
















H$m`©H$mar gmam§e /Executive Summary 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s 
AZwg§YmZ, àgma Ed§ {dH$mg J{V{d{Y`m| H$mo N>: AZwg§YmZ 
H$m`©H«$_m| Am¡a Zm¡ VXW©/~mø {dÎm nmo{fV n[a`moOZmAm| Ho$ 
_mÜ`_m| go Mbm`m Om ahm h¡& A{YH$m§e n[a`moOZmE§ A§Va-
{df`r h¢ Am¡a BZH$m à`moOZ CÔoí`m| Ho$ AZwgma bú`m| H$mo 
hm{gb H$aZo _| g^r nhbwAm| na AÜ``Z H$aZm h¡& BgHo$ 
Abmdm, {ZXoemb` Ûmam ß`mO ~rO Ed§ bhgwZ amonU gm_J«r H$m 
CËnmXZ d {dVaU, AZw~§Y AZwg§YmZ n[a`moOZmAm| VWm 
àXe©Z, à{ejU, àXe©Zr Am{X g{hV {H$gmZ CÝ_wI àgma 
J{V{d{Y`m§ ̂ r Am`mo{OV H$s JBª& Bg df©, ̂ mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Zo {dH${gV {H$E JE ^mH¥$AZwn-
S>rAmoOrAma _moQ>amBÁS> ß`mO J«oS>a Ho$ {Z_m©U Am¡a {~H«$s Ho$ {bE 
EH$ bKw ñVar` CÚmoJ Ama.Ho$. B§Or{Z`[a¨J Ho$ gmW EH$ 
g_Pm¡Vm kmnZ na hñVmja {H$E& {d{^Þ O¡{dH$ VWm AO¡{dH$ 
X~md n[apñW{V`m| H$m _wH$m~bm H$aZo _| ß`mO Ed§ bhgwZ H$s 
IoVr _| àogrOZ H¥${f Ho$ _hËd Ed§ bm^m| na {dMma H$aVo hþE 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam EH$ 
àm`mo{JH$ n[a`moOZm ''ß`mO d bhgwZ H$s IoVr _| `yEdr H$s 
ì¶mnH$Vm Ed§ AZwà`moJ'' H$mo àma§^ {H$`m J`m& df© 2017-18 
Ho$ Xm¡amZ Mmby AZwg§YmZ Ed§ {dH$mg H$m`©H«$_m| H$s _w»` 
CnbpãY`m| H$mo ZrMo g§{já- ê$n _| àñVwV {H$`m J`m h¡&  

\$gb gwYma
^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` H$s bmb ß`mO 
H$s Xmo {H$ñ_m| ̀ Wm ̂ r_m bmBQ> aS‹o > Ama¡  ̂ r_m g\$o X VWm bhgZw  H$s 
EH$ {H$ñ_ ̂ r_m nnb©  H$mo JQ> A{YgMy Zm Eg.Am.o  261 (B)©  {XZmH§ $ 
16 OZdar, 2018 Ûmam A{Yg{y MV {H$`m J`m& ß`mO H$o  de§ H$« _m| 
`Wm AmaOrnr-3, AmaOrnr-4, S>rAmOo rAma-1605 VWm 
S>rAmOo rAma-1606 H$mo ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  
AZgw Y§ mZ n[a`mOo Zm _| àma§̂  {H$`m J`m& ß`mO de§ H$« _ AmaOrnr 3 
a~r _mg¡ _ H$o  {bE Cn`ºw $ nm`m J`m& Bg de§ H$« _ _| 38.74 Q>Z/h.o  
H$s {dnUZ `m½o ` CnO CËnÞ hBþ © Omo {H$ gdl© ðo >m Vbw Zr` {H$ñ_ 
^r_m e{º$ H$o  _Hw $m~bo _| 24.70 à{VeV A{YH$ h&¡  ̀ h EH$ AJVo r 
n[an¹$Vm (amno U H$o  103 {XZ ~mX) de§ H$« _ h&¡  AmaOrnr-4 de§ H$« _ 
_| 35.76 Q>Z/h.o  H$s {dnUZ ̀ m½o `mo CnO CËnÞ hBþ © Omo {H$ gdl© ðo > 
Vbw Zr` {H$ñ_ ̂ r_m e{º$ H$o  _Hw $m~bo _| 15.92 à{VeV A{YH$ h&¡  
ß`mO de§ H$« _ S>rAmOo rAma-1605 _| 41.85 Q>Z/h.o  H$s {dnUZ 
`m½o ` CnO CËnÞ hBþ © Omo {H$ gdl© ðo > Vbw Zr` {H$ñ_ ̂ r_m e{º$ H$s 

The	research,	extension	and	development	activities	

of	 ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research	

are	 being	 carried	 out	 under	 six	 research	

programmes	 and	 nine	 adhoc/externally	 funded	

projects.	Most	of	the	projects	are	inter-disciplinary	

and	aimed	at	taking	studies	on	all	aspects	to	achieve	

the	targets	as	per	objectives.	In	addition,	production	

and	distribution	of	onion	seed	and	garlic	planting	

material,	 contract	 research	 projects	 and	 farmer	

or iented 	 ex tens ion 	 ac t iv i t i es 	 inc lud ing 	

demonstrations,	training,	exhibitions	etc.	were	also	

conducted	by	the	Directorate.	This	year,	ICAR-DOGR	

signed	 MoU	 with	 R.K	 Engineering,	 a	 small	 scale	

industry	for	manufacturing	and	sale	of	ICAR-DOGR	

motorized	 onion	 grader.	 Considering	 importance	

and	advantages	of	precision	 farming	 in	onion	and	

garlic	cultivation	to	tackle	various	biotic	and	abiotic	

stress	situations,	ICAR-DOGR	started	a	pilot	project	

with	idea	Forge	on	“Scope	and	application	of	UAV	in	

onion	 and	 garlic	 cultivation”.	 The	 salient	

achievements	 in	 the	 ongoing	 R&D	 programmes	

during	 the	 year	 2017-18	 are	 summarized	 below	

briefly.

Crop	Improvement

Two	 red	onion	 varieties	viz.;	 Bhima	Light	Red	 and	

Bhima	Safed	and	one	garlic	variety	Bhima	Purple	of	

ICAR-DOGR	were	notified	vide	Gazette	Notification	
thS.O.	261	(E)	dated	16 January	2018.	RGP-3,	RGP-4,	

DOGR-1605,	 and	 DOGR-1606	 onion	 lines	 were	

introduced	in	AINRPOG	trial.	RGP-3	an	onion	line	was	

found	 suitable	 for	 rabi	 season.	 This	 line	 produced	

38.47	t/ha	marketable	yield	which	is	24.70%	higher	

than	the	best	check	Bhima	Shakti.	This	line	is	early	in	

maturity	(103	days	after	transplanting).	The	RGP-4	

line	produced	35.76	t/ha	marketable	yield	which	is	

15.92%	higher	than	the	best	check	Bhima	Shakti.	The	

onion	 line	 DOGR-1605	 produced	 41.85	 t/ha	 of	

marketable	 yield	which	 is	 24.43%	higher	 than	 the	
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Vbw Zm _| 24.43 à{VeV A{YH$ h&¡  S>rAmOo rAma-1606 de§ H$« _ 
a~r _mg¡ _ H$o  {bE Cn`ºw $ h&¡  Bg de§ H$« _ _| 40.46 Q>Z/h.o  H$s 
{dnUZ `m½o ` CnO CËnÞ hBþ © Omo {H$ gdl© ðo > Vbw Zr` {H$ñ_ ^r_m 
e{º$ H$o  _Hw $m~bo _| 20.31 à{VeV A{YH$ h&¡

~mOma H$s Ñ{ï> go H$§ X AmH$ma Ama¡  n[an¹$Vm H$o  g_` _| EH$ê$nVm H$o  
_hËd H$mo XIo Vo hEþ , S>rAmOo rAma hmB{~S« >-6 ß`mO gH§ $a H$mo ApIb 
^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZZ n[a¶mOo Zm H$m`H© $« _ _| 
em{_b {H$`m J`m& {nN>bo Xmo dfm] _,|  Bg gH§ $a _| 41.86 Q>Z/h.o  H$s 
{dnUZ `m½o ` CnO nX¡ m hBþ © Omo {H$ gdl© ðo > Vbw Zr` {H$ñ_ ^r_m 
{H$aZ (35.52 Q>Z/h.o ) H$s Vbw Zm _| 17.87 à{VeV A{YH$ h&¡  
nVbr Jr« dm H$o  gmW BgH$m Amg¡ V H$§ X ̂ ma 70.0 Jm« _ h&¡  BgH$o  H$§ Xm| 
H$s IXw mB© amno mB© H$o  108 {XZm| ~mX H$s OmVr h¡ Ama¡  BgH$s ̂ ÊS>maU 
j_Vm ̂ r AÀN>r h&¡  

ß`mO _,|  {d{^ÝZ bmb Ed§ g\$o X àJV VWm àma{§ ^H$ àOZZ de§ H$« _m| 
H$m _ëy `mH§ $Z {dnUZ `m½o ` CnO, ^ÊS>ma j_Vm, H$w b Kbw Zerb 
R>mgo  nXmW© Ae§  Am{X H$o  {bE {H$`m J`m O~{H$ bhgZw  H$o  lðo > 
de§ H$« _m| _| ~S‹ >r H$br AmH$ma, Cƒ ^ÊS>maU j_Vm VWm H$w b 
Kbw Zerb R>mgo  nXmW© Ae§  Am{X H$o  {bE N>Q§ >mB© H$s JB&©  Om`mOZZ 
H$m Cn`mJo  H$aH$o  AV§ : àOmV de§ H$« _m| H$m {dH$mg H$aZo _| bJ^J 20 
S>rEM de§ H$« _ {dH${gV {H$E JE& AmU{² dH$ _mH$© am| H$m Cn`mJo  H$aH$o  
AmemOZH$ OZZÐì` H$m bjUdUZ©  {H$`m J`m Ama¡  gmW hr 
AmBE© bnr AmU{² dH$ _mH$© am| H$s {S>OmBqZJ VWm à_mUZ Ûmam 
OrZm{o _H$ gg§ mYZ H$m {dH$mg {H$`m J`m& 

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` _,|  nN>Vo r 
Iar\$ (186 àm{á`m)§ , a~r (40 ~hJþ Uw H$ ß`mO g{hV 169 
àm{á`m)§  VWm Iar\$ (40 ~hJþ Uw H$ ß`mO g{hV 145 àm{á`m)§  H$o  
Xma¡ mZ bmb ß`mO H$m VWm Bgr àH$ma Iar\$ (45 àm{á`m)§  VWm 
nN>Vo r Iar\$ (35 àm{á`m)§  H$o  Xma¡ mZ g\$o X ß`mO  H$m Vbw Zr` 
{H$ñ_m| H$o  gmW _ëy `mH§ $Z {H$`m J`m & bhgZw  _,|  CnO Ed§ CnO 
H$mo ~T‹ >mZo dmbo AÝ` JUw m| H$o  {bE a~r _| H$w b 126 àm{á`m| Ama¡  
Iar\$ _| H$w b 440 àm{á`m| H$m _ëy `mH§ $Z {H$`m J`m& XrK© {Xdg 
dmbr n[apñW{V`m| H$o  VhV M`{ZV {H$E JE ß`mO d bhgZw  
de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& dÝ` E{b`_ _,|  18 Aën 
Xm{o hVm E{b`_ àOm{V`m| H$m bjUdUZ©  {d{^Þ nUu` JUw m| H$o  
{bE {H$`m J`m& nZw : àmW{_H$Vm AmYma na CnbãY E{b`_ 
àOm{V`m| ̀ Wm E. {\$ñQ>wH$bmgo _, E. Q>`~y amgo _ VWm E. \$o« JaÝo ga 
H$o  gmW AV§ a-{d{eï> gH§ $aU H$m à`mg {H$`m J`m & E{b`_ grnm 
H$o  gmW H$w b 175 \$y bm| H$m H$« mg H$am`m J`m& 

ß`mO {Wß« g H$o  {dê$Õ dÝ` E{b`_ à{d{ï>`m§ EZOr~r-9969, 
EZE_H$o -3216, EZE_H$o -3227, EZE_H$o -3246, E{b`_ 
grnm-Eb-CÁ~{o H$ñVmZ EEbEb-1595 AË`{YH$ à{VamYo r 
nmB© JB,ª  hmbm{§ H$, IVo  n[apñW{V`m| _| H$w b 18 {d{^Þ ß`mO 
de§ H$« _m| _| à{Vam{o YVm XIo Zo H$mo {_br& ß`mO à{d{ï> S>ãë¶-y

best	check	Bhima	Shakti.	DOGR-1606	is	an	onion	line	

suitable	 for	 rabi	 season.	 This	 line	 produced	 40.46	

t/ha	marketable	yield	which	is	20.31%	higher	than	

the	best	check	Bhima	Shakti.	

