and 

scored. Mean Scale % for treated plants is 3 which 

denotes about 11-30 % damage, whereas in 

control plants mean scale % is 5 representing 

higher damage of 31-50%. 

{MÌ 5.6 : g§H«$_U Ho$ 24 K§Q>o ~mX nr. BpÊS>H$m CnMm[aV ß`mO nm¡Ym| na ñnmoS>moßQ>oam EpŠgJwAm j{V H$m _yë`m§H$Z
Fig.5.6: Evaluation of Spodoptera exigua damage on P. indica treated onion plants after 24 hrs of infestation

nr. BpÊS>H$m ~gmdQ> Ho$ H$maU Am¡a ñnmoS>moßQ>oam EpŠgJwAm Ûmam 
h~udmoa Ho$ H$maU gwajm OrZ àH$Q>Z {dûcofU {H$`m J`m& 

H§$Q´>mob nm¡Ym| H$s VwbZm _| nr. BpÊS>H$m  H$s ~gmdQ> dmbo nm¡Ym| 
_| ½byQ>m{WAmoZ Eg-Q´>m §g{\$aoO, {bnmoŠgr{JZoO 2, 
{bnmoŠgr{JZoO 9 Am¡a {\$ZmBbb¡bmZmBZ A_mo{Z`m bm`oO 

Defence gene expression analyses due to P. indica 

colonization and herbivory by Spodoptera exigua 

was carried out. Defense genes like glutathione S-

transferase, Lipoxygenase 2, Lipoxygenase 9 and 

phenylalanine ammonia-lyase 2 were found to be 

upregulated in P. indica  colonized plants 
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Fig.5.7: Defence genes expression analyses in P. indica colonized Onion- Spodoptera exigua interaction (C: control, 
CT: control + Spodoptera exigua, CP: P. indica control, and PT: P. indica + Spodoptera exigua)

{MÌ 5.7 : nr. BpÊS>H$m ~gmdQ> ß`mO _| gwajm OrZ àH$Q>Z {dûcofU - ñnmoS>moßQ>oam EpŠgJwAm nmañn[aH$Vm (gr : H§$Q´>mob, grQ>r : H§$Q´>mob +  
ñnmoS>moßQ>oam EpŠgJwAm, grnr : nr. BpÊS>H$m  H§$Q´>mob, Ed§ nrQ>r : nr. BpÊS>H$m +  ñnmoS>moßQ>oam EpŠgJwAm )

2 O¡go gwajm OrZ CÜd© {ZJ{_V nmE JE& BZ gwajm OrZm| Ho$ 
CÜd© {Z`_Z go nVm Mbm {H$ gwajm àUmbr H$mo ~‹T>mH$a O¡{dH$ 
X~md go nma nmZo _| nr. BpÊS>H$m  Ûmam nm¡Ym| H$s _XX H$s OmVr 
h¡& 

compared to control plants.  The upregulation of 

these defence genes indicated the P. indica helps 

plants to overcome biotic stress by enhancing the 

defence system. 

Bgr àH$ma, gwnaAm°ŠgmBS> {S>ñ_wQ>oO VWm Jw`m`H$mob 
noam°ŠgrSo>O  O¡go à{V-Am°ŠgrH$maH$ E§OmB_ H§$Q´>mob nm¡Ym| Ho$ 
_wH$m~bo _| nr. BpÊS>H$m  ~gmdQ> dmbo nm¡Ym| _| CƒVa ñVa _| nmE 
JE& `h nm`m J`m {H$ à{V{H«$`merb Am°ŠgrOZ àOm{V`m| H$mo 
Zï> H$aZo hoVw gwajm OrZm| Am¡a à{V-Am°ŠgrH$maH$ E§OmB_m| H$m 
CÜd© {Z`_Z H$aHo$ nr. BpÊS>H$m Ûmam ß`mO _| O¡{dH$ X~md 
g{hîUwVm CËnÞ H$s OmVr h¡ {OgHo$ n[aUm_ñdê$n ñnmoS>moßQ>oam 
EpŠgJwAm  Ho$ {dê$Õ à{Vamo{YVm CËnÞ hmoVr h¡&  

Similarly, antioxidant enzymes such as superoxide 

dismutase and guaiacol peroxidase were found in 

higher levels in P. indica colonized plants than 

control plants. It was observed that P. indica 

induces the biotic stress tolerance in onion by 

upregulation of defence genes and antioxidant 

enzyme to destroy reactive oxygen species 

resulted in induction of resistance against 

Spodoptera exigua.

{MÌ 5.8 : nr. BpÊS>H$m ~gmdQ> ß`mO _| à{V-Am°ŠgrH$maH$ E§OmB_ Am_mn - ñnmoS>moßQ>oam EpŠgJwAm nmañn[aH$Vm (gr : H§$Q´>mob, grQ>r : H§$Q´>mob + 
ñnmoS>moßQ>oam EpŠgJwAm, grnr : nr. BpÊS>H$m H§$Q´>mob, Ed§ nrQ>r : nr. BpÊS>H$m + ñnmoS>moßQ>oam EpŠgJwAm )

Fig. 5.8: Antioxidant enzyme assays in P. indica colonized Onion- Spodoptera exigua interaction (C: control, CT: 
control + Spodoptera exigua, CP: P. indica control, and PT: P. indica + Spodoptera exigua) 
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ß`mO {W«ßg Ho$ {bE Am{W©H$ W«oghmoëS> ñVa (B©Q>rEb) H$m 
{ZYm©aU

a~r ß`mO na ZwH$gmZ H$aZo dmbo {W«ßg, {W«ßg Q>¡~oH$s qbS>_¡Z 

Ho$ {bE Am{W©H$ W«oghmoëS> (ETL)/H$ma©dmB© W«oghmoëS> (AT) 
ñVa Ho$ ñHo$b H$s nwZ: g_rjm H$aZo Ho$ {bE EH$ IoV narjU 
{H$`m J`m& CnMmam| Ho$ ê$n _| à{V nÎmr (àmH¥${VH$ g§H«$_U) 

H$ma©dmB© W«oghmoëS> ñVa (ATs) i.e. 0.5, 1.0, 2.0, 4.0, 
5.0, 6.0, 8.0, 10.0 {W«ßg VWm H§$Q´>mob (AZwnMm[aV) H$s 
AmR> nyd© {ZYm©[aV Xa H$mo Amamo{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$`m J`m& ê$BS>m Ed§ gmWr 
(2007) Ho$ AZwgaU _| 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 _| {\$àmo{Zb 1 {_{b./{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$`m Om gHo$& àË`oH$ CnMma _| H§$X 
CnO Am¡a H§$X J«oS> AZwnmV H$mo ^r XO© {H$`m J`m& àË`oH$ 
H$ma©dmB© W«oghmoëS> Ho$ {bE H$sQ>ZmeH$m| H$s g_J« bmJV Am¡a 
à`moJ H$s Am°naoqQ>J bmJV H$s JUZm H$s JB© Am¡a bm^ H$s 
gr_mÝV Xa na H$m`© {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ 
g~go A{YH$ H§$X CnO Am¡a H$ht A{YH$ E J«oS> dmbo H§$X à{V 
nÎmr 0.5, 1.0 VWm 2.0 {W«ßg Ho$ H$ma©dmB© ñVa _| Ed§ 
VXþnamÝV à{V nÎmr 4.0 {W«ßg _| nmE JE Am¡a E J«oS> dmbo H§$Xm| 
H$m CƒVa AZwnmV BZ CnMmam| _| XO© {H$`m J`m (Vm{bH$m 

5.1)& bm^ H$s gr_mÝV Xa  (MRR) go A{YH$V_ E_AmaAma 
à{V nÎmr 4.0 {W«ßg Ho$ H$ma©dmB© W«oghmoëS> na Ed§ VXþnamÝV à{V 
nÎmr 1.0 {W«ßg Ho$ H$ma©dmB© W«oghmoëS> na nmB© JB© (Vm{bH$m 
5.2)&  

Determination of Economic Threshold 

Level (ETL) for onion thrips

A �ield experiment was conducted to revisit the 

scale of Economic Threshold (ETL) /Action 

Threshold (AT) level for thrips, Thrips tabaci 

Lindeman damaging on Rabi onion. 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 as treatments. Three replicates were 

maintained for each treatment. Onion thrips 

population (No. of thrips/leaf) was periodically 

counted twice a week for each treatment. Data 

observations on thrips per leaf and thrips per leaf 

per day were worked out in accordance with the 

Rueda et al (2007). Whenever the population 

crosses the pre-determined Ats, recommended 

dose of Fipronil (@ 1ml/lit) was sprayed in each 

treatments, excluding control, to suppress the 

thrips population below pre-determined ATs. The 

bulb yield and bulb grade proportion were also 

recorded in each treatment. 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. The results 

showed the highest bulb yield and more A-grade 

bulbs in the action level of 0.5, 1.0, 2.0 followed by 

4.0 thrips/leaf and a higher proportionate of A 

grade bulbs were recorded in these treatments 

(Table 5.1). The Marginal Rate of Returns (MRR) 

reveals the maximum MRR with ATs 4.0 

thrips/leaf followed by 1.0 thrips per leaf (Table 

5.2).

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 5.1 : 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 (t/ha)

E J«oS> dmbo H§$X (à{VeV) 
A-grade bulb (%)

~r J«oS> dmbo H§$X (à{VeV) 
B-grade bulb (%)

0.5 35.4� 17.3� 44.1�

1.0 36.3� 17.8� 43.6�

2.0 34.0�� 17.7� 45.4��

4.0 33.1��� 16.1� 54.5�

5.0 27.2��� 12.1�� 45.7��

Continued on next page..... 
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Vm{bH$m 5.2 : à{V nÎmr H$ma©dmB© W«oghmoëS> {W«ßg Ho$ {dH$mg Ho$ {bE dgybr H$s gr_m§V Xa H$m {dûcofU 

Table 5.2 : Marginal rate of return (MRR) analysis for the development of thrips per leaf action 
threshold (AT) 

H$ma©dmB© W«oghmoëS> 
Action 

Threshold

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 
MRR

0.5 35.4 354000 7 11900 342100 -

1.0 36.3 363000 6 10200 352800 14.3

2.0 34.0 340000 5 8700 331300 3.4

6.0 26.9��� 12.8� 49.8��

8.0 26.0�� 10.0��� 44.9��

10.0 24.7� 9.1�� 50.2��

H§$Q´>mob/Control 23.7� 8.3�� 54.1�

H$ma©dmB© W«oghmoëS>
Action Threshold

H§$Xr` CnO (Q>Z/ho.)
Bulb Yield (t/ha)

E J«oS> dmbo H§$X (à{VeV) 
A-grade bulb (%)

~r J«oS> dmbo H§$X (à{VeV) 
B-grade bulb (%)

Continued from previous page..... 

*{H$gr H$m°b_ _| g_mZ boQ>a Ûmam AnZm`m J`m _mÜ` C„oIZr` Zht h¡ (p<0.05) 
*Means followed by the same letter in a column are not signi�icant (p<0.05)

4.0 33.1 331500 5 8700 324700 31.0

5.0 27.2 272500 4 6800 265700 1.0

6.0 26.9 269500 3 5300 264200 5.0

8.0 26.0 260500 2 3800 256700 5.1

10.0 24.7 247500 1 1700 245800 4.8

H§$Q´>mob/Control 23.7 237500 0 0 237500 -

ag_rndVu CnMmam| Ho$ ~rM H§$Q´>mob bmJV d¥{Õ Ûmam {d^m{OV {Zdb bm^ d¥{Õ Ho$ ê$n _| JUZm H$s JB© 
aCalculated as net bene�it increment divided by control cost increment between adjacent treatments

O¡{dH$ ZmerOrd à~§YZ Ho$ {bE gwJpÝYV Vob Am¡a O¡{dH$ 
ZmeH$OrdZmeH$ H$m _yë`m§H$Z

a~r _m¡g_ Ho$ Xm¡amZ EH$ à`moJ {H$`m J`m {OgH$m à`moOZ Xmo 
gwJpÝYV Vob `Wm bo_Z J«mg Vob, `yHo${bßQ>g Vob VWm AÝ` 
O¡{dH$ ZmerOrd {Z`§ÌU g§KQ>H$m| ̀ Wm {Mn{Mnm Q´>¡n VWm Zr_ 
Ho$H$ Ho$ gmW O¡{dH$ ZmeH$OrdZmer ñnmBZmog¡S> VWm Zr_ Vob 
H$m _yë`m§H$Z H$aZm Wm& CnMmam| _| em{_b Wo : Q>r  - g§ñVwV  1

_mÌm (AmaS>r) Zr_ Ho$H$ - bo_ZJ«mg Vob bo_ZJ«mg Vob  @4 
{_{b./{b. - ñnmBZmog¡S>  @ 0.3 {_{b./{b. (Zrbo {Mn{Mno 
Q´>¡n);  Q>r 2 : g§ñVwV _mÌm Zr_ Ho$H$ - bo_ZJ«mg Vob - 

Evaluation of essential oils and biological 

pesticide for organic pest management

An experiment was conducted during rabi to 

evaluate two essential oils viz., Lemon grass oil, 

Eucalyptus oil and a biological pesticides 

Spinosad and neem oil along with other organic 

pest control components such as sticky traps and 

neem cake. The treatments were T - Recommen-1

ded dose (RD) Neem cake- Lemongrass oil @ -

Lemon grass oil @ 4ml/L-Spinosad @0.3 ml/L 

(Blue sticky Trap); T - RD Neem cake- Lemongrass 2
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oil-Lemon grass oil-Lemon grass oil - (Blue sticky 

Trap); T - RD Neem cake- Eucalyptus oil@4ml/L-3

Eucalyptus oil @ 4ml/L-Spinosad @0.3 ml/L  

(Blue sticky Trap); T -RD Neem cake- Eucalyptus 4

oil- Eucalyptus oil- Eucalyptus oil (Blue sticky 

Trap); T -RD Neem cake- Neem oil @2ml/L-Neem 5

oil @2ml/L-Neem oil @2ml/L(Blue sticky Trap); 

T - RD Neem cake-Spinosad @0.3 ml/L-Spinosad 6

@ 0.3 ml/L-Spinosad @0.3 ml/L (Blue sticky 

Trap). The sprays were made at 45, 60 and 75 days 

after planting. Observation of thrips population 

and natural  enemies  inc luding spiders , 

coccinelids, Orius sp and predatory thrips was 

made after 48 hours of spraying. The results 

showed that the application of Spinosad at 40, 50 

and 60 days after planting (DAP) and essential oils 

@ 40and 50 DAP & one subsequent spray of 

Spinosad @ 60 DAP found to be the better in 

suppressing the thrips population compared to 

sole essential oils treated plot (Table 5.3). Spider 

was the predominant natural enemy (NE) 

followed by coccinellids. Spiders and Predatory 

thrips had a signi�icant difference in their activity. 

Plots treated only with essential oils had higher 

number of NEs. Spinosad treated plot registered 

the lowest number of NEs (Table 5.4).

bo_ZJ«mg Vob - bo_ZJ«mg Vob - (Zrbo {Mn{Mno Q´>¡n); Q>r : 3 

g§ñVwV _mÌm Zr_ Ho$H$ - ̀ yHo${bßQ>g Vob  @ 4 {_{b./{b. - 
`yHo${bßQ>g Vob - ̀ yHo${bßQ>g Vob 4 {_{b./{b. - ñnmBZmog¡S>  
@ 0.3 {_{b./{b. (Zrbo {Mn{Mno Q´>¡n); Q>r  : g§ñVwV _mÌm 4 

Zr_ Ho$H$ - ̀ yHo${bßQ>g Vob  - ̀ yHo${bßQ>g Vob - ̀ yHo${bßQ>g 
Vob (Zrbo {Mn{Mno Q´>¡n);  Q>r   : g§ñVwV _mÌm Zr_ Ho$H$ - Zr_ 5

Vob  2 {_{b./{bQ>a - Zr_ Vob  2 {_{b./{b. - Zr_ Vob  2 
{_{b./{b. (Zrbo {Mn{Mno Q´>¡n); Q>r 6 : g§ñVwV _mÌm Zr_ Ho$H$ 
- ñnmBZmog¡S> @ 0.3 {_{b./{b. - ñnmBZmog¡S> 0.3 
{_{b./{b. - ñnmBZmog¡S> @0.3 {_{b./{b.(Zrbo {Mn{Mno 
Q´>¡n)& amonU Ho$ 45, 60 VWm 75 {XZm| ~mX {N>‹S>H$md {H$E JE& 
{N>‹S>H$md Ho$ 48 K§Q>o ~mX {W«ßg g§»`m VWm _H$‹S>r, 
H$m°ŠgrZo{bS²g, Amo[a`g  àOm{V Ed§ na^jr {W«ßg g{hV 
àmH¥${VH$ eÌwAm| H$s {ZJamZr H$s JB©& n[aUm_m| _| àX{e©V hþAm 
{H$ amonU Ho$ 40, 50 VWm 60 {XZm| ~mX ñnmBZmog¡S> H$m à`moJ 
H$aZm Am¡a nm¡Y amonU Ho$ 40 Ed§ 50 {XZm| ~mX gwJpÝYV Vob H$m 
à`moJ H$aZm Am¡a nm¡Y amonU Ho$ 60 {XZm| ~mX EH$ ~ma {\$a go 
ñnmBZmog¡S> H$m {N>‹S>H$md H$aZm AHo$bo gwJpÝYV Vob go 
CnMm[aV ßbm°Q> Ho$ _wH$m~bo _| {W«ßg g§»`m H$mo amoH$Zo AWdm H$_ 
H$aZo _| ~ohVa nm`m J`m (Vm{bH$m 5.3)& g~go A{YH$ à~b 
àmH¥${VH$ eÌw _H$‹S>r Ed§ VXþnamÝV H$m°ŠgrZo{bS²g Wm& _H$‹S>r 
Am¡a na^jr {W«ßg H$s J{V{d{Y _| C„oIZr` {^ÞVm Wr& Ho$db 
gwJpÝYV Vob go CnMm[aV ßbm°Q>m| _| àmH¥${VH$ eÌwAm| H$s g§»`m 
H$ht Á`mXm Wr& ñnmBZmog¡S> go CnMm[aV ßbm°Q> _| àmH¥${VH$ 
eÌwAm| H$s g~go H$_ g§»`m XO© H$s JB© (Vm{bH$m 5.4)& 

Vm{bH$m 5.3 : ß`mO {W«ßg, {W«ßg Q>¡~oH$s Ho$ {bE gwJpÝYV Vob Ed§ O¡{dH$ ZmeH$OrdZmer H$s à^mderbVm 
Table 5.3: Ef�icacy of essential oils and biological pesticide for onion thrips, Thrips tabaci

CnMma
Treatment 

nm¡Y amonU Ho$ 40 {XZ ~mX 
40 DAP

nm¡Y amonU Ho$ 50 {XZ ~mX 
50 DAP

nm¡Y amonU Ho$ 60 {XZ ~mX 
60 DAP

Q>r1/T1 ab11.2 b30.6 ab25.9

Q>r2/T2 d17.6 cd41.0 b43.2

Q>r3/T3
abc13.4 bc33.3 a12.6

Q>r4/T4 bc15.7 d45.2 b51.8

Q>r5/T5 abc14.0 cd41.3b b49.3

Q>r6/T6
a13.9 a19.7 a9.8

‘mÜ¶/Mean 14.2 35.2 32.1

*{H$gr H$m°b_ _| g_mZ boQ>a Ûmam AnZm`m J`m _mÜ` C„oIZr` Zht h¡ (p<0.05) 
Means followed by the same letter in a column are not signi�icant (p<0.05)

dm{f©H$ à{VdoXZ 2019 



117

Table 5.4: Bene�icial arthropods in garlic treated with essential oils and biological pesticides

Vm{bH$m 5.4 : gwJpÝYV Vob VWm O¡{dH$ ZmeH$OrdZm{e`m| go CnMm[aV bhgwZ _| bm^H$mar g§{YnmX 

CnMma
Treatment

_H$S>r
Spider

H$m°ŠgrZobm goŠg_¡Hw$boQ>m
Coccinella sexmaculata

Amo[a`g  àOm{V 
Orius sp

E{b`mo{W«ßg  àOm{V
Aleothrips sp

Q>r1/T1 3.0a 1.9 0.9 1.7a

Q>r2/T2 4.0a 3.1 1.4 1.9a

Q>r3/T3 3.2a 2.0 1.7 1.1ab

Q>r4/T4 3.7a 2.1 1.2 1.9a

Q>r5/T5 1.6b 1.4 1.2 1.3ab

Q>r6/T6 0.8b 0.9 0.7 0.3c

_mÜ`/Mean 2.7 1.9 (NS) 1.2 (NS) 1.4

*Means followed by the same letter in a column are not signi�icant (p<0.05)

*{H$gr H$m°b_ _| g_mZ boQ>a Ûmam AnZm`m J`m _mÜ` C„oIZr` Zht h¡ (p<0.05) 

{^Þ E{b`_ àOm{V`m| Ho$ gmW ß`mO {W«ßg, {W«ßg Q>¡~oH$s   
H$s d¥{Õ Am¡a {dH$mg H$m AÜ``Z 

{d{^Þ dÝ` E{b`_ àOm{V`m| _| ß`mO {W«ßg H$s d¥{Õ Am¡a 
{dH$mg H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ à`moJ {H$`m J`m Am¡a 
Bg_| B©gr 328486 (E{b`_ E|Jwbmog_), EZE_Ho$ 3235 (E. 
hÿHo$ar), EZAmB©gr 20221 (E. {\$ñQw>bmog_), grOrEZ 
14769 (E. AmëQ>mBH$_) VWm ̂ r_m e{º$ (E. grnm) EH$ H¥$ï> 
àOm{V H$mo em{_b {H$`m J`m& EoJma (2 à{VeV) dmbr noQ´>r 
ßboQ> _| nÎmr {S>ñH$ H$m ^mJ aIm J`m Am¡a àË`oH$ noQ´>r ßboQ> _| 
\$sqS>J H$aZo Ho$ {bE nm§M ZE C^aVo bmdm© H$mo N>mo‹S>m J`m& bmdm© 
Ad{Y ({XZ), ß`ynb Ad{Y ({XZ) VWm bmdm© CÎmaOr{dVm 
g{hV d¥{Õ Am¡a {dH$mg g§~§Yr Am§H$‹S>m| H$mo g_` g_` na XO© 
{H$`m J`m& 

n[aUm_m| _| àX{e©V hþAm {H$ EZE_Ho$ 3235 d¥{Õ Am¡a {dH$mg 
Ho$ {bE g~go H$_ AZwHy$b nanmofr Wr O¡gm {H$ {W«ßg H$s 
A{YH$V_ {dH$mg Ad{Y Am¡a g~go H$_ CÎmaOr{dVm Xa Ûmam 
àX{e©V hþAm (Vm{bH$m 5.5)& 

Study of growth and development of  thrips 

T. tabaci with different Allium species

An experiment was conducted to assess the 

growth and development of onion thrips in various 

wild Allium species, including EC 328486 (Allium 

angulosum), NMK3235 (A. hookeri), NIC20221 (A. 

�istulosum), CGN14769 (A. altaicum) and Bhima 

Shakti (A. cepa), a cultivated species. A portion of 

the leaf disc was palmed in the agar (2%) 

containing petri-plate and �ive newly emerged 

larvae were released for feeding in each petri-

plate. Growth and development observations, 

including larval duration (days), pupal duration 

(days) and larval survival were recorded 

periodically. The results showed that NMK 3235 

was the least favourable host for their growth and 

development, as demonstrated by the maximum 

developmental period and least survival rate of 

thrips (Table 5.5).    

Vm{bH$m 5.5 : dÝ` E{b`_ àOm{V Ho$ gmW ß`mO {W«ßg Ho$ {bE d¥{Õ Ed§ CÎmaOr{dVm AÜ``Z 
Table 5.5: Growth and survival studies for onion thrips with wild Allium sp

E{b`_  àOm{V
Allium sp

bmdm© Ad{Y ({XZ) 
Larval duration (Days)

ß`ynm Ad{Y ({XZ)
Pupal duration (Days)

bmdm© CÎmaOr{dVm (à{VeV) 
Larval Survival (%)

EZAmB©gr 20221/NIC 20221
b5.02 ± 0.01 ab3.87 ± 0.03 ab67.63 ± 2.45

grOrEZ 14769/CGN 14769 c4.79 ± 0.02 bc3.57 ± 0.03 a70.26 ± 1.52

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

B©gr 328486/EC 328486
bc4.94 ± 0.07 c3.50 ± 0.11 ab68.80 ± 1.27

EZE_Ho$ 3235/NMK 3235
a6.21 ± 0.06 a4.07 ± 0.09 b61.46 ± 1.47

^r_m e{º$/Bhima Shakti c4.78 ± 0.03 c3.43 ± 0.07 7a74.57 ± 1.2

_mÜ`/Mean 5.15 3.67 68.55

E{b`_  àOm{V
Allium sp

bmdm© Ad{Y ({XZ) 
Larval duration (Days)

ß`ynm Ad{Y ({XZ)
Pupal duration (Days)

bmdm© CÎmaOr{dVm (à{VeV) 
Larval Survival (%)

*Means followed by the same letter in a column are not signi�icant (p<0.05)
*{H$gr H$m°b_ _| g_mZ boQ>a Ûmam AnZm`m J`m _mÜ` C„oIZr` Zht h¡ (p<0.05) 

ß`mO BH$mo{gñQ>_ _| nmB© JBª ñnmoS>moßQ>oam àOm{V`m| H$s 
S>rEZE ~maH$moqS>J

d§e ñnmoS>moßQ>oam (bo{nS>moßQ>oam : Zm°ŠQ>`y{S>`o) CîUH${Q>~§Yr` joÌm| 
_| nm`m OmVm h¡& Vå~mHy$ H$Q>dm_©, ñnmoS>moßQ>oam {bQw>am  
(\¡$~«r{g`g) {d{^Þ gãOr Ed§ IoV \$gbm| H$m EH$ {d{dY^jr 
ZmerOrd h¡, Bgo ß`mO g{hV {dœ ^a _| 120 go ^r A{YH$ 
àOm{V`m| _| j{V H$aZo Ho$ {bE OmZm OmVm h¡& Bg ZmerOrd Zo 
{d{^Þ àH$ma Ho$ nanmofr nm¡Ym| H$m Cn`moJ H$aZo Ho$ {bE AnZr 
IwamH$ a|O H$mo ~‹T>m`m J`m h¡ {OgH$m H$maU Cƒ H$sQ>ZmeH$ 
à{Vamo{YVm VWm d`ñH$ XoemÝVaU j_Vm h¡& Bgr Vah MwH$ÝXa 
Am_udm_©, ñnmoS>moßQ>oam EpŠgJwAm (h~Za) ^r CîUH${Q>~§Yr` 
joÌm| _| EH$ à_wI \$gb ZmerOrd h¡& BgHo$ à^mdr à~§YZ Ho$ 
{bE ZmerOrd H$s à^mdr ê$n _| nhMmZ H$aZm Oê$ar hmoVm h¡ 
Š`m|{H$ Eg. {bQw>am, Eg. EpŠgJwAm Am¡a Eg. \«$OrnS>m© O¡gr 
g_mZ àOm{V`m§ ^r H«$_e: ß`mO Ho$ IoVm| _| VWm _¸$m 
(AdamoYH$ \$gb) _| nmB© OmVr h¢& _mXmAm| Am¡a An[an¹$ 
AdñWm _| {^ÞVm H$aZo hoVw ñnï> VarHo$ CnbãY Zht h¡ (_rKa 
Ed§ gmWr, 2008)& hmbm§{H$, AJoVr BZñQ>ma bmdm© H$s nhMmZ 
ñnmoS>moßQ>oam àOm{V`m| Ho$ ê$n _| H$s Om gH$Vr h¡ {OZ_| 

{ZåZ{bpIV bjU hmo : g\o$X Am¡a EH$ CëQ>o Y Ho$ ê$n _| 
C{„pIV E{S´>Zb joÌ Ho$ gmW {ga, Omo nhbo noQ> Ho$ I§S> na 
AŠga _m¡OyX hmoVm h¡& 

Bg{bE, AmH$m[aH$s {dûcofU H$s AZwny{V© H$aZo _| EH$ 
d¡H$pënH$ {d{Y S>rEZE ~maH$m oqS>J h¡& dV©_mZ _|, 
_mBQ>moH$m°pÊS´>`b gmBQ>moH«$m°_ Am°ŠgrSo>O g~ `y{ZQ> 1 

(mtCO1) OrZ H$m Cn`moJ àOm{V H$s VoOr go nhMmZ H$aZo 
hoVw EH$ gmd©^m¡{_H$ AZwH«$_ Ho$ ê$n _| {H$`m OmVm h¡& 
AmH¥${V{dkmZ VWm AmU{dH$ dU©Z Ho$ AmYma na ß`mO H$mo 
g§H«${_V H$aZo dmbr ñnmoS>moßQ>oam àOm{V`m| H$s ghr VarHo$ go 
nhMmZ H$aZo Ho$ {bE dV©_mZ AÝdofU {H$`m J`m&

DNA barcoding Spodoptera spp found in 

onion ecosystem

The genus Spodoptera (Lepidoptera: Noctuidae) 

occurs throughout the tropical regions. The 

tobacco cutworm, Spodoptera litura (Fabricius), is 

a polyphagous pest of diverse vegetable and �ield 

crops; it is known to damage more than 120 species 

worldwide including onion. This pest has 

expanded its forage range to utilize various types of 

host plants, which is attributed to high insecticidal 

resistance and adult migration capacity. Likewise 

beet armyworm, Spodoptera exigua (Hübner) is 

one of the important crop pests in the tropics. 

Effective identi�ication of the pest is needed for its 

ef�icient management as similar species like S. 

litura,  S.  exigua  and S.  frugiperda occurs 

simultaneously in onion �ields and maize (barrier 

crop) respectively. Explicit keys for differentiating 

females or immature stages are not available 

(Meagher et al. 2008). However, early instar larvae 

can be are identi�ied as Spodoptera spp by having 

the following characters: Head with adfrontal area 

outlined in white forming an inverted "Y" and 

Lateral spot often present on �irst abdominal 

segment. Therefore, �inding an alternative method 

to supplement morphometric analyses is DNA 

barcoding.  Currently,  the  mitochondrial 

cytochrome oxidase subunit 1 (mtCO1) gene has 

been used as a universal sequence used for rapid 

species identi�ication. The present investigation 

was undertaken to correctly identify the 

Spodoptera species infesting onion based on 

morphological and molecular description. 
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Eg. EpŠgJwAm VWm Eg. {bQw>am Ho$ d¡`{º$H$ bmdm© go Hw$b 
OrZmo{_H$ S>rEZE H$m {ZîH$f©U {H$`m J`m Am¡a Bg H$m`© _| 
Am§{eH$ g§emoYZ Ho$ gmW grQ>rE~r {d{Y H$m Cn`moJ {H$`m J`m& 
{dûcofU Ho$ {bE Cn`moJ {H$E JE dmCea Z_yZm| H$mo \$gb gwajm 
g§^mJ, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| O_m H$am`m J`m& _mBQ>moH$m°pÊS´>`b 
gmBQ>moH«$m°_ Am°ŠgrSo>O g~ ̀ y{ZQ> 1 OrZ Ho$ Am§{eH$ AZwH«$_ H$m 
nrgrAma àdY©Z {H$`m J`m Am¡a Bg_| \$m°_a Ed§ gmWr (1994) 

Ûmam nhMmZo JE àmB_a goQ> (LCO1490 d  HCO2198) H$m 
Cn`moJ {H$`m J`m& nwUo, ̂ maV go Eg. EpŠgJwAm Z_yZo Ho$ S>rEZE 

~maH$moS> Ho$ gM© (OrZ~¢H$ àm{á H$moS> :MG745792 _| OrZ~¢H$ 

àm{á H$moS> JX316220, JQO64572 Ed§ Fn908004 Ho$ 
gmW Eg. EpŠgJwAm dm°Cea Z_yZo Ho$ gmW 100 à{VeV 
Ý`ypŠbAmoQ>mBS> AZwH«$_ nhMmZ àX{e©V hþB©& Bgr Vah Eg. 
{bQw>am Z_yZm| Ho$ {bE (OrZ~¢H$ àm{á H$moS> : E_Or 745793) _| 
OrZ~¢H$ àm{á H$moS> Ho$E\$ 701043 dmbo Z_yZo Ho$ gmW 100 
à{VeV Ý`ypŠbAmoQ>mBS> AZwH«$_ g_mZVm àX{e©V hþB©& 1000 
~yQ>ñQ´>on nwZamd¥{V`m| Ho$ gmW Zo~a Om°`qZJ {d{Y H$m Cn`moJ 
H$aHo$ Om{Vd¥Vr` d¥j H$m {Z_m©U 33 AZwH«$_m| Ho$ AmYma na 
{H$`m J`m {Og_| go 31 AZwH«$_m| (Eg. {bQw>am go 12, Eg. 
EpŠgJwAm go 11 VWm Eg. {bQ>moa¡{bg Ed§ Eg. Am{Z©WmoJbr   
àË`oH$ go EH$-EH$ O~{H$ Eg. _m°ar{e`m Am¡a Eg. \«$OrnS>m©   
àË`oH$ go VrZ-VrZ) H$mo EZgr~rAmB© OrZ~¢H$ go hm{gb {H$`m 
J`m Am¡a Xmo H$mo dV©_mZ AÜ``Z (Eg. {bQw>am Ed§ Eg. 
EpŠgJwAm  àË`oH$) go hm{gb {H$`m J`m& Om{Vd¥Vr` d¥j _| Xmo 
à_wI Šb¡S> àX{e©V hþE {OZHo$ Ûmam N>: à_wI ñnmoS>moßQ>oam   
àOm{V`m| _| {^ÞVm H$s OmVr h¡ ({MÌ 5.9)&

Total genomic DNA from individual larvae of S. 

exigua and S. litura was extracted using CTAB 

method with slight modi�ications. The voucher 

specimens of those used for mtCO1 analysis are 

deposited with the Division of Crop Protection, 

I C A R- D O G R ,  P u n e .  Pa r t i a l  s e q u e n c e  o f 

mitochondrial cytochrome oxidase subunit I gene 

was PCR ampli�ied using the following primers set 

(LCO1490 and HCO2198) identi�ied by Folmer et 

al. (1994). A BLASTn search of DNA barcode of S. 

exigua specimen from Pune, India (GenBank 

accessions code: MG745792) showed 100%  

nucleotide sequence identity with S. exigua 

voucher specimens with GenBank accessions 

codes JX316220, JQO64572 and FN908004. 

Likewise for S. litura specimens (GenBank 

accessions code: MG745793) showed 100% 

nucleotide sequence identity with the specimen 

having GenBank accessions code KF701043. The 

phylogeny tree using Neighbor joining method 

with 1000 bootstrap replicates was constructed 

based on 33 sequences of which 31 sequences (12 

from S. litura, 11 from S. exigua and 1 each from S. 

littoralis and S. ornithogalli while 3 each from S. 

mauritia and S. frugiperda) were obtained from 

NCBI GenBank and 2 from present study (S. litura 

and S. exigua each). The phylogeny tree showed 

the two major clades which differentiate the 6 

major Spodoptera species (Fig. 5.9).

{MÌ 5.9 : A{YH$V_ g§^mdZm d¥j Ûmam mtCOI 
AZwH«$_m| Ho$ {bE ñnmoS>moßQ>oam àOm{V H$s H$bñQ>[a¨J àX{e©V 
Fig. 5.9: Maximum likelihood tree showing 

clustering of Spodoptera Sp. for mtCOI sequences 
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ß`mO na {W«ßg Q>¡~oH$s (Wm`g¡ZmoßQ>oam : {W«nr{S>`o ) H$m 
ñWm{ZH$ {dVaU n¡Q>Z© 

^mH¥$AZwn -ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| a~r 
2018 Am¡a 2019 Ho$ Xm¡amZ EH$ IoV narjU {H$`m J`m Vm{H$ 
IoV n[apñW{V`m| _| BgH$s ZwH$gmZ j_Vm H$m AmH$bZ H$aZo 
dmbr Cn`wº$ g¡ånqbJ {d{Y H$m {dH$mg H$aZo hoVw {W«ßg Q>¡~oH$s   
Ho$ ñWm{ZH$ {dVaU n¡Q>Z© H$m AÜ``Z {H$`m Om gHo$&  

AÜ``Z Ho$ Xm¡amZ H$sQ>ZmeH$ AZwà`moJ H$mo N>mo‹S>H$a AÝ` g^r 
g§ñVwV gñ`{dkmZ ar{V`m| H$m AZwnmbZ {H$`m J`m& \$gb 
n[an¹$Vm VH$ Vrgao _mZH$ _m¡g_{dkmZ gámh (nm¡Y amonU Ho$ 
~mX) go àma§^ H$aHo$ gmám{hH$ AÝVamb na {W«ßg Q>¡~oH$s Ho$ 
gmW g§H«$_U hoVw Hw$b 70 ß`mO nm¡Ym| H$m M`Z ̀ mÑpÀN>H$ ê$n 

go {H$`m J`m& Q>oba Am¡a AmB©dmdmo XmoZm| Ho$ b _mZ C„oIZr` ê$n 
go 1 go Á`mXm nmE JE {Oggo {W«ßg Q>¡~oH$s  Ho$ ñWm{ZH$ {dVaU 
H$m g_wƒ` n¡Q>Z© àX{e©V hmoVm h¡& 

ß`mO na ß`mO {W«ßg, {W«ßg Q>¡~oH$s  H$s g§»`m J{VerbVm 
na _m¡g_ n¡am_rQ>am| H$m à^md

dV©_mZ à`moJ H$m CÔoí` ß`mO H$s \$gb na ß`mO {W«ßg, {W«ßg 
Q>¡~oH$s H$s g§»`m J{VerbVm na _m¡g_ n¡am_rQ>am| Ho$ à^md H$m 
AÜ``Z H$aZm Wm& Bg à`moJ H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` _| a~r 2018 Ed§ 2019 Ho$ Xm¡amZ Xmo 
bJmVma df© Ho$ {bE {H$`m J`m& 

a~r 2018 Am¡a 2019 Ho$ {bE gm_y{hH$ AWdm nyëS> S>mQ>m 
{dûcofU go nVm Mbm {H$ {W«ßg g§»`m _| gmÑí` gámh Ho$ 
Xm¡amZ Amno{jH$ AmÐ©Vm Ho$ gmW gH$mamË_H$ gh-g§~§Y Am¡a 
Vmn_mZ Ho$ gmW ZH$mamË_H$ gh-g§~§Y Wm& nwZ: {nN>bo gámh 
1 Ed§ 2 Ho$ Xm¡amZ, A{YH$V_ Vmn_mZ, Ý`yZV_ Vmn_mZ Am¡a 
hdm H$s J{V _| C„oIZr` ZH$mamË_H$ gh-g§~§Y Wm O~{H$ 
Amno{jH$ AmÐ©Vm _| C„oIZr` gH$mamË_H$ gh-g§~§Y Wm 
(Vm{bH$m 5.6)& `h {ZîH$f© h¡ {H$ gmÑí` gámh Ho$ Xm¡amZ 
_m¡g_ n¡am_rQ>am| H$m à^md VwbZmË_H$ ê$n go {nN>bo gámh Ho$ 
à^md go H$_ Wm O¡gm {H$ `h {W«ßg g§»`m Ho$ AdgmX AWdm 
âbo[a¨J _| ̀ moJXmZ {H$`m OmVm h¡&   

Spatial distribution pattern of Thrips 

tabaci (Thysanoptera: Thripidae) on onion

A �ield experiment was conducted during rabi 

2018 and 2019 at ICAR-DOGR to study the spatial 

distribution pattern of Thrips tabaci for developing 

suitable sampling method to assess its damage 

potential in �ield conditions. All the recommended 

agronomic practices were followed during the 

study; except for insecticide application. Seventy 

onion plants were randomly selected for 

infestation with T. tabaci at weekly intervals, 
rd starting from 3 standard meteorological week 

(SMW) (DAT) until crop maturity. Both Taylor's 

and Iwao's “b” value found to have signi�icantly 

more than 1, thereby demonstrating aggregation 

pattern of spatial distribution of T. tabaci.

Effect of weather parameters on population 

dynamics of  Thrips tabaci on onion 

The present experiment was aimed to study the 

effect of weather parameters on population 

dynamics of onion thrips, Thrips tabaci on onion. It 

was conducted for consecutive two years during 

rabi 2018 and 2019 at ICAR-DOGR. In pooled data 

analysis for rabi 2018 and 2019 revealed that 

thrips population had signi�icant positive 

correlation with relative humidity and negative 

correlation with temperature during the 

corresponding week. Further during lag week 1 

and 2,  maximum temperature,  minimum 

temperature and wind speed had signi�icant 

negative correlation; while relative humidity had 

signi�icant positive correlation (Table 5.6). It was 

concluded that the effect of weather parameters 

during corresponding week had comparatively 

lesser impact than lag weeks; as it contributes to 

either �laring or depression of thrips population.
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Vm{bH$m 5.6 : ß`mO {W«ßg H$s g§»`m J{VerbVm na _m¡g_ n¡am_rQ>am| H$m à^md 
Table 5.6: Effect of weather parameters on population dynamics of onion thrips

  gámh 
 Week

 Vmn‘mZ 
A{YH$V‘

(�go)
T Max (�C)

 Vmn‘mZ  
Ý¶yZV‘
(�go)

T Min(�C)

 Ano{jH$ 
AmÐ©Vm-I 

RH-I 
(8.45 AM) 

(%)

Ano{jH$ 
AmÐ©Vm-II 

RH-II 
(2.45 PM) 

(%)

dm¶w JVr
$ ({H$‘r à{V K§Q>m)
Wind  Speed 

(kmph)

M‘H$Xma Yyn 
(K§Q>o)

$ Bright 

Sunshine 
(hrs)

 df©/Year - 2018

dV©‘mZ gámh
Current Week

-0.115 -0.199 0.061 0.336 -0.007 0.292

{nN>bm gámh 1
Lag week 1

-0.289 -0.138 0.200 0.652* -0.343 0.195

{nN>bm gámh 2
Lag week 2

-0.647* -0.476 0.635* 0.745** -0.498 0.188

df©/Year - 2019

dV©‘mZ gámh
Current Week

-0.189 -0.105 0.365 0.351 0.201 -0.070

{nN>bm gámh 1
Lag week 1

-0.643* -0.492 0.668* 0.377 0.307 -0.040

{nN>bm gámh 2
Lag week 2

-0.800** -0.838** 0.852** 0.610* -0.144** 0.109

** - Correlation is signi�icant at the 0.01 level; *- Correlation is signi�icant at the 0.05 level.

**0.01 ñVa na ZH$mamË‘H$ ghg§~§Y ‘hËdnyU© h¡;* 0.05 ñVa na ZH$mamË‘H$ ghg§~§Y ‘hËdnyU© h¡&
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n[a`moOZm 6 : ß`mO Ed§ bhgwZ H$m \$gbmoÎma 
à~§YZ 

bhgwZ Ho$ ^ÊS>maU na IoVr H$s {d{^Þ {d{Y`m| H$m 
à^md 

{d{^Þ n[apñW{V`m| (1 : Cd©aH$m| H$s 100 à{VeV g§ñVwV 
_mÌm Ho$ gmW {S´>n qgMmB©; 2 : Cd©aH$m| H$s 80 à{VeV g§ñVwV 
_mÌm Ho$ gmW {S´>n qgMmB©; 3 : Cd©aH$m| H$s 60 à{VeV g§ñVwV 
_mÌm Ho$ gmW {S´>n qgMmB©; VWm 4 : ~m‹T> qgMmB©) Ho$ A§VJ©V 
CJm`o JE bhgwZ H$m AÜ``Z ^ÊS>maU Ho$ Xm¡amZ ^m¡{VH$ Ed§ 
O¡d-amgm`{ZH$ ~Xbmdm| Ho$ {bE {H$`m J`m& {d{^Þ CnMmam| 
dmbo bhgwZ H§$Xm| H$mo H$sM‹S> go ßbmñQ>a H$s JB© ̂ ÊS>maU g§aMZm 
_| n[adoer n[apñW{V`m| Ho$ VhV ̂ ÊS>m[aV {H$`m J`m& ̂ ÊS>maU 
Ho$ àË`oH$ 30, 60, 90, 120, 150 VWm 180 {XZm| ~mX ̂ ma 
j{V, Hw$b KwbZerb R>mog nXmW© A§e, Z_r _mÌm, {\$Zmob VWm 
âbodmoZm°BS> na Am§H$‹S>m| H$m AÜ``Z {H$`m J`m& ^ÊS>maU Ho$ 
180 {XZm| ~mX Q>r 1 (Cd©aH$m| H$s 100 à{VeV g§ñVwV _mÌm Ho$ 
gmW {S´>n qgMmB©), Q>r 2 (Cd©aH$m| H$s 80 à{VeV g§ñVwV _mÌm 
Ho$ gmW {S´>n qgMmB©), Q>r 3 (Cd©aH$m| H$s 60 à{VeV g§ñVwV 
_mÌm Ho$ gmW {S´>n qgMmB©) Am¡a Q>r 4 (~m‹T> qgMmB©) Ho$ VhV 
H«$_e: 19.62 à{VeV, 16.76 à{VeV, 23.28 à{VeV 
VWm 18.01 à{VeV ̂ ma j{V nmB© JB©& ̂ ÊS>maU Ho$ 90 {XZm| 
VH$ Hw$b KwbZerb R>mog nXmW© A§e _| ~‹T>moVar XoIZo H$mo {_br 
Am¡a VXþnamÝV Cg_| H$_r AmB©& ^ÊS>maU H$m {\$Zmob Am¡a 
âbodmoZm°BS> H$s _mÌm na C„oIZr` à^md Wm& 

ß`mO _| ^ÊS>maU j{V  na ^ÊS>ma J¥h Ho$ dmVmdaU H$m 
à^md

a~r 2018-19 Ho$ Xm¡amZ ß`mO H$s {d{^Þ {H$ñ_m| (^r_m 
{H$aU, ̂ r_m e{º$ Am¡a ̂ r_m S>mH©$ ao‹S>) H$mo CJm`m J`m& g_w{MV 
CnMma H$aZo Ho$ CnamÝV Vmo‹S>r JB© \$gb H$mo OyZ, 2019 Ho$ 

0 _hrZo _| {Z`§{ÌV ̂ ÊS>ma g§aMZm (Vmn_mZ 25-30  gopëg`g 
Am¡a Amno{jH$ AmÐ©Vm 60-70 à{VeV) Am¡a àmH¥${VH$ ê$n go 
hdmXma ̂ ÊS>ma g§aMZm _| ̂ ÊS>m[aV {H$`m J`m& àmH¥${VH$ ê$n go 
hdmXma ̂ ÊS>ma g§aMZm H$s VwbZm _| {Z`§{ÌV ̂ ÊS>ma g§aMZm _| 
^ÊS>maU j{V  _| C„oIZr` H$_r XoIZo H$mo {_br&

\$gbmoÎma àm¡Úmo{JH$s 

Project 6: Post-Harvest Management of 

Onion and Garlic

Effect of different cultivating methods on 

storage of garlic

Garlic cultivated under different conditions (1: 

Drip irrigation with 100% recommended dose of 

fertilizer, 2: Drip irrigation with 80% reco-

mmended dose of fertilizer, 3: Drip irrigation with 

60% recommended dose of fertilizer and 4: Flood 

irrigation) were studied for physical and 

biochemical changes during storage. Garlic bulbs 

of different treatments were stored under ambient 

conditions in mud plastered storage structure. The 

observations on weight loss, TSS, Moisture 

content, phenol, and �lavonoid were studied after 

every 30, 60, 90, 120, 150 and 180 days of storage. 

After 180 days of storage, 19.62%, 16.76%, 

23.28% and 18.01% weight losses in T1 (drip 

irrigation with 100% recommended dose of 

fertil izer),  T2 (drip irrigation with 80% 

recommended dose of fertilizer), T3 (drip 

irrigation with 60% recommended dose of 

fertilizer) and T4 (�lood irrigation) respectively 

were observed. An increase in TSS content up to 90 

days and then decrease was observed. Storage had 

signi�icant effect on phenol and �lavonoid content.

Effect of storage environment on storage 

losses in onion 

Different onion varieties (Bhima Kiran, Bhima 

Shakti and Bhima Dark Red) were grown during 

rabi 2018-19. The harvested crop after proper 

curing was stored in the month of June 2019 in 

controlled storage structure (25-30°C and 60-

70% RH) and naturally ventilated storage 

structure. Controlled storage structure reduced 

the storage losses signi�icantly compared to the 

naturally ventilated storage structure. 

Post-Harvest Technology
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ß`mO H§$X H$s dgm Aåb àmo\$mBqbJ 

Šbmoamo\$m°_© : {_WmoZm°b (1 : 1) {_lU H$m Cn`moJ H$aVo hþE 
ß`mO H§$X _| go Hw$b dgm H$mo AbJ {H$`m J`m Am¡a 0.115 
à{VeV dgm àmá H$s JB©& Z_yZo _| go {ZîH${f©V 50 {_J«m. dgm 
H$m EñQ>arH¥$V {H$`m J`m& EH$ âbo_ Am`moZmBOoeZ {S>Q>oŠQ>a go 
gwgp‚mV J¡g H«$mo_oQ>moJ«m\$s d¡[a`Z 450-GC VWm EMnr 
BZmod¡Šg (HP INNOWX) H$s 0.25 μm {\$ë_ go bo{nV  
30m x 0.25m H$m°b_ H$m Cn`moJ H$aHo$ dgm Aåb àmo\$mBb 
H$m {ZYm©aU {H$`m J`m& 22 psi H$s àdmh Xa na H¡$[a`a J¡g Ho$ 
ê$n _| ZmBQ´>moOZ Ho$ gmW {dIpÊS>V Q>rH$m ({dIpÊS>V AZwnmV 
90 : 1) bJm`m J`m& H«$mo_oQ>moJ«m_ _| Hw$b 25 nrŠg nmE JE 
bo{H$Z gm{hË` Ho$ AmYma na Ho$db Xmo dgm Aåb H$s nhMmZ H$s 
Om gH$s `Wm 14.58 VWm 14.74 {_ZQ> Ho$ YmaU g_` na 
H«$_e: {bZmo{bH$ Aåb Ed§ {bZmobo{ZH$ Aåb ({MÌ 6.1)& 
XmoZm| dgm Aåb H$mo Amhmar` A{Zdm`© dgm Aåb (EF) Ho$ ê$n 
_| OmZm OmVm h¡ {OZH$m _mZd Ûmam g§ûcofU Zht {H$`m Om 
gH$Vm&    

Fatty acid pro�iling of onion bulb

Total fat was extracted using chloroform: 

methanol (1:1) mixture from onion bulb and 0.115 

percent of fat was recovered. A 50 mg of the 

extracted fat from the sample was esteri�ied. The 

fatty acids pro�ile was determined using gas 

chromatography Varian 450-GC equipped with a 

�lame ionization detector and 30m x 0.25m 

column coated with a 0.25 μm �ilm of HP 

INNOWAX. Split injection (split ratio 90:1) was 

performed with nitrogen as carrier gas at a �low 

rate of 22 psi. A total of 25 peaks were observed in 

the chromatogram but based on literature only 

two fatty acids could be identi�ied viz., linoleic acid 

and linolenic acid at retention time of 14.58 and 

14.74 minute respectively (Fig. 6.1).  Both fatty 

acids are known as dietary essential fatty acids 

(EFA) that cannot be synthesized by humans. 

gyMH$m§H
Index

dgm Aåb 
Fatty acid

YmaU g_` ({_ZQ>)
Retention time(Min)

_mÌm (à{VeV joÌ) 
Quantity (% Area)

D$§MmB© 
Height (μV)

1 {bZmoo{bH$ Aåb
Linoleic Acid

14.58 28.14 4544.1

2 {bZmobo{ZH$ Aåb 
 Linolenic acid

14.74 11.51 1853.0

Fig. 6.1: GC Chromatogram of Onion depicting fatty acid pro�ile 

{MÌ 6.1 : dgm Aåb àmo\$mBb H$mo Xem©Vm hþAm ß`mO H$m Orgr H«$mo_oQ>moJ«m_  

ß`mO _| EëH$mbm°BS> _mÌm H$m AZw_mZ  

bmb ß`mO OrZàê$n ̂ r_m S>mH©$ ao‹S> Ho$ ~mhar nVbo {N>bHo$ VWm 
H§$X go Hw$b EëH$mbm°BS> _mÌm H$m AZw_mZ bJm`m J`m Am¡a Bg 
H$m`© _| J«odr_r{Q´>H$ {d{Y H$m Cn`moJ {H$`m J`m& Ohm§ ß`mO Ho$ 

Estimation of alkaloid content in onion

Total alkaloid content from outer papery onion 

peel and onion bulb of red onion genotype Bhima 

Dark Red was estimated by gravimetric method. 
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Total alkaloid of 0.38 percent was recorded in 

onion peel whereas 0.415 percent in onion bulb 

(�ig. 6.2). This class of alkaloid need to be further 

characterized for its medicinal as well as non-

medicinal properties.

{N>bHo$ _| 0.38 à{VeV dht ß`mO H§$X _| 0.415 à{VeV Hw$b 
EëH$mbm°BS> _mÌm nmB© JB© ({MÌ 6.2)& 

Am¡fYr` Ed§ J¡a Am¡fYr` {deofVmAm| Ho$ {bE EëH$mbm°BS> H$s 
Bg loUr H$m nwZ: bjUdU©Z H$aZo H$s Oê$aV h¡& 

Fig. 6.2: Alkaloid content in percentage of fresh weight in outer papery peel and bulb of red onion cv. Bhima Dark Red

{MÌ 6.2 : bmb ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m S>mH©$ ao‹S> Ho$ ~mhar nVbo {N>bHo$ Am¡a H§$X _| VmOm ^ma _| EëH$mbm°BS> _mÌm à{VeV 

Estimation of monomeric anthocyanin 

content in onion peel

Total monomeric anthocyanin was expressed as 

cyanidin-3-glucoside equivalent (mg/100g). 

Outer papery Peel of �ive red onion genotype of 

ICAR-DOGR viz. Bhima Dark Red, Bhima Red, 

Bhima Raj, Bhima Super and Bhima Kiran were 

evaluated for total monomeric anthocyanin 

content. Bhima Dark red was observed with 

highest monomeric anthocyanin of 243.84 

mg/100g and Bhima Kiran with lowest of 60.32 

mg/100g. Anthocyanin content in Bhima Red, 

Bhima Raj, Bhima Super was recorded with 171.60 

mg/100g, 151.96 mg/100g and 106.61 mg/100g 

respectively (�ig. 6.3). Anthocyanins are important 

source of antioxidant activity. 

ß`mO {N>bHo$ _| _moZmo_o[aH$ E§Wmogm`{ZZ _mÌm H$m AZw_mZ 

Hw$b _moZmo_o[aH$ E§Wmogm`{ZZ H$mo g`m{Z{S>Z - 3 - ½byH$mogmBS> 
g_Vwë` ({_J«m./100 J«m_) Ho$ ê$n _| àH${Q>V {H$`m J`m & 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ nm§M 
bmb ß`mO OrZàê$nm| ̀ Wm ̂ r_m S>mH©$ ao‹S>, ̂ r_m ao‹S>, ̂ r_m amO, 
^r_m gwna VWm ^r_m {H$aU Ho$ ~mhar nVbo {N>bHo$ H$m 
_yë`m§H$Z Hw$b _moZmo_o[aH$ E§Wmogm`{ZZ _mÌm H$m nVm bJmZo Ho$ 
{bE {H$`m J`m& ^r_m S>mH©$ ao‹S> {H$ñ_ _| g~go A{YH$ 
_moZmo_o[aH$ E§Wmogm`{ZZ _mÌm (243.84 {_J«m./100 J«m_) 
Am¡a ^r_m {H$aU {H$ñ_ _| g~go H$_ (60.32 {_J«m./100 
J«m_) nmB© JB©& ^r_m ao‹S>, ^r_m amO, ^r_m gwna {H$ñ_ _| 
E§Wmogm`{ZZ _mÌm H«$_e: 171.60 {_J«m./100 J«m_, 
151.96 {_J«m./100 J«m_ VWm 106.61 {_J«m./100 J«m_ 
XO© H$s JB© ({MÌ 6.3)& E§Wmogm`{ZZ, à{V-Am°ŠgrH$maH$ 
J{V{d{Y H$m à_wI òmoV hmoVm h¡&   

Fig. 6.3: Monomeric Anthocyanin content of red onion cvs. Bhima Dark Red, Bhima Red, Bhima Raj, Bhima Super and 

Bhima Kiran 

{MÌ 6.3 : bmb ß`mO H$s ì`mdgm{`H$ {H$ñ_m| ̂ r_m S>mH©$ ao‹S>, ̂ r_m ao‹S>, ̂ r_m amO, ̂ r_m gwna Ed§ ̂ r_m {H$aU _| _moZmo_o[aH$ E§Wmogm`{ZZ _mÌm 
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ß`mO H§$X go EñH$m°{~©H$ Aåb H$m AZw_mZ 

EñH$m°{~©H$ Aåb EH$ A{Zdm`© Ob KwbZerb {dQ>m{_Z h¡ Omo 
{H$ Z Ho$db à{V-Am°ŠgrH$maH$ Ho$ ê$n _| daZ² H$mobmOZ Ho$ 
O¡d g§ûcofU g{hV AZoH$ O¡d amgm`{ZH$ à{V{H«$`mAm| _| EH$ 
à_wI gh-H$maH$ ^r h¡& Ob KwbZerb {dQ>m{_Z hmoZo Ho$ 
H$maU, BgH$s Amdí`H$Vm {Z`{_V AmYma na ahVr h¡ Am¡a 
ß`mO BgH$m EH$ AÀN>m òmoV hmo gH$Vm h¡& bmb ß`mO 
OrZàê$n _| CƒVa EñH$m°{~©H$ Aåb _mÌm nmB© JB© Omo {H$ 
g\o$X ß`mO OrZàê$n H$s VwbZm _| A{YH$ Wr& ̂ r_m gwna Am¡a 
^r_m S>mH©$ ao‹S> _| VmOm ^ma H$s H«$_e: 17.61 {_J«m./100 
J«m_ Am¡a 11.97 {_J«m./100 J«m_ EñH$m°~}Q> _mÌm Wr& O~{H$ 
g\o$X ß`mO OrZàê$nm| Zm_V: ^r_m œoVm Ed§ ^r_m ew^«m _| 
VwbZmË_H$ ê$n go H$_Va H«$_e: 9.86 {_J«m./100 J«m_ Ed§ 
10.56 {_J«m./100 J«m_ EñH$m°{~©H$ Aåb _mÌm nmB© JB© ({MÌ 
6.4)& 

Estimation of ascorbic acid from onion bulb

Ascorbic acid is one of the essential water soluble 

vitamins which is very essential not only as 

antioxidant but also as important cofactor in many 

biochemical reactions including the biosynthesis of 

collagen. Being a water soluble vitamin, it is 

required on routine basis and onion could be one of 

its good sources. Red onion genotype has higher 

observed ascorbic acid that white onion genotype. 

Bhima Super and Bhima Dark Red had ascorbate 

content of 17.61mg/100g and 11.97 mg/100g of 

fresh weight respectively. Whereas, white onion 

genotype, Bhima Shweta and Bhima Shubhra had 

comparatively lower ascorbic acid with 9.86 

mg/100g and 10.56 mg/100g respectively (Fig. 

6.4).

{MÌ 6.4 : ì`mdgm{`H$ {H$ñ_ ̂ r_m S>mH©$ ao‹S> Ed§ ̂ r_m gwna Ho$ bmb ß`mO H§$X VWm ì`mdgm{`H$ {H$ñ_ ̂ r_m œoVm Ed§ ̂ r_m ew^«m Ho$ g\o$X ß`mO H§$X _| 
EñH$m°{~©H$ Aåb _mÌm
Fig. 6.4: Ascorbic content in red onion bulb of cvs. Bhima Dark Red and Bhima Super and in white onion bulb cvs. 

Bhima Shweta and Bhima Shubhra 

g\o$X Ed§ bmb ß`mO H$s \«$s aoS>rH$b ñH$mdopÝO§J J{V{d{Y 
(FRSA) 

bmb Ed§ g\o$X ß`mO H$s à{V-Am°ŠgrH$maH$ J{V{d{Y Am¡a 
à{V-ao{S>H$b nm°da H$m _yë`m§H$Z S>rnrnrEM ao{S>H$b 
ñH$mdopÝO§J {d{Y (~«mÊS> {d{b`åg, Hw$do{b`a Ed§ ~agoQ>, 
1995) Ûmam pñWa ao{S>H$b S>rnrnrEM (2, 2 - S>mB{\$ZmBb 
- 1 - {n{H«$bhmBS´>m{Ob) H$m Cn`moJ H$aHo$ {H$`m J`m Omo {H$ 
à{V-Am°ŠgrH$maH$ g{H«$` VËd H$s _m¡OyXJr _| KQ>r& pñWa \«$s 
ao{S>H$b Ho$ ê$n _| S>rnrnrEM Ûmam EH$ pñWa à{V-Mwå~H$s` AUw 
~ZZo _| BboŠQ´>m°Z AWdm hmBS´>moOZ ao{S>H$b H$mo ñdrH$ma {H$`m 
OmVm h¡& à^mdr gmÝÐVm (B©gr 50) à{V-Am°ŠgrH$maH$ 
J{V{d{Y H$mo _mnZo _| ì`mnH$ ê$n go Cn`moJ {H$E OmZo dmbo 

Free radical scavenging activity (FRSA) of 

white and red onion

The antioxidant activity and Antiradical power of 

red and white onion were evaluated by the DPPH 

radical scavenging method (Brand-Williams, 

Cuvelier & Berset, 1995), using the stable radical 

DPPH (2,2-diphenyl-1-picrylhydrazyl) which is 

reduced in presence of antioxidant active 

substances. DPPH as stable free radical accepts an 

electron or hydrogen radical to become a stable 

diamagnetic molecule. The ef�icient concentration 

(EC50) which represents the amount of 

antioxidant necessary to decrease the initial DPPH 
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concentration by 50%, representing a parameter 

widely used to measure the antioxidant activity. 

Lower value of the EC represents a higher 

antioxidant capacity. EC50 value of Red onion 

genotype was observed lesser than the white 

onion genotype with 3.92 mg/mg  and 3.51 DPPH

mg/mg respectively. Antiradical power (ARP) DPPH 

was observed lesser for white onion genotype 

than red one indicating the better antioxidant 

potential for red onion genotype over white 

(Table.6.1). All analytical data are calculated from 

a calibration curve by linear regression and 

computer-supported evaluation.

n¡am_rQ>a H$m à{V{Z{YËd H$aVo hþE 50 à{VeV VH$ àma§{^H$ 
S>rnrnrEM gmÝÐVm H$mo H$_ H$aZo _| Oê$ar à{V-Am°ŠgrH$maH$ 
H$s _mÌm H$m à{V{Z{YËd H$aVr h¡& B©gr H$m H$_Va _mZ CƒVa 
à{V-Am°ŠgrH$maH$ j_Vm H$m à{V{Z{YËd H$aVm h¡& bmb ß`mO 
OrZàê$n (3.92 {_J«m./{_J«m. S>rnrnrEM) H$m B©gr 50 _mZ 
g\o$X ß`mO OrZàê$n (3.51 {_J«m./{_J«m. S>rnrnrEM) H$s 
VwbZm _| H$_ nm`m J`m& bmb ß`mO H$s VwbZm _| g\o$X ß`mO 

OrZàê$n Ho$ {bE à{V-ao{S>H$b nm°da (ARP) H$_Va nmB© JB© 
{Oggo g\o$X ß`mO H$s VwbZm _| bmb ß`mO OrZàê$nm| _| ~ohVa 
à{V-Am°ŠgrH$maH$ j_Vm H$m nVm MbVm h¡ (Vm{bH$m 6.1)& 
aoIr` g_ml`U Ed§ H$åß`yQ>a g_{W©V _yë`m§H$Z Ûmam EH$ 
_mnm§H$Z dH«$ go g^r {dûcofUmË_H$ S>mQ>m H$s JUZm H$s JB©& 

Vm{bH$m 6.1 : ß`mO Ho$ Xmo OrZàê$nm| Ho$ {bE Z_yZm gmÝÐVm Ed§ S>rnrnrEM gmÝÐVm Ho$ gmW gmW E§Q>r ao{S>H$b nm°da (EAmanr) Ho$ 
g§~§Y _| à^mdr gmÝÐVm 

Table. 6.1: Ef�icient Concentration in terms of sample concentration and DPPH concentration as 

well as Anti Radical Power (ARP) for two onion genotype of onion

Z_yZm 
Sample

{dÚwV MmbH$Vm 50 ({_J«m.{_{b.) 
Ec50 (mg/mL)

{dÚwV MmbH$Vm 50 EC50 (mg/mg )DPPH

Ec50 (mg/mg ) DPPH

E    anr 
ARP

^r_m œoVm 
Bhima Shweta

0.652 3.92 25.49

^r_m S>mH©$ ao‹S
Bhima Dark Red

0.584 3.51 28.47

Am
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n[a`moOZm 7 : ß`mO Ed§ bhgwZ H$m àm¡Úmo{JH$s hñVm§VaU 
Am¡a à^md {dûcofU 

{H$gmZm| H$mo {e{jV H$aVo hþE d¡km{ZH$ AZwg§YmZ H$m AZwà`moJ 
H$aZm Am¡a H¥${f ar{V`m| H$s ZB© OmZH$mar àXmZ H$aZm H¥${f 
àgma h¡& àgma J{V{d{Y`m| go àm¡Úmo{J{H$`m| H$m àMma-àgma 
H$aZo Am¡a gmW hr BZ_| nwZ: gwYma bmZo Ho$ {bE BZHo$ à^mdm| 
H$m _yë`m§H$Z H$aZo _| _XX {_bVr h¡& Bg n[a`moOZm H$m CÔoí` 
ß`mO Ed§ bhgwZ CËnmXZ go Ow‹S>o {H$gmZm|, àgma H$m{_©H$m| Am¡a 
AÝ` g^r {hVYmaH$m| H$s OmZH$mar Am¡a H$m¡eb _| gwYma bmZm 
h¡& Bg n[a¶moOZm H$o VhV {ZXoemb` Ûmam {dH${gV CÞV 
àm¡Úmo{J{H$`m| H$m àXe©Z {H$`m OmVm h¡ VWm {d{^Þ à{ejU 
H$m`©H«$_m| H$m Am`moOZ {H$`m OmVm h¡&  

A{J«_ n§{º$ àXe©Z 

{d{^Þ H¥${f Obdm`w joÌm| Am¡a H¥${f n[apñW{V`m| Ho$ A§VJ©V 
{H$gmZm| Ho$ IoVm| na \$gb CËnmXZ Ed§ \$gb gwajm 
àm¡Úmo{J{H$`m| Ed§ BZH$s à~§YZ ar{V`m| H$m àXe©Z H$aZo Ho$ {bE 
Iar\$, nN>oVr Iar\$ Am¡a a~r ‘m¡g‘ Ho$ Xm¡amZ VrZ amÁ`m| 
H«$_e: _hmamï´>, JwOamV Am¡a CÎma àXoe _| A{J«_ n§{º$ àXe©Z 
Am`mo{OV {H$E JE& 

BZ amÁ`m| Ho$ Mw{ZÝXm àJ{Verb {H$gmZm| H$mo ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s ß`mO {H$ñ_m| Ho$ ~rO 
CnbãY H$am`o JE& 

_hmamï´> _| àXe©Z 

_hmamï´> amÁ` _| Iar\$ àXe©Z 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$X Am¡a 
^r_m œoVm H$mo MwZm J`m& 

Iar\$ _m¡g_ Ho$ Xm¡amZ _hmamï´> amÁ` Ho$ nwUo, Zm{gH$, 
Am¡a§Jm~mX, na^Ur, ObJm§d VWm dm{g_ {Obo _| 25 {H$gmZm| 
Ho$ IoVm| na Hw$b nƒrg àXe©Z bJmE JE& àXe©Z à`moOZ Ho$ 
{bE àË`oH$ {H$gmZ H$mo {ZXoemb` Ûmam Mma {H$bmoJ«m_ ß`mO 
~rO CnbãY H$am`m J`m& 

JwOamV _| àXe©Z 

JwOamV Ho$ XmhmoX {Obo _| nN>oVr Iar\$ àXe©Z Ho$ {bE ß`mO 
{H$ñ_m| Zm_V: ̂ r_m amO, ̂ r_m e{º$, ̂ r_m gwna, ̂ r_m ao‹S> Am¡a 

àgma 

Project 7: Transfer of Onion and Garlic 

Technologies and Impact Analysis 

Agricultural extension is the application of 

scienti�ic research and new knowledge to 

agricultural practices through farmer education. 

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 demonstrations of improved 

technologies developed by the Directorate and 

conduction of various training programmes. 

Conduction of frontline demonstrations 

Frontline demonstrations were carried out in 

three states viz., Maharashtra, Gujarat and Uttar 

Pradesh during kharif, late kharif and rabi seasons, 

respectively 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 progressive farmers. The onion seed of local 

varieties were arranged by the farmers. 

Demonstrations in Maharashtra

Onion varieties, Bhima Red, Bhima Dark Red, 

Bhima Super, Bhima Raj, Bhima Safed and Bhima 

Shweta were selected for kharif demonstrations in 

Maharashtra. Twenty �ive demonstrations were 

carried out at 25 farmers' �ield in Pune, Nashik, 

Aurangabad, Parbhani, Jalgaon and Washim 

districts of Maharashtra state during kharif season. 

For demonstration purpose, 4 kg onion seed was 

provided by the Directorate to each farmer.  

Demonstrations in Gujarat

Onion varieties, Bhima Raj, Bhima Shakti, Bhima 

Super, Bhima Red and Bhima Shubhra were 

Extension
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^r_m ew^«m H$mo MwZm J`m& Bg à`moOZ Ho$ {bE, àË`oH$ {H$ñ_ H$m 
EH$-EH$ {H$bmoJ«m_ Am¡a Hw$b nm§M {H$bmoJ«m_ ~rO CnbãY 
H$am`m J`m&

àXe©Z Ho$ {bE Xmo àJ{Verb {H$gmZm| (Om_Xam go EH$ VWm 
KmoS>mOma go Xÿgam) H$mo MwZm J`m Am¡a àË`oH$ {H$gmZ H$mo ha 
{H$ñ_ H$m 500 J«m_ ~rO àXmZ {H$`m J`m& 

CÎma àXoe _| àXe©Z 

CÎma àXoe Ho$ {_Om©nwa {Obo _| a~r àXe©Z Ho$ {bE ß`mO H$s 
{H$ñ_ ^r_m e{º$ H$m M`Z {H$`m J`m& Bg H$m`© Ho$ {bE Jm§dm| 
Zm_V: Obmbnwa _m\$s, ~Jmhr, Ho$ednwa, ^dmZrnwa, J§Jnwa, 
àVmnnwa, am_ZJa, nwê$fmoÎm_nwa, ̂ monVr VWm Jmo{dÝXnwa go Hw$b 
Xg àJ{Verb {H$gmZm| H$mo MwZm J`m& àXe©Z à`moOZ Ho$ {bE, 
àË`oH$ {H$gmZ H$mo {ZXoemb` Ûmam 4 {H$bmoJ«m_ ß`mO ~rO 
CnbãY H$am`m J`m& 

g^r narjUm| _| {ZXoemb` Ûmam H$s JBª {g\$m[aem| H$m AZwnmbZ 
{H$`m J`m& {d{^Þ narjUm| _| MbmB© JB© {d{^Þ {d{Y¶m| H$m 
{ddaU Vm{bH$m 7.1 _| {X`m J`m h¡& 

selected for late kharif demonstrations in Dahod 

district of Gujarat. For this purpose, 5 kg onion 

seed (1 kg of each variety) was provided. Two 

progressive farmers (one from Jamdara and other 

from Ghodajar) were selected for carrying out the 

demonstrations and each farmer was given 500 g 

seed of each variety.

Demonstrations in Uttar Pradesh

Onion variety Bhima Shakti was selected for rabi 

demonstrations in Mirzapur district of Uttar 

Pradesh. Ten progressive farmers were selected 

from villages – Jalalpur Ma�i, Bagahi, Keshavpur, 

Bhavanipur, Gangpur, Pratappur, Ramnagar, 

Purushottampur, Bhopti and Govindpur. For 

demonstration purpose, 4 kg onion seed was 

provided by the Directorate to each farmer.  

Recommendations made by the Directorate were 

followed in all trials. The schedule of various 

operations followed in different trials is given in 

Table 7.1. 

Table 7.1: Schedule of various operations followed in frontline demonstration trials

Vm{bH$m 7.1 : A{J«_ n§{º$ àXe©Z narjUm| _| {d{^Þ {d{Y¶m| H$s g_`-gmaUr 

{d{Y¶m§
Operations

{d{^Þ amÁ`m| Ed§ ‘m¡g‘m| _| {d{Y¶m| H$s VmarI 
Date of operation in different states and seasons

_hmamï´> /Maharashtra JwOamV/Gujarat CÎma àXoe/Uttar Pradesh

Iar\$/Kharif nN>oVr Iar\$/Late Kharif a~r/Rabi

Zg©ar _| ~wdmB© 
Sowing in nursery

20/06/2019 8/09/2018 24/10/2018

nm¡Y amonU 
Transplanting

04/08/2019 23/10/2018 13/12/2018

AmYmar` IwamH$ 
Basal dose 

Jmo~a H$s ImX 15 Q>Z/ho.
25:40:40:30 {H$J«m. 
EZnrHo$Eg/ho. 
03 AJñV, 2019 
FYM 15 t/ha 
25:40:40:30 kg 
NPKS/ha
03/08/2019

Jmo~a H$s ImX 15 Q>Z/ho.
40:40:60:30 {H$J«m. 
EZnrHo$Eg/ho.
22 Aºy$~a, 2018  
FYM 15 t/ha
40:40:60:30 kg 
NPKS/ha 
22/10/2018

Jmo~a H$s ImX 15 Q>Z/ho.
40:40:60:30 {H$J«m. 
EZnrHo$Eg/ho. 
12 {Xgå~a, 2018 
FYM 15 t/ha
40:40:60:30 kg 
NPKS/ha 
12/12/2018

Continued on next page..... 

nhbr ~ma D$na go {N>‹S>H$md H$s 
_mÌm 
1st top dress dose 

25 {H$J«m. ZmBQ´>moOZ/ho.
3 {gVå~a, 2019  
25 kg N/ha 
03/09/2019

35 {H$J«m. ZmBQ´>moOZ/ho.
22 Zdå~a, 2018  
35 kg N/ha 22/11/2018

35 {H$J«m. ZmBQ´>moOZ/ho.
12 OZdar, 2019  
35 kg N/ha 12/1/2019
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Xÿgar ~ma D$na go {N>‹S>H$md H$s 
_mÌm 
2nd top dress dose 

25 {H$J«m. ZmBQ´>moOZ/ho.
18 AJñV, 2019  
25 kg N/ha 
18/08/2019

35 {H$J«m. ZmBQ´>moOZ/ho.
7 {Xgå~a, 2018  
35 kg N/ha 07/12/2018

35 {H$J«m. ZmBQ´>moOZ/ho.
27 OZdar, 2019  
35 kg N/ha 27/1/2019

gyú_ nmofH$ VËdm| H$m {N>‹S>H$md 
Micronutrient spray 

5 J«m_/{bQ>a 
5 g/L 
02/09/2019 
17/09/2019 
02/10/2019

5 J«m_/{bQ>a 
5 g/L 
22/12/2018 06/01/2019 
21/01/2019

5 J«m_/{bQ>a 
5 g/L 
27/1/2019 11/2/2019 
25/2/2019

Vw‹S>mB© 
Harvesting 

18/11/2019 15/02/2019 6/4/2019

Continued from previous page..... 

{d{Y¶m§
Operations

{d{^Þ amÁ`m| Ed§ ‘m¡g‘m| _| {d{Y¶m| H$s VmarI 
Date of operation in different states and seasons

The cultural practices which were common to all 

trials are described below.

Nursery raising: The debris of previous crops, 

weeds and stones were removed before bed 

preparation. Raised beds (size: 1.5 m width x 4 m 

length x 15 cm height) were prepared. Seeds were 

treated with thiram @ 2 g/kg seed before sowing 

to avoid damage from damping off disease. At the 

time of bed preparation, 50 kg of FYM and 10 kg 

vermicompost were added. Before sowing, 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. Before transplanting, 

the bed was wetted by drip irrigation and 

weedicide pendimethalin (2 ml/L) was sprayed. 
rdAfter uprooting of seedlings, 1/3  part of leaves 

was cut and the roots were washed by clean water 

g^r narjUm| _| àM{bV g§dY©Z ar{V`m| H$m {ddaU ZrMo àñVwV 
h¡ : 

Zg©ar V¡`ma H$aZm : Š`mar V¡`ma H$aZo go nhbo IoV go {nN>br 
\$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$s JBª& S¡>pån§J Am°\$ amoJ go hmoZo dmbr j{V 
go ~MZo Ho$ {bE ~wdmB© go nyd© ~rOm| H$mo 2 J«m_/{H$J«m. ~rO H$s Xa 
na {Wam°_ go CnMm[aV {H$`m J`m& Š`mar V¡`ma H$aVo g_` 
Cg_| 50 {H$J«m. Jmo~a H$s ImX Am¡a 10 {H$J«m. d_u H$ånmoñQ> H$mo 
{_bm`m J`m& ~wdmB© go nhbo, Š`m[a`m| H$mo Jrbm {H$`m J`m Am¡a 
CZ_| 2 {_{b./{bQ>a H$s Xa na IanVdmaZmeH$ 
noÝS>r{_Wm{bZ H$m {N>‹S>H$md {H$`m J`m& ~rOm| H$mo 3 J«m_/{H$J«m. 
~rO H$s Xa na H$m~}ÝS>m{O_ go CnMm[aV {H$`m J`m& ~rOm| (35 
J«m_/Š`mar) H$mo aoV Am¡a d_u H$ånmoñQ> Ho$ gmW {_bmH$a H$Vmam| 
_| Š`mar _| ~mo`m J`m& Xmo H$Vmam| AWdm n§{º$`m| Ho$ ~rM 8 go_r. 
H$m \$mgbm aIm J`m Am¡a 1 - 1.5 go_r. H$s JhamB© na ~rOm| 
H$mo ~mo`m J`m& ~moE JE ~rOm| na {_Å>r H$s hëH$s naV M‹T>m H$a 
hëH$s qgMmB© H$s JB©&

O_rZ V¡`ma H$aZm Ed§ nm¡Y-amonU : nm¡Y - amonU H$aZo go nyd© 
IoV _| ghr VarHo$ go OwVmB© H$s JB© Am¡a Cg_| n‹S>o _b~o Am¡a 
{_Å>r Ho$ ‹T>obm| H$mo hQ>m`m J`m& O_rZ V¡`ma H$aVo g_` Cg_| 15 
Q>Z Jmo~a H$s ImX/ho. {_bmB© JB©& {S´>n qgMmB© Ho$ gmW 15 
go_r. D$§Mr Am¡a 60 _rQ>a b§~r Mm¡‹S>r Š`mar _| 1.2 _rQ>a Mm¡‹S>o 
Im§Mm| _| nm¡X H$m amonU {H$`m J`m& nm¡Y amonU H$aZo go nhbo, 
{S´>n qgMmB© H$aHo$ Š`mar H$mo Z_ AWdm Jrbm {H$`m J`m Am¡a 
IanVdmaZmeH$ noÝS>r{_Wm{bZ (2 {_{b./{bQ>a) H$m 
{N>‹S>H$md {H$`m J`m& nm¡X H$mo CIm‹S>Zo Ho$ ~mX, n{Îm`m| Ho$ EH$-
{VhmB© {hñgo H$mo H$mQ> {X`m J`m Am¡a O‹S>m| H$mo gm\$ nmZr go Ymo`m 
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and then seedlings were kept for an hour in 10 L 

water having 15 g carbendazim. 

Pest and disease management: Foliar sprays of 

carbosulfan (2 ml/L) with 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 and 

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 Maharashtra in kharif 

season revealed that the germination percentage 

(98), average bulb weight (80g) and yield (265 

q/ha) of Bhima Dark Red was the highest. Bhima 

Super (245 q/ha), Bhima Raj (235 q/ha), Bhima 

Red (230 q/ha), Bhima Safed (225 q/ha), Bhima 

Shweta (220 q/ha) also yielded more than local 

variety (175 q/ha). 

The germination percentage (96) of Bhima Raj, 

average bulb weight (90 g) and the yield (450 

q/ha) of Bhima Shakti were the highest in late 

kharif demonstrations in Gujarat. Bhima Super 

(430 q/ha), Bhima Raj (425 q/ha), Bhima Red 

(400 q/ha) and Bhima Shubhra (380 q/ha) also 

yielded more than local variety in late kharif 

demonstrations. 

Demonstrations conducted in rabi in Uttar 

Pradesh revealed that the germination percentage 

(96), average bulb weight (84 g) and marketable 

yield (348 q/ha) of Bhima Shakti were more than 

the local variety. The varieties developed by ICAR-

DOGR were found superior over the local cultivars 

in all the demonstrations. 

The performance of trials at different locations is 

given in Table 7.2. 

J`m VWm nm¡X H$mo EH$ K§Q>o Ho$ {bE 15 J«m_ H$m~}ÝS>m{O_ dmbo 
10 {bQ>a nmZr _| aIm J`m& 

ZmerOrd Ed§ amoJ à~§YZ : amoJm| d H$sQ>m| H$s amoH$Wm_ H$aZo Ho$ 
{bE nm¡Y amonU Ho$ 30 Ed§ 45 {XZ ~mX H«$_e: Q´>mBgmBŠbmOmob 
(1J«m_/{bQ>a) Ho$ gmW H$m~m}gë\$m°Z (2 {_{b./{b.) VWm 
hoŠgmH$moZmOm°b (1J«m_/{bQ>a) Ho$ gmW àmo{\$Zmo\$m°g (1 
{_{b./{bQ>a) H$m nUu` {N>‹S>H$md {H$`m J`m&

qgMmB©  : Xmo {S´>ng© Ho$ ~rM 40 go_r. H$s Xÿar Ho$ gmW 16 {__r. 
b¡Q>ab Ho$ BZbmBZ {S´>na H$m Cn`moJ {H$`m J`m Am¡a 4 
{bQ>a/K§Q>o H$s Xa na nmZr H$mo N>mo‹S>m J`m& à{V{XZ {XZ _| Xmo 
~ma AmYo K§Q>o Ho$ {bE {S´>n qgMmB© H$s JB©& IwXmB© go 20 {XZ 
nhbo qgMmB© H$mo amoH$ {X`m J`m& 

IwXmB© AWdm Vw‹S>mB© : 50 go 60 à{VeV J«rdm nVZ AdñWm _| 
IwXmB© H$s JB©&

A{J«_ n§{º$ àXe©Z narjUm| H$m àXe©Z 

Iar\$ _m¡g_ Ho$ Xm¡amZ _hmamï´> amÁ` _| {H$E JE àXe©Zm| _| ̀ h 
XoIZo _| Am`m {H$ ^r_m S>mH©$ ao‹S> _| A§Hw$aU à{VeV (98), 
Am¡gV H§$X ^ma (80 J«m_) VWm CnO (265 q¹$Q>b/ho.) 
g~go A{YH$ nm`m J`m& ñWmZr` {H$ñ_ (175 q¹$Q>b/ho.) Ho$ 
_wH$m~bo _| ^r_m gwna (245 q¹$Q>b/ho.), ^r_m amO (235 
q¹$Q>b/ho.), ̂ r_m ao‹S> (230 q¹$Q>b/ho.), ̂ r_m g\o$X (225 
q¹$Q>b/ho.) VWm ̂ r_m œoVm (220 q¹$Q>b/ho.) _| A{YH$ CnO 
hm{gb H$s JB©& 

JwOamV amÁ` _| nN>oVr Iar\$ àXe©Zm| _| ̂ r_m amO H$m A§Hw$aU 
à{VeV (96), ^r_m e{º$ H$m Am¡gV H§$Xr` ^ma (90 J«m_) 
VWm CnO (450 q¹$Q>b/ho.) g~go A{YH$ nm`m J`m& nN>oVr 
Iar\$ àXe©Zm| _| ñWmZr` {H$ñ_ Ho$ _wH$m~bo _| ^r_m gwna 
(430 q¹$Q>b/ho.), ^r_m amO (425 q¹$Q>b/ho.), ^r_m ao‹S> 
(400 q¹$Q>b/ho.) VWm ̂ r_m ew^«m (380 q¹$Q>b/ho.) _| H$ht 
A{YH$ CnO hm{gb H$s JB©& 

CÎma àXoe amÁ` _| a~r _m¡g_ Ho$ Xm¡amZ bJmE JE àXe©Zm| _| ̀ h 
nVm Mbm {H$ ñWmZr` {H$ñ_ Ho$ _wH$m~bo _| {H$ñ_ ̂ r_m e{º$ _| 
A§Hw$aU à{VeV (96), Am¡gV H§$X ^ma (84 J«m_) Am¡a 
{dnUZ `mo½` CnO (348 q¹$Q>b/ho.) H$ht Á`mXm Wr& g^r 
àXe©Zm| _| ñWmZr` {H$ñ_m| Ho$ _wH$m~bo _| ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV H$s JBª {H$ñ_m| H$m 
àXe©Z ~ohVa nm`m J`m& 

{d{^Þ ñWmZm| na narjUm| H$m àXe©Z Vm{bH$m 7.2 _| Xem©`m 
J`m h¡& 
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Table 7.2: Performance of frontline demonstration trials at different locations 

Vm{bH$m 7.2 : {d{^Þ ñWmZm| na A{J«_ n§{º$ àXe©Z narjUm| H$m àXe©Z 

amÁ` 
State

_m¡g_
Season

{H$ñ_
Variety

A§Hw$aU à{VeV 
Germination 
Percentage

Am¡gV H§$Xr` ^ma 
(J«m_) 

Av. bulb 
weight(g)

{dnUZ `mo½` CnO 
(q¹$./ho.) 

Marketable  
yield (q/ha)

_hmamï´>
Maharashtra

Iar\$
Kharif

^r_m ao‹S>/Bhima Red

^r_m S>mH©$ ao‹S>/Bhima Dark Red

^r_m gwna/Bhima Super

^r_m amO/Bhima Raj

^r_m g\o$X/Bhima Safed

^r_m œoVm/Bhima Shweta

ñWmZr`/Local 

93

98

95

92

94

96

82

75.00

80.00

74.00

75.00

76.00

78.00

62.00

230

265

245

235

225

220

175

JwOamV

Gujarat

nN>oVr 
Iar\$

Late 
Kharif

^r_m e{º$/Bhima Shakti

^r_m gwna/Bhima Super

^r_m amO/Bhima Raj

^r_m ao‹S> /Bhima Red

^r_m ew^«m/Bhima Shubhra

ñWmZr`/Local

93

94

96

90

94

75

90.00

82.00

75.00

83.50

85.00

70.25

450

430

425

400

380

250

CÎma àXoe

Uttar 
Pradesh

a~r 

Rabi
^r_m e{º$/Bhima Shakti

ñWmZr`/Local

96

75

84.00

72.00

348

270

ñWmZr` {H$ñ_m| Ho$ _wH$m~bo _| ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV H$s JBª {H$ñ_m| H$m àXe©Z ~ohVa 
nm`m J`m& 

The varieties developed by ICAR-DOGR were found superior over the local varieties. 

ß`mO Ed§ bhgwZ H$s nma§n[aH$ new-{M{H$Ëgm Am¡fYr` 
{d{Y`m| H$m XñVmdoOrH$aU Ed§ à_mUZ 

ß`mO (E{b`_ grnm) Ed§ bhgwZ (E{b`_ g¡Q>mBd_) AnZo 
nmH$H$bm Cn`moJ Ho$ gmW gmW _hËdnyU© O‹S>r-~yQ>r ̂ r h¢& b§~o 
g_` go BZH$m Cn`moJ OmVr` new nma§nm[aH$ XdmB`m| Ho$ Vm¡a na 
{H$`m Om ahm h¡& {Og_| ß`mO Am¡a bhgwZ à~b g§KQ>H$ h¢, 
CZ_| nma§n[aH$� new-{M{H$Ëgm Am¡fYr¶ {d{Y`m| H$s g_rjm 
H$aZo, CZH$m XñVmdoOrH$aU H$aZo Am¡a à_mUZ H$aZo Ho$ {bE 
AÜ``Z {H$`m J`m& g§~§{YV d¡km{ZH$ joÌ Ho$ 30 {deofkm| Ho$ 
gmW OmVr` new nma§nm[aH$ {d{Y`m| H$m à_mUZ H$m`© {H$`m J`m& 
à_mUZ Ho$ {bE {deofkm| H$s à{V{H«$`m H$mo VrZ ßdmB§Q> Ho$ gmVË` 
na {H$`m J`m& Hw$b 58 \$m_w©boeZ {OZ_| ß`mO EH$ à_wI 
g§KQ>H$ Ho$ ê$n _| em{_b Wm, _| 27.58 à{VeV _| 120 go 
A{YH$ H$m ñH$moa Wm Am¡a 55.17 à{VeV _| 100 go 120 Ho$ 
~rM ñH$moa nm`m J`m (150 _| go) {Oggo nma§n[aH$�new-
{M{H$Ëgm Am¡fYr¶ {d{Y¶m| ‘o BZH$s ì`mnH$ Cn`mo{JVm Am¡a 

Documentation and validation of ethno-

veterinary medicinal practices of onion 

and garlic 

Onion (Allium cepa) and Garlic (Allium Sativum) 

are important medicinal herbs apart from its 

culinary uses. They have wide array of uses in 

ethno-veterinary medicine since long time. The 

study was conducted to review, document and 

validate the ethno-veterinary practices in which 

onion and garlic are dominant constituent. The 

validation of the ethno-veterinary practices was 

done with 30 experts from the relevant scienti�ic 

�ield. The responses of experts for validation were 

taken on three-point validity continuum. Among 

the 58 formulations in which onion was major 

ingredient 27.58 per cent were claimed to have the 

score above 120 and 55.17 per cent were scored 
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between 100 to 120 (out of 150) shows their wider 

applicability and validity in ethno-veterinary 

practice. The important onion based ITKs having 

validation score above 120 are given in Table 7.3. 

Out of 47 formulations of garlic with other herbal 

additives, 57.44 per cent were claimed to have the 

score above 120 out of 150, shows their wider 

applicability and validity in ethno-veterinary 

practice. The important garlic based ITKs having 

validation score above 120 are given in Table 7.4. 

The results showed that onions have a wide array 

of uses in ethno-veterinary practices, ranging from 

treating gastro-intestinal problems like tympany, 

indigestion, bloat to proven insecticidal ant 

parasitic, repellent and antiseptic actions with 

different dosage and formulations. Onion is 

effective on various diseases due to unique 

combination of different compounds including 

fructans, �lavonoids and organosulfur compounds. 

Due to allicin and other sulfur compounds, garlic 

has antibiotic, antibacterial and antimycotic 

properties. Ethno-veterinary use of Garlic was 

found for curing cough, cold, fever, urinary 

problems like oliguria & anuria, bloat, foot and 

mouth disease, pleuropneumonia, otalgia, dog 

bite, snake bite, trembling, respiratory system 

disorder like pleuritis and pneumonia, yoke gall, 

bone fracture, �latulence, wounds and gangrene. 

The validated practices of onion in ethno-

veterinary medicine may be useful particularly 

among poor or remote livestock rearer who can 

neither afford nor may access expensive or distant 

conventional healthcare options. 

d¡YVm H$m nVm Mbm& 120 go A{YH$ à_mUZ ñH$moa dmbo à_wI 
ß`mO AmYm[aV AmB©Q>rHo$ H$mo Vm{bH$m 7.3 _| Xem©`m J`m h¡& 

AÝ` h~©b ̀ moOH$m| AWdm n[aajH$m| Ho$ gmW bhgwZ Ho$ Hw$b 47 
\$m_w©boeZ _| 57.44 à{VeV _| 150 _| go 120 go A{YH$ H$m 
ñH$moa nm`m J`m {Oggo nma§n[aH$� new-{M{H$Ëgm Am¡fYr¶ 
{d{Y¶m| ‘| BZH$s ì`mnH$ Cn`mo{JVm Am¡a d¡YVm H$m nVm Mbm& 
120 go A{YH$ à_mUZ ñH$moa dmbo à_wI bhgwZ AmYm[aV 
AmB©Q>rHo$ H$mo Vm{bH$m 7.4 _| Xem©`m J`m h¡&

n[aUm_m| _| àX{e©V hþAm {H$ ß`mO H$m nma§n[aH$�new-{M{H$Ëgm 
Am¡fYr¶ {d{Y¶m| ‘| ì`mnH$ Cn`moJ h¡ Am¡a BgHo$ Ûmam {d{^Þ 
_mÌm Am¡a \$m_w©boeZ Ho$ gmW {Q>ån¡Zr, AnmMZ, noQ> _| J¡g BH$Æ>m 
hmoZm O¡gr OR>am{¾ g§~§Yr g_ñ`mAm| go boH$a {gÕ H$sQ>ZmeH$ 
Ed§ naOrdr, [anoboÝQ> VWm E§Q>rgopßQ>H$ H$m`© _| Cn`moJ {H$`m 
OmVm h¡& \«$ŠQ>m§g, âbodmoZm°BS²g VWm AmJ}Zmogë\$a `m¡{JH$m| 
g{hV {d{^Þ ̀ m¡{JH$m| Ho$ AZyR>o g§`moOZ Ho$ H$maU {d{^Þ amoJm| Ho$ 
{bE ß`mO AË`§V à^mdr CnMma h¡& Ebr{gZ VWm AÝ` gë\$a 
`m¡{JH$m| Ho$ H$maU, bhgwZ _| à{V-O¡{dH$, à{V-OrdmpÊdH$ 
VWm à{V-H$dH$s` {deofVmE§ nmB© OmVr h¢& H$\$ AWdm Im§gr, 
erV, ~wIma, Am°brJw[a`m Ed§ EZw[a`m O¡gr _yÌ g§~§Yr 
g_ñ`mAm|, noQ> _| J¡g BH$Æ>m hmoZm, Iwa Ed§ _w§hnH$m amoJ, 
ßb`yamoÝ`y_mo{Z`m, AmoQ>pëO`m, Hw$Îmo H$m H$mQ>Zm, gm§n H$m 
H$mQ>Zm, H$ånZ, \w$â\w$g AWdm ßb`yar{Q>g VWm Ý`y_mo{Z`m 
O¡gr œgZ àUmbr {dH¥${V, `m°H$ Jm°b, hÈ>r H$m Qy>Q>Zm, noQ> 
\y$bZm, MmoQ> VWm J¢J«rZ amoJ Ho$ {bE bhgwZ H$m OmVr` new 
{M{H$Ëgm Cn`moJ nm`m J`m h¡& 

nma§n[aH$�new-{M{H$Ëgm Am¡f{Y ‘| ß`mO H$s à_mUZ {d{Y`m§ 
Cn`moJr hmo gH$Vr h¡ {deofH$a Jar~ VWm XÿaXamO ahZo dmbo new 
nmbH$m| Ho$ {bE {OZH$s {H$ _h§Jo AWdm gwXÿa nmaån[aH$ ñdmñÏ` 
gw{dYm {dH$ënm| VH$ nhþ§M Zht hmoVr AWdm do CZH$m IM© dhZ 
Zht H$a gH$Vo§&   

Table 7.3: Validity score of ethno-veterinary uses of onion

nma§n[aH$-Am¡fYr` \$m_w©boeZ
Ethno-medicinal formulation

d¡YVm ñH$moa
Validity Score

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm 
ß`mO (E{b`_ grnm), AXaH$ (qO{O~a Am°{\${gZob) VWm htJ  (\o$ê$bm Egm\$mo{Q>S>m) Ho$ {_lU H$s \$sqS>J 
Bloat
Feeding of mixture of onion (Allium cepa), ginger (Zingiber of�icinale) and hing 
(Ferula asafoetida)

136
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ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm
htJ (\o$ê$bm Egm\$mo{Q>S>m), ß`mO (E{b`_ grnm), bhgwZ (E{b`_ g¡Q>mBd_) VWm AOdm`Z (Q´>¡H$sñn_©_ 
A_r) (àË`oH$ 50 J«m_) H$m Kmob AWdm noñQ> à^m{dV new H$mo {X`m J`m&
Bloat
A paste of asafoetida (Ferula asafoetida), onion (Allium cepa), garlic (Allium sativum) and 
ajwain (Trachyspermum ammi) (50g each) given to affected animals.

134

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm
bJ^J 250 J«m_ ß`mO (E{b`_ grnm) Oyg, 50 J«m_ VWm htJ (\o$ê$bm Egm\$mo{Q>S>m) VWm 100 J«m_ Z_H$ H$mo 
AÀN>r Vah go {_bmH$a newAm| H$mo {XZ _| Xmo ~ma {X`m J`m& 
Bloat
About 250 g onion (Allium cepa) juices, 50g asafoetida (Ferula asafoetida) and 100g salt 
mixed properly and given twice daily to animals

132

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm 
Xg J«m_ htJ  (\o$ê$bm Egm\$mo{Q>S>m ) VWm 200 J«m_ ß`mO (E{b`_ grnm ) H$m Kmob AWdm noñQ> V¡`ma {H$`m J`m 
Am¡a Cgo 100 J«m_ H$gmoYr n{Îm`m| Ho$ gmW _w§h go à^m{dV newAm| H$mo {X`m J`m& 
Bloat
A paste of 10g asafoetida (Ferula asafoetida) and 200g onions (Allium cepa) prepared and 
given orally with 100g kasodhi leaves to infected animals.

132

{Q>ån¡Zr  
ß`mO (E{b`_ grnm ) (500 J«m_), AOdm`Z (Q´>¡H$sñn_©_ A_r ) (25 J«m_), H$mbm Z_H$ (25 J«m_) AWdm 
eram (250 J«m_) VWm gmo‹S>m (25 J«m_) H$m {_lU à^m{dV newAm| H$mo {X`m J`m& 
Tympany
Feeding of onion (Allium cepa) (500 g), ajwain (Trachyspermum ammi) (25 g), black salt 
(25 g) or molasses (250 g) and soda (25 g) 

132

EŠQ>mo naOrdr g§H«$_U 
AXaH$ (qO{O~a Am°{\${gZob ) VWm ß`mO (E{b`_ grnm ) Ho$ noñQ> AWdm Kmob H$m à`moJ {H$`m J`m&
Ectoparasitic infestation
Application of paste of ginger (Zingiber of�icinale) and onion (Allium cepa) 

130

AnmMZ/{Q>ån¡Zr 
ß`mO (E{b`_ grnm ) 25 J«m_ Am¡a AOdm`Z (Q´>¡H$sñn_©_ A_r ) 25 J«m_ H$m gV AWdm AH©$ 
Indigestion/Tympany 
Extract of onion (Allium cepa) 25g and ajwain (Trachyspermum ammi ) 25g

128

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm
100 J«m_ ß`mO H§$Xm| (E{b`_ grnm ) H$mo AÀN>r Vah go Hw$Mb H$a 250 J«m_ gagm| (~«¡{gH$m ZmBJ«m ) Vob Ho$ gmW 
{_bm`m J`m Am¡a à^m{dV newAm| H$mo {XZ _| Xmo-VrZ ~ma _w§h go {X`m J`m& 
Bloat
Crushed 100g onion bulb (Allium cepa) mixed with 250g mustard (Brassica nigra) oil and 
given orally 2-3 times a day.

124

OmVr`-Am¡fYr` \$m_w©boeZ
Ethno-medicinal formulation

d¡YVm ñH$moa
Validity Score

Continued from previous page..... 

Continued on next page..... 

^yI _| H$_r 
Y{Z`m (H$mo[a`oÝS´>_ g¡Q>mBd_ ) + ß`mO (E{b`_ grnm ) + H$mbm Oram (H¡$a_ n{g©H$_ ~m°Bg) + Xhr AWdm 
H$mbm Oram  +  Y{Z`m (H$mo[a`oÝS´>_ g¡Q>mBd_ ) Ho$ {_lU dmbm Oyg new H$mo {X`m J`m & 
Loss of appetite
Mixture of coriander (Coriandrum sativum) + onion (Allium cepa) + black cumin (Carum 
persicum Boiss) + curd or black cumin + coriander (Coriandrum sativum)  juice fed to the 
animal.

124
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AnmMZ/{Q>ån¡Zr  
n§Jmam (EarW«mBZm doarJoQ> ) H$s n{Îm`m§ + AOdm`Z (Q´>¡H$sñn_©_ A_r ) + ß`mO (E{b`_ grnm ) 
Indigestion/Tympany 
Leaves of pangara (Erythrina variegate) + ajwain (Trachyspermum ammi) + onion (Allium 
cepa)

124

noQ> \y$bZm 
N>mN>, ß`mO (E{b`_ grnm ) VWm grVm\$b (EZmoZm ñH$dm_mogm ) H$s n{Îm`m| Ho$ {_lU H$mo à^m{dV new H$mo {X`m 
J`m& 
Flatulence
Mixture of whey milk, onion (Allium cepa)  and leaves of sitaphal (Annona squamosa) 
given to suffering animal.

124

noQ> \y$bZm 
AOdm`Z (Q´>¡H$sñn_©_ A_r ) (100 J«m_), ß`mO (E{b`_ grnm ) (200 J«m_) VWm ~aJX no‹S> (\$mBH$g 
~|JmbopÝgg ) H$s dm`dr` O‹S> Ho$ {_lU H$mo new H$mo pIbm`m J`m&
Flatulence
Mixture of ajwain (100g), onion (Allium cepa)  (200g) and aerial root of banyan tree (Ficus 
benghalensis) fed to the animal.

124

noQ> \y$bZm 
N>mN> _| g_mZ _mÌm _| ß`mO (E{b`_ grnm ) VWm hëXr (Hw$aHw$_m bm§Jm ) nmCS>a Ho$ Kmob H$mo à^m{dV new H$mo {X`m 
J`m& 
Flatulence
Suspension of onion (Allium cepa) and turmeric (Curcuma longa) powder in equal 
quantity in whey milk given to the animal.

124

EŠQ>mo naOrdr g§H«$_U 
à^m{dV new H$s ËdMm na àË`oH$ 2 - 3 K§Q>o ~mX g\o$X ß`mO (E{b`_ grnm ) Ho$ H§$Xm| H$m gV AWdm AH©$ Am¡a 
Kmob AWdm noñQ> H$m à`moJ H$a| Am¡a ha ~ma new Ho$ eara H$mo Ymo X|&
Ectoparasitic infestation
Application of extract and paste of the bulbs of white onion (Allium cepa) on the skin after 
every 2-3 hrs. and washing of the body every time.

122

OwJmbr 
H$mbm Oram (H¡$a_ n{g©H$_ ~m°Bg) + Y{Z`m (H$mo[a`oÝS´>_ g¡Q>mBd_ ) + JwS>  +  ß`mO (E{b`_ grnm )  + Xhr 
Rumination
Black cumin (Carum persicum Boiss) + coriander (Coriandrum sativum) + jaggery + onion 
(Allium cepa) + curd

122

AnmMZ 
ß`mO (E{b`_ grnm ) 500 J«m_, AOdm`Z (Q´>¡H$sñn_©_ A_r ) 25 J«m_ Am¡a H$mbm Z_H$ 25 J«m_ H$m nmCS>a 
~ZmH$a Cgo EH$ {bQ>a nmZr _| {_bmH$a à^m{dV new H$mo X|& 
Indigestion
Onion (Allium cepa) 500g, ajwain (Trachyspermum ammi) 25 g and black salt 25 g 
powdered and mixed in one litre of water.

122

OmVr`-Am¡fYr` \$m_w©boeZ
Ethno-medicinal formulation

d¡YVm ñH$moa
Validity Score
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Table 7.4:  Validity score of ethno-veterinary uses of garlic

amoJm| Ho$ {dê$Õ OmVr` Am¡fYr` \$m_w©boeZ 
Ethno-medicinal formulation against the diseases

d¡YVm ñH$moa 
Validity Score

{Q>ån¡Zr 
Johÿ§ H$m Jy§Ym hþAm AmQ>m, AOdm`Z (Q´>¡H$sñn_©_ A_r ), _oWr (Q´>mBJmoZobm \$sZ_ J«rH$_ Eb.), JwS>, ß`mO (E{b`_ grnm ) htJ 
(\o$ê$bm Egm\$mo{Q>S>m ), bhgwZ (E{b`_ g¡Q>mBd_ ) VWm hëXr (Hw$aHw$_m bm§Jm ) H$mo EH$ gmW {_bmH$a à^m{dV new H$mo 
{X`m J`m& 
Tympany
Mixture of kneaded wheat �lour, ajwain (Trachyspermum ammi), fenugreek ( Trigonella foenum-
Graecum L.), jaggary, onion (Allium cepa), asafoetida (Ferula asafoetida), garlic (Allium sativum) 
and turmeric (Curcuma longa) mixed together and fed to the animal.

138

{Q>ån¡Zr  
H$S>mdr (Q>¡a¡ŠgoH$_ Am°{\${gZob {dJ) + {S>ÊS>m H$s n{Îm`m§ (brAm BpÝS>H$m ) + bhgwZ (E{b`_ g¡Q>mBd_ ) + {Ì\$bm 
(O¡ÝWmoOmBb_ EboQ>_ ) 
Tympany
Leaves of kadavi (Taraxacum of�icinale Wigg.) + leaves of dinda (Leea indica ) + garlic (Allium 
sativum) + triphala (Zanthoxylum alatum )

134

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
Kr, H$mbr {_M© (nmBna ZmBJ«_ ), AXaH$ (qO{O~a Am°{\${gZob ) VWm bhgwZ (E{b`_ g¡Q>mBd_ ) go ~Zo Kmob AWdm noñQ> 
H$mo Xmo ~am~a ̂ mJm| _| ~m§Q>m J`m Am¡a EH$ ̂ mJ à^m{dV new H$mo pIbm`m J`m VWm Xÿgao ̂ mJ H$mo new Ho$ {ga Am¡a JX©Z na _bm 
J`m& 
Cough, cold and fever
Paste made from ghee, black pepper (Piper nigrum), ginger (Zingiber of�icinale) and garlic (Allium 
sativum) divided into 2 parts, one part fed to the animal and other part topically applied over head 
and neck.

132

noQ> g§~§Yr g_ñ`m Ed§ AnmMZ 
{Ì\$bm ̀ Wm ha‹S> (Q>_uZo{b`m Mo~wbm ), ~ho‹S>m (Q>_uZo{b`m ~obr[aH$m ) VWm Am§dbm (E_pãbH$m Am°{\${gZo{bg ) (àË`oH$ 
50-50 J«m_) H$mo AÀN>r Vah go nrgH$a {_bm`m J`m& bm¢J ({gOr{O`_ Eamo_¡{Q>H$_ ), bhgwZ (E{b`_ grnm ), AOdm`Z 
(hm`mogm`_g ZmBOa ) VWm _oWr (_o{S>H$mJmo \$mëHo$Q>m ) (àË`oH$ 20-20 J«m_) H$mo AÀN>r Vah go nrgm J`m& XmoZm| {_lU 
H$mo Amng _| {_bm`m J`m Am¡a bJ^J 400 {_{b. nmZr _| {_bmH$a EH$ {XZ _| Xmo ~ma new H$mo {X`m J`m& 
Stomach problem and Indigestion 
Triphala i.e. harad (Terminalia chebula), beheda (Terminalia bellirica) and amla (Emblica 
of�icinalis) (50g each) grinded and mixed properly. Another mixture of clove (Syzygium 
aromaticum), garlic (Allium sativum), ajwain (Hyoscyamus niger) and methi (Medicago falcata) 
20g each prepared by grinding properly. The two mixtures mixed and about 400ml water added 
to it and then fed to animals twice a day.

132

noQ> g§~§Yr g_ñ`m VWm AnmMZ 
bhgwZ (E{b`_ g¡Q>mBd_ ) VWm AXaH$ (qO{O~a Am°{\${gZob ) H$s O‹S> H$mo ~am~a _mÌm _| {_bm`m J`m& 
Stomach problem and Indigestion 
The paste of garlic (Allium sativum) and ginger (Zingiber of�icinale) rhizome in equal parts

128

œgZ àUmbr - ßby`ar{Q>g VWm Ý`y_mo{Z`m 
hëXr (H$w aH$w _m bmJ§ m ) + g\$o X ß`mO (E{b`_ grnm ) + AOdm`Z (H$¡ a_ H$mß° Q>rH$_ ) + bhgZw  H$§ X (E{b`_ gQ¡ >mBd_ )& 
g^r gK§ Q>H$m| (àË`Ho $ 25-25 Jm« _) H$o  AH$©  H$mo Xmo {XZm| H$o  {bE {XZ _| Xm-o VrZ ~ma à`mJo  {H$`m J`m AWdm {^Jmò m J`m&  
Respiratory system- pleuritis and pneumonia
Turmeric (Curcuma longa) + white Onion (Allium cepa) + ajwain (Carum copticum) + bulb of garlic 
(Allium sativum). The extract of all the ingredients (20-25 gm each) drenched daily twice-thrice 
for two days.

128

Vm{bH$m 7.4 : bhgwZ Ho$ OmVr` new {M{H$Ëgm Cn`moJm| H$m d¡YVm ñH$moa 
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œgZ g§~§Yr {dH¥${V 
`wdm bhgwZ (E{b`_ g¡Q>mBd_ ), gm|R> (qO{O~a Am°{\${gZob ), Amo__ (Q´>¡H$sñn_©_ A_r ), Z_H$ VWm Jw‹S> Ho$ {_lU go 
Jmobr V¡`ma H$s JB©& 
Respiratory disorders 
Tablets prepared by mixing young garlic (Allium sativum), sunth (Zingiber of�icinale), omum 
(Trachyspermum ammi), salt and jaggery.

128

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
ere_ (S>m°b~{O©`m b¡Q>r\$mo{b`m ) H$s N>mb + ß`mO H$s H$VaZ (E{b`_ grnm ) + AOdm`Z (H¡$a_ H$m°ßQ>rH$_ Eb.) + 
bhgwZ H$s H$VaZ (E{b`_ g¡Q>mBd_ ) 
Cough, cold and fever
Bark of shishum (Dalbergia latifolia) + scales of  onion (Allium cepa) + ajwain (Carum copticum L.) 
+ scales of garlic(Allium sativum)

126

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
bhgwZ (E{b`_ g¡Q>mBd_ ) Am¡a ~m§g H$s n{Îm`m| (~å~ygm dëJo[ag ) H$mo nrgH$a Jm`m| H$mo pIbm`m J`m& 
Cough, cold and fever
Grinded garlic (Allium sativum) and bamboo leaves (Bambusa vulgaris) fed to cows.

126

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
Oram (Hw${_Z_ {g{_Z_ ) VWm bhgwZ (E{b`_ g¡Q>mBd_ ) H$mo nmZr _| C~mbH$a new H$mo pIbm`m J`m& 
Cough, cold and fever
Jeera (Cuminum cyminum) and Garlic (Allium sativum) boiled in water and fed to animal.

126

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
gagm| (~«¡{gH$m ZmBJ«m ) Ho$ Ja_ Vob _| bhgwZ (E{b`_ g¡Q>mBd_ ) H$mo {_bmH$a à^m{dV new Ho$ nyao eara na _b|& 
Cough, cold and fever
Warm mustard (Brassica nigra) oil rubbed over the entire body of animal after adding garlic 
(Allium sativum) in it.

126

noQ> g§~§Yr g_ñ`m Am¡a AnmMZ 
_Xma (H¡$bmoQ´>m°{ng OmBJ¡pÊQ>`_ ) H$s bJ^J 3 - 4 n{Îm`m§, 40 - 50 J«m_ bhgwZ (E{b`_ g¡Q>mBd_ ) VWm 40 - 50 
J«m_ hëXr (Hw$aHw$_m bm§Jm ) H$mo Hw$Mb H$a EH$ {bQ>a nmZr _| C~mb b|& R>§S>m hmoZo Ho$ ~mX Bg {_lU H$mo à^m{dV new H$mo X|& 
Stomach problem and Indigestion 
About 3-4 leaves of madar (Calotropis  gigantean), 40-50g garlic (Allium sativum) and 40-50g 
turmeric (Curcuma longa) crushed and boiled in 1 litre water. After cooling, the mixture given to 
the suffering animals.

126

noQ> g§~§Yr g_ñ`m Ed§ AnmMZ 
200 J«m_ AXaH$ (qO{O~a Am°{\${gZob ) VWm 200 J«m_ bhgwZ (E{b`_ g¡Q>mBd_ ) Ho$ {_lU H$m Kmob AWdm noñQ> 
~ZmH$a Cgo à^m{dV new H$mo X|& 
Stomach problem and Indigestion 
Mixture of 200 gm of ginger (Zingiber of�icinale) + 200 gm of garlic (Allium sativum) paste given to 
the suffering animal.

126

noQ> g§~§Yr g_ñ`m Ed§ AnmMZ 
bhgwZ (E{b`_ g¡Q>mBd_ ) Ho$ H§$Xm| H$m Oyg _w§h go {nbm`|&
Stomach problem and Indigestion 
Garlic (Allium sativum)  bulb juice given orally.

126

amoJm| Ho$ {dê$Õ OmVr` Am¡fYr` \$m_w©boeZ 
Ethno-medicinal formulation against the diseases

d¡YVm ñH$moa 
Validity Score
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{Q>ån¡Zr 
bhgwZ (E{b`_ g¡Q>mBd_ ) H§$X Ho$ 6 Qw>H$‹S>m|, Zm[a`b (H$moH$g Ý`y{g\o$am ) Ho$ \$b AmdaU (25 J«m_), ̂ r_H$mob (_wgm 
n¡am{S>{O`oH$m ) H$s O‹S> AWdm N>mb (25 J«m_), nmZ (nmBna ~rQ>b ) Ho$ Xg n{Îm`m|, O~a§J (O¡ÝWmo\$mBb_ \o$ñQ>m ) Ho$ 40 
~rOm| Am¡a AXaH$ (qO{O~a Am°{\${gZo{bg ) H$s 125 J«m_ O‹S>m| H$mo nrgH$a nmCS>a ~Zm`m J`m& Bg nmCS>a H$mo gmV ̂ mJm| _| 
~m§Q>H$a à^m{dV new H$mo _w§h go pIbm`m J`m&  
Tympany
Six pieces of the bulb of Garlic (Allium sativum), fruit covers (25g) of coconut (Cocus nucifera), 
bark or roots (25g) of bhimkol (Musa paradisiaca), 10 leaves of pan (Piper betel), 40 seeds of  
jabrang (Xanthophyllum phesta) and 125g rhizome of ginger (Zingiber of�icinalis). All these 
ingredients area grinded to powder. This powder divided into 7 parts and given orally.

126

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm 
nQ> Amby (gmoboZ_ Q>`y~amog_ ) (Amby H$s EH$ {H$ñ_), hëXr (Hw$aHw$_m bm§Jm ), ~ob (B©Jb _m_}bm°O ), JS> (`yAmo{Z_g 
EQ´>monaß`y[a`g ) (H«$sna H$m EH$ àH$ma), Kr, bhgwZ (E{b`_ g¡Q>mBd_ ), nrnb (\$mBH$g [abr{O`mogm ) d¥j H$s N>mb go 
~Zo {_lU H$mo JmoOmVr` newAm| H$mo pIbm`m J`m& 
Bloat
A mixture made with Pat alu (Solanum tuberosum) (one type of potato), turmeric (Curcuma 
longa), bel (Aegle marmelos), gad (Euonymus atropurpureus) (one type of creeper), ghee, garlic 
(Allium sativum), bark of peepal (Ficus religiosa) tree fed to the cattle.

126

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm
bhgwZ (E{b`_ g¡Q>mBd_ ) H$s Hw$N> H${b`m|, htJ (\o$ê$bm Egm\$mo{Q>S>m ) EH$ MwQ>H$s, gagm| (~«¡{gH$m ZmBJ«m ) Vob Ho$ Xmo 
Må_M VWm 10 J«m_ ZdgmJa (A_mo{Z`_ ŠbmoamBS> ) go ~Zo {_lU H$mo newAm| H$mo pIbm`m J`m&  
Bloat
A mixture of few cloves of garlic (Allium sativum), a pinch of asafoetida (Ferula asafoetida), two 
spoons of mustard (Brassica nigra) oil and 10g of  navsagar (Ammonium chloride) fed to the 
animal.

126

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm 
JwS>, bhgwZ (E{b`_ g¡Q>mBd_ ) VWm AXaH$ (qO{O~a Am°{\${gZob ) go ~Zo Kmob AWdm noñQ> H$mo newAm| H$mo pIbm`m J`m&
Bloat
Jaggery, garlic (Allium sativum) and ginger (Zingiber of�icinale) paste given to animals.

126

~¡bm| H$m ̀ m°H$ Jm°b  
bhgwZ (E{b`_ g¡Q>mBd_ ) Ho$ H§$Xm|, Mm¡bmB© (E_oaoÝWg n¡ZrHw$boQ>g Eb.) Ho$ ~rOm|, {nßnbr (nmBna bm±J_ ) Ho$ \$bm| go 
noñQ> AWdm Kmob V¡`ma {H$`m J`m Am¡a Bg noñQ> H$mo new Ho$ à^m{dV eara joÌ na D$na go bJm`m J`m& 
Yoke gall of bullocks
Paste from bulbs of garlic (Allium sativum), seeds of amaranth (Amaranthus paniculatus L.) and 
fruits of long pepper /pimpli (Piper longum ) prepared. The prepared paste applied externally on 
the affected region.

126

noQ> \y$bZm 
bhgwZ (E{b`_ g¡Q>mBd_ ), AOdm`Z (Q´>¡H$sñn_©_ A_r ), H$mbr {_M© (nmBna ZmBJ«_ ) VWm gagm| (~«¡{gH$m ZmBJ«m ) Ho$ 
gmW  _Xma (H¡$bmoQ´>m°{ng OmBJ¡pÊQ>`_ ) Am¡a A_bVmg \$b (H¡${g`m {\$ñQw>bm ) H$m {_lU V¡`ma {H$`m J`m&  
Flatulence
Prepare a mixture of madar (Calotropis gigantean) and amaltas fruits (Cassia �istula L.) with garlic 
(Allium Sativum), ajwain (Trachyspermum ammi), black pepper (Piper nigrum) and mustard 
(Brassica nigra) oil and given mixture to the suffering animal.

126
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noQ> g§~§Yr g_ñ`m Ed§ AnmMZ 
ß`mO (E{b`_ grnm ) AWdm bhgwZ (E{b`_ g¡Q>mBd_ ) H§$Xm| H$mo Hw$MbH$a noñQ> AWdm Kmob ~Zm`m J`m Am¡a Cgo new H$mo 
pIbm`m J`m& 
Stomach problem and Indigestion 
Onion (Allium cepa) or garlic(Allium sativum) bulbs mashed and the paste was fed.

124

ãbmoQ> AWdm noQ> _| J¡g BH$Æ>m hmoZm 
htJ (\o$ê$bm Egm\$mo{Q>S>m ), ß`mO (E{b`_ grnm ), bhgwZ (E{b`_ g¡Q>mBd_ ) Am¡a AOdm`Z (Q´>¡H$sñn_©_ A_r ) (àË`oH$ 
50 - 50 J«m_) H$mo {_bmH$a noñQ> AWdm Kmob ~Zm`m J`m Am¡a Cgo à^m{dV new H$mo {X`m J`m& 
Bloat
Make paste of asafetida, onion(Allium cepa), garlic (Allium sativum) and ajwain (Trachyspermum 
ammi) (50g each), and given to affected animals.

124

H$Q> Ed§ MmoQ> 
Zr_ (EOm{S>aoŠQ>m BpÝS>H$m ), bhgwZ (E{b`_ g¡Q>mBd_ ) H$s Hw$N> H${b`m§, 3 - 4 Z¡ßW¡{bZ H$s Jmo{b`m§ Am¡a H$m~©Z nmCS>a 
(\$mbVy AWdm ~oH$ma ~¡Q´>r go) H$mo Amng _| {_bm`m J`m, BgH$m Kmob AWdm noñQ> V¡`ma {H$`m J`m VWm newAm| H$s MmoQ> 
AWdm H$Q>o hþE ñWmZ na BgH$m bon {H$`m J`m& 
Cuts and Wounds
A handful of neem (Azadirachta indica), a few pods of garlic (Allium sativum), 3-4 naphthalene 
balls and carbon powder (from waste battery) are mixed,  prepared its paste and applied on the 
cuts and wounds of the animals.

124

H$m°{bH$ 
{ngm Amo__ (Q´>¡H$sñn_©_ A_r ), H$mbm Z_H$, H$mbr {_M© (nmBna ZmBJ«_ ), nwXrZm (_oÝWm nmBn[aQ>m ), _oWr (Q´>mBJmoZobm 
\$sZ_ J«rH$_ ) VWm bhgwZ (E{b`_ g¡Q>mBd_ ) go ~Zm {_lU new H$mo pIbmZm& 
Colic
Feeding mixture of Ground omum (Trachyspermum ammi), black salt, black pepper (Piper 
nigrum), mint (Mentha piperita), fenugreek (Trigonella foenum-graecum) and garlic (Allium 
sativum)

124

H$\$ AWdm Im§gr, erV Ed§ ~wIma 
Oram (Hw${_Z_ {g{_Z_ ) VWm bhgwZ (E{b`_ g¡Q>mBd_ ) go ~Zm Ja_ gyn {nbm`m J`m&
Cough, cold and fever
The feeding hot soup of jeera (Cuminum cyminum) and garlic (Allium sativum)

122

{Q>ån¡Zr  
bhgwZ (E{b`_ g¡Q>mBd_ ) H§$Xm| H$mo pIbm`m J`m& 
Tympany
Garlic (Allium sativum) bulbs fed.

122

œgZ àUmbr - ßb`y[a{Q>g VWm Ý`y_mo{Z`m 
AXaH$ (qO{O~a Am°{\${gZob ) + gm¢R> (qO{O~a Am°{\${gZob ) (gyIm AXaH$ nmCS>a)  + g\o$X ß`mO (E{b`_ grnm ) 
+ IgIg (n¡noda gmoåZr\o$a_ ) + H$br {_[a (nmBna ZmBJ«_ ) Ho$ ~rO +  bhgwZ (E{b`_ g¡Q>mBd_) + _oZmH$s 
({OpåZ_m {gëdopñQ´>g ) H$s n{Îm`m§  + Zmam`U_H$S>r (noam{_JÝ`m _moZmo\$m`bm ) + ~oÝSw>abr (So>ÝS´>m°âWr \$m°ëHo$Q>m )&  
Cnamoº$ g^r KQ>H$m| (àË`oH$ 50 go 100 J«m_) Ho$ AH©$ go 4 - 5 {XZm| VH$ {XZ _| Xmo AWdm VrZ ~ma {^Jmo`|& 
Respiratory system- pleuritis and pneumonia
Ginger (Zingiber of�icinale) + sunth (Zingiber of�icinale) (dried ginger powder) + white onion 
(Allium cepa)+khaskhas (Papaver somniferum) + seeds of kali miri (Piper nigrum) + garlic (Allium 
sativum) + leaves of Menaki (Gymnema sylvestris) + leaves of narayanmakadi (Paramigniya 
monophylla) + leaves of bendurli (Dendrophthoe  falcata). Extract of above ingredients (50-100 g 
each) drenched twice or thrice/day for 4-5 days.
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H$. \$gb gwYma 

ß`mO Ed§ bhgwZ OZZÐì` H$m g§H$bZ, _yë`m§H$Z Ed§ 
g§ajU 

Xoe _| gmV {d{^Þ Ho$ÝÐm| na ß`mO Ed§ bhgwZ Ho$ H«$_e: 869 
Ed§ 438 OZZÐì`m| H$m _yë`m§H$Z {H$`m J`m& ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| bKw 
àXr{áH$mb dmbo ß`mO _| a~r _m¡g_ Ho$ Xm¡amZ bmb ß`mO Ho$ 8 
OZZÐì`m| VWm g\o$X OZZÐì` H$s 14 àm{á`m| _| 300 
q¹$Q>b/ho. go ^r A{YH$ H$s {dnUZ `mo½` CnO XO© H$s JB© 
O~{H$ Iar\$ _m¡g_ Ho$ Xm¡amZ 31 bmb Am¡a 6 g\o$X ß`mO 
OZZÐì`m| _| 200 q¹$Q>b/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO 
XO© H$s JB©& Bgr àH$ma nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ, bmb 
OZZÐì` H$s 6 àm{á`m| _| 400 q¹$Q>b/ho. go ^r A{YH$ H$s 
{dnUZ ̀ mo½` CnO XO© H$s JB©& XrK© àXr{áH$mb dmbo ß`mO _|, 
^mH¥$AZwn - grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| a~r 
_m¡g_ Ho$ Xm¡amZ 6 àm{á`m| _| g~go A{YH$ {dnUZ ̀ mo½` CnO 
hm{gb H$s JB©& ~hþJwUH$ ß`mO _|, A{YH$V_ {dnUZ `mo½` 
CnO H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| Iar\$ _m¡g_ Ho$ Xm¡amZ XO© {H$`m J`m& O~{H$, 
H$mo`å~Qy>a _| a~r _m¡g_ Ho$ Xm¡amZ N>: àm{á`m| `Wm àm{á 15 
(204), àm{á 9 (188), àm{á 25 (177), àm{á 54 
(175) VWm àm{á 26 (170) _| A{YH$V_ {dnUZ `mo½` 
CnO XO© H$s JB©& V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a _| 
gmV àm{á`m| _| A{YH$ Hw$b KwbZerb R>mog nXmW© _mÌm à{VeV 
XO© H$s JB©& bKw àXr{áH$mb bhgwZ _|, AmaAmaEg, H$aZmb _| 
nm§M àm{á`m| _| 200 q¹$Q>b/ho. go ̂ r A{YH$ H$s {dnUZ ̀ mo½` 
CnO XO© H$s JB©& O~{H$ XrK© àXr{áH$mb bhgwZ _|, 
grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| N>: àm{á`m| _| 350 
q¹$Q>b/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO XO© H$s JB©& _w»`, 
ñd¡pÀN>H$ VWm gh`moJr Ho$ÝÐm| na Xoe Ho$ {d{^Þ OmoZ _| Hw$b 26 
ñWmZm| na ß`mO Ed§ bhgwZ H$s {H$ñ_m| AWdm g§H$a {H$ñ_m| Ho$ 
narjU Am`mo{OV {H$E JE (Vm{bH$m 8.1)& 

A. Crop Improvement

Collection, evaluation and conservation of 

onion and garlic germplasm 

A total of 869 onion and 438 garlic germplasm 

were evaluated at 7 different centres in the 

country. At ICAR-DOGR, in short day onion, more 

than 300 q/ha marketable yield were recorded in 

8 red onion germplasm and 14 accessions of white 

germplasm during rabi season, whereas, more 

than 200 q/ha marketable yield were recorded in 

31 red and 6 white onion germplasm during kharif 

season and more than 400 q/ha marketable yield 

were recorded in 6 accessions of red germplasm 

during late kharif season. In long day onion, the 

highest marketable yield was recorded in six 

accessions during rabi season at ICAR-CITH, 

Srinagar. In multiplier onion, the highest 

marketable yield was recorded in 5 accessions 

during kharif season at ICAR-DOGR. Whereas, the 

highest marketable yield was recorded in six 

accessions Aca 15 (204), Aca 9 (188), Aca 25 (177), 

Aca 54 (175) and Aca 26 (170) during rabi season 

at Coimbatore. More than percent TSS were 

recorded in 7 accessions at TNAU, Coimbatore. In 

short day garlic, more than 200 q/ha marketable 

yield was recorded in �ive accessions at RRS, 

Karnal. Whereas, in long day garlic, more than 350 

q/ha marketable yield was recorded in six 

accessions at CITH, Srinagar. The onion and garlic 

varietal/hybrid trials were conducted at 26 

locations in different zones of the country at main, 

voluntary and co-operating centres (Table 8.1). 

Vm{bH$m 8.1 : ß`mO Ed§ bhgwZ H$s {H$ñ_m| Ed§ g§H$a {H$ñ_m| Ho$ narjUm| hoVw {d{^Þ OmoZ 

OmoZ/Zone ñWmZ/Location

I lrZJa, Aë_mo‹S>m, _wºo$œa, nmb_nwa, D$Q>r, {Ìnwam, {g{¸$_ 
Srinagar, Almora, Mukteshwar, Palampur, Ooty, Tripura, Sikkim

Continued on next page..... 
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II Oå_y, bw{Y`mZm, {X„r, H$aZmb, H$moQ>nwVbr 
Jammu, Ludhiana, Delhi, Karnal, Kothputli

III H$mZnwa, H$ë`mUr  
Kanpur, Kalyani

IV O~bnwa, am`nwa, AH$mobm 
Jabalpur, Raipur, Akola

V OyZmJ‹T>, Zm{gH$, amhþar, amOJwê$ZJa 
Junagadh, Nashik, Rahuri, Rajgurunagar

VI ~mJbH$moQ>, ~|Jbwê$, H$mo`å~Qy>a, Ymadm‹S>, h¡Xam~mX 
Bagalkot, Bengaluru, Coimbatore, Dharwad, Hyderabad

Continued from previous page..... 

OmoZ/Zone ñWmZ/Location

ß`mO H$s {H$ñ_m|/g§H$a {H$ñ_m| H$m _yë`m§H$Z 

bKw àXr{áH$mb dmbr Iar\$ ß`mO H$s {H$ñ_

AmB©B©Q>r Iar\$ bmb ß`mO {H$ñ_ : AmB©B©Q>r Iar\$ _|, bmb 
ß`mO H$s Xmo {H$ñ_ à{d{ï>`m| H$s Om§M H$s JB©& H$ë`mUr 
(248.76 q¹$Q>b/ho.), OmoZ 3 VWm h¡Xam~mX (514.87 
q¹$Q>b/ho.) VWm H$mo`å~Qy>a (201.8 q¹$Q>b/ho.), OmoZ 6 _| 
{dnUZ `mo½` CnO Ho$ {bE à{d{ï> S>rAmoOrAma 1625 
C„oIZr` ê$n go ~ohVa nmB© JB©& S>rAmoOrAma 1626 (196.4 
q¹$Q>b/ho.) ̂ r H$mo`å~a, OmoZ 6 _| {dnUZ ̀ mo½` CnO Ho$ g§~§Y 
_| C„oIZr` ê$n go ~ohVa nmB© JB©&

AmB©B©Q>r Iar\$ g\o$X ß`mO {H$ñ_ : AmB©B©Q>r Iar\$ _|, OmoZ 6 
_| H$mo`å~Qy>a (195.1 q¹$Q>b/ho.) VWm h¡Xam~mX (530.57 
q¹$Q>b/ho.) _| S>rAmoOrAma 355 {dnUZ `mo½` CnO Ho$ {bE 
C„oIZr` ê$n go ~ohVa nmB© JB© & 

EdrQ>r - 1 Iar\$ bmb ß`mO {H$ñ_ : EdrQ>r - 1 Iar\$ _|, 
bmb ß`mO {H$ñ_m| H$s Xmo à{d{ï>`m| H$mo Om§Mm J`m& à{d{ï> 
AmaOrnr 3 {dnUZ `mo½` CnO Ho$ {bE AH$mobm (229.71 
q¹$Q>b/ho.), OmoZ 4, Zm{gH$ (267.5 q¹$Q>b/ho.), OmoZ 5, 
~mJbH$moQ> (269.8 q¹$Q>b/ho.) VWm H$mo`å~Qy>a (213.5 
q¹$Q>b/ho.) , OmoZ 6 _| Am¡a O~bnwa _| AmaOrnr 3 (181.4 
q¹$Q>b/ho.) Ed§ AmaOrnr 4 (190.26 q¹$Q>b/ho.) VWm 
~|Jbwê$, OmoZ 6 _| AmaOrnr 4 (391.26 q¹$Q>b/ho.) 
C„oIZr` ê$n go ~ohVa nmB© JB©&

EdrQ>r-2 Iar\$ bmb ß`mO {H$ñ_ : Hw$b Mma à{d{ï>`m| _| go, 
{dnUZ `mo½` CnO Ho$ {bE Eb 883 (412.41 q¹./ho.) 
H$aZmb, OmoZ 2 VWm ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` (244.17 q¹$./ho.) (OmoZ 5) _|; AH$mobm (OmoZ 
4) _| S>rAmoOrAma-Ho$EM-E_-3 (327.75 q¹$./ho.); 

Onion Varietal/Hybrid Evaluation

Short Day Kharif Onion Variety

IET Kharif red onion variety: In IET kharif, two 

red onion varietal entries were tested. The entry 

DOGR-1625 was signi�icantly superior for 

marketable yield at Kalyani (248.76 q/ha), Zone 

III, and Hyderabad (514.87 q/ha) and Coimbatore 

(201.8 q/ha), Zone VI.  DOGR-1626 (196.4 q/ha) 

was also signi�icantly superior for marketable 

yield at Coimbatore (Zone VI). 

IET Kharif white onion variety: In IET kharif, 

DOGR-355 was signi�icantly superior for yield viz., 

195.1 q/ha and 530.57q/ha respectively at 

Coimbatore and Hyderabad in Zone VI.

AVT-I Kharif red onion variety: In AVT-I Kharif, 

two red onions varietal entries were tested. The 

entry RGP-3 was signi�icantly superior for 

marketable yield (229.71 q/ha) at Akola, Zone IV, 

Nashik (267.5 q/ha), Zone V, Bagalkot (269.8 

q/ha) and Coimbatore (213.5 q/ha), Zone VI, RGP-

3 (181.4 q/ha) and RGP-4 (190.26 q/ha) at 

Jabalpur and RGP-4 (391.26 q/ha) at Bengaluru, 

Zone VI.

AVT-II Kharif red onion variety: Out of four 

entries, L-883 (412.41 q/ha) was signi�icantly 

superior for marketable yield at Karnal (Zone II) 

and ICAR-DOGR (244.17 q/ha) (Zone V), DOGR-

KH-M-3 (327.75 q/ha at Akola (Zone IV), L-883 
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~mJbH$moQ> (OmoZ 6) _| Eb 883 (239.60 q¹$Q>b/ho.), Eb 
849 (241.50 q¹$Q>b/ho.) VWm S>rAmoOrAma -Ho$EM - 
E_-4 (240.30 q¹$Q>b/ho.) Am¡a h¡Xam~mX (OmoZ 6) _| Eb 
883 (484.01 q¹$Q>b/ho.) Ed§ Eb 849 (409.00 
q¹$Q>b/ho.) C„oIZr` ê$n go H$ht ~ohVa nmB© JBª& 

EdrQ>r-2 Iar\$ g\o$X ß`mO {H$ñ_ : g\o$X ß`mO H$s Hw$b VrZ 
à{d{ï>`m| H$mo Om§Mm J`m& {dnUZ ̀ mo½` CnO Ho$ {bE H$ë`mUr _| 
S>rAmoOrAma 361 (251.21 q¹$./ho.) Am¡a H$mZnwa, OmoZ 3 _| 
S>rAmoOrAma 344 (192.75 q¹$./ho.) Ed§ S>rAmoOrAma 361 
(190.75 q¹$./ho.) C„oIZr` ê$n go ~ohVa nmB© JBª& OmoZ 6 
Ho$ ~mJbH$moQ> (272.60 q¹$./ho.) Ed§ ~|Jbwê$ (343.63 
q¹./ho.) _| S>rAmoOrAma 361 C„oIZr` ê$n go ~ohVa nmB© JB©&

bKw àXr{áH$mb Iar\$ ß`mO g§H$a 

EdrQ>r-2 Iar\$ bmb ß`mO g§H$a : {d{^Þ ñWmZm| na CnO Ho$ 
_m_bo _| H$moB© ̂ r g§H$a ~ohVa Zht nm`m J`m& 

EdrQ>r-2 Iar\$ g\o$X ß`mO g§H$a : g\o$X ß`mO H$s Xmo 
à{d{ï>`m| H$mo Om§Mm J`m& {dnUZ `mo½` CnO Ho$ {bE H$mZnwa 
(OmoZ 3) (198 q¹$./ho.), ~|Jbwê$ (410.38 q¹$./ho.) Ed§ 
h¡Xam~mX (414.19 q¹$./ho.) _| S>rAmoOrAma-ìhmBQ>-1 
C„oIZr` ê$n go H$ht ~ohVa nmB© JB©& O~{H$ ~mJbH$moQ>, OmoZ 
6 _| S>rAmoOrAma-ìhmBQ>-1 (258.50 q¹$./ho.) Am¡a 
S>rAmoOrAma-ìhmBQ>-2 (278.40 q¹ ./ho.) ~ohVa nmB© JB©& 

bKw àXr{áH$mb a~r ß`mO {H$ñ_ 

AmB©B©Q>r a~r bmb ß`mO {H$ñ_ : bmb ß`mO H$s Xmo {H$ñ_m| H$mo 
Om§Mm J`m& {dnUZ ̀ mo½` CnO Ho$ _m_bo _| S>rAmoOrAma 1625 
OmoZ 2 _| bw{Y`mZm (354.76 q¹$Q>b/ho.) _|, OmoZ 3 _| 
H$mZnwa (287.75 q¹$Q>b/ho.), OmoZ 5 Ho$ VhV amOJwê$ZJa 
(437.14 q¹$Q>b/ho.) VWm OmoZ 6 Ho$ VhV Ymadm‹S> 
(634.60 q¹$Q>b/ho.) _| C„oIZr` ê$n go ~ohVa nmB© JB©& 

AmBB© Q© >r a~r bmb ß`mO gH§ $a : {dnUZ ̀ m½o ` CnO H$o  _m_bo _| 
à{d{ï> nrAmEo M 1 OmZo  2 H$o  VhV ^maVr` H$¥ {f AZgw Y§ mZ 
gñ§ WmZ, ZB© {X„r (298.80 q¹$./h.o ) _| Ama¡  OmZo  4 H$o  VhV 
AH$mbo m (270.30 q¹$./h.o ) _| C„Io Zr` ê$n go ~ho Va nmB© JB&©  

EdrQ>r-1 a~r bmb ß`mO {H$ñ_ : bmb ß`mO H$s Hw$b Mma 
{H$ñ_m| H$s Om§M H$s JB©& {dnUZ ̀ mo½` CnO Ho$ _m_bo _| à{d{ï> 
AmaOrnr 3 H$mo OmoZ 4 Ho$ VhV O~bnwa (226.71 q¹$./ho.) 
_|, OmoZ 6 Ho$ VhV Ymadm‹S> (585.10 q¹$./ho.) _|, OmoZ 3 Ho$ 
VhV H$ë`mUr (245.78 q¹$./ho.) _|, OmoZ 4 Ho$ VhV am`nwa 
(162.42 q¹$./ho.) _| Am¡a OmoZ 6 Ho$ VhV h¡Xam~mX 
(305.32 q¹$./ho.) _| C„oIZr` ê$n go ~ohVa nm`m J`m&  

(239.60 q/ha), L-849 (241.50 q/ha) and DOGR-

KH-M-4 (240.30 q/ha) at Bagalkot and L-883 

(484.01 q/ha) and L-849 (409.00 q/ha) at 

Hyderabad (Zone VI).

AVT-II Kharif white onion variety: Three white 

onions entries were tested. DOGR-361 was 

signi�icantly superior for marketable yield 

(251.21 q/ha) at Kalyani, and DOGR-344 (192.75 

q/ha) and DOGR-361 (190.75 q/ha) at Kanpur, 

Zone III. DOGR-361 was signi�icantly superior at 

Bagalkot (272.60 q/ha) and Bengaluru (343.63 

q/ha), Zone VI.

Short Day Kharif Onion Hybrid

AVT-II Kharif red onion hybrid: None of the 

hybrids were superior for yield at different 

locations.

AVT-II Kharif white onion hybrid: Two white 

onions entries were tested. DOGR-WHY-1 was 

signi�icantly superior for marketable yield (198 

q/ha) at Kanpur (Zone III), and Bengaluru (410.38 

q/ha) and Hyderabad (414.19 q/ha), whereas, 

DOGR-WHY-1(258.50 q/ha) and DOGR-WHY-2 

(278.40 q/ha) at Bagalkot, Zone VI. 

Short Day Rabi Onion Variety

IET Rabi red onion variety: Two red onions were 

tested. DOGR-1625 was signi�icantly superior for 

marketable yield (354.76 q/ha) at Ludhiana in 

Zone II, Kanpur (287.75 q/ha) in Zone III, 

Rajgurunagar (437.14 q/ha in Zone V and 

Dharwad (634.60 q/ha) in Zone VI.             

IET Rabi red onion hybrid: Entry POH-1 was 

signi�icantly superior for marketable yield 

(298.80 q/ha) at IARI Delhi, Zone II and Akola 

(270.30 q/ha), Zone IV. 

AVT-I Rabi red onion variety: Four red onions 

l ines were tested.  The entry RGP-3 was 

signi�icantly superior for marketable yield 

(226.71 q/ha) at Jabalpur (Zone IV) and Dharwad 

(585.10 q/ha) in Zone VI, RGP-4 at Kalyani (245.78 

q/ha) in Zone III, Raipur (162.42 q/ha) in Zone IV 
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{dnUZ ̀ mo½` CnO Ho$ g§~§Y _| nrAmaAmo 7 H$mo OmoZ 2 Ho$ VhV 
H$aZmb (293.49 q¹$./ho.) Am¡a ^maVr` H¥${f AZwg§YmZ 
g§ñWmZ, ZB© {X„r (299.50 q¹$./ho.) _|; OmoZ 6 Ho$ VhV 
Ymadm‹S> (655.10 q¹$./ho.) Am¡a h¡Xam~mX (321.66 
q¹$./ho.) _| C„oIZr` ê$n go ~ohVa nm`m J`m& OmoZ 2 A§VJ©V 
ZB© {X„r (310.80 q¹$./ho.) _| Am¡a OmoZ 6 Ho$ VhV h¡Xam~mX 
(310.80 q¹$./ho.) _| à{d{ï> nrdmB©Amo 102 H$mo {dnUZ ̀ mo½` 
CnO Ho$ {bE ~ohVa nm`m J`m& 

EdrQ>r-2 bmb ß`mO {H$ñ_ : bmb ß`mO Ho$ Hw$b N>: d§eH«$_m| 
H$s Om§M H$s JB©& {dnUZ ̀ mo½` CnO Ho$ {bE, OmoZ 2 Ho$ VhV 
H$aZmb _| Eb 849 (258.47 q¹$./ho.) Am¡a qOXb ardm 
(313.85 q¹$./ho.)H$ht ~ohVa nmE JE& OmoZ 2 VhV bw{Y`mZm 
(347.84 q¹$./ho.); OmoZ 6 VhV ~|Jbwê$ (407.65 
q¹$./ho.) Am¡a OmoZ 4 Ho$ VhV Ymadm‹S> (389.60 q¹$./ho.) _| 
qOXb ardm H$ht ~ohVa nm`m J`m& OmoZ 4 VhV AH$mobm _| Eb 
883 (231.37 q¹$./ho.), Eb 849 (231.54 q¹$./ho.) 
VWm S>rAmoOrAma - Ho$EM - E_-3 (225.70 q¹$./ho.) _| 
CƒVa {dnUZ ̀ mo½` CnO XO© H$s JB©& OmoZ 4 VhV Ymadm‹S> _| 
Eb 883 (520.30 q¹$./ho.), Eb 849 (360.40 q¹$./ho.) 
VWm S>rAmoOrAma - Ho$EM - E_-3 (403.20 q¹$./ho.) _| 
CƒVa {dnUZ ̀ mo½` CnO hm{gb H$s JB©& 

EdrQ>r-2 a~r g\o$X ß`mO {H$ñ_ : g\o$X ß`mO Ho$ Hw$b VrZ 
d§eH«$_m| H$s Om§M H$s JB©& {dnUZ ̀ mo½` CnO Ho$ g§~§Y _| OmoZ 6 
Ho$ VhV Ymadm‹S> (292.80 q¹$./ho.); OmoZ 2 Ho$ VhV 
H$aZmb (250.20 q¹$./ho.); OmoZ 4 Ho$ VhV h¡Xam~mX 
(291.76 q¹./ho.) Ed§ Ymadm‹S> (301.30 q¹$./ho.) _| 
S>rAmoOrAma 344 ~ohVa nm`m J`m VWm OmoZ 6 Ho$ VhV 
~mJbH$moQ> (253.40 q¹$./ho.) _| Eb 857 _| CƒVa {dnUZ 
`mo½` CnO hm{gb H$s JB©& 

bKw àXr{áH$mb a~r ß`mO g§H$a 

EdrQ>r-1 a~r bmb ß`mO g§H$a : S>rAmoOrAma hmB{~«S> 6 H$mo 
OmoZ 3 Ho$ A§VJ©V H$ë`mU (254.96 q¹$Q>b/ho.) _| {dnUZ 
`mo½` CnO Ho$ {bE C„oIZr` ê$n go ~ohVa nm`m J`m& 

EdrQ>r-2 a~r bmb ß`mO g§H$a : CnO Ho$ _m_bo _| H$moB© ^r 
g§H$a ~ohVa Zht nm`m J`m& 

EdrQ>r-2 a~r g\o$X ß`mO g§H$a : Xmo g§H$am| _| go, 
S>rAmOo rAma-ìhmBQ>-1 (312.10 q¹$./h.o ) VWm S>rAmOo rAma 
- ìhmBQ> - 2 (319.20 q¹$./h.o ) H$mo YmadmS‹ > _| {dnUZ ̀ m½o ` 
CnO H$o  {bE C„Io Zr` ê$n go H$ht ~ho Va nm`m J`m O~{H$ OmZo  
6 H$o  VhV hX¡ am~mX _| S>rAmOo rAma - ìhmBQ> - 2 (347.78 
q¹$./h.o ) _| H$ht CƒVa {dnUZ ̀ m½o ` CnO XO© H$s JB&©

and Hyderabad (305.32 q/ha) in Zone VI. PRO-7 

was also signi�icantly superior for marketable 

yield at Karnal (293.49 q/ha) and IARI New Delhi 

(299.50 q/ha) in Zone II, Dharwad (655.10 q/ha) 

and Hyderabad (321.66 q/ha) in Zone VI. Entry 

PYO-102 was also found signi�icantly superior at 

IARI (310.80 q/ha), Zone II and Hyderabad 

(310.80 q/ha), Zone VI. 

AVT-II Rabi red onion variety: Six red onions 

lines were tested. 

Entries L-883 (267.36 q/ha), L-849 (258.47 q/ha) 

and Jindal Riva (313.85 q/ha) were signi�icantly 

superior for marketable yield at Karnal (Zone II), 

Jindal Riva (347.84 q/ha, 407.65 q/ha and 389.60 

q/ha) respectively at Ludhiana (Zone II), 

Bangalore(Zone VI) and Dharwad (Zone IV), L-

883 (231.37 q/ha), L-849 (231.54 q/ha) and 

DOGR-KH-M-3 (225.70 q/ha) at Akola (Zone IV), 

L-883 (520.30 q/ha), L-849 (360.40 q/ha), DOGR-

KH-M-3 (403.20 q/ha) at Dharwad (Zone IV). 

AVT-II Rabi white onion variety: Three white 

onion lines were tested. 

DOGR-344 was signi�icantly superior for 

marketable yield (292.80 q/ha) at Dharwad in 

Zone VI, DOGR-361 at Karnal (250.20 q/ha) in 

Zone II and Hyderabad (291.76 q/ha) and 

Dharwad (301.30 q/ha) in Zone VI and L-

857(253.40 q/ha) at Bagalkot (Zone VI).

Short Day Rabi Onion Hybrid

AVT-I Rabi red onion hybrid: DOGR Hy-6 was 

signi�icantly superior for marketable yield 

(254.96 q/ha) at Kalyani in Zone III. 

AVT-II Rabi red onion hybrid: No hybrid was 

superior for yield. 

AVT-II Rabi white onion hybrid: Out of two 

hybrids, DOGR-WHY-1(312.10q/ha) and DOGR-

WHY-2 (319.20q/ha) were signi�icantly superior 

for marketable yield at Dharwad and DOGR-WHY-

2 (347.78q/ha) at Hyderabad in Zone VI.
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bKw àXr{áH$mb dmbr nN>oVr Iar\$ ß`mO {H$ñ_ 

AmBB© Q© >r nN>Vo r Iar\$ bmb ß`mO à{d{ï>¶m:§  AmBB© Q© >r nN>Vo r 
Iar\$ narjU _| bmb ß`mO H$s Xmo {H$ñ_m| H$mo OmM§ m J`m& OmZo  4 
H$o  AV§ JV©  _X§ gma¡  _| S>rAmOo rAma 1669 _| C„Io Zr` ê$n go 
H$ht CƒVa {dnUZ ̀ m½o ` CnO (445.39 q¹$./h.o ) XO© H$s JB&©  

AmB©B©Q>r nN>oVr Iar\$ g\o$X ß`mO à{d{ï>¶m§ : AmB©B©Q>r nN>oVr 
Iar\$ narjU _|, g\o$X ß`mO H$s Xmo {H$ñ_m| H$mo Om§Mm J`m& 
OmoZ 3 Ho$ VhV H$mZnwa (365.25 q¹$./ho.), OmoZ 5 Ho$ VhV 
Zm{gH$ (283.15 q¹./ho.) VWm amhþar (364.17 q¹$./ho.) _| 
S>ãë`y 355 _| C„oIZr` ê$n go H$ht CƒVa {dnUZ ̀ mo½` CnO 
hm{gb H$s JB©& 

AmB©B©Q>r nN>oVr Iar\$ bmb ß`mO {H$ñ_ : OmZo  2 H$o  AV§ JV©  
H$mQo >nVw br _| Ohm§ {dnUZ `m½o ` CnO H$o  _m_bo _| ^r_m e{º$ 
(275.23 q¹$./h.o ) ~ho Va nmB© JB© dht ^r_m amO (242.78 
q¹$./h.o ) _| ̂ r g_Vëw ` {dnUZ ̀ m½o ` CnO hm{gb H$s Om gH$s& 
OmZo  2 H$o  VhV b{w Y`mZm _| Ohm§ ^r_m e{º$ (172.92 
q¹$./h.o ) ~ho Va Wr dht ^r_m {H$aU _| ^r g_Vëw ` CnO 
(167.97 q¹$./h.o ) hm{gb H$s JB&©  OmZo  4 H$o  VhV O~bnaw  _| 
^r_m amO (130.68 q¹$./h.o ) ~ho Va Wr dht ̂ r_m gnw a _| ̂ r 
g_Vëw ` CnO (125.82 q¹$./h.o ) hm{gb H$s Om gH$s& OmZo  
4 H$o  AV§ JV© , am`naw  _| Ohm§ ^r_m e{º$ (233.33 q¹$./h.o ) 
~ho Va nmB© JB© dht ^r_m {H$aU (221.25 q¹$./h.o ) _| ^r 
g_Vëw ` CnO hm{gb H$s JB&©  OmZo  4 H$o  AV§ JV©  _X§ gma¡  _| Ohm§ 
^r_m S>mH$©  aS‹o > (372.87 q¹$./h.o ) ~ho Va nmB© JB© dht ^r_m 
e{º$ (349.70 q¹$./ho.) Am¡a ^r_m amO (346.05 
q¹$Q>b/h.o ) _| ̂ r g_Vëw ` CnO hm{gb H$s JB&©  OmZo  5 H$o  VhV 
OZy mJT‹ > _| Ohm§ ^r_m e{º$ (392.11 q¹$./h.o ) ~ho Va nmB© JB© 
dht ^r_m {H$aU (385.83 q¹$./h.o ), ^r_m gnw a (375.94 
q¹$./h.o ), ^r_m amO (359.72 q¹$./h.o ) Ama¡  ^r_m aS‹o > 
(341.83 q¹$./h.o ) AmH§ $S‹ >m| H$s Ñ{ï> go g_Vëw ` nmB© JB&ª  OmZo  
5 H$o  VhV Zm{gH$ _| ̂ r_m amO (341.94 q¹$./h.o ) _| CƒVa 
CnO hm{gb H$s JB© dht ^r_m aS‹o > (330.34 q¹$./h.o ) VWm 
^r_m e{º$ (317.94 q¹$./h.o ) _| AmH§ $S‹ >m| H$s Ñ{ï> go g_Vëw ` 
CnO hm{gb H$s JB&©  OmZo  5 H$o  AV§ JV©  amOJêw $ZJa _| Ohm§ ̂ r_m 
amO (316.92 q¹$./h.o ) _| C„Io Zr` ê$n go H$ht CƒVa CnO 
hm{gb H$s JB© dht ^r_m aS‹o > (310.69 q¹$./h.o ), ^r_m e{º$ 
(306.05 q¹$./h.o ), ^r_m {H$aU (294.21 q¹$./h.o ) Ama¡  
^r_m S>mH$©  aS‹o > (291.28 q¹$./h.o ) _| gmp§ »`H$s` ê$n go 
g_Vëw ` CnO hm{gb H$s JB&©  OmZo  6 H$o  VhV ~mJbH$mQo > _| Ohm§ 
^r_m e{º$ (281.80 q¹$./h.o ) ~ho Va nmB© JB© dht ̂ r_m {H$aU 
(271.60 q¹./h.o ) Ama¡  ^r_m gnw a (265.80 q¹$./h.o ) 
gmp§ »`H$s` ê$n go g_Vëw ` nmB© JB&ª  

Short Day Late Kharif Onion Variety

IET Late Kharif red onion entries : In IET late 

kharif trial, two red onions were tested. DOGR-

1669 (445.39 q/ha) was signi�icantly superior for 

marketable yield in Mandsaur in Zone IV. 

IET Late Kharif white onion entries : In IET late 

kharif trial, two white onions were tested. 

W-355 was signi�icantly superior for marketable 

yield at Kanpur (365.25 q/ha), Zone III, Nashik 

(283.15 q/ha) and Rahuri (364.17 q/ha), Zone V. 

IET Late Kharif red onion variety: Bhima Shakti 

(275.23 q/ha) was signi�icantly superior for 

marketable yield, whereas, Bhima Raj was at par 

with 242.78 q/ha at Kothputli (Zone II). 

Bhima Shakti (172.92 q/ha) was signi�icantly 

superior, whereas, Bhima Kiran was at par with 

167.97 q/ha at Ludhiana (Zone II). Bhima Raj 

(130.68 q/ha) was signi�icantly superior and 

Bhima Super was at par with 125.82 q/ha in 

Jabalpur (Zone IV). Bhima Shakti (233.33 q/ha) 

was signi�icantly superior, whereas, Bhima Kiran 

was at par with 221.25 q/ha at Raipur (Zone IV). 

Bhima Dark Red (372.87 q/ha) was signi�icantly 

superior and Bhima Shakti (349.70 q/ha) and 

Bhima Raj (346.05 q/ha) were at par in Mandsaur 

(Zone IV). Bhima Shakti (392.11 q/ha) was 

signi�icantly superior and Bhima Kiran (385.83 

q/ha), Bhima Super (375.94 q/ha), Bhima Raj 

(359.72 q/ha) and Bhima Red (341.83 q/ha) were 

statically at par in Junagadh (Zone V). Bhima Raj 

(341.94 q/ha) was signi�icantly superior, whereas, 

Bhima Red (330.34 q/ha) and Bhima Shakti 

(317.94 q/ha) were at par in Nashik (Zone V).  

Bhima Raj (316.92 q/ha) was signi�icantly 

superior and Bhima Red (310.69 q/ha), Bhima 

Shakti (306.05 q/ha), Bhima Kiran (294.21 q/ha) 

and Bhima Dark Red (291.28 q/ha) were at par at 

Rajgurunagar (Zone V). Bhima Shakti (281.80 

q/ha) was signi�icantly superior, whereas, Bhima 

Kiran (271.60 q/ha) and Bhima Super (265.80 

q/ha) were at par in Bagalkot (Zone VI).

Annual Report 2019 



144

AmB©B©Q>r nN>oVr Iar\$ g\o$X ß`mO {H$ñ_ : {dnUZ ̀ mo½` CnO 
Ho$ g§~§Y _| OmoZ 2 Ho$ VhV H$moQ>nwVbr _| ̂ r_m ew^«m (187.34 
q¹$./ho.) ~ohVa Wr dht ̂ r_m g\o$X (181.91 q¹$./ho.) Am¡a 
^r_m œoVm (175.22 q¹$./ho.) _| g_Vwë` {dnUZ ̀ mo½` CnO 
hm{gb H$s JB©& OmoZ 2 Ho$ VhV bw{Y`mZm _| ̂ r_m ew^«m (70.14 
q¹./ho.) ~ohVa nmB© JB© O~{H$ ̂ r_m œoVm (57.92 q¹$./ho.) _| 
Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` CnO hm{gb H$s JB©& OmoZ 4 Ho$ 
VhV am`nwa _| ̂ r_m g\o$X (160.03 q¹$./ho.) ~ohVa Wr Am¡a 
^r_m œoVm (141.67 q¹$./ho.) _| ̂ r g_Vwë` CnO hm{gb H$s 
JB©& OmoZ 5 Ho$ VhV OyZmJ‹T> _| ̂ r_m œoVm (376.39 q¹$./ho.) 
~ohVa nmB© JB© O~{H$ ^r_m g\o$X (347.28 q¹$./ho.) _| ^r 
Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` CnO hm{gb H$s JB©& OmoZ 5 Ho$ 
A§VJ©V, amOJwê$ZJa _| Ohm§ ^r_m œoVm (308.57 q¹$./ho.) 
~ohVa nmB© JB© dht ^r_m ew^«m (280.14 q¹$./ho.) _| ^r 
g_Vwë` CnO hm{gb H$s JB©& OmoZ 6 Ho$ A§VJ©V, Ymadm‹S> _| 
^r_m g\o$X (196.60 q¹$./ho.) H$ht ~ohVa nmB© JB© dht ̂ r_m 
ew^«m (183.50 q¹$./ho.) ̂ r Am§H$‹S>m| Ho$ {hgm~ go g_Vwë` nmB© 
JB©& OmoZ 6 Ho$ VhV ~mJbH$moQ> _| Ohm§ ̂ r_m g\o$X (292.40 
q¹$./ho.) ~ohVa nmB© JB© dht ̂ r_m ew^«m (291.40 q¹$./ho.) ̂ r 
Am§H$‹S>m| H$s Ñ{ï> go g_Vwë` nmB© JB©&  

EdrQ>r-1 nN>oVr Iar\$ bmb ß`mO {H$ñ_ : bmb ß`mO H$s Hw$b 
N>: à{d{ï>`m| H$mo Om§Mm J`m& OmoZ 2 Ho$ A§VJ©V bw{Y`mZm _| 
S>rAmoOrAma 1606 (273.88 q¹./ho.) Am¡a nrAmaAmo 7 
(264.78 q¹$./ho.) _| C„oIZr` ê$n go H$ht CƒVa {dnUZ 
`mo½` CnO hm{gb H$s JB©& S>rAmoOrAma 1606 _| OmoZ 4 Ho$ 
VhV _§Xgm¡a (434.79 q¹$./ho.) _|, OmoZ 5 Ho$ VhV 
amOJwê$ZJa (375.82 q¹$./ho.) _| Am¡a OmoZ 6 Ho$ VhV 
~|Jbwê$ (385.12 q¹$./ho.) _| C„oIZr` ê$n go H$ht CƒVa 
{dnUZ ̀ mo½` CnO hm{gb H$s JB©&

EdrQ>r-1 nN>oVr Iar\$ g\o$X ß`mO {H$ñ_ : {dnUZ `mo½` 
CnO Ho$ g§~§Y _| S>ãë`y 344 OmoZ 2 Ho$ VhV H$moQ>nwVbr 
(207.22 q¹$./ho.) Am¡a bw{Y`mZm (215.13 q¹$./ho.) _| 
Am¡a OmoZ 6 Ho$ VhV H$mo`å~Qy>a (199.50 q¹$./ho.) _| 
C„oIZr` ê$n go H$ht ~ohVa nmB© JB©&  

bKw àXr{áH$mb dmbo nN>oVr Iar\$ ß`mO g§H$a 

AmB©B©Q>r nN>oVr Iar\$ bmb ß`mO g§H$a : AmB©B©Q>r nN>oVr 
Iar\$ narjU _|, H$moB© ̂ r g§H$a {H$ñ_ ~ohVa Zht nmB© JB©& 

XrK© àXr{áH$mb dmbr a~r ß`mO {H$ñ_ 

AmB©B©Q>r a~r bmb ß`mO {H$ñ_ : bmb ß`mO H$s Hw$b Mma 
{H$ñ_m| H$s Om§M H$s JB© {OZ_| go grAmB©Q>rEM -Amo-2 
(442.93 q¹$./ho.) H$mo grAmB©Q>rEM, lrZJa _| {dnUZ ̀ mo½` 

IET Late Kharif white onion variety: Bhima 

Shubhra (187.34 q/ha) was signi�icantly superior 

for marketable yield, whereas, Bhima Safed 

(181.91 q/ha) and Bhima Shweta (175.22 q/ha) 

were at par at Kothputli (Zone II). Bhima Shubhra 

(70.14 q/ha) was superior whereas, Bhima 

Shweta (57.92 q/ha) statistically at par at 

Ludhiana (Zone II). Bhima Safed (160.03 q/ha) 

was superior and Bhima Shweta (141.67 q/ha) 

was at par at Raipur (Zone IV). Bhima Shweta 

(376.39 q/ha) was superior and Bhima Safed 

(347.28 q/ha) was at par at Junagadh (Zone V). 

Bhima Shweta (308.57 q/ha) was superior, 

whereas, Bhima Shubhra (280.14 q/ha) was at 

par at Rajgurunagar (Zone V). Bhima Safed 

(196.60 q/ha) was superior and Bhima Shubhra 

(183.50 q/ha) at par at Dharwad (Zone VI). Bhima 

Safed (292.40 q/ha) was superior and Bhima 

Shubhra (291.40 q/ha) at par in Bagalkot (Zone 

VI).

AVT-I Late Kharif red onion variety: Six red 

onions entries were tested. 

DOGR-1606 (273.88 q/ha) and PRO-7 (264.78 

q/ha) were signi�icantly superior for marketable 

yield at Ludhiana in (Zone II), DOGR-1606 (434.79 

q/ha) at Mandsaur (Zone IV), DOGR-1606 (375.82 

q/ha) at Rajgurunagar (Zone V) and DOGR-1606 

(385.12 q/ha) at Bengaluru(Zone VI).

AVT-I Late Kharif white onion variety: W-344 

was signi�icantly superior for marketable yield at 

Kothputli (207.22 q/ha) and Ludhiana (215.13 

q/ha) in Zone II and Coimbatore (199.50 q/ha) in 

Zone VI. 

Short Day Late Kharif Onion Hybrid

IET Late Kharif red onion hybrid: In IET late 

kharif trial, no hybrid was found superior. 

Long Day Rabi Onion Variety

IET Rabi red onion variety: Out of four red 

onions were tested, CITH-O-2 (442.93 q/ha) was 

signi�icantly superior for marketable yield at 
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CnO Ho$ {bE C„oIZr` ê$n go H$ht ~ohVa nm`m J`m dht {Ìnwam 
_| S>rAmoOrAma 1626 (358.40 q¹$./ho.) ~ohVa nmB© JB©& 

AmB©B©Q>r a~r g\o$X ß`mO {H$ñ_ : H$moB© ^r à{d{ï> ~ohVa Zht 
nmB© JB©&

EdrQ>r-1 a~r bmb ß`mO {H$ñ_ : bmb ß`mO H$s Hw$b nm§M 
{H$ñ_m| H$s Om§M H$s JB© {OZ_| Aë_mo‹S>m _| nrdmB©Amo 102 _| 
CƒVa {dnUZ `mo½` CnO (301.58 q¹$./ho.) VWm {Ìnwam _| 
AmaOrnr 3 (355.30 q¹$./ho.), AmaOrnr 4 (348.60 
q¹$./ho.) Am¡a nrAmaAmo 7 (345.40 q¹$./ho.) _| CƒVa 
{dnUZ ̀ mo½` CnO hm{gb H$s JB©& 

EdrQ>r-2 a~r bmb ß`mO {H$ñ_ : bmb ß`mO H$s Hw$b N>: 
{H$ñ_m| H$s Om§M H$s JB©& qOXb ardm _| {Ìnwam _| C„oIZr` ê$n 
go H$ht ~ohVa {dnUZ ̀ mo½` CnO (382.50 q¹$./ho.) hm{gb 
H$s JB©& 

EdrQ>r-2 a~r g\o$X ß`mO {H$ñ_ : CnO Ho$ _m_bo _| H$moB© ̂ r 
à{d{ï> ~ohVa Zht nmB© JB©&  

XrK© àXr{áH$mb dmbo a~r ß`mO g§H$a 

AmB©B©Q>r a~r bmb ß`mO g§H$a : Aë_mo‹S>m, CÎmamIÊ‹S> _| à{d{ï> 
nrAmoEM 1 (300.72 q¹$./ho.) C„oIZr` ê$n go H$ht ~ohVa 
nmB© JB©& 

EdrQ>r-1 a~r bmb ß`mO g§H$a : H$moB© ^r g§H$a ~ohVa Zht 
nm`m J`m& 

EdrQ>r-2 a~r bmb ß`mO g§H$a : {Ìnwam _| S>rAmoOrAma - 
hmB{~«S> - 6 _| C„oIZr` ê$n go H$ht CƒVa {dnUZ `mo½` 
CnO (365.50 q¹$./ho.) XO© H$s JB©&

EdrQ>r-2 a~r g\o$X ß`mO g§H$a : g\o$X ß`mO H$s Xmo à{d{ï>`m| 

_| go {Ìnwam _| S>rAmoOrAma - ìhmBQ> - 1 (E_Eg 100  x ̂ r_m 
ew^«m) _| C„oIZr` ê$n go H$ht CƒVa {dnUZ `mo½` CnO 
(378.50 q¹$./ho.) XO© H$s JB©& 

~hþJwUH$ ß`mO {H$ñ_r` _yë`m§H$Z 

EdrQ>r-2 Iar\$ : Hw$b AmR> ñWmZm| na gmV à{d{ï>`m| H$m 
_yë`m§H$Z {H$`m J`m {OZ_| OyZmJ‹T>, amhþar Am¡a ~|Jbwê$ _| à{d{ï> 
E_nr 18-26 _| 200 q¹$./ho. go ̂ r A{YH$ H$s {dnUZ ̀ mo½` 
CnO hm{gb H$s JB© dht à{d{ï> E_nr 18-21, E_nr 18-
23, E_nr 18-27 VWm E_nr 18-32 _| amhþar Am¡a ~|Jbwê$ 
_| 200 q¹$./ho. go A{YH$ H$s {dnUZ `mo½` CnO hm{gb H$s 
JB©& {dnUZ ̀ mo½` CnO Ho$ _m_bo _| amOJwê$ZJa _| à{d{ï> E_nr 
18-27 (187.62 q¹./ho.), ~|Jbwê$ _| à{d{ï> E_nr 18-23 
(253.68 q¹$./ho.) VWm H$mo`å~Qy>a _| à{d{ï> 18-32 (161 

CITH, Shrinagar and DOGR-1626 (358.40 q/ha) 

was superior at Tripura. 

IET Rabi white onion variety: None of the entry 

was found superior. 

AVT-I Rabi red variety: Out of �ive entries, PYO-

102 (301.58 q/ha) was signi�icantly superior for 

marketable yield at Almora and RGP-3 (355.30 

q/ha), RGP-4 (348.60 q/ha), PRO-7 (345.40 q/ha) 

at Tripura.

AVT-II Rabi red onion variety: Six red onions 

were tested. Jindal Riva (382.50 q/ha) was 

signi�icantly superior for marketable yield at 

Tripura.

AVT-II Rabi white onion variety: None of the 

entry was superior for yield at these locations.

Long Day Rabi Onion Hybrid

IET Rabi red onion hybrid: The entry POH-1 

(300.72 q/ha) was signi�icantly superior at 

Almora.

AVT-I Rabi red onion hybrid: No hybrid was 

superior. 

AVT-II Rabi red onion hybrid: DOGR-Hy-6 

(365.50 q/ha) was signi�icantly superior for 

marketable yield at Tripura.

AVT-II Rabi white onion hybrid: Out of two white 

onions entries, DOGR-WHY-1 (MS100 x B. 

Shubhra) was signi�icantly superior (378.50q/ha) 

for marketable yield at Tripura.

Multiplier Onion Varietal Evaluation 

AVT-II Kharif: Among the seven entries evaluated 

at eight locations, more than 200 q/ha marketable 

yield was recorded in entry MP18-26 at Junagadh, 

Rahuri and Bengaluru, whereas, MP18-21, MP18-

23, MP18-27 and MP18-32 at Rahuri and 

Bengaluru. Entry MP18-27 (187.62 q/ha) at 

Rajgurunagar, MP18-23 (253.68 q/ha) at 

Bengaluru and MP18-32 (161.00 q/ha) at 

Coimbatore were superior for marketable yield. 
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q¹$./ho.) ~ohVa nmB© JB©& hmbm§{H$, OyZmJ‹T>, amhþar, 
amOJwê$ZJa, ~mJbH$moQ> Am¡a H$mo`å~Qy>a _| à{d{ï> E_nr 18-
23; Zm{gH$, amhþar, ~mJbH$moQ> Am¡a H$mo`å~Qy>a _| à{d{ï> E_nr 
18-27 VWm Zm{gH$, amhþar, amOJwê$ZJa Am¡a ~mJbH$moQ> _| 
à{d{ï> E_nr 18-32 _| ̂ r gd©loð> VwbZr` {H$ñ_ Ho$ g_Vwë` 
{dnUZ ̀ mo½` CnO hm{gb H$s JB©&  

EdrQ>r-2 a~r : AmR> ñWmZm| na gmV à{d{ï>`m| H$m _ëy `mH§ $Z 
{H$`m J`m {OZ_| à{d{ï> `Wm E_nr 18-21, E_nr 18-23 
VWm E_nr 18-26 _| 200 q¹$./h.o  go A{YH$ H$s {dnUZ ̀ m½o ` 
CnO hm{gb H$s JB&©  amhaþ r, amOJêw $ZJa Ama¡  H$mò å~Q>y a _| 
{dnUZ ̀ m½o ` CnO H$o  g~§ Y§  _| gdl© ðo > Vbw Zr` {H$ñ_ H$o  _Hw $m~bo 
_| à{d{ï> E_nr 18-32 ~ho Va nmB© JB© O~{H$ amhaþ r Ama¡  ~J| bêw $ 
_| à{d{ï> E_nr 18-27 Ama¡  YmadmS‹ > _| à{d{ï> E_nr 18-21 
(221.33 q¹$./h.o ) Ama¡  E_nr 18-26 (341.39 q¹$./h.o ) 
_| CƒVa {dnUZ ̀ m½o ` CnO hm{gb H$s JB&©  

bhgwZ {H$ñ_r` _yë`m§H$Z 

a~r _| N>: ñWmZm| na Iar\$ Ho$ Xm¡amZ EdrQ>r-2 (7 à{d{ï>`m§) 
Ho$ EH$ {H$ñ_r` narjU, bKw àXr{áH$mb pñW{V _| EdrQ>r-1 
(7 à{d{ï>`m§) Am¡a EdrQ>r-2 (8 à{d{ï>`m§) Ho$ {bE Xmo {H$ñ_r` 
narjU VWm XrK© àXr{áH$mb pñW{V _| Xmo (EdrQ>r-1 _| 8 
à{d{ï>`m§ Ed§ EdrQ>r-2 _| 9 à{d{ï>`m§) {H$ñ_r` narjU {H$E 
JE& Iar\$ Ho$ Xm¡amZ gmV à{d{ï>`m| H$m _yë`m§H$Z {H$`m J`m 
{OZ_| EdrQ>r-2 _| à{d{ï> OrEZ 18-52 (Or 304) _| 
A{YH$V_ Am¡gV {dnUZ `mo½` CnO (97.80 q¹$./ho.) XO© 
H$s JB©& nm§M ñWmZm| (Aë_mo‹S>m, lrZJa, {g{¸$_, nmb_nwa VWm 
_wºo$œa) _| _yë`m§H$Z H$s JBª AmR> à{d{ï>`m| _|, Xmo ñWmZm| 
(lrZJa Am¡a nmb_nwa) _| à{d{ï> OrEZ 17-21 (Or 408 
Enr, VwbZr`) _| A{YH$V_ CnO XO© H$s JB© O~{H$ Xmo ñWmZm| 
(_wºo$œa Am¡a Aë_mo‹S>m) _| à{d{ï> OrEZ 17-25 (drEbOr 2 
VwbZr`) _| Am¡a {g{¸$_ _| à{d{ï> OrEZ 17-12 (VwbZr` 
{H$ñ_ ^r_m nn©b) _| A{YH$V_ CnO XO© H$s JB©& XrK© 
àXr{áH$mb EdrQ>r-2 _| Zm¡ à{d{ï>`m| H$m _yë`m§H$Z {H$`m J`m 
{OZ_| go Mma ñWmZm| (Aë_mo‹S>m, _wºo$œa, nmb_nwa Am¡a lrZJa) 
_| à{d{ï> OrEZ 15-78 (grAmB©Q>rEM - Or - 10) _| 
A{YH$V_ CnO hm{gb H$s JB© O~{H$ {g{¸$_ _| à{d{ï> OrEZ 
15-83 (`yEME\$ Or 12-2) _| A{YH$V_ CnO hm{gb H$s 
JB©& Hw$b 17 ñWmZm| na EdrQ>r-1 bKw àXr{á H$mb _|, OmoZ 5 
Ed§ 6 _| Xmo ñWmZm| Am¡a OmoZ 1 _| EH$ ñWmZ na à{d{ï> OrEZ 
17-21 (^r_m nn©b) _| A{YH$V_ CnO hm{gb H$s JB©& 
EdrQ>r-2 _|, AmR> à{d{ï>`m| _| go H«$_e: OmoZ 2, 3, 4, 5 VWm 
6 _| EH$-EH$ ñWmZ na à{d{ï> OrEZ 15-72 (Or 189) _| 
A{YH$V_ Am¡gV {dnUZ ̀ mo½` CnO (q¹$Q>b/ho.) XO© H$s JB©& 

However, entry MP18-23 at Junagadh, Rahuri, 

Rajgurunagar, Bagalkot and Coimbatore, MP18-27 

at Nashik, Rahuri, Bagalkot and Coimbatore and 

MP18-32 at Nashik, Rahuri, Rajgurunagar and 

Bagalkot were also at par with the best check. 