Looking	 importance	of	uniformity	 in	bulb	size	and	

time	of	maturity	in	market	point	of	view,	DOGR	Hy-6	

onion	 hybrid	 introduced	 in	 AINRPOG.	 In	 last	 two	

years,	 this	hybrid	produced	41.86	 t/ha	marketable	

yield	which	is	17.87%	higher	than	best	check	Bhima	

Kiran	(35.52	t/ha).	The	average	bulb	weight	is	70.0	g	

with	a	thin	neck.	Its	bulbs	harvested	in	108	days	after	

transplant	and	good	in	storage.

In	onion,	different	red	and	white	advance	and	initial	

breeding	lines	were	evaluated	for	marketable	yield,	

storability,	TSS	content	etc.	while	in	garlic	elite	line	

where	 screened	 for	 big	 clove	 size,	 high	 storability,	

TSS	 etc.	 In	 the	 development	 of	 inbred	 lines	 using	

gynogenic,	around	20	DH	 line	has	been	developed.	

Promising	 germplasm	 were	 characterized	 using	

molecular	markers	as	well	as	a	genomic	resource	has	

been	 developed	 by	 designing	 and	 validating	 ILP	

molecular	markers.		

At	ICAR-DOGR,	red	onion	germplasm	was	evaluated	

during	 late	 kharif	 (186	 accessions),	 rabi	 (169	

accessions	including	40	multiplier	onion)	and	kharif	

(145	accessions	including40	multiplier	onion)	along	

with	 checks	 and	 white	 onion,	 during	 kharif	 (45	

accessions)	 and	 during	 late	 kharif	 (35	 accessions)	

were	evaluated.	In	garlic,	126	accession	during	rabi	

and	440	accessions	during	kharif	were	evaluated	for	

yield	and	contributing	traits.	At	 long	day	condition	

also	selected	onion	and	garlic	lines	were	evaluated.	In	

wild	 alliums,	 18	underutilized	Allium	 species	were	

characterized	for	different	foliage	traits.	Further,	an	

attempt	of	inter-specific	hybridization	with	available	

Allium	 species-	 A.	 fistulosum,	 A.	 tuberosum	 and	 A.	

fragrance	 has	 been	 initiated	 on	 priority.	 Total	 175	

flowers	were	crossed	with	A.	cepa.	

Wild	 Allium	 entries	 NGB-9969,	 NMK-3216,	 NMK-

3227,	NMK-3246,	Allium	cepa-L-Uzbekistan	All-1595	

found	 to	 be	 highly	 resistant	 against	 onion	 thrips,	

however,	total	eighteen	different	onion	lines	showed	

resistance	in	field	condition.	Onion	entry	W-402	AD-

4	 reported	 lowest	 PDI	 of	 8	 against	 anthracnose	
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402- ES>r-4 _| Iar\$ _mg¡ _ H$o  Xma¡ mZ EW§ Šo« ZmO°  amJo  H$o  {dê$Õ 
8 H$m Ý`Zy V_ nrS>rAmB© ñH$mao  nm`m J`m Ama¡  S>ãë¶-y 306 _| Eg. 
EpŠgJAw m H$o  H$maU hmZo o dmbr j{V à{VeV g~go H$_ nmB© JB&©  
H$w b 13 VWm 7 ß`mO à{d{ï>`m| H$s nhMmZ H$« _e: gIy m g{hîUw 
Ama¡  Ob ̂ amd g{hîUw H$o  ê$n _| H$s JB&©  

\$gb CËnmXZ 

W_mW} ao no r VWm {d^Á`mVo H$ {Q>n gd§ YZ©  H$o  _mÜ`_ go ñd: nmÌo 
dm`ag _ºw $ gúy _ H$§ {XH$m VWm bhgZw  nmXn$ {dH${gV {H$E JE 
Ama¡  hm{gb nmXnH$m| H$mo g\$bVmndy H© $ IVo  _| ñWmZmÝV[aV {H$`m 
J`m& IVo  _| grYo ñWmZmÝV[aV H$s JBª gúy _ H$§ {XH$m _| ~hþ H${b`m| 
H$o  gmW AÀN>Z JUw dÎmm dmbo H$§ X {dH${gV hEþ & 

{d{^Þ \$gbMH$«  àUmbr _| ß`mO CËnmXZ Ama¡  _X¥ m Cda© Vm 
pñW{V na ñWm\$B© ImX à`mJo  H$o  à^md H$m _ëy `mH§ $Z {H$`m J`m 
{Og_| àX{eV©  hAþ m {H$ ndy d© Vu \$gb H$o  ê$n _| _¸$m H$mo em{_b 
H$aZo Ama¡  d_u H$ånmño Q> H$o  gmW AO{¡ dH$ Cda© H$ H$m à`mJo  H$aZo 
na C„Io Zr` ê$n go H$ht A{YH$ H$§ X CnO {_br& AO{¡ dH$ 
Cda© H$m| H$m AH$o bo à`mJo  H$aZo H$s Vbw Zm _| d_u H$ånmño Q> Ama¡  
AO{¡ dH$ Cda© H$m| H$m EH$gmW à`mJo  H$aZo na nmY¡ m eîw H$ nXmW© 
CnO, nmY¡ m \$mñ° \$mao g, nmQo >m{g`_ Ama¡  gë\$a _mÌm, _X¥ m O{¡ dH$ 
H$m~Z©  CnbãY$ ZmBQ>́mOo Z, \$mñ° \$mao g d gë\$a _| ~T‹ >mVo ar hBþ &©

ß`mO H$s CnO, nmfo H$ VËdm| H$s _mÌm Ama¡  H$§ X H$s JUw dÎmm na 
\$mñ° \$mag Kbw Zerb OrdmUw VWm _mBH$mao mBOb Q>rH$o  H$o  à^md 
H$m _ëy `mH§ $Z {H$`m J`m {Og_| nVm Mbm {H$ \$mñ° \$mao g Kbw Zerb 
OrdmUw CnMma H$o  {~Zm _mBH$mao mBOb Q>rH$mH$aU Ama¡  H$§ Q>́mbo  H$s 
Vbw Zm _| \$mñ° \$mao g Kbw Zerb OrdmUw H$m Q>rH$mH$aU H$aZo na H$§ X 
CnO _| 2-3 à{VeV H$s ~T‹ >mVo ar hBþ &©  \$mñ° \$mao g Kbw Zerb 
OrdmUw + _mBH$mao mBOb Q>rH$mH$aU go ß`mO H$o  nmY¡ m| _| 
nao mŠ° grS>oO J{V{d{Y Ama¡  àmQo >rZ _mÌm ~T‹ >r& 

Ob ̂ amd X~md H$o  {bE ß`mO H$s \$gb _| gdm{© YH$ gd§ Xo Zerb 
~T‹ >dma AdñWm H$s nhMmZ H$aZo H$o  à`mOo Z go EH$ AÜ``Z 
Am`m{o OV {H$`m J`m {Og_| nVm Mbm {H$ nmY¡  amno U H$o  20-90 
{XZ gdm{© YH$ _hËdnUy © ~T‹ >dma AdñWm hmVo r h¡ Š`m| {H$ Bg 
AdñWm _| AÝ` ~T‹ >dma AdñWmAm| H$s Vbw Zm _| nmY¡ m CÎmaOr{dVm 
Xa, H$§ X JR>Z Ama¡  CnO H$ht A{YH$ à^m{dV hmVo r h&¡  gIy m X~md 
H$s à{V{H$« `m _| ß`mO à{d{ï>̀ m| _| Am`m{o OV {H$E JE OS‹ > AÜ``Zm| 
_| àX{eV©  hAþ m {H$ gIy m X~md n[apñW{V H$o  VhV bmb à{d{ï> 
`Wm àm{á 1656 Ed§ 1663 O~{H$ g\$o X à{d{ï> `Wm S>ãë¶y   
397 d S>ãë¶4y 41 Ûmam AÝ` à{d{ï>̀ m| H$o  _Hw $m~bo OS‹ > b~§ mB© Ed§ 
AÝ` AmemOZH$ AmH$¥ {V{dkmZ JUw m| H$o  g~§ Y§  _| ~ho Va àXeZ©  
{H$`m J`m& ^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` 
Ûmam {dH${gV {H$ñ_m| _| gIy m X~md H$o  VhV OS‹ > àXeZ©  H$o  g~§ Y§  _| 

during	kharif	 season	 and	W-306	 registered	 lowest	

per	cent	damage	of	S.	exigua.	Total	thirteen	and	seven	

onion	entries	were	 identified	as	a	drought	tolerant	

and	water	logging	tolerant	respectively.

Crop	Production

In-vitro	virus	free	micro-bulbils	and	garlic	plantlets	

through	 thermotherapy	 and	 meristem	 tip	 culture	

was	 developed	 and	 the	 resultant	 plantlets	 were	

successfully	 transferred	 in	 field.	 Micro-bulbils	

directly	transferred	to	the	field	have	developed	good	

quality	of	bulb	with	multiple	cloves.

Effect	of	permanent	manurial	experiment	on	onion	

production	 and	 soil	 fertility	 status	 in	 different	

cropping	 system	 were	 evaluated	 that	 showed,	

inclusion	of	maize	as	preceding	crop	and	application	

of	inorganic	fertilizer	along	with	vermicompost	gave	

significantly	 higher	 bulb	 yield.	 Application	 of	

inorganic	 fertilizers	 and	 vermicompost	 together	

increased	 plant	 dry	 matter	 yield,	 phosphorus,	

potassium	and	sulphur	content,	soil	organic	carbon	

(SOC),	available	nitrogen,	phosphorus	and	sulphur	as	

compared	to	inorganic	fertilizer	alone.