AVT-II Rabi: Among the seven entries evaluated at 

eight locations, more than 200 q/ha marketable 

yield was recorded in entry MP18-21, MP18-23 

and MP18-26 at Rahuri, Bengaluru and Dharwad. 

Entry MP18-32 was found signi�icantly superior 

for marketable yield over best check at Rahuri, 

Rajgurunagar and Coimbatore, MP18-27 at Rahuri 

and Bengaluru, MP18-21 (221.33 q/ha) and 

MP18-26 (341.39 q/ha) at Dharwad. 

Garlic Varietal Evaluation

One varietal trial for AVT-II (7 entries) conducted 

during kharif at six locations in rabi and two 

varietal trials for AVT-I (7 entries) and AVT-II (8 

entries) at short day and two (AVT-I 8 and AVT-II 9 

entries) at long day condition. During kharif , out of 

seven evaluated entries, GN 18-52 (G-304) yielded 

the highest average marketable yield (97.80q/ha) 

in AVT-II. In Long day AVT-I, out of 8 entries 

evaluated at �ive locations (Almora, Srinagar, 

Sikkim, Palampur and, Mukteshwar), GN 17-21 (G-

408 A.P, Check) yielded highest at two (Srinagar 

and Palampur) locations while GN 17-25(VLG-

2Check) yielded highest at two locations 

(Mukteshwar and Almora) and GN 17-12 (Bhima 

Purple Check) yielded highest at Sikkim. In long 

day AVT-II, out of nine entries, GN 15-78 (CITH-G-

10) yielded high at four locations (Almora, 

Mukteshwar Palampur, and Srinagar), while GN 

15-83 (UHF G12-2) at Sikkim. In AVT-I short day 

out of seventeen locations, GN 17-12 (Bhima 

Purple) yielded highest at two locations in zone, V 

and VI, one location in zone I, respectively. In AVT-

II, GN 15-72 (G-189) yielded the highest average 

marketable yield (q/ha) among eight entries 

evaluated at one location in zone II, III, IV, V, and VI 

respectively.
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bhgwZ _| nwînZ CËàoaU Am¡a _m¡{bH$ ~rO CËnmXZ :

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJêw $ZJa; ^mH$¥ AZnw  - grAmBQ© >rEM, lrZJa; ^mH$¥ AZnw  - 
{ddHo $mZÝX ndV© r` H$¥ {f AZgw Y§ mZ gñ§ WmZ, Aë_mS‹o >m; VWm 
^mH$¥ AZnw  - ndy mÎ} ma ndV© r` jÌo  H$o  {bE ^mH$¥ AZnw  H$m 
AZgw Y§ mZ n[aga, {g{¸$_ _| nîw nZ CËnÞ H$aZo na à`mJo  àma§̂  
{H$E JE& CnMmam| _| em{_b Wm : nmY¡  amno U H$o  30 {XZm| ~mX Ama¡  
H$§ X {ZH$bZo go EH$ gámh nhbo 25, 50, 100 VWm  200 
nrnrE_ H$s gmÝÐVm na  GA3 H$m à`mJo  H$aZm; nmY¡  amno U H$o  
30 {XZm| ~mX Ama¡  H$§ X {ZH$bZo go EH$ gámh nhbo 25, 50, 
100 VWm  200 nrnrE_ H$s gmÝÐVm na  6-BP H$m à`mJo  
H$aZm; VWm H$§ Q>́mbo & b{o H$Z {d{^Þ g_bjUr JUw m| H$o  {bE 
OrZàê$nm| H$o  ~rM H$mBo © C„Io Zr` {^ÞVm XIo Zo H$mo Zht {_br& 
25, 50 VWm  100 nrnrE_ H$s gmÝÐVm na  GA3 H$m ~{hOmV©  
à`mJo  H$aZo na nmY¡  amno U H$o  bJ^J 45 go 55 {XZm| ~mX EgOr 
01 _| ñH$o n CËnÞ hEþ  O~{H$ nmY¡  amno U H$o  45 go 50 {XZm| ~mX 
grAmBQ© >rEM Or 3 Ama¡  EJr« \$mCÊS> nmdV© r Or 313 _| ~hþ XmOo r 
JR>Z XO© {H$`m J`m& bhgZw  H$s àM{bV {H$ñ_ ^r_m nnb©  _,|  
nmY¡  amno U H$o  60 go 65 {XZm| ~mX H$§ {XH$m JR>Z nm`m J`m& 
n[aUm_m| go nVm Mbm {H$ bhgZw  H$o  nZw OZ© Z ̂ mJm| H$o  {dH$mg na 
GA3 H$o  ~{hOmV©  {N>S‹ >H$md H$m AË`{YH$ à^md nS‹ >m&  

I. \$gb CËnmXZ 

ß`mO \$gb _| {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$ à`moJ 
H$m g_`-{ZYm©aU   

ß`mO H$s \$gb _| a~r Ho$ Xm¡amZ gmV ñWmZm| na Am`mo{OV {H$E 
JE narjUm| Ho$ n[aUm_m| _| `h XoIZo _| Am`m {H$ {S´>n qgMmB© 
àUmbr Ho$ _mÜ`_ go Cd©aH$ nmofH$ VËdm| (EZnrHo$Eg) H$m à`moJ 
H$aZo na g^r ñWmZm| _| Cd©aH$m| H$m {N>‹S>H$md H$aZo dmbr {d{Y 
Ho$ gmW ~m‹T> qgMmB© (Q>r 1 - H§$Q´>mob) Ho$ _wH$m~bo _| {dnUZ 
`mo½` Am¡a Hw$b CnO _| C„oIZr` ê$n go ~‹T>moVar XO© H$s JB©& 
~m‹T> qgMmB© àUmbr Am¡a {N>Vamd AWdm àgmaU H$aZo dmbr 
{d{Y Ho$ _wH$m~bo _| 6 {XZm| Ho$ AÝVamb na 100 à{VeV 
AmaS>rE\$ (110:40:60:30 {H$J«m. EZnrHo$Eg/hoŠQ>o`a) (Q>r 
2) H$m à`moJ H$aZo na {dnUZ `mo½` H§$Xr` CnO _| 17.0 go 
71.7 à{VeV VH$ H$s ~‹T>moVar nmB© JB©& H§$Q´>mob (Q>r 1) Ho$ 
_wH$m~bo _| 6 {XZm| Ho$ AÝVamb na 80 à{VeV AmaS>rE\$ (Q>r 
3) Am¡a 6 {XZm| Ho$ AÝVamb na 60 à{VeV AmaS>rE\$ (Q>r 4) 
H$m à`moJ H$aZo na {dnUZ ̀ mo½` H§$Xr` CnO _| H«$_e: 11.5 go 
54.9 à{VeV Am¡a 8.6 go 17.7 à{VeV VH$ H$s ~‹T>moVar XO© 
H$s JB©& 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$s g§»`m _| 
H$_r AmB©& g^r ñWmZm| na AÝ` CnMmam| Ho$ _wH$m~bo _| 6 {XZm| 

Flowering induction and true seed production 

in garlic: 

The experiment to induce �lowering were initiated 

at ICAR-DOGR, Rajgurunagar,  ICAR-CITH, 

Shrinagar, ICAR-VPKAS, Almora and ICAR-NEH, 

Sikkim. The treatments were GA3 application 25, 

50, 100 and 200 ppm; 30 days after planting (DAP) 

and one week before bulb initiation, 6-BAP 

application 25, 50, 100 and 200 ppm; 30 DAP and 

one week before bulb initiation and control.  But 

no signi�icant variation was recorded among the 

genotypes for different phenotypic traits. 

Exogenous application of 25, 50 and 100 ppm of 

GA  induced scape in SG 01 about 45-55 days after 3

planting, whereas, multiple tiller formation was 

recorded in CITH G3 and Agrifound Parvati G 313 

after 45-50 days of planting. In popular garlic 

variety Bhima purple, bulbils formation takes 

place 60-65 days after planting. The results 

indicated that exogenous spray of GA3 had a 

strong in�luence on the development of garlic 

reproductive parts. 

B. Crop Production

Fertilizer scheduling through drip irrigation 

system in onion

The results of the trial conducted at seven 

locations during rabi in onion showed that 

application of fertilizer nutrients (NPKS) through 

drip irrigation system increased marketable and 

total yield signi�icantly in comparison to �lood 

irrigation with broadcasting method of fertilizer 

application (T1-control) in all the locations. 

Application of 100% RDF (110:40:60:30 kg 

NPKS/ha) (T2) at 6 days interval increased 

marketable bulb yield by 17.0-71.7% compared 

�lood irrigation system and broadcasting method. 

Application of 80% RDF  (T3) at 6 days interval 

increased marketable bulb yield by 11.5-54.9% 

and 60% RDF  (T4) at 6 days interval by 8.6-17.7% 

compared to control (TI). Application of fertilizers 

through drip system reduced bolters and double 

bulbs compared to control. Application of 100% 

RDF (110:40:60:30 kg NPKS/ha) (T2) at 6 days 
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Ho$ AÝVamb na 100 à{VeV AmaS>rE\$ (110:40:60:30 
{H$J«m.EZnrHo$Eg/hoŠQ>o`a) (Q>r 2) H$m à`moJ H$aZo na CƒVa 
bm^ : bmJV AZwnmV àX{e©V hþAm& 

bhgwZ _| {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$ à`moJ H$aZo 
H$m g_`-{ZYm©aU  

bhgwZ H$s \$gb _| a~r _m¡g_ Ho$ Xm¡amZ N>: ñWmZm| na 
Am`mo{OV {H$E JE narjUm| Ho$ n[aUm_m| _| nVm Mbm {H$ ~m‹T> 
qgMmB© àUmbr (Q>r 1 H§$Q´>mob) Ho$ VhV {N>Vamd H$aHo$ 100 
à{VeV AmaS>rE\$ H$m à`moJ H$aZo H$s VwbZm _| {S´>n qgMmB© 
àUmbr Ho$ _mÜ`_ go Cd©aH$ nmofH$ VËdm| H$m à`moJ H$aZo na 
C„oIZr` ê$n go H$ht ~‹T>r hþB© {dnUZ `mo½` Ed§ Hw$b H§$Xr` 
CnO hm{gb H$s JB©& H§$Q´>mob (Q>r 1) Ho$ _wH$m~bo _| 6 {XZm| Ho$ 
AÝVamb na 100 à{VeV AmaS>rE\$ (100 : 50 : 50 : 30 
{H$J«m. EZnrHo$Eg/hoŠQ>o`a) + à{V hoŠQ>o`a 5 Q>Z H$ånmoñQ> H$m 
à`moJ H$aZo na {dnUZ ̀ mo½` CnO _| 9.4 go 43.2 à{VeV VH$ 
H$s ~‹T>moVar nmB© JB©& 6 {XZm| Ho$ AÝVamb na 100 à{VeV 
AmaS>rE\$ (100:50:50:30 {H$J«m. EZnrHo$Eg/ho.) + à{V 
hoŠQ>o`a 5 Q>Z H$ånmoñQ> H$m à`moJ H$aZo  Am¡a VXþnamÝV H«$_e: 
80 à{VeV Am¡a 60 à{VeV AmaS>rE\$ H$m à`moJ H$aZo na 
CƒVa bm^ bmJV AZwnmV XO© {H$`m J`m& 

ß`mO CËnmXZ na ß`mO ~rO {S´>b H$m Cn`moJ H$aHo$ grYr 
~wdmB© H$m à^md 

a~r _m¡g_ Ho$ Xm¡amZ AmR> ñWmZm| na ß`mO IoVr H$s grYr ~wdmB© 
{d{Y H$m Cn`moJ {H$`m J`m {Og_| Ymadm‹S>, Zm{gH$ Am¡a 
H$moQ>nwVbr _| H$s JB© nm¡Y amonU {d{Y Ho$ _wH$m~bo _| {dnUZ ̀ mo½` 
Am¡a Hw$b ß`mO CnO _| C„oIZr` ê$n go H$_r XoIZo H$mo {_br& 
nm¡Y amonU {d{Y Ho$ _wH$m~bo _| grYr ~wdmB© {d{Y Ho$ VhV CnO _| 
14.6 go 39.3 à{VeV H$s H$_r hþB©& bw{Y`mZm _| nm¡Y amonU 
{d{Y Ho$ _wH$m~bo _| grYr ~wdmB© {d{Y Ho$ A§VJ©V C„oIZr` ê$n 
go H$ht CƒVa {dnUZ ̀ mo½` Am¡a Hw$b H§$Xr` CnO XO© H$s JB©& 
nm¡Y amonU {d{Y H$s VwbZm _| grYr ~wdmB© H$aHo$ CnO _| 10.7 
go 17.3 à{VeV VH$ H$s ~‹T>moVar hþB©& ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| XmoZm| {d{Y`m| ̀ Wm 
grYr ~wdmB© Am¡a nm¡Y amonU Ho$ VhV H$moB© {deof {^ÞVm Zht nmB© 
JB©& 

ß`mO ~rO \$gb _| IanVdma à~§YZ AÜ``Z 

a~r _m¡g_ Ho$ Xm¡amZ gmV ñWmZm| na emH$Zmer narjU {H$E JE 
{OZ_| H§$Q´>mob Ho$ _wH$m~bo _| ß`mO H$s ~rO CnO _| C„oIZr` 
ê$n go ~‹T>moVar XoIZo H$mo {_br& H$moQ>nwVbr, H$aZmb, O~bnwa, 
OyZmJ‹T>, Ymadm‹S> Am¡a amOJwê$ZJa _| {H$E JE CnMmam| _|, amonmB© 
H$aZo go nhbo Am°Šgrâbyamo\o$Z 23.5 à{VeV B©gr H$m à`moJ 

interval showed higher bene�it cost ratio 

compared to remaining treatments in all the 

locations.

Fertilizer scheduling through drip irrigation 

system in garlic

The results from trials at six locations during rabi 

in garlic showed that application of fertilizer 

nutrients through drip irrigation system 

increased marketable and total bulb yield 

signi�icantly compared to application of 100% 

RDF through broadcasting under �lood irrigation 

system (T1-control). 

Application of 100% (100:50:50:30 kg NPKS/ha) 

at 6 days interval + 5 t compost /ha increased 

marketable yield by 9.4-43.2% compared to 

control (T1). Higher bene�it cost ratio was 

recorded in treatment received 100% RDF 

(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t 

compost /ha followed by 80 and 60% RDF.

Effect of direct sowing using onion seed drill on 

onion production

Direct sowing method of onion cultivation were 

conducted at eight locations during rabi, showed 

signi�icant reduction in marketable and total 

onion yield compared to transplanting method at 

Dharwad, Nashik and Kothputli. The reduction in 

yield with direct sowing method ranged from 14.6 

to 39.3% compared to transplanting method. The 

direct sowing method showed signi�icantly higher 

marketable and total bulb yield in comparison to 

transplanting method at Ludhiana. The yield 

increase by direct sowing method was 10.7-17.3% 

in comparison to transplanting method.  No 

signi�icant difference in direct sowing and 

transplanting was observed at ICAR-DOGR. 

Weed management studies in onion seed crop

Herbicide experiment was carried out at seven 

locations during rabi and treatments signi�icantly 

increased onion seed yield compared to weedy 

check. Among the treatments, oxy�lurofen 23.5% 

EC application before planting followed by two 
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H$aZo Am¡a VXþnamÝV nm¡Y amonU Ho$ 30 Ed§ 60 {XZm| ~mX Xmo ~ma 
hmW go {ZamB© JwS>mB© H$aZo na IanVdma VwbZr` (Q>r 4) H$s 
VwbZm _| A{YH$V_ ~rO CnO XO© H$s JB©& bw{Y`mZm _|, amonmB© 
H$aZo go nhbo Am°Šgrâbyamo\o$Z 23.5 à{VeV B©gr H$m à`moJ 
H$aZo  + nm¡Y amonU Ho$ 30, 60 Ed§ 90 {XZm| na {¹$Ombmo\$m°n 
B{Wb 5 à{VeV B©gr H$m VrZ ~ma {N>‹S>H$md H$aZo na AÝ` eof 
CnMmam| Ho$ _wH$m~bo _| A{YH$V_ ß`mO ~rO CnO hm{gb H$s 
JB©& amonmB© H$aZo go nhbo Am°Šgrâbyamo\o$Z 23.5 à{VeV B©gr 
H$m à`moJ H$aZo  + nm¡Y amonU Ho$ 30 Ed§ 60 {XZm| ~mX hmW go 
{ZamB© JwS>mB© H$aZo na 100 à{VeV IanVdma {Z`§ÌU 
à^mderbVm XoIZo H$mo {_br& H$aZmb H$mo N>mo‹S>H$a AÝ` g^r 
ñWmZm| na emH$Zmer AZwà`moJ Ho$ CnamÝV nÎmr {gam ObZ 
XoIZo H$mo {_br&

ß`mO ~rO \$gb na qOH$ Ed§ ~moamoZ à`moJ H$m à^md 

Hw$b gmV ñWmZm| na Am`mo{OV {H$E JE narjUm| Ho$ n[aUm_m| _| 
`h XoIZo H$mo {_bm {H$ nm¡Y amonU Ho$ 30, 45 Ed§ 60 {XZm| ~mX 
0.5 à{VeV H$s Xa na gyú_ nmofH$ VËd {_lU H$m D$na go 
{N>‹S>H$md H$aZo na eof gyú_ nmofH$ VËd CnMmam| Ho$ _wH$m~bo _| 
ß`mO ~rO H$s CnO _| C„oIZr` ~‹T>moVar hþB©&

H$í_ra _| XrK© àXr{áH$mb dmbo ß`mO Am¡a bhgwZ H$s IoVr Ho$ 

{bE AZwHy$bV_ Cd©aH$ ì`dñWm H$m {ZYm©aU 

ß`mO H$s {H$ñ_ ~«mCZ ñno{Ze Am¡a ̀ obmo ½bmo~ na ̂ mH¥$AZwn - 
grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| à`moJ {H$`m J`m& ß`mO 
H$s XmoZm| {H$ñ_m| `Wm ~«mCZ ñno{Ze Am¡a `obmo ½bmo~ _| Cd©aH$ 
CnMmam| go {dnUZ `mo½` CnO Zht ~‹T>r& hmbm§{H$, Cd©aH$ 
CnMmam| go ^ÊS>maU {deofVmAm| na C„oIZr` ê$n go à^md 
n‹S>m& g~go H$_ ̂ ÊS>maU j{V H$mo Q>r 4 (Jmo~a H$s ImX : 15, 
ZmBQ´>moOZ : 176, \$m°ñ\$moag : 64 Ed§ nmoQ>o{e`_ : 96) CnMma 
Ho$ VhV nm`m J`m& bhgwZ {H$ñ_m| ̀ Wm grAmB©Q>rEM - Or - 1 
Am¡a grAmB©Q>rEM - Or - 3 _|, Cd©aH$m| H$s {^Þ {^Þ _mÌm H$m 
à`moJ H$aZo na ^r {dnUZ `mo½` CnO Ho$ g§~§Y _| H$moB© 
C„oIZr` {^ÞVm XoIZo H$mo Zht {_br& Mma _mh Ho$ ~mX Hw$b 
^ÊS>maU j{V Ho$ g§~§Y _| CnMmam| Ho$ ~rM C„oIZr` {^ÞVm Wr& 
g~go H$_ ̂ ÊS>maU j{V (9.49 à{VeV) H$mo Q>r 2 (Jmo~a H$s 
ImX : 15, ZmBQ´>moOZ : 132, \$m°ñ\$moag : 48 VWm nmoQ>o{e`_ : 
72) CnMma _| nm`m J`m& CnO Am¡a ̂ ÊS>maU S>mQ>m go àX{e©V 
hþAm {H$ eof CnMmam| H$s VwbZm _| 120 : 60 : 60 {H$J«m. 
ZmBQ´>moOZ - \$m°ñ\$moag - nmoQ>o{e`_ Am¡a 15 Q>Z Jmo~a H$s 
ImX H$m EH$gmW Cn`moJ H$aZm H$ht ~ohVa Wm&

hand weeding at 30 and 60 days after planting 

recorded the highest seed yield compared to 

weedy check (T4) at Kothputli, Karnal, Jabalpur, 

Junagadh, Dharwad and Rajgurunagar. At 

Ludhiana, oxy�lurofen 23.5% EC application 

before planting +  three sprays of Quizalofop Ethyl 

5% EC application at 30, 60 and 90 days after 

planting recorded the highest onion seed yield 

compared to remaining treatments. Oxy�lurofen 

23.5% EC application before planting followed by 

two hand weeding at 30 and 60 DAP showed 100% 

weed control ef�iciency. All the locations except 

Karnal, leaf tip burning was observed after 

herbicide application.

Effect of zinc and boron on onion seed crop

Results from the experiment conducted at seven 

locations showed that foliar application of 

micronutrient mixture @ 0.5 % @ 30, 45 and 60 

days after planting increased onion seed yield 

s i g n i � i c a n t l y  c o m p a r e d  t o  r e m a i n i n g 

micronutrient treatments. 

Determination of optimum fertilizer regime 

for long day onion and garlic cultivation in 

Kashmir

Experiment was conducted at ICAR-CITH, 

Srinagar on onion variety Brown Spanish and 

Yellow Glob. Fertilizer treatments did not increase 

marketable yield in both Brown Spanish and 

Yellow Globe varieties. However, fertilizer 

treatments signi�icantly affected storage traits. 

The lowest total storage loss was observed in T4 

(FYM: 15, N: 176, P: 64, K: 96) treatment in onion. 

In garlic varieties CITH-G-1 and CITH-G-3, there 

were no signi�icant differences for marketable 

yield with different fertilizer doses. Signi�icant 

differences were observed between treatments 

for total storage losses after 4 months. The lowest 

total storage losses were observed in T2 (FYM: 15, 

N: 132, P: 48, K: 72)(9.49%). Yield and storage 

data showed that integrated use of 120:60:60 kg 

NPK and 15 t FYM was found better compared to 

remaining treatments.
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J. \$gb gwajm    

ß`mO Ed§ bhgwZ _| amoJ à~§YZ

ß`mO Ed§ bhgwZ Ho$ à_wI amoJm| H$m gd} Am¡a {ZJamZr : Xoe _| 
Hw$b ~mah ñWmZm| na ß`mO Ed§ bhgwZ H$m gd} Am¡a {ZJamZr 
H$m`© {H$`m J`m& A{YH$m§e Ho$ÝÐm| na Xmo amoJ Zm_V: 
ñQ>o_\$mB{b`_ A§J_mar Am¡a ~¢JZr Yã~m  à_wIVm _| nmE JE& 
{d{^Þ Ho$ÝÐm| na XO© {H$E JE AWdm nmE JE AÝ` H$dH$s` amoJm| 
_| em{_b h¢ : S¡>pån§J Am°\$, EÝW«oŠZm°O , AmYmar` g‹S>Z, J«rdm 
g‹S>Z, g\o$X g‹S>Z, ~mo{Q´>{Q>g nÎmr Yã~m VWm g\o$X {gam O~{H$ 
dm`ab amoJm| _| Amo{Z`Z ̀ obmo S²dm\©$ dm`ag (OYDV), AmB[ae 
`obmo ñnm°Q> dm`ag (IYSV) VWm Jm{b©H$ _moOoH$ H$mo Hw$N> Ho$ÝÐm| 
na nm`m J`m& BgHo$ gmW hr O¡{dH$ H$mo_b g‹S>Z H$mo ^r Hw$N> 
Ho$ÝÐm| na nm`m J`m& 

~rO ß`mO \$gb _| AmB[ae `obmo ñnm°Q> dm`ag (IYSV) 
Ho$ _hm_mar{dkmZ na {W«ßg Q>¡~oH$s  {d{dYVm H$m à^md  

AmB[ae `obmo ñnm°Q> dm`ag (IYSV) bjUm| Ho$ àH$mon Am¡a 
gKZVm H$mo ~rO \$gb na nm§M ñWmZm| _| XO© {H$`m J`m Am¡a 
^mH¥$AZwn - grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| BgH$m 
Am¡gV àH$mon Ed§ gKZVm H«$_e: 29.25 à{VeV Ed§ 13.42 
à{VeV nmB© JB©& a~r _m¡g_ Ho$ Xm¡amZ AmaAmaEg, H$aZmb _| 
nm¡Y amonU Ho$ 120 {XZm| ~mX 60 à{VeV àH$mon Am¡a 1.8 
à{VeV J§^raVm Ho$ gmW AmB[ae `obmo ñnm°Q> dm`ag (IYSV) 
àH$Q> hþAm O~{H$ g~go H$_ {W«ßg g§»`m (à{V nm¡Ym 3.4 
{Zå\$) H$mo nm¡Y amonU Ho$ 60 {XZm| na nm`m J`m& OyZmJ‹T> H¥${f 
{dœ{dÚmb`, OyZmJ‹T> _| ~rO ß`mO \$gb H$s ì`mdgm{`H$ 
{H$ñ_ JwOamV OyZmJ‹T> bmb ß`mO _| nm¡Y amonU Ho$ 30 {XZm| ~mX 
{W«ßg H$m A{YH$V_ g§H«$_U (à{V nm¡Ym 56.28 {W«ßg) XoIZo 
H$mo {_bm& nyar \$gb Ad{Y Ho$ Xm¡amZ AmB[ae `obmo ñnm°Q> 
dm`ag  (IYSV) H$m àH$mon Zht nm`m J`m& ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| H§$Xr` \$gb 
_| nm¡Y amonU Ho$ 120 {XZm| na 80 à{VeV amoJ àH$mon Am¡a 54 
à{VeV amoJ J§^raVm Ho$ gmW A{YH$V_ AmB[ae `obmo ñnm°Q> 
dm`ag (IYSV) àH$mon XoIZo H$mo {_bm& ~rO ß`mO \$gb H$s 
ì`mdgm{`H$ {H$ñ_ ^r_m e{º$ _| nm¡Y amonU Ho$ 60 {XZm| 
CnamÝV {W«ßg H$m A{YH$V_ g§H«$_U (à{V nm¡Ym 125 {W«ßg) 
nm`m J`m& nwZ: à{V nm¡Ym {W«ßg g§»`m _| H$_r Am¡a amoJ J§^raVm 
Ho$ gmW gmW amoJ àH$mon _| d¥{Õ XoIZo H$mo {_br& O¡gm {H$ BZH$s 
d¥{Õ Ho$ {bE Obdm`w Cn`wº$ Zht Wr Bg{bE \$gb H$s AZwdVu 
AdñWm _| {W«ßg H$s g§»`m _| H$_r XoIZo H$mo {_br& {W«ßg Ho$ 
H$maU hmoZo dmbo ZwH$gmZ _| ~rO \$gb H$s AZwdVu AdñWmAm| 
Ho$ Xm¡amZ amoJ J§^raVm Ho$ gmW gmW amoJ àH$mon _| d¥{Õerb n¡Q>Z© 

C. Crop Protection

Disease management in onion and garlic

Survey and monitoring of major diseases of 

onion and garlic: Survey and monitoring of onion 

and garlic was carried out at twelve locations in 

the country. Two diseases namely Stemphylium 

blight and purple blotch found to be major 

diseases at most of the centres. The other fungal 

diseases recorded at various centres includes, 

damping off, anthracnose, basal rot, neck rot, 

white rot, botrytis leaf spot and white tip whereas 

viral diseases such as Onion Yellow Dwarf Virus 

(OYDV) and Irish Yellow Spot Virus (IYSV), Garlic 

Mosaic were recorded at some centres. Bacterial 

soft rots were also noticed at few centres.              

I m p a c t  o f  T h r i p s  t a b a c i  d ive r s i t y  o n 

epidemiology of IYSV (Iris yellow spot virus) in 

seed onion crop 

The incidence and intensity of IYSV symptoms 

were recorded at �ive locations on seed crop and 

average incidence and intensity were found 29.25 

% and 13.42 %, respectively at CITH-Srinagar. At 

RRS, Karnal during rabi revealed that IYSV 

appeared at 120 DAP with 60% incidence and 

1.8% severity while lowest thrips population (3.4 

nymphs/plant) were noted at 60 days after 

transplanting. At JAU, Junagadh maximum 

infestation of thrips (56.28 thrips/ plant) was 

observed at 30 days after planning in the seed 

onion crop cv. Gujarat Junagadh Red Onion. The 

incidence of IYSV disease was not observed during 

entire crop period. Maximum IYSV disease 

incidence of 80% and severity of 54% was 

observed at 120 days after planting (DAP) of the 

bulb crop at ICAR-DOGR, Rajgurunagar. The 

maximum infestation of thrips (125 thrips/ plant) 

was observed 60 days after planting in the seed 

onion crop cv. Bhima Shakti. Further, there was a 

decrease in number of thrips/plant and increase 

in disease severity as well as disease incidence. 

Reduction in the number of thrips was observed 

during the later stages of crop as the climate was 

not suitable for their growth. The damaged caused 

by thrips showed an increasing pattern of the 

disease severity as well as disease incidence 
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XoIZo H$mo {_bm& V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a _| 
grAmo (AmoEZ) 5 _| nm¡Y amonU Ho$ 90 {XZm| ~mX à{V nm¡Ym {W«ßg 
H$s Am¡gV g§»`m 29.3 Am¡a nm¡Y amonU Ho$ 90 {XZm| ~mX {W«ßg 
àH$mon A{YH$ (30.7 à{VeV) Wm& 

ß`mO H$s amoJ O{Q>bVm Ho$ {bE ZE AUw Am¡a BgHo$ 
g§`moOZ H$m _yë`m§H$Z 

CnMma {ddaU :  Q>r 1 : g`mÝQ´>m{Z{bàmob 10.26 OD  0.9  
{_{b./{b.; Q>r2: H¡${~«`mo Q>m °n (_oVra_ 55% + 
nm`amŠbmoñQ´>mo{~Z  5 % WG) 2 J«m_/{b; Q>r 3 : H¡${~«`mo Q>m°n 
(2 J«m_/{b.)  + g`mÝQ´>m{Z{bàmob (0.9 {_{b./{b.) - Q>¢H$ 
{_lU; Q>r4 : E{_ñQ>a Q>m °n (1.25 {_{b./{b.) 
EOm°ŠgrñQ´>mo{~Z + S>mB\o$ÝH$moZmOmob; Q>r5 : E{_ñQ>a Q>m°n 
(1.25 {_{b./{b.) + g`mÝQ´>m{Z{bàmob (0.9 {_{b./{b.) 
- Q>¢H$ {_lU;  Q>r 6 : {\$àmo{Zb 5 à{VeV  SC 1 {_{b./{b. 
(H§$Q´>mob); Q>r 7 : àmo{nH$moZmOmob  25% EC (H§$Q´>mob); Q>r 8 : 
H§$Q´>mob (Ob {N>‹S>H$md)& narjU H$mo Xoe^a _| Hw$b Xg ñWmZm| 
na Am`mo{OV {H$`m J`m& 

^mH¥$AZwn-grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| 
ñQ>o_\$mB{b`_  A§J_mar H$s amoH$Wm_ H$aZo Ho$ {bE ß`mO Ho$ 
H$sQ> ZmerOrd Am¡a amoJ O{Q>bVm Ho$ _yë`m§H$Z hoVw VrZ ZE 
AUwAm| Am¡a BZH|$ g§`moOZm| H$m _yë`m§H$Z {H$`m J`m {OZ_| go 
CnMma Q>r 5 (2.67) Am¡a Q>r 2 (3.33) g_Vwë` nmE JE Am¡a 
gdm©{YH$ à^mdr Wo O~{H$ BgHo$ CnamÝV Q>r 3 (8.00) H$m 
ñWmZ ahm& ~¢JZr Yã~m amoJ Ho$ _m_bo _|, CnMma Q>r 4 (2.00) 
Am¡a Q>r 2 (4.00) gd©loð> Ed§ g_Vwë` nmE JE& bw{Y`mZm _| 
nN>oVr Iar\$ Ho$ Xm¡amZ, Am¡gV {W«ßg g§»`m C„oIZr` ê$n go 
ñQ>o_\$mB{b`_ A§J_mar Ho$ 10.67 à{VeV amoJ gyMH$m§H$ Ho$ 
gmW g~go H$_ (à{V nm¡Ym 1.6 {W«ßg) Q>r 1 CnMma _| Ed§ 
VXþnamÝV Q>r 3 (2.13) _| nmB© JB©& CnMma Q>r 5 _| H$sQ>ZmeH$ 
Am¡a H$dH$ZmeH$ Ho$ g§`moOZ H$m à`moJ H$aZo na ñQ>o_\$mB{b`_ 
A§J_mar H$m 10.67 à{VeV amoJ gyMH$m§H$ àX{e©V hþAm& 
H$sQ>ZmeH$m| H$m {N>‹S>H$md H$aZo Ho$ H$maU CnMma à^md à_m{UV 
Wm Am¡a H§$Q´>mob (10.33) H$s VwbZm _| Bg_| à{V nm¡Ym 1.6 go 
9.2 {W«ßg H$s Am¡gV g§»`m nmB© JB©& {H$ñ_ n§Om~ Zamo`m _| a~r 
_m¡g_ Ho$ Xm¡amZ à{V nm¡Ym {W«ßg H$s Am¡gV g§»`m Q>r 1 CnMma 
_| C„oIZr` ê$n go H$_Va (à{V nm¡Ym 10.35 {W«ßg) nmB© JB©& 
H§$Q´>mob ßbm°Q>m| Ohm§ à{V nm¡Ym Am¡gV {W«ßg g§»`m 30.4 Wr, Ho$ 
_wH$m~bo _| CnMma Q>r 3 Am¡a Q>r 5 _| H$sQ>ZmeH$ Am¡a 
H$dH$ZmeH$ Ho$ g§`moOZ H$m à`moJ H$aZo na H«$_e: 8.0 VWm 
8.67 Ho$ ñQ>o_\$mB{b`_ A§J_mar amoJ gyMH$m§H$ Ho$ gmW à{V 
nm¡Ym H«$_e: 11.9 Ed§ 12.62 {W«ßg g§»`m XO© H$s JB©& 
MÝÐeoIa AmOmX H¥${f Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, H$mZnwa _|, 

during the later stages of the seed crop. Thrips 

incidence was high in 90 DAP (30.7 %) and 

average number of thrips/ plant was 29.3 in 90 

DAP in CO (On) 5 at TNAU, Coimbatore.

Evaluation of new molecule and its com-

bination for disease complex of onion 

Treatment details: T1- Cyantraniliprole 10.26 

OD @ 0.9 ml/lit, T2- Cabrio Top (Metiram 55% + 

Pyraclostrobin 5 % WG) @ 2 g/lit, T3- CabrioTop 

(2g/lit) + Cyantraniliprole (0.9 ml/lit)-Tank mix, 

T4- Amistar Top (1.25 ml/Lt) Azoxystrobin + 

Difenconazole, T5- Amistar Top (1.25 ml/Lt) + 

Cyantraniliprole (0.9 ml/lit) - Tank mix, T6- 

Fipronil  5% SC @1 ml/lit  (Control),  T7- 

Propiconazol 25% EC , (Control), T8- Control 

(Water Spray). The trial was conducted at ten 

locations in the country. 

At ICAR-CITH, Srinagar, among three new 

molecules and their combinations evaluated for 

insect pests and disease complex of onion, for 

controlling Stemphylium blight, treatments 

T (2.67) and T (3.33) were found at par and most 5 2

effective followed by T  (8.00). In case of purple 3

blotch, T  (2.00) and T  (4.00) were best and at par. 4 2

During Late kharif at Ludhiana the mean thrips 

populat ion was s igni� icantly  lower (1 .6 

thrips/plant) in T  followed by T  (2.13) with 1 3

10.67% disease index of Stemphylium blight. 

Combination of insecticide and fungicide 

application in T  resulted in 10.67% disease index 5

of Stemphylium blight. Treatment effect due to 

spray of pesticides was evident and the mean 

thrips population was in range of 1.6-9.2 thrips 

per plant in comparison control (10.33). The mean 

thrips population/ plant during rabi in cultivar 

Punjab Naroya was signi�icantly lower (10.35 

thrips/plant) in T . Combination of insecticides 1

and fungicides in T  and T  recorded 11.9 and 3 5

12.62 thrips/ plant and 8.0 and 8.67 Stemphylium 

disease index, respectively against control plots 

where the average thrips population/ plant were 

30.4. At CSAUT, Kanpur minimum PDI value of 

Purple blotch 4.12 and Stemphylium blight 5.02 
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Iar\$ Ho$ Xm¡amZ CnMma Q>r 3 Ed§ Q>r 5 _| H«$_e: ~¢JZr Yã~m 
(4.12) VWm ñQ>o_\$mB{b`_ A§J_mar (5.02) H$m Ý`yZV_ 
nrS>rAmB© _mZ nm`m J`m& EÝW«oŠZm°O amoJ Ho$ bjU XoIZo H$mo Zht 
{_bo& a~r Ho$ Xm¡amZ, CnMma Q>r 3 Ed§ Q>r 5 _| ~¢JZr Yã~m 
(6.99) Am¡a ñQ>o_\$mB{b`_ A§J_mar (9.89) Ho$ {bE Ý`yZV_ 
nrS>rAmB© _mZ Am¡a CnamÝV CnMma Q>r 4 _| ~¢JZr Yã~m Ho$ {bE 
Ed§ CnMma Q>r 3 _| ñQ>o_\$mB{b`_ A§J_mar (10.02) _| 
nrS>rAmB© _mZ XoIZo H$mo {_bm& `hm§ EÝW«oŠZm°O amoJ Ho$ bjU 
XoIZo H$mo Zht {_bo& Odmhabmb Zohê$ H¥${f {dœ{dÚmb`, 
O~bnwa _| CnMma Q>r 3 Ho$ VhV nm¡Y amonU Ho$ 60 Ed§ 90 {XZm| 
~mX ~¢JZr Yã~m amoJ H$m Ý`yZV_ àH$mon (H«$_e: 4.87 Ed§ 
6.19) XO© {H$`m J`m& CnMma Q>r 7 Ho$ VhV, nm¡Y amonU Ho$ 
30, 60 Am¡a 90 {XZm| Ho$ ~mX ñQ>o_\$mB{b`_ A§J_mar H$m 
Ý`yZV_ àH$mon (H«$_e: 8.98, 8.14 Ed§ 6.85) XO© {H$`m 
J`m& OyZmJ‹T> H¥${f {dœ{dÚmb` _| Iar\$ Ho$ Xm¡amZ, ̂ r_m gwna 
_| nm¡Y amonU Ho$ 30, 50 Ed§ 70 {XZm| ~mX CnMma Q>r 3 Ho$ VhV 
g~go H$_ ~¢JZr Yã~m amoJ J§^raVm (6.90 à{VeV) XO© H$s JB© 
Omo {H$ Am§H$‹S>m| H$s Ñ{ï> go CnMma Q>r 2 Ho$ g_Vwë` nmB© JB©& 
H§$Q´>mob (Q>r 8) _| g~go A{YH$ ~¢JZr Yã~m amoJ J§^raVm 
(22.33 à{VeV) XO© H$s JB©& nm¡Y amonU Ho$ 30, 50 Ed§ 70 
{XZm| CnamÝV CnMma Q>r 3 _| g~go H$_ ñQ>o_\$mB{b`_ A§J_mar 
amoJ J§^raVm (16.93 à{VeV) XO© H$s JB© Omo {H$ CnMma Q>r 2 
Am¡a Q>r 7 Ho$ g_Vwë` Wr& H§$Q´>mob (Q>r 8) _| g~go A{YH$ 
ñQ>o_\$mB{b`_ A§J_mar amoJ J§^raVm (41.94 à{VeV) XO© H$s 
JB©& \$gb Ad{Y Ho$ Xm¡amZ EÝW«oŠZm°O amoJ XoIZo H$mo Zht {_bm& 
a~r _m¡g_ Ho$ Xm¡amZ, nm¡Y amonU Ho$ 30, 50 Ed§ 70 {XZm| 
CnamÝV CnMma Q>r 3 _| Ý`yZV_ Am¡gV ~¢JZr Yã~m amoJ J§^raVm 
(5.60 %) XO© H$s JB© Omo {H$ nm¡Y amonU Ho$ 30, 50 Am¡a 70 
{XZm| ~mX CnMma Q>r 2 Ho$ g_Vwë` Wr VWm nm¡Y amonU Ho$ 30, 
60 VWm 90 {XZm| ~mX Am¡gV ~¢JZr Yã~m J§^raVm (8.25 %) 
XO© H$s JB©& H§$Q´>mob CnMma (Q>r 8) _| g~go A{YH$ Am¡gV 
~¢JZr Yã~m J§^raVm (33.33%) XO© H$s JB©& nm¡Y amonU Ho$ 
30, 50 Am¡a 70 {XZm| CnamÝV CnMma Q>r 3 _| g~go H$_ 
Am¡gV ñQ>o_\$mB{b`_ A§J_mar J§^raVm (15.04 %) XO© H$s 
JB© Omo {H$ CnMma Q>r 2 Am¡a Q>r 7 _| XO© H$s JB© Am¡gV 
ñQ>o_\$mB{b`_ A§J_mar J§^raVm (H«$_e: 17.24 à{VeV Ed§ 
18.04 %) Ho$ g_Vwë` Wr& g~go A{YH$ Am¡gV 
ñQ>o_\$mB{b`_ A§J_mar amoJ J§^raVm H$mo H§$Q´>mob _| XO© {H$`m 
J`m& \$gb Ad{Y Ho$ Xm¡amZ EÝW«oŠZm°O  amoJ Zht nm`m J`m& 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| Iar\$ _m¡g_ Ho$ Xm¡amZ nm¡Y amonU Ho$ 30, 45, 
60 Ed§ 75 {XZm| CnamÝV CnMma Q>r 5 _| ~¢JZr Yã~m (20.67 
à{VeV), ñQ>o_\$mB{b`_ A§J_mar (22 %) Am¡a EÝW«oŠZm°O  

were found in T and T , respectively during kharif. 3 5

The symptom of anthracnose disease was not 

found at this location. During rabi, also the 

minimum PDI value for Purple blotch (6.99) and 

Stemphylium blight (9.89) were found in T and T3 5, 

respectively followed by T  in Purple blotch and 4

10.02 in T  in Stemphylium blight. The symptom of 3

anthracnose disease was not found at this 

location. The minimum incidence of disease 

purple blotch was observed at 60 and 90 Days 

after transplanting (4.87 & 6.19 respectively) in T  3

at JNKVV, Jabalpur. The minimum incidence of 

Stemphyllium blight was observed at 30, 60 and 90 

days after transplanting (8.98, 8.14 and 6.85, 

respectively) in T  At JAU, Junagadh, during kharif, 7.

the lowest purple blotch severity (6.90%) was 

recorded in treatment T  at 30, 50 and 70 days 3

after transplanting) in onion variety Bhima Super, 

which was statistically at par with treatment T . 2

The highest purple blotch severity 22.33% was 

recorded in control treatment (T ). The lowest 8

Stemphylium blight severity (16.93%) was 

recorded in treatment T  at 30, 50 and 70 days 3

after transplanting), which was statistically at par 

with treatment T  and T The highest Stemphylium 2 7. 

blight severity 41.94% was recorded in control 

(T ). The anthracnose disease was not observed 8

during crop period. During rabi, the lowest mean 

for purple blotch severity (5.60%) recorded in 

treatment T  at 30, 50 and 70 days after 3

transplanting which was statistically at par with 

treatment T  at 30, 50 and 70 days after 2

transplanting and mean purple blotch severity 

(8.25%) recorded at 30, 60 and 90 days after 

transplanting. The highest mean purple blotch 

severity 33.33% was recorded in control 

treatment (T ).  The lowest mean Stemphylium 8

blight severity (15.04%) recorded in treatment T  3

at 30, 50 and 70 days after transplanting was 

statistically at par with treatment T  and T  and 2 7

recorded 17.24% and 18.04% mean Stemphylium 

blight severity.  The highest mean Stemphylium 

blight severity 38.86% was recorded in control 

treatment (T ).  Anthracnose disease was not 8

observed during crop period. At ICAR-DOGR, 
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(23.33 à{VeV) Ho$ {bE nm¡Y amonU Ho$ 75 {XZm| ~mX g~go 
H$_ nrS>rAmB© _mZ XO© {H$`o JE& `o Am§H$‹S>o g^r amoJm| Ho$ {bE 
`Wm ~¢JZr Yã~m (nrS>rAmB© 24 %), ñQ>o_\$mB{b`_ A§J_mar 
(25.33 %) VWm EÝW«oŠZm°O  (25.33 à{VeV) Ho$ {bE 
CnMma Q>r 3 _| XO© {H$E JE Am§H$‹S>m| Ho$ g_Vwë` Wo& H§$Q´>mob 
CnMma (Q>r 8) _| ~¢JZr Yã~m nrS>rAmB© (40 %), 
ñQ>o_\$mB{b`_ A§J_mar (46.67 à{VeV) VWm EÝW«oŠZm°O  
(47.33 %) Ho$ {bE A{YH$V_ Am¡gV nrS>rAmB© XO© {H$`m 
J`m& a~r _m¡g_ Ho$ Xm¡amZ, nm¡Y amonU Ho$ 30, 45, 60 VWm 
75 {XZm| CnamÝV CnMma Q>r 5 _| ~¢JZr Yã~m (11.33 %) Ho$ 
{bE nm¡Y amonU Ho$ 75 {XZm| na g~go H$_ Am¡gV nrS>rAmB© _mZ 
XO© {H$`m J`m Omo {H$ CnMma Q>r 4 (nrS>rAmB© 12) Am¡a CnMma 
Q>r 3 (nrS>rAmB© 25.33) Ho$ g_Vwë` Wm& H§$Q´>mob CnMma (Q>r 
8) _| ~¢JZr Yã~m (19.33) Ho$ {bE A{YH$V_ Am¡gV 
nrS>rAmB© _mZ XO© {H$`m J`m& ñQ>o_\$mB{b`_  A§J_mar Ho$ {bE, 
CnMma Q>r 5 _| nm¡Y amonU Ho$ 75 {XZm| ~mX Ý`yZV_ Am¡gV 
nrS>rAmB© (12.67 %) nm`m J`m Omo {H$ Am§H$‹S>m| H$s Ñ{ï> go 
CnMma Q>r 3 (nrS>rAmB© _mZ 13.33) Ho$ g_Vwë` Wm& H§$Q´>mob 
CnMma (Q>r8) _| ñQ>o_\$mB{b`_ A§J_mar (22.67) Ho$ {bE 
A{YH$V_ Am¡gV nrS>rAmB© _mZ XO© {H$`m J`m& V{_b ZmSw> 
H¥${f {dœ{dÚmb`, H$mo`å~Qy>a _| Iar\$ _m¡g_ Ho$ Xm¡amZ 
~hþJwUH$ ß`mO Ho$ {d{^Þ CnMmam| Ho$ ~rM, CnMma Q>r 3 _| nm¡Y 
amonU Ho$ 30, 60 Am¡a 90 {XZm| ~mX Ý`yZV_ ~¢JZr Yã~m àH$mon 
(H«$_e: 9.2, 11.3 Ed§ 13.6 nrS>rAmB© _mZ) Am¡a 
ñQ>o_\$mB{b`_ A§J_mar amoJ àH$mon (H«$_e: 2.5, 3.2 Ed§ 3.4 
nrS>rAmB© _mZ) XO© {H$`m J`m & a~r CnMma Ho$ Xm¡amZ, CnMma 
Q>r 3 _| nm¡Y amonU Ho$ 30, 60 VWm 90 {XZm| Ho$ CnamÝV g~go 
H$_ ~¢JZr Yã~m àH$mon (H«$_e: 8.4, 10.6 Ed§ 12.8 nrS>rAmB© 
_mZ) Am¡a ñQ>o_\$mB{b`_ A§J_mar àH$mon (H«$_e: 2.3, 3.1 
Ed§ 3.3 nrS>rAmB© _mZ) XO© {H$`m J`m&

ß`mO Ed§ bhgwZ _| ZmerOrd à~§YZ 

ß`mO Ed§ bhgwZ _| H$sQ> ZmerOrdm| H$m gd} Ed§ {ZJamZr

^maV Ho$ Hw$b AmR> ñWmZm| na ß`mO Ed§ bhgwZ Ho$ H$sQ> 
ZmerOrdm| H$m gd} {H$`m J`m& g^r ñWmZm| na ß`mO {W«ßg, 
{W«ßg Q>¡~oH$s H$s gyMZm à_wI ZmerOrd Ho$ ê$n _| àmá hþB©& 
lrZJa, bw{Y`mZm Am¡a amOJwê$ZJa Ho$ÝÐm| _| H$Q>dm°_© 
(ñnmoS>moßQ>oam àOm{V) àH$mon Am¡a OyZmJ‹T>, H$mZnwa Am¡a O~bnwa 
_| Hw$Q>H$s àH$mon H$s gyMZm {_br& amOJwê$ZJa Ho$ÝÐ na ß`mO _| 
J«rZ byna, H«$mBgmoS>rpŠgg àOm{V H$mo XO© {H$`m J`m& bw{Y`mZm 
Ho$ÝÐ na ß`mO _¡Jm°Q> j{V H$mo XoIm J`m&

àmH¥${VH$ eÌwAm| _|, H$m°ŠgrZo{bS²g g~go à~b àmH¥${VH$ eÌw 

Rajgurunagar, during kharif, the lowest mean PDI 

a t  7 5  DAT  fo r  P u r p l e  B l o tc h  ( 2 0 . 6 7 % ) , 

Stemphylium blight (22%) and Anthracnose 

(23.33) were recorded in treatment T  at 30, 45,60 5

and 75 days after transplanting, which was 

statistically at par with treatment T for all the 3  

diseases  viz . ,  purple  blotch  (PDI  24%), 

Stemphylium blight (25.33%) and anthracnose 

(25.33).  The highest mean PDI for purple blotch 

PDI (40%), Stemphylium blight (46.67%) and 

anthracnose (47.33%) was recorded in control 

treatment (T ). During rabi season, the lowest 8

mean PDI at 75 DAT for purple blotch (11.33%), 

was recorded in treatment T  at 30, 45,60 and 75 5

days after transplanting), which was statistically 

at par with treatment T (PDI 12) and T (PDI 4  3 

25.33.  The highest mean PDI for purple blotch 

(19.33) was recorded in control treatment (T ). 8

For Stemphylium blight, the lowest mean PDI at 75 

DAT was 12.67% recorded in treatment T  which 5

was statistically at par with treatment T (PDI 3 

13.33.  The highest mean PDI for Stemphylium 

blight (22.67) was recorded in control treatment 

(T ).  Among the treatments during kharif at TNAU, 8

Tamil Nadu in multiplier onion, T recorded the 3 

least purple blotch incidence 9.2, 11.3 and 13.6 

PDI and Stemphylium blight 2.5, 3.2 and 3.4 PDI at 

30, 60 and 90 DAT, and during rabi treatment T3 

recorded the least purple blotch incidence 8.4, 

10.6 and 12.8, PDI and Stemphylium blight 2.3, 3.1 

and 3.3 PDI at 30, 60 and 90 DAT, respectively. 

Pest Management in Onion and Garlic

Survey and monitoring of insect pests of onion 

and garlic

The survey of onion and garlic insect pests was 

conducted at eight locations of India. Onion thrips 

Thrips tabaci was the major pest reported at all 

locations. The incidence of cutworms (Spodoptera 

sp) in Srinagar, Ludhiana and Rajgurunagar 

centres and incidence of mites were reported in 

Junagadh, Kanpur and Jabalpur. Occurrence of 

green looper, Chrysodeixis sp in onion was 

recorded at Rajgurunagar. The onion maggot 

damage was noticed at Ludhiana. Among natural 
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Wm Omo {H$ Hw$N> ñWmZm| na nm`m J`m& amOJwê$ZJa, nwUo _| 
bhgwZ H$s \$gb na Q>m°aQ´>r{gS²g _moW Ama{Mßg _¡H$bmo{ng 
H$m àH$mon nm`m J`m&

ß`mO Ho$ H$sQ> ZmerOrdm| Ho$ {bE ZE AUwAm| Am¡a BgHo$ 

g§`moOZ H$m _yë`m§H$Z 

ß`mO Ho$ à_wI H$sQ> ZmerOrdm| `Wm {W«ßg, {W«ßg Q>¡~oH$s, 
H$Q>dm°_©, ñnmoS>moßQ>oam àOm{V Am¡a J«rZ byna, H«$mBgmoS>rpŠgg 
EŠ`yQ>m Ho$ {bE ZmeH$OrdZmer AUwAm| g`mZQ´>mÝbràmob 
10.26 AmoS>r VWm H¡${~«`mo Q>m°n (_oVra_ 55 à{VeV ßbg 
nm`amŠbmoñQ´>mo{~Z 5 à{VeV) Eo{_ñQ>a Q>m°n AHo$bo VWm 
{\$àmo{Zb Am¡a àmo{nH$moZmOmob Ho$ gmW BZHo$ g§`moOZm| H$m 
_yë`m§H$Z {H$`m J`m& Zm¡ _w»` Ho$ÝÐm| na narjU Am`mo{OV {H$E 
JE& CnMma Ho$ VhV AHo$bo g`mÝQ´>m{Z{bàmob VWm 
H$dH$Zm{e`m| Ho$ gmW g§`moOZ _| ß`mO {W«ßg, bo{nS>moßQ>oam°Z  
ZmerOrdm| (H$Q>dm°_© VWm J«rZ byna) Ho$ {dê$Õ C„oIZr` 
à^mderbVm àX{e©V hþB©& AZoH$ ñWmZm| na H§$Q´>mob Ho$ _wH$m~bo 
_| ~ohVa à^mderbVm nmB© JB© Am¡a {\$àmo{Zb g{hV H§$Q´>mob Ho$ 
g_Vwë` nmB© JB©&   

enemies, coccinellids was recorded at few 

locations. The occurrence of tortricids moth 

Archips machlopis is recorded on garlic at 

Rajgurunagar, Pune.

Evaluation of new molecule and its combi-

nation for insect pests of onion

Pesticide molecules Cyantranliprole 10.26 OD and 

CabrioTop (Metiram 55% plus Pyraclostrobin 

5%) AmistarTop alone and their combinations 

were along with Fipronil and Propiconazole were 

evaluated for major onion insect pests including 

thrips, Thrips tabaci, cutworm, Spodoptera sp and 

green looper, Chrysodeixis acuta. The trials were 

conducted at nine main centres. Treatment, 

Cyantraniliprole alone and in combinations with 

fungicides showed a signi�icant ef�icacy against 

onion thrips, lepidopteran pests (cutworm and 

green looper). The ef�icacy was superior to control 

in many of locations and at par with the controls 

including Fipronil.
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Ob ^amd g{hîUwVm Ho$ {bE {MpÝhV à{VHy$b ß`mO 
OrZàê$nm| H$m IoV _yë`m§H$Z

Iar\$ 2019 Ho$ Xm¡amZ Hw$b ~mah ß`mO OrZàê$nm| (S>ãë`y 
355, S>ãë`y 448, S>ãë`y 085, S>ãë`y 361, S>ãë`y 344, 
S>ãë`y 208, AmaOrnr 5, Ho$EM-E_-2, àm{á 1630, àm{á 
1639, àm{á 1666 VWm àm{á 1622) _| Ob^amd X~md Ho$ 
à^md H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& 
BZ à{VHy$b OrZàê$nm| H$m M`Z {nN>bo df© Ho$ Xm¡amZ Ob^amd 
X~md _| BZH$s à{V{H«$`m àXe©Z Ho$ AmYma na {H$`m J`m& 10 x 
15 go_r. H$m \$mgbm ~Zm`o aIVo hþE 6 dJ© _rQ>a H$s gnmQ> 
AWdm g_Vb Š`mar _| nm¡X H$s amonmB© H$s JB©& à`moJmË_H$ 
Ad{Y Ho$ Xm¡amZ àmH¥${VH$ ê$n go àmá H$s JB© dfm© Ho$ ~mdOyX 
nm¡Y amonU Ho$ 30 {XZm| ~mX IoV _| nmZr ̂ aH$a AWdm pñà§Šba 
qgMmB© Ho$ _mÜ`_ go bJmVma Xg {XZm| Ho$ {bE nm¡X _| Ob^amd 
CnMma H$mo Amamo{nV {H$`m J`m& gånyU© \$gb ~‹T>dma Ad{Y Ho$ 
Xm¡amZ àmá H$s JB© gH$b dfm© bJ^J 389 {__r. Wr {Og_| go 
120 {__r. dfm© X~md Ad{Y Ho$ Xm¡amZ hþB© Wr& AÜ``Z {H$E JE 
OrZàê$nm| _|, àm{á 1630, àm{á 1666 VWm S>ãë`y 355 Ûmam 
~m‹T> dmbr pñW{V Ho$ VhV AÝ` OrZàê$nm| Ho$ _wH$m~bo _| ~ohVa 
àXe©Z {H$`m J`m& BZ OrZàê$nm| Ho$ ~ohVa àXe©Z H$m 
bjUdU©Z CZHo$ eara{H«$`m {dkmZ JwUm| Ho$ AmYma na {H$`m 
J`m {OZ_| em{_b Wo : AÝ` OrZàê$nm| H$s VwbZm _| CƒVa 
CÎmaOr{dVm à{VeV (90 à{VeV go A{YH$), AÀN>m nm¡Ym 
O_md, CƒVa Šbmoamo{\$b _mÌm, ~ohVa d¥VmH$ma _oå~«oZ pñWaVm 
O¡gm {H$ CƒVa E_EgAmB© (65 go 75 à{VeV) Ûmam 
n[ab{jV hmoVm h¡, VWm ~ohVa O‹S> dmñVwH$bm & BZ OrZàê$nm| 
go _yë`m§H$Z {H$E JE O¡d amgm`{ZH$ n¡am_rQ>am| H$s X~md Ho$ 
Xm¡amZ Am¡a dgybr MaU Ho$ CnamÝV CƒVa à{V-Am°ŠgrH$maH$ 
E§OmB_ J{V{d{Y Ho$ gmW BZH$s g{hîUw {deofVmAm| H$m nVm 
Mbm&

g{hîUw OrZàê$nm| _| H§$X JwUdÎmm {deofVm ̀ Wm nmBê${dH$ Aåb 
VwbZmË_H$ ê$n go H$ht A{YH$ nm`m J`m& O~{H$ àm{á 1622, 
S>ãë`y 344 Am¡a S>ãë`y 085 _| K{Q>`m AWdm Iam~ nm¡Ym 
CÎmaOr{dVm, AmH¥${V{dkmZ Ed§ eara{H«$`m {dkmZ JwU nmE JE 
Am¡a Bgr{bE BÝh| g§doXZerb ß`mO OrZàê$nm| Ho$ Vm¡a na 
dJuH¥$V {H$`m J`m& g§doXZerb OrZàê$nm| H$s VwbZm _| AÝ` 

Field evaluation of identi�ied contrasting 

onion genotypes for waterlogging tolerance

A �ield experiment was conducted to evaluate the 

effect of waterlogging stress in 12 onion genotypes 

(W 355, W 448, W 085, W 361, W 344, W 208, RGP 

5, KH-M-2, Acc. 1630, Acc. 1639, Acc. 1666, Acc. 

1622) during kharif 2019. These contrasting 

genotypes were selected on the basis of their 

previous year's performance in response to 

waterlogging stress. Seedlings were transplanted 

on �lat bed of 6sqm by maintaining a spacing of 

10x15cm. Waterlogging treatment was imposed 

on seedlings 30 days after transplanting for 

continuous 10 days by �looding and through 

sprinkler irrigation irrespective of the natural 

rainfall received during the experimental period. 

The overall rainfall received during the entire crop 

growth period was about 389mm out of which 

120mm rainfall coincide during the stress period. 

Out of the studied genotypes, Acc 1630, Acc. 1666 

and W 355 performed superiorly over the other 

genotypes under �lood condition. The superior 

p e r f o r m a n c e  o f  t h e s e  g e n o t y p e s  w e r e 

characterised on the basis of their physiological 

traits viz. higher survival percentage (>90%), good 

plant stand, higher chlorophyll content, better 

cellular membrane stability as re�lected by higher 

MSI (65-75%), better root architecture as 

compared to the other genotypes. The biochemical 

parameters evaluated from these genotypes 

further con�ined its tolerance characteristic with 

higher antioxidant enzyme activity and phenols 

during stress and after recovery phase. 

The characteristic bulb quality trait i.e. pyruvic acid 

was found to be comparatively higher in tolerant 

genotypes. Whereas, Acc.1622, W 344 and W 085 

recorded with poor plant survival, morphological 

and physiological traits and hence categorized as 

susceptible onion genotypes. Other genotypes (KH-

M-2, RGP 5, W 448, W 361, W 208 and Acc. 1639) 

amï´>r` Obdm`w AZwHy$b H¥${f nhb 
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OrZàê$nm| (Ho$EM - E_ - 2, AmaOrnr 5, S>ãë`y 448, S>ãë`y   
361, S>ãë`y 208 VWm àm{á 1639) Ûmam AmH¥${V{dkmZ Am¡a 
O¡d amgm`{ZH$ JwUm| Ho$ g§~§Y _| ~ohVa àXe©Z {H$`m J`m Am¡a 
Bgr{bE BÝh| B§Q>a_r{S>EQ> OrZàê$n Ho$ Vm¡a na XO© {H$`m J`m& 
nwZ: CnO g§~§Yr JwUm| ̀ Wm H§$Xm| H$s g§»`m, AmH$ma Am¡a ̂ ma Ho$ 
AmYma na OrZàê$nm| H$m _yë`m§H$Z {H$`m J`m& g{hîUw 
OrZàê$nm| àm{á 1630, àm{á 1666 VWm S>ãë`y 355 _| 
Ob^amd dmbr n[apñW{V Ho$ VhV AÀN>o AmH$ma (~r J«oS> dmbo 
H§$X) Am¡a ̂ ma dmbo H§$X CËnÞ hmoVo h¢ {OZ_| H§$Q´>mob Ho$ _wH$m~bo 
_| H§$X ^ma _| 30 à{VeV ~Xbmd go H$_ nm`m OmVm h¡& 
g§doXZerb OrZàê$n H§$X CËnÞ H$aZo _| Ag\$b aho O~{H$ 
B§Q>a_r{S>EQ> àXe©Z dmbo OrZàê$nm| _| N>moQ>o AmH$ma (gr J«oS> 
dmbo H§$X) dmbo H§$X CËnÞ hmoVo h¢&  

Hw$b {_bmH$a, à{VHy$b OrZàê$nm| H$m _yë`m§H$Z H$aZo na `h 
{gÕ hþAm {H$ àm{á 1630, S>ãë`y  355 VWm àm{á 1666 _| 
Ob^amd g{hîUwVm dmbo bjU Wo {OZH$m {H$ EH$ Ob^amd 
g{hîUw {H$ñ_ Ho$ Vm¡a na grYm Cn`moJ {H$`m Om gH$Vm h¡ 
AWdm BÝh| Ob^amd Ho$ à{V g{hîUw ß`mO {H$ñ_m| H$m {dH$mg 
H$aZo hoVw àOZZ H$m`©H«$_m| _| AmO_m`m Om gH$Vm h¡&

performed better with respect to morphological 

and biochemical traits as compared to sensitive 

genotypes and hence recorded as intermediate 

genotypes. Further, the genotypes were evaluated 

on the basis of yield related traits like number, size 

and weight of bulbs. The tolerant genotypes Acc. 

1630, Acc. 1666 and W 355 produces bulbs of good 

s ize  (B  Grade  bulbs)  and  weight  under 

waterlogging condition with less than 30% change 

in bulb weight as compared to control. Sensitive 

genotypes failed to produce bulbs whereas, 

genotypes with intermediate performance produce 

bulbs but it is of small size (C Grade bulbs). 

Taken together, the evaluation of contrasting 

genotypes proved that the Acc. 1630, W 355 and 

Acc. 1666 had water logging tolerance characters 

that can directly used as an waterlogging tolerant 

variety or can be employed in breeding program 

for developing waterlogging tolerant onion 

variety.
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ICAR-DOGR working as Nodal Centre for 

conducting DUS test of onion and garlic and is 

maintaining 63 onion and 23 garlic varieties under 

this project. These varieties of onion and garlic are 

treated as extant varieties. In case of onion, 53 rabi 

season varieties and 10 kharif season varieties and 

23 varieties of garlic are being maintained at ICAR-

DOGR, Rajgurunagar. Long day onion and garlic 

varieties are being maintained at ICAR-CITH, 

Shrinagar 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 

(2018-19)

Fifty three rabi onion varieties viz., Agrifound 

White, Agrifound Light Red, 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-4 (L-744), NHRDF Fursungi (L-819), PKV 

White, Phule Safed, Phule Samarth, Phule 

Suwarna, Phursungi Local,  Pilipatti Junagadh, 

Punjab Naroya, Pusa Madhavi, Pusa Red, Pusa 

Riddhi, Pusa White Round, Pune Sona, Pusa 

Shobha Sel, JNDWO-85, PRO-6, RO-01, RO-252, 

RO-59, Telagi Local, Udaipur-102, Udaipur Local, 

Sukhsagar, Talaja Red and VL Piaz along with 

Bhima Safed, Bhima Super, Bhima Dark Red, B-

780, Bhima Shubhra and Arka Kalyan were sown 

on 30 October, 2018 and transplanted on 28 

December, 2018 in 3 replications with the plot size 

of 2×3 m. Crops were harvested in the month of 

April 2019 and all the observations were recorded 

as per DUS test guidelines.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO Ed§ bhgwZ H$s S>r`yEg Om§M H$aZo 
Ho$ {bE ZmoS>b Ho$ÝÐ Ho$ ê$n _| H$m`© {H$`m Om ahm h¡ Am¡a Bg 
n[a`moOZm Ho$ VhV ß`mO H$s 63 Ed§ bhgwZ H$s 23 {H$ñ_m| H$m 
aIaImd {H$`m Om ahm h¡& ß`mO Ed§ bhgwZ H$s BZ {H$ñ_m| H$mo 
àM{bV {H$ñ_| _mZm OmVm h¡& ß`mO Ho$ _m_bo _|, a~r _m¡g_ H$s 
53 {H$ñ_m| Am¡a Iar\$ _m¡g_ H$s 10 {H$ñ_m| VWm bhgwZ H$s 
23 {H$ñ_m| H$m aIaImd {ZXoemb`, amOJwê$ZJa _| {H$`m Om 
ahm h¡& XrK© àXr{áH$mb dmbr ß`mO Ed§ bhgwZ H$s {H$ñ_m| H$m 
aIaImd ̂ mH¥$AZwn - grAmB©Q>rEM, lrZJa, Oå_y d H$í_ra _| 
Am¡a ~hþJwUH$ ß`mO {H$ñ_m| H$m V{_b ZmSw> H¥${f {dœ{dÚmb`, 
H$mo`å~Qy>a _| aIaImd {H$`m Om ahm h¡& ß`mO Ed§ bhgwZ H$s 
g^r {H$ñ_m| _| S>r`yEg Om§M {Xem{ZX}em| Ho$ AZwgma g^r 
Am§H$‹S>m| H$mo XO© {H$`m J`m& 

S>r`yEg a~r ß`mO {H$ñ_m| H$m _yë`m§H$Z (2018-19)

ß`mO H$s {H$ñ_m| ̀ Wm ̂ r_m g\o$X, ̂ r_m gwna, ̂ rH$m S>mH©$ ao‹S>, 
~r 780, ̂ r_m ew^«m Am¡a AH$m© H$ë`mU Ho$ gmW gmW a~r ß`mO 
H$s Hw$b 43 {H$ñ_m| Zm_V: EJ«r\$mCÊS> ìhmBQ>, EJ«r\$mCÊS> 
bmBQ> ao‹S>, AH$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$ë`mUnwa aoS> 
amCÊS>, EZ -2-4-1, EZEMAmaS>rE\$ aoS> (Eb 28), 
EZEMAmaS>rE\$ aoS> 2 (Eb 335), EZEMAmaS>rE\$ aoS> 4 
(Eb 744), EZEMAmaS>rE\$ \w$ag§Jr (Eb 819), nrHo$dr 
ìhmBQ>, \w$bo g\o$X, \w$bo g_W©, \w$bo gwdUm©, \w$ag§Jr bmoH$b, 
nrbrnÅ>r OyZmJ‹T>, n§Om~ Zamo`m, nygm _mYdr, nygm ao‹S>, nygm 
[a{Õ, nygm ìhmBQ> amCÊS>, nwUo gmoZm, nygm emo^m gob, 
OoEZS>rS>ãë`yAmo 85, nrAmaAmo 6, AmaAmo 01, AmaAmo 252, 
AmaAmo 59, VobJr bmoH$b, CX`nwa 102, CX`nwa bmoH$b, 
gwIgmJa, VbmOm ao‹S> Ed§ drEb ß`mO H$mo {XZm§H$ 30 Aºy$~a, 
2018 H$mo ~mo`m J`m Am¡a {XZm§H$ 28 {Xgå~a, 2018 H$mo 

2 × 3 _rQ>a Ho$ ßbm°Q> AmH$ma _| VrZ nwZamd¥{V`m| _| amonm J`m& 
Aà¡b, 2019 Ho$ _hrZo _| \$gb H$s Vw‹S>mB© AWdm IwXmB© H$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& 

{d{eï>Vm EH$ê$nVm Ed§ pñWaVm 
Distinctness Uniformity and Stability
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Evaluation of DUS Kharif Onion Varieties 

(2019)

Ten kharif onion varieties viz., Agrifound Dark Red, 

Arka Kalyan, B-780, Bhima Raj, Bhima Red, Bhima 

Shubhra, Bhima Safed, Bhima Shweta, Bhima 

Super and Bhima Dark Red were sown on 7 June, 

2019 and transplanted on 25 July, 2019 in 3 

replications with the plot size of 1×6 m on raised 

beds. All the observations were recorded as per 

DUS test guidelines. 

Evaluation of DUS Garlic Varieties (2018-19)

Twenty three 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 

and Silkuei Local along with two farmer varieties 

Pras Lahsun (Reg/2018/685) and Brij Lahsun 

(Reg/2018/688) were planted on 23 October, 

2018 in 3 replications with the plot size of 3×2 m. 

Crops were harvested in March 2019 and all 

observations were recorded as per DUS test 

guidelines.

Varieties under DUS Test

 
Two garlic farmers' varieties received on 9

November 2018 instead of October 2018 which 

was about one month late than normal planting 

time. Hence, planted for multiplication only and 

DUS test for these varieties will be initiated in the 

next year. 

 Registered Varieties

Two onion varieties viz.; Bhima Shubhra (Reg. No. 

120 of 2019 dated 10 Oct, 2019) and Bhima Safed 

(Reg. No. 115 of 2019 dated 10 Oct, 2019) under 

extant category have been registered with 

PPV&FRA, New Delhi for its protection. Also, two 

new onion varieties (Bhima Dark Red and Bhima 

Light Red) and one extant garlic variety Bhima 

Purple have been registered with PPV&FRA, New 

Delhi. Three onion varieties (Bhima Kiran, Bhima 

Red and Bhima Raj as well as one garlic variety 

S>r`yEg Iar\$ ß`mO {H$ñ_m| H$m _yë`m§H$Z (2019) 

Iar\$ ß`mO H$s Xg {H$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> H$mo {XZm§H$ 7 
OyZ, 2019 H$mo ~mo`m J`m Am¡a {XZm§H$ 25 OwbmB© H$mo CR>r hþB© 

Š`m[a`m| _| 1 × 6 _rQ>a AmH$ma dmbo ßbm°Q> _| VrZ nwZamd¥{V`m| 
_| amonm J`m& S>r`yEg Om§M {Xem{ZX}em| Ho$ AZwgma g^r Am§H$‹S>m| 
H$mo XO© {H$`m J`m&  

S>r`yEg bhgwZ {H$ñ_m| H$m _yë`m§H$Z (2018-19) 

{H$gmZm| Ûmam V¡`ma H$s JBª bhgwZ H$s Xmo {H$ñ_m| `Wm n«mg 
bhgwZ (n§OrH$aU/2018/685) Am¡a ~«O bhgwZ 
(n§OrH$aU/2018/688) Ho$ gmW gmW bhgwZ H$s 23 
{H$ñ_m| `Wm ^r_m Amo‘H$ma, ^r_m nn©b, Or 1, Or 41, Or 
50, Or 282, Or 323, Or 386, OrOr 3, OrOr 4, Or 
384, JmoXmdar, OrEOr 6, OrEOr 7, D$Q>r bmoH$b, \w$bo 
~mgd§V, nrOr 17, nrOr 18, amZr ~oÞwa bmoH$b, {g{¸$_ 

bmoH$b, Zdmnwa bmoH$b VWm {gëHw$B© bmoH$b H$mo 3×2 _rQ>a 
AmH$ma dmbo ßbm°Q> _| VrZ nwZamd¥{V`m| _| {XZm§H$ 23 Aºy$~a, 
2018 H$mo amonm J`m& _mM©, 2019 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$ VhV {H$ñ_| 

Aºy$~a, 2018 Ho$ ñWmZ na {XZm§H$ 9 Zdå~a, 2018 H$mo 
{H$gmZm| Ûmam V¡`ma H$s JBª bhgwZ H$s Xmo {H$ñ_m| H$mo àmá {H$`m 
J`m Omo {H$ gm_mÝ` amonU g_` go bJ^J EH$ _mh nN>oVr Wt& 
AV: BÝh| Ho$db JwUZrH$aU à`moOZ Ho$ {bE amonm J`m Am¡a 
BZH$s S>r`yEg Om§M H$mo AJbo df© _| àma§^ {H$`m OmEJm& 

n§OrH¥$V {H$ñ_| 

ß`mO H$s Xmo {H$ñ_m| `Wm ^r_m ew^«m (2019 H$s n§OrH$aU 
g§»`m 120, {XZm§H$ 10 Aºy$~a, 2019) VWm ^r_m g\o$X 
(2019 H$s n§OrH$aU g§»`m 115, {XZm§H$ 10 Aºy$~a, 
2019) H$mo àM{bV loUr Ho$ VhV BZHo$ g§ajU 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$s Xmo ZB© {H$ñ_m| `Wm ^r_m S>mH©$ 
ao‹S> Am¡a ^r_m bmBQ> ao‹S> Am¡a bhgwZ H$s EH$ àM{bV {H$ñ_ 
^r_m nn©b H$mo ^r 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$s VrZ 
{H$ñ_m| Zm_V: ^r_m {H$aU, ^r_m ao‹S> Am¡a ^r_m amO Ho$ gmW 
gmW bhgwZ H$s EH$ {H$ñ_ Zm_V: ̂ r_m Amo‘H$ma H$mo nhbo hr 
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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  

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r _| 
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| Zm_V: ^r_m 
e{º$, ^r_m œoVm Am¡a ^r_m gwna H$m n§OrH$aU/S>r`yEg Om§M 
H$m H$m`© àJ{V na h¡& 

Bhima Omkar were already registered with 

PPV&FRA. 

Three onion varieties (Bhima Shakti, Bhima 

Shweta and Bhima Super) are under registration/ 

DUS Testing by PPV&FRA.
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Agrobacterium mediated transformation 

of GFP-tailswap construct in onion

The calli regenerated from root tips of onion 

(Allium cepa L.) cv. Bhima Super were co-

cultivated with Agrobacterium harbouring GFP 

t a i l s w a p  c o n s t r u c t  ( B i n a r y  v e c t o r 

pCAMBIA1305.1 harbouring GFP tailswap gene 

under the control of AcCenH3 promoter and 

AcCenH3 terminator). Ten independent transgenic 

events were generated, but 6 events were able to 

harden successfully (Fig. 10.1a). All the 6 events 

showed the presence of GFP tailswap gene when 

analyzed by PCR (Fig. 10.1b) and RT-PCR (Fig. 

10.1c). The root tips of transgenic events showed 

GFP �luorescence illumination, when subjected to 

GFP �luorescence analysis using confocal 

microscopy.

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 

pCAMBIA1305.1) H$mo Aml` XoZo dmbo EJ«mo~¡ŠQ>r[a`_ Ho$ 
gmW gh IoVr H$s JB©& ñdV§Ì Q´>m§gOo{ZH$ KQ>ZmE§ CËnÞ H$s JBª 
bo{H$Z Ho$db N>: hr _wpíH$b go g\$b hmo nmBª ({MÌ 10.1 H$)& 
nrgrAma ({MÌ 10.1 I) VWm AmaQ>r - nrgrAma ({MÌ 
10.1 J) H$m Cn`moJ H$aHo$ {dûcofU H$aZo na g^r N>: 
KQ>ZmAm| _| OrE\$nr Q>¡ëgd¡n OrZ H$s _m¡OyXJr àX{e©V hþB©& 
Q´>m§gOo{ZH$ KQ>ZmAm| Ho$ O‹S> {gam| _| H$m|\$moH$b gyú_Xeu H$m 
Cn`moJ H$aHo$ OrE\$nr àH$meXr{á {dûcofU H$aZo na OrE\$nr 
àH$meXr{á {dbmonZ àX{e©V hþAm& 

OrZmo_ {dbmonZ Ho$ _mÜ`_ go ß`mO _| AJw{UV CËàoaU
Haploid Induction in onion through Genome Elimination

H$

I

J

{MÌ 10.1 : OrE\$nr Q>¡ëgd¡n H$mo àH$Q> H$aZo dmbo Q´>m§gOo{ZH$ nm¡Ym| H$m H$R>moarH$aU Ed§ AmU{dH$ {dûcofU
Fig. 10.1: Hardening and molecular analysis of transgenic plants expressing GFP tailswap
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Root tips of control and transgenic seedlings 

expressing AcCenH3 GFP-tailswap construct were 

analyzed for GFP expression analysis using 

confocal microscope. Control- non-transformed 

callus, T1- transformed callus. 

AcCenH3 OrE\$nr Q>¡ëgd¡n H$ZñQ´>ŠQ> H$mo àH${Q>V H$aZo dmbr 
H$Q´>mob Am¡a namOrZr nm¡X Ho$ O‹S> {gam| H$m {dûcofU OrE\$nr 
àH$Q>Z {dûcofU H$aZo _| {H$`m J`m Am¡a Bg H$m`© _| H$m|\$moH$b 
gyú_Xeu H$m BñVo_mb {H$`m J`m& H§$Q´>mob - J¡a ê$nm§V[aV 
H¡$bg , Q>r1 - ê$nm§V[aV H¡$bg&

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$ZñQ´>ŠQ>) VWm pCMBIA2300-CaMV 35s àmo_moQ>a - 
OrE\$nr Q>¡ëgd¡n H$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$`m J`m& 15 {XZm| 
H$s {dlm_ Ad{Y Ho$ CnamÝV, H¡$bmB© H$s ñH«$sqZJ 50 

µ J«m./{b. 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 µ J«m./{b. hmBJ«mo_m`{gZ ~r 
dmbr eyqQ>J _r{S>`m _| ñWmZmÝV[aV {H$`m J`m& A^r VH$, N>: 
~¡M H$m gh-ê$nm§VaU {H$`m J`m, VrZ ~¡M àamoh AdñWm _| h¢ 
Am¡a 3 ~¡M M`Z AdñWm _| h¢& 

ß`mO _| AcCenH3RNAi VWm OrE\$nr Q>¡ëgd¡n 

H$ZñQ´>ŠQ> H$m EJ«mo~¡ŠQ>r[a`_  _Ü`ñW gh-ê$nm§VaU : 

pCMBIA1305.1-AcCenH3RNAi H$ZñQ´>ŠQ> (397bp 

AcCenH3 g|g ñQ´>mÊS> + 767  bppdk BZQ´>m°Z + 397  

bp AcCenH3 E§Q>rg|g ñQ´>mÊS> H$mo bo OmZo dmbo) VWm 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 

Co-transformation studies 

Agrobacterium mediated co-transformation of 

p RG E B 3 1 - A c C e n H 3  a n d  G F P- t a i l s w a p 

constructs in onion: Agrobacterium strain 

harbouring binary vectors of pRGEB31-AcCenH3 

target gRNA (CRISPR-cas9 construct) and 

pCAMBIA2300-CaMV 35s Promoter-GFP tailswap 

constructs 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, 6 

batches were co-transformed, 3 batches are in 

shooting stage, 3 batches in selection stage.

Agrobacterium mediated co-transformation of 

AcCenH3RNAi and GFP-tailswap constructs in 

onion: Agrobacterium strain harbouring binary 

vectors of pCAMBIA1305.1-AcCenH3  RNAi 

construct (carrying 397 bp AcCenH3 sense 

strand+767 bppdk intron+397 bpAcCenH3 

antisense strand) and pCAMBIA2300-CaMV 35s 

Promoter-GFP tailswap constructs separately, 

were used simultaneously for Agrobacterium 

mediated co-transformation of calli of onion cv. 

a. Hardening of control and GFP tailswap transgenic plants
b. PCR analysis of transgenic plants
c. RT-PCR analysis of transgenic plants
L: 1 kb plus ladder, P: GFP tailswap Plasmid (Positive control), A1 to A6: Transgenic events, AN: Negative 

control (Wild Bhima Super)

H$. H§$Q´>mob Am¡a OrE\$nr Q>¡ëgd¡n namOrZr nm¡Ym| H$m H$R>moarH$aU 
I. namOrZr nm¡Ym| H$m nrgrAma {dûcofU 
J. namOrZr nm¡Ym| H$m AmaQ>r - nrgrAma {dûcofU 
L: 1 Ho$~r ßbg b¡S>a, P: OrE\$nr Q>¡ëgd¡n ßbmpÁ_S> (nm°Or{Q>d H§$Q´>mob), A1 go A6 : namOrZr KQ>ZmE§, AN: {ZJo{Q>d H§$Q´>mob 
 (dÝ` ̂ r_m gwna) 
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Ho$ {bE gmW gmW {H$`m J`m& 15 {XZm| H$s {dlm_ Ad{Y Ho$ 

CnamÝV, H¡$bmB© H$s ñH«$sqZJ 50 µ J«m./{b. 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 µ J«m./{b. hmBJ«mo_m`{gZ ~r dmbr eyqQ>J _r{S>`m _| 

ñWmZmÝV[aV {H$`m J`m& A^r VH$, gmV ~¡M H$m gh-ê$nm§VaU 

{H$`m J`m, VrZ ~¡M àamoh AdñWm _| h¢ Am¡a 4 ~¡M M`Z AdñWm 

_| h¢& 

ß`mO _| CËn[adVu d§eH«$_m| H$m {dH$mg 

a~r 2019-20 Ho$ Xm¡amZ, ß`mO Ho$ Hw$b 668 H§$Xm| (B©E_Eg 

VWm AmB©Ama CnMmam| H$s {^Þ gmÝÐVm go {nN>bo Iar\$ _m¡g_ 

_| CËnÞ) H$m ~rO CËnmXZ Ho$ {bE amonU {H$`m J`m& 

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, 7 batches were co-

transformed, 3 batches are in shooting stage, 4 

batches in selection stage.

Development of  mutant lines in onion

During rabi 2019-20, total 668 onion bulbs 

(generated in previous kharif season from 

different  concentrat ions  of  EMS and IR 

treatments) were planted for seed production.

CnMma 
Treatment

B©E_Eg 40
EMS-40

B©E_Eg 50
EMS-50

AmB©Ama 200
IR-200

AmB©Ama 300
IR-300

AmB©Ama 400
IR-400

Hw$b 
Total

H§$Xm| H$s g§»`m 
No. of bulbs 35 2 164 450 17 668
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The systematic efforts were taken to improve 

socio-economic status of the tribal farmers under 

TSP for onion and garlic. 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.