Effect	of	Phosphorus	solubilizing	bacteria	(PSB)	and	

Mycorrhizal	 inoculation	 on	 onion	 yield,	 nutrient	

concentration	and	bulb	quality	were	evaluated	that	

showed,	inoculation	of	PSB	increased	bulb	yield	by	2-

3%	compared	to	Mycorrhizal	inoculated	and	control	

without	 PSB	 inoculation	 treatments.	 PSB	 plus	

Mycorrhizal	 inoculation	 increased	 peroxidase	

enzyme	activity	and	protein	content	of	onion	plants.

The	study	conducted	to	 identify	 the	most	sensitive	

growth	stage	in	onion	crop	for	water-logging	stress	

showed	20-90	days	after	 transplanting	 is	 the	most	

critical	growth	stage	as	at	 this	 stage	plant	 survival	

rate,	bulb	formation	and	yield	get	severely	affected	as	

compared	to	other	growth	stages.	Root	studies	was	

conducted	 in	onion	entries	 in	 response	 to	drought	

stress	showed	that	red	entries	viz.	Acc.	1656	and	Acc.	

1663	whereas,	the	white	entries	viz.	W	397	and	W	

441	performed	superiorly	over	the	other	entries	w.r.t.	

root	length	and	other	promising	morphological	traits	

under	 drought	 stress.	 Among	 the	 ICAR-DOGR	

varieties	Bhima	Safed	performed	better	followed	by	

Bhima	 Red	 and	 Bhima	 Shweta	 in	 terms	 of	 root	

performance	under	drought	stress.
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H$« _e: ̂ r_m g\$o X, ̂ r_m aS‹o > Ama¡  ̂ r_m œVo m H$m àXeZ©  ~ho Va ahm& 
JUw dÎmm ß`mO ~rO CËnmXZ na namJH$m| H$o  à^md H$m _ëy `mH§ $Z 
{H$`m J`m {OgH$o  n[aUm_m| _| nVm Mbm {H$ ß`mO H$s ~rO \$gb 
na ̂ mOo Z H$s Vbme _| ̂ _« U H$aZo _| hmB{_Zmßo Q>ao mZ _Y_w pŠI`m§ 
à_Iw  H$sQ> de§  Wt Ama¡  BZH$o  Ûmam b{o nS>mßo Q>ao m Ama¡  {S>ßQ>ao m H$s 
Vbw Zm _| ̂ mOo Z H$s Vbme _| bJ^J 97.14 à{VeV ̂ _« U em{_b 
{H$`m OmVm h&¡  ß`mO H$o  \$y b pIbZo Ama¡  namJH$m| H$o  ̂ _« U H$o  ~rM 
g_H$m{bH$Vm H$m _ëy `mH§ $Z {H$`m J`m {Og_| àX{eV©  hAþ m {H$ 
Bï>V_ namJU Ed§ ß`mO ~rO CnO hm{gb H$aZo _| AZnw ay H$ 
_Y_w ŠIr N>Îmo Oê$ar h&¢  _Y_w ŠIr Ûmam ^mOo Z H$s Vbme _| 
J{V{d{Y, \$gb H$¡ Zmno r H$o  Amgnmg dm ẁ Vmn_mZ Ama¡  Amn{o jH$ 
AmÐV© m H$o  ~rM gh-g~§ Y§  {dûcfo U go Vmn_mZ H$o  H$maU 
C„Io Zr` gH$mamË_H$ gh-g~§ Y§  O~{H$ _Y_w ŠIr J{V{d{Y H$o  
H$maU Amn{o jH$ AmÐV© m _| ZH$mamË_H$ gh-g~§ Y§  H$m nVm Mbm& 
namJH$ {ZfYo  AWdm AndOZ©  {d{Y H$o  _mÜ`_ go ß`mO ~rO CnO 
_| namJH$m| H$s ^{y _H$m H$m _ëy `mH§ $Z {H$`m J`m& n[aUm_m| _| nVm 
Mbm {H$ namJH$m| H$s nhM§þ  dmbr n[apñW{V _| namJH$m| H$s {~Zm 
nhM§þ  dmbr n[apñW{V H$o  _Hw $m~bo ~rO CnO 3.35 JUw m A{YH$ 
Wr& a~r 2016-17 H$o  a~r _mg¡ _ H$o  Xma¡ mZ ß`mO H$s \$gb _| 
IanVdma {ZH$bZo go ndy © {d{^Þ emH$Zm{e`m| H$s IanVdma 
{Z`Ì§ U à^mderbVm H$m _ëy `mH§ $Z {H$`m J`m& IanVdma {ZH$bZo 
go ndy © nÝo S>r {_Wm{bZ 30 à{VeV Bg© r H$m à`mJo  Ama¡  gmW hr nmY¡  
amno U H$o  40-60 {XZ ~mX EH$ ~ma hmW go {ZamB-© JSw >mB© H$aZo na 
~ho Va IanVdma {Z`Ì§ U à^mderbVm H$o  gmW 166 à{VeV 
CƒVa H$§ X CnO hm{gb H$s JB&©  AV: ß`mO _| ar{V nH¡ $o O _| 
gYw ma H$aVo g_` Bg CnMma H$mo em{_b {H$`m Om gH$Vm h&¡  

\$gb gaw jm 

AZHo $ amJo m| Ed§ H$sQ> ZmerOrdm| H$o  H$maU hmZo o dmbo O{¡ dH$ X~md go 
ß`mO d bhgZw  _| CnO Ed§ JUw dÎmm gr{_V hmo ahr h&¡  BZ_| g,o  
H$dH$s` amJo  `Wm ñQ>_o \$mB{b`_ AJ§ _mar, nnb©  Yã~m VWm 
EW§ Šo« ZmO° , VWm H$sQ> ZmerOrd Zm_V: {Wß« g Q>~¡ Ho $s à_Iw  O{¡ dH$ 
EOÝo Q>, h¢ {OZH$o  H$maU J§̂ ra CnO ZHw $gmZ hmVo m h&¡  

AmB©Q>rEg (Ho$dmB© 611807) AZwH«$_ (568 ~rnr)Ho$ AmYma 
na E§W«oŠZm°O go g§H«${_V E{b`_ EÝJwbmog_ H$s nhMmZ 
H$moboQ>moQ´>mBH$_ Q´>§H¡$Q>_ Ho$ ê$n _| O~{H$ E{b`_ bmSo>~m°[a`oZ_ _| 
gr. ñnr{W`oZ_ Ho$ ê$n _| H$s JB©& EpŠQ>Z (E‘E’$582476) 
VWm OrS>rnrEM (E‘E’$282477) AZwH«$_m| Ûmam AZwH«$_ H$s 
nwZ: nw{ï> H$s JB©&

Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag, bhgZw  H$m EH$ à_Iw  ì`mnH$ àgma 
dmbm Anj`r {dfmUw h&¡  Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag, H$o  {dê$Õ 
à{VamYo r/g{hîUw OZZÐì` H$mao  g_hy  H$s nhMmZ H$aZo H$o  {bE 
g^r CnbãY H$mao  g_hy m| H$m à{V{Z{YËd H$aZo dmbr 31 bhgZw  

The	 effect	 of	 pollinators	 on	 quality	 onion	 seed	

production	were	evaluated	the	results	revealed	that	

Hymenopteran	 bees	 were	 the	 predominant	 insect	

order	 visiting	onion	 seed	 crop	and	 it	 covers	 about	

97.14%	of	 forage	visit	as	compared	to	Lepidoptera	

and	 Diptera.	 Synchrony	 between	 onion	 flower	

opening	 and	 pollinators	 visit	 were	 evaluated	 that	

showed	the	supplementary	bee	hives	are	essential	to	

achieve	optimum	pollination	and	onion	seed	yield.	 	

The	 correlation	 analysis	 between	 bee	 foraging	

activity,	 air	 temperature	 and	 relative	 humidity	

around	 the	 crop	 canopy	 revealed	 a	 significantly	

positive	 correlation	 as	 influenced	 by	 temperature,	

whereas	 relative	 humidity	 showed	 negative	

correlation	 as	 influenced	 by	 bee	 activity.	 Role	 of	

pollinators	 in	 onion	 seed	 yield	 were	 evaluated	

through	 pollinator	 exclusion	 method.	 The	 results	

showed	that	seed	yield	under	pollinators	accessible	

condition	was	3.35	time	higher	than	pollinator	under	

non	accessible	condition.	Weed	control	efficiency	of	

different	pre	emergence	herbicides	were	evaluated	

in	 onion	 crop	 during	 Rabi	 2016-17.	 The	 pre-

emergence	 application	 of	 Pendimethalin	 30%	 EC	

with	 one	 hand	 weeding	 at	 40-60	 days	 after	

transplanting	produced	166%	higher	bulb	yield	with	

better	weed	control	efficiency.	Hence	this	treatment	

could	 be	 incorporated	 while	 modifying	 the	

production	package	of	practice	in	onion.

Crop	Protection

Biotic	stresses	caused	by	a	number	of	diseases	and	

insect	pests	are	 limiting	yield	and	quality	 in	onion	

and	 garlic.	 Among	 them,	 fungal	 diseases	 like	

Stemphilium	blight,	purple	blotch	and	anthracnose,	

and	 insect	 pests	 namely,	 Thrips	 tabaci	 are	 major	

biotic	agents	that	cause	severe	yield	loss.	

Anthracnose	 infecting	 Allium	 angulosum	 was	

identified	as	Collectotrichum	truncatum	whereas,	C.	

spaethianum	in	 	Allium	ledebourianum	based	on	ITS	

(KY611807)	sequences	(568bp).	The	sequence	was	

further	confirmed	by	Actin	(MF582476)	and	GDPH	

(MF282477)	sequences.

Garlic	common	latent	virus	(GarCLV)	is	an	important	

widespread	degenerative	virus	of	garlic.	In	order	to	

identify	 the	 resistant	 /	 tolerant	 germplasm	 core	

group	 against	 GarCLV,	 quantitative	 real-time	 PCR	

(qRT-PCR)	using	SYBR	green	was	performed	for	31	
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àm{á`m| H$o  {bE EgdmB~© rAma Jr« Z H$m Cn`mJo  H$aH$o  _mÌmË_H$ 
`WmW© g_` nrgrAma (qRT-PCR) {H$`m J`m & àm{á g»§ `m 
176, 266 d 355 _| Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag, H$m g~go 
H$_ {Q>Q>́o nVm Mbm& BgH$o  Abmdm, OrgrEbdr H$m nVm bJmZo H$o  
{bE bny -_r{S>E{Q>S> AmBgmWo _b©  Eånbr{\$H$o eZ {H$`m J`m& 
ZX¡ m{ZH$s àmB_am| H$o  AmYma na, OrgrEbdr H$s _mO¡ Xy Jr H$o  {bE 
bhgZw  nÎmr Z_Zy m| H$s N>Q§ >mB© H$s JB© Ama¡  AZHw $« _U H$aH$o  
EånbrH$mZ°  H$s n{w ï> H$s JB&©  

ñQ>_o \$mB{b`_ dg¡ rH$¡ [a`_ H$m ~bndy H© $ Q>rH$mH$aU H$aH$o  
ñQ>_o \$mB{b`_ AJ§ _mar H$o  {bE 48 ß`mO OrZàê$nm| H$s N>Q§ >mB© H$s 
JB&©  n[aUm_m| _| ñQ>_o \$mB{b`_ AJ§ _mar amJo  H$o  {dê$Õ àm{á 
1613, 1624 d AmaOrnr 4 gV§ {w bV à{VamYo r nmB© JBª O~{H$ 
àm{á 1605, 1629 Ed§ 546-S>rAma gd§ Xo Zerb AWdm 
gJw m« øerb nmB© JB&ª  nZw : ñQ>_o² \$mB{b`_ AJ§ _mar amJo  H$o  {dê$Õ 
ñH$« sqZJ H$aZo H$o  {bE àH$me Ed§ Vmn_mZ _| ~Xbmd H$aH$o  nÎmr 
{S>ñH$ Am_mn {dH${gV {H$`m J`m Og¡ m {H$ nmaån[aH$ IVo  Ama¡  
J_bm ñH$« sqZJ go N>mQ§ >o OmZo dmbo OrZàê$nm| H$s g»§ `m gr{_V 
hmVo r h&¡  ñQ>_o \$mB{b`_ AJ§ _mar amJo  H$o  {dê$Õ ß`mO OrZàê$nm| 
H$s OmM§  H$aH$o  Bg {d{Y H$m à_mUrH$aU {H$`m J`m& Bgr Xma¡ mZ, 
^maV _| nhbr ~ma E{b`_ Q>`~y amgo _ na ñbao m{o Q>`_ amë\$o gmB° ©  
H$m VWm E{b`_ EÝJbw mgo _  na H$mbo Qo >mQo >́mBH$_ Q>́H§ $¡ Q>_ H$o  àH$mno  
H$s [anmQo >© {_br& 

E{b`m{g ò n[adma H$o  gXñ`> EH$ j_Vmerb H$sQ>ZmeH$, _Þ¡ mOo  
~mBpÝS>§J bpo ŠQ>Z H$o  {bE {d»`mV h&¢  Bg{bE, {Wß« g àH$mno  H$o  
{bE M`{ZV E{b`_ àOm{V `Wm E. {\$ñQ>wbmgo _, E. grnm 
eŠo g{n`g,©  E. Q>`~y amgo _, E. hHþ $amB,©  E. eZy mào O¡ _, E. gZo go Ýo g 
VWm E. EÝJbw mgo _ H$s ñH$« sqZJ H$s JB&©  nZw : bpo ŠQ>Z OrZ H$mo 
b{jV H$aZo dmbo àmB_am| H$s {S>OmBZ V¡̀ ma H$s JB&©  {d{^Þ 
E{b`_ àOm{V`m| go bpo ŠQ>Z OrZ H$mo àd{YV©  {H$`m J`m& nZw : 
àË`Ho $ {Wß« g _| AmBd© mBE© gdr Ama¡  Q>r. Q>~¡ Ho $s H$s b{¢ JH$ de§ mdbr 
H$s nhMmZ H$o  {bE àmQo >mHo $mb°  H$m {dH$mg {H$`m J`m&

ß`mO H$o  à_Iw  H$sQ> ZmerOrdm| Ama¡  amJo m| H$o  {dê$Õ nN>Vo r Iar\$ 
2017-18 H$o  Xma¡ mZ H$dH$Zmer H$¡ ~[a`mQo >mn°  H$o  gmW g§̀ mOo Z _| 
AWdm AH$o bo ZE H$sQ>ZmeH$ {gÝQ>́m{Z{bàmbo  H$o  à`mJo  H$o  à^md H$m 
_ëy `mH§ $Z {H$`m J`m& IVo  n[apñW{V`m| _| H$w b N>: CnMma AmO_mE 
JE {OZ_| (i) Ob H$m {N>S‹ >H$md VWm (ii) {\$àm{o Zb Ed§ 
àm{o nH$mZo mOmb°  H$m Cn`mJo  H$« _e: H$sQ>Zmer Ama¡  H$dH$Zmer H$o  ê$n 
_| {H$`m J`m& à^mderbVm S>mQ>m go nVm Mbm {H$ {gÝQ>́m{Z{bàmbo  
(0.9 {_{b./{b.) AH$o bo VWm H$dH$Zmer ({gÝQ>́m{Z{bàmbo  0.9 
{_{b./{b.) H$o  gmW g§̀ mOo Z _| à`mJo  H$aZo na {Z¶Ì§ U H$s Vbw Zm 
_| {Wß« g g»§ `m(_| C„Io Zr` H$_r àX{eV©  hBþ &©

a~r, 2017-18 H$o  Xma¡ mZ IVo  n[apñW{V`m| _| bhgZw  na {Wß« g 
Q>~¡ Ho $s H$o  {dê$Õ Xmo gJw pÝYV Vbo  Zm_V: `Hy $o {bßQ>g Vbo  Ed§ 

garlic	 accessions	 representing	 all	 available	 core	

groups.	 Accession	 no.	 176,	 266	 and	 355	 revealed	

lowest	 titre	 of	 GarCLV.	 Besides,	 Loop-mediated	

isothermal	 Amplification	 (LAMP)	 for	 detection	 of	

GCLV	was	done.	Based	on	diagnostic	primers,	garlic	

leaf	samples	were	screened	for	presence	of	GCLV	and	

the	amplicon	was	confirmed	by	sequencing.

Forty	 eight	 onion	 genotypes	 were	 screened	 for	
Stemphylium	 blight	 using	 forced	 inoculation	 of	
Stemphylium	 vasicarium.	 Results	 revealed	 that	
accessions	1613,	1624	and	RGP-4	were	found	to	be	
moderately	 resistant,	 whereas	 accessions	 1605,	
1629	 and	 546-DR	 were	 relatively	 susceptible	 to	
stemphylium	 blight.	 Further,	 leaf	 disk	 assay	 was	
developed	 by	 altering	 light	 and	 temperature	
conditions	for	screening	against	Stemphylium	blight,	
as	 the	 conventional	 field	 and	 pot	 screening	 limits	
numbers	of	genotypes	to	be	screened.	This	method	
was	 validated	 by	 testing	 the	 genotypes	 of	 onion	
against	stemphylium	blight.	Meanwhile,	Incidence	of	
Sclerotium	 rolfsii	 on	 Allium	 tuberosum	 and	
Colletotrichum	truncatum	on	Allium	angulosum	were	
first	reported	from	India.

Members	of	the	family	Alliaceae	are	well	known	for	

their	mannose	 binding	 lectin,	 a	 potent	 insecticide.	

Therefore,	 selected	 Allium	 species	 such	 as	 A.	

fistulosum,	 A.	 cepa	 shakespearse,	 A.	 tuberosum,	 A.	

hookari,	A.	schoenoprasum,	A.	senescens,	A.	angulosum	

were	screened	for	thrips	incidence.	Further,	primers	

targeting	lectin	gene	were	designed.	The	lectin	gene	

from	various	Allium	species	was	amplified.	Further,	

The	protocol	for	detection	of	IYSV	in	individual	thrips	

and	sexual	lineage	of	T	tabaci	was	developed.

New	 insecticide	 cyantraniliprole,	 alone	 and	 in	
combinations	 with	 fungicide	 cabriotop	 were	
evaluated	during	Late	kharif,	2017-18	against	major	
insect	 pests	 and	 diseases	 of	 onion.	 Total	 of	 six	
treatments	were	imposed	under	field	conditions,	of	
which	 (i)	 water	 spray	 and	 (ii)	 fipronil	 and	
propiconazole	were	used	 as	 control	 for	 insecticide	
and	 fungicide,	 respectively.	 Efficacy	 data	 revealed	
that	 cyantraniliprole	 (@	 0.9	 ml/lit)	 alone	 and	 in	
combination	with	fungicide	(cyantraniliprole	(@	0.9	
ml/lit)	 +	 cabriotop	 2g/lit)	 showed	 significant	
reduction	of	thrips	population	over	control.	

Two	 essential	 oils	 namely,	 Eucalyptus	 oil	 and	
Lemongrass	oil	each	at	two	concentrations	(2ml/lit	
and	4	ml/lit)	were	evaluated	against	Thrips	tabaci	on	
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b_o ZJm« g Vbo  àË`Ho $ H$m Xmo _mÌmAm| `Wm (2 {_{b./{b. Ed§ 4 
{_{b./{b.) _| _ëy `mH§ $Z {H$`m J`m& n[aUm_m| _| nVm Mbm {H$ 
{Wß« g H$s g»§ `m/ _| H$_r bmZo (26.82 go 50.43 à{VeV) _| 
`Hy $o {bßQ>g Vbo   4 {_{b./{b. H$m à`mJo  gdm{© YH$ à^mdr Wm& 
nZw : ß`mO {Wß« g _| dmëo Q>Oo  J{o Q>S> gm{o S>`_ MZ¡ b OrZ, gå~Õ 
nm`aWo m« B° S> à{Vam{o YVm _| CËn[adVZ©  H$s OmM§  H$aZo H$o  {bE EH$ 
AÜ``Z {H$`m J`m& OrZ H$m Am{§ eH$ àdYZ©  Ed§ AZHw $« _U (177 
~rnr) {H$`m J`m& àd{YV©  arOZ H$o  ^rVa ß`mO {Wß« g _| 
nm`aWo m« BS> à{Vam{o YVm go g~§ {§ YV H$mBo © Ego m {d{e{ï> CËn[adVZ©  
Zht ImOo m J`m&  

\$gbm| H$s amno mB© H$s àË`Ho $ VmarI H$o  {bE _mg¡ _ gMy H$mH§ $ 
AmYm[aV g_ml`U _mS° >b {dH${gV {H$E JE& df© 2000 go 
2015 H$o  Xma¡ mZ nUw o {Obo _| {d{^Þ _mg¡ _m| _| nm{jH$ AV§ amb 
(15 OZy , 01 Obw mB,©  15 Obw mB,©  01 AJñV, 15 AJñV, 01 
{gVå~a, 15 {gVå~a, 01 Aº$yy ~a, 15 Aº$y ~a, 01 Zdå~a, 15 
Zdå~a, 01 {Xgå~a, 15 {Xgå~a, 01 OZdar VWm 15 OZdar) 
H$mo {d{^Þ VmarIm| na IVo  narjUm| _| ~dw mB© H$s JB&©  ñdVÌ§  n[adV© 
H$o  ê$n _| _mg¡ _ gMy H$mH§ $ H$m Cn`mJo  H$aH$o  _mS° >b {dH${gV {H$E 
JE O~{H$ AÜ``Z H$o  VhV JUw  AWdm bjU Og¡ o {H$ {Wß« g H$o  
nhbr ~ma {XImB© XZo o na \$gb H$s Am ẁ (dmB© 1); {Wß« g² H$s 
A{V ì`ñV g»§ `m na \$gb Am ẁ (dmB© 2) Ed§ A{YH$V_ {Wß« g 
g»§ `m (dmB© 3) H$m Cn`mJo  ß`mO \$gb H$o  {bE ñdVÌ§  n[adV© H$o  
ê$n _| {H$`m J`m& g^r _mS° >bm| _| C„Io Zr` n[adV© H$m M`Z H$aZo 
H$o  {bE MaU~Õ VarH$o  go g_ml`U VH$ZrH$ H$m Cn`mJo  {H$`m 
J`m& amno U H$s {d{^Þ VmarIm| _| {^Þ bjUm| H$o  {bE {H$E JE 
ndy mZ© _w mZ hm{gb n[aUm_m| H$o  g_mZ hr W&o  {ZYma© U H$o  g^r JUw mH§ $ 
H$o  gmW _mS° >b AÀN>r Vah go Cn`ºw $ ah&o  Bg{bE, amno U H$o  gámh 
go àma§̂  H$aH$o  \$gb ~T‹ >dma H$o  N>: gámh VH$ gmám{hH$ _mg¡ _ 
S>mQ>m H$o  AmYma na BZ _mS° >bm| H$m à`mJo  {Wß« g H$o  {dûdgZr` 
ndy mZ© _w mZ H$o  {bE {H$`m Om gH$Vm h&¡