Tribal Sub-Plan Activities in Maharashtra

About 750 tribal farmers were selected from 75 

farmers' groups in Navapur taluka of Nandurbar 

district and about 100 tribal farmers were selected 

from 10 farmers' groups in Ambegaon taluka of 

Pune district under TSP Scheme. A total of 20 

demonstrations in kharif and 52 demonstrations 

in rabi were conducted during the year 2019.

Trainings for tribal farmers of Nandurbar 

A training programme on “Scienti�ic cultivation of 

onion and garlic” for tribal farmers of Nandurbar 

was organized by ICAR-DOGR, Rajgurunagar, Pune 

in collaboration with KVK, Nandurbar on 9 May, 

2019 at Khandbara to promote entrepreneurship 

and improve the livelihood in tribal farmers. About 

95 tribal farmers from different parts of 

Nandurbar district attended the programme. The 

agricultural inputs-fertilizers, insecticides, 

fungicides, weedicides, sprayers, etc. supplied to 

the farmers. The training programme was 

coordinated by Dr. A.J. Gupta, Pr. Scientist (Hort.) & 

Nodal Of�icer (TSP) and Dr. R.Y. Vishwanath, 

Scientist (Seed Sci. & Tech.). Mr. Umakant Patil, 

Seed Certi�ication Of�icer, Nandurbar and Mr. J.S. 

Gavit, AFO, Mahabeej, Nandurbar graced the 

occasion and gave their valuable suggestions. Dr. 

A.J. Gupta highlighted the impact of TSP activities 

and delivered lectures on raising of onion nursery 

and scienti�ic cultivation of onion and garlic. Dr. 

R.Y. Vishwanath delivered lecture on quality seed 

production of onion. Shri R.M. Patil, SMS (Hort.), 

ß`mO Ed§ bhgwZ Ho$ {bE OZOmVr` Cn-`moOZm Ho$ VhV 
Am{Xdmgr {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, OmZH$mar àgma, CÚ_erbVm Am¡a j_Vm 
{Z_m©U H$m`©H«$_m| H$m Am`moOZ H$aVo hþE {H$gmZm| Ho$ IoVm| _| 
CÞV àm¡Úmo{J{H$`m| Ho$ IoV àXe©Zm| na Ü`mZ Ho$pÝÐV {H$`m J`m& 

_hmamï´> _| OZOmVr` Cn - ̀ moOZm J{V{d{Y`m§ 

OZOmVr` Cn-`moOZm Ho$ A§VJ©V _hmamï´> _| ZÝXþa~ma {Obo H$s 
Zdmnwa VmbwH$m _| 75 {H$gmZ g_yhm| _| go bJ^J 750 
Am{Xdmgr {H$gmZm| H$mo MwZm J`m Am¡a nwUo {Obo H$s Aå~oJm§d 
VmbwH$m _| 10 {H$gmZ g_yhm| _| go bJ^J 100 Am{Xdmgr 
{H$gmZm| H$mo MwZm J`m& 

df© 2019 Ho$ Xm¡amZ a~r _m¡g_ _| 52 VWm Iar\$ _m¡g_ _| 20 
àXe©Z bJmE JE& 

ZÝXþa~ma Ho$ Am{Xdmgr {H$gmZm| Ho$ {bE à{ejU 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Ho$ gmW gh`moJ 
H$aVo hþE {XZm§H$ 9 _B©, 2019 H$mo ImÊS>~mam _| ZÝXþa~a Ho$ 
Am{Xdmgr {H$gmZm| Ho$ {bE ''ß`mO Ed§ bhgwZ H$s d¡km{ZH$ 
IoVr'' na EH$ à{ejU H$m`©H«$_ H$m Am`moOZ {H$`m J`m Vm{H$ 
Am{Xdmgr {H$gmZm| _| CÚ_erbVm H$mo ~‹T>mdm {X`m Om gHo$ Am¡a 
CZH$s AmOr{dH$m _| gwYma bm`m Om gHo$& Bg H$m`©H«$_ _| 
ZÝXþa~ma {Obo Ho$ {d{^Þ ^mJm| go bJ^J 95 Am{Xdmgr 
{H$gmZm| Zo ̂ mJ {b`m& {H$gmZm| H$mo H¥${f AmXmZm| ̀ Wm Cd©aH$m|, 
H$sQ>ZmeH$m|, H$dH$Zm{e`m|, IanVdmaZmeH$m|, ñno`g© Am{X H$s 
Amny{V© H$s JB©& à{ejU H$m`©H«$_ H$m g§MmbZ S>m°. E.Oo. Jwám, 
àYmZ d¡km{ZH$ (~mJdmZr) Ed§ ZmoS>b A{YH$mar (Q>rEgnr) 
VWm S>m°. Ama.dmB©. {dœZmW, d¡km{ZH$ (~rO {dkmZ Ed§ 
àm¡Úmo{JH$s) Zo {H$`m& lr C_mH$m§V nmQ>rb, ~rO à_mUZ 
A{YH$mar, ZÝXþa~ma Ed§ lr Oo. Eg. Jm{dV, EE\$Amo, _hm~rO, 
ZÝXþa~ma Zo ^r H$m`©H«$_ H$s emo^m ~‹T>mB© Am¡a AnZo _yë`dmZ 
gwPmd {XE& S>m°. E. Oo. Jwám Zo OZOmVr` Cn-`moOZm 
J{V{d{Y`m| Ho$ à^md na àH$me S>mbm Am¡a ß`mO Zg©ar V¡`ma 
H$aZo Am¡a ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na ì`m»`mZ 
àñVwV {H$E& S>m°. Ama.dmB©. {dœZmW Zo ß`mO Ho$ JwUdÎmm ~rO 
CËnmXZ na AnZm ì`m»`mZ àñVwV {H$`m& lr Ama.E_. nmQ>rb, 

Tribal Sub-Plan for Onion and Garlic 

ß`mO Ed§ bhgwZ Ho$ {bE OZOmVr` Cn-`moOZm 
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EgE_Eg (~mJdmZr), H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Zo ZÝXþa~ma 
{Obo _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
Ûmam bmJy H$s JB© OZOmVr` Cn-`moOZm H$s _XX go Am{Xdmgr 
{H$gmZm| Ho$ AmOr{dH$m {dH$mg na àH$me S>mbm& a~r 2018-
19 Ho$ Xm¡amZ ß`mO Ed§ bhgwZ CËnmXZ Am¡a ß`mO Ho$ JwUdÎmm 
~rO CËnmXZ na Hw$b 63 àXe©Zm| H$mo g\$bVmnyd©H$ Am`mo{OV 
{H$`m J`m {OZHo$ à{V {H$gmZm| Zo AnZr àgÞVm àH$Q> H$s&

KVK, Nandurbar highlighted the livelihood 

development of tribal farmers with the help of TSP 

implemented by ICAR-DOGR in Nandurbar  Sixty-.

three demonstrations on onion and garlic 

production and quality seed production of onion 

during rabi 2018-19 were successfully conducted 

for which farmers expressed their happiness. 

{MÌ 11.1 : OZOmVr` Cn-`moOZm Ho$ VhV ImÊS>~mam _| à{ejU 
Fig.11.1: Training at Khandbara under TSP scheme

ICAR-DOGR, Rajgurunagar organized two days 

training programmes on “Commercial cultivation 

of onion and garlic” under the TSP scheme in 

collaboration with KVK, Nandurbar on 15-16 

November, 2019. About 115 tribal farmers from 

various villages of Nandurbar district attended the 

programme. On the �irst day, training was 

organized at Shravani and on second day at 

Palipada in Nandurbar district. Mr. Rajendra 

Dahtonde, Head, KVK, Nandurbar welcomed the 

participants and briefed about KVK activities. Dr. 

A.J. Gupta, Nodal Of�icer (TSP) explained the 

performance of TSP activities in Nandurbar. He 

also delivered lecture on commercial cultivation of 

onion and garlic. Dr. R.M. Patil, SMS (Hort.) 

highlighted the raising of healthy seedlings in 

onion.  According to data available from 

Maharashtra state, production and productivity of 

onion in Nandurbar has been increased by 91% 

and 38%, respectively after initiation of TSP by 

ICAR-DOGR in Nandurbar.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Ho$ gmW gh`moJ 
H$aVo hþE {XZm§H$ 15 - 16 Zdå~a, 2019 H$mo OZOmVr` Cn-
`moOZm Ho$ VhV ''ß`mO Ed§ bhgwZ H$s ì`mdgm{`H$ IoVr'' na 
Xmo {Xdgr` à{ejU H$m`©H«$_ H$m Am`moOZ {H$`m J`m& Bg 
H$m`©H«$_ _| ZÝXþa~ma {Obo Ho$ {d{^Þ Jm§dm| go bJ^J 115 
Am{Xdmgr {H$gmZm| Zo ^mJ {b`m& nhbo {XZ, à{ejU H$m`©H«$_ 
H$m Am`moOZ ZÝXþa~ma {Obo _| lmdUr _| {H$`m J`m O~{H$ Xÿgao 
{XZ Bgo nmbrnmS>m _| Am`mo{OV {H$`m J`m& lr amOoÝÐ XhmVmoÊSo>, 
AÜ`j, H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Zo à{V^m{J`m| H$m ñdmJV 
H$aVo hþE CÝh| H¥${f {dkmZ Ho$ÝÐ H$s J{V{d{Y`m| Ho$ ~mao _| g§jon 
_| ~Vm`m& S>m°. E.Oo. Jwám, ZmoS>b A{YH$mar (Q>rEgnr) Zo 
ZÝXþa~ma {Obo _| OZOmVr` Cn-`moOZm J{V{d{Y`m| Ho$ àXe©Z 
Ho$ ~mao _| {dñVma go ~Vm`m& CÝhm|Zo ß`mO Ed§ bhgwZ H$s 
ì`mdgm{`H$ IoVr na AnZm ì`m»`mZ àñVwV {H$`m& S>m°. 
Ama.E_. nmQ>rb, EgE_Eg (~mJdmZr) Zo ß`mO _| ñdñW nm¡X 
V¡`ma H$aZo na àH$me S>mbm& _hmamï´> amÁ` go CnbãY Am§H$‹S>m| 
Ho$ AZwgma, ZÝXþa~ma {Obo _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ûmam OZOmVr` Cn-`moOZm H$mo àma§^ 
H$aZo Ho$ CnamÝV ß`mO Ho$ CËnmXZ Am¡a CËnmXH$Vm _| H«$_e: 
91 à{VeV Ed§ 38 à{VeV H$s ~‹T>moVar hþB© h¡& 
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{MÌ 11.2 : OZOmVr` Cn-`moOZm ñH$s_ Ho$ VhV lmdUr Am¡a nmbrnmS>m _| Am`mo{OV à{ejU H$m`©H«$_ 
Fig.11.2: Training programmes at Shravani and Palipada under TSP scheme

Amå~oJm§d Ho$ Am{Xdmgr {H$gmZm| Ho$ {bE à{ejU 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
EH$sH¥$V OZOmVr` {dH$mg n[a`moOZm KmoSo>Jm§d Ho$ gmW gh`moJ 
H$aVo hþE {XZm§H$ 25 Aºy$~a, 2019 H$mo nwUo {Obm _| VboKa, 
VmbwH$m Amå~oJm§d _| nwUo {Obo Ho$ VmbwH$m Amå~oJm§d Ho$ Am{Xdmgr 
{H$gmZm| Ho$ {bE 'ß`mO H$s ì`mdgm{`H$ IoVr' na EH$ {Xdgr` 
à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m& Bg H$m`©H«$_ _| 
Amå~oJm§d VmbwH$m Ho$ AZoH$ Jm§dm| go bJ^J 50 Am{Xdmgr 
{H$gmZm| Zo ^mJ {b`m& S>m°. A_a OrV Jwám, àYmZ d¡km{ZH$ 
(~mJdmZr), ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Zo OZOmVr` Cn-`moOZm ñH$s_ Ho$ ~mao 
_| {dñVma go ~VmVo hþE ß`mO H$s ì`mdgm{`H$ IoVr na EH$ 
ì`m»`mZ àñVwV {H$`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ 
(H¥${f àgma) Zo a~r _m¡g_ Ho$ Xm¡amZ ñdñW ß`mO nm¡X V¡`ma 
H$aZo H$s àm¡Úmo{JH$s Ho$ ~mao _| {dñVma go ~Vm`m& ß`mO H$s 
{H$ñ_ ^r_m {H$aU na ß`mO Ho$ H§$X CËnmXZ na Amå~oJm§d 
VmbwH$m _| Hw$b Xg IoV àXe©Z bJmE JE& àË`oH$ àXe©Z H$m 
H¥${f joÌ EH$ EH$‹S> h¡& àXe©Zm| H$m Am`moOZ H$aZo Ho$ {bE 
{H$gmZm| H$mo ß`mO ~rO H$m {dVaU {H$`m J`m& 

Trainings for tribal farmers of Ambegaon 

I CA R- D O G R  o rga n i z e d  o n e  d ay  t ra i n i n g 

programme on “Commercial cultivation of onion” 

for tribal farmers of Ambegaon Ambegaon taluka 

of Pune district in collaboration with Integrated 

Tribal Development Project (ITDP), Ghodegaon on 

25 October 2019 at Taleghar, Tal. Ambegaon, Dist. 

Pune. About 50 tribal farmers from various 

villages of Ambegaon taluka attended the 

programme. Dr. Amar Jeet Gupta, Principal 

Scientist (Hort.) explained about TSP Scheme and 

also delivered a lecture on commercial cultivation 

of onion. Dr.  S.S.  Gadge, Senior Scientist 

(Agricultural  Extension)  elaborated the 

technology of raising of healthy onion seedlings 

during rabi season. Ten �ield demonstrations were 

initiated in Ambegaon taluka on bulb production 

of  Bhima Kiran. Each demonstration is of one acre 

area. Onion seed was distributed to the farmers 

selected for conduction of the demonstrations. 

{MÌ 11.3 : OZOmVr` Cn-`moOZm ñH$s_ Ho$ VhV VboKa _| à{ejU 
Fig.11.3: Training at Taleghar under TSP scheme

Annual Report 2019 



166

nydm}Îma nd©Vr` joÌ _| OZOmVr` Cn-`moOZm Ho$ VhV 
J{V{d{Y`m§ 

nydm}Îma nd©Vr` joÌ _| ß`mO H$s IoVr H$mo ~‹T>mdm XoZo Ho$ {bE 
Am{Xdmgr g_wXm` Ho$ bm^ hoVw AZoH$ àH$ma H$s J{V{d{Y`m§ 
MbmB© JBª& 

àXe©Z : Mma ndy mÎ} ma ndV© r` jÌo  dmbo amÁ`m| `Wm Aê$UmMb 

àXeo , _Ko mb`, _{Unaw  Ama¡  ZmJmbÊ¡ S> _| OZOmVr` Cn-`mOo Zm 
ñH$s_ H$o  VhV Iar\$ Ama¡  a~r _mg¡ _ H$o  Xma¡ mZ H$w b 140 IVo  
àXeZ©  (Iar\$ _mg¡ _ _| 100 àXeZ©  Ama¡  a~r _mg¡ _ _| 40 
àXeZ© ) bJmE JE& Iar\$ _mg¡ _ _| ^mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam {H$gmZm| H$mo ^r_m gnw a Ama¡  
^r_m S>mH$©  aS‹o > H$o  ß`mO ~rO Ama¡  ^r_m S>mH$©  aS‹o > H$o  ß`mO gQo > 
àXmZ {H$E JE& a~r _mg¡ _ H$o  Xma¡ mZ {ZXeo mb` Ûmam {H$gmZm| H$mo 
^r_m e{º$ H$o  ß`mO ~rO ̂ r àXmZ {H$E JE (Vm{bH$m 11.1)& 

Tribal Sub-Plan 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 140 �ield demon-

strations (100 demonstrations in kharif and 40 

demonstrations in rabi) were conducted in four 

NEH states viz., Arunachal Pradesh, Meghalaya, 

Manipur and Nagaland during kharif and rabi 

seasons through TSP scheme. The onion seed of 

Bhima Super and Bhima Dark Red and onion sets 

of Bhima Dark Red were provided by ICAR-DOGR 

in kharif season. The onion seed of Bhima Shakti 

was also provided by ICAR-DOGR in rabi season 

(Table 11.1). 

Vm{bH$m 11.1 : nydm}Îma nd©Vr` joÌ _| Am`mo{OV àXe©Z 
Table 11.1: Demonstrations conducted in NEH region

_m¡g_ 
Season

amÁ` 
State

~rO/goQ> 
Seed/Sets

{H$ñ_ 
Variety

àXe©Z/joÌ
\$b _mÌm 

Quantity

àXe©Z/joÌ\$b 
Demonstrations/Area

Iar\$ 
Kharif

Aê$UmMb àXoe
Arunachal Pradesh

ß`mO ~rO 
Onion seed

^r_m gwna ^r_m S>mH©$ ao‹S
Bhima Super Bhima 
Dark Red

30 {H$J«m. 
30 kg

20 ({Obm : nydu {g`m§J) 
20 (District: East Siang)

ZmJmb¡ÊS>
Nagaland

ß`mO ~rO
Onion seed

^r_m gwna ^r_m 
S>mH©$ ao‹S>
Bhima Super Bhima 
Dark Red

30 {H$J«m.
30 kg 

20  ({Obm : Xr_mnwa Ed§ 
_H$moH$Mw§J) 
20 (Districts: Dimapur & 
Mokokchung)

ß`mO goQ>  
Onion sets

^r_m S>mH©$ ao‹S>
Bhima Dark Red

100 {H$J«m. 
100 kg

10 ({Obm : Xr_mnwa Ed§ 
_H$moH$Mw§J) 
10 (Districts: Dimapur & 
Mokokchung)

_oKmb`
Meghalaya

ß`mO ~rO
Onion seed

^r_m gwna ^r_m S>mH©$ ao‹S>
Bhima Super Bhima 
Dark Red

30 {H$J«m. 
30 {H$J«m. 
30 kg 
30 kg

20 ({Obm : [a^moB©) 
20 (District: Ri-Bhoi)

_{Unwa 
Manipur

ß`mO ~rO
Onion seed

^r_m gwna ^r_m S>mH©$ ao‹S>
Bhima Super Bhima 
Dark Red

30 {H$J«m. 
30 {H$J«m. 
30 kg 
30 kg

20 ({Obm : CIê$b, MÝXob 
Ed§ MyS>mMm§Xnwa) 
20 (Districts: Ukhrul, 
Chandel & 
Churachandpur)

ß`mO goQ> 
Onion sets

^r_m S>mH©$ ao‹S>
Bhima Dark Red

100 {H$J«m. 
100 kg

10 ({Obm : CIê$b, MÝXob 
Ed§ Vm_|Jbm|J) 
10 (Districts: Ukhrul, 
Chandel & Tamenglong)

Continued on next page..... 
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a~r 
Rabi

Aê$UmMb àXoe
Arunachal Pradesh

ß`mO ~rO
Onion seed

^r_m e{º$ 
Bhima Shakti

40 {H$J«m. 
40 kg

10 ({Obm : nydu {g`m§J) 
10 (District: East Siang)

ZmJmb¡ÊS>
Nagaland

ß`mO ~rO
Onion seed

^r_m e{º
Bhima Shakti

40 {H$J«m. 
40 kg

10 ({Obm : Xr_mnwa Ed§ 
_moH$moH$Mw§J) 
10 (Districts: Dimapur & 
Mokokchung)

_oKmb`
Meghalaya

ß`mO ~rO 
Onion seed

^r_m e{º$
Bhima Shakti

40 {H$J«m. 
40 kg

10 ({Obm : [a-^moB©) 
10 (District: Ri-Bhoi)

_{Unwa 
Manipur

ß`mO ~rO 
Onion seed

^r_m e{º$
Bhima Shakti

40 {H$J«m. 
40 kg

10 ({Obm : CIê$b, MÝXob 
Ed§ MyS>mMm§Xnwa) 
10 (Districts: Ukhrul, 
Chandel & 
Churachandpur)

Continued from previous page..... 

_m¡g_ 
Season

amÁ` 
State

~rO/goQ> 
Seed/Sets

{H$ñ_ 
Variety

àXe©Z/joÌ
\$b _mÌm 

Quantity

àXe©Z/joÌ\$b 
Demonstrations/Area

Aê$UmMb àXoe _| Iar\$ _m¡g_ Ho$ Xm¡amZ Am`mo{OV {H$E JE 
àXe©Zm| _| {H$ñ_ ^r_m gwna _| A{YH$V_ A§Hw$aU à{VeV 
(98), Am¡gV H§$X ^ma (85 J«m_) VWm CnO (282.5 
q¹$Q>b/ho.) XO© H$s JB©& ñWmZr` {H$ñ_ (175 q¹$Q>b/ho.) 
H$s VwbZm _| ^r_m S>mH©$ ao‹S> (257.5 q¹$Q>b/ho.) _| A{YH$ 
CnO hm{gb H$s JB©& Iar\$ _m¡g_ Ho$ Xm¡amZ g~go A{YH$ har 
ß`mO CnO ^r_m S>mH©$ aoS> (428.33 q¹$Q>b/ho.) _| Ed§ 
VXþnamÝV ^r_m gwna (398.75 q¹$Q>b/ho.) _| XO© H$s JB© 
O~{H$ a~r _m¡g_ Ho$ Xm¡amZ ̂ r_m {H$aU (352 q¹$Q>b/ho.) H$s 
har ß`mO CnO nmB© JB©& _oKmb` amÁ` _| Iar\$ _m¡g_ Ho$ 
Xm¡amZ Am`mo{OV {H$E JE IoV àXe©Zm| _| ^r_m gwna {H$ñ_ _| 
A{YH$V_ A§Hw$aU à{VeV (95), Am¡gV H§$X ̂ ma (80 J«m_) 
VWm CnO (220 q¹$Q>b/ho.) XO© H$s JB©& ^r_m S>mH©$ ao‹S> 
(215 q¹$Q>b/ho.) _| ̂ r ñWmZr` {H$ñ_ (160 q¹$Q>b/ho.) Ho$ 
_wH$m~bo _| A{YH$ CnO nmB© JB©& ZmJmb¡ÊS> amÁ` _| Iar\$ 
_m¡g_ Ho$ Xm¡amZ ̂ r_m gwna {H$ñ_ _| A{YH$V_ A§Hw$aU à{VeV 
(94), Am¡gV H§$X ^ma (80 J«m_) VWm CnO (225 
q¹$Q>b/ho.) nmB© JB©& ^r_m S>mH©$ ao‹S> (220 q¹$Q>b/ho.) _| ̂ r 
ñWmZr` {H$ñ_ (180 q¹$Q>b/ho.) Ho$ _wH$m~bo _| H$ht CƒVa 
CnO hm{gb H$s JB©& ̂ r_m S>mH©$ ao‹S> Ho$ goQ>m| go àmá CnO 230 
q¹$Q>b/ho. Wr& BgHo$ gmW hr, ß`mO goQ>m| go ß`mO \$gb AÝ` 
ß`mO \$gbm| H$s VwbZm _| EH$ _mh AJoVr n[an¹$ hþB©& _{Unwa 
amÁ` _| Iar\$ _m¡g_ Ho$ Xm¡amZ Am`mo{OV {H$E JE IoV àXe©Zm| 
_| {H$ñ_ ^r_m gwna _| A{YH$V_ A§Hw$aU à{VeV (92), 
Am¡gV H§$X ̂ ma (80 J«m_) VWm CnO (224 q¹$Q>b/ho.) XO© 
H$s JB©& ̂ r_m S>mH©$ ao‹S> {H$ñ_ (218 q¹$Q>b/ho.) _| ̂ r ñWmZr` 
{H$ñ_ (180 q¹$Q>b/ho.) Ho$ _wH$m~bo _| H$ht A{YH$ CnO 

Demonstrations conducted in Arunachal Pradesh 

in kharif revealed that the germination percentage 

(98), average bulb weight (85g) and yield (282.5 

q/ha) from Bhima Super was the highest. Bhima 

Dark Red (257.5 q/ha) also yielded more than 

local variety (175 q/ha). Green onion yield of 

Bhima Dark Red was 428.33 q/ha followed by 

Bhima Super (398.75 q/ha) in kharif while green 

onion yield of Bhima Kiran was (352 q/ha) in rabi 

season. Demonstrations conducted in Meghalaya 

in kharif revealed that the germination percentage 

(95), average bulb weight (80g) and yield (220 

q/ha) of Bhima Super was the highest. Bhima Dark 

Red (215q/ha) also yielded more than local 

variety (160 q/ha). Demonstrations conducted in 

Nagaland in kharif revealed that the germination 

percentage (94), average bulb weight (80g) and 

yield (225 q/ha) of Bhima Super was the highest. 

Bhima Dark Red (220 q/ha) yielded more than 

local variety (180 q/ha). The yield received from 

sets of Bhima Dark Red was 230 q/ha. Also, onion 

crop from sets matured about one month earlier 

than the other onion crops. Demonstrations 

conducted in Manipur in kharif revealed that the 

germination percentage (92), average bulb weight 

(80g) and yield (224 q/ha) of Bhima Super was the 

highest. Bhima Dark Red (218 q/ha) also yielded 

more than local variety (180 q/ha). The onion crop 
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hm{gb H$s JB©& BgHo$ gmW hr, ß`mO goQ>m| go ß`mO \$gb AÝ` 
ß`mO \$gbm| H$s VwbZm _| EH$ _mh AJoVr n[an¹$ hþB© Am¡a ̂ r_m 
S>mH©$ ao‹S> Ho$ goQ>m| go àmá CnO 225 q¹$Q>b/ho. nmB© JB©& nydm}Îma 
nd©Vr` joÌ _| Am`mo{OV {H$E JE IoV àXe©Zm| _| nVm Mbm {H$ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s ^r_m 
gwna Am¡a ̂ r_m S>mH©$ ao‹S> {H$ñ_| joÌ H$s AÝ` ñWmZr` {H$ñ_m| Ho$ 
_wH$m~bo _| ~ohVa Wt& 

a~r _m¡g_ Ho$ Xm¡amZ, g^r nydm}Îma amÁ`m| (_oKmb`, ZmJmb¡ÊS>, 
_{Unwa Am¡a Aê$UmMb àXoe) _| ̂ r_m e{º$ {H$ñ_ _| ß`mO ~rO 
A§Hw$aU 90 à{VeV go A{YH$ Wm& Zdå~a - {Xgå~a, 2018 
_| Zg©ar _| a~r ß`mO ~rOm| H$mo ~mo`m J`m, OZdar - \$adar, 
2019 _| nm¡Y amonU {H$`m J`m Am¡a Aà¡b - _B©, 2019 _| 
IwXmB© AWdm Vw‹S>mB© H$s JB©& BZ amÁ`m| _| {H$gmZm| Zo a~r ß`mO 
H§$Xm| H$s 20 go 22 Q>Z/ho. CnO hm{gb H$s& BZ amÁ`m| _| har 
ß`mO H$s CnO 35 go 40 Q>Z/ho. XO© H$s JB©& O¡gm {H$ ~mOma 
_| har ß`mO H$m _yë` à{V {H$bmoJ«m_ ê$n`o 20-30/- h¡, 
Bg{bE {~H«$s à`moOZ Ho$ {bE har ß`mO H$s H$Q>mB© H$aZo H$s 
{g\$m[ae H$s JB©& nydm}Îma nd©Vr` amÁ`m| _| a~r ß`mO H§$Xm| H$mo 
g\$bVmnyd©H$ CJm`m Om gH$Vm h¡&  

from sets matured about one month earlier than 

the other onion crops and yield received from sets 

of Bhima Dark Red was 225 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). Rabi 

onion seed sown in nursery in November-

December 2018, transplanted in January-

February 2019 and harvested in April-May 2019. 

The farmers in these states received 20-22 t/ha 

yield of rabi onion bulbs. The yield of green onion 

was recorded 35-40 t/ha in these states. 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. 

{MÌ 11.4 : boSw>ÝJ Jm§d (Aê$UmMb àXoe) _| ß`mO àXe©Z
Fig.11.4: Onion demonstration at Ledung village 
(Arunachal Pradesh)

Fig.11.5 : Bhima Shakti onion bulbs at Rune village  
(Arunachal Pradesh)

{MÌ 11.5 : ê$Zo Jm§d (Aê$UmMb àXoe) _| ^r_m e{º$ Ho$ 
ß`mO H§$X 

{MÌ 11.6 : Zg©ar Š`m[a`m| H$mo V¡`ma H$aZm (_oKmb`)
Fig.11.6: Preparation of nursery beds (Meghalaya)
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{MÌ 11.7 : {H$gmZm| Ho$ IoVm| _| nm¡X V¡`ma H$aZm (_oKmb`) {MÌ 11.8 : Mw_wH${X_m Jm§d (ZmJmb¡ÊS>) _| har ß`mO 
Fig.11.7: Raising of seedlings in farmer's �ield 

(Meghalaya)

Fig.11. 8:  Green onion crop at Chumukedima village 
(Nagaland)

Trainings

Trainings organized in Arunachal Pradesh 

A training programme on rabi onion cultivation 

was organized on 1 February 2019 at Namsingh 

village to train the farmers about onion 

production technologies for rabi season in which 

50 farmers were participated. Another training 

programme on kharif onion cultivation was 

organized on 7 August 2019 

at College of Horticulture 

and Forestry, Pasighat in 

which 53 farmers were 

p a r t i c i p a t e d .  P r o f .  M . 

P r e m j i t  S i n g h ,  V i c e -

C h a n c e l l o r  o f  C e n t r a l 

Agricultural University, 

I m p h a l  g r a c e d  t h e 

programme as Chief Guest 

and also distributed the 

seed among the farmers. 

à{ejU 

Aê$UmMb àXoe _| Am`mo{OV à{ejU H$m`©H«$_  

a~r _m¡g_ _| ß`mO H$s CËnmXZ àm¡Úmo{J{H$`m| Ho$ ~mao _| {H$gmZm| 
H$mo à{e{jV H$aZo Ho$ à`moOZ go {XZm§H$ 1 \$adar, 2019 H$mo 
Zm_qgh Jm§d _| a~r ß`mO H$s IoVr na EH$ à{ejU H$m`©H«$_  
Am`mo{OV {H$`m J`m {Og_| 50 {H$gmZm| Zo ̂ mJ {b`m& {XZm§H$ 
7 AJñV, 2019 H$mo ~mJdmZr Ed§ dm{ZH$s H$m°boO, nmgrKmQ> _| 
Iar\$ ß`mO H$s IoVr {df` 
na EH$ AÝ` à{ejU 
H$m`©H«$_ Am`mo{OV {H$`m J`m 
{Og_| Hw$b 53 {H$gmZm| Zo 
^mJ {b`m& àmo. ào_OrV qgh, 
H w $bn{V, H o $ÝÐr` H ¥ $ {f 
{dœ{dÚmb`, Bå\$mb Zo 
_w»` A{V{W Ho$ ê$n _| 
H$m`©H«$_ H$s emo^m ~‹T>mB© Am¡a 
{H$gmZm| H$mo ~rO H$m {dVaU 
{H$`m& 

{MÌ 11.9 : nmgrKmQ> (Aê$UmMb àXoe) _| à{ejU H$m`©H«$_ 
Fig.11.9: Training at Pasighat (Arunachal Pradesh)

Training programmes organized in Manipur:  

A training programme on Onion Production 

Technology was organized on 12 September 2019 

at ICAR Research Complex for NEH Region, 

Lamphelpat, Imphal, Manipur. It was attended by 

33 of�icials and progressive farmers from different 

KVKs of Manipur. Dr. S. S. Gadge, PI (TSP-NEH) 

_{Unwa _| Am`mo{OV à{ejU H$m`©H«$_ : nydm}Îma nd©Vr` joÌ Ho$ 
{bE ^mH¥$AZwn H$m AZwg§YmZ n[aga, bmå\o$bnQ>, Bå\$mb, 
_{Unwa _| {XZm§H$ 12 {gVå~a, 2019 H$mo ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na EH$ à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m& Bg 
H$m`©H«$_ _| _{Unwa pñWV {d{^Þ H¥${f {dkmZ Ho$ÝÐm| go 33 
A{YH$m[a`m| Am¡a àJ{Verb {H$gmZm| Zo ̂ mJ {b`m& S>m°. Eg.Eg. 
JmS>Jo, àYmZ AÝdofH$ (OZOmVr` Cn-`moOZm - nydm}Îma 
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{MÌ 11.10 : Bå\$mb (_{Unwa) _| à{ejU H$m`©H«$_ 
Fig 11.10: Training at Imphal (Manipur)

nd©Vr` joÌ) Zo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam {dH${gV H$s JBª ß`mO H$s CËnmXZ àm¡Úmo{J{H$`m| 
na EH$ àñVw{VH$aU {X`m Am¡a ß`mO H$s IoVr go Ow‹S>r ar{V`m| Ho$ 
~mao _| à{V^m{J`m| Ho$ àým| Ho$ CÎma {XE& S>m°. E_.Ama. gmhÿ, 
d[að> d¡km{ZH$, nydm}Îma nd©Vr` joÌ Ho$ {bE ^mH¥$AZwn H$m 
AZwg§YmZ n[aga Zo H$m`©H«$_ H$m g§MmbZ {H$`m& {XZm§H$ 20 
Zdå~a, 2019 H$mo nydm}Îma nd©Vr` joÌ Ho$ {bE ^mH¥$AZwn H$m 
AZwg§YmZ n[aga, bmå\o$bnQ>, Bå\$mb, _{Unwa _| a~r ß`mO 
H$s IoVr na EH$ à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m {Og_| 
Hw$b 50 {H$gmZm| Zo ̂ mJ {b`m& 

delivered presentation on onion production 

technology developed by ICAR-DOGR and 

answered the queries of participants about onion 

cultivation practices.  Dr. M. R. Sahu, Senior 

Scientist , ICAR RC-NEHR coordinated the 

programme. A training programme on rabi onion 

cultivation was also organized on 20 November 

2019 at ICAR Research Complex for NEH Region, 

Lamphelpat, Imphal, Manipur in which 50 farmers 

were participated.      

Training programmes organized in Meghalaya: 

A training programme on kharif onion cultivation 

was organized on 8 July 2019 at ICAR Research 

Complex for NEH Region, Umian in which 58 

farmers were participated. Another training 

programme on rabi  onion cultivation was 

organized on 26 October 2019 at Umiam to train 

the farmers about onion production technologies 

for rabi  in which 52 farmers were participated.

Training programmes organized in Nagaland:  

Training cum seed distribution programme on 

kharif onion cultivation was organized on 6 August 

2019 for onion bene�iciaries of villages viz., New 

Socϋϋnoma, Chumukedima and Bade.  Another 

training cum seed distribution programme on rabi 

onion cultivation was organized on 17 November 

2019. Dr. Aastik Jha, Dr. Waluniba and Dr. Moakala 

Changkiri distributed rabi onion seeds to the best 

performing bene�iciaries to encourage and 

_oKmb` _| Am`mo{OV à{ejU H$m`©H«$_ : Iar\$ ß`mO H$s IoVr 
{df` na EH$ à{ejU H$m`©H«$_ H$m Am`moOZ {XZm§H$ 8 OwbmB©, 
2019 H$mo nydm}Îma nd©Vr` joÌ Ho$ {bE ̂ mH¥$AZwn H$m AZwg§YmZ 
n[aga, C{_`_, _oKmb` _| {H$`m J`m& Bg_| Hw$b 58 {H$gmZm| 
Zo ̂ mJ {b`m& C{_`_ _| hr {XZm§H$ 26 Aºy$~a, 2019 H$mo a~r 
ß`mO H$s IoVr na EH$ AÝ` à{ejU H$m`©H«$_ Am`mo{OV {H$`m 
J`m Vm{H$ a~r _m¡g_ Ho$ {bE ß`mO H$s CËnmXZ àm¡Úmo{J{H$`m| Ho$ 
~mao _| {H$gmZm| H$mo à{e{jV {H$`m Om gHo$& Bg à{ejU 
H$m`©H«$_ _| Hw$b 52 {H$gmZm| Zo ̂ mJ {b`m& 

ZmJmb¡ÊS> _| Am`mo{OV à{ejU H$m`©H«$_ : ZmJmb¡ÊS> Ho$ {d{^Þ 

Jm§dm| `Wm Ý`y gmoHw$Zmo_m, Mw_wH${X_m VWm ~mXo Ho$ ß`mO 
bm^mpÝdVm| Ho$ {bE {XZm§H$ 6 AJñV, 2019 H$mo Iar\$ ß`mO 
H$s IoVr na EH$ à{ejU Ed§ ~rO {dVaU H$m`©H«$_ Am`mo{OV 
{H$`m J`m& EH$ AÝ` à{ejU Ed§ ~rO {dVaU H$m`©H«$_ H$m 
Am`moOZ {XZm§H$ 17 Zdå~a, 2019 H$mo {H$`m J`m {OgH$m 
{df` a~r ß`mO H$s IoVr Wm& S>m°. AmpñVH$ Pm, S>m°. dmbw{Z~m 
Ed§ S>m°. _moH$bm Mm§J{H$ar Zo ß`mO H$s IoVr H$mo àmoËgm{hV Ed§ 
àM{bV H$aZo Ho$ {bE gd©loð> àXe©Z H$aZo dmbo bm^mpÝdVm| H$mo 
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Fig.11.11: Training at New Socϋϋnoma (Nagaland)

{MÌ 11.11 : Ý`y gmoHw$Zmo_m (ZmJmb¡ÊS>) _| à{ejU H$m`©H«$_ 

a~r ß`mO Ho$ ~rO {dV[aV {H$E & ß`mO bm^mpÝdVm| Zo OZOmVr` 
Cn-`moOZm Ho$ VhV Eogo H$m`©H«$_ Ho$ Am`moOZ H$s nhb H$s 
gamhZm H$s Am¡a H$m`©H«$_ H$mo g\$b ~ZmZo _| AnZm nyam gh`moJ 
XoZo H$m AmœmgZ {X`m&  

popularize onion cult ivation.  The onion 

bene�iciaries expressed their heartfelt gratitude 

for initiating such a programme under TSP and 

assured full cooperation for the success of the 

programme. 
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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. Three 

training programmes were organized for 

scheduled caste farmers on “Onion Production 

Technology” during March 22-28, 2019 (March 

22-23, 2019, March 25-26, 2019 and March 27-28, 

2019). Under Scheduled Caste Sub Plan (SCSP) 

scheme, total 77 onion growers from Maharashtra 

participated in these training programmes.  

In inaugural function, Dr. Major Singh, Director, 

ICAR-DOGR welcomed the farmers and advised 

them to adopt advanced technology for cultivation 

of onion to get better yield along with the quality 

produce. Dr. Singh emphasized to cultivate 

improved varieties of onion according to season. 

Dr. Vijay Mahajan, Principal Scientist (Horti.) 

suggested for the use of drip or sprinkler irrigation 

system to save water, labour and have other added 

advantages compared to �lood irrigation. Dr. A. J. 

Gupta, Principal Scientist (Horticulture) urged to 

the farmers to get the bene�it of the scheme to 

improve their livelihood. Lectures were delivered 

by scientists of ICAR-DOGR on improved varieties, 

nursery management, cultivation practices, 

fertilizer management, micro-irrigation, pest 

control, harvesting, storage, post-harvest 

management ,  marketing,  role of SHGs in 

increasing socio-economic status of farmers, etc. 

The various agro-practices were demonstrated to 

farmers with experiments laid at ICAR-DOGR 

farm. The queries of the farmers were answered 

Bg `moOZm H$m _w»` CÔoí` g§gmYZ Am¡a à_wI _hËdnyU© 
AmXmZ CnbãY H$amH$a AZwgy{MV Om{V go Ow‹S>o {H$gmZm| H$m 
Am{W©H$ {dH$mg H$a CÝh| ‘w»¶ Ymam ‘| bmZm h¢& 

AZwgy{MV Om{V Cn-`moOZm ñH$s_ Ho$ VhV à{ejU 

H$m`©H«$_ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
{Z`{_V ê$n go AnZo b{jV {hVYmaH$m| VH$ ß`mO Am¡a bhgwZ 
H$s àm¡Úmo{J{H$`m| H$m àgma H$aZo Ho$ {bE à{ejU H$m`©H«$_ 
MbmE OmVo h¢& [anmoQ>m©YrZ Ad{Y Ho$ Xm¡amZ {XZm§H$ 22-28 
_mM©, 2019, 22-23 _mM©, 2019, 25-26 _mM©, 2019 
Am¡a 27-28 _mM©, 2019 H$mo 'ß`mO H$s CËnmXZ àm¡Úmo{JH$s' 
na AZwgy{MV Om{V go Ow‹S>o {H$gmZm| Ho$ {bE Hw$b VrZ à{ejU 
H$m`©H«$_ Am`mo{OV {H$E JE& AZwgy{MV Om{V Cn-`moOZm Ho$ 
VhV Am`mo{OV à{ejU H$m`©H«$_m| _| _hmamï´> amÁ` go Hw$b 77 
ß`mO CËnmXH$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 ñdmJV H$aVo hþE 
CÝh| JwUdÎmm CËnmX Ho$ gmW gmW ~ohVa CnO hm{gb H$aZo Ho$ 
{bE ß`mO H$s IoVr _| CÞV VH$ZrH$m| H$mo AnZmZo H$s gbmh Xr& 
S>m°. qgh Zo _m¡g_ Ho$ AZwgma ß`mO H$s CÞV {H$ñ_m| H$s IoVr 
H$aZo na ~b {X`m& S>m°. {dO` _hmOZ, àYmZ d¡km{ZH$ 
(~mJdmZr) Zo Ob Am¡a l_ H$s ~MV H$aZo Ho$ {bE {S´>n AWdm 
pñà§Šba qgMmB© H$mo AnZmZo H$m gwPmd {X`m {OgHo$ ~m‹T> qgMmB© 
Ho$ _wH$m~bo _| AZoH$ bm^ h¢& S>m°. A_aOrV Jwám, àYmZ 
d¡km{ZH$ (~mJdmZr) Zo {H$gmZm| go AnZr AmOr{dH$m _| gwYma 
bmZo Ho$ {bE ñH$s_ H$m bm^ CR>mZo H$m AZwamoY {H$`m& ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Zo {OZ 
{df`m| na ì`m»`mZ àñVwV {H$E CZ_| em{_b Wo : CÞV  {H$ñ_|, 
Zg©ar à~§YZ, IoVr ar{V`m§, Cd©aH$ à~§YZ, gyú_ qgMmB©, 
ZmerOrd {Z`§ÌU, Vw‹S>mB©, ̂ ÊS>maU, \$gbmoÎma à~§YZ, {dnUZ, 
VWm {H$gmZm| H$s Am{W©H$ gm_m{OH$ 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 AZoH$ H¥${f ar{V`m§ àX{e©V H$s 
JBª& nañna dmVm©bmn dmbo gÌm| _| ^mH¥$AZwn - ß`mO Ed§ 

ß`mO Ed§ bhgwZ Ho$ {bE AZwgy{MV Om{V Cn-`moOZm 
Scheduled Caste Sub-Plan for Onion and Garlic

dm{f©H$ à{VdoXZ 2019 
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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 and technical 

bulletins. Dr. S. S. Gadge, Senior Scientist 

(Agricultural Extension) and Dr. R. B. Kale, 

Scientist (Agricultural Extension) coordinated the 

training programmes. 

bhgwZ AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Zo {H$gmZm| Ho$ àým| 
H$m CÎma {X`m& Bg Adga na {H$gmZm| Zo ̂ r 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& {H$gmZm| H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam {dH${gV CÞV {H$ñ_m| Ho$ ~rO, Cd©aH$, 
H$sQ>ZmeH$ Am¡a VH$ZrH$s ~wbo{Q>Z àXmZ {H$`m J`m& S>m°. 
Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) VWm S>m°. Ama.~r. 
H$mbo, d¡km{ZH$ (H¥${f àgma) Zo à{ejU H$m`©H«$_ H$m g§MmbZ 
Ed§ g_Ýd` {H$`m& 

{MÌ 12.1 : AZwgy{MV Om{V Cn-`moOZm Ho$ VhV Am`mo{OV à{ejU H$m`©H«$_  
 Fig.12.1: Training Programmes under SCSP Scheme 

Beside these, two training programmes were 

organized for scheduled caste farmers on “Kharif 

Onion Production Technology” on 17 June 2019 

and 15 July 2019 in which total 20 scheduled caste 

farmers from Amravati district of Maharashtra 

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. 

BgHo$ Abmdm, 17 OyZ 2019 Am¡a 15 OwbmB© 2019 H$mo 
Iar\$ ß`mO CËnmXZ àm¡Úmo{JH$s na AZwgy{MV Om{V Ho$ 
{H$gmZm| Ho$ {bE Xmo à{ejU H$m`©H«$_ Am`mo{OV {H$E JE, 
{OZ_| _hmamï´> Ho$ A_amdVr {Obo Ho$ Hw$b 20 AZwgy{MV Om{V 
Ho$ {H$gmZm| Zo ^mJ {b`m& {H$gmZm| H$mo {ZXoemb` Ûmam 
{dH${gV CÞV {H$ñ_m| Ho$ ~rO, Cd©aH$, H$sQ>ZmeH$ Am¡a 
VH$ZrH$s ~wbo{Q>Z àXmZ {H$`m J`m& S>m°. Eg.Eg. JmS>Jo, d[að> 
d¡km{ZH$ (H¥${f {dñVma) Zo BZ à{ejU H$m`©H«$_m| H$m g_Ýd` 
{H$`m&
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An innovative initiative “Mera Gaon Mera Gaurav” 

(My Village My Pride) has been planned to 

promote the direct interface of scientists with the 

farmers to hasten the lab to land process.  The 

objective of this 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 o n ,  J aw u lke ,  K h a i re n a ga r,  G o s a s i , 

Mitgudwadi ,  Kanhur Mesai ,  Khairewadi , 

Khadakwadi, Loni, Pondewadi, Dhamni and 

Ranmala. The various activities were carried out in 

these �ifteen villages. Three teams of scientists 

were formed to do activities in these villages 

under the scheme. In these villages, onion crop is 

grown in all three seasons and garlic is also grown 

on small scale. The scientists of ICAR-DOGR 

provided scienti�ic information to the farmers 

about improved technology of onion and garlic 

time to time. The activities to be undertaken in 

Mera Gaon Mera Gaurav project have been 

discussed with village of�icials and Sarpanch of the 

respective villages. They assured full cooperation 

for implementation of this initiative in their 

villages. The scientists of ICAR-DOGR are in 

constant touch with the villagers and visit 

identi�ied villages to address various technical 

issues in cultivation of various crops by the 

farmers. 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 scientists (19) of ICAR-DOGR provided 

scienti�ic information to the farmers about 

EH$ ZdmoÝ_ofr nhb '_oam Jm§d _oam Jm¡ad' H$s ewê$AmV H$s JB© 
{OgH$m à`moOZ à`moJembm go IoV VH$ H$s à{H«$`m H$mo gwMmê$ 
~ZmZo _| {H$gmZm| Ho$ gmW d¡km{ZH$m| H$s grYr ~mVMrV H$mo 
~‹T>mdm XoZm h¡& Bg `moOZm H$m CÔoí` {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>mH$dmS>r, 
dê$So>, JwbmZr, dm\$Jm§d, OdwëHo$, I¡aoZJa, Jmogmgr, 
{_Q>JwS>dmS>r, H$mÝhþa _ogmB©, I¡aodmS>r, IS>H$dmS>r, bmoZr, 
nm§oXodmS>r, Ym_Zr Am¡a amZ_bm H$s nhMmZ H$s JB©& BZ Jm§dm| _| 
{ZXoemb` Ûmam AZoH$ J{V{d{Y`m§ MbmB© JBª& 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& BZ Jm§dm| _| g^r VrZm| _m¡g_m| _| ß`mO \$gb H$s IoVr H$s 
OmVr h¡ Am¡a bhgwZ H$mo ^r bKw ñVa na CJm`m OmVm h¡& 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 
d¡km{ZH$m| Ûmam g_` g_` na ß`mO Ed§ bhgwZ H$s CÞV 
àm¡Úmo{JH$s Ho$ ~mao _| {H$gmZm| H$mo d¡km{ZH$ OmZH$mar àXmZ H$s 
JB©& _oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V MbmB© OmZo dmbr 
J{V{d{Y`m| Ho$ ~mao _| g§~§{YV Jm§dm| Ho$ J«m_ A{YH$m[a`m| Am¡a 
gan§M go ~mVMrV H$s JB©& CÝhm|Zo AnZo Jm§dm| _| Bg nhb H$mo 
bmJy H$aZo _| AnZm nyU© gh`moJ XoZo H$m AmœmgZ {X`m& 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 
d¡km{ZH$ J«m_rUm| Ho$ gmW bJmVma gånH©$ _| h¢ Am¡a d¡km{ZH$ 
Q>r_ Zo Jm§dm| H$m Xm¡am {H$`m Vm{H$ dhm§ {H$gmZm| H$mo {d{^Þ \$gbm| 
H$s IoVr _| AmZo dmbr VH$ZrH$s g_ñ`mAm| H$m g_mYmZ {H$`m 
Om gHo$& 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&

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 19 
d¡km{ZH$m| Zo g_` g_` na ß`mO Ed§ bhgwZ H$s CÞV 

_oam Jm§d _oam Jm¡ad 
Mera Gaon Mera Gaurav 
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improved technology of onion and garlic time to 

time. In total, 2442 farmers of 15 villages were 

bene�itted due to 111 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. Total 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 44 training 

programmes on different topics such as; pest and 

disease management, rabi onion harvesting and 

storage, post-harvest management, kharif onion 

cultivation, nursery preparation, etc. were 

organized in the adopted villages in which total 

1256 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. Pondewadi village received 

Model Village Award in the year 2019.

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 (15 

September-2October 2019 and 16-31 December 

2019) were done along with farmers of MGMG 

villages. 

Two training programmes were organized for 

scheduled caste farmers of MGMG villages on 

“Onion Production Technology” during 22-23 

March 2019 and 25-26 March 2019. Under 

Scheduled Caste Sub Plan (SCSP) scheme, total 49 

onion growers from villages adopted under MGMG 

scheme participated in these training progra-

mmes. 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, 

àm¡Úmo{JH$s Ho$ ~mao _| {H$gmZm| H$mo d¡km{ZH$ OmZH$mar CnbãY 
H$amB©& Hw$b {_bmH$a, _oam Jm§d _oam Jm¡ad `moOZm Ho$ A§VJ©V 
111 J{V{d{Y`m| (OmJê$H$Vm g¥OZ, BÝQ>a\o$g ~¡R>H$ Am{X) Ho$ 
_mÜ`_ go 15 Jm§dm| Ho$ Hw$b 2442 {H$gmZm| H$mo bm^ nhþ§Mm`m 
J`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (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& 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$s 
Vw‹S>mB© AWdm IwXmB© Ed§ ^ÊS>maU; \$gbmoÎma à~§YZ; Iar\$ 
ß`mO H$s IoVr; VWm Zg©ar V¡`ma H$aZm Am{X na Hw$b 44 
à{ejU H$m`©H«$_ Am`mo{OV {H$E JE& BZ H$m`©H«$_m| _| Hw$b 
1256 {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©$ _| h¢ 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$& df© 2019 _| 
nmoÊSo>dmS>r Jm§d H$mo _m°S>b Jm§d nwañH$ma àmá hþAm&

_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 (15 {gVå~a go 2 
Aºy$~a Am¡a 16 go 31 {Xgå~a, 2019) Ho$ VhV {d{^Þ 
ñdÀN>Vm J{V{d{Y`m§ MbmBª JBª&

{XZm§H$ 22-23 _mM©, 2019 VWm {XZm§H$ 25-26 _mM©, 
2019 Ho$ Xm¡amZ 'ß`mO H$s CËnmXZ àm¡Úmo{JH$s' na _oam Jm§d 
_oam Jm¡ad Ho$ A§VJ©V A§JrH¥$V {H$E JE Jm§dm| Ho$ AZwgy{MV Om{V 
{H$gmZm| Ho$ {bE Xmo à{ejU H$m`©H«$_ Am`mo{OV {H$E JE& 
AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V, BZ à{ejU H$m`©H«$_m| 
_| _oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV A§JrH¥$V {H$E JE Jm§dm| go 
Hw$b 49 ß`mO CËnmXH$m| Zo ̂ mJ {b`m& ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Ûmam {d{^Þ {df`m| na 
ì`m»`mZ àñVwV {H$E JE& BZ {df`m| _| em{_b Wo : CÞV {H$ñ_|, 
Zg©ar à~§YZ, IoVr ar{V`m§, Cd©aH$ à~§YZ, gyú_ qgMmB©, 
ZmerOrd {Z`§ÌU, IwXmB© Ed§ Vw‹S>mB©, ^ÊS>maU, \$gbmoÎma 
à~§YZ, {dnUZ, {H$gmZm| H$s gm_m{OH$ Am{W©H$ pñW{V _| gwYma 
bmZo _| ñd`§ ghm`Vm g_yhm| H$s ^y{_H$m, Am{X& ^mH¥$AZwn - 
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marketing, role of SHGs in increasing socio-

economic status of farmers, etc. topics. The various 

agro-practices were demonstrated to farmers with 

experiments laid at ICAR-DOGR farm. The queries 

of the farmers were answered by the scientists of 

ICAR-DOGR in interactive 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 

and technical bulletins (Sanchalanalayadware 

Viksit Kanda va Lasnachya Jati, Kanda Pratwari 

Yantra, Kanda Ropvatikeche Vyavasthapan and 

Kanda Lagwad). Dr. S. S. Gadge, Senior Scientist 

(Agricultural Extension) coordinated these 

training programmes. 

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. 

ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ \$m_© na ñWm{nV 
narjUm| _| {H$gmZm| Ho$ g_j {d{^Þ H¥${f ar{V`m§ àX{e©V H$s JBª& 
nañna ~mVMrV dmbo gÌm| _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Zo {H$gmZm| Ho$ àým| Ho$ CÎma 
{XE& Bg Adga na {H$gmZm| Zo ^r AnZo {dMma àH$Q> {H$E& 
g_mnZ g_mamoh _|, à{V^m{J`m| H$mo à_mU-nÌ {dV[aV {H$E JE& 
{H$gmZm| H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
Ûmam {dH${gV H$s JBª CÞV {H$ñ_m| Ho$ ~rO, Cd©aH$, H$sQ>ZmeH$ 
VWm VH$ZrH$s ~wbo{Q>Z (H$m§Xm àVdmar `§Ì, g§MmbZmb`mXdmao 
{dH${gV H$m§Xm d bgUmÀ`m OmVr, H$m§Xm amondm{Q>Ho$Mo 
ì`dñWmnZ Am¡a H$m§Xm bmJdS>) {H$gmZm| H$mo àXmZ {H$E JE& S>m°. 
Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) Zo BZ à{ejU 
H$m`©H«$_m| H$m g§MmbZ Ed§ g_Ýd` {H$`m& 

_oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV A§JrH¥$V {H$E JE Jm§dm| _| 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s 
àm¡Úmo{JH$s H$mo AnZmZo Ho$ ~mX AZoH$ {H$gmZm| Zo XmoJwZr Am` 
hm{gb H$s h¡& {ZXoemb` H$s àm¡Úmo{J{H$`m| H$mo AnZmZo Ho$ 
CnamÝV BZH$s gm_m{OH$-Am{W©H$ pñW{V _| A^yVnyd© d¥{Õ 
hþB© h¡&  

{MÌ 13.1 : ñdÀN> ̂ maV A{^`mZ (15 {gVå~a go 2 Aºy$~a, 2019) Ho$ VhV {XZm§H$ 19 {gVå~a, 2019 H$mo H$mÝhþa _ogmB© _|  H$m`©H«$_ 

Fig.13.1: Programme at Kanhur Mesai on 19 September 2019 under Swachha Bharat Abhiyan (15 Sep. - 2 Oct. 2019)

Fig.13.2: Programme at Pondewadi on 20 December 2019 under Swachha Bharat Abhiyan (16-31 December 2019)

{MÌ 13.2 : ñdÀN> ^maV A{^`mZ (16 go 31 {Xgå~a, 2019) Ho$ VhV {XZm§H$ 20 {Xgå~a, 2019 H$mo nm|XodmS>r _| H$m`©H«$_ 
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Transfer of Technology

à{ejU H$m erf©H$ 
Topic of Training

àm`moOH$ EOoÝgr 
Sponsored 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$s IoVr àm¡Úmo{JH$s 
Rabi Onion Cultivation 
Technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  MGMG, ICAR-

DOGR, Rajgurunagar, Pune

5 OZdar, 2019 I¡aoZJa, 
{Obm nwUo
5 January, 2019 
Khairenagar, District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

a~r ß`mO H$s IoVr àm¡Úmo{JH$s 
Rabi Onion Cultivation 
Technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo MGMG, ICAR-

DOGR, Rajgurunagar, Pune

7 OZdar, 2019 
IS>H$dmS>r, {Obm nwUo
7 January, 2019 
Khadakwadi, District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

a~r ß`mO H$s IoVr àm¡Úmo{JH$s 
Rabi Onion Cultivation 
Technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo MGMG, ICAR-

DOGR, Rajgurunagar, Pune

10 OZdar, 2019 bmoZr, 
{Obm nwUo 
10 January, 2019 Loni, 
District Pune

nwUo {Obo go 23 {H$gmZ 
23 Farmers from 
District Pune

a~r ß`mO H$s IoVr àm¡Úmo{JH$s 
Rabi Onion Cultivation 
Technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo MGMG, ICAR-

DOGR, Rajgurunagar, Pune

14 OZdar, 2019 nmoÝXodmS>r, 
{Obm nwUo 
14 January, 2019 
Pondewadi, District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

a~r ß`mO H$s IoVr àm¡Úmo{JH$s 
Rabi Onion Cultivation 
Technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo MGMG, ICAR-

DOGR, Rajgurunagar, Pune

17 OZdar, 2019 Ym_Zr, 
{Obm nwUo 
17 January, 2019 Dhamni, 
District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

ß`mO H$s IwXmB© 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

22 OZdar, 2019 H$mÝhþa _ogmB©, 
{Obm nwUo 
22 January, 2019 Kanhur 
Mesai, District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

ß`mO H$s IwXmB© Ed§ \$gbmoÎma 
à~§YZ 
Onion harvesting & 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

4 \$adar, 2019 dm\$Jm§d, 
{Obm nwUo
4 February, 2019 Wafgaon, 
District Pune

nwUo {Obo go 24 {H$gmZ 
24 Farmers from 
District Pune

Am`mo{OV à{ejU
Training organized

àm¡Úmo{JH$s hñVm§VaU 

Continued on next page..... 

ß`mO H$s IwXmB© Ed§ \$gbmoÎma 
à~§YZ
Onion harvesting & post-
harvest management

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

16 \$adar, 2019 nm~b, 
{Obm nwUo 
16 February, 2019 Pabal, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

Annual Report 2019 
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ß`mO ~rO CËnmXH$m| Ho$ {bE 
à{ejU 
Training for Onion Seed 
Growers

AmñH$s, Jwê$J«m_, h[a`mUm 
ASCI, Gurugram, Haryana

23 \$adar go 25 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
23 February- 25 March, 
2019 ICAR-DOGR, 
Rajgurunagar

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go 
ß`mO CËnmXZ 
Onion Production 
through Sets Technology

godm B§Q>aZoeZb, dmamUgr
Sewa International, Varanasi 

10 _mM©, 2019 
naemoXm ~mOma, Zmam`Unwa 
10 March, 2019 Parshodha 
Bazar, Narayanpur

{_Om©nwa {Obm, CÎma 
àXoe go 50 {H$gmZ 
50 Farmers from 
District Mirzapur 
(UP)

ß`mO H$s IwXmB© 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

13 _mM©, 2019 
Jmogmgr, {Obm nwUo
13 March, 2019 Gosasi, 
District Pune

nwUo {Obo go 23 {H$gmZ 
23 Farmers from 
District Pune

ß`mO H$s IwXmB© 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

16 _mM©, 2019 
amZ_bm, {Obm nwUo 
16 March, 2019 Ranmala, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

ß`mO H$s IwXmB© 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

19 _mM©, 2019 
I¡aodmS>r, {Obm nwUo 
19 March, 2019 
Khairewadi, District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology

AZwgy{MV Om{V Cn-`moOZm 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo  
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

22 - 23 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa,
22-23 March, 2019 ICAR-
DOGR, Rajgurunagar

nwUo {Obo go 24 {H$gmZ 
24 Farmers from 
District Pune

Continued from previous page..... 

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

25 - 26 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
25-26 March, 2019 ICAR-
DOGR, Rajgurunagar

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

Continued on next page..... 

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

27 - 28 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
27-28 March, 2019 ICAR-
DOGR, Rajgurunagar

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

à{ejU H$m erf©H$ 
Topic of Training

àm`moOH$ EOoÝgr 
Sponsored Agency

{XZm§H$ Ed§ Am`moOZ ñWb 
Date and Venue

à{V^m{J`m| H$s g§»`m 
No. of Participants

dm{f©H$ à{VdoXZ 2019 
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ß`mO H$s IwXmB© Ed§ \$gbmoÎma 
à~§YZ
Harvesting and Post-
harvest Management of 
Onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

11 Aà¡b, 2019 
I¡aodmS>r, {Obm nwUo 
11 April, 2019 Khairewadi, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

ß`mO H$m \$gbmoÎma à~§YZ 
Post-harvest 
management of onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

22 Aà¡b, 2019 
dê$So>, {Obm nwUo 
22 April,2019 Varude, 
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

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

9 _B©, 2019 
Jmogmgr, {Obm nwUo 
9 May, 2019 Gosasi, 
District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

Scienti�ic Cultivation of 
Onion and Garlic

OZOm{V Cn-`moOZm 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa 
TSP, ICAR-DOGR, Rajgurunagar

9 _B©, 2019 
Im§S>~mam, {Obm ZÝXþa~ma 
9 May, 2019 Khandbara, 
District Nandurbar

ZÝXþa~ma {Obo go 95 
{H$gmZ 
95 Farmers from 
District Nandurbar

Iar\$ ß`mO H$s Zg©ar V¡`ma 
H$aZm 
Nursery preparation of 
kharif onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

15 _B©, 2019 
amZ_bm, {Obm nwUo 
15 May, 2019 Ranmala, 
District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

ß`mO \$gb H$m Zg©ar à~§YZ 
Nursery management of 
onion crop

_oam Jm§d - _oam Jm¡ad 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

17 _B©, 2019 
H$mÝhþa _ogmB©, {Obm nwUo 
17 May,2019 Kanhur Mesai, 
District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

Continued from previous page..... 

Iar\$ ß`mO H$s Zg©ar V¡`ma 
H$aZm
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, 
Rajgurunagar, Pune

27 _B©, 2019 
bmoZr, {Obm nwUo 
27 May, 2019 
Loni, District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

Continued on next page..... 

ß`mO Ed§ bhgwZ ‘| hm{b¶m 
AZwg§YmZ ¶w{º$¶m§ na 
Am§Vam©ï´>r¶ à[ejU
International Training on 
Resent Research 
Approaches in Onion and 
Garlic 

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ed§ EQ>rnr~rAma, Am¡a§Jm~mX 
ICAR-DOGR, Rajgurunagar, 
Pune & ATPBR, Aurangabad 

10 go 15 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo
10-15 June, 2019 
ICAR-DOGR, Rajgurunagar, 
Pune

~m§JbmXoe H¥${f AZwg§YmZ 
g§ñWmZ go 10 d¡km{ZH$ 
A{YH$mar 
10 Scienti�ic 
Of�icers from 
Bangladesh 
Agriculture 
Research Institute 
(BARI), Bangladesh 

à{ejU H$m erf©H$ 
Topic of Training

àm`moOH$ EOoÝgr 
Sponsored 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, 
Rajgurunagar, Pune

11 OyZ, 2019 
nm§oXodmS>r, {Obm nwUo
11 June,2019 Pondewadi, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers 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, 
Rajgurunagar, Pune

13 OyZ, 2019 
JwbmZr, {Obm nwUo
13 June,2019 Gulani, 
District Pune

nwUo {Obo go 26 {H$gmZ 
26 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¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

17 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
17 June,2019 ICAR-DOGR, 
Rajgurunagar

A_amdVr {Obo, _hmamï´> 
go 10 {H$gmZ
10 Farmers from 
Dist. Amravati (MS) 

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s
Kharif 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

19 OyZ, 2019 
{_Q>JwS>dmS>r, {Obm nwUo 
19 June,2019 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¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

25 OyZ, 2019 
Ym_Zr, {Obm nwUo
25 June,2019 Dhamni, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

ß`mO CËnmXZ _| Zg©ar à~§YZ 
Nursery management in 
onion production

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

27 OyZ, 2019 
dm\$Jm§d, {Obm nwUo
27 June,2019 Wafgaon, 
District Pune

nwUo {Obo go 45 {H$gmZ 
45 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, 
Rajgurunagar, Pune

3 OwbmB©, 2019 
I¡aoZJa, {Obm nwUo
3 July,2019 Khairenagar, 
District Pune

nwUo {Obo go 32 {H$gmZ 
32 Farmers from 
District Pune

Continued from previous page..... 

ß`mO H$s IoVr H$mo bmoH${à¶ 
~ZmZm 
Popularization of onion 
cultivation 

OZOm{V¶ Cn¶moOZm - nwdmoÎma nd©Vr¶ 
joÌ, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo
TSP-NEH, ICAR-DOGR, 
Rajgurunagar, Pune

6 OwbmB©, 2019, ^mH¥$AZwn -  
nwdmoÎma nd©Vr¶ AZwg§YmZ narga, 
Bå’$mb, ‘{Unwa
6 July, 2019 ICAR-RC NEHR, 
Lamphelpat, Imphal, 
Manipur

‘{Unwa Ho$ {d{^Þ Ho$drHo$ 
go 30 A{YH$mar 
30 Of�icials from 
different KVKs of 
Manipur

Continued on next page..... 
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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, 
Rajgurunagar, Pune

6 OwbmB©, 2019 
OdwëHo$, {Obm nwUo
6 July, 2019 Jawulke, 
District Pune

nwUo {Obo go 27 {H$gmZ 
27 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¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo  
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

15 OwbmB©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo
15 July,2019 ICAR-DOGR, 
Rajgurunagar

A_amdVr {Obm, _hmamï´> 
go 10 {H$gmZ 
10 Farmers from 
District Amravati 
(MS)

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

16 OwbmB©, 2019 JS>mIdmS>r, 
{Obm nwUo 
16 July, 2019 Gadakhwadi, 
District Pune

nwUo {Obo go 24 {H$gmZ 
24 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, 
Rajgurunagar, Pune

18 OwbmB©, 2019 IS>mH$dmS>r, 
{Obm nwUo 
18 July, 2019 Khadakwadi, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

nN>oVr Iar\$ H$m Zg©ar à~§YZ 
Late Kharif  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

8 AJñV, 2019 
I¡aoZJa, {Obm nwUo
8 August, 2019 
Khairenagar, District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

nN>oVr Iar\$  ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s
Late Kharif 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

17 AJñV, 2019 dê$So>, 
{Obm nwUo 
17 August, 2019 Varude, 
District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

nN>oVr Iar\$  ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s
Late Kharif 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

27 AJñV, 2019 {_Q>JwS>dmS>r, 
{Obm nwUo 
27 August, 2019 
Mitgudwadi, District Pune

nwUo {Obo go 24 {H$gmZ 
24 Farmers from 
District Pune

Continued from previous page..... 

nN>oVr Iar\$  ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Late Kharif 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

29 AJñV, 2019 JwbmZr, 
{Obm nwUo 
29 August, 2019 
Gulani,District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

Continued on next page..... 
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nN>oVr Iar\$  ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Late Kharif 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

31 AJñV, 2019 nmo§XodmS>r, 
{Obm nwUo
31 August, 2019 
Pondewadi, District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s
Late Kharif 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

6 {gVå~a, 2019 
OdwëHo$, {Obm nwUo
6 September, 2019 
Jawulke,District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology

OZOmVr` Cn-`moOZm - nydm}Îma 
nd©Vr` joÌ, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
TSP-NEH, ICAR-DOGR, 
Rajgurunagar, Pune

12 {gVå~a, 2019 ^mH¥$AZwn - 
nydm}Îma nd©Vr` joÌ Ho$ {bE 
AZwg§YmZ n[aga, bmå\o$bnQ>, 
Bå\$mb, _{Unwa 
12 September, 2019 ICAR-
RC NEHR, Lamphelpat, 
Imphal, Manipur

_{Unwa Ho$ {d{^Þ H¥${f 
{dkmZ Ho$ÝÐm| go 33 
A{YH$mar Ed§ àJ{Verb 
{H$gmZ 
33 Of�icials and 
Progressive farmers 
from different KVKs 
of Manipur

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

19 {gVå~a, 2019 H$mÝhþa 
_ogmB©, {Obm nwUo 
19 September, 2019 Kanhur 
Mesai, District Pune

nwUo {Obo go 75 {H$gmZ 
75 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

7 Aºy$~a, 2019 dm\$Jm§d, 
{Obm nwUo
7 October, 2019 
Wafgaon,District Pune

nwUo {Obo go 28 {H$gmZ 
28Farmers 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

11 Aºy$~a, 2019 JwbmZr, 
{Obm nwUo 
11 October, 2019 Gulani, 
District Pune

nwUo {Obo go 30 {H$gmZ 
30Farmers from 
District Pune

Continued from previous page..... 

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

17 Aºy$~a, 2019 I¡aodmS>r, 
{Obm nwUo 
17 October, 2019 
Kahirewadi, District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

ß`mO H$s ì`mdgm{`H$ IoVr 
Commercial Cultivation 
of Onion

OZOmVr` Cn-`moOZm, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa
TSP, ICAR-DOGR, Rajgurunagar

25 Aºy$~a, 2019 VboKa, 
VmbwH$m Amå~oJm§d, {Obm nwUo
25 October, 2019 Taleghar, 
Tal. Ambegaon, Dist. - Pune

nwUo {Obo go 50 {H$gmZ 
50 Farmers from 
District Pune

Continued on next page..... 
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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

29 Aºy$~a, 2019 dê$So>, 
{Obm nwUo 
29 October, 2019 
Varude,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

4 Zdå~a, 2019 
JS>mIdmS>r, {Obm nwUo
4 November, 2019 
Gadakhwadi, District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

Iar\$ ß`mO H$s IwXmB©
Kharif Onion Harvesting

_oam Jm§d - _oam Jm¡ad 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

11 Zdå~a, 2019 OdwëHo$, 
{Obm nwUo 
11 November, 2019 
Jawulke,District Pune 

nwUo {Obo go 32 {H$gmZ 
32 Farmers from 
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

15 - 16 Zdå~a, 2019 lmdUr 
Ed§ nmbrnmS>m, {Obm ZÝXþa~ma 
15-16 November, 2019 
Shravani and Palipada, 
District Nandurbar

ZÝXþa~a {Obo go 115 
{H$gmZ 
115 Farmers from 
District Nandurbar

Iar\$ ß`mO H$s IwXmB© 
Kharif Onion Harvesting

_oam Jm§d - _oam Jm¡ad ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  MGMG, ICAR-

DOGR, Rajgurunagar, Pune

22 Zdå~a, 2019 Jmogmgr, 
{Obm nwUo
22 November, 2019 
Gosasi,District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

ß`mO H$s CÞV IoVr 
Improved Cultivation of 
Onion

godm B§Q>aZoeZb, dmamUgr Ed§ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo
Sewa International Varanasi & 
ICAR-DOGR, Rajgurunagar, 
Pune

23 Zdå~a, 2019 naemoXm 
~mOma, Zmam`Unwa 
23 November, 2019 
Parshodha Bazar, 
Narayanpur

{_Om©nwa {Obm, CÎma 
àXoe go 60 {H$gmZ
60 Farmers from 
District Mirzapur, 
Uttar Pradesh

Continued from previous page..... 

Iar\$ ß`mO H$s IwXmB© 
Kharif Onion Harvesting

_oam Jm§d - _oam Jm¡ad ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa,nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

3 {Xgå~a, 2019 
{_Q>JwS>dmS>r, {Obm nwUo 
3 December, 2019 
Mitgudwadi, District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

Iar\$ ß`mO H$s IwXmB© 
Kharif Onion Harvesting

_oam Jm§d - _oam Jm¡ad ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

10 {Xgå~a, 2019 nm|XodmS>r, 
{Obm nwUo
10 December, 2019 
Pondewadi, District Pune

nwUo {Obo go 35 {H$gmZ 
35 Farmers from 
District Pune

ß`mO Ed bhgwZ H$s d¡km{ZH$ 
IoVr 
Scienti�ic Cultivation of 
Onion and Garlic

OoHo$ ~OmO Q´>ñQ>, grH$a 
JK Bajaj Trust, Sikar 

22 - 24 {Xgå~a, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
22-24 December, 2019 
ICAR-DOGR, Rajgurunagar

grH$a, amOñWmZ go 24 
{H$gmZ 
24 Farmers from 
Sikar, Rajasthan

à{ejU H$m erf©H$ 
Topic of Training

àm`moOH$ EOoÝgr 
Sponsored 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 Exhibitions

àXe©{Z`m| _| ^mJrXmar 

àXe©Zr 
Exhibition

Am`moOH$ 
Organizer

{XZm§H$ 
Date 

Am`moOZ ñWb 
Venue

½bmo~b \$m_©g© 2019
Global Farmers 2019

H¥${f {dkmZ Ho$ÝÐ, J«m_moÞVr, 
Zmam`UJm§d 
KVK, Gramonnati, Narayangaon

3 - 6 OZdar, 2019
3-6 January, 2019

H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d 
KVK, Narayangaon

H¥$fH$ 2019 
Krushik 2019

H¥${f {dkmZ Ho$ÝÐ, EJ«rH$ëMab 
So>dbon_oÝQ> Q´>ñQ>, ~mam_Vr 
KVK, Agricultural Development 
Trust (ADT), Baramati

17 - 20 OZdar, 2019 
17-20 January, 2019

H¥${f {dkmZ Ho$ÝÐ, 
~mam_Vr 
KVK, Baramati

amï´>r` ~mJdmZr _obm 
National Horticultural 
Fair

^mH¥$AZwn - ^maVr` ~mJdmZr 
AZwg§YmZ g§ñWmZ, ~|Jbwê$
ICAR-IIHR, Bengaluru

23 - 25 OZdar, 2019 
23-25 January, 2019

^mH¥$AZwn - ^maVr` 
~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jbwê$
ICAR-IIHR, 
Bengaluru

{dkmZ {Xdg àXe©Zr
Science Day Exhibition

Q>mQ>m B§pñQ>Q>çyQ> Am°\$ \$ÊS>m_oÝQ>b 
[agM©, Zmam`UJm§d 
Tata Institute of Fundamental 
Research (TIFR), Narayangaon

28 \$adar go 1 _mM©, 2019 
28 February-1 March, 2019

{OAm§Q> _rQ>adod ao{S>`mo 
Q>o{bñH$mon, ImoS>X 
Giant Metrewave 
Radio Telescope 
(GMRT), Khodad

nygm H¥${f {dkmZ _obm 2019 
Pusa Krishi Vigyan Mela 
2019

^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ 
g§ñWmZ, nygm, ZB© {X„r 
ICAR-IARI, New Delhi

5 - 7 _mM©, 2019 
5-7 March, 2019

^mH¥$AZwn - ^maVr` 
H¥${f AZwg§YmZ g§ñWmZ, 
nygm, ZB© {X„r 
ICAR-IARI, New 
Delhi

{H$gmZ 2019 
Kisan 2019

{H$gmZ \$moa_ àm. {b., nwUo
Kisan Forum Pvt. Ltd., Pune

11 - 15 {Xgå~a, 2019 
11-15 December, 2019

_moer, nwUo 
Moshi, Pune

Global Farmers 2019 at Narayangaon�
Kisan 2019 at Pune

Zmam`UJm§d _| ½bmo~b \$m_©g© 2019 nwUo _| {H$gmZ 2019 
Kisan 2019 at Pune
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Lectures delivered

àñVwV ì`m»`mZ 

erf©H$ 
Topic

H$m¶©H«$‘ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ Ed§ Am`moOZ ñWb
Date and venue

_oOa qgh /Major Singh 

ß`mO CËnmXZ VWm ß`mO d bhgwZ H$s 
CËnmXH$Vm pñW{V
Onion production and productivity 
status of onion andgarlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Xmo {Xdgr` 
à{ejU  
Two days training on Onion Production 
Technology organized under SCSP by 
ICAR-DOGR, Rajgurunagar

22 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
22 March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO CËnmXZ Ed§ ß`mO d bhgwZ H$s 
CËnmXH$Vm pñW{V 
Onion production and productivity 
status of onion andgarlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO CËnmXZ na Xmo {Xdgr` 
à{ejU  
Twodays training on Onion Production 
DOGR, Rajgurunagar

25 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
25 March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO H$s CÞV {H$ñ_m| H$mo AnZmZm 
Adoption of improved cultivars of 
onion

AmB©E\$nrAmaAmB© Ûmam '^maV _| à_wI ~mJdmZr 
\$gbm| H$s CÞV {H$ñ_m| Ho$ A§JrH$aU H$m _mZ{MÌU 
na Am`mo{OV {hVYmaH$ nam_e© ~¡R>H$ 
Stakeholder consultation meeting on 
Mapping the Adoption of Improved 
Cultivars of Major Horticultural Crops in 
Indiaorganized by IFPRI

12 OyZ, 2019, EZEEggr 
n[aga, nygm, ZB© {X„r 
12 June, 2019, NASC 
Complex, New Delhi

dr. _hmOZ /V. Mahajan 

{dnUZ Ho$ {bE ß`mO H$m JwUdÎmm CËnmXZ 
Quality production of onion for 
marketing

H$bå~, VmbwH$m Amå~oJm§d, nwUo _| ß`mO g§H$bZ 
Ho$ÝÐ H$m CÓmQ>Z 
Inauguration of onion collection centre 
atKalamb, Tal. Ambegaon, Pune

31 OZdar, 2019 H$bå~, VmbwH$m 
Aå~oJm§d, nwUo 
31 January, 2019 Kalamb, 
Tal. Ambegaon, Pune

ß`mO H$m H§$Xr` CËnmXZ
Onion bulb production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU  
Two days training organized under SCSP 
organized by ICAR-DOGR, Rajgurunagar

27 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa 
27 March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO gwYma _| Cn`moJ H$s JBª àOZZ 
{d{Y`m§
Breeding methods used in onion 
improvement

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO Am¡a bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU H$m`©H«$_  
International training programme on 
Recent research strategies in onion and 
garlic organized for scientists from BARI 
(Bangladesh) by ICAR-DOGR, 
Rajgurunagar

10 OyZ, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa  
10 June, 2019 ICAR-DOGR, 
Rajgurunagar

Continued on next page..... 
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erf©H$ 
Topic

H$m¶©H«$‘ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ Ed§ Am`moOZ ñWb
Date and venue

Continued from previous page..... 

ß`mO H$s àJV IoVr
Advance onion cultivation

H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr Ed§ H¥${f {d^mJ, _hmamï´> 
Ûmam AmË_m ñH$s_ Ho$ VhV Am`mo{OV H¥${f àXe©Zr 
Agricultural Exhibition organized under 
ATMA schemeby KVK, Baramati and 
Agricultural Department of Maharashtra 

3 {gVå~a, 2019 
OdbOw©Z, VmbwH$m nwaÝXa, {Obm. 
nwUo 
3 September, 2019 
Javalarjun, Tal. Purander, 
District Pune

E.Oo. Jwám / A. J. Gupta 

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_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram, 
Haryana 

7 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  
7 March, 2019ICAR-DOGR, 
Rajgurunagar

goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go AJoVr ß`mO 
Iar\$ \$gb V¡`ma H$aZm  
Raising of early onion kharif crop 
through sets technology

godm B§Q>aZoeZb, dmamUgr Am¡a ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go ß`mO CËnmXZ na 
à{ejU 
Training on Onion production through 
sets technology organized by Sewa 
Internationals, Varanasi and ICAR-DOGR, 
Rajgurunagar

10 _mM©, 2019 
Zmam`Unwa, {_Om©nwa, CÎma àXoe 
10 March, 2019 Narayanpur, 
Mirzapur (UP)

ß`mO H$s CÞV {H$ñ_| 
Improved varieties of onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training on Onion production 
technology organized by ICAR-DOGR, 
Rajgurunagar

22 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
22 March, 2019ICAR-DOGR, 
Rajgurunagar

ß`mO H$s CÞV {H$ñ_
Improved varieties of onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
Xmo {Xdgr` à{ejU  
Two days training on Onion production 
technologyorganized under SCSP by ICAR-
DOGR, Rajgurunagar

25 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
25 March, 2019ICAR-DOGR, 
Rajgurunagar

ß`mO H$s CÞV {H$ñ_| 
Improved varieties of onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
Xmo {Xdgr` à{ejU
Two days training on Onion production 
technology organized under SCSP by 
ICAR-DOGR, Rajgurunagar

27 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
27 March, 2019ICAR-DOGR, 
Rajgurunagar

Continued on next page..... 
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ß`mO H$s Zg©ar V¡`ma H$aZm Ed§ ß`mO d 
bhgwZ H$s d¡km{ZH$ IoVr 
Raising of onion nursery and 
scienti�ic cultivation of onion and 
garlic

H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~a Am¡a ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam OZOmVr` Cn-`moOZm Ho$ VhV ß`mO d bhgwZ 
H$s d¡km{ZH$ IoVr na à{ejU 
Training on scienti�ic cultivation of onion 
and garlicorganized under TSP by KVK, 
Nandurbar and ICAR-DOGR, Rajgurunagar

9 _B©, 2019 
ImÊS>~mam, ZÝXþa~ma 
9 May, 2019 Khandbara, 
Nandurbar

goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go AJoVr Iar\$ 
ß`mO \$gb V¡`ma H$aZm 
Raising of early kharif onion 
through sets technology

godm B§Q>aZoeZb, dmamUgr Ed§ ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go AJoVr Iar\$ ß`mO 
V¡`ma H$aZo na à{ejU 
Training on raising of early kharif onion 
through sets technology organized by 
Sewa Internationals, Varanasi and ICAR-
DOGR, Rajgurunagar

10 OyZ, 2019 
Zmam`Unwa, {Obm {_Om©nwa, 
CÎma àXoe 
10 June, 2019 Narayanpur, 
District Mirzapur

ß`mO H$s ì`mdgm{`H$ IoVr
Commercial cultivation of onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ 
VhV ß`mO H$s ì`mdgm{`H$ IoVr na à{ejU 
Training on commercial cultivation of 
onion organized under TSP by ICAR-
DOGR, Rajgurunagar

25 Aºy$~a, 2019 
VboKa, VmbwH$m Amå~oJm§d, {Vbm nwUo 
25 October, 2019 Taleghar, 
Tal.Ambegaon, District Pune

ZÝXþa~ma _| OZOmVr` Cn-`moOZm H$m à^md 
Am¡a ß`mO d bhgwZ H$s ì`mdgm{`H$ IoVr 
Impact of TSP in Nandurbar; and 
Commercial cultivation of onion 
and garlic

H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Am¡a ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam OZOmVr` Cn-`moOZm Ho$ VhV ß`mO d bhgwZ 
H$s d¡km{ZH$ IoVr na à{ejU 
Two days training on commercial 
cultivation of onion and garlic organized 
under TSP by KVK, Nandurbar and ICAR-
DOGR, Rajgurunagar

15 - 16 Zdå~a, 2019 
lmdUr Ed§ nmbrnmS>m, {Obm 
ZÝXþa~ma 
15-16 November, 2019 
Shravani and Palipada, 
District Nandurbar

ß`mO H$s CÞV IoVr
Improved cultivation of onion

godm B§Q>aZoeZb, dmamUgr Am¡a ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam ß`mO H$s CÞV IoVr na à{ejU 
Training on improved cultivation of onion 
organized by Sewa Internationals, 
Varanasi and   ICAR-DOGR, Rajgurunagar

23 Zdå~a, 2019 
Zmam`Unwa, {Obm {_Om©nwa, 
CÎma àXoe 
23November, 2019 
Narayanpur, District 
Mirzapur

Eg.Oo. Jmd§So>/S. J. Gawande

ß`mO _| H$dH$s` Ed§ dm`ab amoJm| H$m à~§YZ
Management of fungal and viral 
diseases in onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
Xmo {Xdgr` à{ejU
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar

27 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
27 March, 2019 ICAR-DOGR, 
Rajgurunagar
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Eg.Eg. JmS>Jo /S. S. Gadge

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$s IoVr àm¡Úmo{JH$s na à{ejU 
Training on Rabi Onion Cultivation 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

5 OZdar, 2019 
I¡aoZJa, {Obm nwUo 
5 January, 2019 Khairenagar, 
District 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 Ûmam _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV a~r ß`mO H$s IoVr àm¡Úmo{JH$s na à{ejU 
Training on Rabi Onion Cultivation 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

7 OZdar, 2019 
I‹S>H$dmS>r, {Obm nwUo 
7 January, 2019Khadakwadi, 
District 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 Ûmam _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV a~r ß`mO H$s IoVr àm¡Úmo{JH$s na à{ejU 
Training on Rabi Onion Cultivation 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

10 OZdar, 2019 
bmoZr, {Obm nwUo 
10 January, 2019Loni, 
District 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 Ûmam _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV a~r ß`mO H$s IoVr àm¡Úmo{JH$s na à{ejU 
Training on Rabi Onion Cultivation 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

14 OZdar, 2019 
nmo§XodmS>r, {Obm nwUo 
14 January, 2019Pondewadi, 
District 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 Ûmam _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV a~r ß`mO H$s IoVr àm¡Úmo{JH$s na à{ejU 
Training on Rabi Onion Cultivation 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

17 OZdar, 2019 
Ym_Zr, {Obm nwUo 
17 January, 2019Dhamni, 
District Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion harvesting and post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

22 OZdar, 2019 
H$mÝhþa _ogmB©, {Obm nwUo 
22 January, 2019
Kanhur Mesai, District Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion harvesting and post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

4 \$adar, 2019 
dm\$Jm§d, {Obm nwUo 
4 February, 2019 Wafgaon, 
District Pune
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ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion harvesting and post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

16 \$adar, 2019 
nm~b, {Obm nwUo 
16 February, 2019
Pabal, District Pune

ß`mO Ho$ ~rO CËnmXZ _| ñd`§ ghm`Vm 
g_yhm| H$s ^y{_H$m 
Role of SHG in onion seed 
production 

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training for Onion Seed 
Growers (23 February-25 March, 2019) 
organized by ASCI, Gurugram, 
Haryanaand ICAR-DOGR, Rajgurunagar, 
Pune

7 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  
7 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production Technology 

godm B§Q>aZoeZb, dmamUgr Ed§ ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
Ûmam goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go ß`mO CËnmXZ na 
à{ejU
Training on Onion Production through 
Sets Technology organized by Sewa 
International, Varanasi and ICAR-DOGR, 
Rajgurunagar, Pune

10 _mM©, 2019 
naemoXm ~mOma, Zmam`Unwa, 
{Obm {_Om©nwa, CÎma àXoe
10 March, 2019
Parshodha Bazar, 
Narayanpur, District 
Mirzapur (UP)

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion harvesting and post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

13 _mM©, 2019 
Jmogmgr, {Obm nwUo 
13 March, 2019
Gosasi, District Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion harvesting and post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

16 _mM©, 2019 
amZ_bm, {Obm nwUo 
16 March, 2019
Ranmala, District Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ
Onion harvesting and post-harvest 
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 ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
na à{ejU 
Training on Onion harvesting and post-
harvest management, organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

19 _mM©, 2019 
I¡aodmS>r, {Obm nwUo 
19 March, 2019
Khairewadi, District Pune
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ß`mO CËnmXH$m| H$s gm_m{OH$ Am{W©H$ 
pñW{V H$mo gwYmaZo _| ñd`§ ghm`Vm g_yhm| 
H$s ^y{_H$m 
Role of SHG in increasing socio-
economic status of onion growers  

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
à{ejU  
Training on Onion Production Technology, 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

23 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  
23 March, 2019ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO H$m {dnUZ 
Marketing of Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na Am`mo{OV à{ejU 
Onion Production Technology organized 
by ICAR-DOGR, Rajgurunagar, Pune

26 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
26 March, 2019ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO CËnmXH$m| H$s gm_m{OH$ Am{W©H$ 
pñW{V H$mo gwYmaZo _| ñd`§ ghm`Vm g_yhm| 
H$s ^y{_H$m 
Role of SHG in increasing socio-
economic status of onion growers  

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
à{ejU  
Training on Onion Production Technology                  
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

28 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
28 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ 
Onion Harvesting and Post-harvest 
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 ß`mO H$s IwXmB© Ed§ \$gbmoÎma à~§YZ na 
à{ejU 
Training on Harvesting and Post-harvest 
Management of Onion organized under 
MGMG by ICAR-DOGR, Rajgurunagar, Pune

11 Aà¡b, 2019 I¡aodmS>r, 
{Obm nwUo 
11 April, 2019 
Khairewadi, District Pune

ß`mO H§$Xm| H$s IwXmB© Ed§ \$gbmoÎma à~§YZ
Harvesting of onion and Post-
harvest 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 ß`mO Ho$ \$gbmoÎma à~§YZ na à{ejU 
Training on Post-harvest management of 
onionorganized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

22 Aà¡b, 2019 dê$So>, 
{Obm nwUo 
22 April,2019 Varude, 
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 _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na 
à{ejU 
Training on Kharif onion production 
technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

9 _B©, 2019 Jmogmgr, 
{Obm nwUo 
9 May,2019 Gosasi, 
District Pune

Continued from previous page..... 