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam H$s JB© 
{Z`{_V _mZ° rQ>[aJ̈ Ed§ ß`mO ZmerOrd {ZJamZr H$o  n[aUm_ñdê$n 
b{o nS>mßo Q>ao mZ, ß`mO _| EH$ C^aVm hAþ m ZmerOrd nm`m& df© 
2017-18 H$o  Xma¡ mZ ß`mO \$gb _| b{o nS>mßo Q>ao mZ ZmerOrd ̀ Wm 
ñnmSo >mßo Q>ao m Cn-àOm{V H$må° nbŠo g H$o  àH$mno  H$mo XO© {H$`m J`m& 
VWm{n Bgo JmU¡  ZmerOrd _mZm J`m b{o H$Z BgH$m hm{b`m gH§ $« _U 
ñVa A{YH$ nm`m J`m Omo {H$ ß`mO CËnmXZ H$o  {bE EH$ J§̂ ra 
IVam h&¡  IVo  go AÊS>m Ðì`_mZ AWdm qnS> EH${ÌV {H$E JE Ama¡  
CÝho | à`mJo embm n[apñW{V`m| H$o  VhV nmbm J`m& nZw : 
ñnmSo >mßo Q>Ho $am {bQ>wam Ed§ ñnmSo >mßo Q>ao m EpŠgJAw m H$o  ê$n _| CZH$o  
d`ñH$ nI§  {eam{dÝ`mg  nQ¡ >Z© H$o  AmYma na Z_Zy m| H$s nhMmZ H$s 
JB&©  gmW-gmW EbgrAmo 1480 Ed§ EMgrAmo 1298 àmB_am| H$m 
Cn`mJo  H$aH$o  S>rEZE ~maH$mqo S>J H$o  _mÜ`_m| go BgH$s n{w ï> H$s JB&©  
EånbrH$mÝ° g§ H$m AZHw $« _U {H$`m J`m Ama¡  CÝh| EZgr~rAmB© 
OrZ~H¢ $ S>mQ>m~go  _| O_m H$amH$a Eg. EpŠgJAw m VWm Eg. {bQ>wam 

garlic	under	 field	conditions	during	Rabi,	2017-18.	
Results	revealed	that	Eucalyptus	oil	@	4	ml/lit	was	
most	effective	for	thrips	population	reduction	(26.82	
to	 50.43	 %).	 Further,	 a	 study	 was	 conducted	 to	
investigate	 the	 mutation	 in	 voltage	 gated	 sodium	
channel	 gene,	 associated	 pyrethroid	 resistance	 in	
onion	 thrips.	The	gene	was	partially	amplified	and	
sequenced	(177	bp).	Within	the	amplified	region	no	
such	 specific	 mutation	 pertaining	 pyrethroid	
resistance	in	onion	thrips	was	detected.	

Weather	 indices	 based	 regression	 models	 were	

developed	for	each	date	of	planting	of	crops.	The	field	

trials	 were	 sown	 on	 different	 dates	 at	 fortnightly	

intervals	(15-June,	01-July,	15-July,	01-Aug,	15-Aug,	

01-Sep,	15-Sep,	01-Oct,	15-Oct,	01-Nov,	15-Nov,	01-

Dec,	15-Dec,	01-Jan	and	15-Jan)	in	different	seasons	

at	Pune	during	2000	to	2015.	Models	were	developed	

using	 weather	 indices	 as	 independent	 variables,	

while	character	under	study	such	as	crop	age	at	first	

appearance	 of	 thrips	 (Y1),	 crop	 age	 at	 peak	

population	 of	 thrips	 (Y2)	 and	 maximum	 thrips	

population	(Y3)	was	used	as	dependent	variable	for	

onion	crop.	Stepwise	regression	technique	has	been	

used	 for	 selecting	 significant	 variables	 in	 all	 the	

models.	 The	 forecasts	 for	 different	 character	 in	

various	 date	 of	 planting	 were	 at	 par	 with	 the	

observed	 one.	 The	 models	 fitted	 well	 with	 all	 the	

coefficients	 of	 determination.	 Therefore	 these	

models,	based	on	weekly	weather	data	starting	from	

week	of	planting	up	to	six	weeks	of	crop	growth,	can	

be	used	for	reliable	forewarning	of	thrips.	

Regular	monitoring	and	onion	pest	surveillance	by	

ICAR-DOGR	found	lepidopterans	as	emerging	pests	

in	 onion.	 Incidences	 of	 lepidopteran	 pest	 viz.,	

Spodoptera	 spp.	 Complex	 was	 recorded	 in	 onion	

during	2017-18.	Though	considered	as	minor	pest,	

their	recent	infestation	levels	were	found	to	be	high,	

posing	 serious	 threat	 to	 onion	 production.	 Egg	

masses	 from	 the	 field	 were	 collected	 and	 reared	

under	 laboratory	 conditions.	 Further,	 specimens	

were	identified	based	on	their	adult	wing	venation	

patterns	as	Spodoptera	litura	and	Spodoptera	exigua.	

Simultaneously,	 it	 confirmed	 through	 DNA	 bar	

coding	 using	 LCO	 1480	 and	 HCO	 1298	 primers.	

Ampilcons	were	sequenced	and	submitted	to	NCBI	

GenBank	 Database	 and	 recieved	 Nucleotide	
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H$o  {bE H$« _e: Ý`py ŠbAmQo >mBS> AZHw $« _ àm{á g»§ `m E_Or 
745792 Ed§ E_Or 745793 àmá H$s JB&©  VXnþ amÝV Eg. {bQ>wam 
Ed§ Eg. EpŠgJAw m XmZo m| H$o  Ord{dkmZ H$m AÜ``Z à`mJo embm _| 
{H$`m J`m& 

\$gbmÎo ma àmÚ¡ m{o JH$s 

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam {dH${gV 
ß`mO {H$ñ_m| Zm_V: ^r_m {H$aZ, ^r_m e{º$, ^r_m amO, ^r_m 
aS‹o >, ^r_m S>mH$©  aS‹o >, ^r_m gnw a, ^r_m œVo m Ama¡  ^r_m eŵ m«  H$s 
{ZOb© rH$aU Ed§ nZw Ob© rH$aU {defo VmAm| H$m _ëy `mH§ $Z {H$`m 
J`m& nZw : àma{§ ^H$ Z_r _mÌm, H$w b Kbw Zerb R>mgo  nXmW© Ae§  Ed§ 
AÝ` Od¡ -amgm`{ZH$ na¡ m_rQ>am| H$m {dûcfo U {H$`m J`m&^r_m 
gnw a _| {ZOb© rH$aU AZnw mV Ama¡  ^r_m eŵ m«  _| nZw Ob© rH$aU 
AZnw mV g~go Á`mXm nm`m J`m& 

àgma 

H$w b {_bmH$a a~r, Iar\$ Ama¡  nN>Vo r Iar\$ _mg¡ _ H$o  Xma¡ mZ VrZ 
amÁ`m| H$« _e: _hmamï>́, H$ZmQ© >H$ Ama¡  JOw amV _| N>: A{J_«  
n{§ º$àXeZ©  bJmE JE& {ZXeo mb` Ûmam {dH${gV ß`mO {H$ñ_m| H$o  
~rOm| H$mo BZ amÁ`m| H$o  M`{ZV àJ{Verb {H$gmZm| H$mo CnbãY 
H$am`m J`m& ñWmZr` {H$ñ_m| H$s ì`dñWm {H$gmZm| Ûmam ñd §̀ H$s 
JB&©  g^r àXeZ© m| _| ñWmZr` Vbw Zr` {H$ñ_m| H$o  _Hw $m~bo _| 
^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam {dH${gV 
{H$ñ_m| H$m àXeZ©  H$ht ~ho Va nm`m J`m& à{ejU hñVjno m| H$o  
H$maU ß`mO d bhgZw  H$s IVo r H$aZo dmbo {H$gmZm| Ûmam A{OV©  
OmZH$mar Ed§ H$me¡ b na EH$ à^md AÜ``Z Am`m{o OV {H$`m J`m 
{Og_| H$o db ì`m»`mZ {d{Y AmO_mZo na g~go H$_ A{YJ‘ 
gMy H$mH§ $ (3.12) àX{eV©  hAþ m& `h gMy H$mH§ $ ì`m»`mZ + MMm©  
+àXeZ©  {d{Y H$mo AmO_mZo na g~go A{YH$ (7.28) nm`m J`m& 
n[aUm_m| go nVm Mbm {H$ à{ejU H$s AÝ`Z {d{Y`m| H$s Vbw Zm _| 
ì`m»`mZ H$o  CnamV§  MMm© H$aZo Ama¡  àXeZ©  H$aZo na à{ejU 
H$m`H© $« _ H$ht A{YH$ g\$b ahm& df© H$o  Xma¡ mZ, _ao m Jmd§   _ao m 
Jma¡ d, OZOmVr` Cn-`mOo Zm Ama¡  AmË_m ¶mOo Zm H$o  VhV 
{H$gmZm| H$o  {bE H$w b 28 à{ejU H$m`H© $« _ Am`m{o OV {H$E JE 
{OZ_| 1971 {H$gmZm| Zo ^mJ {b`m& {ZXeo mb` Ûmam Xg H$w eb 
ghm`r H$‘M© m[a¶m| H$o  {bE ^r EH$ à{ejU H$m`H© $« _ Am`m{o OV 
{H$`m J`m& ̂ mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Zo 
ß`mO d bhgZw  H$s àmÚ¡ m{o J{H$`m| H$mo àX{eV©  H$aZo H$o  {bE AmR> 
àXe{© Z`m| _| ̂ mJ {b`m& 

{d{dY 

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam {XZmH§ $ 
16 OZy , 2017 H$mo AnZm 20dm§ ñWmnZm {Xdg _Zm`m J`m& 
BgH$o  gmW hr AV§ amï© >́r` ̀ mJo  {Xdg, gØmdZm {Xdg, amï>́r` EH$Vm 
{Xdg, gmåàXm{`H$ gØmdZm gámh, g{§ dYmZ {Xdg, H$¥ {f {ejm 

sequence	accession	No.	MG745792	for	S.	exigua	and	

MG745793	for	S.	litura.	Subsequently	biology	of	both	

S.	litura		and	S.	exigua	were	studied	under	laboratory	

conditions.

Post-Harvest	Technology

Dehydration	 and	 rehydration	 characteristics	 of	
DOGR	onion	varieties	 (Bhima	Kiran,	Bhima	Shakti,	
Bhima	Raj,	Bhima	Red,	Bhima	Dark	Red,	Bhima	Super,	
Bhima	Shweta	and	Bhima	Shubhra)	were	evaluated.	 	
Further,	initial	moisture	content,	total	soluble	solids	
(TSS)	and	other	biochemical	parameters	were	also	
analysed.	Dehydration	ratio	was	found	maximum	in	
Bhima	 Super	 and	 rehydration	 ratio	 was	 found	
maximum	in	Bhima	Shubhra.