Iar\$ ß`mO H$s Zg©ar V¡`ma H$aZm 
Kharif onionnursery preparation

^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$s Zg©ar V¡`ma H$aZo  na 
à{ejU 
Training on Nursery preparation of kharif 
onionorganized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

15 _B©, 2019 amZ_bm, 
{Obm nwUo 15 May, 2019 

Ranmala, District Pune
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ß`mO _| Zg©ar à~§YZ
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 ß`mO Ho$ Zg©ar à~§YZ na à{ejU 
Training on Nursery management of 
onion croporganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

17 _B©, 2019 H$mÝhþa _ogmB©, 
{Obm nwUo 
17 May,2019 Kanhur Mesai, 
District Pune

Iar\$ ß`mO H$s Zg©ar V¡`ma H$aZm 
Kharif onion nursery preparation

^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$s Zg©ar V¡`ma H$aZo  na 
à{ejU Training on Preparation of kharif 

onion nurseryorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

27 _B©, 2019 bmoZr, 
{Obm nwUo 
27 May, 2019 Loni, 
District Pune

Iar\$ ß`mO H$m Zg©ar 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 
Training on Kharif onion nursery 
managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

11 OyZ, 2019 nmo§oXodmS>r, 
{Obm nwUo 
11 June, 2019 Pondewadi, 
District Pune

ß`mO _| Zg©ar à~§YZ 
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 ß`mO H$m Zg©ar à~§YZ  na à{ejU 
Training on Onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

13 OyZ, 2019 
JwbmZr, {Obm nwUo 
13 June,2019 Gulani, 
District Pune

ß`mO CËnmXH$m| H$s gm_m{OH$ Am{W©H$ 
pñW{V H$mo gwYmaZo _| ñd`§ ghm`Vm g_yhm| 
Am¡a IoV àXe©Zm| H$s ^y{_H$m 
Role of �ield demonstrations and 
self-help groups in increasing 
socio-economic status of onion 
growers

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU (10 go 15 OyZ, 2019)  
International training programme on 
Recent research strategies in onion and 
garlic (10-15 June 2019) organized for 
scientists from BARI (Bangladesh) by 
ICAR-DOGR, Rajgurunagar

14 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  
14 June, 2019 ICAR-DOGR, 
Rajgurunagar

Continued from previous page..... 

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 
Training on Kharif onion production 
technologyrganized under SCSP by ICAR-
DOGR, Rajgurunagar, Pune

17 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
17 June,2019 ICAR-DOGR, 
Rajgurunagar
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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 _oam Jm§d _oam Jm¡ad H$m`©H«$_  
Ho$ VhV Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na 
à{ejU 
Training on Kharif onion production 
technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

19 OyZ, 2019 {_Q>JwS>dmS>r, 
{Obm nwUo 
19 June,2019 Mitgudwadi, 
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 _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV Iar\$ ß`mO H$m Zg©ar à~§YZ  na à{ejU 
Training on Kharif onion nursery 
managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

25 OyZ, 2019 Ym_Zr, 
{Obm nwUo 
25 June,2019 Dhamni, 
District Pune

ß`mO CËnmXZ _| Zg©ar à~§YZ 
Nursery management in 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 ß`mO CËnmXZ H$m Zg©ar à~§YZ  na 
à{ejU 
Training on Nursery management in 
onion productionorganized under MGMG 
by ICAR-DOGR, Rajgurunagar, Pune

27 OyZ, 2019 dm\$Jm§d, 
{Obm nwUo 
27 June,2019 Wafgaon, 
District Pune

Iar\$ ß`mO _| Zg©ar 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 
Training on Kharif onion nursery 
managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

3 OwbmB©, 2019 I¡aoZJa,
{Obm nwUo 
3 July,2019 Khairenagar, 
District Pune

Iar\$ ß`mO _| Zg©ar 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 
Training on Kharif onion nursery 
managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

6 OwbmB©, 2019 OdwëHo$, 
{Obm nwUo 
6 July,2019 Jawulke, 
District Pune

Continued from previous page..... 

Iar\$ ß`mO _| Zg©ar à~§YZ 
Kharif onion nursery management

^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 
Training on Kharif onion Production 
Technology organized under SCSP by 
ICAR-DOGR, Rajgurunagar, Pune

15 OwbmB©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
15 July, 2019 ICAR-DOGR, 
Rajgurunagar

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 _oam Jm§d _oam Jm¡ad H$m`©H«$_ 
Ho$ VhV Iar\$ ß`mO H$m Zg©ar à~§YZ  na à{ejU 
Training on Kharif Onion Nursery 
Managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

16 OwbmB©, 2019 JS>mIdmS>r, 
{Obm nwUo 
16 July, 2019 Gadakhwadi, 
District Pune
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Iar\$ Zg©ar V¡`ma H$aZo H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of Kharif 
nursery preparation

^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 
Training on Kharif Onion Nursery 
Managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

18 OwbmB©, 2019 IS>H$dmS>r, 
{Obm nwUo 
18 July, 2019 Khadakwadi, 
District Pune

nN>oVr Iar\$ Zg©ar à~§YZ
Late Kharif 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 nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ  na 
à{ejU 
Training on Late Kharif Nursery 
Managementorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

8 AJñV, 2019 I¡aoZJa, {Obm 
nwUo 
8 August, 2019 Khairenagar, 
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 
Training on Late Kharif Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

17 AJñV, 2019 dê$So>, 
{Obm nwUo 
17 August, 2019 Varude, 
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 
Training on Late Kharif Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

27 AJñV, 2019 {_Q>JwS>dmS>r, 
{Obm nwUo 
27 August, 2019 Mitgudwadi, 
District Pune

Continued from previous page..... 

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 
Training on Late Kharif Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

29 AJñV, 2019 JwbmZr, 
{Obm nwUo 
29 August, 2019 Gulani, 
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 
Training on Late Kharif Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

31 AJñV, 2019 nmo§XodmS>r, 
Obm nwUo 
31 August, 2019 Pondewadi, 
District Pune
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ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Onion Production Technology

nydm}Îma nd©Vr` joÌ Ho$ {bE ^mH¥$AZwn H$m AZwg§YmZ 
n[aga, bmå\o$bnQ>, Bå\$mb, _{Unwa Am¡a ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm nydm}Îma 
nd©Vr` joÌ Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU 
Training on Onion Production 
Technologyunder TSP-NEH organized by 
ICAR-RC NEHR, Lamphelpat, Imphal, 
Manipur and ICAR-DOGR, Rajgurunagar, 
Pune

12 {gVå~a, 2019 nydm}Îma nd©Vr` 
joÌ Ho$ {bE ^mH¥$AZwn H$m AZwg§YmZ 
n[aga, bmå\o$bnQ>, Bå\$mb, _{Unwa
12 September, 2019 ICAR-RC 
NEHR, Lamphelpat, Imphal, 
Manipur

a~r ß`mO _| 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$s CËnmXZ àm¡Úmo{JH$s  na 
à{ejU 
Training on Rabi Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

19 {gVå~a, 2019 H$mÝhþa _ogmB©, 
{Obm nwUo 
19 September, 2019 Kanhur 
Mesai, 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 
Training on Late Kharif Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

6 {gVå~a, 2019 OdwëHo$, 
{Obm nwUo 
6 September, 2019 Jawulke, 
District Pune

a~r ß`mO _| 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$s CËnmXZ àm¡Úmo{JH$s  na 
à{ejU 
Training on Rabi Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

7 Aºy$~a, 2019 dm\$Jm§d, 
{Obm nwUo 
7 October, 2019 Wafgaon, 
District Pune

a~r ß`mO _| 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$s CËnmXZ àm¡Úmo{JH$s  na 
à{ejU 
Training on Rabi Onion Production 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

11 Aºy$~a, 2019 JwbmZr, 
{Obm nwUo 
11 October, 2019 Gulani, 
District Pune

Continued on next page..... 
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a~r ß`mO _| 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$s CËnmXZ àm¡Úmo{JH$s  na 
à{ejU 
Training on Rabi Onion Production 
Technologyorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

17 Aºy$~a, 2019 I¡aodmS>r, 
{Obm nwUo 
17 October, 2019 
Kahirewadi, District Pune

ß`mO \$gb H$s CËnmXZ àm¡Úmo{JH$s 
Production technology of onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ 
VhV ß`mO H$s ì`mdgm{`H$ IoVr na Am`mo{OV Xmo 
{Xdgr` à{ejU 
Training on Commercial Cultivation of 
Onionorganized under TSP by ICAR-
DOGR, Rajgurunagar, Pune

25 Aºy$~a, 2019 VboKa, 
VmbwH$m Amå~oJm§d, {Obm nwUo 
25 October, 2019 Taleghar, 
Tal. Ambegaon, District 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 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 
Training on Rabi Onion Production 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

29 Aºy$~a, 2019 dê$So>, 
{Obm nwUo 
29 October, 2019 Varude, 
District 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 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 
Training on Rabi Onion Production 
Technology organized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

4 Zdå~a, 2019 mI , JS> dmS>r
{Obm nwUo 
4 November, 2019 
Gadakhwadi, District Pune

Continued from previous page..... 

Iar\$ ß`mO H$s IwXmB© àm¡Úmo{JH$s 
Harvesting technology of Kharif 
Onion 

^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 IwXmB©   na à{ejU 
Training on Kharif Onion 
Harvestingorganized under MGMG by 
ICAR-DOGR, Rajgurunagar, Pune

11 Zdå~a, 2019 OdwëHo$, 
{Obm nwUo 
11 November, 2019 Jawulke, 
District Pune

Iar\$ ß`mO H$s IwXmB© àm¡Úmo{JH$s 
Harvesting technology of Kharif 
Onion

^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 IwXmB©   na à{ejU 
Training on Kharif Onion Harvesting 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

22 Zdå~a, 2019 Jmogmgr, 
{Obm nwUo 
22 November, 2019 Gosasi, 
District Pune

Continued on next page..... 

erf©H$ 
Topic

H$m¶©H«$‘ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ Ed§ Am`moOZ ñWb
Date and venue

Annual Report 2019 



196

Continued from previous page..... 

Iar\$ ß`mO H$s IwXmB© Ed§ \$gbmoÎma 
àm¡Úmo{JH$s 
Harvesting and Post-Harvest 
technology of Kharif Onion

^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 IwXmB© na à{ejU 
Training on Kharif Onion Harvesting 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

3 {Xgå~a, 2019 {_Q>JwS>dmS>r, 
{Obm nwUo 
3 December, 2019 
Mitgudwadi, District Pune

Iar\$ ß`mO H§$Xm| H$m \$gbmoÎma à~§YZ 
Post-Harvest Management of Kharif 
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 IwXmB©   na à{ejU 
Training on Kharif Onion Harvesting 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

10 {Xgå~a, 2019 nmo§XodmS>r, 
{Obm nwUo 
10 December, 2019 
Pondewadi, District Pune

ß`mO CËnmXH$m| H$s gm_m{OH$ Am{W©H$ 
pñW{V H$mo gwYmaZo _| ñd`§ ghm`Vm g_yhm| 
H$s ^y{_H$m 
Role of SHG in increasing socio-
economic status of onion growers  

Training on Scienti�ic Cultivation of Onion 
and Garlic(22-24 December 2019) 
organized by JK Bajaj Trust, Sikar 
(Rajasthan) and ICAR-DOGR, 
Rajgurunagar, Pune

24 {Xgå~a, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
24 December, 2019 ICAR-
DOGR, Rajgurunagar

E. W§Jmgm_r /A. Thangasamy

ß`mO _| Zg©ar à~§YZ
Nursery management in onion

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019)
Twenty-�ive days training for Onion Seed 
Growers (23 February-25 March, 2019) 
organized by ASCI, Gurugram, Haryana 
and ICAR-DOGR, Rajgurunagar, Pune

12 - 14 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  
12-14 March, 2019 
ICAR-DOGR, Rajgurunagar, 
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 {~hma Ho$ {H$gmZm| Ho$ {bE 
ß`mO Ed§ bhgwZ _| d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na 
VrZ {Xdgr` à{ejU 
Three days training on scienti�ic 
production technology in onion and garlic 
for farmers from Bihar, organized by 
ICAR-DOGR, Rajgurunagar

21 - 23 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
21-23 March, 2019
ICAR-DOGR, Rajgurunagar

ß`mO _| Zg©ar à~§YZ
Nursery management in onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {~hma Ho$ {H$gmZm| Ho$ {bE 
ß`mO Ed§ bhgwZ _| d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na 
VrZ {Xdgr` à{ejU 
Three days training on scienti�ic 
production technology in onion and garlic 
for farmers from Bihar, organized by 
ICAR-DOGR, Rajgurunagar

21 - 23 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
21-23 March, 2019
ICAR-DOGR, Rajgurunagar, 
Pune
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Continued from previous page..... 

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 AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP ICAR-DOGR, Rajgurunagar

25 - 26 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
25-26 March, 2019
ICAR-DOGR, Rajgurunagar, 
Pune

ß`mO _| Zg©ar à~§YZ 
Nursery management in onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar

25 - 26 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
25-26 March, 2019
ICAR-DOGR, Rajgurunagar, 
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 AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar

27 - 28 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
27-28 March, 2019
ICAR-DOGR, Rajgurunagar, 
Pune

ß`mO H$s ~rO \$gb _| nmofH$ VËd AnQ>oH$ 
AmYm[aV nmofH$ VËd à~§YZ 
Nutrient uptake based nutrient 
management in Onion seed crop

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Training on Quality Seed Grower 
sponsored by Agriculture Skill Council of 
India (ASCI), Gurugram Haryana

23 \$adar - 25 _mM©, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
23 February - 25 March, 
2019 ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO Ed§ bhgwZ _| nmofH$ VËd  à~§YZ 
utrient management in Onion and 
Garlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
Recent research strategies in onion and 
garlicfor Scientist from BARI, Bangladesh 
by ICAR-DOGR

10 - 15 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
10-15 June, 2019 
ICAR-DOGR, Rajgurunagar

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 amOñWmZ  Ho$ {H$gmZm| Ho$ {bE 
ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` 
à{ejU 
Training programme Scienti�ic Cultivation 
of Onion and Garlic organized by ICAR-
DOGR for farmers of Rajasthan

22 - 24 {Xgå~a, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
22-24 December, 2019 
ICAR-DOGR, Rajgurunagar

Continued on next page..... 

erf©H$ 
Topic

H$m¶©H«$‘ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ Ed§ Am`moOZ ñWb
Date and venue

Annual Report 2019 



198

{H$aU nr. ^JV /Kiran P. Bhagat

ß`mO d bhgwZ _| AO¡{dH$ X~md à~§YZ 
Abiotic Stress Management 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 H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV 
Xmo {Xdgr` à{ejU 
Two days Training Programme onOnion 
Production Technology under SCSP 
scheme organized by ICAR-DOGR, 
Rajgurunagar

22 - 23 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa
22 -23 March, 2019 
ICAR-DOGR, Rajgurunagar

Ob H$s H$_r Am¡a AË`{YH$ Z_r Ho$ VhV 
O‹S> AmH$r©Q>oŠMa Am¡a ß`mO O‹S>m| _| erVbZ 
Root architecture and recital of 
onion roots under water de�icit and 
excess moisture

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent research 
strategies in onion and garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
10-15 June, 2019 
ICAR-DOGR, Rajgurunagar

Obdm`w n[adV©Z n[aÑí` Ho$ VhV nrEAma 
H$_r _| nm¡Ym| _| àH$me g§ûcofU na 
dmVmdaUr` ^yao ~mXbm| H$m à^md 
Impact of atmospheric brown 
clouds on photosynthesis in plants 
to PAR reduction under climate 
change scenario

^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, 
~mam_Vr Ûmam g§gmYZ g§ajU Am¡a {H$gmZm| H$s Am` 
H$mo ~‹T>mZo Ho$ {bE Obdm`w ñ_mQ>© H¥${f àm¡Úmo{J{H$`m| 
na erVH$mbrZ à{ejU 
Winter School on Climate Smart 
Agricultural Technologies for Resource 
Conservation and Increasing Farmer's 
Income organized by ICAR-NIASM, 
Baramati

19 Zdå~a go 9 {Xgå~a, 2019 
^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr
19 November to 09 
December, 2019 
ICAR-NIASM, Baramati

Continued from previous page..... 

Obdm`w n[adV©Z n[aÑí` Ho$ VhV \$gb 
H$m{`©H$s na gyú_ _m¡g_{dkmZ H$m à^md 
Impact of micrometeorology on 
crop physiology under climate 
change scenario

H¥${f H$m°boO, nwUo Ûmam \$gb gyú_ _m¡g_{dkmZ _| 
hm{b`m àJ{V na Am`mo{OV amï´>r` à{ejU H$m`©H«$_
National Training Programme on Recent 
Advances in Crop Micrometeorology 
organized by College of Agriculture, Pune

17 {gVå~a go 7 Aºy$~a, 2019 
H¥${f H$m°boO, nwUo 
17 September to 07 October, 
2019 College of Agriculture, 
Pune

dr. H$ê$næ`m /V. Karuppaiah

ß`mO _| JwUdÎmm ~rO CËnmXZ Ho$ {bE 
EH$sH¥$V ZmerOrd Ed§ namJH$ à~§YZ 
Integrated Pest and Pollinator 
Management for Quality Seed 
Production in Onion

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram 
Haryana, organized by ICAR-DOGR, 
Rajgurunagar

13 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
13 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune
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ß`mO _| ZmerOrd Am¡a namJH$ à~§YZ Ho$ 
{bE {Q>H$mD$ `w{º$`
Sustainable approaches for pest 
and pollinator management in 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
10-15 June, 2019 ICAR-
DOGR, Rajgurunagar,Pune

IoV Ed§ ^ÊS>ma _| bhgwZ _| ZmerOrd 
à~§YZ Ho$ {bE aUZr{V`m§ 
Strategies for pest management in 
garlic at �ield and storage

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
10-15 June, 2019 ICAR-
DOGR, Rajgurunagar,Pune

{dœZmW Ama. `bm_„o/Vishwanath R. Yalamalle

ß`mO H$m ~rO CËnmXZ
Onion seed production 

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram 
Haryana, organized by ICAR-DOGR, 
Rajgurunagar

13 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
13 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

Continued from previous page..... 

ß`mO ~rO H$s OrdZj_Vm Am¡a CËnmXH$Vm 
H$mo ~‹T>mZo Ho$ {bE VH$ZrH|$ 
Techniques for enhancing the 
viability and productivity of onion 
seed

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram 
Haryana, organized by ICAR-DOGR, 
Rajgurunagar

24 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 March, 2019 ICAR-DOGR, 
Rajgurunagar,Pune
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H$ë`mUr Jmooa}nmQ>r/Kalyani Gorrepati

~rO CËnmXZ Ho$ {bE ß`mO H§$Xm| H$m 
^ÊS>maU 
Storage of onion bulbs for seed 
production

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower, sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram 
Haryana, organized by ICAR-DOGR, 
Rajgurunagar

6 _mM©, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
6 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

\$gbmoÎma à~§YZ 
Post-harvest management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar

26 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
26 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

\$gbmoÎma à~§YZ 
Post-harvest management 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar

28 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
28 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO d bhgwZ H$m àg§ñH$aU VWm ß`mO 
H$m ^ÊS>maU
Processing of onion and garlic, and 
storage of onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

14 OyZ, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
14 June, 2019  ICAR-DOGR, 
Rajgurunagar

Continued from previous page..... 

\$gbmoÎma à~§YZ Ed§ IoV Xm¡am 
Post-harvest management& �ield 
visit

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO d bhgwZ H$s d¡km{ZH$ 
IoVr na à{ejU
Training on Scienti�ic cultivation of onion 
and garlic organized by ICAR-DOGR, 
Rajgurunagar

23 {Xgå~a, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
23 December, 2019 
ICAR-DOGR, Rajgurunagar

amOrd ~r. H$mbo/Rajiv B. Kale 

ß`mO H$m {dnUZ 
Marketing of Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU  
Training on Onion Production Technology 
by ICAR-DOGR, organized by ICAR-DOGR, 
Rajgurunagar

21 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
21March 2019 ICAR-DOGR, 
Rajgurunagar
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ß`mO H$m {dnUZ
Marketing of Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU  
Training on Onion Production Technology, 
organized by ICAR-DOGR, Rajgurunagar

26 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
26 March 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO H$m {dnUZ
Marketing of Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU  
Training on Onion Production Technology, 
organized by ICAR-DOGR, Rajgurunagar

28 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  28 

March 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO ~rO CËnmXZ _| gmd©O{ZH$ - {ZOr 
^mJrXmar Ed§ AZw~§Yr` IoVr 
Public-PrivatePartnership and 
Contract Farming in Onion Seed 
Production

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Training on Quality Seed Growers under 
ASCI, organized by ICAR-DOGR, 
Rajgurunagar

22 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  22 

March 2019 ICAR-DOGR, 
Rajgurunagar

JwUdÎmm ß`mO ~rO CËnmXZ
Quality Onion Seed Production 

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Training on Quality Seed Growers under 
ASCI, organized by ICAR-DOGR, 
Rajgurunagar

25 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
25 March 2019 ICAR-DOGR, 
Rajgurunagar

Continued from previous page..... 

^maV ‘| ß¶mO {dnUZ Ed§ AmnyVr© j¥I§bm 
Marketing and Supply chain of 
onion in India

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

15 OyZ, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
15 June, 2019 ICAR-DOGR, 
Rajgurunagar

ß¶mO CËnmXZ H$s CÞV VH${ZH$   
Improved onion production 
technology

H¥$fr {d^mJ, ‘hmamï>— Ûmam Am¶mo{OV {díd ‘¥Ðm {Xdg 
H$m¶©H«$‘ $ 
‘World Soil Health Day' programme 
organized by Department of Agriculture, 
Maharashtra 

5 {Xg§~a, amOJwê$ZJa
5 December, 2019 
Rajgurunagar
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A{œZr nr. ~oZHo$/Ashwini P. Benke

bhgwZ H$s CËnmXZ àm¡Úmo{JH$s 
Garlic production Technology

^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 organized under 
TSPScheme by ICAR-DOGR, Rajgurunagar

5 _mM©, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
5 March, 2019 ICAR-DOGR, 
Rajgurunagar

bhgwZ H$s CËnmXZ àm¡Úmo{JH$s 
Garlic production Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na 
Am`mo{OV VrZ {Xdgr` à{ejU 
Three days training programme on 
Scienti�ic Cultivation of Onion and Garlic 
organized under SCSPScheme by ICAR-
DOGR, Rajgurunagar

12 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
12 March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO H$m H§$Xr` CËnmXZ
Onion bulb production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU 
Training on Onion production technology 
organized by ICAR-DOGR, Rajgurunagar

22 - 28 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
22-28 March, 2019 
ICAR-DOGR, Rajgurunagar

ß`mO _| Zg©ar à~§YZ 
Nursery management in Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na à{ejU 
Training on Onion production technology, 
organized by ICAR-DOGR, Rajgurunagar

22 - 28 _mM©, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
22-28 March, 2019 
ICAR-DOGR, Rajgurunagar

ß`mO _| A§Va-{d{eï> g§H$aU 
Interspeci�ic hybridization in Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 OyZ, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa 
10 June, 2019 ICAR-DOGR, 
Rajgurunagar

nmaån[aH$ {d{Y Am¡a O¡d àm¡Úmo{JH$s` 
`w{º$`m| H$m Cn`moJ H$aHo$ bhgwZ _| gwYma 
Improvement in garlic using 
conventional method and 
biotechnological approaches

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU 
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 OyZ, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa 
10 June, 2019 ICAR-DOGR, 
Rajgurunagar 
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bhgwZ H$s CËnmXZ àm¡Úmo{JH$s 
Garlic production technology

^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$m`©H«$_  
Three days Training Programme on 
Scienti�ic Cultivation of Onion and Garlic 
organized by ICAR-DOGR, Rajgurunagar

22 {Xgå~a, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
22 December, 2019 
ICAR-DOGR, Rajgurunagar

àm§Obr JoS>m_/Pranjali Gedam

ß`mO _| AO¡{dH$ X~md à~§YZ 
Abiotic stress management in 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV Am`mo{OV Xmo {Xdgr` à{ejU 
Two days training programme organized 
under SCSP by ICAR-DOGR, Rajgurunagar 
organized by ICAR-DOGR, Rajgurunagar

28 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa 
28 March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO H$s \$gb _| Ob X~md 
Water stress in onion crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  International Training on Recent 

Research Strategies in Onion and Garlic 
organized for Scientist from BARI, 
Bangladesh by ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
10-15 June, 2019
ICAR-DOGR, Rajgurunagar

Obdm`w n[adV©Z Ho$ VhV ß`mO H$s \$gb 
na AO¡{dH$ X~md H$m à^md 
Impact of abiotic stress on onion 
crop under climate change

^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, 
~mam_Vr Ûmam g§gmYZ g§ajU Am¡a {H$gmZm| H$s Am` 
H$mo ~‹T>mZo Ho$ {bE Obdm`w ñ_mQ>© H¥${f àm¡Úmo{J{H$`m| 
na erVH$mbrZ à{ejU Winter school on 

Climate Smart Agricultural Technologies 
for research conservation and increasing 
farmers income organized by ICAR-
NIASM, Baramati

19 Zdå~a go 9 {Xgå~a, 2019 
^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr  
19 November to 09 
December, 2019 
ICAR-NIASM, Baramati

ß`mO _| AO¡{dH$ X~md à~§YZ 
Abiotic Stress Management in 
Onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam amOñWmZ Ho$ {H$gmZm| Ho$ {bE 
ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na à{ejU  
Scienti�ic Cultivation of Onion and Garlic 
organized for farmers of Rajasthanby 
ICAR-DOGR, Rajgurunagar

22 - 24 {Xgå~a, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa
22-24 December, 2019 
ICAR-DOGR, Rajgurunagar

ZmerOrd à~§YZ Ho$ {bE BH$mobm°{OH$b 
B§Or{Z`[a¨J
Ecological engineering for pest 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ na Am`mo{OV A§Vam©ï´>r` 
à{ejU  
International Training on Recent Research 
Strategies in Onion and Garlic organized 
for Scientist from BARI, Bangladesh by 
ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
10-15 June, 2019 
ICAR-DOGR, Rajgurunagar
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ß`mO d bhgwZ Ho$ H$sQ> ZmerOrd 
Insect pest of onion and garlic 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  Ûmam Am`mo{OV Xmo {Xdgr` 
à{ejU H$m`©H«$_ 
Two days training programme organized 
under by ICAR-DOGR, Rajgurunagar

28 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
28 March, 2019 ICAR-DOGR, 
Rajgurunagar

gm¡å`m, nr.Eg./Soumia, P. S. 

ß`mO Ed§ bhgwZ _| ZmeH$OrdZm{e`m| H$m 
gwa{jV Cn`moJ 
Safe use of Pesticides in onion and 
garlic

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, 
h[a`mUm Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
àm`mo{OV JwUdÎmm ~rO CËnmXH$ na 25 {Xdgr` 
à{ejU H$m`©H«$_ (23 \$adar go 25 _mM©, 2019) 
Twenty-�ive days training on Quality Seed 
Grower, sponsored by Agriculture Skill 
Council of India (ASCI), Gurugram 
Haryana, organized by ICAR-DOGR, 
Rajgurunagar

6 _mM©, 2019 ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
6 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

ß`mO d bhgwZ Ho$ H$sQ> ZmerOrd 
Insect pest of onion and garlic 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  Ûmam Am`mo{OV Xmo {Xdgr` 
à{ejU H$m`©H«$_ 
Two days training programme organized 
by ICAR-DOGR, Rajgurunagar

26 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,nwUo  
26 March, 2019 ICAR-DOGR, 
Rajgurunagar, Pune

AemoH$ Hw$_ma/Ashok Kumar

ß`mO H$m \$gbmoÎma à~§YZ Ed§ àg§ñH$aU 
Post-Harvest Management and 
Processing of Onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm 
Ho$ VhV ß`mO H$s CËnmXZ àm¡Úmo{JH$s na à{ejU 
Training on Onion Production Technology 
organised under SCSP by ICAR-DOGR, 
Rajgurunagar

23 _mM©, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  23 

March, 2019 ICAR-DOGR, 
Rajgurunagar

ß`mO Ed§ bhgwZ H$s O¡d amgm`{ZH$ Ed§ 
Am¡fYr` {deofVmE§ 
Biochemical and medicinal 
Properties of onion and garlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ~rEAmaAmB©, ~m§½bmXoe Ho$ 
d¡km{ZH$m| Ho$ {bE ß`mO d bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU  International Training on Recent 

Research Strategies in Onion and Garlic 
organized for Scientist from BARI, 
Bangladesh by ICAR-DOGR, Rajgurunagar

10 - 15 OyZ, 2019 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo  10-15 June 2019

ICAR-DOGR, Rajgurunagar

gm¡ad Kmof /Sourav Ghosh 

EH$sH¥$V nmofH$ VËd Ed§ IanVdma à~§YZ 
VWm IoV Xm¡am 
Integrated Nutrient and Weed 
management and Field Visit

^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$m`©H«$_ 
Three days Training Programme on 
Scienti�ic Cultivation of Onion and Garlic 
organised by ICAR-DOGR, Rajgurunagar

22 {Xgå~a, 2019 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
22 December, 2019 
ICAR-DOGR, Rajgurunagar
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Intervention of kharif onion technology in 

eastern parts of Uttar Pradesh 

Onion is an important commercial crop which can 

improve livelihood of poor farmers. It also plays a 

crucial role in food and nutritional security of 

human beings. Though, the south eastern part of 

Uttar Pradesh especially Mirzapur has congenial 

climatic conditions for onion production at 

commercial level, the cultivation of onion was 

limited to only rabiseason at small level, mostly for 

kitchen gardens. There is tremendous scope to 

cultivate onion during kharif at commercial level 

to achieve more pro�it than rabi season and other 

traditionally growing vegetables. The farmers of 

Mirzapur district generally cultivates local 

varieties of onion which yields only 10-15 t/ha. As 

the quality of onion bulbs of these varieties is also 

poor, they get less pro�it. Therefore, it was decided 

to promote onion varieties and other production 

technology of ICAR-DOGR in Mirzapur district of 

Uttar Pradesh. 

The systematic efforts were taken to improve the 

area and production of onion in kharif as well as 

rabi with careful application of improved varieties 

and recommended production technologies. The 

fo c u s  wa s  g ive n  o n  c o n d u c t i o n  o f  � i e ld 

demonstrations of improved technologies at 

farmers' �ields through improved varieties, 

knowledge dissemination, capacity building and 

entrepreneurship development. 

Initially, few interaction meetings were conducted 

with progressive farmers in collaboration with 

Seva International, Kashi and GK Research 

Development Foundation, Varanasi.Onion 

Awareness Campwasorganized on 12 December, 

2017 under the chairmanship of Dr. Major Singh, 

Director, ICAR-DOGR to create awareness and 

enhance the knowledge level of farmers to adopt 

new technologies of onion production in Mirzapur, 

Varanasi, Ghazipur and other adjoining areas.

CÎma àXoe Ho$ nydu ^mJm| _| Iar\$ ß`mO àm¡Úmo{JH$s H$m 
hñVjon 

ß`mO EH$ _hËdnyU© ì`mdgm{`H$ AWdm ZH$Xr \$gb h¡ Omo {H$ 
Jar~ {H$gmZm| H$s AmOr{dH$m _| gwYma bm gH$Vr h¡& BgHo$ gmW 
hr ̀ h \$gb _mZdOZ H$s ImÚ Ed§ nmof{UH$ gwajm _| ̂ r EH$ 
_hËdnyU© ̂ y{_H$m {Z^mVr h¡& VWm{n, CÎma àXoe Ho$ X{jUr nydu 
^mJ _| {deofH$a {_Om©nwa _| ì`mdgm{`H$ ñVa na ß`mO CËnmXZ 
Ho$ {bE AZwHy$b Obdm`w n[apñW{V`m§ h¢, {\$a ̂ r ̀ hm§ bKw ñVa 
na A{YH$m§eV: {H$MZ JmS©>Z Ho$ {bE Ho$db a~r _m¡g_ VH$ hr 
ß`mO H$s IoVr gr{_V Wr& a~r _m¡g_ Am¡a AÝ` nmaån[aH$ 
gpãO`m| H$s IoVr H$aZo H$s VwbZm _| H$ht A{YH$ bm^ hm{gb 
H$aZo Ho$ {bE ì`mdgm{`H$ ñVa na Iar\$ _m¡g_ Ho$ Xm¡amZ ^r 
ß`mO H$s IoVr H$aZo H$m A^yVnyd© Adga h¡ & {_Om©nwa {Obo Ho$ 
{H$gmZ Am_Vm¡a na ß`mO H$s ñWmZr` {H$ñ_ H$s hr IoVr H$aVo 
h¢ {Oggo 10 go 15 Q>Z/ho. H$s CnO {_bVr h¡& O¡gm {H$ BZ 
{H$ñ_m| Ho$ H§$Xm| H$s JwUdÎmm ̂ r K{Q>`m hmoVr h¡, Bg{bE {H$gmZm| 
H$mo BZgo H$_ bm^ {_b nmVm h¡& Bg{bE, CÎma àXoe Ho$ {_Om©nwa 
{Obo _| ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s 
CÞV ß`mO {H$ñ_m| Am¡a AÝ` CËnmXZ àm¡Úmo{J{H$`m| H$mo ~‹T>mdm 
XoZo H$m {ZU©` {H$`m J`m& 

CÞV {H$ñ_m| Am¡a g§ñVwV CËnmXZ àm¡Úmo{J{H$`m| H$m 
gmdYmZrnyd©H$ Cn`moJ H$aVo hþE Iar\$ Ho$ gmW gmW a~r _m¡g_ 
_| ^r ß`mO Ho$ H¥${f aH$~o Am¡a CËnmXZ _| gwYma bmZo Ho$ {bE 
àUmbr~Õ VarHo$ go à`mg {H$E JE& Bg {Xem _| CÞV {H$ñ_m|, 
OmZH$mar àgma, j_Vm {Z_m©U Am¡a CÚ_erbVm {dH$mg Ho$ 
_mÜ`_ go {H$gmZm| Ho$ IoVm| _| CÞV àm¡Úmo{J{H$`m| Ho$ IoV àXe©Z 
Am`mo{OV H$aZo na Ü`mZ Ho$pÝÐV {H$`m J`m& 

àma§^ _|, godm B§Q>aZoeZb, H$mer Ed§ OrHo$ [agM© So>dbon_oÝQ> 
\$mCÊSo>eZ, dmamUgr Ho$ gmW gh`moJ H$aVo hþE àJ{Verb 
{H$gmZm| Ho$ gmW Hw$N> nmañn[aH$ ~¡R>H|$ Am`mo{OV H$s JBª& S>m°. 
_oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo H$s AÜ`jVm _| {XZm§H$ 12 
{Xgå~a, 2017 H$mo ß`mO OmJê$H$Vm {e{da bJm`m J`m Wm 
{OgH$m CÔoí` {_Om©nwa, dmamUgr, JmOrnwa Am¡a AÝ` 
{ZH$Q>dVu joÌm| _| ß`mO CËnmXZ H$s ZB© àm¡Úmo{J{H$`m| H$mo 
AnZmZo _| {H$gmZm| H$mo OmJê$H$ ~ZmZm Am¡a CZHo$ OmZH$mar 
ñVa H$mo ~‹T>mZm Wm& 

g\$bVm H$s H$hmZr 
Success Story

Annual Report 2019 
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Trainings organized

Onion cultivation is not yet commercialized in 

large areas of Mirzapur, Varanasi and Ghazipurdue 

to lack of awareness among the farmers about its 

highyieldingvarieties, improved production and 

post-harvest technologies. Hence, total �ive 

trainings on different topics such as onion 

awareness camp, onion nursery management, 

improved cultivation of onion, kharif onion 

production technology and raising of early kharif 

onion through sets technology were conducted to 

create awareness about improved onion 

cultivation practices among the farmers of this 

area. These trainings were attended by about 260 

farmers from twelve villages including Gangpur, 

Bagahi, Jalalpur, Sahaspura and Govindpur of 

Chunar taluka, Mirzapur (UP). 

{XZm§H$ 
Date

à{ejU H$m erf©H$ 
Topic of training

bm^mpÝdV
Bene�iciaries 

12 {Xgå~a, 2017 
12 December, 2017

ß`mO OmJê$H$Vm {e{da 
Onion Awareness Camp

50

2 OyZ, 2018 
2 June, 2018

Iar\$  ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Kharif onion production technology

50

10 _mM©, 2019 
10 March, 2019

Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Kharif onion production technology

40

10 OyZ, 2019 
10 June, 2019

goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go AJoVr Iar\$ ß`mO H$s \$gb V¡`ma H$aZm 
Raising of early kharif onion through sets technology

60

23 Zdå~a, 2019 
23 November, 2019

ß`mO H$s CÞV IoVr
Improved cultivation of onion 

60

Field Demonstrations

Field demonstrations are the effective means to 

facilitate dissemination and adaptation of farm 

innovations and other practical information 

among the farmers. These are based on the 

principle of 'Seeing is Believing'. Thus, the 

recommended package of practices along with 

improved varieties was demonstratede specially 

on onion cultivation in selected belts of Mirzapur. 

Am`mo{OV à{ejU 

{H$gmZm| Ho$ ~rM ß`mO H$s Cƒ CnOerb {H$ñ_m|, CÞV CËnmXZ 
Ed§ \$gbmoÎma àm¡Úmo{J{H$`m| Ho$ ~mao _| OmZH$mar H$m A^md hmoZo 
Ho$ H$maU {_Om©nwa, dmamUgr Am¡a JmOrnwa {Obm| Ho$ ì`mnH$ joÌm| 
_| ß`mO H$s IoVr H$mo A^r ì`mdgm`rH¥$V Zht {H$`m Om gH$m h¡& 
AV: Bg joÌ Ho$ {H$gmZm| Ho$ ~rM CÞV ß`mO IoVr ar{V`m| Ho$ 
~mao _| OmJê$H$Vm CËnÞ H$aZo hoVw {d{^Þ {df`m| na Hw$b nm§M 
à{ejU H$m`©H«$_ Am`mo{OV {H$E JE& 

BZ {df`m| _| em{_b Wo : ß`mO OmJê$H$Vm {e{da, ß`mO Zg©ar 
H$m à~§YZ, ß`mO H$s CÞV IoVr, Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{Jr VWm goQ> àm¡Úmo{JH$s Ho$ _mÜ`_ go AJoVr Iar\$ _| 
\$gb H$mo CJmZm Am{X& BZ à{ejU H$m`©H«$_m| _| Hw$b ~mah 
Jm§dm| `Wm {_Om©nwa {Obo H$s MwZma VmbwH$m Ho$ J§Jnwa, ~Jmhr, 
Obmbnwa, ghgnwam Am¡a Jmo{dÝXnwa Jm§dm| go bJ^J 260 
{H$gmZm| Zo ̂ mJ {b`m& 

IoV àXe©Z 

{H$gmZm| Ho$ ~rM \$m_© BZmodoeZ Am¡a AÝ` à¡ŠQ>rH$b OmZH$mar 
H$m àgma H$aZo Am¡a CÝh| AnZmZo H$s gw{dYm àXmZ H$aZo Ho$ {bE 
IoV àXe©Z à^mdr _mÜ`_ h¢& ̀ h ''XoIH$a {dœmg H$aZm'' Ho$ 
{gÕmÝV na AmYm[aV hmoVo h¢& 

AV: {_Om©nwa Ho$ M`{ZV BbmH$m| _| ß`mO H$s IoVr _| CÞV 
{H$ñ_m| Ho$ gmW g§ñVwV ar{V n¡Ho$O H$mo àX{e©V {H$`m J`m& 
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àXe©Z 
Demonstrations

ß`mO {H$ñ_| 
Onion varieties 

àXe©Zm| H$s g§»`m
No. of Demos

{dV[aV ß`mO ~rO ({H$J«m.) 
Onion seeds 

distributed (kg)

àXe©Zm| Ho$ bm^mpÝdV 
Bene�iciaries of 
demonstrations

Iar\$ 2018-19 Ho$ Xm¡amZ 
ß`mO H$s IoVr
Cultivation of onion 
during kharif 2018-19

^r_m gwna Ed§ 
^r_m S>mH©$ ao‹S> 
Bhima Super and 
Bhima Dark Red

20 40 (àË`oH$ {H$ñ_ H$m 20 
{H$bmoJ«m_) 

40 (20 kg of each 
variety)

20

a~r 2018-19 Ho$ Xm¡amZ 
ß`mO H$s IoVr 
Cultivation of onion 
during rabi 2018-19

^r_m e{º$ 
Bhima Shakti

20 40 20

Iar\$ 2019-20 Ho$ Xm¡amZ 
ß`mO H$s IoVr
Cultivation of onion 
during kharif 2019-20

^r_m gwna Ed§ 
^r_m S>mH©$ ao‹S> 
Bhima Super and 
Bhima Dark Red

50 100 (àË`oH$ {H$ñ_ H$m 50 
{H$bmoJ«m_) 

100 (50 kg of each 
variety)

50

Iar\$ 2019-20 Ho$ Xm¡amZ 
goQ>m| Ho$ _mÜ`_ go AJoVr 
Iar\$ ß`mO CJmZm
Raising early kharif 
onion through sets 
during kharif 2019-20

^r_m S>mH©$ ao‹S> 
Bhima Dark Red

20 250 20

a~r 2019-20 Ho$ Xm¡amZ 
ß`mO H$s IoVr
Cultivation of onion 
during rabi 2019-20

^r_m {H$aU 
Bhima Kiran 

30 60 30

Performance of onion cultivation 

About 50 progressive farmers were selected from 

twelve villages including Gangpur, Bagahi, 

Jalalpur, Sahaspura and Govindpur of Chunar 

taluka, Mirzapur (UP). A total of 90 demon-

strations on newly improved onion varieties and 

improved production technologies were carried 

out during kharif  2018 and 2019. 

For the �irst time, kharif onion production was 

initiated at commercial level in Chunar taluka of 

Mirzapur. Farmers have earned a net income of Rs. 

0.70-0.80 lakh per acre through production of 

onion bulbs about 80-100 q from Bhima Super 

variety during kharif 2018-19 whereas during 

kharif 2019, farmers got a net income of Rs. 2.0-2.5 

lakh per acre by producing about 70-80 q onion 

bulbs of varieties viz., Bhima Super and Bhima 

Dark Red.

ß`mO IoVr H$m àXe©Z 

{_Om©nwa, CÎma àXoe H$s MwZma VmbwH$m Ho$ ~mah Jm§dm| {OZ_| 
J§Jnwa, ~Jmhr, Obmbnwa, ghgnwam VWm Jmo{dÝXnwa ^r em{_b 
Wo, go bJ^J 50 àJ{Verb {H$gmZm| H$mo MwZm J`m& Iar\$ 
2018 Am¡a 2019 Ho$ Xm¡amZ ß`mO H$s ZB© CÞV {H$ñ_m| Am¡a 
CÞV CËnmXZ àm¡Úmo{J{H$`m| na Hw$b 90 àXe©Z bJmE JE& 
{_Om©nwa H$s MwZma VmbwH$m _| nhbr ~ma ì`mdgm{`H$ ñVa na 
Iar\$ ß`mO H$m CËnmXZ àma§^ {H$`m J`m& 

{H$gmZm| Zo Iar\$ 2018-19 _| ß`mO H$s {H$ñ_ ̂ r_m gwna go 
bJ^J 80 go 100 q¹$Q>b H$m H§$Xr` CËnmXZ H$aHo$ à{V EH$‹S> 
ê$n`o 0.70 go 0.80 bmI H$s ewÕ Am` A{O©V H$s O~{H$ 
Iar\$ 2019 Ho$ Xm¡amZ, ß`mO H$s {H$ñ_m| ̀ Wm ̂ r_m gwna Am¡a 
^r_m S>mH©$ ao‹S> H$m bJ^J 70 go 80 q¹$Q>b H§$X CËnmXZ H$aHo$ 
à{V EH$‹S> ê$n`o 2.0 go 2.5 bmI H$s ewÕ Am` A{O©V H$s & 

MwZo JE Jm§dm| go A{YH$m§e {H$gmZ A~ ì`mdgm{`H$ ñVa na 
ß`mO \$gb H$s IoVr H$aZo Ho$ {bE V¡`ma h¢ Š`m|{H$ BÝhm|Zo 
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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 farmers 

through demonstration areas. They are also ready 

to replace their traditional crop groundnut 

forkharif onion. Previously, these farmers were 

producing groundnut yield of 8-9 q/acre and 

selling it at Rs. 32-35 per kg. In this way, they were 

getting maximum pro�it of Rs. 21000 per acre. As 

per farmers' opinion, kharif onion is 3-4 times 

more pro�itable than traditionally grown 

groundnut. The onion farmers are also enjoying 

unexpected income through  kharif  onion 

cultivation due to hike of onion price in the market 

as well as drastic decrease in onion production 

due to erratic rainfall causing water stagnation in 

the �ields during current kharif season. The 

farmers sold their onion at Rs. 40-60 per kg and 

got the income up to 4.80 lakh per acre.

Mr. Virendra Kumar from Jalalpur Ma�i, Chunar, 

Mirzapur (UP) raised onion bulb crop as per ICAR-

DOGR recommended technology and produced 87 

q per acre marketable bulb yield. He earned net 

income of Rs. 4.80 lakh per acre as his onion bulbs 

were sold at the rate of Rs. 57 per kg in the market 

whereas one lady farmer Mrs. Geeta Devi 

fromBagahi, Chunar, Mirzapur (UP) produced 59 q 

per acre onion bulbs by following ICAR-DOGR 

recommendations and earned Rs. 3.27 lakhnet 

income. Her onion bulbs were sold at the rate of Rs. 

58per kg during kharif 2019.

The demonstrations led to conclusion that the 

eastern part of Uttar Pradesh is suitable for kharif 

onion production. It requires a drive from 

Department of Agriculture, Govt. of Uttar Pradesh 

to extend onion production technology in these 

pockets of the country to solve the issue of onion 

price �luctuation during the months of October to 

November.  

àXe©Z joÌm| Ho$ _mÜ`_ go {H$gmZm| Ûmam hm{gb {H$E JE bm^ H$mo 
àË`j ê$n _| XoIm h¡& BgHo$ gmW hr {H$gmZ nmaån[aH$ \$gb 
_y§J\$br Ho$ ñWmZ na Iar\$ ß`mO H$s IoVr H$aZo Ho$ {bE ^r 
V¡`ma h¢& Bggo nhbo, ̀ o {H$gmZ à{V EH$‹S> 8 go 9 q¹$Q>b H$s 
_y§J\$br CnO H$m CËnmXZ H$a aho Wo Am¡a Bgo à{V {H$bmoJ«m_ 
ê$n`o 32 - 35 Ho$ _yë`  na ~oM aho Wo& E¡gm H$a Ho$, CÝh| à{V 
EH$‹S> ê$n`o 21000/- H$m A{YH$V_ bm^ {_b nm ahm Wm& 
{H$gmZm| Ho$ _VmZwgma, nmaån[aH$ ê$n go CJmB© JB© _y§J\$br H$s 
VwbZm _| Iar\$ ß`mO H$s IoVr H$aZm 3 - 4 JwUm bm^àX h¡& 
~mOma _| ß`mO Ho$ _yë` _| ~‹T>moVar hmoZo Am¡a dV©_mZ Iar\$ 
_m¡g_ Ho$ Xm¡amZ IoVm| _| A{Z`{_V dfm© go hþE Ob ^amd Ho$ 
H$maU ß`mO Ho$ CËnmXZ _| AmB© A^yVnyd© H$_r Ho$ H$maU Iar\$ 
ß`mO H$s IoVr H$aHo$ AZno{jV Am` d¥{Õ H$m bm^ CR>m aho h¢& 
{H$gmZm| Zo AnZo ß`mO H§$Xm| H$mo à{V {H$bmoJ«m_ ê$n`o 40 go 60 
Ho$ ^md na ~oMm Am¡a à{V EH$‹S> ê$n`o 4.80 bmI H$s Am` 
hm{gb H$s&  

lr draoÝÐ Hw$_ma, Obmbnwa _m\$s, MwZma, {_Om©nwa, CÎma àXoe 
Zo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam g§ñVwV àm¡Úmo{JH$s Ho$ AZwgma ß`mO H$s 
H§$Xr` \$gb CJmB© Am¡a à{V EH$‹S> 87 q¹$Q>b {dnUZ ̀ mo½` H§$X 
CnO CËnÞ H$s& BÝhm|Zo AnZo ß`mO H§$Xm| go à{V EH$‹S> ê$n`o 
4.80 bmI H$s ewÕ Am` A{O©V H$s O¡gm {H$ BÝhm|Zo ~mOma _| 
AnZo ß`mO H§$Xm| H$mo à{V {H$bmoJ«m_ ê$n`o 57/- Ho$ _yë` na 
~oMm& EH$ _{hbm {H$gmZ lr_Vr JrVm Xodr, ~Jmhr, MwZma, 
{_Om©nwa, CÎma àXoe Zo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo H$s g§ñVw{V`m| H$m AZwnmbZ H$aVo 
hþE à{V EH$‹S> 59 q¹$Q>b H§$Xr` CËnmXZ {H$`m Am¡a ê$n`o 
3.27 bmI H$s ewÕ Am` A{O©V H$s& BÝhm|Zo Iar\$ 2019 Ho$ 
Xm¡amZ AnZo ß`mO H§$Xm| H$mo à{V {H$bmoJ«m_ ê$n`o 58/- Ho$ 
_yë` na ~oMm&  

àXe©Zm| go `h {ZîH$f© {ZH$bm {H$ CÎma àXoe H$m nydu ^mJ 
Iar\$ ß`mO CËnmXZ Ho$ {bE Cn`wº$ h¡& Xoe Ho$ BZ BbmH$m| _| 
ß`mO CËnmXZ àm¡Úmo{JH$s H$m {dñVma H$aZo Ho$ {bE H¥${f {d^mJ, 
CÎma àXoe gaH$ma H$s Amoa go EH$ A{^`mZ Mbm`o OmZo H$s 
Oê$aV h¡ Vm{H$ Aºy$~a go Zdå~a Ho$ _hrZm| _| ß`mO Ho$ _yë`m| _| 
CVma-M‹T>md H$s g_ñ`m H$m g_mYmZ {H$`m Om gHo$& 
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Performance of onion production by selected farmers during kharif 2019

{H$gmZ H$m Zm_ 
Name of farmer

ß`mO {H$ñ_| 
Onion 

varieties 

CnO/EH$‹S> 
(q¹$Q>b) 

Yield/ Acre 
(q)

ß`mO H§$Xm| H$s Xa 
(ê$n`o/{H$J«m.)

Rate of sold onion 
bulbs (Rs. /kg)

A{O©V bm^ 
(ê$n`o/EH$‹S>)
Bene�it gain 
(Rs. /Acre)

lr g§Vmof Hw$_ma qgh Jm§d - Obmbnwa _m\$s, 
MwZma, {_Om©nwa, CÎma àXoe 
Mr. Santosh Kumar SinghVillage- 
Jalalpur Ma�i, Chunar, Mirzapur (UP)

^r_m S>mH©$
Bhima Dark 
Red

48.57 56.7 2,55,238/-

lr _ZmoO Hw$_ma qgh Jm§d : Obmbnwa _m\$s, 
MwZma, {_Om©nwa, CÎma àXoe 
Mr. Manoj Kumar Singh Village- 
Jalalpur Ma�i, Chunar, Mirzapur (UP)

^r_m S>mH©$ ao‹S> 
Bhima Dark 
Red

50.79 44.0 2,03,587/-

lr draoÝÐ Hw$_ma Jm§d : Obmbnwa _m\$s, 
MwZma, {_Om©nwa, CÎma àXoe 
Mr. Virendra Kumar Village- Jalalpur 
Ma�i, Chunar, Mirzapur (UP)

^r_m S>mH©$ ao‹S>
Bhima Dark 
Red

87.30 57.3 4,80,325/-

lr {Xbrn Hw$_ma qgh Jm§d : Obmbnwa _m\$s, 
MwZma, {_Om©nwa, CÎma àXoe
Mr. Dilip Kumar Singh Village- 
Jalalpur Ma�i, Chunar, Mirzapur (UP)

^r_m S>mH©$ ao‹S> 
Bhima Dark 
Red

93.6 36.0 3,07,270/-

lr_Vr JrVm Xodr Jm§d - ~Jmhr, MwZma, 
{_Om©nwa, CÎma àXoe 
Mrs. Geeta Devi Village- Bagahi, 
Chunar, Mirzapur (UP)

^r_m gwna 
Bhima Super

59.37 58.5 3,27,111/-

Iar\$ 2019 Ho$ Xm¡amZ M`{ZV {H$gmZm| Ûmam ß`mO CËnmXZ H$m àXe©Z 

Onion awareness camp on 12 December, 2017 Training on kharif onion production technology 
on 2 June, 2018

{XZm§H$ 12 {Xgå~a, 2017 H$mo ß`mO OmJê$H$Vm {e{da  {XZm§H$ 2 OyZ, 2018 H$mo Iar\$ ß`mO CËnmXZ na à{ejU 
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 Training on kharif onion production on 
10 March, 2019

 Training on improved cultivation of onion on 
23 November, 2019

Performance of kharif onion crop at farmers' �ields in the year 2019

 {XZm§H$ 10 _mM©, 2019 H$mo Iar\$ ß`mO na à{ejU  {XZm§H$ 23 Zdå~a, 2019 H$mo ß`mO H$s CÞV IoVr na à{ejU 

 df© 2019 _| {H$gmZm| Ho$ IoVm| _| Iar\$ ß`mO \$gb H$m àXe©Z 
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Research Projects

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$ê$næ`m, H$ë`mUr Jmoa}nmQ>r>, A{œZr nr. ~oZHo$, 

gm¡å`m, nr. Eg., Hw$bXrn, Oo., {H$aU ^JV, àm§Obr JoS>m_, 

{dœZmW `bm_„o, `moJoe ImSo>, _§OyZmW Jm¡S>m, S>r.gr; AemoH$ 

Hw$_ma, Jr{VH$m em_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 Ed§ 

bhgwZ _| AmZwd§{eH$ gwYma 

E.Oo. Jwám, àYmZ AÝdofH$, {dO` _hmOZ, A{œZr nr. ~oZHo$, 

Eg. AmZ§XZ, Eg. Oo. Jmd§So>, dr. H$ê$næ`m, H$ë`mUr Jmoa}nmQ>r, 

{H$aU ^JV, àm§Obr JoS>m_, {dœZmW `bm_„o, _§OyZmW Jm¡S>m, 

S>r.gr; ̀ moJoe ImSo>, AemoH$ Hw$_ma Ed§ Hw$bXrn Oo. 

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$, A{œZr nr. ~oZHo$, Hw$bXrn Oo., 

Eg.Oo. Jmd§So>, ̀ moJoe ImSo>, AemoH$ Hw$_ma Ed§ àm§Obr JoS>m_ 

n[a`moOZm 4 : ß`mO Ed§ bhgwZ ‘| 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$næ`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 A{^Zd ̀ w{º$`m§ 

Eg.Oo. Jmd§So>, àYmZ AÝdofH$, Eg. AmZ§XZ, dr. H$ê$næ`m, 

gm¡å`m, nr.Eg. Ed§ {dœZmW ̀ bm_„o 

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. 

AZwg§YmZ n[a`moOZmE§ 

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, PranjaliGedam, 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 ,  Pranjali Gedam, 

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 

in 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

Project 6: Post-Harvest Management of 

Onion and Garlic

Kalyani Gorrepati, PI, Soumia P.S., V. Karuppaiah, 
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H$ê$næ`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 H$m àm¡Úmo{JH$s  hñVm§VaU 
Am¡a à^md {dûcofU 

Eg.Eg. JmS>Jo, àYmZ AÝdofH$, Ama.~r. H$mbo, E. W§Jmgm_r, 
Ed§ {dœZmW ̀ bm_„o 

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 narjU

E.Oo. Jwám, ZmoS>b A{YH$mar, {dÎmr` ghm`H$Vm : nm¡Ym {H$ñ_ 
Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r 

n[a`moOZm 3 : ~¥hX ~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$a {H$ñ‘m| H$m {dH$mg : ~rO 
erVb Ho$ gmW EH$ g§`wº$ CÚ_ 

E.Oo. Jwám, àYmZ AÝdofH$, {dÎmr` ghm`Vm : ~rO erVb grS²g 
àm. {b. Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 

n[a`moOZm 6 : ß`mO Ed§ bhgwZ Ho$ {bE OZOmVr` Cn-
`moOZm (Q>rEgnr)

E.Oo. Jwám, ZmoS>b A{YH$mar, Eg.Eg. JmS>Jo, Ama.~r. H$mbo, 
dr. H$ê$næ`m, A{œZr nr. ~oZHo$, E.Ama. dIao Ed§ EM.Eg. 
Jdbr 

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 

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, A. Thangasamy  

and Vishwanath  Yalamalle

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 pro-

duction 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 hybrids in 

onion: A joint venture with Beej Sheetal

A.J. Gupta, PI, Funding: Beej 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

A. J. Gupta, PI, TSP-Maharashtra and S. S. Gadge, PI, 

TSP-NEH Region, Funding: ICAR
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n[a`moOZm 7 : amï´>r` Obdm`w AZwHy$b H¥${f nhb ({ZH«$m) 

E. W§Jmgm_r, àYmZ AÝdofH$, dr. H$ê$næ`m, àm§Obr JoS>m_,  
{dÎmr` ghm`Vm - ̂ mH¥$AZwn - Ho$ÝÐr` ~mamZr H¥${f AZwg§YmZ 
g§ñWmZ, h¡Xam~mX 

n[a`moOZm 8 : OrZmo_ {dbmonZ Ho$ _mÜ`_ go ß`mO _| 
AJw{UVm CËàoaU 

Eg. AmZ§XZ, àYmZ AÝdofH$, {dÎmr` ghm`Vm : ^mH¥$AZwn - 
Z¡eZb {’$bmo{en

n[a`moOZm 9 : nydm}Îma nd©Vr` ̀ moOZm 

dr. _hmOZ, 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 (EggrEgnr)

Eg.Eg. JmS>Jo, ZmoS>b A{YH$mar, {dÎmr` ghm`Vm : ^maVr` 
H¥${f AZwg§YmZ n[afX 

n[a`moOZm 11 : ^y- gyMZm H$m Cn¶moJ H$aHo$ g‘pÝdV 
~mJdmZr ‘yë¶m§H$Z Am¡a à~§YZ (M‘Z)

E. W§Jmgm_r, àYmZ AÝdofH$, Ama.~r. H$mbo Ed§ gm¡ad Kmof, 
{dÎmr` ghm`Vm : E‘EZgrE’$gr

Project 7: National Innovations on Climate 

Resilient Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Pranjali Gedam, 

Funding: ICAR-CRIDA.

Project 8: Haploid Induction in Onion 

through Genome Elimination

S. Anandhan, PI, Funding: ICAR-NF

Project 9: North East Hill Plan

V. Mahajan, Nodal Of�icer, Funding: ICAR

Project 10: Scheduled Caste Sub-Plan 

(SCSP) for onion and garlic

S. S. Gadge, Nodal Of�icer, Funding: ICAR

Project 11: Coordinated Horticulture 

Assessment and Management using geo-

informatics (CHAMAN)

A. Thangasamy, PI, R.B. Kale and Sourav Ghosh, 

Funding: MNCFC
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1. Dr. Amar Jeet Gupta has been awarded for the 

best poster on “Molecular marker assisted 

con�irmation of hybridity in DOGR hybrids of 

onion (Allium cepa L.) using SSR markers” 

authored by Gupta A.J., Anandhan S., Mahajan 

V., Kad S.K. and Singh M. In International 

Symposium on Edible Alliums: Challenges and 

Opportunities during 9-12 February, 2019 at 

YASHADA, Pune.

2. Dr. Kalyani Gorrepati has been awarded for 

the best oral presentation on “Design and 

development of onion storage structure” 

authored by GorrepatiK., Singh M., Phutane 

S.C. and Phutane P.C. In International 

Symposium on Edible Alliums: Challenges and 

Opportunities organized during 9-12 

February, 2019 at YASHADA, Pune.

3. Dr. V. Karuppaiah has been awarded for the 

Best Poster on “The potential of pre and post-

harvest application of insecticide and 

essential oil to manage stored pests losses in 

garlic” authored by Karuppaiah V., Soumia P.S. 

and Singh M.In the “International Symposium 

o n  E d i b l e  A l l i u m s :  C h a l l e n g e s  a n d 

Opportunities” organized by Indian Society of 

Alliums during 9-12 February, 2019 at 

YASHADA, Pune.

4. Dr. V. Karuppaiah has been awarded for the 

Best Oral Presentation on “Pollination 

biology- a key for quality onion seed 

production.” authored by Karuppaiah V., 

Soumia P.S., Thangasamy A. and Singh M. In 

the “International Symposium on Edible 

Alliums: Challenges and Opportunities” 

organized by Indian Society of Alliumsduring 

9-12 February, 2019 at YASHADA, Pune.

5. Dr. R.B. Kale has been awarded for the best 

poster on “Technological options for reducing 

price shocks and doubling the income of onion 

Awards, Honours and Recognition

1. S>m°. A_a OrV Jwám H$mo {XZm§H$ 9 - 12 \$adar, 2019 
H$mo ¶eXm, nwUo _| ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| Jwám, E.Oo; 
AmZ§XZ, Eg; _hmOZ, dr; H$S>, Eg.Ho$. Ed§ qgh, E_. 
Ûmam {bpIV ''_më`wHy$ba _mH©$a E{gpñQ>S> H$Z\$_}eZ 
Am°\$ hmB~«r{S>Q>r BZ S>rAmoOrAma hmB{~«S²g Am°\$ Amo{Z`Z 
(E{b`_ grnm Eb.) `yqOJ EgEgAma _mH©$g©'' Ho$ {bE 
gd©loð> nmoñQ>a nwañH$ma àXmZ {H$`m J`m& 

2. S>m°. H$ë`mUr  H$mo {XZm§H$ 9 - 12 \$adar, 2019  Jmoa}nmQ>r
H$mo ¶eXm, nwUo _| ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _|  Ho$; Jmoa}nmQ>r,
qgh, E_; \w$Q>mUo, Eg.gr. Ed§ \w$Q>mUo, nr.gr. Ûmam {bpIV 
''{S>OmBZ E§S> So>dbon_oÝQ> Am°\$ Amo{Z`Z ñQ>moaoO ñQ´>ŠMa'' 
na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE nwañH¥$V {H$`m 
J`m& 

3. S>m°. dr. H$ê$næ`m H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo 
¶eXm, nwUo _| ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| H$ê$næ`m, dr; 
gm¡å`m, nr. Eg. Ed§ qgh, E_. Ûmam {bpIV ''{X 
nmoQ>opÝe`b Am°\$ àr E§S> nmoñQ> hmd}ñQ> EßbrHo$eZ Am°\$ 
BZgoŠQ>rgmBS²g E§S> BgopÝe`b Am°`b Qy> _¡ZoO ñQ>moS©> 
noñQ²g bm°{gg BZ Jm{b©H$'' na gd©loð> nmoñQ>a Ho$ {bE 
nwañH¥$V {H$`m J`m& 

4. S>m°. dr. H$ê$næ`m H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo  
¶eXm, nwUo _| ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| H$ê$næ`m, dr; 
gm¡å`m, nr.Eg; W§Jmgm_r, E. Ed§ qgh, E_. Ûmam {bpIV 
''nm°brZoeZ ~m`mobm°Or - E H$s \$m°a ¹$m{bQ>r Amo{Z`Z 
grS> àmoS>ŠeZ'' na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE 
nwañH$ma àXmZ {H$`m J`m& 

5. S>m°. Ama.~r. H$mbo H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo  
¶eXm, nwUo _| ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| H$mbo, Ama.~r; 

nwañH$ma, gå_mZ Ed§ _mÝ`Vm 
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growers” authored by Kale R.B., Gadge S.S., 

Thangasamy A., Gorrepati K., Mahajan V. and 

SinghM. In International Symposium on Edible 

Alliums: Challenges and Opportunities during 

9-12 February, 2019 at YASHADA, Pune.

6. Dr. R.B. Kale has been awarded for the best 

paper award of the journal for research paper 

entitled “Differential Dairy Development 

Status in India: A perception Analysis”, 

authored by Kale R.B.,  Ponnusamy K., 

Mohammad A., Jha S.K., Chandel B.S.and 

Chakravarty A.K.published in Indian Journal 
th

of Dairy Science, 2017 awarded during 47  

Dairy Industry Conference held at Patna, 

during 7-9 February 2019. 

7. Dr. R.B. Kale has been awarded for the best 

oral presentation on “Restructuring Onion 

Supply Chain: Potential of Block Chain 

Technology” authored by Kale R.B., Gadge, S.S. 

and Singh M. in International Symposium on 

Edible Alliums: Challenges and Opportunities 

during 9-12 February, 2019 at YASHADA, 

Pune.

8. Dr. R.B. Kale has been awarded for the best oral 

presentation on “Role of public Private 

Partnership model in Onion Seed Production” 

authored by Kale R.B., Gadge S.S., Yalamalle 

V.R., Gupta A.J., Mahajan V., Wakhare A., Gurav 

V. and Singh M. in International Symposium on 

Edible Alliums: Challenges and Opportunities 

during 9-12 February, 2019 at YASHADA, Pune.

9. Mrs. A. P. Benke has been awarded for the best 

o ra l  p r e s e n t a t i o n  o n  “ I n t e r s p e c i � i c 

hybridization in onion through ovule rescue 

technique using A. �istulosum, A. tuberosum 

and A. fragrance” authored by Benke A.P., 

Shelke P., Krishna R., Dukare S., Dhumal S., 

Mahajan V. and Singh M. in International 

Symposium on Edible Alliums: Challenges and 

Opportunities during 9-12 February, 2019 at 

YASHADA, Pune.

JmS>Jo, Eg.Eg; W§Jmgm_r, E; Jmoaon{V, Ho$; _hmOZ, dr. 
Ed§ qgh, E_. Ûmam {bpIV ''Q>oŠZmobm°{OH$b Am°ßeÝg \$m°a 
[aS>çyqgJ àmBg em°Šg E§S> S>~qbJ {X BZH$_ Am°\$ 
Amo{Z`Z J«moAg©'' na gd©loð> nmoñQ>a Ho$ {bE nwañH¥$V {H$`m 
J`m& 

6. S>m°. Ama.~r. H$mbo H$mo {XZm§H$ 7 - 9 \$adar, 2019 H$mo 
nQ>Zm _| 47d| So>`ar CÚmoJ gå_obZ Ho$ Xm¡amZ B§{S>`Z OZ©b 
Am°\$ So>`ar gmBÝg, 2017 _| àH$m{eV H$mbo, Ama.~r; 
nwÞygm_r, Ho$; _mohå_X, E; Pm, Eg.Ho$; MÝXob, ~r.Eg. 
Ed§ MH«$dVu, E.Ho$. Ûmam {bpIV ''{S>\$aopÝe`b So>`ar 
So>dbon_oÝQ ñQ>oQ²>g BZ B§{S>`m : E nagoßeZ EZm{b{gg'' 
erf©H$ na AZwg§YmZ nona Ho$ {bE n{ÌH$m Ho$ gd©loð> nona 
Ho$ {bE nwañH¥$V {H$`m J`m& 

7. S>m°. Ama.~r. H$mbo H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo  
¶eXm, nwUo _| ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| H$mbo, Ama.~r; 
JmS>Jo, Eg.Eg. Ed§ qgh, E_. Ûmam {bpIV ''[añQ´>ŠM[a¨J 
Amo{Z`Z gßbmB© M¡Z : nmoQ>opÝe`b Am°\$ ãbm°H$ M¡Z 
Q>oŠZmobm°Or'' na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE 
nwañH$ma àXmZ {H$`m J`m& 

8. S>m°. Ama.~r. H$mbo H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo  
¶eXm, nwUo _| ImZo `mo½` E{b`_  : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| H$mbo, Ama.~r; 
JmS>Jo, Eg.Eg; `bm_„o, dr.Ama; Jwám, E.Oo; _hmOZ, 
dr; dIao, E; Jwad, dr. Ed§ qgh, E_. Ûmam {bpIV ''amob 
Am°\$ npãbH$ àmBdoQ> nmQ>©Za{en _m°S>b BZ Amo{Z`Z grS> 
àmoS>ŠeZ'' na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE 
nwañH¥$V {H$`m J`m& 

9. lr_Vr E.nr. ~oZHo$ H$mo {XZm§H$ 9 - 12 \$adar, 2019 
H$mo ¶eXm, nwUo _| ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| ~oZHo$, E.nr; 
eobHo$, nr; H¥$îUm, Ama; Sw>H$ao, Eg; Yy_b, Eg; _hmOZ, 
dr. Ed§ qgh, E_. Ûmam {bpIV ''BÝQ>añnogr{\$H$ 
hmB~«rS>mBOoeZ BZ Amo{Z`Z W«y Amod`yb aoñŠ`y Q>oH$ZrH$ 
`yqOJ E. {\$ñQw>bmog_, E. Q>`y~amog_ VWm E. \«o$JaoÝg '' 
na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE nwañH¥$V {H$`m 
J`m&
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10. Dr. P.H. Ghodke has been awarded for the best 

oral presentation on “Growth stage sensitivity 

of onion genotypes to water-logging stress 

authored by Ghodke P. H., Shirsat D.V., 

T h a n g a s a my  A .  a n d  B h a g a t  K .  P.  i n 

International Symposium on Edible Alliums: 

Challenges and Opportunities during 9-12 

February, 2019 at YASHADA, Pune.

11. Dr. Soumia P.S. has been awarded for the best 

p o s t e r  o n  “ N e w  h o s t  r e c o r d  o f 

ArchipsMachlopis (Meyrick) (Tortricidae: 

Lepidoptera), an emerging pest of garlic from 

Pune” authored by Soumia P.S., Dilipsundar N., 

Karuppaiah V. and Singh M. In International 

Symposium on Edible Alliums: Challenges and 

Opportunities during 9-12 February, 2019 at 

YASHADA, Pune.

12. Mr. Ashok Kumar has been conferred Young 

Scientist Award 2018 by All India Agricultural 
th

Students Association (AIASA), New Delhi in 4  

National Youth Convention “Federating Agri-

Youth in Business Group for Remunerative 

Agriculture” during 15-16 February, 2019 at 

JNKVV, Jabalpur. 

10. S>m°. nr.EM. KmoS>Ho$ H$mo {XZm§H$ 9 - 12 \$adar, 2019 H$mo  
¶eXm, nwUo _| ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga 
{df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| KmoS>Ho$, nr.EM; 
{eagQ>, S>r.dr; W§Jmgm_r, E. Ed§ ^JV, Ho$. Ûmam a{MV 
''J«moW ñQ>oO goÝgrQ>r{dQ>r Am°\$ Amo{Z`Z OrZmoQ>mBßg Qy> 
dm°Q>a bm°qJJ ñQ´>og'' na gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ 
{bE nwañH$ma àXmZ {H$`m J`m& 

11. S>m.°  gmå¡ `m, nr.Eg. H$mo {XZmH§ $ 9 - 12 \$adar, 2019 H$mo 
¶eXm, nUw o _| ImZo `m½o ` E{b`_ : MZw m{¡ V`m§ Ed§ Adga 
{df` na Am`m{o OV AV§ amï© >́r` gJ§ mðo >r _| gmå¡ `m, nr.Eg; 
{XbrngÝw Xa, EZ; H$ê$næ`m, dr. Ed§ qgh, E_. Ûmam {bpIV 
''Ý ỳ hmño Q> [aH$mS° >©  Am\° $ Ama{Mßg _Š¡ bm{o ng  (_[o aH$) 
(Q>ma° Q>́r{gS>o  : b{o nS>mßo Q>ao m) EZ B_{OJª  nño Q> Am\° $ Jm{bH© $ 
\$« m_°  nUw 'o ' na gdl© ðo > nmño Q>a H$o  {bE naw ñH$¥ V {H$`m J`m& 

12. lr AemoH$ Hw$_ma H$mo {XZm§H$ 15 - 16 \$adar, 2019 
H$mo Odmha bmb Zohê$ H¥${f {dœ{dÚmb`, O~bnwa _| 
''bm^H$mar H¥${f Ho$ {bE ì`dgm` g_yh _| H¥${f ̀ wdmAm| H$m 
g§JR>Z ~ZmZm' {df` na Am`mo{OV MVwW© amï´>r` `wdm 
gå_obZ _| Am°b B§{S>`m EJ«rH$ëMab ñQy>So >ÝQ²g 
Egmo{gEeZ, ZB© {X„r Ûmam ̀ wdm d¡km{ZH$ nwañH$ma 2018 
àXmZ {H$`m J`m&  

dm{f©H$ à{VdoXZ 2019 



217

Papers in referred journals

1.  Anant A. K.,Awasthi A., Soumia P. S. and Guru 

PirasannaPandi G. 2019. Host resistance 

against mango hoppers, Amritodus atkinsoni 

and Idioscopus nagpurensis. Indian Journal of 

Entomology, 81(2): 239-241. DOI: 10.5958/ 

0974-8172.2019.00084.1.

2. Benke A. P., Dukare S., Kuldip J., Yadav V.K. and 

Singh M. 2019. Determination of proper 

gamma radiation dose for creating variation 

in Indian garlic varieties. Indian Journal of 

Traditional Knowledge, 18(3): 547-552.

3. Gawande S. J., Anandhan S., Ingle A., Roylawar 

P., Khandagale K., Gawai T., Alana Jacobson, 

Asokan R. and Singh M. 2019. Microbiome 

pro�iling of the onion thrips, Thrips tabaci 

Lindeman (Thysanoptera: Thripidae). PLoS 

ONE, 14(9): e0223281.

4. Ghodke P. H., Ramakrishnan S., Shirsat D.V., 

Vani G.K. and Arora A. 2019. Morphological 

characterization of wheat genotypes for stay 

green and physiological traits by multivariate 

analysis under drought stress.  Plant 

Physiology Reports, 24(3):305-315.

5. Gupta A. J., Mahajan V., LawandeK. E. 2019. 

Evaluation of onion genotypes suitable for 

organic farming. Vegetable Science, 46(1-

2):107-113.

6. Gupta A. J., Mahajan V. and Singh M.  2019.  

Evaluation of onion breeding lines for table 

purpose. Journal of AgriSearch, 6 (3):113-

116.

7. Guru PirasannaPandi G., Subhash Chander, 

Madan Pal, Soumia P. S. and Sujithra M. 2019. 

Imidacloprid ef� icacy against  brown 

planthopper, Nilaparvatalugens  under 

elevated carbon dioxide and temperature. 

Publications

àH$meZ 

g§X{^©V n{ÌH$mAm| _| àH$m{eV nona

1. AZ§V, E.Ho$; AdñWr, E; gm¡å`m, nr.Eg. Ed§ Jwê$ 
àgÞmn§S>r, Or. (2019)& hmoñQ> ao{ggQ>oÝg AJoÝñQ> _¢Jmo 
hm°ng©, A_¥VmoSw>g AQ>{H$ZgmoZmB© E§S> B{S>`moOH$m°ßg 
ZJnwaopÝgg & B§{S>`Z OZ©b Am°\$ B§Q>mo_mobm°Or, 81 (2) : 
2 3 9 - 2 4 1 . D O I : 1 0 . 5 9 5 8 / 0 9 7 4 -
8172.2019.00084.1.

2. ~oZHo$, E.nr; Sw>H$ao, Eg. Hw$bXrn, Oo; ̀ mXd, dr.Ho$. Ed§ 
qgh, E_. (2019)& {S>Q>a{_ZoeZ Am°\$ àm°na Jm_m 
ao{S>`oeZ S>moO \$m°a {H«$`qQ>J d¡[a`oeZ BZ B§{S>`Z Jm{b©H$ 
d¡am`Q>rO & B§{S>`Z OZ©b Am°\$ Q´>¡{S>eZb Zm°boO, 18 
(3) : 547 - 552. 

3. Jmd§So>, Eg.Oo; AmZ§XZ, Eg; B§Jmobo, E; am`bmda, nr; 
IÊS>mJbo, Ho$; JdB©, Q>r; EbmZm O¡H$~gZ, AmemoH$Z, 
Ama. Ed§ qgh, E_. (2019)& _mBH«$mo{~`mo_ àmo\$mBqbJ 
Am°\$ {X Amo{Z`Z {W«ßg, {W«ßg Q>¡~oH$s {bÊS>_¡Z 
(WmBg¡ZmoßQ> oam: {W«nr{S>`o)& ßbm°g dZ 14(9): 
B©0223281

4. KmoS>Ho$, nr.EM; am_H¥$îUZ, Eg; {eagmQ>, S>r.dr; dmUr, 
Or.Ho$. Ed§ Aamo‹S>m, E. (2019)& _m\$m}bm°{OH$b 
H$a¡ŠQ>amBOoeZ Am°\$ ìhrQ> OrZmoQ>mBßg \$m°a ñQ>o J«rZ E§S> 
{\${O`mobm°{OH$b Q´>¡Q²g ~m` _ëQ>rd¡[a`oQ> EZm{b{gg 
A§S>a S´>m°Q> ñQ´>og & ßbm§Q> {\${O`mobm°Or [anmoQ²g© , 24 (3) 
: 305 - 315. 
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Ruiz-May E., Pérez E. N. and Quiroz-Figueroa 

F. R. 2019. An ef�icient protocol for in vitro 

propagation of the wild legume Cicer 

microphyllum Benth: A crop wild relative of 

chickpea (Cicer arietinum L.). In Vitro 

Cell.Dev.Biol.-Plant, 55: 9-14.

18. Soumia P. S., Dilipsundar N., Karuppaiah V., 

Guru PirasannaPandi G. and Singh M. 2019. 

Archipsmachlopis (Meyrick) (Tortricidae: 

Lepidoptera) occurrence on garlic. Indian 

Journal of Entomology, DOI: 10.5958/0974-

8172.2019.00067.1.

19. Yalamalle V. R., Tomar B. S., Kumar A. and 

Ahammed Shabeer T. P. (2019). Seed soak 

method for application of plant protectants 

for increasing pesticide use ef�iciency, healthy 

crop and higher yield in garlic (Allium sativum 

L.) ScientiaHorticulturae, 257:108703.

20. Yalamalle V. R., Tomar B. S., Kumar A. and 

Ahammed Shabeer T. P. (2019). Polymer 

coating increases the pesticide use ef�iciency, 

reduces pest, diseases and enhance seed yield 

and quality in onion (Allium cepa L.).  Indian 

Journal of Agricultural Sciences, 89 (7): 1195-9.

H$moEŠQ>rdoO - E H¡$Q>mbmB{Q>H$ M¡nam°Z BZdm°ëdS> BZ 
_mSw>boqQ>J {X ê${~gH$mo EŠQ>r{dQ>r E§S> hrQ> ñQ´>og - 
Q>m°baoÝg BZ ìhrQ> & OZ©b Am°\$ ßbm§Q> ~m`mo Ho${_ñQ´>r E§S> 
~m`mo Q>oŠZmobm°Or  , 28 (1) : 63 - 75. 

15. ‘rZm, E‘., Eg., H$mbo, Ama., ~r., qgh, Eg., Ho$., Ed§ 
qgh, Eo. Ho$. (2019)& brS> ’$m‘©a S>oñH$ E’$ Qy> E’$ 
E³eQ>oZeZ ‘m°S>ob: amob Am°’$ H¥$fr {dkmZ H|§$Ð E|S> 
Q>o³Zmobm°Or EoS>m°neZ {S>Q>a{‘Ýg ’$m°a EZhmÝgtJ ‘moS>oëg 
B©’o$³Q>rìhZog& OaZ©b Am°’$ E°J«rg©M, 6(4) 199:204&

16. am`bdma, nr.~r; IÊS>mJbo, Ho$.Eg; JdB©, Q>r.~r; Jmd§So>, 
Eg.Oo. Ed§ qgh, E_. (2019)& \$ñQ>© [anmoQ>© Am°\$ 
Jm{b©H$ dm`ag gr BZ\o$pŠQ>§J Jm{b©H$ BZ B§{S>`m & ßbm§Q> 

S>rOrO, http://doi.org/10.1094/PDIS-10-

18-1890-PDN

17. qgh, Ama.Ho$; AmZ§XZ, Eg; Jm{g©`m noaoO Eb.E_; 
ê$B©O _o B©; noaoO B©.EZ. Ed§ {H$amoO {\$Jmoam, E\$.Ama. 
(2019)& EZ B\$s{g`oÝQ> àmoQ>moH$m°b \$m°a BZ {dQ´>mo 
à m on o J oeZ Am °\ $ {X dmBëS >  b o ½` y_ gmBga 
_mBH«$mo\$mB{b`_ ~oÝW : E H«$mn dmBëS> [abo{Q>d Am°\$ 
{MH$nr (gmBga Eo[a`o{Q>Z_ Eb.) & BZ {dQ´>mo  gob  So>d. 
~m`mobm°Or - ßbm§Q> , 55 : 9 - 14. 

18. gm¡å`m, nr.Eg; {XbrngwÝXa, EZ; H$ê$næ`m, dr; Jwê$ 
àgÞmnÝS>r, Or. Ed§ qgh, E_. (2019)& Ama{Mßg 
_¡Šbmo{ng (_o[aH$) (Q>m°aQ´>rgr{S>`o : bo{nS>moßQ>oam) AH$aoÝg 

Am°Z Jm{b©H$ & B§{S>`Z OZ©b Am°\$ B§Q>mo_mobm°Or, DOI: 
10.5958/0974-8172.2019.00067.1.

19. `bm_„o, dr.Ama; Vmo_a, ~r.Eg; Hw$_ma, E. Ed§ Ah_X 
e~ra, Q>r.nr. (2019)& grS> gmoH$ _oWS> \$m°a 
EßbrHo$eZ Am°\$ ßbm§Q> àmoQ>oŠeZ \$m°a BZH«$sqOJ 
noñQ>rgmBS> ̀ yO B\$s{g`oÝgr, h¡ëXr H«$m°n E§S> hm`a ̀ rëS> 
BZ Jm{b©H$ (E{b`_ g¡Q>mBd_ Eb.) gmB§{Q>`m 
hm°Q>uH$ëMa  , 257 - 108703

20. `bm_„,o  dr.Ama; Vm_o a, ~r.Eg; H$w _ma, E. Ed§ Ah_X 
e~ra, Q>r.nr. (2019)& nmb° r_a H$mqo Q>J BZH$« s{OO {X 
nño Q>rgmBS> ̀ Oy  B\$s{g`Ýo gr, [aS>ç{y gg nño Q>, S>r{OO ES§ > 
BZhÝ¡ g grS> ̀ rëS> ES§ > ¹$m{bQ>r BZ Am{o Z`Z (E{b`_ grnm 
Eb.) & B{§ S>`Z OZb©  Am\° $ EJr« H$ëMab gmBpÝgO, 89 
(7) : 1195 - 9.  

Annual Report 2019 



220

Papers and Abstracts in Conference/ 

Seminar/ Symposia

1. Adhiyamaan S., Arumugam T., and Anandhan 

S. 2019. Haploid induction in multiplier onion 

(Allium cepa var aggregatum) through in vitro 

gynogenesis. In book of lead paper and 

abstract: International Symposium on Edible 

Alliums: Challenges and Opportunities, 9-12 

February, ISA, Pune. p. 300.

2. Anandhan S., Somasundaram S., Satheesh V. 

and Singh M. 2019. A FCM based method for 

analysis of global DNA methylation in onion. 

In: National Conference on Integrative Plant 

Biochemistry and Biotechnology.  8-9 

November, 2019. p.33.

3. Benke A.P., Khar A., Mahajan V., Gupta A.J. and 

Singh M. 2019. Establishment of a core set of 

Indian garlic accessions using a Heuristic 
thapproach. In book of abstracts: 8  Indian 

Horticulture Congress, 17-21 January, IGKV, 

Raipur. p. 69.

4. Benke A.P., Krishna R., Dukare S., Dhumal S., 

Shelke P. and Singh M. 2019. In vitro 

comparison of tolerance in two garlic (A. 

sativum L.) varieties by imposing mannitol 

induced osmotic stress. In book of lead paper 

and abstract: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p. 283.

5. Benke A.P., Shelke P., Krishna R., Dukare S., 

Dhumal S., Mahajan V. and Singh M. 2019. 

Inter speci�ic hybridization in onion through 

ovule rescue technique using A. �istulosum, A. 

tuberosum and A. fragrance. Abstract.GCB-

ABO-28.In book of lead paper and abstract: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. p. 283.

6. Bhagat K. P., Ghodke P. H., Shirsat D. V., Khade 

Y., Thangasamy A., Mahajan V and Singh M. 

2019. Study of root architecture in onion 

gå_obZ, go{_Zma Ed§ g§Jmoð>r _| àñVwV nona Ed§ gmam§e 

1. A{Y`m_mZ, Eg; Aê$_wJ_, Q>r. Ed§ AmZ§XZ, Eg. 
(2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, 
nwUo Ed§ ̂ mH¥$AZwn- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona H$s nwñVH$ Ed§ gma g§J«h _| ''h¡nbm°BS> BZS>ŠeZ BZ 
_ëQ>rßbm`a Amo{Z`Z (E{b`_ grnm {H$ñ_ EJ«rJoQ>_ ) W«y 
BZ {dQ´>mo  Jm`Zmo{OZo{gg ''& n¥ð> 300. 

2. AmZ§XZ, Eg; gmo_gwÝXa_, Eg; gVre, dr. Ed§ qgh, 
E_. (2019)& {XZm§H$ 8-9 Zdå~a, 2019 H$mo 
EH$sH¥$V nmXn O¡d agm`Z{dkmZ Ed§ O¡d àm¡Úmo{JH$s na 
Am`mo{OV amï´>r` gå_obZ _| ''E\$grE_ ~oñS> _oWS> \$m°a 
EZm{b{gg Am°\$ ½bmo~b S>rEZE {_WmBboeZ BZ 
Amo{Z`Z'' n¥ð> 33. 

3. ~oZHo$, E.nr; Ima, E; _hmOZ, dr; Jwám, E.Oo. Ed§ qgh, 
E_. (2019)& {XZm§H$ 17-21 OZdar, 2019 H$mo 
BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| Am`mo{OV 
AmR>dt ̂ maVr` ~mJdmZr H$m§J«og H$s gma g§J«h nwpñVH$m _| 
''BñQ>m{~be_oÝQ> Am°\$ E H$moa goQ> Am°\$ B§{S>`Z Jm{b©H$ 
EŠgoeZ ̀ yqOJ E {h`y[apñQ>H$ EàmoM'', n¥ð  69. 

4. ~Zo H$o , E.nr; H$¥ îUm, Ama; , Eg; Y_y b, Eg; ebo H$o , S>Hw $ao
nr. Ed§ qgh, E_. (2019)& {XZmH§ $ 9 - 12 \$adar, 
2019 H$mo AmBE© gE, nUw o Ed§ ^mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw o Ûmam 'ImZo 
`m½o ` E{b`_ : MZw m{¡ V`m§ Ed§ Adga' {df` na Am`m{o OV 
AV§ amï© >́r` gJ§ mðo >r H$s gma gJ§ h«  npw ñVH$m _| ''BZ {dQ>́mo  
H$åna¡ rOZ Am\° $ Q>mb° aÝo g BZ Q>y  Jm{bH© $ (E. gQ¡ >mBd_ 
Eb.) d¡am`Q>rO ~m` BånmoqOJ _¡ZrQ>mob BZS>çyñS> 
Amño _m{o Q>H$ ñQ>́go  '', nð¥  283. 

5. ~oZHo$, E.nr; eobHo$, nr; H¥$îUm, Ama; Sw>H$ao, Eg; 
Yy_b, Eg; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9 - 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona H$s nwñVH$ Ed§ gma g§J«h _| ''B§Q>a ñnogr{\$H$ 
hmB{~«S>mBOoeZ BZ Amo{Z`Z W«y Amoì`yb aoñŠ`y Q>oH$ZrH$ 
`yqOJ E. {\$ñQw>bmog_ , E. Q>`y~amog_  VWm E. \«o$JaoÝg 
'', gmam§e Orgr~r - E~rAmo 28.  n¥ð  283. 

6. ^JV, Ho$.nr; KmoS>Ho$, nr.EM; {eagmQ>, S>r.dr; ImSo>, 
dmB©; W§Jmgm_r, E; _hmOZ, dr. Ed§ qgh, E_. 

dm{f©H$ à{VdoXZ 2019 



221

under deficit and excess moisture. In book of 

lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

p.359.

7. Bhagat K. P., Ghodke P. H., Shirsat D. V., Khade 

Y., Thangasamy A., Mahajan V and Singh M. 

2019. Study of root architecture in onion 
th

under drought stress, In book of abstracts: 8  

Indian Horticulture Congress, 17-21 January, 

IGKV, Raipur. p. 334.

8. Gadge S. S. and Kale R.B. 2019. Constraints in 

O n i o n  P ro d u c t i o n .  I n  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities. 9-12 February, ISA, Pune. 

pp. 242-245.

9. Gadge S. S., Kale R. B., Mahajan V., Gupta A. J. 

and Singh M. 2019. A success story of Bhima 

Shweta in Vidarbha region. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

p.403.

10. Gautam, R. D., Parihar S. G., Soumia P. S., 

Karuppiah, V., Mahajan V. and Singh M. 2019. 

SWOT Analysis on management strategies of 

Thripstabaci infesting onion in India. In book 

of lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p.128.

11. Gawande S.J. 2019. Characterization of 

population genetics structure and genetic 

diversity analysis of Thrips tabaci Lindeman 

from India. In: International Conference on 

Plant Protection in Horticulture. 24-27July, 

2019. IIHR, Bengaluru.

(2019)& {XZm§H$ 9 - 12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ gma g§J«h 
_| ''ñQ>S>r Am°\$ ê$Q> AmH$r©Q>oŠMa BZ Amo{Z`Z A§S>a 
So>\$s{gQ> E§S> EŠgog _m°BñMa'' , n¥ð  359. 

7. ^JV, H$o .nr; KmSo >H$o , nr.EM; {eagmQ>, S>r.dr; ImS>o , dmB;©  
WJ§ mgm_r, E; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
{XZmH§ $ 17 - 21 OZdar, 2019 H$mo BpÝXam JmY§ r H$¥ {f 
{dœ{dÚmb`, am`naw  _| Am`m{o OV AmR>dt ̂ maVr` ~mJdmZr 
H$mJ§ go«  H$s gma gJ§ h«  npw ñVH$m _| ''ñQ>S>r Am\° $ ê$Q> 
AmH$rQ© >Šo Ma BZ Am{o Z`Z AS§ >a S>́mQ° > ñQ>́go  '', nð¥  334. 

8. JmS>J,o  Eg.Eg. Ed§ H$mb,o  Ama.~r. (2019)& {XZmH§ $ 9 - 
12 \$adar, 2019 H$mo AmBE© gE, nUw o Ed§ ^mH$¥ AZnw  - 
ß`mO Ed§ bhgZw  AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw o 
Ûmam 'ImZo ̀ m½o ` E{b`_ : MZw m{¡ V`m§ Ed§ Adga' {df` na 
Am`m{o OV AV§ amï© >́r` gJ§ mðo >r H$s nñw VH$ Ed§ gma gJ§ h«  _| 
''H$mZ° ñQ>́Ýo Q>g BZ Am{o Z`Z àmSo >ŠeZ'', nð¥  242 - 245. 

9. JmS>Jo, Eg.Eg; H$mbo, Ama.~r; _hmOZ, dr; Jwám, E.Oo. 
Ed§ qgh, E_. (2019)& {XZm§H$ 9-12 \$adar, 2019 
H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ gma g§J«h 
_| ''E gŠgog ñQ>moar Am°\$ ̂ r_m œoVm BZ {dX^© arOZ'', 
n¥ð 403. 

10. Jm¡V_, Ama.S>r; n[ahma, Eg.Or; gm¡å`m, nr.Eg; 
H$ê$næ`m, dr; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9 - 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona H$s nwñVH$ Ed§ gma g§J«h _| '' gmoQ> EZm{b{gg Am°Z 
_¡ZoO_oÝQ> ñQ´>¡Q>OrO Am°\$ {W«ßg Q>¡~oH$s BZ\o$pñQ>§J 
Amo{Z`Z BZ B§{S>`m'', n¥ð 128. 

11. Jmd§So>, Eg.Oo. (2019)& {XZm§H$ 24 - 27 OwbmB©, 
2019 H$mo ^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jbwê$ _| ~mJdmZr _| nmXn gwajm na Am`mo{OV 
A§Vam©ï´>r` gå_obZ _| ''H$a¡ŠQ>amBOoeZ Am°\$ nmnwboeZ 
{OZo{Q>Šg E§S> {OZo{Q>H$ S>mBd{g©Q>r EZm{b{gg Am°\$ 
{W«ßg Q>¡~oH$s {bÊS>_¡Z \«$m°_ B§{S>`m ''

Annual Report 2019 



222

12. Ghodke P. H., Shirsat D. V., Thangasamy A., 

Bhagat K. P., Mahajan V. and Gupta A. J. 2019. 

Growth stage sensitivity of onion genotypes 

to water logging stress. In book of lead paper 

and abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. pp. 361-362.

13. Ghodke, P. H., Shirsat, D. V., Jadhav V. T., 

Bhagat, K. P. and Thangasamy A. 2019. Impact 

of salicylic acid treatment in onion crop under 

drought stress.In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA,Pune. pp.361.

14. Gorrepati K., Jaiswal S., Mahajan V. and Singh 

M. 2019. Changes in total phenol, �lavonoid 

and pyruvic acid during drying of Allium 

tuberosumandAllium angulosumleaves. In 

b o o k  o f  l e a d  p a p e r  a n d  a b s t r a c t s : 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12February, 

ISA, Pune. p. 389.

15. Gorrepati K., Singh M., Phutane S. C. and 

Phutane P. C. 2019. Design and development 

of onion storage structure. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p. 390.

16. Gupta A. J., AnandhanS.,Mahajan V., Kad S. K. 

and Singh M. 2019. Molecular marker 

assisted con�irmation of hybridity in DOGR 

hybrids of onion (Allium cepa L.) using SSR 

markers. In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. pp.301.

12. KmoS>Ho$, nr.EM; {eagmQ>, S>r.dr; W§Jmgm_r, E; ^JV, 
Ho$.nr; _hmOZ, dr. Ed§ Jwám, E.Oo. (2019)& {XZm§H$ 9 
- 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ 
gma g§J«h _| ''J«moW ñQ>oO goÝgrQ>r{dQ>r Am°\$ Amo{Z`Z 
OrZmoQ>mBßg Qy> dmQ>a bm°qJJ ñQ´>og'', n¥ð  361 - 362. 

13. KmoS>Ho$, nr.EM; {eagmQ>, S>r.dr; OmYd, dr.Q>r; ^JV, 
Ho$.nr. Ed§ W§Jmgm_r, E. (2019)& {XZm§H$ 9-12 
\$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 
'ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ 
gma g§J«h _| ''Bån¡ŠQ> Am°\$ g¡brgmB{bH$ E{gS> Q´>rQ>_oÝQ> 
BZ Amo{Z`Z H«$mn A§S>a S´>m°Q> ñQ´>og'', n¥ð 361. 

14. Jmoao©nmQ>r, Ho$; Om`gdmb, Eg; _hmOZ, dr. Ed§ qgh, 
E_. (2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ^mH¥$AZwn- ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ gma g§J«h 
_| ''MopÝOO BZ Q>moQ>b {\$Zmob, âbodmoZm°BS> E§S> 
nmBê${dH$ E{gS> Sw>[a¨J S´>mB§J Am°\$ E{b`_ Q>`y~amog_ E§S> 
E{b`_ E|Jwbmog_  brìg'', n¥ð 389. 

15. Jmoao©nmQ>r, Ho$; qgh, E_; \w$Q>mUo, Eg.gr. Ed§ \w$Q>mUo, 
nr.gr. (2019)& {XZm§H$ 9 - 12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ gma g§J«h 
_| ''{S>OmBZ E§S> So>dbon_oÝQ> Am°\$ Amo{Z`Z ñQ>moaoO 
ñQ´>ŠMa'', n¥ð 390. 

16. Jáw m, E.O;o  AmZX§ Z, Eg; _hmOZ, dr; H$S>, Eg.H$o . Ed§ 
qgh, E_. (2019)& {XZmH§ $ 9 - 12 \$adar, 2019 H$mo 
AmBE© gE, nUw o Ed§ ̂ mH$¥ AZnw - ß`mO Ed§ bhgZw  AZgw Y§ mZ 
g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `m o½` 
E{b`_:MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
AV§ amï© >́r` gJ§ mðo >r _| AJU« r nno a H$s nñw VH$ Ed§ gma gJ§ h«  _| 
''_më`Hw $y ba _mH$© a E{gpñQ>S> H$Z\$_e} Z Am\° $ hmB{~{« S>Q>r 
BZ S>rAmOo rAma hmB{~S« g²  Am\° $ AmZo `Z (E{b`_ grnm  
Eb.) ̀ qy OJ EgEgAma _mH$© g'© ', nð¥  301. 

dm{f©H$ à{VdoXZ 2019 



223

17. Gupta A. J., Mahajan V. and Singh M. 2019. 

Evaluation of multiplier onion germplasm 

(Allium cepa var. aggregatum) for growth, 

yield and quality. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12February, ISA, Pune. pp.288-289.

18. Gupta A. J., Gadge S. S., Patil R. M., Vishwanath 

R. Y. and Mahajan V. 2019. Improving 

Livelihood of Tribal Farmers through 

Technological Interventions in Onion and 

Garlic. In International Symposium on Edible 

Alliums: Challenges and Opportunities. 

February 9-12, ISA, Pune. pp. 246-257.

19. Gupta A. J., Mahajan V. and Singh M. 2019. 

Evaluation of onion advance breeding lines 

during khariffor table purpose. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges and 

Opportunities, 9-12February, ISA, Pune. 

pp.293.

20. Gupta A. J., Mahajan V. and Singh M. 2019. 

Evaluation of red onion germplasm for 

growth, yield and quality parameters. In book 

of lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges and 

Opportunities, 9-12February, ISA, Pune. 

p.294.

21. Gupta A. J., Mahajan V. and Singh M. 2019. 

Screening of onion lines suitable for foliage 

use as green onion. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. pp.293-294.

22. Gupta A. J., Mahajan V., Benke A. and Singh M. 

2019. Noti�ied varieties of onion and garlic of 

ICAR-DOGR. In book of lead paper and 

abstracts: International Symposium on 

17. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 
9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ 
gma g§J«h _| ''Bd¡ë`yeZ Am°\$ _ëQ>rßbm`a Amo{Z`Z 
O_©ßbmÁ_ (E{b`_ grnm {H$ñ_ EJ«rJoQ>_ ) \$m°a J«moW, 
`rëS> E§S> ¹$m{bQ>r'', n¥ð 288 - 289. 

18. Jwám, E.Oo; JmS>Jo, Eg.Eg; nmQ>rb, Ama.E_; {dœZmW, 
Ama.dmB©. Ed§ _hmOZ, dr. (2019)& {XZm§H$ 9-12 
\$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 
'ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| ''BåàyqdJ bmBdbrhÿS> 
Am°\$ Q´>mB~b \$m_©g© W«y Q>oŠZmobm°OrH$b BÝQ>adoÝeÝg BZ 
Amo{Z`Z E§S> Jm{b©H$'', n¥ð 246 - 257. 

19. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 
9- 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ 
gma g§J«h _| ''Bd¡ë`yeZ Am°\$ Amo{Z`Z ES>dm§g ~«rqS>J 
bmBÝg Sw>[a¨J Iar\$ \$m°a Q>o~b nn©O'', n¥ð 293. 

20. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 
9- 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona H$s nwñVH$ Ed§ 
gma g§J«h _| ''Bd¡ë`yeZ Am°\$ aoS> Amo{Z`Z O_©ßbmÁ_ 
\$m°a J«moW, ̀ rëS> E§S> ¹$m{bQ>r n¡am_rQ>g©'', n¥ð294. 

21. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 
9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r H$s nwñVH$ Ed§ gma g§J«h _| 
''ñH«$sqZJ Am°\$ Amo{Z`Z bmBÝg gyQ>o~b \$m°a \$mo{b`oO 
`yO EO J«rZ Amo{Z`Z'', n¥ð 293 - 294. 

22. Jwám, E.Oo; _hmOZ, dr; ~oZHo$, E. Ed§ qgh, E_. 
(2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, 
nwUo Ed§ ̂ mH¥$AZwn- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 

Annual Report 2019 



224

Edible Alliums: Challenges and Opportunities, 

9-12February, ISA, Pune. p.263.

23. Gupta A. J., Mahajan V., Benke A. and Singh M. 

2019. Trait-speci�ic evaluation of onion 

genotypes for improving yield and quality 
th

during kharif.In: 8  Indian Horticultural 

Congress on Shaping Future of Indian 

Horticulture: Abstracts (Poster Presen-

tation), 17-21 January, IGKV, Raipur, pp.301-

302.

24. Gupta A. J., Mahajan V., Lawande K. E. and 

Singh M. 2019. Protection of onion and garlic 

varieties through PPV & FRA. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

p. 374.

25. Gupta A. J., Mahajan V., Singh M. and Lawande 

K. E. 2019. Improving onion through 

hybridization with DOGR-1203-DR to achieve 

earliness and uniform neck-fall. In book of 
thabstracts: 8  Indian Horticultural Congress 

on Shaping Future of Indian Horticulture: 

Souvenir cum Lead and Oral Abstracts, 17-21 

January, IGKV, Raipur.p. 26.

26. Gupta A.J., Gadge S. S., Patil R. M. and Singh M. 

2019. Enhancing livelihood security of tribal 

farmers through TSP on onion and garlic in 

India. O-91. In: Progressive Horticulture 

Conclave on Futuristic Technologies in 

Horticulture: Abstracts. 8-10 December, 

2019. Indian Society of Horticultural 

Research and Development (ISHRD) and 

ICAR-CISH, Lucknow. p. 129.

27. Gupta A.J., Mahajan V. and Singh M. 2019. 

Genetic improvement of onion and garlic in 

India. Progressive Horticulture Conclave on 

Futuristic Technologies in Horticulture: 

Abstracts. 8-10 December, 2019. Indian 

Society of Horticultural Research and 

Development (ISHRD) and ICAR-CISH, 

Lucknow. pp. 63-64.

Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona H$s nwñVH$ Ed§ gma g§J«h _| ''ZmoQ>r\$mBS> d¡am`Q>rO 
Am°\$ Amo{Z`Z E§S> Jm{b©H$ Am°\$ AmB©grEAma - 
S>rAmoOrAma'', n¥ð 263. 

23. Jwám, E.Oo; _hmOZ, dr; ~oZHo$, E. Ed§ qgh, E_. 
(2019)& {XZm§H$ 17-21 OZdar, 2019 H$mo BpÝXam 
Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr 
H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr 
H$m§J«og _| ''Q´>¡Q> ñnogr{\$H$ Bd¡ë`yeZ Am°\$ Amo{Z`Z 
OrZmoQ>mBßg \$m°a BåàyqdJ `rëS> E§S> ¹$m{bQ>r Sw>[a¨J 
Iar\$'', n¥ð 301 - 302. 

24. Jwám, E.Oo; _hmOZ, dr; bdmÊSo>, Ho$.B©; Ed§ qgh, E_. 
(2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, 
nwUo Ed§ ̂ mH¥$AZwn- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona H$s nwñVH$ Ed§ gma g§J«h _| ''àmoQ>oŠeZ Am°\$ 
Amo{Z`Z E§S> Jm{b©H$ d¡am`Q>rO W«y nrnrdr E§S> E\$AmaE'', 
n¥ð 374. 

25. Jwám, E.Oo; _hmOZ, dr; qgh, E_. Ed§ bdmÊSo>, Ho$.B©. 
(2019)& {XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam 
Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr 
H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr 
H$m§J«og _| gmam§e nwpñVH$m _| ''BåàyqdJ Amo{Z`Z W«y 
hmB~«rS>mBOoeZ {dX S>rAmoOrAma 1203 S>rAma Qy> EMrd 
AbuZog E§S> ̀ yZr\$m°_© ZoH$ \$m°b'', n¥ð 26. 

26. Jwám, E.Oo; JmS>Jo, Eg.Eg; nmQ>rb, Ama.E_. Ed§ qgh, 
E_. (2019)& {XZm§H$ 8-10 {Xgå~a, 2019 H$mo 
B§{S>`Z gmogm`Q>r Am°\$ hm°Q>uH$ëMab [agM© E§S> 
So>dbon_oÝQ> VWm ̂ mH¥$AZwn-grAmB©EgEM, bIZD$ Ûmam 
~mJdmZr _| ^mdr àm¡Úmo{J{H$`m| na àJ{Verb ~mJdmZr 
H$mZŠbod _| ''BZh¡pÝg§J bmBdbrhÿS> goŠ`w[aQ>r Am°\$ 
Q´>mB~b \$m_©g© W«y Q>rEgnr Am°Z Amo{Z`Z E§S> Jm{b©H$ BZ 
B§{S>`m'', 0 - 91., n¥ð 129. 

27. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 
8-10 {Xgå~a, 2019 H$mo B§{S>`Z gmogm`Q>r Am°\$ 
hm°Q>uH$ëMab [agM© E§S> So>dbon_oÝQ> VWm ^mH¥$AZwn - 
grAmB©EgEM, bIZD$ Ûmam ~mJdmZr _| ^mdr 
àm¡Úmo{J{H$`m| na àJ{Verb ~mJdmZr H$mZŠbod _| gmam§e 
nwpñVH$m _| ''{OZo{Q>H$ Båàyd_oÝQ> Am°\$ Amo{Z`Z E§S> 
Jm{b©H$ BZ B§{S>`m'', n¥ð 63 - 64. 

dm{f©H$ à{VdoXZ 2019 



225

28. Janakiram T., Mahajan V. and Singh M. 2019. 

Status and scope of onion cultivation in India. 

In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. pp.1-8.

29. Kale R. B., Gadge S. S., and Singh M. 2019. 

Restructuring onion supply chain: potential 

of block chain technology.In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p. 398.

30. Kale R. B., Gadge S. S., Patole A. O., Mahajan V. 

and Singh M. 2019. Behaviour of market 

arrivals and prices of onion: Assessment of 

four metropolitan markets in India.In book of 

lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA,Pune. 

p.398.

31. Kale R. B., Gadge S. S., Thangasamy A., 

Gorrepati K., Mahajan V. and Singh M. 2019. 

Technological options for reducing price 

shocks and doubling the income of onion 

growers. In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. p.404.

32. Kale R. B., Gadge S. S., Yalamalle Y. R., Gupta A. 

J., Mahajan V., Wakhare A., Gurav V. and Singh 

M. 2019. Role of public private partnership 

model in onion seed production. In book of 

lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

pp. 404-405.

28. OmZH$sam_, Q>r; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona nwñVH$ Ed§ gma g§J«h _| ''ñQ>oQ>g E§S> ñH$mon Am°\$ 
Amo{Z`Z H$ëQ>rdoeZ BZ B§{S>`m'', n¥ð 1 - 8. 

29. H$mbo, Ama.~r; JmS>Jo, Eg.Eg. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r H$s nwñVH$ 
Ed§ gma g§J«h _| ''[añQ´>ŠM[a¨J Amo{Z`Z gßbmB© M¡Z : 
nmoQ>opÝe`b Am°\$ ãbm°H$ MoZ Q>oŠZmobm°Or'', n¥ð 398. 

30. H$mbo, Ama.~r; JmS>Jo, Eg.Eg; nmQ>mobo, E.Amo; _hmOZ, 
dr. Ed§ qgh, E_. (2019)& {XZm§H$ 9-12 \$adar, 
2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''{~ho{d`a Am°\$ _mH}$Q> AamBdëg E§S> àmB{gg Am°\$ 
Amo{Z`Z : Egog_oÝQ> Am°\$ \$moa _oQ´>monmo{bQ>Z _mH}$Q²g BZ 
B§{S>`m'', n¥ð 398. 

31. H$mbo, Ama.~r; JmS>Jo, Eg.Eg; W§Jmgm_r, E; Jmoa©onmQ>r, 
Ho$; _hmOZ, dr. Ed§ qgh, E_. (2019)& {XZm§H$ 9- 
12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''Q>oŠZmobm°{OH$b Am°ßeÝg \$m°a [aS>çyqgJ àmBg 
em°Šg E§S> S>~qbJ {X BZH$_ Am°\$ Amo{Z`Z J«moAg©'', n¥ð 
404. 

32. H$mbo, Ama.~r; JmS>Jo, Eg.Eg; `bm_„o, dmB©.Ama; 
Jwám, E.Oo; _hmOZ, dr; dIao, E; Jwad, dr. Ed§ qgh, 
E_. (2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''amob Am°\$ npãbH$ àmBdoQ> nmQ>©Za{en _m°S>b BZ 
Amo{Z`Z grS> àmoS>ŠeZ'', n¥ð 404 - 405. 

Annual Report 2019 



226

33. Karuppaiah V, Soumia P. S., GawandeS. J., 

Mahajan V. and Singh M. 2019. Dibbling date 

as IPM strategy for thrips management in 

Garlic. In book of lead paper and abstracts of 
th8 Indian Horticultural Congress-2019, 17-21 

January, IGKV, Raipur. p.144.

34. Karuppaiah V., Soumia P. S. and Singh M. 2019. 

The potential of pre and post-harvest 

application of insecticide and essential oil to 

manage stored pests losses in garlic. In book 

of lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p.388.

35. Karuppaiah V., Soumia P. S., Thangasamy A. 

and Singh M. 2019. Pollination biology- a key 

for quality onion seed production. In book of 

lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p.370.

36. Karuppaiah V., Soumia P. S., Shinde P. S., Benke 

A. P. ,  Mahajan V. and Singh M. 2019. 

Evaluation of garlic (Alliumsativum L) 

genotypes for resistance to onion thrips, 

Thrips tabaci Lindeman. In: Proceedingsof 

XIX International Plant Protection Congress 

(IPPC). International Crop Research Institute 

for Semi-Arid Tropics (ICRISAT), Hyderabad, 

Telangana, India. p. 358.

37. Khade Y., Thangasamy A., Bhagat K. P. and 

Singh M. 2019. Weed management in kharif 

onion with oxy�lurofen, pendimethalin and 

�luazifop-p-ethyl herbicide.In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p.340.

33. H$ê$næ`m, dr; gm¡å`m, nr.Eg; Jmd§So>, Eg.Oo; _hmOZ, 
dr. Ed§ qgh, E_. (2019)& {XZm§H$ 17-21 OZdar, 
2019 H$mo BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| 
^mdr ^maVr` ~mJdmZr H$mo AmH$ma XoZm {df` na 
Am`mo{OV AmR>dt ~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ 
Ed§ gma g§J«h _| ''{S>~qbJ So>Q> EO AmB©nrE_ ñQ´>¡Q>Or \$m°a 
{W«ßg _¡ZoO_oÝQ> BZ Jm{b©H$'', n¥ð 144. 

34. H$ê$næ`m, dr; gm¡å`m, nr.Eg. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona nwñVH$ Ed§ gma g§J«h _| ''{X nmoQ>opÝe`b Am°\$ àr E§S> 
nmoñQ> hmd}ñQ> EßbrHo$eZ Am°\$ BZgoŠQ>rgmBS> E§S> 
BgopÝg`b Am°`b Qy> _¡ZoO ñQ>moS©> noñQ²g bm°{Ogg BZ 
Jm{b©H$'', n¥ð 388. 

35.  H$ê$næ`m, dr; gm¡å`m, nr.Eg; W§Jmgm_r, E. Ed§ qgh, 
E_. (2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` 
E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''nm°brZoeZ ~m`mobm°Or - E H$s \$m°a ¹$m{bQ>r Amo{Z`Z 
grS> àmoS>ŠeZ'', n¥ð 370. 

36. H$ê$næ`m, dr; gm¡å`m, nr.Eg; {eÝXo, nr.Eg; ~oZHo$, 
E.nr; _hmOZ, dr. Ed§ qgh, E_. (2019)& A§Vam©ï´>r` 
\$gb AZwg§YmZ AY© ewîH$ CîUH${Q>~§Yr` g§ñWmZ 
(BH«$sgoQ>), h¡Xam~mX, Vob§JmZm, ^maV Ûmam Am`mo{OV 
19dt A§Vam©ï´>r` nmXn gwajm H$m§J«og Ho$ H$m`©d¥Îm _| 
''Bd¡ë`yeZ Am°\$ Jm{b©H$ (E{b`_ g¡Q>mBd_ Eb.) 
OrZmoQ>mBßg \$m°a ao{ggQ>oÝñ Qy> Amo{Z`Z {W«ßg, {W«ßg 
Q>¡~oH$s   qbS>_¡Z'', n¥ð 358. 

37. ImS>o, dmB©; W§Jmgm_r, E; ^JV, Ho$.nr. Ed§ qgh, E_. 
(2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, 
nwUo Ed§ ̂ mH¥$AZwn- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona nwñVH$ Ed§ gma g§J«h _| ''drS> _¡ZoO_oÝQ> BZ Iar\$ 
Amo{Z`Z {dX Am°Šgrâbyamo\$Z, noÝS>r{_Wm{bZ E§S> 
âbyOr\$m°n nr B{Wb h~ugmBS>'', n¥ð 340. 

dm{f©H$ à{VdoXZ 2019 



227

38. Khandagale V.,  Roylawar P.,  Gawai T., 

Karuppaiah V., Gawande S. J. and Singh M. 

2019. Isolation and cloning of lectin genes 

from wild Allium germplasm. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

p.355.

39. Kuldip J., Sharma H., Bhandawat A., Sharma V., 

Mahajan V. and Singh M. 2019. GGB-ABO-26. 

Screening of molecular markers (SSR&ILP) in 

o n i o n  ( A l l i u m  c e p a  L . ) ,  t h e i r  c ro s s 

transferability for genotypic improvement of 

Allium species. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12February, ISA, Pune. pp: 280.

40. Magar A. P., Gaikwad B. B., Pandirwar A. P., 

Sawant C. P. and Gorrepati K. 2019. Seedling 

metering device for onion transplanter. In 

b o o k  o f  l e a d  p a p e r  a n d  a b s t r a c t s : 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12February, 

ISA, Pune. p.379.

41. Mahajan V., Gupta A. J., Lawande K. E., Krishna 

Prasad V. S. R., Srinivas P. S. and Singh M. 2019. 

Bhima Shakti- A medium red onion variety 

with wider adaptability and storability for 

late kharif and rabi season. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12February, ISA, Pune. 

pp.303-304.

42. Mahajan V., Gupta A. J., Lawande K. E., Krishna 

Prasad V.S.R., Srinivas P.S., Gawande S. J., 

Anandhan S., Gopal J. and Singh M. 2019. 

BhimaSafed- A new white onion variety for 

kharif season. In book of lead paper and 

abstracts: International Symposium on 

38. IÊS>mJbo, dr; am`bmda, nr; JdB©, Q>r; H$ê$næ`m, dr; 
Jmd§So>, Eg.Oo. Ed§ qgh, E_. (2019)& {XZm§H$ 9 - 12 
\$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 
'ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''AmBgmoboeZ E§S> ŠbmoqZJ Am°\$ bopŠQ>Z OrZ 
\«$m°_ dmBëS> E{b`_ O_©ßbmÁ_'', n¥ð 355. 

39. Hw$bXrn, Oo; e_m©, EM; ̂ ÊS>mdV, E; e_m©, dr; _hmOZ, 
dr. Ed§ qgh, E_. (2019)& {XZm§H$ 9-12 \$adar, 
2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''ñH«$sqZJ Am°\$ _më`wHy$ba _mH©$g© (EgEgAma E§S> 
AmB©Ebnr) BZ Amo{Z`Z (E{b`_ grnm Eb.), XoAa 
H«$mg Q´>m§g\o$am{~{bQ>r \$m°a OrZmoQ>mBn Båàyd_oÝQ> Am°\$ 
E{b`_ ñnogrO'', n¥ð 280.

40. _Ja, E.nr; Jm`H$dmS>, ~r.~r; n§{S>adma, E.nr; gmd§V, 
gr.nr. Ed§ Jmoa©onmQ>r, Ho$. (2019)& {XZm§H$ 9-12 
\$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 
'ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''grS>qbJ _rQ>[a¨J {S>dmBg \$m°a Amo{Z`Z 
Q´>m§gßbm§Q>a'', n¥ð 379. 

41. _hmOZ, dr; Jwám, E.Oo; bdmÊSo>, Ho$.B©; H¥$îU àgmX, 
dr.Eg.Ama; lr{Zdmg, nr.Eg. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona nwñVH$ Ed§ gma g§J«h _| ''^r_m e{º$ - E _r{S>`_ 
aoS> Amo{Z`Z d¡am`Q>r {dX dmBS>a ES¡>ßQ>r{~{bQ>r E§S> 
ñQ>moam{~{bQ>r \$m°a boQ> Iar\$ E§S> a~r grOZ'', n¥ð  
303 - 304. 

42.  _hmOZ, dr; Jwám, E.Oo; bdmÊSo>, Ho$.B©; H¥$îU àgmX, 
dr.Eg.Ama; lr{Zdmg, nr.Eg; Jmd§So>, Eg.Oo; AmZ§XZ, 
Eg; Jmonmb, Oo. Ed§ qgh, E_. (2019)& {XZm§H$ 9 - 
12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 

Annual Report 2019 



228

Edible Alliums: Challenges and Opportunities, 

9-12February, ISA, Pune. p.295.

43. Mahajan V., Gupta A. J., Pingale P., Benke A., 

and Singh M. 2019. Evaluation of white onion 

lines in kharif, rabi and late kharifforyear 

round availability. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12February, ISA, Pune. p: 302.

44. Mahajan V., Gupta A. J., Thangasamy A., 

Ghodake P. and Singh M. 2019. Pyaz ki 

Aadhunik kheti. Souvenir, National Seminar 

on Parivartit jalvayu me kisanon ki aay doguni 

karne hetu lahsun, pyaz va aaloo utpadan aur 

katai uprant prabhandan. 27-28 January, 

KVK, Anta (Kota) and NHRDF (Kota), 

Rajasthan.

45. Mahajan V., Rathore N., Gorrepati K., Ghodke 

P., Thangasamy A., Gupta A. J., Gayeen R. and 

Singh M. 2019. Evaluation of under-utilized 

Allium tuberosum for foliage yield and 

palatability. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p.301.

46. Manape T. K, Saravanakumar S., Anandhan S., 

Singh M. 2019. Genetic transformation of 

Indian short day onion (Allium cepa L.). In 
th

book of lead paper and abstracts of 8 Indian 

Horticultural Congress-2019, 17-21 January, 

IGKV, Raipur.

47. Murkute A. A. and Gorrepati K. 2019. 

Assessment of performance for storage of 

DOGR released onion varieties. In book of 

lead paper and abstracts: International 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

p.391.

Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''^r_m g\o$X - E Ý`y ìhmBQ> Amo{Z`Z d¡am`Q>r 
\$m°a Iar\$ grOZ'', n¥ð 295. 

43. _hmOZ, dr; Jwám, E.Oo; qnJbo, nr; ~oZHo$, E. Ed§ qgh, 
E_. (2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo 
AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo `mo½` E{b`_ : 
MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''Bd¡ë`yeZ 
Am°\$ ìhmBQ> Amo{Z`Z bmBÝg BZ Iar\$, a~r E§S> boQ> 
Iar\$ \$m°a ̀ rAa amCÝS> Ad¡{b{~{bQ>r'', n¥ð 302. 

44. _hmOZ, dr; Jwám, E.Oo; W§Jmgm_r, E; KmoS>Ho$ nr. Ed§ 
qgh, E_.$ (2019)& {XZm§H$ 27- 28 OZdar, 2019 
H$m o H¥${f {dkmZ Ho$ÝÐ, AÝQ>m (H$m oQ>m) VWm 
EZEMAmaS>rE\$ (H$moQ>m), amOñWmZ Ûmam n[ad{V©V 
Obdm`w _| {H$gmZm| H$s Am` H$mo XmoJwZr H$aZo hoVw bhgwZ, 
ß`mO, Amby CËnmXZ Am¡a H$Q>mB© CnamÝV à~§YZ {df` 
na Am`mo{OV amï´>r` go{_Zma H$s ñ_m[aH$m _| ''ß`mO H$s 
AmYw{ZH$ IoVr'' 

45. _hmOZ, dr; amR>m¡a, EZ; Jmoa©onmQ>r, Ho$; KmoS>Ho$, nr; 
W§Jmgm_r, E; Jwám, E.Oo; JmB©Z, Ama. Ed§ qgh, E_. 
(2019)& {XZm§H$ 9-12 \$adar, 2019 H$mo AmB©EgE, 
nwUo Ed§ ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur 
nona nwñVH$ Ed§ gma g§J«h _| ''Bd¡ë`yeZ Am°\$ A§S>a 
`yQ>rbmBÁS> E{b`_ Q>`y~amog_ \$m°a \$mo{b`oO `rëS> E§S> 
n¡bmQ>m{~{bQ>r'', n¥ð 301.

46. _Zmno, Q>r.Ho$; gadZ Hw$_ma, Eg; AmZ§XZ, Eg. Ed§ qgh, 
E_. (2019)& {XZm§H$ 17-21 OZdar, 2019 H$mo 
BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ^mdr ^maVr` 
~mJdmZr H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt 
~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''{OZo{Q>H$ Q´>m§g\$m_}eZ Am°\$ B§{S>`Z emQ>© So> Amo{Z`Z 
(E{b`_ grnm  Eb.)'' 

47. _waHw$Q>o, E.E. Ed§ Jmoa©onQ>r, Ho$. (2019)& {XZm§H$ 9 - 12 
\$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 
'ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''Egog_oÝQ> Am°\$ na\$m_}Ýg \$m°a ñQ>moaoO Am°\$ 
S>rAmoOrAma [abrÁS> Amo{Z`Z d¡am`Q>rO'', n¥ð 391. 

dm{f©H$ à{VdoXZ 2019 



229

48. Murkute A.A. and Gorrepati K. 2019. Effect of 

pre-harvest application of CoCl  on storage 2

losses of onion. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA,Pune. p.392.

49. Murkute A.A. and Gorrepati K. 2019. Pre-

harvest application of IAA to enhance shelf 

life of onion. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p.391.

50. Rane J., Mahajan V., Ghodke P., Kumar M., 

Singh M. and Singh N. P. 2019. Phenomics 

opportunities for abiotic stress tolerance in 

onion. In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. p.144.

51. Rathore N., Mahajan V. and Gayen R. 2019. 

Variation in phenolic and other biochemical 

properties of underutilized Allium species: 

Selection of genotype for breeding. Abstract. 

GGB-ABP-50. In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p.295.

52. Saravanakumar S., Manape T.K., Singh M., 

Anandhan S. 2019. Reverse transcription 

loop-mediated isothermal ampli�ication 

(RT-LAMP) assay to detect Garlic Common 

Latent virus (GCLV). In book of lead paper and 

abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p. 350.

53. Saravanakumar S., Manape T. K., Ashok 

Kumar B., Singh M., Mahajan V., Anandhan S. 

2019. Molecular phylogenetic analysis of 

Allium spp. by ITS sequencing. In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

48. _waHw$Q>o, E.E. Ed§ Jmoao©nmQ>r, Ho$. (2019)& {XZm§H$ 17 - 
21 OZdar, 2019 H$mo BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, 
am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr H$mo AmH$ma XoZm {df` na 
Am`mo{OV AmR>dt ~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ 
Ed§ gma g§J«h _| ''B\o$ŠQ> Am°\$ àr hmd}ñQ> EßbrHo$eZ 
Am°\$  CoCl  Am°Z ñQ>moaoO bm°{Ogg Am°\$ Amo{Z`Z'', 2

n¥ð 392.

49. _waHw$Q>o, E.E. Ed§ Jmoa©onmQ>r, Ho$. (2019)& {XZm§H$ 17- 
21 OZdar, 2019 H$mo BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, 
am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr H$mo AmH$ma XoZm {df` na 
Am`mo{OV AmR>dt ~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ 
Ed§ gma g§J«h _| ''àr hmd}ñQ> EßbrHo$eZ Am°\$ I Qy> 
BZh¡Ýg eoë\$ bmB\$ Am°\$ Amo{Z`Z'', n¥ð 391.

50. amUo, Oo; _hmOZ, dr; KmoS>Ho$, nr; Hw$_ma, E_; qgh, E_. 
Ed§ qgh, EZ. (2019)& {XZm§H$ 17-21 OZdar, 
2019 H$mo BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| 
^mdr ^maVr` ~mJdmZr H$mo AmH$ma XoZm {df` na 
Am`mo{OV AmR>dt ~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ 
Ed§ gma g§J«h _| ''{\$Zmo{_Šg AmnyMuZr{Q>O \$m°a 
A~m`mo{Q>H$ ñQ´>og Q>m°baoÝg BZ Amo{Z`Z'', n¥ð 144. 

51. amR>m¡a, EZ; _hmOZ, dr. Ed§ Jm¶oZ, Ama. (2019)& 
{XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam Jm§Yr H¥${f 
{dœ{dÚmb`, am`nwa _| ^mdr ^maVr` ~mJdmZr H$mo 
AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr H$m§J«og 
_| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''d¡[a`oeZ BZ 
{\$Zmo{bH$ E§S> AXa ~m`moHo$_rH$b àmnQ>uO Am°\$ A§S>a 
`yQ>rbmBÁS> E{b`_ ñnogrO : {gboŠeZ Am°\$ OrZmoQ>mBn 
\$m°a ~«rqS>J'', n¥ð 295. 

52. gadZ Hw$_ma, Eg; _Zmno, Q>r.Ho$; qgh, E_. Ed§ AmZ§XZ, 
Eg. (2019)& {XZm§H$ 17 - 21 OZdar, 2019 H$mo 
BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ^mdr ^maVr` 
~mJdmZr H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt 
~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| 
''[adg© Q´>m§g{H«$ßeZ byn _r{S>`o{Q>S> AmBgmoW_©b 
Eånbr{\$Ho$eZ (AmaQ>r b¡ån) Ego Qy> {S>Q>oŠQ> Jm{b©H$ 
H$m°_Z boQ>oÝQ> dm`ag '', n¥ð 350. 

53. gadZ Hw$_ma, Eg; _Zmno, Q>r.Ho$; AemoH$ Hw$_ma, ~r; 
qgh, E_; _hmOZ, dr. Ed§ AmZ§XZ, Eg. (2019)& 
{XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam Jm§Yr H¥${f 
{dœ{dÚmb`, am`nwa _| ^mdr ^maVr` ~mJdmZr H$mo 
AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr H$m§J«og 
_| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''_më`wHy$ba 

Annual Report 2019 



230

and Opportunities, 9-12 February, ISA, Pune. 

p.296.

54. Singh M. and Mahajan V. 2019. Quality 

production, export and processing of Onion & 

Garlic. In Emerging challenges in vegetable 

Research and Education, 1-3 February, AU, 

Jodhpur.

55. Singh M., Mahajan V., Benke A. and Gupta A. J. 

2019. Garlic (Allium sativum L.) research in 

India. In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. p.9.

56. Singh M. and Mahajan V. 2019. Innovations in 

production and utilization of onion. 28-31 

May, 2019,International Conference on 

Innovative Horticulture and Value Chain 

Management-Shaping Future Horticulture. 

Lt .  Amit Singh Memorial Foundation, 

GBPU&AT,Pantnagar.

57. Singh P. and Mahajan V. 2019. Biochemical 

evaluation of different Allium species for their 

antioxidant potential, total phenol and 

sulphur compounds. In book of lead paper 

and abstracts: International Symposium on 

Edible Alliums: Challenges and Opportunities, 

9-12 February, ISA, Pune. p.390.

58. Soumia P. S., Dilipsundar N., Karuppaiah V. 

and Singh M. 2019. New host record of 

ArchipsMachlopis (Meyrick) (Tortricidae: 

Lepidoptera), an emerging pest of garlic from 

Pune. In book of lead paper and abstracts: 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA,Pune. p.403.

59. Soumia P. S., Karuppaiah V. and Singh M. 2019. 

Evaluation of newer chemicals for the 

m a n a g e m e n t  o f  o n i o n  t h r i p s , 

Thripstabaci(Thysanoptera: Thripidae). In 

b o o k  o f  l e a d  p a p e r  a n d  a b s t r a c t s : 

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February, 

ISA, Pune. p.403.

\$mBbmo{OZo{Q>H$ EZm{b{gg Am°\$ E{b`_ ñno. ~m°` 
AmB©Q>rEg {g¹o$pÝg§J'', n¥ð 296. 

54. qgh, E_. Ed§ _hmOZ, dr. (2019)& {XZm§H$ 1 - 3 
\$adar, 2019 H$mo H¥${f {dœ{dÚmb`, OmoYnwa _| gãOr 
AZwg§YmZ Ed§ {ejm _| C^aVr MwZm¡{V`m§ {df` na 
Am`mo{OV gå_obZ _| ''¹$m{bQ>r àmoS>ŠeZ, EŠgnmoQ>© E§S> 
àmogoqgJ Am°\$ Amo{Z`Z E§S> Jm{b©H$'' 

55. qgh, E_; _hmOZ, dr; ~oZHo$, E. Ed§ Jwám, E.Oo. 
(2019)& {XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam 
Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr 
H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr 
H$m§J«og _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''Jm{b©H$ 
(E{b`_ g¡Q>mBd_  Eb.) [agM© BZ B§{S>`m'', n¥ð 9

56. qgh, E_. Ed§ _hmOZ, dr. (2019)& {XZm§H$ 28 - 31 
_B©, 2019 H$mo ñdJu` A{_V qgh ñ_maH$ \$mCÊSo>eZ, 
Jmo{dÝX ~„^ n§V H¥${f Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, 
n§VZJa Ûmam ZdmoÝ_ofr ~mJdmZr Ed§ _yë` l¥§Ibm à~§YZ 
- ^mdr ~mJdmZr H$mo AmH$ma XoZm {df` na Am`mo{OV 
A§Vam©ï´>r` gå_obZ _| ''BZmodoeÝg BZ àmoS>ŠeZ E§S> 
`yQ>rbmBOoeZ Am°\$ Amo{Z`Z'' 

57.  qgh, nr. Ed§ _hmOZ, dr. (2019)& {XZmH§ $ 17 - 21 
OZdar, 2019 H$mo BpÝXam JmY§ r H$¥ {f {dœ{dÚmb`, 
am`naw  _| ̂ mdr ̂ maVr` ~mJdmZr H$mo AmH$ma XZo m {df` na 
Am`m{o OV AmR>dt ~mJdmZr H$mJ§ go«  _| AJU« r nno a nñw VH$ 
Ed§ gma gJ§ h«  _| ''~m`mo H$o _rH$b Bdë¡ `ey Z Am\° $ {S>\$aÝo Q> 
E{b`_ ñngo rO \$ma°  XAo a EQ§ >r AmŠ° grS>o ÝQ> nmQo >po Ýe`b, 
Q>mQo >b {\$Zmbo  ES§ > gë\$a H$ånmCÝSg² '', nð¥  390.

58. gm¡å`m, nr.Eg; {Xbrn gwÝXa, EZ; H$ê$næ`m, dr. Ed§ 
qgh, E_. (2019)& {XZm§H$ 17 - 21 OZdar, 2019 
H$mo BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ^mdr 
^maVr` ~mJdmZr H$mo AmH$ma XoZm {df` na Am`mo{OV 
AmR>dt ~mJdmZr H$m§J«og _| AJ«Ur nona nwñVH$ Ed§ gma 
g§J«h _| ''Ý`y hmoñQ> [aH$m°S©> Am°\$ Ama{Mßg _¡Šbmo{ng  
(_o[aH$) (Q>m°aQ´>r{g{S>`o : bo{nS>moßQ>oam), EZ B_{OªJ noñQ> 
Am°\$ Jm{b©H$ \«$m°_ nwUo'' n¥ð 403. 

59. gm¡å`m, nr.Eg; H$ê$næ`m, dr. Ed§ qgh, E_. (2019)& 
{XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam Jm§Yr H¥${f 
{dœ{dÚmb`, am`nwa _| ^mdr ^maVr` ~mJdmZr H$mo 
AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr H$m§J«og 
_| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''Bd¡ë`yeZ Am°\$ 
Ý`yAa Ho$_rH$ëg \$m°a {X _¡ZoO_oÝQ> Am°\$ Amo{Z`Z {W«ßg, 
{W«ßg Q>¡~oH$s  (Wm`g¡ZmoßQ>oam : {W«nr{S>`o)'', n¥ð 403. 

dm{f©H$ à{VdoXZ 2019 



231

60. Thangasamy A., Ghodke P. H., Ankita, C. and 

Singh M. 2019. Effect of zinc and boron 

application on yield and storage quality of 

garlic (Allium sativum L.). In book of lead 

p a p e r  a n d  a b s t ra c t s :  I n t e r n a t i o n a l 

Symposium on Edible Alliums: Challenges 

and Opportunities, 9-12 February, ISA, Pune. 

p.336.

61. Thangasamy A., Gorrepati K., Ahammed T. P. 

S., Banerjee K., Ghodke P. H., Khalate  S. and 

Singh M. 2019. Effect of sulphur fertilization 

on yield, biochemical quality and total 

storage losses of garlic (Allium sativum L.). In 

b o o k  o f  l e a d  p a p e r  a n d  a b s t r a c t s :  

International Symposium on Edible Alliums: 

Challenges and Opportunities, 9-12 February. 

ISA, Pune. p.335.

62. Thangasamy A., GhodkeP.H. and Singh M. 

2019. Fertilizer Scheduling through Drip 

Irrigation System for Higher Yield and 
th

Nutrient Use Ef�iciency in Garlic. 8 Asian - 

Australasian Conference on Precision 

Agriculture.14-17 October, 2019.PAU, 

Ludhiana.

Book/ Report 

1. Benke A. P., Bhagat K., Mahajan V. and Singh M. 

2019. Compendium for International 

Training on Recent Research Strategies in 

Onion and Garlic. 11-15 June, 2019. ICAR-

DOGR, Rajgurunagar, Pune. 228 p.

2. Gadge S. S. 2019. Kanda Lagwad te Niryat 

(Onion Cultivation to Export). Book. Sakal 

Media Pvt. Ltd., Pune. 104 p.

3. Gadge S. S., Bhagat K. P., Gorrepati K., Ghodke 

P. H., Soumia P. S. and Singh M. 2019. ICAR-

DOGR Annual Report 2018-19. ICAR-DOGR, 

Rajgurunagar, Pune. 250 p.

4. Gupta A. J., Gadge S. S. and Singh M. 2019. 

Kandika: Rajbhasha Hindi Patrika. Vol. 4-5., 

ICAR-DOGR, Rajgurunagar, Pune. 76 p.

60. WJ§ mgm_r, E; KmSo >H$o , nr.EM; A{§ H$Vm, gr. Ed§ qgh, E_. 
(2019)& {XZmH§ $ 17 - 21 OZdar, 2019 H$mo BpÝXam 
JmY§ r H$¥ {f {dœ{dÚmb`, am`naw  _| ^mdr ^maVr` ~mJdmZr 
H$mo AmH$ma XZo m {df` na Am`m{o OV AmR>dt ~mJdmZr H$mJ§ go«  
_| AJU« r nno a nñw VH$ Ed§ gma gJ§ h«  _| ''B\$o ŠQ> Am\° $ qOH$ 
ES§ > ~mao mZo  EßbrH$o eZ AmZ°  ̀ rëS> ES§ > ñQ>mao Oo  ¹$m{bQ>r Am\° $ 
Jm{bH© $ (E{b`_ gQ¡ >mBd_ Eb.)'', nð¥  336. 

61. W§Jmgm_r, E; Jmoao©nmQ>r, Ho$; Ah_X, Q>r.nr.Eg; ~ZOu, 
Ho$; KmoS>Ho$, nr.EM; IbmQ>o, Eg. Ed§ qgh, E_. 
(2019)& {XZm§H$ 17 - 21 OZdar, 2019 H$mo BpÝXam 
Jm§Yr H¥${f {dœ{dÚmb`, am`nwa _| ̂ mdr ̂ maVr` ~mJdmZr 
H$mo AmH$ma XoZm {df` na Am`mo{OV AmR>dt ~mJdmZr 
H$m§J«og _| AJ«Ur nona nwñVH$ Ed§ gma g§J«h _| ''B\o$ŠQ> 
Am°\$ gë\$a \$Q>ubmBOoeZ Am°Z `rëS>, ~m`mo Ho$_rH$b 
¹$m{bQ>r E§S> Q>moQ>b ñQ>moaoO bm°{gg Am°\$ Jm{b©H$ (E{b`_ 
g¡Q>mBd_  Eb.)'', n¥ð 335.

62. W§Jmgm_r, E; KmoS>Ho$, nr.EM. Ed§ qgh, E_. (2019)& 
{XZm§H$ 14-17 Aºy$~a, 2019 H$mo n§Om~ H¥${f 
{dœ{dÚmb`, bw{Y`mZm, n§Om~ _| àogrOZ H¥${f na 
Am`mo{OV AmR>d| E{e`Z Am°ñQ´>obo{g`Z gå_obZ _| 
''\$Q>ubmBOa ñHo$Sw>qbJ W«y {S´>n BauJoeZ {gñQ>_ \$m°a 
hm`a ̀ rëS> E§S> Ý`y{Q´>`oÝQ> ̀ yO B\$s{g`oÝgr BZ Jm{b©H$''   

 nwñVH$/[anmoQ>© 

1. ~Zo H$o , E.nr; ^JV, H$o ; _hmOZ, dr. Ed§ qgh, E_. 
(2019)& ß`mO Ed§ bhgZw  _| hm{b`m AZgw Y§ mZ 
aUZr{V`m| na AV§ amï© >́r` à{ejU H$o  {bE gma gJ§ h« , 
{XZmH§ $ 11 - 15 OZy , 2019,  ̂ mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa, nUw ,o  nð¥  228. 

2. JmS>Jo, Eg.Eg. (2019)& H$m§Xm bmJdS> Vo {Z`m©V 
( ß`mO H$s IoVr : ~wdmB© go {Z¶m©V VH$$), nwñVH$, gH$mb 
_r{S>`m àm. {b., nwUo, n¥ð 104. 

3. JmS>J,o  Eg.Eg; ^JV, H$o .nr; Jmao n©o mQ>r, H$o ; KmSo >H$o , 
nr.EM; gmå¡ `m, nr.Eg. Ed§ qgh, E_. (2019)& 
^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` 
dm[fH© $ [anmQo >© 2018-19, ̂ mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa, nUw ,o  nð¥ > 250. 

4. Jwám, E.Oo; JmS>Jo, Eg.Eg. Ed§ qgh, E_. (2019)& 
H§${XH$m : amO^mfm {hÝXr n{ÌH$m, A§H$ 4 - 5, ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo, n¥ð> 76.

Annual Report 2019 



232

5. Ponnusamy K. and Kale R. B. 2019. Text Book 

on Fundamental of Rural Sociology and 

Educational Psychology. DKMA, ICAR, New 

Delhi. 246p.

6. Singh M., Mahajan V., Gawande S.J., Anandhan 

S., Thangasamy A., Bhagat K., Gorrepati 

K.,Ghodke P.H. and Soumia P.S. 2019. Souvenir 

and abstract book. International symposium 

o n  E d i b l e  A l l i u m s :  C h a l l e n g e s  a n d 

Opportunities. Indian Society of Alliums, 

Pune, Maharashtra. 405 p.

7. Singh M., Mahajan V., Gupta A. J., Gawande S. J., 

Thangasamy A., Karuppaiah V., Gorrepati K., 

Benke A. P. and Ghodke P. H. 2019. Annual 

Report of All India Network Research Project 

on Onion and Garlic. 2018-19. ICAR-DOGR, 

Rajgurunagar, Pune. 638 p.

Book Chapters

1. Benke A. P., Mahajan V., Gupta A. J. and Singh 

M. 2019. Interspeci�ic hybridization in onion. 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 71-76. 

2. Benke A. P., Mahajan V., Gupta A. J. and Singh 

M. 2019. Improvement in garlic using 

c o n v e n t i o n a l  a n d  b i o t e c h n o l o g i c a l 

approaches. Compendium for International 

Training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune. pp. 77-88. 

3. Benke A. P., Mahajan V., Gupta A.J. and Singh M. 

2019.  Conservation strategies in Alliums. 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 89-96

4. Bhagat K. P., Thangasamy A., Ghodke P. H., 

Shirsat D. V., Kumar A., Mahajan V. and Singh 

M. 2019. Root architecture and recital of 

5. nyÞwgm‘r  Ho$., Ed§ H$mbo ,Ama. ~r. (2019). Q>o³ñQ> ~wH$ ,
Am°Z ’§$ÝS>m‘|Q>b Am°’$ ê$ab gmoer¶mbm°Or E°S> 
EÁ¶wHo$eZb gm¶H$mobm°Or. S>r~rHo$E‘E, AmB©grEAma, ZB© 
{X„r. n¥ð> 246.

6. qgh, E_; _hmOZ, dr; JmdS§ >o, Eg.O;o  AmZX§ Z, Eg; 
WJ§ mgm_r, E; ^JV, H$o ; Jmao no© mQ>r, H$o ; KmSo >H$o , nr.EM. Ed§ 
gmå¡ `m, nr.Eg. (2019)& {XZmH§ $ 9-12 \$adar, 2019 
H$mo AmBE© gE, nUw o Ed§ ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw o Ûmam 'ImZo `m½o ` 
E{b`_ : MZw m{¡ V`m§ Ed§ Adga' {df` na Am`m{o OV 
AV§ amï© >́r` gJ§ mðo >r _| ñ_m[aH$m Ed§ gma gJ§ h«  nñw VH$, nð¥ > 405

7. qgh, E_; _hmOZ, dr; Jwám, E.Oo; Jmd§So>, Eg.Oo; 
W§Jmgm_r, E; H$ê$næ`m, dr; Jmoa©onmQ>r, Ho$; ~oZHo$, E.nr. 
Ed§ KmoS>Ho$, nr.EM. (2019)& ApIb ̂ maVr` ß`mO Ed§ 
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s dm{f©H$ [anmoQ>© 
2018-19, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo, n¥ð> 638. 

nwñVH$ AÜ`m` 

1. ~oZHo$, E.nr; _hmOZ, dr; Jwám, E.Oo. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''B§Q>añnogr{\$H$ hmB~«rS>mBOoeZ BZ Amo{Z`Z'', 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo, n¥ð>  71 - 76. 

2. ~oZHo$, E.nr; _hmOZ, dr; Jwám, E.Oo. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''Båàyd_oÝQ> BZ Jm{b©H$ `yqOJ H$ZdoÝeZb E§S> ~m`mo 
Q>oŠZmobm°{OH$b EàmoÀg'', ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo, n¥ð> 77 - 88.  

3. ~oZHo$, E.nr; _hmOZ, dr; Jwám, E.Oo. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''H$ÝOadoeZ ñQ´>¡Q>OrO BZ E{b`_'', ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo, n¥ð> 89 - 96.  

4. ^JV, Ho$.nr; W§Jmgm_r, E; KmoS>Ho$, nr.EM; {eagmQ>, 
S>r.dr; Hw$_ma, E; _hmOZ, dr. Ed§ qgh, E_. (2019)& 

dm{f©H$ à{VdoXZ 2019 



233

onion roots under water de�icit and excess 

moisture. Compendium for International 

Training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune. pp. 143-150.

5. Bhagat K. P., Bal S. K., Singh Y. and Saha S. 

2019. Impact of micrometeorology on crop 

physiology under climate change scenario. In: 

National Training Programme on Recent 

Advances in Crop Micrometeorolgy, College of 

Agriculture, Pune. pp. 285-288.

6. Bhagat K. P., Bal S. K., Singh Y. and Saha S. 

2019. Impact of atmospheric brown clouds 

on photosynthesis in plants to PAR reduction 

under climate change scenario. In: Winter 

School on Climate Smart Agricultural 

Technologies for Resource Conservation and 

Increasing Farmer's Income, ICAR-NIASM, 

Baramati.

7. Gadge, S. S., Kale, R. B., and Singh M. 2019. 

Constraints in Onion Production. Souvenir 

and abstract book. International Symposium 

o n  E d i b l e  A l l i u m s :  C h a l l e n g e s  a n d 

Opportunities, 9-12 February, Pune. p. 245.

8. Gadge S. S.2019. Role of �ield demonstrations 

and self-help groups in increasing socio-

e c o n o m i c  s t a t u s  o f  o n i o n  g ro w e r s . 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune.  pp. 209-217.

9. Gautam, R.D., Sudhida, G.P., Soumia, P.S., 

Karuppaiah, V., Mahajan, V. and Major Singh. 

2019. SWOT analysis on management 

strategies of Thriptabaci infesting onion in 

I n d i a .  S o uve n i r  a n d  a b s t ra c t  b o o k . 

{XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| 
hm{b`m AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV 
A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| ''ê$Q> 
AmH$r©Q>oŠMa E§S> aogrQ>b Am°\$ Amo{Z`Z ê$Q²g A§S>a dmQ>a 
So>\$s{gQ> EÝS> EŠgog _mBñMa'', ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo, n¥ð>  
143 - 150.  

5. ^JV, Ho$.nr; ~mb, Eg.Ho$; qgh, dmB©. Ed§ gmhm, Eg. 
(2019)& H¥${f H$m°boO, nwUo _| \$gb gyú_ _m¡g_{dkmZ 
_| hm{b`m àJ{V na Am`mo{OV amï´>r` à{ejU H$m`©H«$_ _| 
''Bån¡ŠQ> Am°\$ _mBH«$mo _¡{Q>`moamobm°Or Am°Z H«$mn 
{\${O`mobm°Or A§S>a ŠbmB_oQ> M|O {gZo[a`mo'', n¥ð> 285 
- 288.

6. ^JV, Ho$.nr; ~mb, Eg.Ho$; qgh, dmB©. Ed§ gmhm, Eg. 
(2019)& ^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, nwUo _| g§gmYZ g§ajU Ed§ {H$gmZm| 
H$s Am` H$mo ~‹T>mZo Ho$ {bE Obdm`w ñ_mQ>© H¥${f 
àm¡Úmo{J{H$`m§ {df` na Am`mo{OV erVH$mbrZ à{ejU _| 
''Bån¡ŠQ> Am°\$ EQ>_mñ\o$[aH$ ~«mCZ ŠbmCS²g Am°Z 
\$moQ>moqgWo{gg BZ ßbmÝQ²g Qy> nrEAma [aS>ŠeZ A§S>a 
ŠbmB_oQ> M|O {gZo[a`mo'' 

7. JmS>Jo, Eg.Eg; H$mbo, Ama.~r. Ed§ qgh, E_. (2019)& 
{XZm§H$ 9 - 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| ñ_m[aH$m 
Ed§ gma g§J«h nwñVH$ _| ''H$mZñQ´>oÝQ²g BZ Amo{Z`Z 
àmoS>ŠeZ'', n¥ð> 245. 

8. JmS>J,o  Eg.Eg. (2019)& {XZmH§ $ 11 - 15 OZy , 
2019 H$mo ß`mO Ed§ bhgZw  _| hm{b`m AZgw Y§ mZ 
aUZr{V`m§ {df` na Am`m{o OV AV§ amï© >́r` à{ejU H$o  {bE 
gma gJ§ h«  nñw VH$ _| ''ambo  Am\° $ \$sëS> {S>_mÝQ>́eo Z ES§ > 
gëo \$ hëo n Jßw« g BZ BZH$« sqOJ gm{o e`mo BH$mZo m{° _H$ ñQ>Qo >g 
Am\° $ Am{o Z`Z Jm« Ao g'© ', ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ > 209 - 217.  

9. Jm¡V_, Ama.S>r; gw{YXm, Or.nr; gm¡å`m, nr.Eg; 
H$ê$næ`m, dr; _hmOZ, dr. Ed§ _oOa qgh (2019)& 
{XZm§H$ 9 - 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ 
Adga' {df` na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| ñ_m[aH$m 

Annual Report 2019 



234

International Symposium on Edible Alliums; 

Challenges and Opportunities, Organized by 

DOGR, Pune on 9-12Feb., pp.128-143.

10. Ghodke P.H., Thangasamy A., Bhagat K.P., 

Mahajan V. and Singh M. 2019. Water stress in 

onion crop. Compendium for International 

Training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune. pp. 151-160.

11. Gorrepati K. and Soumia P. S. 2019. Storage 

and Processing of Onion. Compendium for 

International Training on Recent Research 

Strategies in Onion and Garlic. 11-15 June 

2019. ICAR-DOGR, Rajgurunagar, Pune. pp.  

201-208.

12. Gupta A.J., Gadge S.S., Patil R.M., Singh 

M.,Yalamalle V.R. and Mahajan V. 2019. 

Improving livelihood of tribal farmers 

through technological intervention in onion 

a n d  g a r l i c .  S o u v e n i r  a n d  a b s t r a c t 

book.International Symposium on Edible 

Alliums: Challenges and Opportunities, 9-12 

February, ISA, Pune. pp.246-257.

13. Gupta A. J., Mahajan V., Lawande K. E., Singh M. 

and Benke A. P. 2019. Development of hybrids 

in onion (Allium cepa L.). Compendium for 

International training on International 

training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune.  pp 63-70. 

14. Kale R. B. and Gadge S. S. 2019. Marketing and 

Supply chain of onion in India. Compendium 

for International Training on Recent 

Research Strategies in Onion and Garlic. 

ICAR-DOGR, Rajgurunagar, Pune. pp. 219-

228.

15. Karuppaiah V., Soumia P. S. and Singh M. 2019. 

Sustainable approaches for pest and 

Ed§ gma g§J«h nwñVH$ _| ''gmoQ> EZm{b{gg Am°Z _¡ZoO_oÝQ> 
ñQ´>¡Q>OrO Am°\$ {W«ßg Q>¡~oH$s BZ\o$pñQ>§J Amo{Z`Z BZ 
B§{S>`m'', n¥ð> 128 - 143. 

10. KmoS>Ho$, nr.EM; W§Jmgm_r, E; ̂ JV, Ho$.nr; _hmOZ, dr. 
Ed§ qgh, E_. (2019)& {XZm§H$ 11 - 15 OyZ, 2019 
H$mo ß`mO Ed§ bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ 
{df` na Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h 
nwñVH$ _| ''dmQ>a ñQ´>og BZ Amo{Z`Z H«$m°n'', ̂ mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, 
n¥ð> 151 - 160.

11. Jmoa©onmQ>r, Ho$. Ed§ gm¡å`m, nr.Eg. (2019)& {XZm§H$ 11 
- 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU Ho$ {bE gma g§J«h nwñVH$ _| ''ñQ>moaoO E§S> 
àmogoqgJ Am°\$ Amo{Z`Z'', ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 201 - 208. 

12. Jwám, E.Oo; JmS>Jo, Eg.Eg; nmQ>rb, Ama.E_; qgh, E_; 
`bm_„o, dr.Ama. Ed§ _hmOZ, dr. (2019)& {XZm§H$ 9 
- 12 \$adar, 2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo 
Ûmam 'ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na 
Am`mo{OV A§Vam©ï´>r` g§Jmoð>r _| ñ_m[aH$m Ed§ gma g§J«h 
nwñVH$ _| ''BåàyqdJ bmBdbrhÿS> Am°\$ Q´>mB~b \$m_©g© W«y 
Q>oŠZmobm°{OH$b BÝQ>adoZeÝg BZ Amo{Z`Z E§S> Jm{b©H$'', 
n¥ð> 246 - 257. 

13. Jwám, E.Oo; _hmOZ, dr; bdmÊSo>, Ho$.B©; qgh, E_. Ed§ 
~oZHo$, E.nr. (2019)& {XZm§H$ 11 - 15 OyZ, 2019 
H$mo ß`mO Ed§ bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ 
{df` na Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h 
nwñVH$ _| ''So>dbon_oÝQ> Am°\$ hmB{~«S²g BZ Amo{Z`Z 
(E{b`_ grnm Eb.)'', ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 63 - 70. 

14. H$mbo, Ama.~r Ed§ JmS>Jo, Eg.Eg. (2019)& {XZm§H$ 11 
- 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| hm{b`m 
AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` 
à{ejU Ho$ {bE gma g§J«h nwñVH$ _| '‘mH}$Q>tH$ E°ÝS> 
gßbmB MoZ Am°’$ Amo{Z¶Z B§{S>Am'', ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð>  
219 - 228. 

15. H$ê$næ`m, dr; gm¡å`m, nr.Eg. Ed§ qgh, E_. (2019)& 
{XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| 

dm{f©H$ à{VdoXZ 2019 



235

p o l l i n a t o r  m a n a g e m e n t  i n  o n i o n . 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 171-178.

16. Karuppaiah V., Soumia P. S. and Singh M. 2019. 

Strategies for pest management in garlic at 

� i e l d  a n d  s to ra g e .  C o m p e n d i u m  fo r 

International Training on Recent Research 

Strategies in Onion and Garlic. 11-15 June 

2019. ICAR-DOGR, Rajgurunagar, Pune. pp. 

179-184.

17. Kumar A., Bhagat P. K. and Gorrepati K. 2019. 

Medicinal Properties of Onion and garlic. 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 193-200.

18.  Mahajan V., Benke A.P., Gupta A.J. and Singh M. 

2019. Breeding methods in onion (Allium 

cepa L.) Compendium for International 

training on International training on Recent 

Research Strategies in Onion and Garlic. 11-

15 June 2019. ICAR-DOGR, Rajgurunagar, 

Pune. pp. 27-52.

19. Mahajan V., Gupta A.J., Benke A.P. and Singh M. 

2019. Botany and genetic resources of onion 

( A l l i u m  c e p a  L . ) .  C o m p e n d i u m  f o r 

International training on International 

training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune.  pp. 11-26.

20. Mahajan V., Benke A. P., Gupta A. J. and Singh 

M .  2 0 1 9 .  O n i o n  v a r i e t i e s  i n  I n d i a . 

Compendium for International training on 

International training on Recent Research 

Strategies in Onion and Garlic. 11-15 June 

2019. ICAR-DOGR, Rajgurunagar, Pune. pp. 

53-62.

21. Rane J., Mahajan V.,GhodkeP., Kumar M., Singh 

M .  a n d  S i n gh  N. P.  2 0 1 9 .  P h e n o m i c s 

hm{b`m AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV 
A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''gñQ>oZo~b EàmoÀg \$m°a noñQ> E§S> nm°brZoQ>a _¡ZoO_oÝQ> 
BZ Amo{Z`Z'', ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 171 - 178. 

16. H$ê$næ`m, dr; gm¡å`m, nr.Eg. Ed§ qgh, E_. (2019)& 
{XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| 
hm{b`m AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV 
A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''ñQ´>¡Q>OrO \$m°a noñQ> _¡ZoO_oÝQ> BZ Jm{b©H$ EQ> \$sëS> E§S> 
ñQ>moaoO'', ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 179 - 184.

17. Hw$_ma, E; ^JV, nr.Ho$. Ed§ Jmoao©nmQ>r, Ho$. (2019)& 
{XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| 
hm{b`m AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV 
A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''_oS>rgZb àmnQ>uO Am°\$ Amo{Z`Z E§S> Jm{b©H$'', 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo, n¥ð> 193 - 200. 

18. _hmOZ, dr; ~oZHo$, E.nr; Jwám, E.Oo. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''~«rqS>J _oWS²g BZ Amo{Z`Z (E{b`_ grnm Eb.)'', 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo, n¥ð> 27 - 52. 

19. _hmOZ, dr; Jwám, E.Oo; ~oZHo$, E.nr. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''~moQ>oZr E§S> {OZo{Q>H$ [agmo{g©g Am°\$ Amo{Z`Z (E{b`_ 
grnm  Eb.)'', ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 11 - 26. 

20. _hmOZ, dr; ~Zo H$o , E.nr; Jáw m, E.O.o  Ed§ qgh, E_. 
(2019)& {XZmH§ $ 11 - 15 OZy , 2019 H$mo ß`mO Ed§ 
bhgZw  _| hm{b`m AZgw Y§ mZ aUZr{V`m§ {df` na Am`m{o OV 
AV§ amï© >́r` à{ejU H$o  {bE gma gJ§ h«  nñw VH$ _| ''Am{o Z`Z 
da¡ m`Q>rO BZ B{§ S>̀ m'', ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ > 53 - 62.

21 amUo, Oo; _hmOZ, dr; KmoS>Ho$, nr; Hw$_ma, E_; qgh, E_. 
Ed§ qgh, EZ.nr. (2019)& {XZm§H$ 9 - 12 \$adar, 

Annual Report 2019 



236

opportunities for abiotic stress tolerance in 

onion. In International Symposium on Edible 

Alliums: Challenges and Opportunities,ISA, 

Pune. pp. 144-153.

22. Singh M. and Mahajan V. 2019. Status of onion 

production and its utilization in India. 

Compendium for International training on 

International training on Recent Research 

Strategies in Onion and Garlic. 11-15 June 

2019. ICAR-DOGR, Rajgurunagar, Pune. pp. 1-

10.

23. Singh R.K., Bohra N., Sharma L., Anandhan S., 

Ruiz-May E., Quiroz-Figueroa F. R. 2019. 

I n s p e c t i o n  o f  c r o p  w i l d  r e l a t i v e 

(Cicermicrophyllum) as potential genetic 

resource in transgenic development . 

Advances in Plant Transgenics: Methods and 

Applications, Chapter 12, Springer Nature, 

Singapore. https://doi.org/10.1007/978-

981-13-9624-3_12.  

24. Singh R. K., Sharma L., Bohra N., Anandhan S., 

Ruiz-May E., Quiroz-Figueroa F. R.  2019. 

Recent developments in generation of 

marker free transgenic plants. Advances in 

P l a n t  T r a n s g e n i c s :  M e t h o d s  a n d 

Applications, Chapter 6, Springer Nature, 

Singapore. https://doi.org/10.1007/978-

981-13-9624-3_6

25. Soumia P. S., Karuppaiah V. and Singh M. 2019. 

Ecological engineering for pest management. 

Compendium for International Training on 

Recent Research Strategies in Onion and 

Garlic.  11-15 June 2019. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 185-192.

26. Thangasamy A., Mahajan V., Ghodke P. H. and 

Singh M. 2019. Production technologies of 

o n i o n  a n d  g a r l i c .  C o m p e n d i u m  f o r 

International Training on Recent Research 

Strategies in Onion and Garlic. 11-15 June 

2019. ICAR-DOGR, Rajgurunagar, Pune. pp. 

119-130.

2019 H$mo AmB©EgE, nwUo Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo Ûmam 'ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga' {df` na Am`mo{OV 
A§Vam©ï´>r` g§Jmoð>r _| ñ_m[aH$m Ed§ gma g§J«h nwñVH$ _| 
''{\$Zmo{_Šg AmnyM©Zr{Q>O \$m°a A~m`mo{Q>H$ ñQ´>og 
Q>m°baoÝg BZ Amo{Z`Z'', n¥ð> 144 - 153. 

22. qgh, E_. Ed§ _hmOZ, dr. (2019)& {XZmH§ $ 11 - 15 
OZy , 2019 H$mo ß`mO Ed§ bhgZw  _| hm{b`m AZgw Y§ mZ 
aUZr{V`m§ {df` na Am`m{o OV AV§ amï© >́r` à{ejU H$o  {bE 
gma gJ§ h«  nñw VH$ _| ''ñQ>Qo >g Am\° $ Am{o Z`Z àmSo >ŠeZ ES§ > 
BQg²  `Qy >rbmBOeo Z BZ B{§ S>̀ m'', ^mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ > 1 - 10. 

23. qgh, Ama.Ho$; ~moham, EZ; e_m©, Eb; AmZ§XZ, Eg; 
ê$BO - _o, B©; {H$amoO, {\$½`yamo`m, E\$.Ama. (2019)& 
nwñVH$ ES>dmpÝgg BZ ßbm§Q> Q´>m§gOo{ZŠg : _oWS²g E§S> 
EßbrHo$eÝg _| ''BÝgn|ŠeZ Am°\$ H«$m°n dmBëS> [abo{Q>d 
(gmBga _mBH«$mo\$mBb_) EO nmoQ>opÝe`b {OZo{Q>H$ 
[agmog© BZ Q´>m§gOo{ZH$ So>dbon_oÝQ>'', AÜ`m` 12, 
pñà§Oa ZoMa, qgJmnwa, https://doi.org/ 10. 1007 
/ 978-981-13-9624-3-12.  

24. qgh, Ama.Ho$; e_m©, Eb; ~moham, EZ; AmZ§XZ, Eg; 
ê$BO-_o, B©; {H$amoO {\$½`yamo`m, E\$.Ama. (2019)& 
nwñVH$ ES>dmpÝgg BZ ßbm§Q> Q´>m§gOo{ZŠg : _oWS²g E§S> 
EßbrHo$eÝg _| ''[agoÝQ> So>dbon_oÝQ²g BZ OoZaoeZ Am°\$ 
_mH©$a \«$s Q´>m§gOo{ZH$ ßbmÝQ²g'', AÜ`m` 6, pñà§Oa 
ZoMa, qgJmnwa, https://doi.org/10.1007/ 
978-981-13-9624-3-6

25. gm¡å`m, nr.Eg; H$ê$næ`m, dr. Ed§ qgh, E_. (2019)& 
{XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| 
hm{b`m AZwg§YmZ aUZr{V`m§ {df` na Am`mo{OV 
A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''BH$mobm°{OH$b B§Or{Z`[a¨J \$m°a noñQ> _¡ZoO_oÝQ>'', 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo, n¥ð> 185 - 192.

26. W§Jmgm_r, E; _hmOZ, dr; KmoS>Ho$, nr.EM. Ed§ qgh, E_. 
(2019)& {XZm§H$ 11 - 15 OyZ, 2019 H$mo ß`mO Ed§ 
bhgwZ _| hm{b`m AZwg§YmZ aUZr{V`m§ {df` na 
Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE gma g§J«h nwñVH$ _| 
''àmoS>ŠeZ Q>oŠZmobm°OrO Am°\$ Amo{Z`Z E§S> Jm{b©H$'', 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo, n¥ð> 119 - 130. 

dm{f©H$ à{VdoXZ 2019 



237

27. Thangasamy A. and Major Singh. 2019. Site 

Speci�ic nutrient management in onion and 

garlic, Compendium for International 

Training on Recent Research Strategies in 

Onion and Garlic. 11-15 June 2019. ICAR-

DOGR, Rajgurunagar, Pune. pp. 131-142.

Technical/Extension Bulletins

1. Gadge S. S., Kale R. B., Gorrepati K. and Singh 

M. 2019. ICAR-DOGR: At a Glance. Technical 

Bulletin No.30. ICAR-DOGR, Rajgurunagar, 

Pune. 26 p.

2. Gadge S. S.,Kale R. B., Gorrepati K. and Singh 

M. 2019. Bhakruanup-Pyaj evam Lahsun 

Anusandhan Nideshalaya: Ek Nazar Me. 

Technical Bulletin No. 31. ICAR-DOGR, 

Rajgurunagar, Pune. 30 p.

3. Karuppaiah V., SoumiaP. S., Gawande S. J., 

Mahajan V. and Major Singh. 2019. Seasonal 

incidence of Onion thrips in India. Technical 

Bulletin No. 28. ICAR-DOGR, Rajgurunagar, 

Pune. pp. 18. 

4. Karuppaiah V, Soumia P. S., Gawande S. J., 

MahajanV. and Major Singh. 2019. Seasonal 

incidence of insect vectors of garlic in India. 

Technical Bulletin No. 29. ICAR-DOGR, 

Rajgurunagar, Pune. pp. 29.

5. Singh M., Mahajan V., Gupta A. J., Gawande S. J., 

Gadge S. S., Thangasamy A., Karuppaiah V., 

Bhagat K. P., Gorrepati K., Kale R. B., Benke A. 

P., Ghodke, P. H., Soumia P. S. and Kumar A. 

2019. ICAR-DOGR Technologies-Boosting the 

growth of Onion and Garlic Sector. Technical 

Bulletin No. 32. ICAR-DOGR, Rajgurunagar, 

Pune. 34p.

6. Singh M., Mahajan V., Gupta A. J., Gawande S. J., 

Thangasamy A., Karuppaiah V., Gorrepati K., 

Benke A. P., Ghodke, P. H. and Bhagat K. P. 

2019. Standard operating practices for trials 

of All India Network Research Project on 

Onion and Garlic. ICAR-Directorate of Onion 

and Garlic Research, Pune. 31p.

27. W§Jmgm_r, E. Ed§ _oOa qgh (2019)& {XZm§H$ 11 - 15 
OyZ, 2019 H$mo ß`mO Ed§ bhgwZ _| hm{b`m AZwg§YmZ 
aUZr{V`m§ {df` na Am`mo{OV A§Vam©ï´>r` à{ejU Ho$ {bE 
gma g§J«h nwñVH$ _| ''gmBQ> ñnogr{\$H$ Ý`y{Q´>`oÝQ> 
_¡ZoO_oÝQ> BZ Amo{Z`Z E§S> Jm{b©H$'', ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 
131 - 142.

VH$ZrH$s/àgma ~wbo{Q>Z 

1. JmS>J,o  Eg.Eg; H$mb,o  Ama.~r; Jmao n©o mQ>r, H$o . Ed§ qgh, E_. 
(2019)& AmBg© rEAma - S>rAmOo rAma - EQ> E ½bmg§ , 
VH$ZrH$s ~bw {o Q>Z g»§ `m 30, ^mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ >  26. 

2. JmS>Jo, Eg.Eg; H$mbo, Ama.~r; Jmoa©onmQ>r, Ho$. Ed§ qgh, 
E_. (2019)& ''^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` : EH$ ZOa _|'', VH$ZrH$s ~wbo{Q>Z 
g§»`m 31, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 30. 

3. H$ê$næ`m, dr; gm¡å`m, nr.Eg; Jmd§So>, Eg.Oo; _hmOZ, 
dr. Ed§ _oOa qgh (2019)& ''grOZb BÝgrSo>Ýg Am°\$ 
Amo{Z`Z {W«ßg BZ B§{S>`m'', VH$ZrH$s ~wbo{Q>Z g§»`m 
28, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, 
amOJwê$ZJa, nwUo, n¥ð> 18.

4. H$ê$næ`m, dr; gm¡å`m, nr.Eg; Jmd§So>, Eg.Oo; _hmOZ, 
dr. Ed§ _oOa qgh (2019)& ''grOZb BÝgrSo>Ýg Am°\$ 
BZgoŠQ> doŠQ>g© Am°\$ Jm{b©H$ BZ B§{S>`m'', VH$ZrH$s 
~wbo{Q>Z g§»`m 29, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 30.

5. qgh, E_; _hmOZ, dr; Jwám, E.Oo; Jmd§So>, Eg.Oo; JmS>Jo, 
Eg.Eg; W§Jmgm_r, E; H$ê$næ`m, dr; ^JV, Ho$.nr; 
Jmoao©nmQ>r, Ho$; H$mbo, Ama.~r; ~oZHo$, E.nr; KmoS>Ho$, 
nr.EM; gm¡å`m, nr.Eg. Ed§ Hw$_ma, E. (2019)& 
''AmB©grEAma S>rAmoOrAma Q>oŠZmobm°OrO - ~ypñQ>§J {X 
J«moW Am°\$ Amo{Z`Z E§S> Jm{b©H$ goŠQ>a'', VH$ZrH$s 
~wbo{Q>Z g§»`m 32, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 34.

6. qgh, E_; _hmOZ, dr; Jwám, E.Oo; Jmd§So>, Eg.Oo;  
W§Jmgm_r, E; H$ê$næ`m, dr; ̂ JV, Ho$.nr; Jmoao©nmQ>r, Ho$; 
~oZHo$, E.nr. Ed§ KmoS>Ho$, nr.EM; (2019)& ''ñQ>¡ÝS>S©> 
Am°naoqQ>J à¡pŠQ>g \$m°a Q´>m`ëg Am°\$ Am°b B§{S>`m ZoQ>dH©$ 
[agM© àmoOoŠQ> Am°Z Amo{Z`Z E§S> Jm{b©H$'', ̂ mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, 
n¥ð>  31.

Annual Report 2019 



238

Technical / Popular Articles

1. Benke A. P. and Mahajan V. 2019. Khadya 

upyogi pyaj vargiy fasale (Edible crops of 

Alliums) Phal Phul, 40 (1) Jan-Feb 2019. pp. 

20-22.

2. Benke A. P., Gupta A. J. and Bombale R. 2019. 

Kanda beejo utpadan prakriya va sudharit 

vaan. (Quality seed production of improved 

o n i o n  va r i e t i e s ) . B a l i ra j a  M a g a z i n e . 

November. Rane Publications Pvt. Ltd., Pune. 

pp. 29-32.

3. Benke A. P., Gupta A. J. and Mahajan V. 2019. 

Khadya upyogi pyaj vargiy fasale(Edible crops 

of Alliums). Kandika: Rajbhasha Hindi 

Patrika. Vol. 4-5. ICAR-DOGR, Rajgurunagar, 

Pune. pp.7-9.