Extension

In	 total,	 six	 front-line	 demonstrations	 were	
conducted	 in	 three	 states	 viz.,	 Maharashtra,	
Karnataka	 and	Gujarat	 during	 rabi,	 kharif	 and	 late	
kharif	 seasons,	 respectively.	 The	 seeds	 of	 onion	
varieties	developed	by	the	Directorate	were	provided	
to	 the	selected	progressive	 farmers	of	 these	states.	
Seeds	of	local	varieties	were	arranged	by	the	farmers.	
ICAR-DOGR	 varieties	 were	 performed	 better	 than	
local	varieties	in	all	demonstrations.	An	impact	study	
conducted	on	knowledge	and	skill	gained	by	onion	
and	 garlic	 farmers	 due	 to	 training	 interventions	
showed	least	Learning	Index	(3.12)	when	applied	the	
lecture	method.	 It	was	highest	(7.28)	for	Lecture	+	
Discussion	 +	 Demonstration	 method.	 Findings	
indicated	that	when	 lecture	 followed	by	discussion	
and	demonstration,	the	training	was	more	successful	
than	 the	 training	 programmes	 in	 which	 other	
methods	were	followed.

During	 the	 year,	 twenty-eight	 trainings	 were	
conducted	 for	 the	 farmers	 under	Mera	 Gaon	Mera	
Gaurav,	 Tribal	 Sub-Plan	 and	 ATMA	 scheme	 which	
were	 attended	 by	 1971	 farmers.	 One	 training	
programme	 was	 also	 organized	 for	 10	 Skilled	
Supporting	 Staff	 by	 the	 Directorate.	 ICAR-DOGR	
participated	in	eight	exhibitions	to	showcase	onion	
and	garlic	technologies.	

Miscellaneous

thThe	Directorate	celebrated	its	20 	Foundation	Day	on	
th16 	June	2017.	It	also	celebrated	International	Yoga	

Day,	 Sadbhavana	 Diwas,	 Rashtriya	 Ekata	 Diwas,	

Communal	 Harmony	 Week,	 Constitution	 Day,	
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{Xdg VWm ñdÀN> ̂ maV nIdmS‹ >m Am{X ̂ r _Zm`m J`m& {ZXeo mb` 
Ûmam {ZYm[© aV g_`-gmaUr H$o  AZgw ma ApIb ̂ maVr` ß`mO Ed§ 
bhgZw  ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm, AZgw Y§ mZ gbmhH$ma 
g{_{V, gñ§ WmZ à~Y§ Z g{_{V Am{X g{hV g^r Oê$ar ~R¡ >H$m| H$m 
Am`mOo Z {H$`m J`m& g_` g_` na ̂ mH$¥ AZnw -ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb` Ûmam {hÝXr nIdmS‹ >m, gVH$© Vm gámh Ed§ 
ñdÀN> ^maV A{^`mZ J{V{d{Y`m| VWm AÝ` gaH$mar H$m`H© $« _m| 
H$m Am`mOo Z {H$`m J`m& {Z`{_V ê$n go {ZXeo mb` H$s d~o gmBQ> 
na {H$gmZm| H$o  bm^ hVo w ß`mO d bhgZw  \$gb H$o  {bE _m{gH$ 
nam_e© H$mo AnbmSo > {H$`m J`m& [anmQo >mY© rZ df© _| ̂ mH$¥ AZnw -ß`mO 
Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam 71.88 bmI ê$n ò H$m 
amOñd g{¥ OV {H$`m J`m& ̂ mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ 
{ZXeo mb` Zo 324 {H$gmZm| 86 gaH$mar Ed§ 115 {ZOr ~rO 
CËnmXH$ gJ§ R>Zm| d H$ån{Z`m| H$mo ß`mO ~rO Ed§ bhgZw  H$s amno U 
gm_Jr«  H$s AmnVy u H$s& 

Agricultural	 Education	 Day,	 Swachh	 Bharat	

Pakhwara	 etc.	 The	 Directorate	 organized	 all	

mandatory	 meetings	 including	 Annual	 group	

meeting	of	AINRPOG,	RAC,	IMC,	etc	as	per	schedule.	

ICAR-DOGR	 also	 organized	 Hindi	 Pakhwara,	

Vigilance	week	and	Swachh	Bharat	Abhiyan	activities	

and	 other	 official	 events	 time	 to	 time.	 Monthly	

advisory	 for	onion	and	garlic	crop	 for	 the	 farmers'	

benefit	 uploaded	 on	 website	 of	 the	 Directorate	

regularly.	ICAR-DOGR	also	generated	the	revenue	of	

71.88	 lakhs	 during	 the	 year.	 ICAR-DOGR	 supplied	

onion	 seed	 and	 garlic	 planting	 material	 to	 324	

farmers,	 86	 government	 and	 115	 private	 seed	

producing	organizations	and	companies.
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{ZXoemb`

Xoe _| ß`mO d bhgwZ Ho$ _hËd H$mo _hgyg H$aVo hþE, ^maVr` 
H¥${f AZwg§YmZ n[afX	(^mH¥$AZwn) 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$m CÝZ`Z 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 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 _| 9 gh^mJr Ho$ÝÐm| Am¡a 14 ñd¡pÀN>H$ Ho$ÝÐm| Ho$ gmW 
ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
^r h¡& 

AdpñW{V Ed§ _m¡g_ 

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`  H$m _»w `mb` 
nUw -o Zm{gH$ amO_mJ© na nUw ,o  _hmamï>́ go bJ^J 45 {H$_r. Xaÿ  
amOJêw $ZJa _| pñWV h&¡  `h ñWmZ Amg¡ V g_Ðw  Vb go 553.8 
_rQ>a H$s D$M§ mB© na  18.32 CÎma Ed§ 73.51 ndy © _| pñWV h¡ Ama¡  

0 0`hm§ H$m Vmn_mZ 5.5  gpo ëg`g go 42.0  gpo ëg`g H$o  ~rM VWm 
dm{fH© $ Amg¡ V dfm© 660 {__r. ahVr h&¡  

~w{Z`mXr gw{dYm 

Ho$ÝÐ Ho$ nmg amOJwê$ZJa _| ~mah_mgr qgMmB© gw{dYmAm| Ho$ gmW 
55 EH$‹S> H¥${f \$m_©, H$mbwg _| 56 EH$‹S> Am¡a _§Oar _| 10 EH$‹S> 
H$m H¥${f \$m_© h¡& Ho$ÝÐ _| AmYw{ZH$ ñQ>²oQ> 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{ZpíMV H$aZo Ho$ {bE BÝQ>aZoQ> Am¡a B©-_ob 
H$ZoŠQ>r{dQ>r gw{dYmAm| H$mo _O~yVr àXmZ H$s JB© h¡& Ho$ÝÐ H$s 
AnZr do~gmBQ> http://dogr.res.in h¡ {OgHo$ _mÜ`_ go ß¶mO 

Introduction

The	Directorate

Realizing	the	importance	of	onion	and	garlic	in	the	

country,	 Indian	 Council	 of	 Agricultural	 Research	

(ICAR)	 established	National	 Research	 Centre	 for	

Onion	and	Garlic	in	VIII	Plan	at	Nasik	in	1994.	Later,	

the	Centre	was	shifted	to	Rajgurunagar	on	16	June	

1998.	Due	to	expansion	of	R&D	activities	of	onion	

and	 garlic,	 the	 centre	 was	 rechristened	 and	

upgraded	 to	 Directorate	 of	 Onion	 and	 Garlic	

Research	in	December	2008.	Besides	the	R&D	at	

main	 Institute,	 ICAR-DOGR	 also	 has	 All	 India	

Network	 Research	 Project	 on	 Onion	 and	 Garlic	

with	 9	 participating	 centres	 and	 14	 voluntary	

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	 553.8	 m	 above	 m.s.l.	 with	 a	
O Otemperature	range	of	5.5	 C	to	42.0	 C	and	having	

annual	average	rainfall	of	669	mm.

Infrastructure

The	 centre	 has	 55	 acres	 of	 research	 farm	 with	

perennial	 irrigation	facilities	at	Rajgurunagar,	56	

acres	at	Kalus	and	10	acres	at	Manjari.	The	centre	

has	 research	 laboratories	 for	 biotechnology,	 soil	

science,	 plant	 protection,	 seed	 technology	 and	

post-harvest technology	with	modern	state	of	the		

art	 equipments.	 The	 library	 at	 the	 centre	 has	

extensive	collection	of	books,	 journals,	e-sources	

on	Alliums.	The	 internet	and	e-mail	 connectivity	

has	been	strengthened	for	easy	literature	access.	

The	centre	has	its	own	website:	http://dogr.res.in,	

which	 provides	 rapid	 updates	 and	 all	 relevant	

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

Ñ{ï>

ß`mO Ed§ bhgwZ Ho$ CËnmXZ, CËnmXH$Vm, {Z`m©V _| gwYma bmZm 

VWm _yë`-dY©Z H$aZm& 

bú`

JwUdÎmm CËnmXZ, {Z`m©V Ed§ àg§ñH$aU Ho$ g§~§Y _| ß`mO Ed§ 

bhgwZ H$s g_J« d¥{Õ H$mo ~‹T>mdm XoZm& 

A{YXoe

= ß`mO Ed§ bhgwZ Ho$ CËnmXZ ‘| d¥{ÜX H$aZo Ed§ Bgo gVV 

~ZmE aIZo Ho$ {bE AmZwd§{eH$ g§gmYZ à~§YZ, \$gb 

gwYma VWm CËnmXZ àm¡Úmo{J{H$`m| na ~w{Z¶mXr H$m¶©Zr{VH$ 

Am¡a àm`mo{JH$ AZwg§YmZ &

= ß`mO Ed§ bhgwZ H$s CËnmXH$Vm ‘| d¥{ÜX H$aZo Ho$ {bE 

àm¡Úmo{JH$s A§VaU Am¡a {hVYmaH$m| H$m j_Vm {Z_m©U & 

= ß`mO Am¡a bhgwZ na EAmB©EZAmanr Ho$ O[aE AZwg§YmZ  

g_Ýd` Ed§ àm¡Úmo{J{H$`m| H$m d¡YrH$aU&

in format ion 	 on 	 on ion 	 and 	 gar l i c 	 and 	

administrative	matters	of	ICAR-DOGR.		

Vision

To	 improve	production,	 productivity,	 export	 and	

add	on	value	of	onion	and	garlic.

Mission

To	promote	overall	growth	of	onion	and	garlic	in	

terms	 of	 enhancement	 of	 quality	 production,	

export	and	processing.

Mandate

=	 Basic,	 strategic	 and	 applied	 research	 on	

genetic 	 resource	 management , 	 crop	

improvement	and	production	technologies	for	

enhancing	and	sustaining	production	of	onion	

and	garlic.

=	 Transfer	of	 technology	and	capacity	building	

of	stakeholders	for	enhancing	productivity	of	

onion	and	garlic.

=	 Coordinate	 research	 and	 validation	 of	

technologies	 through	 AINRP	 on	 onion	 and	

garlic.

dm{f©H$ à{VdoXZ 2017-18
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g§JR>Z ê$naoIm
Organogram

nrE‘B© àH$moð>
PME-Cell

g§nXm ì¶dñWmnZ
Estate Management

ñWmnZm
Establishment

boIm narjm Ed§ boIm
Audit	and	Account

^§S>ma d H«$¶
Store	and	Purchase

Library/Documentation	
System

EHo E‘¶y
AKMU

Transfer	of	
Technology

’$gb gwYma
Crop Improvement

O¡d n«m¡Úmo{JH$s
Biotechnology

’$gb CËnmXZ
Crop Production

’$gb g§ajU
Crop Protection

Post-harvest	
Management

àemgZ
Administration

AZwg§YmZ
Research 

AZwg§YmZ gbmhH$ma g{‘{V g§ñWmZ à~§YZ g{‘{V

g§ñWmZ AZwg§YmZ n[afX 

{ZXoeH$

AmB©Q>rE‘¶y àH$moð>
ITMU-Cell

 àjoÌ à~§YZ
Farm Management’$gbmoÎma n«~§YZ

àm¡Úmo{JH$s hñVm§VaU

Research	Advisory
Committee	

Institute	Research
Council	 Institute	Management

Committee		

Director

nwñVH$mb¶/
XñVmdoO nÜX{V
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n[a`moOZm 1 : E{b`_  àOm{V`m| Ho$ AmZwd§{eH$ 
g§gmYZm| H$m g§ajU, bjUdU©Z Ed§ Cn`mo{JVm 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` E{b`_ 
àOm{V`m| Ho$ {bE amï´>r` g{H«$` OZZÐì` ñWb Ho$ ê$n _| H$m`© 
H$a ahm h¡& dV©_mZ _| AnZo IoV OrZ~¢H$ _| ̂ mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ho$ nmg bJ^J ß`mO OZZÐì` H$s 
1700 àm{á`m|, 700 bhgwZ VWm 27 AÝ` E{b`_ àOm{V`m| 
H$m g§J«hU h¡ {Og_| ImZo ̀ mo½` E{b`_ ̀ Wm E. {\$ñQw>bmog_, E. 
Q>`y~amog_, E. Eånoboà¡O_, E. eyZmoà¡O_ Am{X em{_b h¡& Hw$N> 
E{b`_ àOm{V`m| H$mo ^maV Ho$ {h_mb`Z Am¡a nydm}Îma joÌ _| 
Aën Xmo{hVm Ho$ ê$n _| nwZ: bJm`m J`m h¡& ̀ o g^r dÝ` E{b`_ 
àOm{V`m§ ImoOo Zht JE OrZm| H$m ^anya òmoV h¢& BZ E{b`_ 
àOm{V`m| Ho$ g§H$bZ, g§ajU Am¡a bjUdU©Z na dV©_mZ pñW{V 
H$mo ZrMo Xem©`m J`m h¡& 

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, 
amOJêw $ZJa _| dÝ` E{b`_ H$m gH§ $bZ, ga§ jU Ed§ àbIo Z 

dV©_mZ _| ^mH¥$AZwn- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa _| 27 {d{^Þ E{b`_ àOm{V`m§ _m¡OyX h¢ {OZ_| go 
Hw$N> àOm{V`m| H$m dJuH$aU AÜ``Z {H$`m Om ahm h¡ AWdm A^r 
VH$ BZH$s dmZñn{VH$ Ñ{ï> go nhMmZ Zht H$s Om gH$s h¡& AV: 
kmV 18 àOm{V`m| H$m bjUdU©Z {d{^Þ JwUm| Ho$ {bE {H$`m J`m 
O¡go {H$ nm¡Ym D$§MmB©, à{V XmoOr n{Îm`m| H$s g§»`m, à{V nm¡Ym 
Xmo{O`m| H$s g§»`m, nhbr ~ma nwînZ _| bJZo dmbm g_` ({XZm| 
_|) VWm 50 à{VeV nwînZ _| bJZo dmbm g_` ({XZm| _|)& 
_yë`m§H$Z H$s JB© {d{^Þ àOm{V`m| _|, E. {àÁdëg{H$`oZ_ _| 
Ý`yZV_ nm¡Ym D$§MmB©, n{Îm`m| H$s H$_ g§»`m Ho$ gmW gmW à{V 
nm¡Ym Xmo{O`m| H$s Ý`yZV_ g§»`m XoIZo H$mo {_br hmbm§{H$, g~go 
A{YH$ nm¡Ym D$§MmB© E. Eånoboà¡O_ _| Am¡a à{V nm¡Ym A{YH$V_ 
Xmo{O`m§ E. \«¡$JaoÝg _| nmB© JB©& àOm{V E{b`_ Q>`y~amog_ _| à{V 
nm¡Ym Xmo{O`m| H$s g§»`m Ho$ {bE C„oIZr` {^ÞVm (1.8-30.6) 
nmB© JB©& {d{^Þ 27 E{b`_ àOm{V`m| _|, gmV àOm{V`m| _| nwînZ 
nm`m J`m& EH$ d§eH«$_ E{b`_ AmëQ>mBH$_ nmb B©gr -
328485 _| amonmB© Ho$ 174 {XZ ~mX àW_ nwînZ XO© {H$`m J`m& 
E{b`_ {\$ñQw>bmog_ _|, g^r d§eH«$_m| _| amonmB© Ho$ 103-244 

Project	 1:	 Conservation,	 characterization,	

and	utilization	of	genetic	resources	of	Allium	

species

ICAR-DOGR	is	acting	as	National	Active	Germplasm	

site	 for	Allium.	Presently	 in	 field	gene	bank,	 ICAR-

DOGR	 holds	 nearly	 1700	 accessions	 of	 onion	

germplasm,	 700	 garlic	 genotypes	 and	 27	 other	

Allium	species	which	includes	edible	Alliums	such	as	

A.	 fistulosum,	 A.	 tuberosum,	 A.	 ampeloprasum,	 A.	

schoenoprasum	etc.	Few	Allium	species	are	reposted	

as	underutilized	at	Himalayan	and	north	east	region	

of	 India.	 All	 these	 wild	 Allium	 species	 are	 a	 rich	

source	 of	 untapped	 genes.	 Current	 status	 on	

collection,	 conservation	 and	 characterization	 of	

these	Allium	species	is	mentioned	below.

Collection,	conservation	and	documen-tation	

of	wild	Alliums	at	ICAR-DOGR

Presently	 ICAR-DOGR	 holds	 27	 different	 Allium	

species	 of	 which	 few	 species	 under	 taxonomic	

studies	 or	 yet	 not	 identified	 botanically.	 Hence,	

known	18	species	were	characterized	for	traits	like	

plant	height,	number	of	leaves	per	tiller,	number	of	

tillers	per	plant,	days	to	first	flower	and	days	to	50%	

f lowering . 	 Among 	 eva luated 	 spec ies , 	 A. 	

prszewalskianum	recorded	minimum	plant	height,	a	

lesser	 number	 of	 leaves	 as	 well	 as	 a	 minimum	

number	of	 tillers	per	plant,	however	 longest	plant	

height	was	reported	in	A.	ampeloprasum,	maximum	

tillers	 per	 plants	 observed	 in	 A.	 fragrance	 and	

maximum.	Tremendous	variation	was	observed	for	

character	 number	 of	 tillers/	 plant	 in	 spp.	 Allium	

tuberosum	(1.8-30.6).	Among	27	different	Allium	spp	

flowering	 was	 reported	 in	 seven	 species.	 First	

flowering	was	recorded	at	174	days	after	planting	in	

one	 line	Allium	altaicum	Pall.EC-328485.	 In	Allium	

fistulosum,	 all	 the	 lines	 showed	 flowering	 with	 a	

range	of	103-244	days	for	the	first	flower.	But	50%	
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flowering	was	recorded	 in	only	3	 lines	which	 took	

311	days,	213	days,	and	179	days	flowering	in	Allium	

fistulosum	 EC	 321643-1,	 Allium	 fistulosum	 EC	

321643-2	and	Allium	fistulosum,	respectively.	Among	

17	lines	of	Allium	tuberosum,	flowering	was	recorded	

only	in	3	lines	Allium	tuberosum	EC	607483	required	

267	 days	 for	 50%	 flowering.	 In	Allium	 tuberosum,	

Rottl.Ex.Spr.Kuchaai	flowering	was	completed	at	135	

days	 after	 planting.	 In	 Allium	 macranthum,	 NMK-

3232	and	NMK-3233,	280-282	days	were	required	

for	 first	 flowering.	Flowering	was	recorded	only	 in	

one	 line	 of	Allium	 schoenoprasum	 NR-6	NGB-9969	

which	took	207	days	to	first	flower	and	239	days	for	

50%	flowering.	Allium	fragrance	first	flowered	only	

in	 45	 days	 after	 planting	 and	 50%flowering	 was	

noticed	 at	 59	 days.	 Allium	 ladebouramun	 reported	

first	 flowering	 at	 191	 days	 and	 there	 was	 50%	

flowering	after	213	days	of	planting.

Collection,	 evaluation,	 and	 maintenance	 of	

garlic	germplasm	at	ICAR-DOGR

Total	15	germplasm	has	been	added	 in	garlic	 field	

gene	 bank	 during	 2016-17	 collected	 from	

Maharashtra	 region.	 Therefore,	 ICAR-DOGR	 total	

garlic	germplasm	collection	becomes	765.

Pollen	conservation	in	Allium	spp.	

Pollen	 conservation	 in	 Allium	 spp.	 becomes	

prerequisite	 to	 carry	 out	 off	 season	 interspecific	

hybridization.	Therefore,	the	activity	of	conservation	

of	 pollens	 of	 Allium	 fistulosum	 (3	 accessions),	 A.	

tuberosum	 (2	 accessions)	 and	 A.	 fragrance	 (1	
o

accession)	 has	 been	 carried	 out	 at	 -80 C	

temperature.	The	viability	of	conserved	pollens	will	

be	checked	during	kharif	2018	through	crossing	and	

germination	test.