4. Bhagat K. P., Jhade R., Vaidya S. and Anitya L. 

2019. Importance of plant hormones in Citrus 

species, Krishisewa. e- publication.

5 Gadge S. S., 2019. Rangda Kandyachi Lagwad 

(Late Kharif Onion Cultivation). Krush- 

konnati, 28 July - 3 August. Deshonnati 

Publication, Akola. p. 5

6. Gadge S. S., Kale R. B. and Thangasamy A. 

2019. Kanda pikavaril kidyanche niyantran 

(Insect pest management in onion crop) 

Agrowon. 8 January. Sakal Media Group, Pune. 

p.11.

7. Gadge S. S., Kale R. B. and Thangasamy A. 

2019.Kanda pikavar karpa rogacha pradur 

b h a v.  ( S t e m p h y l i u m  b l i g h t  d i s e a s e 

management in onion crop) Agrowon. 9 

January. Sakal Media Group, Pune. p.11.

8. Gadge S. S., Kale R. B. and Thangasamy A. 

2019. Thandit kanda pikavar rogacha 

pradurbhav. (Disease management in onion 

crop in cold weather condition) Agrowon. 10 

January. Sakal Media Group, Pune. p.11.

9. Gadge S. S., Kale R. B. and Singh M. 2019. 

Kanda va Lasun Salla (Advisory on onion and 

garlic) Agrowon. 14 March. Sakal Media 

Group, Pune.p.11.

VH$ZrH$s/bmoH${à` boI 

1. ~oZHo$, E.nr. Ed§ _hmOZ, dr. (2019)& ImÚ Cn`moJr 
ß`mO dJu` \$gb| , \$b-\y$b, 40 (1), OZdar - 
\$adar, 2019, n¥ð> 20 - 22. 

2. ~oZHo$, E.nr; Jwám, E.Oo. Ed§ ~moå~bo, Ama. (2019)& 
H$m§Xm ~rO CËnmXZ à{H«$`m d gwYm[aV dmU (CÞV ß`mO 
{H$ñ_m| H$m JwUdÎmm ~rO CËnmXZ), ~bramOm n{ÌH$m, 
Zdå~a, amUo npãbHo$eÝg àm. {b., nwUo, n¥ð> 29 - 32. 

3. ~Zo H$o , E.nr; Jáw m, E.O.o  Ed§ _hmOZ, dr. (2019)& 
''ImÚ Cn`mJo r ß`mO dJu` \$gb'| ', H$§ {XH$m : amO^mfm 
{hÝXr n{ÌH$m, AH§ $ 4 - 5, ̂ mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ >  7 - 9.

4. ^JV, Ho$.nr; PmSo>, Ama; d¡Ú, Eg. Ed§ A{ZË`m, Eb. 
(2019)& ''BånmQ>}Ýg Am°\$ ßbm§Q> hma_moÝg BZ {gQ´>g  
ñnogrO'', H¥${f godm, B© - àH$meZ .

5. JmS>Jo, Eg.Eg (2019). am§JS>m H$m§ÚmMr bmJdS> (nN>oVr 
Iar’$ ß¶mO H$s IoVr) H¥$fH$moÞVr& 28 OwbmB© -3 
AJñV& XoemoÞVr àH$meZ, AH$mobm. n¥ð> 5. 

6. JmS>Jo, Eg.Eg; H$mbo, Ama.~r. Ed§ W§Jmgm_r, E. 
(2019)& ''H$m§Xm {nH$mdarb {H$S>çm§Mo {Z`§ÌU'' (ß`mO 
H$s \$gb _| H$sQ> ZmerOrd à~§YZ), EJ«modZ, 8 OZdar, 
gH$mb _r{S>`m J«wn, nwUo, n¥ð> 11 

7. JmS>Jo, Eg.Eg; H$mbo, Ama.~r. Ed§ W§Jmgm_r, E. 
(2019)& H$m§Xm {nH$mda H$anm amoJmMm n«mXþ^m©d (ß`mO 
H$s \$gb _| ñQ>o_\$mB{b`_ A§J_mar amoJ à~§YZ)'', 
EJ«modZ, 9 OZdar, gH$mb _r{S>`m J«wn, nwUo, n¥ð> 11. 

8. JmS>Jo, Eg.Eg; H$mbo, Ama.~r. Ed§ W§Jmgm_r, E. 
(2019)& ''W§S>rV> H$m§Xm {nH$mda amoJmMm n«mXw^m©d (erV 
_m¡g_ n[apñW{V Ho$ VhV ß`mO H$s \$gb _| amoJ 
à~§YZ)'', EJ«modZ, 10 OZdar, gH$mb _r{S>`m J«wn, 
nwUo, n¥ð> 11. 

9. JmS>Jo, Eg.Eg; H$mbo, Ama.~r. Ed§ qgh, E_. (2019)& 
''H$m§Xm d bgyU g„m (ß`mO Ed§ bhgwZ na gbmh)'', 
EJ«modZ, 14 _mM©, gH$mb _r{S>`m J«wn, nwUo, n¥ð> 11. 

dm{f©H$ à{VdoXZ 2019 



239

10. Gadge S. S. and Kale R.B. 2019. Kanda pikache 

jal ani khat vyavsthapan.  (Water and 

Fertilizer Management in Onion Crop). 

B a l i r a j a  M a g a z i n e .  O c t o b e r.  R a n e 

Publications Pvt. Ltd., Pune. pp. 88-91.

11. Gadge S. S. 2019. Lasun lagwad tantradnyan 

(Garlic cultivation technology). Baliraja 

Magazine. October. Rane Publications Pvt. 

Ltd., Pune. pp. 56-59.

12. Gadge S. S. and Kale R.B. 2019. Tantra kanda 

beejo tpadanache (Onion seed production 

technology). Agrowon. 10 November. Sakal 

Media Group, Pune. p. 7.

13. Gupta A. J., Gorrepati K. and Kale R. B. 2019. 

Pyaj ka bhandaran evam mahattva (Storage 

of onion and its importance). Kandika: 

Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-

DOGR, Rajgurunagar, Pune. pp.22-26.

14. Gupta A. J. and Bhor V.A. 2019. Vaigyanik 

sansthanon me Hindi ka mahatva evam 

badhava (Role and importance of Hindi in 

scienti�ic institutions).Kandika: Rajbhasha 

Hindi  Patr ika .  Vol .  4-5 .  ICAR-DOGR, 

Rajgurunagar, Pune. pp.43-47.

15. Gupta A.J.,Mahajan V. and Singh M. 2019. Pyaj 

ki sankar kismonka vikas evam upyog. 

(Development and use of  hybrids in 

onion).Kandika: Rajbhasha Hindi Patrika. Vol. 

4-5. ICAR-DOGR, Rajgurunagar, Pune. pp.1-6.

16. Gupta A. J., Mahajan V. and Singh M. 2019. PPV 

& FRA kemadhyam se pyaj aur lahsun kismon 

ka sanrakshan (Protection of onion and garlic 

varieties through PPV&FRA) Kandika: 

Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-

DOGR, Rajgurunagar, Pune. pp.17-21.

17. Kale R.B., Gadge S. S. and Patole A. 2019. 

Vividhsansthannirajyankaritaviksitkelelyaka

ndyachyasudharitjati(Improved onion 

varieties developed by different Institutes for 

the states). Baliraja Magazine. December. 

Rane Publications Pvt. Ltd., Pune. pp. 79-86.

18. Mahajan V., Thangasamy A., Ghodke P.H. and 

10. JmS>Jo, Eg.Eg. Ed§ H$mbo, Ama.~r. (2019)& ''H$m§Xm 
{nH$mMo Ob Am{U IV ì`dñWmnZ (ß`mO H$s \$gb _| 
Ob Ed§ Cd©aH$ à~§YZ)'', ~bramOm n{ÌH$m, Aºy$~a, 
amUo npãbHo$eZ àm.{b., nwUo, n¥ð> 88 - 91. 

11. JmS>Jo, Eg.Eg. (2019)& ''bgyU bmJdS> V§ÌkmZ 
(bhgwZ IoVr H$s àm¡Úmo{JH$s)'', ~bramOm n{ÌH$m, 
Aºy$~a, amUo npãbHo$eZ àm.{b., nwUo, n¥ð> 56 - 59. 

12. JmS>Jo, Eg.Eg. Ed§ H$mbo, Ama.~r. (2019)& ''V§Ì 
H$m§Xm ~rOmoËnmXZmMo (ß`mO H$s ~rO CËnmXZ 
àm¡Úmo{JH$s)'', EJ«modZ, 10 Zdå~a, gH$mb _r{S>`m J«wn, 
nwUo, n¥ð> 7. 

13. Jwám, E.Oo; Jmoa}onmQ>r, Ho$. Ed§ H$mbo, Ama.~r. (2019)& 
''ß`mO H$m ^ÊS>maU Ed§ _hËd'', H§${XH$m : amO^mfm 
{hÝXr n{ÌH$m, A§H$ 4 - 5, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 22 - 
26. 

14. Jwám, E.Oo. Ed§ ^moa, dr.E. (2019)& ''d¡km{ZH$ 
g§ñWmZm| _| {hÝXr H$m _hËd Ed§ ~‹T>mdm'', H§${XH$m : 
amO^mfm {hÝXr n{ÌH$m, A§H$ 4-5, ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 
43 - 47. 

15. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
''ß`mO H$s g§H$a {H$ñ_m| H$m {dH$mg Ed§ Cn`moJ'', 
H§${XH$m : amO^mfm {hÝXr n{ÌH$m, A§H$ 4 - 5, ̂ mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ, amOJwê$ZJa, 
nwUo, n¥ð> 1 - 6. 

16. Jwám, E.Oo; _hmOZ, dr. Ed§ qgh, E_. (2019)& 
''nrnrdr E§S> E\$AmaE Ho$ _mÜ`_ go ß`mO Am¡a bhgwZ 
{H$ñ_m| H$m g§ajU'', H§${XH$m : amO^mfm {hÝXr n{ÌH$m, 
A§H$ 4 - 5, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
g§ñWmZ, amOJwê$ZJa, nwUo, n¥ð> 17 - 21. 

17. H$mbo, Ama.~r; JmS>Jo, Eg.Eg. Ed§ nmQ>mobo, E. (2019)& 
''amÁ`m| Ho$ {bE {d{^Þ g§ñWmZm| Ûmam {dH${gV ß`mO H$s 
CÞV {H$ñ_|'', ~bramOm n{ÌH$m, {Xgå~a, amUo 
npãbHo$eÝg àm. {b., nwUo, n¥ð 79 - 86. 

18. _hmOZ, dr; WJ§ mgm_r, E; KmSo >H$o , nr.EM. Ed§ ^JV, 

Annual Report 2019 



240

Bhagat K. P. 2019. Kanda beejo tpadan va 

vyavasthapan(Onion seed production and 

m a n a g e m e n t ) .  S h e t k a r i  M a g a z i n e . 

September. Agricultural Commissionorate, 

Pune.pp. 22-25.

19. Mahajan V., Benke A.P., Gadge S.S. and Kale 

R.B. 2019. Rabbi kanda lagwad tantradnyan. 

(Rabi onion cultivation technology). Shetkari . 

September. Agricultural Commissionorate, 

Pune. pp. 19-21 & 25.

20. Marathe A., Vishwanath D. P., Ali A., Kumar A., 

Priya J., Tiwari K. and Kumar V. 2019.  

Flavonoids:  Potential  candidates for 

amalgamating health bene�its in human and 

stress tolerance in plants. Biomolecule 

Reports, ISSN: 2456-8759.

21. Singh M. and Gupta A. J. 2019. Leh me pyaj 

evam lahsun ka utpadan evam mahatva 

(Production of onion and garlic in Leh 

region).Kandika: Rajbhasha Hindi Patrika. 

Vol. 4-5. ICAR-DOGR, Rajgurunagar, Pune. 

pp.13-16.

22. Yalamalle V., Gupta A. J. and Gadge S. S. 2019. 

Pyaj ka gunvattayukt beejotpadan (Quality 

seed production in onion).  Kandika: 

Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-

DOGR, Rajgurunagar, Pune. pp.10-12.

TV Shows/ Radio Talks

1. Benke A. P. 2019. Lasun Lagwad Yashogatha 

(A success story of garlic cultivation). TV 

Show. Live telecast.24 January. DD Sahyadri, 

Maharashtra.

2. Benke A. P. 2019. Kanda beej kadhani ani 

prakriya  (Onion seed harvesting and 

processing) Radio talk. 13 March. AIR, Pune.

3. Benke A. P. 2019. Lasun Lagwad. (Garlic 

cultivation). Radio Talk. Broadcasted on 2 

November. AIR, Pune. 

4. Gadge S. S.  2019. Pyaje vam Lahsoon 

Anusandhan Nideshalaya dwara viksit pyaje 

vam lahsun ki kismen (Varieties of onion and 

H$o .nr. (2019)& ''H$mX§ m ~rOmËo nmXZ Ed§ ì`dñWmnZ 
(ß`mO H$m ~rO CËnmXZ Ed§ à~Y§ Z)'', eVo H$ar n{ÌH$m, 
{gVå~a, EJr« H$ëMab H$_reZmao Qo >, nUw ,o  nð¥ > 22 - 25.

 

19. _hmOZ, dr; ~oZHo$, E.nr; JmS>Jo, Eg.Eg. Ed§ H$mbo, 
Ama.~r. (2019)& ''a~r H$m§Xm bmJdS> V§ÌkmZ (a~r 
ß`mO IoVr H$s àm¡Úmo{JH$s)'', eoVH$mar n{ÌH$m, {gVå~a, 
EJ«rH$ëMab H$_reZmoaoQ>, nwUo, n¥ð> 19 - 21 Ed§ 25. 

20. _amR>o, E; {dœZmW, S>r.nr; Abr, E; Hw$_ma, E; {à`m, 
Oo; {Vdmar, Ho$. Ed§ Hw$_ma, dr. (2019)& 
''\$b¡dmoZm°BS²g : nmoQ> opÝe`b H¡$ÊS>rSo>Q²g \$m°a 
A_bJm_oqQ>J h¡ëW ~oZo{\$Q²g BZ hþ_Z E§S> ñQ´>og Q>m°baoÝg 
BZ ßbmÝQ²g'', ~m`mo_më`yHy$b [anmoQ²g© , AmB©EgEgEZ : 
2456 - 8759. 

21. qgh, E_. Ed§ Jáw m, E.O.o  (2019)& ''bho  _| ß`mO Ed§ 
bhgZw  H$m CËnmXZ Ed§ _hËd'', H$§ {XH$m : amO^mfm {hÝXr 
n{ÌH$m, AH§ $ 4 - 5, ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ > 10 - 12. 

22. `bm_„,o  dr; Jáw m, E.O.o  Ed§ JmS>J,o  Eg.Eg. (2019)& 
''ß`mO H$m JUw dÎmm`ºw $ ~rOmËo nmXZ'', H$§ {XH$m : amO^mfm 
{hÝXr n{ÌH$m, AH§ $ 4-5, ̂ mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw ,o  nð¥ > 10 - 12. 

Q>rdr emo/ao{S>`mo dmVm© 

1. ~oZHo$, E.nr. (2019)& ''bgyU bmJdS> `emoJmWm 
(bhgwZ IoVr H$s EH$ g\$b H$hmZr)'', Q>rdr emo, grYm 
àgmaU 24 OZdar, 2019, S>rS>r gh`m{Ð, _hmamï´> 

2. ~oZHo$, E.nr. (2019)& ''H$m§Xm ~rO H$mT>Ur Am{U 
à{H«$`m (ß`mO ~rO H$s Vw‹S>mB© Ed§ àg§ñH$aU)'', ao{S>`mo 
dmVm©, 13 _mM©, AmH$medmUr, nwUo 

3. ~oZHo$, E.nr. (2019)& bgyU bmJdS> (bhgwZ H$s 
IoVr), ao{S>`mo dmVm©, {XZm§H$ 2 Zdå~a, 2019 H$mo 
àgmaU, AmH$medmUr, nwUo 

4. JmS>Jo, Eg.Eg. (2019)& ''ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam {dH${gV ß`mO Ed§ bhgwZ H$s {H$ñ_|'', 
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garlic developed by ICAR-DOGR). TV Show. 

Telecasted on 24 April 2019. DD Kisan,New 

Delhi.

5. Gadge S. S. 2019. Kharif kandyachi ropvatika 

(Khari f  Onion Nursery) .  Radio Talk . 

Broadcasted on 25 April 2019. AIR, Pune.

6. Gadge S. S. Kanda beejotpadan (Onion Seed 

Production). Broadcasted on 24 October 

2019. AIR, Pune.

7. Gedam P. H. 2019. Rabi kandachi ropvatikaani 

kanda lagwad (Rabi onion nursery and 

transplanting) Radio Talk.  Broadcasted on 8 

October.  AIR, Pune. 

8. Gorrepati K. 2019. Pyaj ka prasanskaran 

(Onion processing). 17 April. DD Kisan, New 

Delhi.

9. Gupta A. J. 2019. Pyaj evam lahsun ki kheti 

(Cultivation of onion and garlic). Hello 

Kisan.TV Show. Live telecast. 18 June and 11 

October. DD Kisan, New Delhi.

10. Kale R. B. 2019. 'Kanda va lasun vipanan 

vyavasthapan (Marketing management of 

onion and garlic ) 'Radio Talk. Broadcasted on 

11May 2019. AIR, Pune.

11. Kale R. B. 2019. 'Kanda vikri vyavasthapan' 

(Marketing management of onion) Radio Talk. 

Broadcasted on 21 November 2019. AIR, 

Pune.

12. Mahajan V. 2019.  Rabi kanda vyavastha-

panache tantradnyan (Rabi onion manage-

ment technology). Radio Talk.  Broadcasted 

on 31 December. AIR, Pune.

Q>rdr emo, {XZm§H$ 24 Aà¡b, 2019 H$mo àgmaU, S>rS>r 
{H$gmZ, ZB© {X„r 

5. JmS>Jo, Eg.Eg. (2019)& ''Iarn H$m§ÚmMr amondm{Q>H$m 
(Iar\$ ß`mO H$s Zg©ar)'', ao{S>`mo dmVm©, {XZm§H$ 25 
Aà¡b, 2019 H$mo àgmaU, S>rS>r {H$gmZ, ZB© {X„r 

6. JmS>Jo, Eg.Eg., ''H$m§Xm ~rOmoËnmXZ'', ao{S>`mo dmVm©, 
{XZm§H$ 24 Aºy$~a, 2019 H$mo àgmaU, AmH$medmUr, 
nwUo 

7. JoS>m_, nr.EM. (2019)& aã~r H$m§ÚmMr amondm{Q>H$m  
Am{U H$m§Xm bmJdS> (a~r ß`mO H$s Zg©ar Ed§ nm¡Y 
amonU)'', ao{S>`mo dmVm©, {XZm§H$ 8 Aºy$~a, 2019 H$mo 
àgmaU, AmH$medmUr, nwUo 

8. Jmoao©nmQ>r, Ho$. (2019)& ''ß`mO H$m àg§ñH$aU'',Q>rdr 
emo, {XZm§H$ 17 Aà¡b, 2019, S>rS>r {H$gmZ, ZB© {X„r

 

9. Jwám, E.Oo. (2019)& ''ß`mO Ed§ bhgwZ H$s IoVr'', 
hobmo {H$gmZ, Q>rdr emo, {XZm§H$ 18 OyZ Ed§ 11 Aºy$~a 
H$mo grYm àgmaU, S>rS>r {H$gmZ, ZB© {X„r 

10. H$mbo, Ama. ~r. (2019)& ''H$m§Xm d bgyU {dnUZ 
ì¶dñWmnZ'' (ß¶mO Ed§ bhgwZ H$m {dnUZ à~§YZ) 
ao{S>`mo dmVm©, {XZm§H$ 11 ‘o, 2019 H$mo àgmaU, 
AmH$medmUr, nwUo 

11. H$mbo, Ama. ~r. (2019)& ''H$m§Xm {dH«$s ì¶dñWmnZ'' 
(ß¶mO H$m {~{H«$ à~§YZ) ao{S>`mo dmVm©, {XZm§H$ 21 
Zdå~a, 2019 H$mo àgmaU, AmH$medmUr, nwUo 

12. _hmOZ, dr. (2019)& aã~r H$mX§ m ì`dñWmnZmMo VÌ§ kmZ 
(a~r ß`mO H$s à~Y§ Z àmÚ¡ m{o JH$s), a{o S>`mo dmVm,©  {XZmH§ $ 
31 {Xgå~a, 2019 H$mo àgmaU, AmH$medmUr, nUw o 
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thCelebration of 70  Republic Day

thThe 70  Republic Day was celebrated at ICAR-

Directorate of Onion and Garlic Research, 

Rajgurunagar on 26 January, 2019. 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 programmes were 

organized by the Employees' Welfare Committee of 

the Directorate. The prizes were given to the 

winners at the end of the programme.

Institutional Activities

International Symposium on Edible 

Alliums: Challenges and Opportunities

The four-days long “International Symposium on 

Edible Alliums: Challenges and Opportunities” 

organized during 9-12 February 2019 by Indian 

Society of Alliums and ICAR-Directorate of Onion 

and Garlic Research (DOGR), Rajgurunagar, Pune 

at Yashwantrao Chavan Academy of Development 

Administration (YASHADA) concluded. Dr. Kirti 

Singh Ex. Chairman of ASRB was the Chief Guest of 

the function. Dr. A. K. Singh DDG, Horticulture and 

Crop Science and Dr. K. P. Vishwanatha, Vice 

Chancellor, MPKV, Rahuri were the Guest of 

Honour and Dr. T. Janakiram, ADG (Hort.) was 

special invitee for the programme. Dr. K. E. 

Lawande, President, Indian Society of Alliums, Dr. 

Major Singh Director, ICAR-DOGR, Pune, Dr. S. N. 

70dm§ JUV§Ì {Xdg g_mamoh

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| {XZm§H$ 26 OZdar, 2019 H$mo 70dm§ JUV§Ì 
{Xdg g_mamoh _Zm`m J`m& S>m°. _oOa qgh, {ZXoeH$ _hmoX` Zo 
amï´> ÜdO \$ham`m Am¡a Bg Adga na CnpñWV {ZXoemb` Ho$ 
g^r H$m{_©H$m| H$mo Bg {XZ Ho$ _hËd Ho$ ~mao _| ~Vm`m& Bg 
Adga na, {ZXoemb` H$s H$_©Mmar H$ë`mU g{_{V Zo IobHy$X 
à{V`mo{JVm Am¡a gm§ñH¥${VH$ H$m`©H«$_ Am`mo{OV {H$E& H$m`©H«$_ 
Ho$ g_mnZ na {dOoVmAm| H$mo nwañH$ma àXmZ {H$E JE&  

ImZo `mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na 
A§Vam©ï´>r` g§Jmoð>r 

B§{S>`Z gmogm`Q>r Am°\$ E{b`åg VWm ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa Ûmam {XZm§H$ 9 - 12 
\$adar, 2019 H$mo ̀ ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm) _| ''ImZo ̀ mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga'' {df` 
na Mma {Xdgr` A§Vam©ï´>r` g§Jmoð>r H$m Am`moOZ {H$`m J`m& S>m°. 
H$s{V© qgh, nyd© AÜ`j, H¥${f d¡km{ZH$ M`Z _ÊS>b, ZB© {X„r 
g_mamoh Ho$ _w»` A{V{W Wo& S>m°. E.Ho$. qgh, Cn _hm{ZXoeH$ 
(~mJdmZr Ed§ \$gb {dkmZ), ^mH¥$AZwn VWm S>m°. Ho$.nr. 
{dœZmWm, Hw$bn{V, _hmË_m \w$bo H¥${f {dœ{dÚmb`, amhþar 
g_mamoh Ho$ {d{eï> A{V{W Wo O~{H$ S>m°. Q>r. OmZH$sam_, 
ghm`H$ _hm{ZXoeH$ (~mJdmZr), ̂ mH¥$AZwn H$mo {deof gå_m{ZV 
A{V{W Ho$ ê$n _| Am_§{ÌV {H$`m J`m Wm& Bg Adga na S>m°. 
Ho$.B©. bdmÊSo>, AÜ`j, B§{S>`Z gmogm`Q>r Am°\$ E{b`_g, S>m°. 
_oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 

g§ñWmJV J{V{d{Y`m§ 

dm{f©H$ à{VdoXZ 2019 
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Puri, Former, VC, MPKV, Rahuri and Dr. Venkat 

Mayande, Ex. VC, Dr. PDKV Akola and Dr. V. 

Mahajan, organizing secretory were present on 

the occasion. Dr. Kirti Singh, in his address, 

mentioned that the India has achieved remarkable 

growth in onion production and scientists have 

good contribution in onion and garlic research and 

development in the country.   The policy 

framework has to be given more attention to 

mitigate price crises in onion. Dr. A. K. Singh 

appreciated the efforts of ICAR-DOGR taken in 

technology development and transfer in onion and 

garlic in India. He expressed that there should be 

more focus on development of storage capacity 

and minimization of post-harvest losses. Inter-

state disparity in onion production causes more 

transportation cost and stabilizing the prices of 

onion would also be the major challenge in 

doubling the farmers' income. Dr. K. E. Lawande 

stressed on the need to increase the capacity of 

storage from 20 lakh to 40 

lakh tonnes. The shift to 

b e  n e e d e d  f r o m 

traditional cultivation 

p r a c t i c e s  t o  m o r e 

mechanization, improved 

storage, high yielding 

varieties and market-

oriented production.Dr. 

K .  P.  V i s h w a n a t h a 

appealed that farmers 

need to be organized into 

F a r m e r s  P r o d u c e r 

Companies for increased 

collective bargaining power. Dr. T Janakiram has 

appreciated the efforts of the institute for taking 

initiative for bringing various stakeholders on the 

single platform with this symposium.In the 

symposium, about 200 researchers, academicians, 

industrialists and other stakeholders from India, 

Japan, South Korea and Israel were participated. 

The symposium was conducted in 9 sessions and 

issues, studies and opportunities were presented 

and discussed by various participants.

{ZXoemb`, amOJwê$ZJa, S>m°. Eg.EZ. nwar, nyd© Hw$bn{V, _hmË_m 
\w$bo H¥${f {dÚmnrR>, amhþar Am¡a S>m°. d|H$Q> _m`§Xo>, nyd© Hw$bn{V, 
S>m°. n§Om~amd Xoe_wI H¥${f {dœ{dÚmb`, AH$mobm Ed§ S>m°. {dO¶ 
_hmOZ, Am`moOZ g{Md Zo ^r H$m`©H«$_ _| CnpñWV ahH$a 
CgH$s emo^m ~‹T>mB©& 

S>m°. H$s{V© qgh Zo AnZo gå~moYZ _| ~Vm`m {H$ ^maV Zo ß`mO 
CËnmXZ Ho$ joÌ _| C„oIZr` àJ{V H$s h¡ Am¡a Xoe _| ß`mO d 
bhgwZ AZwg§YmZ _| d¡km{ZH$m| H$m C„oIZr` ̀ moJXmZ h¡& Zr{V 
~ZmVo g_` ß`mO _| _yë` g§H$Q> H$mo Xÿa H$aZo na A{YH$ Ü`mZ 
XoZo H$s Oê$aV h¡& S>m°. E.Ho$. qgh Zo ̂ maV _| ß`mO d bhgwZ _| 
àm¡Úmo{JH$s {dH$mg Am¡a hñVm§VaU Ho$ joÌ _| ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa Ûmam {H$E JE 
à`mgm| H$s gamhZm H$s& CÝhm|Zo ̂ ÊS>maU j_Vm H$m {dH$mg H$aZo 
Am¡a \$gbmoÎma ZwH$gmZ _| H$_r bmZo na A{YH$ Ü`mZ XoZo Ho$ 
{bE H$hm& amÁ`m| Ho$ ~rM ß`mO CËnmXZ _| Ag_mZVm hmoZo Ho$ 
H$maU H$ht A{YH$ n[adhZ bmJV AmVr h¡ Am¡a {H$gmZm| H$s 
Am` H$mo XmoJwZm H$aZo _| ß`mO Ho$ _yë`m| H$mo pñWa H$aZm EH$ 
à_wI MwZm¡Vr hmoJr& S>m°. Ho$.B©. bdmÊSo> Zo ̂ ÊS>maU H$s j_Vm H$mo 
20 bmI go 40 bmI Q>Z H$aZo 
H$s Oê$aV na ~b {X`m& 
nmaån[aH$ IoVr ar{V`m| Ho$ 
ñWmZ na A{YH$ ̀ m§{ÌH$sH$aU, 
CÞV ^ÊS>maU, Cƒ CnOerb 
{H$ñ_m| Am¡a ~mOma CÝ_wI 
CËnmXZ H$mo AnZmZo na Ü`mZ 
XoZo H$s Oê$aV h¡& S>m°. Ho$.nr. 
{dœZmWm Zo {H$gmZm| go \$m_©a 
àmoS>çyga H$ån{Z`m§ ~ZmZo H$m 
AZwamoY {H$`m Vm{H$ do gm_y{hH$ 
hmoH$a AnZr _mob ̂ md H$s e{º$ 
H$m o ~‹T>m gH|$& S>m °. Q>r. 
OmZH$sam_ Zo Bg g§Jmoð>r _| 
g^r {hVYmaH$m| H$mo EH$ _§M na bmZo Ho$ {bE H$s JB© nhb Ho$ 
{bE ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam {H$E JE à`mgm| H$s gamhZm H$s& Bg g§Jmoð>r _| 
^maV, OmnmZ, X{jU H$mo[a`m VWm Bòm`b go bJ^J 200 
AZwg§YmZH${_©`m|, {ejm{dXm|, CÚmoJn{V`m| Am¡a AÝ` {hVYmaH$m| 
Zo ^mJ {b`m& g§Jmoð>r _| Hw$b Zm¡ gÌ Am`mo{OV {H$E JE {OZ_| 
{d{^Þ à{V^m{J`m| Ûmam {^Þ {^Þ _wÔm| Ed§ Adgam| H$mo àñVwV 
{H$`m VWm CZ na MMm© H$s JB©& 
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National Science Day celebrated 

ICAR-DOGR celebrated National Science Day on 

28February, 2019 by involving 87 students and 

�ive teachers of Government Residentials School 

for Scheduled Caste and Neo-Buddhist Girls, 

Chandoli at ICAR-DOGR, Rajgurunagar. The 

students got exposure of �ield and laboratory 

experiments being conducted in the Institute. On 

the occasion,quiz and debate competitions were 

also conducted for high school students. All the 

students were provided school bags and writing 

kit for education purpose. Students actively 

participated in the competitions and �irst three 

winners were felicitated with the prizes and 

certi�icates. Dr. Major Singh, Director, ICAR-DOGR 

addressed the students and elaborated the 

importance of science day. The programme was 

coordinated by Dr. S. J .  Gawande and Dr. 

PranjaliGedam. It was compered by Dr. R. B. Kale 

and vote of thanks was given by Dr. S. S. Gadge.

amï´>r` {dkmZ {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| {XZm§H$ 28 \$adar, 2019 H$mo amï´>r` {dkmZ 
{Xdg _Zm`m J`m {Og_| AZwgy{MV Om{V Am¡a Zd ~¡ÜX N>mÌmAm| 
Ho$ {bE gaH$mar Amdmgr` {dÚmb`, Mm§S>mobr H$s 87 N>mÌmAm| 
Am¡a nm§M {ejH$m| H$mo em{_b {H$`m J`m & 

N>mÌmAm| H$mo g§ñWmZ _| {H$E Om aho IoV Ed§ à`moJembm narjUm| 
H$mo {XIm`m J`m& Bg Adga na hmB© ñHy$b H$s N>mÌmAm| Ho$ {bE 
àý _§M VWm dmX-{ddmX à{V`mo{JVm ^r Am`mo{OV H$s JB©& 
g^r N>mÌmAm| H$mo ñHy$b ~¡J Am¡a {ejm à`moOZ Ho$ {bE boIZ 
{H$Q> àXmZ H$s JB©& N>mÌmAm| Zo Am`mo{OV H$s JBª à{V`mo{JVmAm| 
_| ~‹T>-M‹T>H$a ̂ mJ {b`m Am¡a àW_ VrZ {dOoVmAm| H$mo nwañH$ma 
Ed§ à_mU-nÌ àXmZ {H$E JE& S>m°. _oOa qgh, {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Zo N>mÌmAm| H$mo gå~mo{YV H$aVo hþE {dkmZ {Xdg Ho$ 
_hËd Ho$ ~mao _| ~Vm`m& H$m`©H«$_ H$m g_Ýd` S>m°. Eg.Oo. Jmd§So> 
Am¡a S>m°. àm§Obr JoS>m_ Zo {H$`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 2019 
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International Women's Day celebrated 

ICAR-Directorate of Onion and Garlic Research, 

Rajgurunagar, Pune celebrated “International 

Women's Day” on 8 March, 2019. Dr. Geeta 

Kulkarni, Chief Medical Superintendent, Govt. 

Hospital, Chandoli, District Pune, was Chief Guest 

for the programme. She encouraged women and 

elaborated the importance of health, hygiene 

related awareness in routine life of women. She 

promised to organize vaccination and medical test 

campaign for ICAR-DOGR women staff through 

their hospital in near future. Dr. S. J. Gawande, In-

charge Director wished all the women staff on this 

day and appreciated their valuable contribution 

towards Institute's growth. On this occasion, 

rangoli, musical chair and throw ball competitions 

were organized in which 160 women participated. 

The �irst three winners were felicitated with the 

prizes and certi�icates. Mrs. Ashwini P. Benke, 

Member Secretary Women Cell, briefed about the 

history of Women's Day celebration, need and 

importance of Women's Day, and also expressed 

vote of thanks.

A§Vam©ï´>r` _{hbm {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 8 _mM©, 2019 H$mo A§Vam©ï´>r` 
_{hbm {Xdg _Zm`m J`m& Bg g_mamoh _| S>m°. JrVm Hw$bH$Uu, 
_w»` _oS>rH$b AYrjH$, gaH$mar AñnVmb, Mm§S>mobr, nwUo 
_w»` A{V{W Wt& S>m°. Hw$bH$Uu Zo _{hbmAm| Ho$ X¡{ZH$ OrdZ _| 
ñdmñÏ` VWm ñdÀN>Vm go Ow‹S>r OmJê$H$Vm Ho$ _hËd Ho$ ~mao _| 
{dñVma go ~Vm`m& CÝhm|Zo {ZH$Q> ̂ {dî` _| AnZo hñnVmb H$s 
Amoa go ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ho$ _{hbm ñQ>m\$ Ho$ {bE Q>rH$mH$aU Am¡a {M{H$Ëgm 
Om§M A{^`mZ MbmZo H$m {dœmg {Xbm`m& Bg Adga na, S>m°. 
Eg.Oo. Jmd§So>, à^mar {ZXoeH$ Zo g^r _{hbm ñQ>m\$ H$m ñdmJV 
H$aVo hþE g§ñWmZ H$s àJ{V _| CZHo$ _yë`dmZ `moJXmZ H$s 
gamhZm H$s& Bg Adga na, a§Jmobr, g§JrV Hw$gu VWm W«mo ~m°b 
à{V`mo{JVmE§ ̂ r Am`mo{OV H$s JBª {OZ_| Hw$b 160 _{hbmAm| 
Zo ̂ mJ {b`m& àW_ VrZ {dOoVmAm| H$mo nwañH$ma Ed§ à_mU-nÌ 
àXmZ {H$E JE& lr_Vr A{œZr nr. ~oZHo$, gXñ` g{Md, 
_{hbm gob Zo _{hbm {Xdg g_mamoh Ho$ B{Vhmg H$s, _{hbm 
{Xdg H$s Oê$aV Am¡a _hËd Ho$ ~mao _| g§{já OmZH$mar Xr Am¡a 
gmW hr YÝ`dmX kmnZ àñVwV {H$`m&  

AmñH$s Ho$ A§VJ©V H$m¡eb {dH$mg à{ejU 

{XZm§H$ 28 \$adar go 25 _mM©, 2019 Ho$ Xm¡amZ {ZXoemb` 
Ûmam nƒrg {Xdgr` à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m 
{Ogo EJ«rH$ëMab pñH$b H$mCpÝgb Am°\$ B§{S>`m (AmñH$s), 
Jwê$J«m_ Ûmam àm`mo{OV {H$`m J`m& Bg_| amoOJmamoÝ_wI H$m¡eb 
JwUdÎmm ~rO CËnmXH$ Ho$ {bE Hw$b 20 à{ejwAm| H$mo à{ejU 
àXmZ {H$`m J`m& à{ejU H$m`©H«$_ H$m g_Ýd` S>m°. {dœZmW 
Ama. `bm_„o, d¡km{ZH$ (~rO {dkmZ Ed§ àm¡Úmo{JH$s), S>m°. 
amOrd H$mbo, d¡km{ZH$ (H¥${f àgma) VWm S>m°. Eg.Eg. JmS>Jo, 

Skill development training under ASCI 

Directorate  conducted 25 days  training 

programme during 28 February to 25 March 2019. 

It was sponsored by Agriculture Skill Council of 

India, Gurugram. Twenty trainees were trained for 

job-oriented skill-Quality Seed Grower. The 

training was coordinated by Dr. Vishwanath R. 

Yalamalle, Scientist (Seed Science & Technology), 

Dr. Rajiv Kale, Scientist (Agricultural Extension) 

and Dr. S. S. Gadge (Agricultural Extension). The 
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training consists of 200 hrs. of theory and practical 

session on various aspects of onion bulb 

production, seed production, plant protection, 

marketing, seed testing, etc. Apart from faculty of 

the Directorate, external resource personnel from 

private seed company, government agencies and 

progressive farmers were invited to deliver the 

lectures. Dr. Shriram Palve, Senior plant breeder, 

Jindal Crop Science Pvt. Ltd., Jalna; Shri. Dhananjay 

Kondhalkar, District Seed Certi�ication Of�icer, 

Pune; Shri. Purushottam Phate, Production 

Manager, Maharashtra State Seed Corporation 

Ltd. ,  Pune and progressive farmer Shri . 

Namdevrao Adhau delivered lectures and shared 

their experiences about onion seed production. 

Several practical sessions which include soil 

testing, seed quality evaluation, emasculation and 

pollination, etc. were conducted. Exposure visit, 

�ield day and method demonstrations were 
thconducted at farmers' �ields. On 15  March 2019, 

visit to the �ield of progressive farmer and seed 

entrepreneur Shri. Jaykant was arranged. On the 

same day, exposure visit to KVK, Narayangaon was 

conducted. Two method demonstrations and two 

�ield days were conducted at farmers' �ields. In 

addition to the selected trainees, local villagers 
th

were also invited for the events. On 19  March 

2019, two �ield days and farmers' seminar were 

conducted at Shingadewadi and Hiware village of 
r d

Khed taluka. On 23 March 2019, method 

demonstrations on on-farm seed germination 

testing for quality seed production were 

conducted in villages viz.,Kurwandi and Donde. On 
th25  March 2019, �inal assessment was done by 

ASCI invigilators. All the participants passed in the 

test and certi�icates were issued.

d[að> d¡km{ZH$ (H¥${f àgma), ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa Zo {H$`m& à{ejU _| ß`mO 
H$m H§$Xr` CËnmXZ, ~rO CËnmXZ, nm¡Ym gwajm, {dnUZ, ~rO 
narjU Am{X O¡go {d{^Þ nhbwAm| na 200 K§Q>o Ho$ Ï`moar Ed§ 
à¡ŠQ>rH$b gÌ MbmE JE& Bg_| {ZXoemb` Ho$ g§H$m` gXñ`m| Ho$ 
Abmdm, {ZOr ~rO H$ånZr, gaH$mar EOopÝg`m| go ~mø 
g§gmYZ H$m{_©H$m| Am¡a àJ{Verb {H$gmZm| H$mo ì`m»`mZ XoZo Ho$ 
{bE Am_§{ÌV {H$`m J`m& S>m°. lram_ nmbdo, d[að> nmXn 
àOZH$, qOXb H«$m°n gmBÝg àm. {b., OmbZm; lr YZ§O` 
H$mo§T>mbH$a, {Obm ~rO à_mUZ A{YH$mar, nwUo; lr nwê$fmoÎm_ 
\$mQ>o, CËnmXZ à~§YH$, _hmamï´> amÁ` ~rO {ZJ_ {b; nwUo Am¡a 
àJ{Verb {H$gmZ lr Zm_Xodamd AYm`w Zo ì`m»`mZ àñVwV 
{H$E Am¡a ~rO ß`mO Ho$ ~mao _| AnZo AZw^d gmPm {H$E& Bg 
H$m`©H«$_ _| AZoH$ à¡ŠQ>rH$b gÌ Am`mo{OV {H$E JE {OZ_| 
{_Å>r H$s Om§M, ~rO JwUdÎmm H$m _yë`m§H$Z, Znw§grH$aU VWm 
namJU Am{X H$mo em{_b {H$`m J`m& {H$gmZm| Ho$ IoVm| _| Adga 
Xm¡am|, IoV {Xdg VWm VH$ZrH$m| Ho$ àXe©Zm| H$s ì`dñWm H$s 
JB©& {XZm§H$ 15 _mM©, 2019 H$mo àJ{Verb {H$gmZ Ed§ ~rO 
CÚ_r lr O`H$m§V Ho$ IoV _| Xm¡am {H$`m J`m& Bgr {XZ, H¥${f 
{dkmZ Ho$ÝÐ, Zmam`UJm§d _| Adga Xm¡am {H$`m J`m& {H$gmZm| 
Ho$ IoVm| _| Xmo {d{Y`m| Ho$ àXe©Z Am¡a Xmo IoV {Xdg H$m 
Am`moOZ {H$`m J`m& M`{ZV à{ejwAm| Ho$ Abmdm, ñWmZr` 
J«m_rUm| H$mo ̂ r Bg Am`moOZ _| Am_§{ÌV {H$`m J`m& {XZm§H$ 19 
_mM©, 2019 H$mo IoS> VmbwH$m Ho$ qeJmSo>dmS>r Am¡a {hdao Jm§d _| 
Xmo IoV {Xdg Am¡a {H$gmZ go{_Zma Am`mo{OV {H$E JE& {XZm§H$ 
23 _mM©, 2019 H$mo Jm§dm| `Wm Hw$ad§S>r VWm Xmo§Xo> _| JwUdÎmm 
~rO CËnmXZ Ho$ {bE Am°Z \$m_© ~rO A§Hw$aU narjU {H$E JE& 
{XZm§H$ 25 _mM©, 2019 H$mo EJ«rH$ëMab pñH$b H$mCpÝgb 
Am°\$ B§{S>`m Ho$ {ZarjH$m| Zo A§{V_ _yë`m§H$Z {H$`m& g^r 
à{V^mJr Bg Om§M _| CÎmrU© hþE Am¡a CÝh| à_mU nÌ Omar {H$E 
JE& 
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ICAR-DOGR organized health camp for 

women staff

ICAR-DOGR in collaboration with Rural Hospital 

Chandoli, Dist. Pune organized health camp for 

women working in the organization on 26 March 

2019. The programme was chaired by Dr. Major 

Singh, Director, ICAR-DOGR, Rajgurunagar. In his 

address, Dr. Singh emphasized on the importance 

of health in our day-to-day life activity and role of 

women in building an Institution as well as the 

Nation. Mrs. Ashwini Benke, Scientist (Genetics 

and Plant Breeding) & Member Secretary, Women 

Cell and Mrs. Vijaya Bhumkar, AFAO, coordinated 

the camp with the staff of Government Rural 

Hospital, Chandoli. Dr. Geeta Kulkarni, Medical 

Superintendent of hospital deputed a team of 

doctors, lab technician, and attendants to execute 

the check-ups at ICAR-DOGR. In total, 68 women 

were checked under this free check-up camp. 

Dr. Neha, Dentist stressed upon teeth care to avoid 

infectious diseases as well as awareness of tongue 

cancer. Laboratory head technician explained the 

importance of different blood tests and other 

checkups especially breast cancer, ovary cancer 

etc. to create awareness among women. The 

women were checked for their hemoglobin count, 

HIV test and mouth cancer including dental 

problems. The vote of thanks was expressed by 

Mrs. Ashwini Benke.

_{hbm ñQ>m\$ Ho$ {bE ñdmñÏ` {e{da H$m Am¶moOZ

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Zo J«m_rU AñnVmb, Mm§S>mobr, {Obm nwUo Ho$ gmW 
gh`moJ H$aHo$ {XZm§H$ 26 _mM©, 2019 H$mo {ZXoemb` H$s 
_{hbm ñQ>m\$ Ho$ {bE ñdmñÏ` {e{da bJm`m & H$m`©H«$_ H$s 
AÜ`jVm S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa Zo H$s& AnZo 
AÜ`jr` gå~moYZ _| S>m°. qgh Zo OrdZ H$s X¡{ZH$ J{V{d{Y`m| _| 
ñdmñÏ` Ho$ _hËd Am¡a {H$gr ̂ r g§ñWmZ Am¡a gmW amï´> {Z_m©U 
_| _{hbmAm| H$s ^y{_H$m na àH$me S>mbm& lr_Vr A{œZr nr. 
~oZHo$, d¡km{ZH$ (AmZwd§{eH$s Ed§ nmXn àOZZ) Ed§ gXñ` 
g{Md, _{hbm gob VWm lr_Vr {dO`m ̂ y_H$a, ghm`H$ {dÎm d 
boIm A{YH$mar Zo gaH$mar J«m_rU AñnVmb, Mm§S>mobr Ho$ ñQ>m\$ 
Ho$ gmW {_bH$a {e{da H$m g_Ýd` {H$`m& S>m°. JrVm Hw$bH$Uu, 
{M{H$Ëgm AYrjH$ Ûmam ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| {M{H$Ëgm Om§M H$aZo Ho$ 
{bE AñnVmb go S>m°ŠQ>am|, à`moJembm VH$Zr{e`Z VWm 
n[aMmaH$m| H$s EH$ Q>r_ H$mo ^oOm J`m& Bg {Z:ewëH$ {M{H$Ëgm 
Om§M {e{da _| Hw$b 68 _{hbmAm| H$s ñdmñÏ` Om§M H$s JB©& 
S>m°. Zohm, X§V {deofk Zo g§H«$m_H$ amoJm| H$s amoH$Wm_ H$aZo hoVw 
Xm§Vm| H$s XoI^mb H$aZo Am¡a gmW hr Or^ Ho$ H¢$ga amoJ Ho$ ~mao 
_| OmJê$H$Vm na ~b {X`m& à_wI à`moJembm VH$Zr{e`Z Zo 
_{hbmAm| _| OmJê$H$Vm CËnÞ H$aZo Ho$ {bE {d{^Þ àH$ma H$s 
aº$ Om§M Am¡a AÝ` MoH$An {deofH$a ñVZ H¢$ga, Amodar H¢$ga 
Am{X Ho$ ~mao _| {dñVma go OmZH$mar Xr& Xm§Vm| H$s g_ñ`m g{hV 
hr_mo½bmo{~Z, EMAmB©dr Am¡a _w§h Ho$ H¢$ga Ho$ {bE _{hbmAm| H$s 
ñdmñÏ` Om§M H$s JB©& lr_Vr A{œZr nr. ~oZHo$ Zo YÝ`dmX 
kmnZ àñVwV {H$`m& 
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ICAR-DOGR Signs MoU with WTOR for 

Technology Dissemination

A memorandum of understanding (MoU) was 

signed between the ICAR-Directorate of Onion 

and Garlic Research, Rajgurunagar and the 

Watershed Organization Trust (WTOR), Pune at 

ICAR-DOGR on 26April 2019. The MoU was signed 

by Dr. Major Singh, Director, ICAR-DOGR and 

Managing trustee, WTOR, Pune. ICAR-DOGR was 

also represented by Dr. S. J. Gawande, Dr. A. 

Thangasamy, Dr. V. Karuppaiha and Mrs. Ashwini 

Benke, Member secretary, ITMU. WTOR, Pune was 

represented by Dr. Wani and Dr. Madhav Gholkar. 

The dignitaries of both the parties stressed upon 

dissemination of ICAR-DOGR technologies which 

includes varieties, improved package of practices, 

drip irrigation, integrated pest and disease 

management etc. for farmers' bene�it. They also 

emphasized on understanding between two 

organization about sharing the experience and 

knowledge to develop weather-based advisories. 

The Director, ICAR-DOGR has nominated Mrs. 

Ashwini Benke, Scientist (Genetics) as Nodal 

of�icer for coordinating the activities to be carried 

out under this umbrella.

àm¡Úmo{JH$s àgma Ho$ {bE ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ed§ S>ãë`yQ>rAmoAma Ho$ _Ü` g_Pm¡Vm 
kmnZ 

{XZm§H$ 26 Aà¡b, 2019 H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| dmQ>aeoS> AmJ}ZmBOoeZ 
Q´>ñQ>, nwUo Am¡a {ZXoemb` Ho$ ~rM EH$ g_Pm¡Vm kmnZ na 
hñVmja {H$E JE& Bg g_Pm¡Vm kmnZ na {ZXoemb` H$s Amoa go 
S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa VWm à~§YH$s` Q´>ñQ>r, 
S>ãë`yQ>rAmoAma, nwUo Zo hñVmja {H$E& {ZXoemb` H$s Amoa go 
S>m°. Eg.Oo. Jmd§So>, S>m°. E. W§Jmgm_r, S>m°. dr. H$ê$næ`m VWm 
lr_Vr A{œZr nr. ~oZHo$, gXñ` g{Md, AmB©Q>rE_`y Zo ^r 
à{V{Z{YËd {H$`m& S>ãë`yQ>rAmoAma, nwUo H$s Amoa go S>m°. dmUr 
Am¡a S>m°. _mYd KmobH$a CnpñWV aho& XmoZm| njm| Ho$ {d{eï>OZm| Zo 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s 
àm¡Úmo{J{H$`m| H$m àgma H$aZo na ~b {X`m {Og_| {H$ {H$gmZm| Ho$ 
bm^ Ho$ {bE {H$ñ_|, CÞV ar{V n¡Ho$O, {S´>n qgMmB©, EH$sH¥$V 
ZmerOrd Ed§ amoJ à~§YZ Am{X em{_b h¡& gmW hr CÝhm|Zo _m¡g_ 
AmYm[aV nam_e© V¡`ma H$aZo Ho$ {bE XmoZm| g§JR>Zm| Ho$ ~rM 
AZw^d Ed§ OmZH$mar H$mo gmPm H$aZo Ho$ g_P {dH${gV H$aZo na 
^r ~b {X`m& {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Zo Bg Aå~«obm Ho$ VhV H$s OmZo dmbr 
J{V{d{Y`m| H$m g_Ýd` H$aZo Ho$ {bE lr_Vr A{œZr ~oZHo$, 
d¡km{ZH$ (AmZwd§{eH$s) H$mo ZmoS>b A{YH$mar _ZmoZrV {H$`m& 

st
ICAR-DOGR conducted 21  RAC meeting 

The twenty-�irst Research Advisory Committee 

meeting of ICAR-DOGR was held during 3-4 May, 

2019 at ICAR-DOGR, Rajgurunagar under the 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
21dt AZwg§YmZ gbmhH$ma g{_{V H$s ~¡R>H$ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| {XZm§H$ 3 - 4 _B©, 2019 H$mo {ZXoemb` H$s 
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21dt AZwg§YmZ gbmhH$ma g{_{V H$m Am`moOZ {H$`m J`m 
{OgH$s AÜ`jVm S>m°. dr.E. nmW©gmaWr, nyd© {ZXoeH$, ̂ mH¥$AZwn 
- ̂ maVr` _gmbo AZwg§YmZ g§ñWmZ, H$mbrH$Q> Zo H$s& ~¡R>H$ _| 
em{_b AÝ` {d{eï> gXñ`JU Wo : S>m°. Q>r. OmZH$sam_, ghm`H$ 
_hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {X„r; S>m°. 
dr.Ho$. ~aZdmb, àmo\o$ga (nmXn amoJ{dkmZ) Ed§ à^mar, 
{dfmUw{dkmZ BH$mB©, ^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ 
g§ñWmZ, nygm, ZB© {X„r; S>m°. Oo.gr. amUm, amï´>r` g_Ýd`H$, 
`yEZ n`m©daU OrB©E\$ n[a`moOZm, ~m`mod{g©Q>r B§Q>aZoeZb - 
B§{S>`m H$m`m©b`, ZB© {X„r; S>m°. S>r.dr. gwYmH$a amd, àYmZ 
d¡km{ZH$ (~mJdmZr), \$gbmoÎma àm¡Úmo{JH$s {d^mJ, ^mH¥$AZwn 
- ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jbwê$; S>m°. n„r 
MÝÐeoIa amd, nyd© S>rZ, nrOr AÜ``Z, àmo. O`e§H$a Vob§JmZm 
amÁ` H¥${f {dœ{dÚmb`, h¡Xam~mX; S>m°. _oOa qgh, {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Am¡a S>m°. A_a OrV Jwám, gXñ` g{Md Ed§ 
àYmZ g{Md (~mJdmZr), ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa VWm {ZXoemb` Ho$ g^r 
d¡km{ZH$JU& S>m°. _oOa qgh, {ZXoeH$ _hmoX` Zo AZwg§YmZ 
gbmhH$ma g{_{V Ho$ AÜ`j _hmoX` Ed§ gXñ`m| H$m ñdmJV 
H$aVo hþE [anmoQ>m©YrZ Ad{Y Ho$ Xm¡amZ {ZXoemb` Ûmam H$s JBª 
C„oIZr` CnbpãY`m| na àH$me S>mbm& AÜ`j Ed§ gXñ`m| Zo 
{ZXoemb` Ho$ \$m_© H$mo AÀN>r Vah go ~Zm`o aIZo Am¡a 
{g\$m[aem| na H$s JB© H$ma©dmB© Ho$ {bE d¡km{ZH$m| Ûmam {H$E JE 
à`mgm| H$s gamhZm H$s& S>m°. A_a OrV Jwám, gXñ` g{Md Zo 
20dt AZwg§YmZ gbmhH$ma g{_{V H$s {g\$m[aem| na H$s JB© 
H$ma©dmB© [anmoQ>© na àñVw{VH$aU {X`m& BgHo$ CnamÝV AZwg§YmZ 
n[a`moOZmAm| H$s àJ{V na g§~§{YV d¡km{ZH$m| Ûmam àñVw{VH$aU 
{X`m J`m& AZwg§YmZ gbmhH$ma g{_{V Ho$ AÜ`j _hmoX` Ed§ 
gXñ`m| Zo àJ{V H$s JhZ g_rjm H$s Am¡a n[aUm_m| na {dñVma go 
MMm© H$s& AZwg§YmZ gbmhH$ma g{_{V Ho$ gXñ`m| Zo IoV Ed§ 
à`moJembmAm| H$m Xm¡am {H$`m Am¡a dhm§ narjUm| H$mo XoIm& 
AZwg§YmZ gbmhH$ma g{_{V ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa Ho$ H$m`m] go g§Vwï> Wr& 

chairmanship of Dr. V.A. Parthasarathy, Ex-Director, 

ICAR-IISR, Calicut. The other members, namely, Dr. 

T. Janakiram, ADG (Horticulture Science), ICAR, 

New Delhi; Dr. V.K. Baranwal, Professor (Plant 

Pathology) and In-charge, Virology Unit, ICAR-

IARI, New Delhi; Dr. J.C. Rana, National Coordinator, 

UN Environment GEF Project, Biodiversity 

International-India Of�ice, New Delhi; Dr. D.V. 

Sudhakar Rao, Pr. Scientist (Horticulture), 

Department of Post-Harvest Technology, ICAR-

IIHR, Bengaluru; Dr.Palli Chandrasekhar Rao, Ex-

Dean, PG Studies, Prof. JTSAU, Hyderabad; Dr. Major 

Singh, Director, ICAR-DOGR, Rajgurunagar, Pune 

and Dr. Amar Jeet Gupta, Member Secretary and Pr. 

Scientist (Horticulture), ICAR-DOGR and all the 

scientists of ICAR-DOGR attended the meeting. Dr. 

Major Singh, Director welcomed the Chairman and 

members of RAC and highlighted the achievements 

made during the reporting period. The Chairman 

and members appreciated the scientists for the 

well-kept �ield and the action taken on the 

recommendations. Dr. Amar Jeet Gupta, Member 

Secretary presented the Action Taken Report on 
ththe 20  RAC recommendations. It was followed by 

the presentations by the scientists on progress of 

research projects.The Chairman and members of 

the RAC critically reviewed the progress and 

discussed the results in detail.  

The members of RAC also visited �ield and 

laboratory experiments. They were satis�ied with 

the work of the ICAR-DOGR, Rajgurunagar, Pune 
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ICAR-DOGR Signs MoU with Dinkar Seeds 

for onion variety Bhima Super

A memorandum of understanding (MoU) was 

signed between ICAR - Directorate of Onion and 

Garlic Research, Rajgurunagar and Dinkar Seeds 

Pvt. Ltd., Sabarkatha, Gujarat on 28 May 2019. The 

MoU was signed by Dr. Vijay Mahajan, In-charge 

Director, ICAR-DOGR and K. C. Patel Chairman, 

Dinkar Seeds Pvt. Ltd., Sabarkatha, Gujarat. ICAR-

DOGR was also represented by Dr. A. J. Gupta, 

Principal Scientist (Horticulture), Dr. S. J. 

Gawande, Principal Scientist (Plant Pathology), 

Dr.S. S. Gadge, Senior Scientist (Agricultural 

Extension) and Mrs. Ashwini Benke, Scientist 

(Genetics) & Member secretary, ITMU. Dinkar 

Seeds Pvt .  Ltd. ,  Sabarkatha Gujarat  was 

represented by Kundan Patel and Vijay D. Zote. 

Dr Majahan expressed views on potential of onion 

variety Bhima Super. Vote of thanks was expressed 

by Mrs. Ashwini Benke.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ed§ 
{XZH$a grS²g Ho$ ~rM ß`mO H$s {H$ñ_ ^r_m gwna Ho$ {bE 
g_Pm¡Vm kmnZ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa VWm {XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV 
Ho$ ~rM {XZm§H$ 28 _B©, 2019 H$mo EH$ g_Pm¡Vm kmnZ na 
hñVmja {H$E JE& Bg g_Pm¡Vm kmnZ na S>m°. {dO` _hmOZ, 
à^mar {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Am¡a S>m°. Ho$.gr. nQ>ob, AÜ`j, 
{XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV Ûmam {H$`m hñVmja 
{H$E JE& Bg H$m`©H«$_ _| S>m°. E.Oo. Jwám, àYmZ d¡km{ZH$ 
(~mJdmZr), S>m°. Eg.Oo. Jmd§So>, àYmZ d¡km{ZH$ (nmXn 
amoJ{dkmZ), S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) 
Ed§ lr_Vr A{œZr ~oZHo$, d¡km{ZH$ (AmZwd§{eH$s) Ed§ gXñ` 
g{Md, AmB©Q>rE_`y Zo ^r ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa H$m à{V{Z{YËd {H$`m& 
{XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV H$m à{V{Z{YËd 
Hw$ÝXZ nQ>ob Ed§ {dO` S>r. PmoQ>o Zo {H$`m& S>m°. _hmOZ Zo ß`mO 
H$s {H$ñ_ ^r_m gwna H$s j_Vm na AnZo {dMma àH$Q> {H$E& 
lr_Vr A{œZr ~oZHo$ Zo YÝ`dmX kmnZ àñVwV {H$`m& 

^mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r _| 
ß`mO Ed§ bhgwZ H$s dm{f©H$ H$m`©embm H$m Am`moOZ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {XZm§H$ 31 _B© go 2 OyZ, 2019 Ho$ 
Xm¡amZ ̂ mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, nygm, ZB© 
{X„r _| ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm H$s Xgdt dm{f©H$ g_yh ~¡R>H$ H$m Am`moOZ {H$`m 
J`m& Bg g_yh ~¡R>H$ _| Xoe Ho$ {d{^Þ ̂ mJm| go {H$gmZm|, N>mÌm| 
Am¡a AÝ` g§H$m` gXñ`m| Zo ^mJ {b`m& CÓmQ>Z gÌ H$s 
AÜ`jVm S>m°. E.Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr {dkmZ), 
^mH¥$AZwn, ZB© {X„r Zo H$s& S>m°. H$s{V© qgh, nyd© Hw$bn{V Ed§ nyd© 
AÜ`j, H¥${f d¡km{ZH$ M`Z _ÊS>b, ZB© {X„r; S>m°. Ho$.B©. 
bdmÊSo>, nyd© Hw$bn{V, S>m°. ~rEgHo$Ho$dr, Xmnmobr Ed§ nyd© 
{ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo VWm S>m °. nr.Ho$. Jwám, {ZXoeH$, 
EZEMAmaS>rE\$, ZB© {X„r Zo {d{eï> A{V{W Ho$ ê$n _| H$m`©H«$_ 
H$s emo^m ~‹T>mB©& S>m°. apí_ AJ«dmb, S>rZ Ed§ g§`wº$ {ZXoeH$ 
({ejm), ^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© 
{X„r Zo H$m`©embm _| g^r à{V{Z{Y`m| H$m A{^Z§XZ {H$`m& S>m°. 
E.Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr {dkmZ), ̂ mH¥$AZwn, ZB© 
{X„r Zo AnZo CÓmQ>Z gå~moYZ _| ß`mO H$s IoVr _| 
`m§{ÌH$sH$aU Ho$ _hËd na ~b {X`m Š`m|{H$ Hw$b CËnmXZ bmJV 

Annual Workshop of Onion & Garlic 

organized at ICAR-IARI, New Delhi

ICAR-Directorate of Onion Garlic Research 

(DOGR), Rajgurunagar, Pune organized the X- 

Annual Group meeting of All India Network 

Research Project on Onion and Garlic at ICAR-

Indian Agricultural Research Institute (IARI), 

New Delhi during 31st May-2nd June, 2019. The 

group meeting was attended by farmers, students 

and other faculty members from various parts of 

the country. The inaugural session was chaired by 

Dr. A.K. Singh, DDG (HS), ICAR, New Delhi. Dr. Kirti 

Singh, Former Vice Chancellor and Former 

Chairman, ASRB. Dr. K.E. Lawande, Former Vice 

Chancellor, Dr. BSKKV, Dapoli and Ex-Director, 

ICAR-DOGR, Pune and Dr. P.K. Gupta, Director, 

NHRDF, New Delhi were the guests of honour. Dr. 

Rashmi Aggarwal,  Dean & Joint Director 

(Education), ICAR-IARI, New Delhi welcomed all 

the guests for workshop. Dr. A.K. Singh, DDG (HS), 

ICAR, New Delhi, in his inaugural address, 

emphasized on the importance of mechanization 
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in onion cultivation as almost 50% of the total 

cost of production is incurred on labour charges. 

He further urged the participants to use modern 

information tools for timely application of 

advance technologies in production and export of 

onion and garlic. Besides, he also highlighted the 

scope of expansion of onion cultivation to the 

non-traditional areas. 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. Different ICAR-DOGR 

publications were released on this occasion. 

NHRDF award was conferred to Dr. R. Veere 

Gowda, Pr. Scientist, ICAR-IIHR, Bengaluru. The 

veterans were felicitated for their signi�icant 

contributions in the �ield of onion and garlic 

research. Dr. T. Janakiram, ADG (HS), ICAR, New 

Delhi, appreciated the achievements of ICAR-

DOGR and informed about the spread of varieties 

and technologies developed by ICAR-DOGR. Dr. B. 

S. Tomar, Head, Department of Horticulture, 

ICAR-IARI, New Delhi, was the organizing 

Secretary for the group meeting. Technical 

session (General and Inter-active session) was 

chaired by Dr. T. Janakiram, ADG (HS). Dr. Vijay 

Mahajan, Nodal Of�icer presented action taken 

report. The chairman appreciated the efforts 

taken by AINRPOG team to ful� i l  al l  the 

recommendations given in the previous meeting. 

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 .  T h e 

recommendations were �inalized in plenary 

session chaired by Dr.  A .  K .  S ingh,  DDG 

(Horticulture Science), New Delhi. A varietal 

release committee under the chairmanship of Dr. 

T. Janakiram, recommended rabi garlic variety 

Sel. G-404 for Zone II & IV from NHRDF, New Delhi 

and rabi onion variety Sel. JWO-11-5-7 for Zone II 

& IV from JAU, Junagadh for release. The meeting 

was ended with the vote of thanks by Dr. B.S. 

Tomar, Head, Dept. of Horticulture, ICAR-IARI, 

H$m bJ^J 50 à{VeV _OXÿar na ì`` hmoVm h¡& S>m°. qgh Zo  
à{V^m{J`m| go ß`mO Ed§ bhgwZ Ho$ CËnmXZ Am¡a {Z`m©V _| CÞV 
àm¡Úmo{J{H$`m| H$m g_` go à`moJ H$aZo Ho$ {bE AmYw{ZH$ gyMZm 
Qy>ëg H$m Cn`moJ H$aZo H$m AZwamoY {H$`m& BgHo$ gmW hr, 
CÝhm|Zo J¡a nmaån[aH$ joÌm| _| ß`mO H$s IoVr Ho$ {dñVma H$s 
g§^mdZm na ^r àH$me S>mbm& S>m°. _oOa qgh, {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Zo n[a`moOZm [anmoQ>© na àñVw{VH$aU {X`m {Og_| 
X¡{ZH$ OrdZ _| ß`mO Ed§ bhgwZ Ho$ _hËd Ho$ gmW ApIb 
^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Am¡a 
BgH$s CnbpãY`m| Ho$ ~mao _| {dñVma go OmZH$mar Xr JB©& Bg 
Adga na ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
Ho$ {d{^Þ àH$meZm| H$mo Omar {H$`m J`m& EZEMAmaS>rE\$ 
nwañH$ma S>m°. Ama. drao Jm¡S>m, àYmZ d¡km{ZH$, ^mH¥$AZwn - 
^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~o§Jbwê$ H$mo àXmZ {H$`m 
J`m& ß`mO Ed§ bhgwZ AZwg§YmZ Ho$ joÌ _| C„oIZr` ̀ moJXmZ 
H$aZo dmbo AZw^dr OZm| H$mo gå_m{ZV {H$`m J`m& S>m°. Q>r. 
OmZH$sam_, ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), 
^mH¥$AZwn, ZB© {X„r Zo ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa Ûmam hm{gb H$s JBª 
CnbpãY`m| H$s gamhZm H$s Am¡a {ZXoemb` Ûmam {dH${gV 
{H$ñ_m| Am¡a àm¡Úmo{J{H$`m| Ho$ àgma Ho$ ~mao _| OmZH$mar Xr& S>m°. 
~r.Eg. Vmo_a, AÜ`j, ~mJdmZr {d^mJ, ^mH¥$AZwn - ^maVr` 
H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r Zo Bg g_yh ~¡R>H$ Ho$ 
Am`moOZ g{Md H$m CÎmaXm{`Ëd {Z^m`m& VH$ZrH$s gÌ 
(gm_mÝ` Ed§ nmañn[aH$ MMm© gÌ) H$s AÜ`jVm S>m°. Q>r. 
OmZH$sam_, ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), 
^mH¥$AZwn, ZB© {X„r Zo H$s& S>m°. {dO` _hmOZ, ZmoS>b 
A{YH$mar Zo H$s JB© H$ma©dmB© [anmoQ>© H$mo àñVwV {H$`m& AÜ`j 
_hmoX` Zo {nN>br ~¡R>H$ _| H$s JBª {g\$m[aem| Ho$ AZwê$nU _|  
ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
H$s Q>r_ Ûmam {H$E JE à`mgm| H$s gamhZm H$s& {d{^Þ ZoQ>dH©$ 
Ho$ÝÐm| Am¡a ZmoS>b Ho$ÝÐ go àYmZ AÝdofH$m| Ûmam AnZo g§~§{YV 
VH$ZrH$s gÌ _| àJ{V [anmoQ>© na àñVw{VH$aU {X`m& S>m°. E.Ho$. 
qgh, Cn _hm{ZXoeH$ (~mJdmZr {dkmZ), ̂ mH¥$AZwn, ZB© {X„r 
H$s AÜ`jVm _| Am`mo{OV nyU© gÌ _| {g\$m[aem| H$mo A§{V_ ê$n 
{X`m J`m& S>m°. Q>r. OmZH$sam_ H$s AÜ`jVm _| {H$ñ_r` {Z_w©{º$ 
g{_{V Ûmam EZEMAmaS>rE\$, ZB© {X„r go OmoZ 2 Ed§ 4 Ho$ {bE 
a~r bhgwZ H$s {H$ñ_ gob Or-404 VWm OyZmJ‹T> H¥${f 
{dœ{dÚmb`, OyZmJ‹T> go OmoZ 2 Ed§ 4 Ho$ {bE a~r ß`mO H$s 
{H$ñ_ gob OoS>ãë`yAmo - 11 - 5 - 7 H$mo IoVr à`moOZ hoVw 
Omar H$aZo H$s {g\$m[ae H$s JB©& S>m°. ~r.Eg. Vmo_a, AÜ`j, 
~mJdmZr {d^mJ, ̂ mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, 
ZB© {X„r Am¡a S>m°. {dO` _hmOZ, ZmoS>b A{YH$mar, ApIb 
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^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ûmam 
àñVwV YÝ`dmX kmnZ Ho$ gmW hr ~¡R>H$ gånÞ hþB© & 

New Delhi and Dr. Vijay Mahajan, Nodal Of�icer, 

AINRPOG.

International Training for Scientists from  

Bangladesh

ICAR-DOGR, Rajgurunagar organized inter-

national training programme on “Recent Research 

Approaches in Onion and Garlic” for ten scienti�ic 

of�icers from Bangladesh Agriculture Research 

Institute (BARI), Bangladesh during 10-15 June 

2019 at ICAR-DOGR, Rjgurunagar, Pune.  The 

training programme was commenced with the 

inaugural session where Dr. Major Singh, Director, 

ICAR-DOGR welcomed BARI Scientists. During the 

welcome address, he spoke on the overall status of 

onion and garlic research in India as well as 

worldwide. He stressed upon emerging issues 

such as the development of climate-resilient 

varieties of onion, hybrid development in onion, 

development of virus-free garlic varieties and 

improving export-import strategies in onion. The 

whole training programme was planned in such a 

way that BARI, Scientist should get knowledge 

~m§½bmXoe Ho$ d¡km{ZH$m| Ho$ {bE A§Vam©ï´>r` à{ejU 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam {XZm§H$ 10 go 15 OyZ, 2019 Ho$ Xm¡amZ 
~m§½bmXoe H¥${f AZwg§YmZ g§ñWmZ (~rEAmaAmB©), ~m§½bmXoe Ho$ 
Xg d¡km{ZH$ A{YH$m[a`m| Ho$ {bE ''ß`mO Ed§ bhgwZ _| hm{b`m 
AZwg§YmZ `w{º$`m§'' {df` na {ZXoemb` Ho$ _w»`mb`, 
amOJwê$ZJa, nwUo _| A§Vam©ï´>r` à{ejU H$m`©H«$_ H$m Am`moOZ 
{H$`m J`m& à{ejU H$m`©H«$_ H$s ewê$AmV CÓmQ>Z gÌ go hþB© 
{Og_| S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa Zo ñdmJV gå~moYZ H$aVo hþE 
^maV _| Am¡a gmW hr {dœ ñVa na ß`mO Ed§ bhgwZ AZwg§YmZ 
H$s g_J« pñW{V Ho$ ~mao _| OmZH$mar Xr& CÝhm|Zo ß`mO H$s 
Obdm`w AZwHy$b {H$ñ_m| H$m {dH$mg, ß`mO _| g§H$a {H$ñ_m| H$m 
{dH$mg, dm`ag _wº$ bhgwZ {H$ñ_m| H$m {dH$mg VWm ß`mO _| 
{Z`m©V-Am`mV aUZr{V`m| _| gwYma bmZm O¡go C^aVo _wÔm| na 
~b {X`m J`m& gånyU© à{ejU H$m`©H«$_ H$s ê$naoIm Bg àH$ma 
V¡`ma H$s JB© Vm{H$ ~rEAmaAmB© Ho$ d¡km{ZH$m| H$mo nmaån[aH$ Ho$ 
gmW gmW AmU{dH$ VH$ZrH$m| H$m Cn`moJ H$aHo$ ß`mO d bhgwZ 

dm{f©H$ à{VdoXZ 2019 



253

_| gwYma Ho$ ~mao _| OmZH$mar hm{gb hmo gHo$& à{V{XZ {d{^Þ 
{df`m| na Xmo gÌ Am¡a EH$ à¡ŠQ>rH$b/Xm¡ao H$s ì`dñWm H$s JB©& 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ho$ gmobh d¡km{ZH$m| Zo IoV à`moJm| Am¡a 
à`moJembmAm| _| Xm¡ao VWm à¡ŠQ>rH$b Ho$ gmW ì`m»`mZ àñVwV 
{H$E& ~m§½bmXoe H¥${f AZwg§YmZ g§ñWmZ Ho$ d¡km{ZH$m| Zo ß`mO _| 
àOZZ aUZr{V`m| H$m à`moJ H$aZo, ZmerOrd Ed§ amoJ àH$mon H$mo 
H$_ H$aZo, ß`mO Ho$ ^ÊS>maU OrdZ H$mo ~‹T>mZo Am¡a gmW hr 
ß`mO _| {Z`m©V aUZr{V H$s ̀ moOZm V¡`ma H$aZo dmbo nhbwAm| na 
AZwg§YmZ {dMma hm{gb H$aZo Ho$ à{V AnZr g§Vw{ï> ì`º$ H$s& 
Bg à{ejU H$m`©H«$_ Ho$ g\$b Am`moOZ H$s ê$naoIm V¡`ma 
H$aZo _| S>m°. AnUm© {Vdmar, EQ>rnr~rAma, Am¡a§Jm~mX H$m ^r 
`moJXmZ ahm& à{ejU H$m`©H«$_ H$m g_Ýd` lr_Vr A{œZr 
~oZHo$, d¡km{ZH$ (AmZwd§{eH$s) Ed§ à^mar, ~m¡{ÕH$ gånXm 
à~§YZ BH$mB©, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Ûmam {H$`m J`m& 

about improvement in onion and garlic using 

conventional as well as molecular techniques. The 

two sessions of different discipline and one 

practical/visit were arranged every day. Sixteen 

ICAR-DOGR scientists delivered lectures along 

with practical and visits to �ield experiments and 

laboratories.During valedictory sessions, BARI 

scientists expressed satisfaction for gaining 

research ideas on the application of breeding 

strategies in onion, reducing pest and disease 

incidence, enhancing storage life of onion as well 

as how to plan export strategy in onion.Dr Aparna 

Tiwari, ATPBR, Aurangabad was involved in 

planning insuccessful conduction of the training 

programme. The training programme was 

coordinated by Mrs. Ashwini Benke, Scientist 

(Genetics) & In-Charge, Intellectual Technology 

Management Unit, ICAR-DOGR. 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$m 
22dm§ ñWmnZm {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {XZm§H$ 17 OyZ, 2019 H$mo AnZm 22dm§ 
ñWmnZm {Xdg g_mamoh _Zm`m J`m& S>m°. Ho$.nr. {dœZmWm, 
Hw$bn{V, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar, g§ñWmZ Ho$ 
ñWmnZm g_mamoh _| _w»` A{V{W Wo& Bg Adga na S>m°. Ho$.B©. 
bdmÊSo>, nyd© {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa VWm nyd© Hw$bn{V, ~rEgHo$Ho$dr, 
Xnmobr; S>m°. EZ.nr. qgh, {ZXoeH$, ^mH¥$AZwn - amï´>r` 
AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, nwUo Ed§ S>m°. BÝXþ gmd§V, 
{ZXoeH$, ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo Zo 
{d{eï>  A{V{W Ho$ ê$n _| H$m`©H«$_ H$s emo^m ~‹T>mB©& S>m°. _oOa 
qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 

nd 
ICAR-DOGR celebrated 22 Foundation 

Day

ICAR- Directorate of Onion and Garlic Research, 
ndRajgurunagar, Pune celebrated its 22 Foundation 

Day on 17 June, 2019. Dr. K. P. Vishwanatha, Vice-

Chancellor of M. P. K. V. Rahuri was the chief guest 

for the programme. On the occasion, Dr K. E. 

Lawande, Ex-Director, ICAR-DOGR & Ex-Vice 

Chancellor, BSKKV, Dapoli, Dr. N. P. Singh, Director, 

NIASM, Baramati, Pune and Dr. Indu Sawant, 

Director, ICAR-National Research Centre for 

Grapes, Pune were present as the Guest of Honour. 

D r  M a j o r  S i n g h ,  D i re c t o r,  I C A R-  D O G R , 

Rajgurunagar, Pune welcomed the guests and 

briefed ICAR-DOGR achievements. The chief guest 
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and guests of honour appreciated the work being 

done by the Directorate and congratulated the 

staff. The progressive farmers were felicitated for 

their achievements in onion and garlic production. 

The retired employees of the Directorate were also 

felicitated for their services to the Directorate. 

Apart from the present and past DOGR staff, the 

programme was attended by around 70 farmers 

from various parts  of  Maharashtra.  The 

programme was compered by Dr. Rajiv Kale and 

vote of thanks wasexpressed by Dr Vijay Mahajan 

at  the end of  the programme.  After  the 

programme,a training on 'Kharif onion production 

technology' was organizedfor the farmers under 

SCSP Scheme by Dr. S. S. Gadge, Senior Scientist 

(Agricultural Extension). 

{ZXoemb`, amOJwê$ZJa, nwUo Zo A{V{WJUm| H$m ñdmJV H$aVo hþE 
{ZXoemb` H$s CnpãY`m| Ho$ ~mao _| g§{já OmZH$mar Xr& _w»` 
A{V{W Ed§ {d{eï> A{V{W`m| Zo {ZXoemb` Ûmam {H$E Om aho 
H$m`m] H$s gamhZm H$s Am¡a BgHo$ {bE {ZXoemb` Ho$ ñQ>m\$ H$mo 
~YmB© Xr& àJ{Verb {H$gmZm| H$mo ß`mO Ed§ bhgwZ CËnmXZ _| 
CZH$s CnbpãY`m| Ho$ {bE gå_m{ZV {H$`m J`m& Bg Adga na 
{ZXoemb` Ho$ godm{Zd¥V H$_©Mm[a`m| H$mo {ZXoemb` _| CZH$s 
godmAm| Ho$ {bE gå_m{ZV {H$`m J`m& dV©_mZ Am¡a nyd©dVu 
{ZXoemb` ñQ>m\$ Ho$ Abmdm, Bg H$m`©H«$_ _| _hmamï´> Ho$ {d{^Þ 
^mJm| go bJ^J 70 {H$gmZm| Zo ̂ mJ {b`m& H$m`©H«$_ H$m g§MmbZ 
S>m°. amOrd H$mbo Zo {H$`m O~{H$ H$m`©H«$_ Ho$ g_mnZ na S>m°. 
{dO` _hmOZ go YÝ`dmX kmnZ àñVwV {H$`m& H$m`©H«$_ Ho$ 
CnamÝV, S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) Ûmam 
AZwgy{MV Om{V Cn-`moOZm Ho$ VhV {H$gmZm| Ho$ {bE ''Iar\$ 
ß`mO H$s CËnmXZ àm¡Úmo{J{H$`m§'' na EH$ à{ejU H$m`©H«$_ 
Am`mo{OV {H$`m J`m& 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
A§Vam©ï´>r` ̀ moJ {Xdg 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {XZm§H$ 21 OyZ, 2019 H$mo A§Vam©ï´>r` 
`moJ {Xdg _Zm`m J`m& Bg `moJ {Xdg H$m`©H«$_ _| g§ñWmZ Ho$ 
g^r ñQ>m\$ gXñ`m| Zo ̂ mJ {b`m& ̀ moJ AZwXoeH$ lr am_ ~moå~bo 
Ûmam ~Vm`o JE àmoQ>moH$m°b Ho$ AZwgma `moJmä`mg {H$E JE& 
H$m`©H«$_ àma§^ H$aZo go nhbo, lr AemoH$ Hw$_ma, ZmoS>b 
A{YH$mar, `moJ Zo _mZd OrdZ _| `moJ Ho$ _hËd na g§{já 
OmZH$mar Xr& BgHo$ CnamÝV 45 {_ZQ> VH$ `moJmä`mg {H$`m 
J`m {Og_| g^r ñQ>m\$ gXñ`m|, AmaE VWm EgAmaE\$  Zo ̀ moJ 
AZwXoeH$ H$s {ZJamZr _| {d{^Þ ̀ moJ AmgZ Ed§ àmUm`m_ {H$E& 
g^r à{V^m{J`m| Zo OrdZ Ho$ A{^Þ A§J Ho$ ê$n _| `moJ H$mo 
AnZmZo H$s enW br&

ICAR-DOGR celebrated International Yoga 

Day

The International Yoga Day was organized at ICAR 

Directorate of Onion and Garlic Research, 

Rajgurunagar, Pune on 21 June, 2019. All the staff 

members of the institute participated in the event, 

Yoga lesson as per protocol was delivered by Yoga 

Instructor, Shri Ram Bomble. Before start the 

programme, Mr. Ashok Kumar, Nodal Of�icer Yoga 

briefed on importance of Yoga in human life. This 

was followed by 45 minutes yoga abhyas in which 

various yoga asanas &Pranayam were performed 

by the staff members, RA, SRF under the 

supervision of the yoga instructors. All the 

participants endorsed the event and pledged to 

make yoga as an integral part of life.
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^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ed§ g§Kma EŠgnmoQ>© VWm EZB©S>r ñnmBg 
{S>hmBS´o>eZ EbEbnr Ho$ gmW g_Pm¡Vm kmnZ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Zo g§Kma EŠgnmoQ>©, nwUo Am¡a EZB©S>r ñnmBg 
{S>hmBS´o>eZ EbEbnr, JwOamV Ho$ gmW {H$gmZm| Ho$ IoVm| _| 
{ZXoemb` Ûmam {dH${gV ß`mO {H$ñ_m| Ed§ àm¡Úmo{J{H$`m| H$mo bo 
OmZo _| JhZ gånH©$ Ed§ gh`moJ ~Zm`o aIZo Ho$ {bE g_Pm¡Vo na 
hñVmja {H$E& {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Am¡a XmoZm| njm| `Wm 
g§Kma EŠgnmoQ>© VWm EZB©S>r ñnmBg {S>hmBS´o>eZ EbEbnr Ûmam 
H«$_e: {XZm§H$ 2 OwbmB©, 2019 Ed§ {XZm§H$ 9 OwbmB©, 2019 
H$mo g_Pm¡Vm kmnZ na hñVmja {H$E JE& g§Kma EŠgnmoQ>© EH$ 
{ZOr H$ånZr h¡ Vmo {H$ H¥${f qOgm| Ho$ {Z`m©V go Ow‹S>r hþB© h¡& 
{d{^Þ Xoem| H$mo {Z`m©V Ho$ Xm¡amZ ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s ß`mO {H$ñ_m| Ho$ àXe©Z H$m AÜ``Z 
XmoZm| njm| Ûmam n[a^m{fV {Oå_oXm[a`m| Ho$ gmW {H$`m OmEJm& 
Bggo ß`mO Ho$ {H$ñ_ dma ì`dhma, BgH$s ^ÊS>maU j{V Am{X 
Ho$ ~mao _| OmZZo _| _XX {_boJr& EZB©S>r ñnmBg {S>hmBS´o>eZ 
EbEbnr, JwOamV EH$ {ZOr \$_© h¡ Omo {H$ ß`mO Ho$ àg§ñH$aU 
VWm {ZO©brH$aU na H$m`© H$a ahr h¡& Bg n[a`moOZm go 
àg§ñH$aU Ho$ Xm¡amZ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` H$s ß`mO {H$ñ_m| Ho$ àXe©Z H$mo OmZZo _| _XX {_boJr& 
XmoZm| n[a`moOZmAm| _|, {H$gmZm| Ûmam _hËdnyU© ^y{_H$m {Z^mB© 
OmZr h¡ Š`m|{H$ H$ƒr gm_J«r H$m Cn`moJ grYo CZHo$ IoVm| go 
{H$`m OmEJm& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Ûmam ß`mO H§$Xm| Ho$ JwUdÎmm CËnmXZ Ho$ 
{bE H$ån{Z`m| Ho$ _mÜ`_ go {H$gmZm| H$mo g^r àH$ma H$m dm§{N>V 
_mJ©Xe©Z àXmZ {H$`m OmEJm& ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa VWm g§~§{YV nj ß`mO _| 
{Z`m©V Am¡a àg§ñH$aU AÜ``Z H$aZo Ho$ {bE AmemdmZ h¢& 

ICAR-DOGR signed MoU with Sanghar 

Export and NED SPICE dehydration LLP

ICAR-DOGR signed the agreement with Snaghar 

export, Pune and NED SPICE dehydration LLP, 

Gujarat to maintain close liaison and co-operation 

for taking up ICAR-DOGR developed onion 

varieties, technologies at farmers �ield. Director, 

ICAR-DOGR and competent authority of two 

parties viz., Sanghar Export and NED SPICE 

dehydration LLP signed MoU with ICAR-DOGR on 

2July 2019 and 9 July 2019, respectively. Sanghar 

Export is a private company deals with export of 

agricultural commodities. The performance of 

ICAR-DOGR onion varieties during export to 

different countries will be studied by both the 

parties with de�ined responsibilities. This will 

help to understand the variety wise behaviour of 

onion, its storage losses, etc.  NED SPICE 

dehydration LLP, Gujarat is private �irm working 

on processing and dehydration of onion. This 

project will help to understand ICAR-DOGR onion 

varieties performance during processing. 

In both projects, the farmers playa vital role as raw 

material will be used directly from their �ields. 

ICAR-DOGR will provide required guidance to 

farmers through companies for quality production 

of onion bulbs. ICAR-DOGR and associated parties 

are hopeful for exploring the export and 

processing studies in onion.
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^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| 73dm§ ñdV§ÌVm {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam nyao hfm}„mg Ed§ amï´> ào_ H$s ^mdZm Ho$ gmW 
{XZm§H$ 15 AJñV, 2019 H$mo 73dm§ ñdV§ÌVm {Xdg g_mamoh 
_Zm`m J`m& Bg Adga na gñWmZ Ho$ ̂ dZ H$mo VrZ {XZm| VH$ 
gOm`m J`m& ÜdOmamohU H$aZo Ho$ CnamÝV {ZXoeH$ S>m°. _oOa 
qgh Zo g§ñWmZ Ho$ CnpñWV ñQ>m\$ gXñ`m| H$mo gå~mo{YV {H$`m& 
AnZo gå~moYZ _| CÝhm|Zo ñdV§ÌVm goZmZr ehrX {edam_ har 
amOJwê$ H$mo ̀ mX H$aVo hþE AnZo {dMma àH$Q> {H$E {H$ ñdV§ÌVm 
hm{gb H$aZo _| ñdV§ÌVm goZm{Z`m| Ûmam {H$E JE Ë`mJ H$mo ̂ maV 
H$^r Zht ̂ yboJm& {ZXoeH$ _hmoX` Zo {H$gmZm| H$s ~ohVar Ho$ {bE 
g§ñWmZ H$s CnbpãY`m| Am¡a `moJXmZ na àH$me S>mbm& CÝhm|Zo 
ñdV§ÌVm àm{á Ho$ nümV² {d{^Þ H«$mpÝV`m| {deofH$a ImÚ Ed§ XÿY 
_| AmË_{Z^©aVm Ho$ {bE œoV Ed§ h[aV H«$mpÝV Ho$ _mÜ`_ go Xoe 
H$s CnbpãY`m| Ho$ ~mao _| ~Vm`m& {ZXoeH$ _hmoX` Zo ñQ>m\$ Ho$ 
à{V^membr ~ƒm| H$mo nwañH$ma {dV[aV {H$E& 

ndICAR-DOGR celebrated 73  Independence 

Day 

ndICAR-DOGR, Rajgurunagar, Pune celebrated 73  
th

Independence Day of India on 15  August 2019 

with enthusiasm and patriotic spirits. The 

Institute building was illuminated on the occasion 

for three days. After the �lag hoisting, the Director, 

Dr. Major Singh addressed to the staff of the 

institute. In his address, remembering freedom 

�ighter martyr Shivram Hari Rajguru, Dr. Major 

Singhexpressed that India will never forget 

freedom �ighter's sacri�ice for getting the 

independence. 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 meritorious children of the staff.

Interface meeting on 'Jal Shakti Abhiyan' 

ICAR-Agricultural Technology Application 

Research Institute (ATARI), Pune in collaboration 

with the ICAR-Directorate of Onion and Garlic 

Research (DOGR), Rajgurunagar, Pune organized 

an Interface Meeting on 'Jal Shakti Abhiyan' on 22 

August 2019 at ICAR-DOGR, Pune.Dr. Major Singh 

Director ICAR-DOGR welcomed all the delegates.  

In his introductory remarks, Dr. Major Singh urged 

to all the participants of different organizations to 

join hands for water conservation as many parts of 

the country are facing the droughts as well as �lood 

like situation.

'Ob e{º$ A{^`mZ' na BÝQ>a\o$g ~¡R>H$ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ho$ gmW gh`moJ H$aVo hþE ^mH¥$AZwn - H¥${f 
àm¡Úmo{JH$s AZwà`moJ AZwg§YmZ g§ñWmZ (AQ>mar), nwUo Ûmam 
{XZm§H$ 22 AJñV, 2019 H$mo 'Ob e{º$ A{^`mZ' na EH$ 
BÝQ>a\o$g ~¡R>H$ H$m Am`moOZ {ZXoemb` _| {H$`m J`m& S>m°. _oOa 
qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Zo g^r à{V{Z{Y`m| H$m A{^Z§XZ 
H$aVo hþE AnZo àma§{^H$ gå~moYZ _| {d{^Þ g§JR>Zm| Ho$ g^r 
à{V^m{J`m| go Ob g§ajU Ho$ {bE EH$gmW AmZo H$m AmˆmZ 
{H$`m O¡gm {H$ Xoe Ho$ AZoH$ BbmHo$ gyIo Ho$ gmW gmW ~m‹T> O¡gr 
pñW{V H$m gm_Zm H$a aho h¢&
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S>m.°  bmIZ qgh, {ZXeo H$, ̂ mH$¥ AZnw  - AQ>mar, nUw o Zo Ob e{º$ 
A{^`mZ H$o  ~mao _| g{§ já OmZH$mar Xr Ama¡  ~Vm`m {H$ _hmamï>́ H$o  
8 gIy m gd§ Xo Zerb {Obm| H$o  20 ãbmH° $ H$s nhMmZ Ob e{º$ 
A{^`mZ H$mo bmJy H$aZo H$o  {bE H$s JB© h¡ Ama¡  Ob ga§ jU 
J{V{d{Y`m| na ì`mnH$ OmJê$H$Vm CËnÞ H$aZo H$o  {bE 11 H$¥ {f 
{dkmZ H$o ÝÐm| H$mo {Oå_Xo mar gmn¢ r JB© h&¡  S>m.°  bmIZ qgh Zo H$hm 
{H$ H$¥ {f {dkmZ H$o ÝÐm,|  ^maVr` H$¥ {f AZgw Y§ mZ n[afX H$o  
gñ§ WmZm,|  g~§ {§ YV {d^mAm| Ama¡  nmZr \$mCÊS>oeZ Og¡ o Ja¡  
gaH$mar gJ§ R>Zm| H$s g{H$« ` ^mJrXmar H$o  gmW Ob e{º$ 
A{^`mZ H$mo {_eZ _mSo > _| bmJy H$aZo H$s Oê$aV h&¡  Bg Adga 
na, S>m.°  H$o .dr. àgmX, {ZXeo H$, ^mH$¥ AZnw  - nîw n{dkmZ 
AZgw Y§ mZ {ZXeo mb`, nUw ;o  S>m.°  OJXre amU,o  {ZXeo H$, 
^mH$¥ AZnw  - amï>́r` AO{¡ dH$ ñQ>́go  à~Y§  gñ§ WmZ, ~mam_Vr, nUw ;o  
S>m.°  BÝXþ gmdV§ , {ZXeo H$, ^mH$¥ AZnw  - amï>́r` AJ§ ay  AZgw Y§ mZ 
H$o ÝÐ, nUw ;o  S>m.°  Eg.Ama. JS>mH$, àgma {ZXeo H$, _hmË_m \$w bo 
H$¥ {f {dÚmnrR>, amhaþ r; S>m.°  nr.Or. BJ§ mbo , àgma {ZXeo H$, 
drEZE_H$o dr, na^Zr; S>m.°  Or.H$o . _hmnmÌ, AÜ`j, ^mH$¥ AZnw  
- ̂ maVr` H$¥ {f AZgw Y§ mZ gñ§ WmZ jÌo r` H$o ÝÐ, nUw o Zo Ob e{º$ 
A{^`mZ H$o  {H$« `mÝd`Z hVo w {d{^Þ gJ§ R>Zm| H$o  A{^gaU AWdm 
H$ÝdaOÝo g H$o  {bE aUZr{V`m| na AnZo {dMma àH$Q> {H$E& Bg 
~R¡ >H$ _| H$¥ {f {dkmZ H$o ÝÐm,|  ^maVr` H$¥ {f AZgw Y§ mZ gñ§ WmZ 
VWm ^maVr` new {M{H$Ëgm AZgw Y§ mZ gñ§ WmZ H$o  jÌo r` H$o ÝÐ, 
amï>́r` AJ§ ay  AZgw Y§ mZ H$o ÝÐ, nîw n{dkmZ AZgw Y§ mZ {ZXeo mb`, 
amÁ` H$¥ {f, new nmbZ Ed§ dm{ZH$s {d^mJ Am{X VWm nmZr 
\$mCÊS>oeZ go H$w b 70 à{V^m{J`m| Zo ̂ mJ {b`m& 

Dr. Lakhan Singh, Director, ICAR-ATARI briefed 

about the Jal  Shakti  Abhiyan and toldto 

participants that the 20 blocks of 8 drought prone 

districts in Maharashtra have been identi�ied for 

implementation of Jal Shakti Abhiyan and 

responsibilitywas given to 11 KVKs for creating 

mass awareness on water conservation activities. 

Jal Shakti Abhiyan needed to implement in mission 

mode with the active participation of KVKs, ICAR 

institutes, line departments and NGOs like Paani 

foundation,he noted.On the occasion, Dr. K. V. 

Prasad, Director, ICAR-DFR, Pune; Dr. Jagadish 

Rane Director, ICAR- NIASM, Pune; Dr.Indu 

Sawant, Director, ICAR-NRCG, Pune; Dr S. R. 

Gadakh, Director of Extension, MPKV Rahuri; Dr. P. 

G. Ingole, Director of Extension, VNMKV, Parbhani; 

Dr. G. K. Mahapatra, Head, ICAR-IARI Regional 

Station, Pune expressed their views on strategies 

for convergence of different organizations for 

implementation of Jal Shakti Abhiyan.In the 

meeting,  a total  of 70 participants were 

participated from KVKs, IARI & IVRI regional 

station, NRCG, DFR, State Department of 

Agriculture, Animal Husbandry, Forestry, etc. and 

Paani foundation.

{hÝXr nIdm‹S>m

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 12 go 26 {gVå~a, 2019 H$s 
Ad{Y _| {hÝXr nIdm‹S>m _Zm`m J`m& {XZm§H$ 12 {gVå~a, 
2019 H$mo {hÝXr H$m`©embm go H$m`©H«$_ H$m ew^maå^ hþAm& 
S>m°. Am|H$ma ZmW ewŠbm, ghm`H$ {ZXoeH$, ^maVr` 
CîUH${Q>~§Yr` _m¡g_ {dkmZ, nwUo {hÝXr H$m`©embm _| _w»` 

Hindi Fortnight

Hindi fortnight has been organized during 12-26 

September, 2019 at ICAR-DOGR, Rajgurunagar, 

Pune. The programme was started with Hindi 

workshop on 12 September 2019. Dr. Omkar Nath 

Shukla, Assistant Director, Indian Tropical 

Meteorological Science, Pune was the chief guest 
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for Hindi workshop. Dr. Major Singh, Director, 

ICAR-DOGR, Rajgurunagarwelcomed the guest 

and emphasized on importance of Hindi language. 

Dr. Omkar Nath Shukla spoken about different 

types of Hindi communication. Shri. P. S. Tanwar, 

Assistant Administrative Of�icer & Hindi Of�icer, 

ICAR-DOGR appealed the staff to do more work in 

Hindi and participate in the programmes during 

Hindi fortnight.  The various competitions such as 

quiz, translation, essay writing, debate, etc. were 

organized for ICAR-DOGR staff during Hindi 

fortnight in which the staff participated in with 

huge enthusiasm. Dr. Swati Chaddha, Senior Hindi 

Of�icer, National Chemical Laboratory, Pune was 

included as external  member in judging 

committee. Dr. Himanshu Shekhar, Scientist (G), 

DRDO, Pune was the chief guest for the closing 

ceremony. Dr. Vijay Mahajan, In-charge Director, 

ICAR-DOGR welcomed the chief guest and 

highlighted the efforts made for the use of Hindi at 

ICAR-DOGR. Dr. A. J. Gupta, Principal Scientist 

expressed his views on increased percentage of 

work culture in Hindi language in the Directorate. 

Hindi magazine 'Kandika' of the Directorate was 

released by the chief guest on this occasion. In his 

address, Dr. Himanshu Shekhar emphasized on 

the importance of working in Hindi by every 

individual. The winners of various competitions 

were given prizes. Shri. P. S. Tanwar was compere 

of the programme. Dr. Amrendra Kishore, 

Administrative Of�icer expressed vote of thanks at 

the end of the programme.

A{V{W Wo& S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa Zo A{V{W _hmoX` H$m 
ñdmJV H$aVo hþE {hÝXr ^mfm Ho$ _hËd na àH$me S>mbm& S>m°. 
Am|H$ma ZmW ewŠbm Zo {hÝXr g§Mma Ho$ {d{^Þ VarH$m| Ho$ ~mao _| 
~Vm`m& lr nr.Eg. V§da, ghm`H$ àemg{ZH$ A{YH$mar Ed§ 
{hÝXr A{YH$mar, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa Zo ñQ>m\$ gXñ`m| go {hÝXr nIdm‹S>o Ho$ 
Xm¡amZ {hÝXr _| A{YH$ go A{YH$ H$m`© H$aZo Am¡a H$m`©H«$_m| _| 
~‹T>-M‹T>H$a ^mJ boZo H$m AZwamoY {H$`m& {hÝXr nIdm‹S>o Ho$ 
Xm¡amZ {ZXoemb` Ho$ ñQ>m\$ gXñ`m| Ho$ {bE àý_§Owfm, AZwdmX, 
{Z~§Y boIZ, dmX-{ddmX Am{X O¡gr AZoH$ à{V`mo{JVmE§ 
Am`mo{OV H$s JBª {OZ_| ñQ>m\$ gXñ`m| Zo ~‹T>-M‹T>H$a ^mJ 
{b`m& S>m°. ñdm{V M–µm, d[að> {hÝXr A{YH$mar, amï´>r` agm`Z 
à`moJembm, nwUo H$mo {ZUm©`H$ g{_{V _| ~mø gXñ` Ho$ ê$n _| 
em{_b {H$`m J`m& S>m°. {h_m§ew eoIa, d¡km{ZH$ (Or), ajm 
AZwg§YmZ Ed§ {dH$mg g§KQ>Z, nwUo {hÝXr nIdmSo> Ho$ g_mnZ 
g_mamoh _| _w»` A{V{W Wo& S>m°. {dO` _hmOZ, à^mar {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Zo _w»` A{V{W H$m A{^Z§XZ H$aVo hþE {ZXoemb` 
_| {hÝXr H$m à`moJ H$aZo hoVw {H$E JE à`mgm| na àH$me S>mbm& 
S>m°. A_a OrV Jwám, àYmZ d¡km{ZH$ Zo {ZXoemb` _| {hÝXr ̂ mfm 
_| H$m`© g§ñH¥${V Ho$ ~‹T>Vo à{VeV na AnZo {dMma àH$Q> {H$E& 
Bg Adga na _w»` A{V{W Ho$ H$a-H$_bm| go {ZXoemb` H$s 
{hÝXr n{ÌH$m 'H§${XH$m' H$m {d_moMZ {H$`m J`m& AnZo gå~moYZ 
_| S>m°. {h_m§ew eoIa Zo àË`oH$ OZ Ûmam {hÝXr _| H$m`© H$aZo Ho$ 
_hËd na ~b {X`m& {d{^Þ à{V`mo{JVmAm| Ho$ {dOoVmAm| H$mo 
nwañH$ma àXmZ {H$E JE& lr nr.Eg. V§da Zo H$m`©H«$_ H$m 
g§MmbZ {H$`m& S>m°. A_aoÝÐ {H$emoa, àemg{ZH$ A{YH$mar Zo 
YÝ`dmX kmnZ àñVwV {H$`m& 
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ICAR-DOGR wins four medals in Sports 

Tournament

The sports team of ICAR-DOGR, Rajgurunagar, 

Pune participated in  ICAR Zonal  Sports 

Tournament 2019 (Western Zone) organized at 

ICAR-Central Sheep & Wool Research Institute, 

Avikanagar, Rajasthan during 14-18 November 

2019. The team took part in carom, chess, 

badminton, table tennis, volleyball and athletic 

events. Mr. Dilip B. Mundharikar, PS to Director 

received silver medal in carom. Mr. Manjunatha 

Gowda D.C., Scientist received silver medal in long 

jump and bronze medal in 100m race. Mr. Sourav 

Ghosh, Scientist received silver medal in 400m 

race. Dr. S. S. Gadge, Senior Scientist and Mr. 

Amrendra Kishore, Administrative Of�icer were 

Chief-De-Mission and team manager, respectively. 

ICAR-DOGR congratulated the contingent for 

keeping ICAR-DOGR �lag high.  

Dr. S. S. Gadge receiving trophy as Chief-De-Mission

IobHy$X Qy>Zm©_oÝQ> _| {ZXoemb` Zo OrVo Mma nXH$  

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo H$s IobHy$X Q>r_ Zo {XZm§H$ 14 - 18 Zdå~a, 
2019 Ho$ Xm¡amZ ^mH¥$AZwn - Ho$ÝÐr` ^o‹S> Ed§ D$Z AZwg§YmZ 
g§ñWmZ, A{dH$mZJa, amOñWmZ _| Am`mo{OV ̂ mH¥$AZwn OmoZb 
IobHy$X Qy>Zm©_oÝQ>, 2019 (n{ü_r OmoZ) _| ^mJ {b`m& 
{ZXoemb` H$s Q>r_ Zo H¡$a_, eVa§O, ~¡S>q_Q>Z, Q>o~b Q>o{Zg, 
dm°br~mb VWm EWbo{Q>Šg à{VñnYm©Am| _| ^mJ {b`m& lr 
{Xbrn ~r. _w§T>arH$a, {ZXoeH$ Ho$ {ZOr g{Md Zo H¡$a_ 
à{V`mo{JVm _| aOV nXH$ OrVm& lr _§OyZmW Jm¡S>m, S>r.gr., 
d¡km{ZH$ Zo b§~r Hy$X _| aOV nXH$ Am¡a 100 _rQ>a Xm¡‹S> _| 
H$m§ñ` nXH$ OrVm& lr gm¡ad Kmof, d¡km{ZH$ Zo 400 _rQ>a Xm¡‹S> 
à{VñnYm© _| aOV nXH$ OrVm& S>m°. Eg.Eg. JmS>Jo, d[að> 
d¡km{ZH$ Am¡a lr A_aoÝÐ {H$emoa, àemg{ZH$ A{YH$mar H«$_e: 
Q>r_ Ho$ Mr\$ {S> {_eZ Am¡a _¡ZoOa Wo& ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` H$s Amoa go  {ZXoemb` Ho$ ÜdO H$mo 
Jm¡ad {XbmZo Ho$ {bE Q>r_ H$mo ~YmB© Xr JB©&

S>m°. Eg.Eg. JmS>Jo, Mr\$ {S> {_eZ Q´>m°\$s àmá H$aVo hþE
Team with trophies and medals 
Q´>m’$s Ed§ nXH$m| Ho$ gmW Q>r‘

Dr. A. K. Singh, DDG (Hort.) visited ICAR-

DOGR, Pune

Dr. A. K. Singh, DDG (Hort.) visited ICAR-DOGR, 

Pune on 7 December 2019. Dr. Major Singh, 

Director, ICAR-DOGR welcomed Hon'ble DDG in 

the Directorate. He visited the DOGR farm and 

experimental plots, interacted with the scientists 

and discussed about the status of ongoing 

research work. After �ield visit, Hon'ble DDG 

addressed to the staff of the Directorate in the 

conference hall. In his address, he appreciated the 

contribution of ICAR-DOGR in developing 

S>m°. E.Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr) Zo {H$`m 
{ZXoemb` H$m Xm¡am 

S>m°. E.Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr), ^mH¥$AZwn, ZB© 
{X„r Zo {XZm§H$ 7 {Xgå~a, 2019 H$mo ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa H$m Xm¡am {H$`m& S>m°. 
_oOa qgh, {ZXoeH$ _hmoX` Zo _mZZr` Cn _hm{ZXoeH$ H$m 
ñdmJV {H$`m& Cn _hm{ZXoeH$ _hmoX` Zo {ZXoemb` Ho$ \$m_© 
Am¡a à`moJmË_H$ ßbm°Q>m| H$m Xm¡am {H$`m VWm Mb aho AZwg§YmZ 
H$m`© H$s pñW{V na d¡km{ZH$m| Ho$ gmW MMm© H$s& IoV Xm¡ao Ho$ 
CnamÝV, _mZZr` Cn _hm{ZXoeH$ _hmoX` Zo gå_obZ hm°b _| 
{ZXoemb` Ho$ ñQ>m\$ gXñ`m| H$mo gå~mo{YV {H$`m& AnZo 
gå~moYZ _| CÝhm|Zo CÞV ß`mO CËnmXZ àm¡Úmo{J{H$`m| H$m 
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ICAR-DOGR organizes training programme 
for farmers of Rajasthan

A training programme on “Scienti�ic cultivation of 

onion and garlic” was organized by ICAR-

Directorate of Onion and Garlic Research for 25 

farmers of Rajasthan. The programme was of 3 

days from December 22-24, 2019. It was 

sponsored by JK Bajaj Trust, Sikar (Rajasthan). 

Different topics related to onion and garlic 

cultivation were covered in the training 

programme. There were in total 12 lectures and 7 

practicals. The various agro-practices were 

demonstrated to farmers at Rajgurunagar and 

Kalus farms of the Directorate. 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. Dr. Major 

Singh, Director, ICAR-DOGR motivated the 

participants for adopting advance onion and garlic 

technologies developed by the Directorate. He also 

spoke about Swachh Bharat Campaign. The 

training programme was coordinated by Dr. S. S. 

Gadge and Dr. R. B. Kale. 

{ZXoemb` Ûmam amOñWmZ Ho$ {H$gmZm| Ho$ {bE à{ejU 
H$m`©H«$_ H$m Am`moOZ

ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam ß`mO Am¡a bhgwZ 
H$s d¡km{ZH$ IoVr na amOñWmZ Ho$ 25 {H$gmZm| Ho$ {bE EH$ 
à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m& ̀ h H$m`©H«$_ 22 go 24 
{Xg§~a, 2019 VH$ VrZ {XZm| H$m Wm& Bgo OoHo$ ~OmO Q´>ñQ>, 
grH$a (amOñWmZ) Ûmam àm`mo{OV {H$`m J`m& à{ejU H$m`©H«$_ 
_| ß`mO Am¡a bhgwZ H$s IoVr go g§~§{YV {d{^Þ {df`m| H$mo 
em{_b {H$`m J`m& à{ejU H$m`©H«$_ _| Hw$b 12 ì`m»`mZ Am¡a 
7 à¡pŠQ>H$b {XE JE& {ZXoemb` Ho$ amOJwéZJa Am¡a H$mbyg 
pñWV IoVm| _| {H$gmZm| H$mo {d{^Þ H¥${f nÕ{V`m| H$m àXe©Z 
{H$`m J`m& à{ejU H$m`©H«$_ _| {H$gmZm| H$mo {d{^Þ H¥${f-ZdrZ 
VH$ZrH$m| go AdJV H$am`m J`m& CÝh| ß`mO Ho$ ~mOma _| ̂ r bo 
Om`m J`m& à{ejU H$m`©H«$_ Ho$ ~mX, B§Q>a¡pŠQ>d gÌ Am`mo{OV 
{H$`m J`m {Og_| d¡km{ZH$m| Ûmam {H$gmZm| go nyN>o JE gdmbm| Ho$ 
Odm~ {XE JE& g_mnZ g_mamoh _| à{V^m{J`m| H$mo à_mU-nÌ 
{dV[aV {H$E JE& 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 A{J«_ ß`mO Am¡a bhgwZ àm¡Úmo{J{H$`m| H$mo 
AnZmZo Ho$ {bE ào[aV {H$`m& CÝhm|Zo ñdÀN> ^maV A{^`mZ Ho$ 
~mao _| ^r ~Vm`m& à{ejU H$m`©H«$_ H$m g_Ýd` S>m°. Eg.Eg. 
JmS>Jo Am¡a S>m°. Ama. ~r. H$mbo Ûmam {H$`m J`m&

{dH$mg H$aZo Am¡a {H$gmZm| Ho$ IoVm| BZH$m hñVm§VaU H$aZo _| 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam {H$E JE ̀ moJXmZ H$s àe§gm H$s& BgHo$ gmW hr 
CÝhm|Zo ß`mO Ho$ _yë`m| _| CVma-M‹T>md na AnZr qMVm ì`º$ 
H$aVo hþE _yë` _| pñWarH$aU Ho$ {bE CËnmXH$Vm H$mo ~‹T>mZo Am¡a 
ß`mO H$s ^ÊS>maU j_Vm hoVw Á¶mXm à`mg H$aZo H$s Oê$aV 
~VmB©& AnZo gå~moYZ Ho$ CnamÝV, S>m°. qgh Zo XmdS>r Jm§d _| 
{H$gmZ Ho$ IoV _| ß`mO \$m_© Am¡a Zg©ar H$m ̂ r Xm¡am {H$`m Am¡a 
dhm§ ß`mO CËnmXZ _| dV©_mZ _wÔm| na MMm© H$s& 

improved onion production technologies and its 

transfer at farmers' �ield. He also stressed on the 

concern for price �luctuation and more efforts are 

needed for increasing productivity and storability 

of onion for price stabilization. After his address, 

he also visited to the onion farms and nursery at 

farmers' �ield in Dawadi village and discussed 

current issues in onion production.
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Human Resource Development

à{ejU /Trainings

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue

E. W§Jmgm_r /A. Thangasamy

~mJdmZr \$gbm| H$m [a_moQ> gopÝg§J AmYm[aV S>mQ>m {dûcofU Ho$ {bE 
CÝ_wIVm à{ejU Orientation training  for the remote 

sensing-based data analysis of horticultural crops

24 - 25 OZdar, 2019 E_EZgrE\$gr, ZB© {X„r 
24-25 January, 2019 MNCFC, New Delhi

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

13 Zdå~a go 3 {Xgå~a, 2019 grB©EggrAmaE, ^mH¥$AZwn - 
^maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r 
13 November-3 December, 2019 CESCRA, ICAR-IARI, 
New Delhi

{H$aU ̂ JV/Kiran Bhagat

H¥${f nmoQ>©b na ZmoS>b A{YH$m[a`m| Ho$ {bE H$m`©embm 
Workshop for Nodal Of�icers on KRISHI- Portal

15 - 16 \$adar, 2019 ^mH¥$AZwn - ^maVr` H¥${f gm§p»`H$s 
AZwg§YmZ g§ñWmZ, ZB© {X„r 
15-16February, 2019 ICAR- IASRI, New Delhi

dr. H$ê$næ`m/V. Karuppaiah

O¡d {Z`§ÌU EOoÝQ>m| Am¡a gyú_Ord ZmeH$OrdZm{e`m| Ho$ Am°Z - \$m_© 
CËnmXZ na à{ejU  Training on On-Fram production of 

Bio-Control agents and Microbial Pesticides

18 - 27 _mM©, 2019 amï´>r` nmXn ñdmñÏ` à~§YZ g§ñWmZ, h¡Xam~mX 
18-27 March, 2019 National Institute for Plant Health 
Management (NIPHM), Hyderabad

19dt A§Vam©ï´>r` nm¡Ym gwajm H$m§J«og 
XIX International Plant Protection Congress (IPPC)

10 - 14 Zdå~a, 2019 BH«$sgoQ>, h¡Xam~mX 
10-14 November, 2019 ICRISAT, Hyderabad

am{Od ~r. H$mbo/Rajiv B. Kale

nwñVH$mb¶ à^mar, npíM‘r joÌ Ho$ {bE Oo-JoQ>@ goam  na  à{ejU Ed§ 
OmJéH$Vm H$m¶©H«$‘  Training-cum-Awareness Workshop 

on J-Gate@CeRA" for In-charge library, Western Region

28 {S>g§~a, 2019 ̂ mH¥$AZwn - amï>´r¶ A§Jya AZwg§YmZ H|$Ð, nwUo   
28 December, 2019 ICAR-NRCG, Pune 

AemoH$ Hw$_ma /Ashok Kumar

ß`mO go \$m_m©H$moOo{ZH$ nmXn agm`Zm| Am¡a gwJpÝYV Vob Ho$ {ZîH$f©U 
Am¡a _yë`m§H$Z na àmo\o$eZb gå~ÕVm à{ejU Professional 

Attachment Training on Extraction and evaluation of 
pharmacogenic phytochemicals and essential oils from 
onion. 

19 Zdå~a, 2018 go 19 \$adar, 2019 H¥${f {dkmZ {dœ{dÚmb`, 
OrHo$drHo$, ~|Jbwê$ 
19 November, 2018 to 19 February, 2019 University of 
Agricultural sciences, GKVK, Bangaluru

_mZd g§gmYZ {dH$mg 

gm¡ad Kmof/Sourav Ghosh

CÝ_wIVm à{ejU   
Orientation training

23 Aà¡b go 22 _B©, 2019 ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa 
23 April to 22 May, 2019 ICAR-DOGR, Rajgurunagar
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gå_obZ, g§Jmoð>r, go{_Zma, H$m`©embm Ed§ g_yh ~¡R>H$ 
Conferences/ Symposiums/ Seminars /Workshops/Group Meetings

_oOa qgh/Major Singh

Cn _hm{ZXoeH$ (~mJdmZr {dkmZ) Ho$ gmW ~¡R>H$
Meeting with DDG (HS) 

5 - 8 OZdar, 2019 EgE_S>r (~mJdmZr {dkmZ), ^mH¥$AZwn 
_w»`mb`, ZB© {X„r 
5-8 January, 2019  SMD (HS), ICAR Hqrs., New Delhi

~mJdmZr {dkmZ H$m§J«og 2019 
Horticulture Science Congress 2019 

16 - 19 OZdar, 2019 AmB©OrHo$dr, am`nwa 
16-19 January, 2019 IGKV, Raipur

H$moQ>m _| bhgwZ na gå_obZ Ed§ {ZXoeH$ gå_obZ
Conference on Garlic at Kota and Directors' Conference 

26 OZdar go 2 \$adar, 2019 H$moQ>m _| ghm`H$ _hm{ZXoeH$ 
(g_Ýd`), ̂ mH¥$AZwn, ZB© {X„r 
26 January to 2 February, 2019 ADG (Coordination) 
ICAR, New Delhi at Kota

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga na Am`mo{OV A§Vam©ï´>r` g§Jmoð>r 
International Symposium on "Edible Alliums: 
Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ 
AH$mX_r (¶eXm), nwUo 
9-12 February, 2019 Yashwantrao Chawahan Academy 
of development administration (YASHADA), Pune

EZEMAmaS>rE\$ H$s 77dt d¡km{ZH$ gbmhH$ma g{_{V H$s ~¡R>H$ 
77th Scienti�ic Advisory Committee meeting of NHRDF 

18 \$adar, 2019 EZEMAmaS>rE\$, ZB© {X„r 
18 February, 2019 NHRDF, New Delhi

amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ H$m 11dm§ ñWmnZm {Xdg 
g_mamoh
11th Foundation Day of NIASM 

22 \$adar, 2019 ^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr 
22 February, 2019 ICAR-NIASM, Baramati

H¥${f {dkmZ Ho$ÝÐ, Jm§YrZJa Ûmam Am`mo{OV ~¡R>H$
Meeting organized by KVK, Gandhinagar 

8 - 9 _mM©, 2019 Jm§YrZJa, JwOamV 
8-9 March, 2019 Gandhinagar (Gujarat)

^mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r _| nrOr N>mÌm| 
H$s _m¡pIH$ narjm H$m Am`moOZ H$aZo Ho$ {bE ñZmVH$moÎma H$s g_Ýd` 
g{_{V _| ~mø narjH$  Attended as External Examiner for 

conducting qualifying viva voce examination of PG 
student of coordinating committee of post graduate 
ICAR-IARI, New Delhi 

12 _mM©, 2019 ^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, 
~|Jbwê$ _|  ̂ mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r 
12 March, 2019 ICAR-IARI, New Delhi at ICAR-IIHR, 
Bangaluru

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ 
ZoQ>dH©$ Ho$ÝÐ Ho$ AZwg§YmZ narjUm| H$s {ZJamZr  Monitoring of 

research trials of AINRPOG  network centre

12 _mM©, 2019 ^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, 
~|Jbwê$ 
12 March, 2019 ICAR-IIHR, Bangaluru

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
dm{f©H$ g_yh ~¡R>H$ H$s V¡`mar Ho$ {bE ^mH¥$AZwn - ^maVr` H¥${f 
AZwg§YmZ g§ñWmZ, ZB© {X„m H$m Xm¡am 
Visit to ICAR-IARI, New Delhi for preparation of Annual 
Group Meeting of AINRPOG 

19 - 20 _mM©, 2019 ̂ mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, 
ZB© {X„r 
19-20 March, 2019 ICAR-IARI, New Delhi
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^mH¥$AZwn - ̂ maVr` gãOr AZwg§YmZ g§ñWmZ, dmamUgr Am¡a {_Om©nwa 
_| ß`mO Ho$ àXe©Z ßbm°Q> H$m Xm¡am  Visit to ICAR-IIVR, Varanasi 

and demonstration plots of onion at Mirzapur 

27 - 30 _mM©, 2019 ^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ 
g§ñWmZ, dmamUgr Ed§ {‘Om©nya
27-30 March, 2019 ICAR-IIVR,Varanasi and Mirzapur

ß`mO na AZwg§YmZ narjUm| H$s {ZJamZr H$aZo Ho$ {bE àmo\o$ga O`e§H$a 
Vob§JmZm amÁ` H¥${f {dœ{dÚmb`, h¡Xam~mX _| ApIb ̂ maVr` ß`mO Ed§ 
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ Ho$ÝÐ H$m Xm¡am
Visit to AINRP on Onion and Garlic Centre at Professor 
Jayakumar Telangana State Agricultural University, 
Hyderabad for monitoring research trials on onion

23 - 24 Aà¡b, 2019 h¡Xam~mX
23-24 April, 2019  Hyderabad 

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo
3-4 May, 2019  ICAR-DOGR, Rajgurunagar, Pune

EZEMAmaS>rE\$ H$s AZwg§YmZ Ed§ {dH$mg g_rjm g{_{V H$s Xÿgar 
~¡R>H$ 
2nd Meeting of the R & D Review Committee of NHRDF 

11 _B©, 2019 EZEMAmaS>rE\$, ZB© {X„r 
11 May, 2019 NHRDF, New Delhi

EZEMAmaS>rE\$ H$s 78dt d¡km{ZH$ gbmhH$ma g{_{V H$s ~¡R>H$ 
78th Scienti�ic Advisory Committee Meeting of NHRDF

18 _B©, 2019 EZEMAmaS>rE\$, ZB© {X„r 
18 May, 2019 NHRDF, New Delhi

ZdmoÝ_ofr ~mJdmZr Ed§ _yë` l¥§Ibm à~§YZ - ̂ mdr ~mJdmZr H$mo AmH$ma 
XoZm' {df` na Am`mo{OV A§Vam©ï´>r` gå_obZ _| 'à^mdr _yë` l¥§Ibm Ho$ 
{bE gpãO`m|, H§$Xm|, VWm _gmbm| hoVw CËnmXZ àUmbr _| ZdmoÝ_of' {df` 
na Am`mo{OV VH$ZrH$s gÌ 4 H$s gh AÜ`jVm
International Conference on 'Innovative Horticulture 
and Value Chain Management - Shaping Future 
Horticultural'. Co-Chaired Technical Session-4 on 
'Innovations in Production System for Vegetables, 
Tubers and Spices for Effective Value Chain'

28 - 31 _B©, 2019 
Jmo{dÝX d„^ n§V H¥${f Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, n§VZJa 
28-31 May, 2019 GBPUA&T, Pantnagar

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma 
^mH¥$AZwn - ̂ maVr` H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

^maV _| à_wI ~mJdmZr \$gbm| H$s CÞV {H$ñ_m| H$mo AnZmZo na 
_mZ{MÌU {df` na {hVYmaH$ nam_e© ~¡R>H$ _| ^mJ Am¡a 'ß`mO H$s 
CÞV {H$ñ‘m| H$mo AnZmZm' na ì`m»`mZ àñVwV 
Stakeholder consultation meeting on 'Mapping the 
Adoption of Improved Cultivars of Major Horticultural 
Crops in India and delivered lecture on 'Adoption of 
Improved Cultivars of Onion' 

12 OyZ, 2019 AmB©E\$nrAmaAmB©, ZB© {X„r 
12 June, 2019  IFPRI, New Delhi

OZOmVr` Cn-`moOZm Ho$ VhV _{Unwa amÁ` _| {H$gmZm| Ho$ IoVm| na 
ß`mO IoVr Ho$ àXe©Z Ho$ g§~§Y _| ^mH¥$AZwn H$m AZwg§YmZ n[aga, 
_{Unwa Ho$ÝÐ H$m Xm¡am 
Visit to ICAR Research Complex, Manipur centre in 
connection with demonstration of onion cultivation on 
farmers' �ield at Manipur under TSP

4 - 7 OwbmB©, 2019 ̂ mH¥$AZwn - nydmoÎma nd©Vr¶ AZwg§YmZ n[aga, 
_{Unwa 
4-7 July 2019 ICAR -NEHR, Manipur 

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue
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^maVr` H¥${f AZwg§YmZ n[afX H$m ñWmnZm {Xdg Ed§ nwañH$ma {dVaU 
g_mamoh VWm EgE_S>r (~mJdmZr) Ho$ gmW ~¡R>H$  
Foundation Day & Award Ceremony of ICAR and 
meeting with SMD (Hort.)

16 - 17 OwbmB©, 2019 ̂ maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
16-17 July, 2019 ICAR, New Delhi

~mJdmZr H$XÞ na AZwg§YmZ `mo½` _wÔo - ^mdr {Xem' na ~«oZ ñQ>m°{_ªJ 
gÌ Brainstorming  on  'Hort icul tural  mi l lets 

researchable issues - way forward'

16 - 17 OwbmB©, 2019 ^mH¥$AZwn - ^maVr` H$XÞ AZwg§YmZ 
g§ñWmZ, h¡Xam~mX   16-17 July, 2019 ICAR-IIMR, Hyderabad 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
go EZEMEAmB© H$mo ̂ y{_ H$m A{YJ«hU H$aZo Ho$ g§~§Y _| {dÎm gbmhH$ma, 
^mH¥$AZwn Ho$ gmW ~¡R>H$ Meeting with Financial Advisor, 

ICAR regarding acquisition of land from ICAR-DOGR, 
Rajgurunagar, Pune to NHAI 

30 OwbmB©, 2019 EgE_S>r (~mJdmZr {dkmZ), ̂ mH¥$AZwn, ZB© {X„r 
30 July, 2019 SMD (HS), ICAR, New Delhi

{ebmÝ`mg g_mamoh Ed§ _hm{ZXoeH$, ̂ mH¥$AZwn Ho$ gmW ~¡R>H$
Foundation Stone Laying Ceremony and meeting with 
DG, ICAR 

3 AJñV, 2019 ^mH¥$AZwn - nwîn{dkmZ AZwg§YmZ {ZXoemb` Ed§ 
AQ>mar, nwUo 
 3 August, 2019 ICAR-DFR & ATARI, Pune

^mH¥$AZwn joÌr` g{_{V g§»`m 7 H$s 25dt ~¡R>H$ 
AXXV meeting of ICAR-Regional Committee No.VII 

9 - 10 AJñV, 2019 ̂ mH¥$AZwn - EZ~rEgEg E§S> Eb`ynr, ZmJnwa 
9-10 August, 2019 ICAR-NBSS&LUP, Nagpur

MÝÐ eoIa AmOmX H¥${f Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, H$mZnwa _| 
AZwg§YmZ narjUm| H$s {ZJamZr H$aZo Ho$ {bE ApIb ̂ maVr` ß`mO Ed§ 
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ ZoQ>dH©$ Ho$ÝÐ H$m Xm¡am Am¡a  
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ bpå~V _m_bm| 
Ho$ g§~§Y _| ̂ mH¥$AZwn _w»`mb` _| Xm¡am 
Visit to AINRPOG network centre for monitoring 
research trials at CSAUA & T, Kanpur and visit to ICAR 
Hqrs., New Delhi for pending issues with ICAR-DOGR 

17 - 20 AJñV, 2019 H$mZnwa Ed§ ZB© {X„r 
17-20 August., 2019 Kanpur and New Delhi

~mJdmZr \$gbm| Ho$ {bE {H$ñ_m| Ho$ \$gb _mZXÊS>m|, A{YgyMZm Ed§ Omar 
H$aZo na Ho$ÝÐr` Cn g{_{V H$s 27dt ~¡R>H$ _| ̂ mJ {b¶m, {Og‘| {H$ñ_m| 
H$mo Omar H$aZo AWdm A{Ygy{MV H$aZo Ho$ {bE àmá àñVmdm| na {dMma 
{H$`m J`m& Attended proposals received for consideration 

of release/noti�ication in 27th meeting of Central Sub-
Committee on crop standards, noti�ication and release 
of varieties for horticultural crops 

2 {gVå~a, 2019 grEgEZ E§S> Amadr na Ho$ÝÐr` Cn g{_{V, ̂ maV 
gaH$ma, H¥${f Ed§ {H$gmZ H$ë`mU _§Ìmb`, ZB© {X„r 
2 September, 2019 CSC on CSN&RV, Govt. of India, MoA 
& FW, New Delhi

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
g_rjm Ed§ gaH$mar H$m`© Ho$ g§~§Y _| Cn _hm{ZXoeH$ (~mJdmZr {dkmZ) 
Ho$ gmW ~¡R>H$  Meeting with DDG (HS) regarding AINRPOG 

Review and of�icial work 

14 - 16 Aºy$~a, 2019 ̂ maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
14-16 October, 2019 ICAR, New Delhi 

df© 2020-25 Ad{Y Ho$ {bE ZB© B©E\$gr _| em{_b H$aZo Ho$ {bE  
ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
g_rjm g{_{V H$s {g\$m[aem| H$mo bmJy H$aZo Ho$ g§~§Y _| A§{V_ ê$n XoZo 
Ho$ {bE _hm{ZXoeH$, ^mH¥$AZwn Ho$ gmW ~¡R>H$ Meeting with DG, 

ICAR for �inalizations the implementation of AINRPOG 
Review Committee recommendations for inclusion in 
the new EFC for the period 2020-25 

30 Aºy$~a, 2019 ̂ maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
30 October, 2019 ICAR, New Delhi
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EZEMAmaS>rE\$ H$s 79dt d¡km{ZH$ gbmhH$ma g{_{V H$s ~¡R>H$ 
79th Scienti�ic Advisory Committee meeting of NHRDF

23 Zdå~a, 2019 EZEMAmaS>rE\$, ZB© {X„r 
23 November, 2019 NHRDF, New Delhi

~mJdmZr _| {hVYmaH$m| Ho$ gmW ~¡R>H$ 
Meeting with Stakeholders in Horticulture 

6 {Xgå~a, 2019 ̂ mH¥$AZwn - nwîn{dkmZ AZwg§YmZ {ZXoemb`, nwUo 
6 December, 2019 ICAR-DFR, Pune

^mH¥$AZwn - nwîn{dkmZ AZwg§YmZ {ZXoemb`, nwUo H$m Xgdm§ ñWmnZm 
{Xdg 10th Foundation Day of ICAR-DFR 

10 {Xgå~a, 2019 ̂ mH¥$AZwn - nwîn{dkmZ AZwg§YmZ {ZXoemb`, nwUo 
10 December, 2019 ICAR-DFR, Pune

^mH¥$AZwn - VQ>dVu AZwg§YmZ n[aga, Jmodm H$m ß`mO AZwg§YmZ Ho$ 
{bE Xm¡am  Visit for onion research to ICAR-Coastal 

Research Complex, Goa 

18 - 20 {Xgå~a, 2019 ^mH¥$AZwn - VQ>dVu AZwg§YmZ n[aga, 
Jmodm 18-20 December, 2019 ICAR-Coastal Research 

Complex, Goa 

Odmha bmb Zohê$ H¥${f {dœ{dÚmb`, O~bnwa _| AZwg§YmZ narjUm| H$s 
{ZJamZr Ho$ {bE ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm Ho$ ZoQ>dH©$ Ho$ÝÐ H$m Xm¡am Am¡a gmW hr gaH$mar H$m_H$mO Ho$ 
{bE ̂ mH¥$AZwn _w»`mb`, ZB© {X„r H$m Xm¡am 
Visit to AINRPOG network centre for monitoring 
research trials at JNKVV, Jabalpur and ICAR Hqrs., New 
Delhi for of�icial work

25 - 29 {gVå~a, 2019 O~bnwa Am¡a ZB© {X„r 
25-29 September, 2019 ICAR-DOGR at Jabalpur and 
New Delhi

_yb^yV Ed§ àm`mo{JH$ nmXn {dkmZ _| ZdmoÝ_ofr n[aàoú`' na Am`mo{OV 
amÁ` ñVar` go{_Zma _| _w»` A{V{W Ho$ ê$n _| ̂ mJ 
Attended as Chief Guest of State Level Seminar on 
'Innovative prospects in basic and applied plant science'

27 {Xgå~a, 2019 hþVmË_m amOJwê$ hmB© ñHy$b, amOJwê$ZJa, nwUo 
27 December, 2019 HutatmaRajguruHigh School, 
Rajgurunagar, Pune

{dO` _hmOZ /Vijay Mahajan 

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR-DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019  YASHADA, Pune

AQ>mar, nwUo H$s g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$ _| gXñ` Ho$ ê$n _| ̂ mJ  
As a member attended IMC meeting of ATARI, Pune

28 _mM©, 2019 Ho$ÝÐr` _mpËñ`H$s {ejm g§ñWmZ, _wå~B© 
28 March, 2019  CIFE, Mumbai

amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr H$s Zdt AmB©E_gr ~¡R>H$ 
IX �� IMC meeting of NIASM, Baramati 

28 _mM©, 2019 amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr
28 March, 2019 NIASM, Baramati

{ZarjU Q>r_ Ho$ gmW  ^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 along with inspection team

10 Aà¡b, 2019 ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
10 April, 2019 ICAR-DOGR, Rajgurunagar, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

amï´>r` ñVa na ß`mO Ed§ bhgwZ H$s {H$ñ_m| H$mo nhMmZZo Ho$ {bE  
ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ VhV 
{H$ñ_r` {Z_w©{º$ g{_{V H$s ~¡R>H$ Meeting of Variety release 

committee under AINRPOG for identifying varieties of 
onion and garlic at National level 

31 _B©, 2019 ^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, 
ZB© {X„r 
31 May, 2019 IARI, New Delhi

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue

Annual Report 2019 



266

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
H$s g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$ 
IMC meeting of ICAR-DOGR, Pune

15 OyZ, 2019 ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
15 June, 2019 ICAR-DOGR, Rajgurunagar

nmXn gwajm Am¡a \$gb CËnmXZ Ho$ joÌ _| EZEMAmaS>rE\$ Ho$ VH$ZrH$s 
H$m`©H«$_ H$mo A§{V_ ê$n XoZo Ho$ {bE EZEMAmaS>rE\$ d¡km{ZH$m| Ho$ gmW 
~¡R>H$ Meeting with NHRDF scientists for �inalization of 

technical programme of NHRDF in the area of plant 
protection and crop production

7 OyZ, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
7 June, 2019 ICAR-DOGR, Rajgurunagar

Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, {e_bm H$s g§ñWmZ à~§YZ g{_{V H$s 
~¡R>H$  IMC meeting of CPRI, Shimla

19 AJñV, 2019 Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, {e_bm 
19 August, 2019 CPRI, Shimla

{deofk Ho$ ê$n _| {H$gmZ AmYma gå_obZ 2019 _| ̂ mJ  
Kisan Adhar Sammelan-2019 as an expert

26 Aºy$~a, 2019 _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
26 October, 2019 MPKV, Rahuri

{deofk Ho$ ê$n _| grEEg ~¡R>H$ 
CAS meeting as an expert

20 Zdå~a, 2019 ̂ mH¥$AZwn - ̂ maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, 
~|Jbwê$   20 November, 2019 IIHR, Bangaluru

 E.Oo. Jwám/A. J. Gupta 

hm°Q>uH$ëMab gmogm`Q>r Am°\$ B§{S>`m VWm BpÝXam Jm§Yr H¥${f 
{dœ{dÚmb`, am`nwa Ûmam ^maVr` ~mJdmZr H$mo ^mdr AmH$ma XoZo na 
g§`wº$ ê$n go Am`mo{OV 8dt ̂ maVr` ~mJdmZr H$m§J«og 2019 
8th Indian Horticulture Congress 2019 on shaping 
future of Indian Horticulture jointly organized by 
Horticultural Society of India and IGKV, Raipur, 
Chhattisgarh 

17 - 20 OZdar, 2019 am`nwa, N>ÎmrgJ‹T> 
17-20 January, 2019 Chhattisgarh

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on Edible Alliums: 

Challenges and Opportunities at YASHADA organized by 
ISA-DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

nwUo _| _mZZr` g§gXr` g{_{V H$m AÜ``Z Xm¡am 
Study visit of Hon'ble Parliamentary Committee to Pune 

27 - 28 \$adar, 2019 ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ 
Ho$ÝÐ, nwUo 27-28 February, 2019 ICAR-NRCG, Pune

CÎma àXoe Ho$ {_Om©nwa {Obo Ho$ J¡a Xmo{hVm joÌm| _| ß`mO CËnmXZ H$mo 
~‹T>mdm XoZo Ho$ {bE dmamUgr _| godm B§Q>aZoeZb Ho$ gmW nmañn[aH$ ~¡R>H$
Interaction meeting with Sewa International at Varanasi 
to promote onion production in unexploited areas of 
Mirzapur district of UP 

9 - 10 _mM©, 2019 {_Om©nwa, CÎma àXoe 
9-10 March, 2019 Mirzapur (UP)

EZEMAmaS>rE\$, Zm{gH$ Ho$ ß`mO Ed§ bhgwZ àOZH$ ~rO CËnmXZ 
ßbm°Q>m| H$s {ZJamZr 
Monitoring of onion and garlic breeder seed production 
plots of NHRDF, Nashik 

15 _mM©, 2019 EZEMAmaS>rE\$, Zm{gH$ 
15 March, 2019 NHRDF, Nashik
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Iar\$ \$gbm| Ho$ {bE S>r`yEg Om§M Ho$ÝÐm| H$s 15dt g_rjm ~¡R>H$ _| ̂ mJ 
Attended 15th Review Meeting of DUS Test Centres for 
Kharif Crops

25 - 26 Aà¡b, 2019 EZEEggr n[aga, ZB© {X„r 
25-26 April, 2019 at NASC Complex, New Delhi

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar.Pune

OZOmVr` {H$gmZm| Ho$ IoVm| _| OZOmVr` Cn ̀ moOZm Ho$ VhV ß`mO d 
bhgwZ na bJm`o J`o àXe©Zm| H$s {ZJamZr 
Monitoring of demonstrations on onion and garlic 
under TSP conducted at �ields of tribal farmers 

9 _B©, 2019 ZÝXþa~ma 
9 May, 2019 Nandurbar

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

CÎma àXoe Ho$ {_Om©nwa {Obo Ho$ J¡a Xmo{hVm joÌm| _| ß`mO CËnmXZ H$mo 
~‹T>mdm XoZo Ho$ {bE {_Om©nwa _| OrHo$AmaS>rE\$ Ho$ gmW nmañn[aH$ ~¡R>H$ 
Interaction meeting with GKRDF at Mirzapur to 
promote onion production in unexploited areas of 
Mirzapur district of UP 

10 OyZ, 2019 {_Om©nwa, CÎma àXoe 
10 June, 2019 Mirzapur (UP)

EgAmaE\$ Ho$ gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ gXñ` Ho$ ê$n _| 
Zm{_V Nominated as member of selection committee for 

interview of SRF 

6 Zdå~a, 2019 ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
6 November, 2019 ICAR-NRCG, Pune

H¥${f {dkmZ Ho$ÝÐ Ho$ gmW gh`moJ H$aHo$ OZOmVr` Cn-`moOZm Ho$ VhV 
àXe©Zm| H$s {ZJamZr Monitoring of TSP demonstrations in 

collaboration with KVK 

15 - 16 Zdå~a, 2019 ZÝXþa~ma 
15-16 November, 2019 Nandurbar

CÎma àXoe Ho$ {_Om©nwa {Obo Ho$ J¡a Xmo{hVm joÌm| _| ß`mO CËnmXZ H$mo 
~‹T>mdm XoZo Ho$ {bE dmamUgr _| godm B§Q>aZoeZb Ho$ gmW nmañn[aH$ ~¡R>H$
Interaction meeting with Seva International at 
Mirzapur to promote onion production in unexploited 
areas of Mirzapur district of UP 

23 Zdå~a, 2019 {_Om©nwa, CÎma àXoe
23 November, 2019 Mirzapur (UP)

Eg.Oo. Jmd§So>/ S. J. Gawande 

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`‘ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar
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Eg. AmZ§XZ/S. Anandhan

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

EH$sH¥$V nmXn O¡d agm`Z{dkmZ Ed§ O¡d àm¡Úmo{JH$s na amï´>r` gå_obZ
National Conference on Integrative Plant Biochemistry 
and Biotechnology

8 - 9 Zdå~a, 2019 ̂ mH¥$AZwn - ̂ maVr` Mmdb AZwg§YmZ g§ñWmZ, 
h¡Xam~mX 
8-9November, 2019 ICAR-Indian Institute of Rice 
Research, Hyderabad

Eg.Eg. JmS>Jo /S. S. Gadge

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

nwUo _| _mZZr` g§gXr` g{_{V H$m AÜ``Z Xm¡am 
Study visit of Parliamentary Standing Committee

27 - 28 \$adar, 2019 ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, 
nwUo 27 - 28 February 2019 ICAR-NRCG, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo
3-4 May, 2019 ICAR-DOGR, Rajgurunagar,  Pune

^mH¥$AZwn OmoZb IobHy$X Qy>Zm©_oÝQ> (n{ü_r OmoZ) 2019 _| {ZXoemb` 
H$s IobHy$X Q>r_ Ho$ Mr\$ {S> {_eZ Ed§ {IbmS>r Ho$ ê$n ‘| ̂ mJ
As Chief-de-Mission of Sports team and Player of ICAR-
DOGR participated in ICAR Zonal Sports Tournament 
(West Zone) 2019 

14 - 18 Zdå~a, 2019 ̂ mH¥$AZwn - Ho$ÝÐr` ̂ o‹S> Ed§ D$Z AZwg§YmZ 
g§ñWmZ, A{dH$mZJa, amOñWmZ 
14-18 November 2019 ICAR-CSWRI, Avikanagar

ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm, {ZH«$m, 
S>r`yEg, M_Z VWm _w»` n[a`moOZm _| [aº$ nXm| H$mo ^aZo Ho$ {bE 
gmjmËH$ma g{_{V H$m gXñ` 
As Committee member for Walk-in-Interview on for 
�illing up the vacant posts of SRFs, YPs in AINRPOG, 
NICRA, DUS, CHAMAN and main project

27 Aà¡b, 2019 ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
27 April 2019 ICAR-DOGR, Rajgurunagar

E. W§Jmgm_r /A. Thangasamy

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue
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ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2 June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

 {H$aU ̂ JV/Kiran Bhagat 

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

H¥${f nmoQ>©b na ZmoS>b A{YH$m[a`m| Ho$ {bE H$m`©embm 
Workshop for Nodal Of�icers on KRISHI- Portal

15 - 16 \$adar, 2019 ^mH¥$AZwn - ^maVr` H¥${f gm§p»`H$s 
AZwg§YmZ g§ñWmZ, ZB© {X„r 
15-16 February, 2019 ICAR- IASRI, New Delhi

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

dr. H$ê$næ`m /V. Karuppaiah

AmR>dt ̂ maVr` ~mJdmZr H$m§J«og 
8th Indian Horticultural Congress

17 - 21 OZdar, 2019 BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa 
17-21 January, 2019 IGKV, Raipur

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$
Attended Xth Annual Group Meeting of All India 
Network Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

CÞrgdt A§Vam©ï´>r` nmXn gwajm H$m§J«og
XIX International Plant Protection Congress (IPPC)

14 Zdå~a, 2019 BH«$sgoQ>, h¡Xam~mX 
10-14 November, 2019 ICRISAT, Hyderabad

{dœZmW Ama. ̀ bm_„o /Vishwanath R. Yalamalle

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune
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H$ë`mUr Jmoao©nmQ>r/Kalyani Gorrepati

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

har bhgwZ Ed§ ß`mO Ho$ {ZO©brH$aU nmXn _| hmBS´>monm°{ZŠg na ~¡R>H$ 
Meeting on hydroponics in green garlic and onion 
dehydration plant

10 Aà¡b, 2019 gyaV, Zdgmar, JwOamV 
10 April, 2019 Surat, Navsari

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

ß`mO Ed§ bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r 
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

hm°Q>u {_boQ²g (AZwg§YmZ ̀ mo½` _wÔo Ed§ ̂ mdr {Xem) na ~«oZ ñQ>m°{_ªJ gÌ 
Brainstorming session on Horti-Millets (Researchable 
issues and way forward)

13 {gVå~a, 2019 ̂ maVr` H$XÞ AZwg§YmZ g§ñWmZ, h¡Xam~mX
13 September, 2019 IIMR, Hyderabad

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ 
AZwg§YmZ narjU H$s {ZJamZr 
Monitoring of AINRPOG research trial

14 {gVå~a, 2019 drAmaEg, amOoÝÐZJa (EgHo$Eb Vob§JmZm amÁ` 
~mJdmZr {dœ{dÚmb`), h¡Xam~mX 
14 September, 2019 VRS, Rajendranagar, (SKL 
Telangana State Horticultural University), Hyderabad

Q>rAmB©E\$EEZ (H¥${f nmofU Ho$ {bE àm¡Úmo{JH$s BZmodoeZ \$moa_) H$s 
CÓmQ>Z ~¡R>H$ Inaugural meeting of TIFAN (Technology 

Innovation Forum for Agriculture Nurturing)

21 {gVå~a, 2019 {dœH$_m© àm¡Úmo{JH$s g§ñWmZ, nwUo 
21 September, 2019 Vishwakarma Institute of 
Technology (VIT), Pune

ß`mO Ho$ {bE ñWmZr` do`ahmCg H$s ZdrZ `w{º$`m§' na g§`wº$ g{Md 
({dnUZ) Ho$ H$m`m©b` _| ~¡R>H$ 
Meeting in the of�ice of Joint Secretary (Marketing) 
"New approaches to local warehousing for onions"

26 {gVå~a, 2019 H¥${f ̂ dZ, ZB© {X„r 
26 September, 2019
Krishi Bhavan, New Delhi

ß`mO ̂ ÊS>maU Ed§ àg§ñH$aU na {dñQ>m àg§ñH¥$V ImÚ na ~¡R>H$
Meeting at Vista Processed Foods on onion storage and 
processing

16 Zdå~a, 2019 _wå~B© 
16 November, 2019 Mumbai

am{Od ~r. H$mbo/Rajiv B. Kale

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

 'Am°naoeZ J«rZ ¶moOZm na nam‘©e ~¡R>H$' 
Consultation meeting on 'Operation Green Scheme'

3 Aà¡b, 2019 ImÚ à§g§gH$aU ‘Ìmb¶, n§Merb ̂ dZ, ZB© {X„r 
3 April, 2019 MoFPI Panchsheel Bhawan, New Delhi
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har bhgwZ Am¡a ß¶mO {ZO©brH$aU g§¶§Ì ‘| hm¶S´>mo’$mopÝH$g na ~¡R>H$ 
Meeting on hydroponics in green garlic and onion 
dehydration plant

3 Aà¡b, 2019 gwaV, Zdgmar, JwOamV
10 April, 2019 Surat, Navsari, Gujarat

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa  3-4 May, 2019 ICAR-DOGR, Rajgurunagar

'Ob-eº$s A{^¶mZ' na BÝQ>a\o$g ~¡R>H$ 
Interface Meeting on 'Jal Shakti Abhiyan' 

22 AJñV 2019 ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo  
22 August 2019 ICAR-DOGR, Rajgurunagar, Pune

A{œZr nr. ~oZHo$ /Ashwini P. Benke

AmR>dt ̂ maVr` ~mJdmZr H$m§J«og
Indian Horticultural Congress-2018

17 - 21 OZdar, 2019 BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa 
17-21 January, 2019 IGKV, Raipur 

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019  S>m°. ~r.nr. nmb g^mJma ^mH¥$AZwn - 
^maVr` H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

àm§Obr JoS>m_ /Pranjali Gedam

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm),  nwUo 9-12 February, 2019 YASADHA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

Hw$bXrn Oo. /Kuldip J.

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune
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gm¡å`m nr.Eg./Soumia P. S.

AmB©EgE Ed§ ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam ImZo 
`mo½` E{b`_ : MwZm¡{V`m§ Ed§ Adga {df` na Am`mo{OV A§Vam©ï´>r` 
g§Jmoð>r International Symposium on "Edible Alliums: 

Challenges and Opportunities" organize by ISA and 
ICAR- DOGR, Pune

9 - 12 \$adar, 2019 `ed§Vamd MìhmU {dH$mg àemgZ AH$mX_r 
(¶eXm), nwUo 
9-12 February, 2019 YASHADA, Pune

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
Xgdt dm{f©H$ g_yh ~¡R>H$ 
Xth Annual Group Meeting of All India Network 
Research Project on Onion and Garlic

31 _B© go 2 OyZ, 2019 S>m°. ~r.nr. nmb g^mJma ̂ mH¥$AZwn - ̂ maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r 
31 May to 2 June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

AemoH$ Hw$_ma /Ashok Kumar

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$
RAC interface meeting

3 - 4 _B©, 2019 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

gm¡ad Kmof /Sourav Ghosh

AZwg§YmZ gbmhH$ma g{_{V H$s BÝQ>a\o$g ~¡R>H$ 
RAC interface meeting

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

àogrOZ H¥${f na AmR>dt E{e`Z Am°ñQ´>obm{g`Z gå_obZ
8th Asian-Australasian Conference on Precision 
Agriculture (ACPA)

14 - 17 Aºy$~a, 2019 n§Om~ H¥${f {dœ{dÚmb`, bw{Y`mZm 
14 October, 2019 to 17October2019 PAU, Ludhiana
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The list of distinguished visitors to ICAR-DOGR is given below

VISITORS

AmJÝVwH$ 
Visitor

nXZm_ 
Designation

{XZm§H$ 
Date

S>m°. E.Ho$. qgh 
Dr. A.K. Singh

_hm{ZXoeH$ (~mJdmZr {dkmZ)
H¥${f AZwg§YmZ ^dZ 2, ZB© {X„r 
DDG (Horticultural Science), Krishi Anusandhan Bhawan- II, 
New Delhi

9 - 12 \$adar, 2019 
Ed§ 7 {Xgå~a, 2019
9-12 February, 2019 & 
7 December, 2019

S>m°. Ama.~r. Xoe_wI
Dr. R.B. Deshmukh

nyd© Hw$bn{V, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
Ex-Vice Chancellor, MPKV, Rahuri

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. Ho$.nr. {dœZmWm 
Dr. K.P. Vishwanatha

Hw$bn{V, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
Vice Chancellor, MPKV, Rahuri

9 - 12 \$adar, 2019 
Ed§ 17 OyZ, 2019
9-12 February, 2019 & 
17 June, 2019

S>m°. dr.E_. _m`§Xo
Dr. V.M. Mayande

nyd© Hw$bn{V, S>m°. n§Om~amd Xoe‘wI H¥${f {dÚmnrR, AH$mobm 
Ex- Vice Chancellor,  Dr. PDKV, Akola

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. Q>r. OmZH$sam_ 
Dr. T. Janakiram

ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ) H¥${f AZwg§YmZ ^dZ 2, ZB© {X„r 
ADG (Horticultural Science), Krishi Anusandhan Bhawan- II, 
New Delhi

9 - 12 \$adar, 2019 
9-12 February, 2019

S>m°. Eg.EZ. nwar 
Dr. S.N. Puri

nyd© Hw$bn{V, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
Ex- Vice Chancellor, MPKV, Rahuri

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. EZ.nr. qgh 
Dr. N.P. Singh

{ZXoeH$, ^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§YZ g§ñWmZ, ~mam_Vr
Director, ICAR-NIASM, Baramati

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. nr.Ho$. Jwám 
Dr. P.K. Gupta

{ZXoeH$, EZEMAmaS>rE\$, ZB© {X„r 
Director, NHRDF, New Delhi

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. ~r.Eg. Vmo_a 
Dr. B.S. Tomar

AÜ`j, gãOr {dkmZ g§^mJ, ^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, 
ZB© {X„r 
Head, Division of Vegetable Sciences, ICAR-IARI, New Delhi

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. dmB©.Eg. ZoaH$a 
Dr. Y.S. Nerkar

nyd© Hw$bn{V, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar
Ex- Vice Chancellor, MPKV, Rahuri

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. nr.Eg. lr{Zdmg 
Dr. P.S. Srinivas

àYmZ d¡km{ZH$, ^mH¥$AZwn - ^maVr` {VbhZ AZwg§YmZ g§ñWmZ, h¡Xam~mX 
Principal Scientist, ICAR-IIOR, Hyderabad

9 - 12 \$adar, 2019
9-12 February, 2019

àmo. arZm H$m_oÝQ>ñH$s 
Prof. Reena Kamentsky

AZwg§YmZH$_u, EAmaAmo, Bòm`b 
Researcher, ARO, Israel

9 - 12 \$adar, 2019
9-12 February, 2019

AmJ§VwH$ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| Xm¡am H$aZo dmbo {d{eï> AmJÝVwH$m| H$s gyMr ZrMo àñVwV h¡ : 
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àmo. Eg. Ho$. Xþ~o 
Prof. S.K. Dubey

àmo\o$ga, ~Zmag {hÝXÿ {dœ{dÚmb`, dmamUgr
Professor, BHU, Varanasi

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. ZOra Ah_X 
Dr. Nazeer Ahmed

Hw$bn{V, eoa-E-H$í_ra H¥${f {dkmZ Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, lrZJa 
Vice Chancellor, SKUS & T, Srinagar

9 - 12 \$adar, 2019
9-12 February, 2019

br Om|J VB© 
Lee Jong Tae

d¡km{ZH$, ß`mO AZwg§YmZ g§ñWmZ, {O`m|JZ_ H¥${f AZwg§YmZ Ed§ àgma 
godmE§, H$mo[a`m JUV§Ì 
Scientist, Onion Research Institute, Gyeongnam Agricultural 
Research and Extension Services, Republic of Korea

9 - 12 \$adar, 2019
9-12 February, 2019

{g`moImZ `yZ 
Seokhan Yoon

d¡km{ZH$, ß`mO AZwg§YmZ g§ñWmZ, {O`m|JZ_ H¥${f AZwg§YmZ Ed§ àgma 
godmE§, H$mo[a`m JUV§Ì
Scientist, Onion Research Institute, Gyeongnam Agricultural 
Research and Extension Services, Republic of Korea

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. Ama.EM. bj_U 
Dr R.H. Laxman

àYmZ d¡km{ZH$, ^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jbwê$ 
Principal Scientist, ICAR-IIHR, Bangalore

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. amOoœar Jm¶oZ 
Dr Rajeshwari Gayen

àmo\o$ga, BpÝXam Jm§Yr H¥${f {dœ{dÚmb`, am`nwa
Professor, Indira Gandhi Krishi Vishwavidyalaya, Raipur

9 - 12 \$adar, 2019
9-12 February, 2019

S>m°. JrVm Hw$bH$Uu 
Dr. Geeta Kulkarni

_w»` {M{H$Ëgm AYrjH$, gaH$mar AñnVmb, Mm§S>mobr, VmbwH$m IoS>, 
{Obm nwUo 
Chief Medical Superintendent, Govt. Hospital, Chandoli, 
Tal- Khed ,Dist-Pune

8 _mM©, 2019 Ed§ 26 
_mM©, 2019
8 March, 2019 & 26 
March, 2019

S>m°. Zohm 
Dr. Neha

X§V {M{H$ËgH$, gaH$mar AñnVmb, Mm§S>mobr, VmbwH$m IoS>, {Obm nwUo 
Dentist, Govt. Hospital, Chandoli, Tal- Khed ,Dist-Pune

26 _mM©, 2019
26 March, 2019

S>m°. E. dmUr 
Dr. Wani A.

dmQ>aeoS> AmJ}ZmBOoeZ Q´>ñQ>, nwUo 
Watershed Organization Trust (WTOR), Pune

26 Aà¡b, 2019 
26 April, 2019

S>m°. _mYd KmobH$a 
Dr. Madhav Gholkar

dmQ>aeoS> AmJ}ZmBOoeZ Q´>ñQ>, nwUo 
Watershed Organization Trust (WTOR), Pune

26 Aà¡b, 2019
26 April, 2019

S>m°. dr.E. nmW©gmaWr 
Dr. V.A. Parthasarathy

nyd© {ZXoeH$, ^mH¥$AZwn - ^maVr` _gmbo AZwg§YmZ g§ñWmZ, H$mbrH$Q> 
Ex-Director, ICAR-IISR, Calicut

3 - 4 _B©, 2019
3-4 May, 2019

S>m°. Q>r. OmZH$sam_ 
Dr. T. Janakiram

ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {X„r 
ADG (Hort. Sci.), ICAR, New Delhi

3 - 4 _B©, 2019 
3-4 May, 2019

S>m°. dr.Ho$. ~aZdmb 
Dr. V.K. Baranwal

àmo\o$ga (nmXn amoJ{dkmZ) Ed§ à^mar, {dfmUw {dkmZ BH$mB©, ^mH¥$AZwn - 
^maVr` H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r 
Professor (Plant Pathology) and In-charge, Virology Unit, 
ICAR-IARI, New Delhi

3 - 4 _B©, 2019 
3-4 May, 2019

S>m°. Oo.gr. amUm 
Dr. J.C. Rana

amï´>r` g_Ýd`H$, `yEZ n`m©daU OrB©E\$ n[a`moOZm, ~m`mod{g©Q>r B§Q>aZoeZb 
- B§{S>`m H$m`m©b`, ZB© {X„r
National Coordinator, UN Environment GEF Project, 
Biodiversity International-India Of�ice, New Delhi

3 - 4 _B©, 2019 
3-4 May, 2019

AmJÝVwH$ 
Visitor

nXZm_ 
Designation

{XZm§H$ 
Date

dm{f©H$ à{VdoXZ 2019 
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S>m°. S>r.dr. gwYmH$a amd 
Dr. D.V. Sudhakar Rao

àYmZ d¡km{ZH$ (~mJdmZr), \$gbmoÎma àm¡Úmo{JH$s {d^mJ, ^mH¥$AZwn - 
^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jbwê$ 
Pr. Scientist (Hort.), Dept. of Post-Harvest Technology, ICAR-
IIHR, Bengaluru

3 - 4 _B©, 2019 
3-4 May, 2019

S>m°. n„r MÝÐeoIa amd 
Dr. Palli Chandrasekhar 
Rao

nyd© S>rZ, nrOr AÜ``Z, àmo. O`e§H$a Vob§JmZm amÁ` H¥${f {dœ{dÚmb`,  
h¡Xam~mX 
Ex-Dean, PG Studies, Prof. JTSAU, Hyderabad

3 - 4 _B©, 2019 
3-4 May, 2019

lr Ho$.gr. nQ>ob 
Mr. K. C. Patel

AÜ`j, {XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV 
Chairman, Dinkar Seeds Pvt. Ltd., Sabarkatha Gujarat

28 _B©, 2019
28 May, 2019

lr {dO` S>r. PmoQ>o 
Mr. Vijay D. Zote

{XZH$a grS²g àm. {b., gm~aH$mR>m, JwOamV 
Dinkar Seeds Pvt. Ltd., Sabarkatha, Gujarat

28 _B©, 2019
28 May, 2019

S>m°. AnUm© {Vdmar 
Dr. Aparna Tiwari

EQ>rnr~rAma, Am¡a§Jm~mX 
ATPBR, Aurangabad

10 - 15 OyZ, 2019
10 -15 June, 2019

S>m°. Ho$.B©. bdm§So> 
Dr. K. E. Lawande

nyd© {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ed§ nyd© 
Hw$bn{V, S>m°. ~mbmgmho~ gmd§V H$moH$U H¥${f {dÚmnrR>, Xmnmobr 
Ex-Director, ICAR-DOGR & Ex-Vice Chancellor, BSKKV, Dapoli

17 OyZ, 2019
17 June, 2019

S>m°. EZ.nr. qgh 
Dr. N. P. Singh

{ZXoeH$, ^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§YZ g§ñWmZ, ~mam_Vr 
Director, NIASM, Baramati, Pune

17 OyZ, 2019
17 June, 2019

S>m°. BÝXþ gmd§V 
Dr.Indu Sawant

{ZXoeH$, ^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
Director, ICAR- National Research Centre for Grapes, Pune

17 OyZ, 2019 Ed§ 
22 AJñV, 2019 
17 June, 2019 & 
22 August, 2019

S>m°. bmIZ qgh
Dr. Lakhan Singh

gh ̂ mH¥$AZwn - H¥${f àm¡Úmo{JH$s AZwà`moJ AZwg§YmZ g§ñWmZ (AQ>mar), nwUo 
ICAR-Agricultural Technology Application Research Institute 
(ATARI), Pune

22 AJñV, 2019  
22 August, 2019

S>m°. Ho$.dr. àgmX 
Dr. K. V. Prasad

{ZXoeH$, ^mH¥$AZwn - nwîn{dkmZ AZwg§YmZ {ZXoemb`, nwUo 
Director, ICAR-DFR, Pune

22 AJñV, 2019  
22 August, 2019

S>m°. OJXre amUo 
Dr. Jagadish Rane

{ZXoeH$, ^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§YZ g§ñWmZ, ~mam_Vr 
Director, ICAR- NIASM, Pune

22 AJñV, 2019  
22 August, 2019

S>m°. Eg.Ama. JS>mI$ 
Dr. S. R. Gadakh

àgma {ZXoeH$, _hmË_m \w$bo H¥${f {dÚmnrR>, amhþar
Director of Extension, MPKV Rahuri

22 AJñV, 2019 
22 August, 2019

S>m°. nr.Or. B§Jmobo 
Dr. P. G. Ingole

àgma {ZXoeH$, dg§Vamd ZmB©H$ ‘amR>dmS>m H¥${f {dÚmnrR>, na^Ur
Director of Extension, VNMKV, Parbhani

22 AJñV, 2019  
22 August, 2019

S>m°. Or.Ho$. _hmnmÌ 
Dr. G. K. Mahapatra

AÜ`j, ^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ joÌr` Ho$ÝÐ, nwUo 
Head, ICAR-IARI Regional Station, Pune

22 AJñV, 2019  
22 August, 2019

S>m°. Am|H$ma ZmW ew³bm
Dr. Omkar Nath Shukla

ghm¶H$ {ZXoeH$, ^maVr¶ CîUH${Q>~§Yr¶ ‘m¡g‘ {dkmZ, nwUo 
Assistant Director, Indian Tropical Meteorological Science, 
Pune

12 {gV§~a, 2019  
12 September, 2019

S>m°. {h‘m§ey eoIa 
Dr. Himanshu Shekhar 

d¡km{ZH$ (Or), ajm AZwg§YmZ Ed§ {dH$mg g§KQ>Z, nwUo  
Scientist (G), DRDO, Pune 

26 {gV§~a, 2019  
26 September, 2019

AmJÝVwH$ 
Visitor

nXZm_ 
Designation

{XZm§H$ 
Date
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Personnel

Shri. Saurav Ghosh, Scientist (Agronomy) joined at ICAR-DOGR on 15 April 2019 after 
th

completion of 109  FOCARS training at ICAR-NAARM, Hyderabad.

Shri. Amrendra Kishore, Administrative Of�icer transferred on promotion from ICAR-

IINRG, Ranchi and joined at ICAR- DOGR on 18 April 2019.  

Shri. Pradeepkumar S. Khanna retired from skilled supporting staff, ICAR- DOGR on 

31 March 2019.

loUr  
Category 

ñdrH¥$V nX
Sanctioned Posts

^ao hþE nX
Filled up Posts

[aº$ nX
Vacant Posts 

AmaE_nr/RMP 01 01 00

d¡km{ZH$/Scientist 22 19 03

VH$ZrH$s/Technical 10 10 00

àemg{ZH$/Administrative 12 09 03

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 

lr gm¡ad Kmof, d¡km{ZH$ (gñ`{dkmZ) Zo ^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX _| 
109dm§ \$moH$mg© à{ejU nyam hmoZo Ho$ ~mX {XZm§H$ 15 Aà¡b, 2019 H$mo ^mH¥$AZwn- ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` _| godm^ma J«hU {H$`m& 

lr A_aoÝÐ {H$emoa, àemg{ZH$ A{YH$mar Zo ̂ mH¥$AZwn - ̂ maVr` àmH¥${VH$ am°b Ed§ Jm|X AZwg§YmZ g§ñWmZ, 
am§Mr go nXmoÞ{V na ñWmZmÝVaU hmoZo na {XZm§H$ 18 Aà¡b, 2019 H$mo ^mH¥$AZwn- ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` _| H$m`©^ma J«hU {H$`m& 

godm{Zd¥{Îm/Retirement 

lr àXrn Hw$_ma Eg. IÞm, Hw$eb ghm`r H$‘©Mmar {XZm§H$ 31 _mM©, 2019 H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` go godm{Zd¥Îm hþE& 

H$‘©Mmar¶m| H$s pñW{V/Staff Position  

dm{f©H$ à{VdoXZ 2019 
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List of Staff

H«$.g§.
Sr. No.

Zm_ 
Name

nXZm_ 
Designation

H$‘©Mmar¶m| H$s gyMr   

Annual Report 2019 

2. S>m°. {dO` _hmOZ 
Dr. Vijay Mahajan

àYmZ d¡km{ZH$ (~mJdmZr) 
Principal Scientist (Horticulture)

3. S>m°. E.Oo. Jwám 
Dr. A. J. Gupta

àYmZ d¡km{ZH$ (~mJdmZr) 
Principal Scientist (Horticulture)

4. S>m°. Eg.Oo. Jmd§So> 
Dr. S. J. Gawande

àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ) 
Principal Scientist (Plant Pathology)

5. S>m°. Eg. AmZ§XZ 
Dr. S. Anandhan

àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s) 
Principal Scientist (Biotechnology)

6. S>m°. Eg.Eg. JmS>Jo 
Dr. S. S. Gadge

d[að> d¡km{ZH$ (H¥${f àgma) 
Senior Scientist (Agricultural Extension)

7. S>m°. E. W§Jmgm_r 
Dr. A. Thangasamy

d[að> d¡km{ZH$ (_¥Xm {dkmZ) 
Senior Scientist (Soil Science)

8. S>m°. {H$aU ^JV 
Dr. Kiran Bhagat

d¡km{ZH$ (nmXn H$m{`©H$s) 
Scientist (Plant Physiology)

9. S>m°. H$ë`mUr Jmoao©nmQ>r 
Dr. Kalyani Gorrepati

d¡km{ZH$ (H¥${f g§aMZm Ed§ àg§ñH$aU A{^`m§{ÌH$s)
Scientist (Agricultural Structure and Processing 
Engineering)

10. S>m°. dr. H$ê$næ`m 
Dr. V. Karuppaiah

d¡km{ZH$ (H¥${f H$sQ>{dkmZ) 
Scientist (Agricultural Entomology)

11. S>m°. {dœZmW Ama. `bm_„o 
Dr. Vishwanath R. Yalamalle

d¡km{ZH$ (~rO àm¡Úmo{JH$s) 
Scientist (Seed Technology)

12. S>m°. Ama.~r. H$mbo 
Dr. R. B. Kale

d¡km{ZH$ (H¥${f àgma) 
Scientist (Agricultural Extension)

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 Oo. Hw$bXrn 
Shri. J. Kuldip 

d¡km{ZH$ (O¡d àm¡Úmo{JH$s) 
Scientist (Biotechnology)

17. S>m°. `moJoe ImSo> 
Dr. Yogesh Khade

d¡km{ZH$ (~mJdmZr) 
Scientist (Horticulture)

1. S>m°. _oOa qgh 
Dr. Major Singh

{ZXoeH$ 
Director

d¡km{ZH$ H$‘©Mmar dJ©/Scienti�ic Staff
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1. lr {Xbrn ~r. _§wT>arH$a 
Shri. Dilip B. Mundharikar

{ZXoeH$ Ho$ {ZOr g{Md 
Private Secretary to Director

àemg{ZH$ H$‘©Mmar dJ©/Administrative Staff 

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 Eg.Q>r. H§$S>dmb
Shri. S.T. Kandwal

ghm`H$ 
Assistant

5. lr_Vr _§Jbm Eg. gmbdo 
Mrs. Mangala S. Salve

ghm`H$ 
Assistant

6. lr_Vr Zohm Ama. Jm`H$dmS> 
Mrs. Neha R. Gaikwad

ghm`H$ 
Assistant

7. lr amOZ Ho$. XoS>Jo 
Shri. Rajan K. Dedage

d[að> {b{nH$ 
Upper Division Clerk

8. 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. Eodbo 
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

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

18. S>m°. gm¡å`m nr.Eg. 
Dr. Soumia P.S.

d¡km{ZH$ (H¥${f H$sQ>{dkmZ) 
Scientist (Agricultural Entomology)

19. lr AemoH$ Hw$_ma 
Shri. Ashok Kumar

d¡km{ZH$ (nmXn O¡d agm`Z{dkmZ) 
Scientist (Plant Bio-chemistry)

20. lr gm¡ad Kmof 
Shri. Sourav Ghosh

d¡km{ZH$ (gñ`{dkmZ) 
Scientist (Agronomy)

{ZXoeH$ H$m¶m©b¶/Director's Cell 

dm{f©H$ à{VdoXZ 2019 
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Hw$eb ghm`r H$‘©Mmar dJ©/Skilled Supporting Staff

1. lr gwZrb Ho$. g¡X 
Shri. Sunil K. Said

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

2. lr amOoÝÐ Eg. Hw$bH$Uu 
Shri.  Rajendra S. Kulkarni

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

3. lr n§T>arZmW Ama. gmoZdUo 
Shri. Pandharinath R. Sonawane

Hw$eb ghm`r H$‘©Mmar  
Skilled Supporting Staff

4. lr nmonQ> B©. VmS>Jo 
Shri. Popat E. Tadge

Hw$eb ghm`r H$‘©Mmar  
Skilled Supporting Staff

5. lr _hmXþ Eg. H$mbo 
Shri. Mahadu S. Kale

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

6. lr g§O` S>r. dmK_mao 
Shri.  Sanjay D. Waghmare

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

7. lr ZB©_ EM. eoI 
Shri. Nyaeem H. Shaikh

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

8. lr gVre ~r. VmnH$sa 
Shri.  Satish B. Tapkir

Hw$eb ghm`r H$‘©Mmar $ 
Skilled Supporting Staff

9. lr A_mob S>r. \w$bgwÝXa 
Shri.  Amol D. Fulsunder

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

10. lr {edmOr Eg. Jmonmbo 
Shri.  Shivaji S. Gopale

Hw$eb ghm`r H$‘©Mmar 
Skilled Supporting Staff

8. lr EM.Eg. Jdbr 
Shri.  H.S. Gavali

VH$ZrH$s ghm`H$ 
Technical Assistant

9. lr am_ dmB©. ~moå~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

Annual Report 2019 
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Financial Statement

{dÎmr` {ddaU 

boIm erf© 
Head of Accounts

ê$n`o (bmI)/Rupees (Lakhs)

~OQ> Amd§Q>Z 
Budget Allocation

ì``
Expenditure

gaH$mar AZwXmZ 
Government Grant 

1378.81 1361.85

nr - F$U Ed§ A{J«_ 
P- Loans and Advances

0.00 0.00

Ama - O_m 
R-Deposit

31.59 28.91

S>r`yEg 
DUS

7.00 6.77

E~rAmB© 
ABI

2.00 1.96

AmB©nrAma
IPR

10.00 9.32

{ZH«$m 
NICRA

10.00 8.60

M_Z 
CHAMAN 

2.59 2.26

Hw$b /Total 1410.40 1390.76

amOñd g¥OZ 
Revenue Generation 

ê$n`o (bmI) 
Rupees (Lakhs)

Ho$ÝÐ/Centre

\$m_© CËnmX H$s {~H«$s 
Sales of farm produce

4.54

AÝ` Am` 
Other income 

23.88

AmaE\$Eg /RFS

\$m_© CËnmX H$s {~H«$s 
Sales of farm produce

100.1

AÝ` Am` 
Other income 

1.22

Hw$b/Total 129.74

dm{f©H$ à{VdoXZ 2019 
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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.

OZdar, 2019
January 2019

29.75 7.59 75.00 50.52 9.22 0.00 3.52

\$adar, 2019
February 2019

32.33 10.38 73.79 49.59 9.14 0.00 3.94

_mM©, 2019 
March 2019

34.43 14.20 64.83 44.20 8.48 0.00 4.92

Aà¡b, 2019 
April 2019

38.40 16.79 61.57 43.80 9.45 14.80 6.18

_B©, 2019 
May 2019

38.43 20.90 69.34 48.09 10.00 0.00 6.24

OyZ, 2019 
June 2019

33.86 21.54 81.69 67.59 6.86 175.20 4.94

OwbmB©, 2019 
July 2019

28.57 21.64 91.03 81.19 5.72 350.50 1.89

AJñV, 2019
August 2019

28.08 20.59 83.90 76.65 3.63 169.80 1.14

{gVå~a, 2019
September 2019

28.01 20.49 89.28 75.48 3.73 199.04 1.03

Aºy$~a, 2019 
October 2019

29.55 20.25 87.06 68.60 5.74 136.80 1.70

Zdå~a, 2019
November 2019

28.90 17.75 81.50 63.63 8.02 40.00 2.67

{Xgå~a, 2019
December 2019

28.28 16.09 79.00 63.00 5.90 5.40 2.84

_m¡g_ g§~§Yr Am§H$‹S>§o 
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Onion and Garlic Varieties 

ß¶mO Ed§ bhgwZ H$s àOm[V¶m§§

^r‘m gwna/Bhima Super ^r‘m S>mH©$ aoS>/Bhima Dark Red

^r‘m amO/Bhima Raj

^r‘m aoS>/Bhima Red

^r‘m e{º$/Bhima Shakti ^r‘m {H$aU/Bhima Kiran 

^r‘m bmBQ> aoS>/Bhima Light Red ^r‘m ew^«m/Bhima Shubhra ^r‘m ídoVm/Bhima Shweta

^r‘m g’o$X/Bhima Safed ^r‘m Amo‘H$ma/Bhima Omkar ^r‘m nn©b/Bhima Purpal 

^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶
amOJwê$ZJa-410 505, nwUo, ‘hmamï´>, ^maV

ICAR - Directorate of Onion and Garlic Research 
Rajgurunagar-410 505, Pune, Maharashtra, India 
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