{XZm| na nhbr ~ma nwînZ XoIZo H$mo {_bm& bo{H$Z 50 à{VeV 
nwînZ Ho$db VrZ d§eH«$_m| _| hr XO© {H$`m J`m {OZ_| E{b`_ 
{\$ñQw>bmog_ B©gr 321643-1 _| 311 {XZ, E{b`_ 
{\$ñQw>bmog_ B©gr 321642-2 _| 213 {XZ Am¡a E{b`_ 
{\$ñQw>bmog_ _| 179 {XZm| H$m g_` bJm& E{b`_ Q>`y~amog_ Ho$ 
17 d§eH«$_m| _|, Ho$db VrZ d§eH«$_m| _| hr nwînZ XO© hþAm& 50 
à{VeV nwînZ Ho$ {bE E{b`_ Q>`y~amog_  B©gr 607483 _| 
267 {XZm| H$s Oê$aV Wr& E{b`_ Q>`y~amog_ am°Q>b EŠg ñna 
Hw$MmB© _| amonmB© Ho$ 135 {XZ ~mX nwînZ nyU© hþAm& E{b`_ 
_¡Ho$a¡ÝW_, EZE_Ho$ 3232 VWm EZE_Ho$ 3233 _| àW_ nwînZ 
Ho$ {bE 280-282 {XZm| H$s Oê$aV Wr& AHo$bo E{b`_ 
eyZmoà¡O_   EZAma 6 EZOr~r 9969 d§eH«$_ _| àW_ nwînZ Ho$ 
{bE 207 {XZ bJo Am¡a 50 à{VeV nwînZ _| 239 {XZm| H$m g_` 
bJm& E{b`_ \«¡$JaoÝg _| amonmB© Ho$ Ho$db 45 {XZ ~mX hr àW_ 
nwînZ XoIZo H$mo {_bm Am¡a 50 à{VeV nwînZ H$mo Ho$db 59 {XZm| 
_| hr nm`m J`m& E{b`_ bmSo>~m°ao_Z _| àW_ nwînZ 191 {XZm| 
Am¡a 50 à{VeV nwînZ amonmB© Ho$ 213 {XZ ~mX nm`m J`m& 

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

df© 2016-17 Ho$ Xm¡amZ bhgwZ IoV OrZ~¢H$ _| Hw$b 15 
OZZÐì` e{_b {H$E JE {OÝh| _hmamï´> joÌ go g§H${bV {H$`m 
J`m Wm& Bg Vah, ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa _| Hw$b bhgwZ OZZÐì` g§H$bZ A~ 
765 hmo J¶m h¢& 

E{b`_  àOm{V`m| _| namJ g§ajU  

~o_m¡g_r A§Va-{d{eï> g§H$aU H$aZo _| E{b`_ àOm{V`m| _| namJ 
oH$m g§ajU H$aZm EH$ A{Zdm`©Vm ~Z JB© h¡& Bg{bE, -80 C 

Vmn_mZ na E{b`_ {\$ñQw>bmog_ (3 àm{á`m§), E. Q>`y~amog_ (2 
àm{á`m§) VWm E. \«o$JaoÝg (1 àm{á) Ho$ namJm| H$m g§ajU {H$`m 
J`m& g§a{jV {H$E JE namJ H$s ì`dhm`©Vm AWdm OrdZ j_Vm 
H$mo g§H$aU Am¡a A§Hw$aU Om§M Ho$ _mÜ`_ go Iar\$ 2018 Ho$ 
Xm¡amZ naIm OmEJm&  

{MÌ 1.1 : E{b`_ Q>`y~amog_
Fig.1.1:	Allium	tuberosum   
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bhgZw  OZZÐì` H$m ñd:Ordo  aI-aImd Ed§ bjUdUZ©  

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa ‘| 
bhgZw  AmZdw {§ eH$ gg§ mYZ H$o  {bE amï>́r` g{H$« ` OZZÐì` ñWb 
H$o  ê$n _| H$m ©̀ {H$`m Om ahm h&¡  EH$ ŠbmZo b VarH$o  go àd{YV©  
\$gb hmZo o H$o  H$maU OrZ~H¢ $ H$m ga§ jU H$aZo H$o  {bE bhgZw  H$m 
dm{fH© $ IVo  amno U H$aZm A{Zdm ©̀ hmVo m h&¡  AV: ̂ mH$¥ AZnw -ß`mO 
Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa H$o  IVo  àjÌo m| _| 
aI-aImd à`mOo Z H$o  {bE CnbãY gm_Jr«  na {Z^a©  ahVo hEþ  
{d{^Þ àjÌo m| H$o  AmH$ma (1X1 _rQ>a, 3X2 _rQ>a) _| H$w b 746 
bhgZw  OZZÐì` H$s amno mB© H$s JB&©  nZw : S>r`Ey g {Xem{ZXe} m| H$m 
nmbZ H$aVo hEþ  {d{^Þ JUw mË_H$ {defo VmAm| `Wm nÎmr aJ§  
gKZVm, nUu` ê$I VWm nÎmr MmS‹¡ >mB© (Vm{bH$m 1.1) H$o  {bE 
g_J« OZZÐì` gJ§ h«  H$m bjUdUZ©  {H$`m J`m& nZw : Bg JUw mË_H$ 
S>mQ>m H$m Cn`mJo  `Ey dr Ûmam XO© H$pënV S>mQ>m H$o  gmW AZHw $aU 
H$aZo _| {H$`m OmEJm& Bggo bhgZw  _| JUw m/| OrZàê$nm| H$s 
{S>{OQ>b nhMmZ H$aZo _| _XX {_bJo r&   

Maintenance	 and	 characterization	 of	 garlic	

germplasm	in	vivo

ICAR-DOGR	is	acting	as	National	Active	Germplasm	

Site	 for	 Garlic	 genetic	 resource.	 Being	 clonally	

propagated	 crop,	 annual	 field	 planting	 is	must	 for	

garlic	 to	 conserve	 the	 gene	 bank.	Hence	 total	 746	

garlic	germplasm	being	planted	in	the	field	in	various	

plot	 size	 (1x1m,	 3x2m)	 depending	 upon	 material	

available	 for	 maintenance	 purpose	 at	 ICAR-DOGR	

field	plot.	Further	whole	germplasm	stock	has	been	

characterized	 for	 qualitative	 traits	 like	 leaf	 color	

intensity,	foliage	attitude	and	leaf	width	(Table	1.1)	

using	DUS	guidelines.	Further,	this	qualitative	data	

will	be	used	to	simulate	with	aerial	data	recorded	by	

UAV.	This	will	facilitate	digital	identification	of	traits/	

genotypes	in	garlic.

Vm{bH$m 1.1 : ̂ mH¥$AZwn -ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ bhgwZ AmZwd§{eH$ g§gmYZm| Ho$ ~rM JwUmË_H$ {deofVmAm| _| 
{^ÞVm 
Table	1.1:	Variation	in	qualitative	traits	among	garlic	genetic	resource	of	ICAR-DOGR

nÎmr a§J gKZVm 
Leaf	color	intensity

àm{á`m| H$s g§»`m 
	No.	of						

accessions

nUu` ê$I
Foliage	attitude

	àm{á`m| H$s g§»`m 
No.	of	

accessions

nÎmr H$s Mm¡‹S>mB© 
Leaf	width

 àm{á`m| H$s g§»`m 	
No.	of	

accessions

hëH$m ham/Light	Green 247 grYm/Erect 701 bKw/Small 224

_Ü`_ ham/Medium	 260 AY© grYm/Semi	Erect 24 _Ü`_/Medium 384

Jham ham/Dark	Green 239 PwH$m hþAm/Drooping 0 XrK©/Large 119

Maintenance	of	garlic	germplasm	in	vitro	

Garlic	 is	 	 through	 cloves	 hence	 	propagated in	 vitro

conservation	is	prerequisite	for	preserving	an	extra	

set	 of	 genotypes	 besides	 field	 gene	 bank.	 	In	 vitro

conservation	of	garlic	genetic	resources	is	important	

because	 field	 conservation	 is	 prone	 to	 different	

biotic	 and	 abiotic	 stress	 and	 therefore	 chances	 of	

losses	 are	 more.	 Hence,	 total	 42	 garlic	 core	 set	

accessions	were	conserved	 in	 	in	vitro	 standardized

2%	 sucrose	 and	 4%	 osmoticum	sorbitol 	

combination.	 Besides	 normal	 contamination	 (5-

10%)	 after	 6	 	 no	mortality	 recorded	 in	 all	months

cultured	plantlets.	Ten	plantlets	were	cultured	in	an	

individual in		 test	tube	in	conservation	medium	for	

vitro .		conservation

bhgwZ OZZÐì` H$m ñd: nmÌo  aI-aImd  

bhgwZ H$m àdY©Z H${b`m| Ho$ _mÜ`_ go {H$`m OmVm h¡ Am¡a 
Bg{bE IoV OrZ~¢H$ Ho$ gmW gmW OrZàê$nm| Ho$ EH$ A{V[aº$ 
goQ> H$mo ~MmH$a aIZo Ho$ {bE BZH$m  g§ajU H$aZm ñd: nmÌo
Oê$ar hmoVm h¡& bhgwZ AmZwd§{eH$ g§gmYZm| H$m  g§ajU ñd: nmÌo
H$aZm _hËdnyU© hmoVm h¡ Š`m|{H$ IoV _| g§ajU H$aZm {d{^Þ 
O¡{dH$ VWm AO¡{dH$ X~mdm| Ho$ à{V g§doXZerb hmoVm h¡ Am¡a 
Bg{bE Bg à{H«$`m _| H$ht A{YH$ j{V hmoZo H$s g§^mdZm ~Zr 
ahVr h¡& AV: _mZH$sH¥$V 2 à{VeV gwH«$moO Am¡a 4 à{VeV 
gm°{~©Q>mob Am°ñ_mo{Q>H$_ g§`moOZ _|  _| Hw$b 42 bhgwZ ñd: nmÌo
H$moa goQ> àm{á`m| H$m g§ajU {H$`m J`m& BgHo$ gmW hr, 6 _mh Ho$ 
~mX gm_mÝ` g§XÿfU (5- 10 à{VeV) _| g^r g§d{Y©V nmXnH$m| 
_| H$moB© _¥Ë`wXa XO© Zht H$s JB©& Xg nmXnH$m| H$mo  g§ajU ñd: nmÌo
Ho$ {bE g§ajU _r{S>`_ dmbr EH$ {ZOr Q>oñQ> Q>`y~ _| ~‹T>m`m J`m& 
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Genetic	fidelity	study	of	in	vitro	conserved	garlic	

core	set	accessions

After	 standardizing	 in	 vitro	 conservation	 medium	

and	screening	performance	of	core	set	accession	in	

same	 medium	 variable	 expressions	 are	 noted.	

Further,	 the	 testing	 of	 genetic	 fidelity	 of	 such	

conserved	plantlet	become	prerequisite	to	complete	

the	 in	 vitro	 conservation	 protocol.	 Genetic	 fidelity	

testing	will	 check	 the	genetic	purity	of	germplasm	

after	 conservation	 in	 osmoticum	 which	 reports	

chance	 in	 the	 genetic	 purity	 of	 genotypes	 after	

conservation.	 Therefore,	 garlic	 core	 set	 accessions	

after	successful	in	vitro	conservation	in	standardized	

conservation	 medium	 i.e.	 2%	 sucrose	 and	 4%	

sorbitol	for	a	year	were	screened	with	13		molecular	

SSR	 markers.	 In	 results,	 no	 aberrant	 profile	 was	

observed	 among	 randomly	 selected	 conserved	

shoots	of	all	accessions.	Markers	yielded	from	tested	

primers	shows	no	genetic	variation	in	the	DNA	site	

detected	 in	 the	 in	 vitro	 slow	 growth	 conserved	

plantlets,	except	in	SSR	ASM	34	with	four	samples	(2,	

9,	10,	and	14),(Fig.	1.2).	In	conclusion	one-year-old,	

in	vitro,	conserved	garlic	corset	accessions	were	free	

of	any	genetic	variation	even	after	two	sub-culturing.

ñd: nmÌo  g§a{jV bhgwZ H$moa goQ> àm{á`m| H$m AmZwd§{eH$ 
{dœgZr`Vm AÜ``Z 

ñd: nmÌo g§ajU _r{S>`_ H$m _mZH$sH$aU H$aZo Am¡a Cgr 
_r{S>`_ _| H$moa goQ> àm{á`m| Ho$ àXe©Z H$s ñH«$sqZJ H$aZo Ho$ ~mX 
{^ÞmË_H$ àH$Q>Z H$mo XO© {H$`m J`m& nwZ: Eogo g§a{jV nmXnH$m| 
H$s AmZwd§{eH$ {dœgZr`Vm H$s Om§M H$aZm ñd: nmÌo g§ajU 
àmoQ>moH$m°b H$mo nyam H$aZo Ho$ {bE EH$ nyd©-{ZYm©[aV Oê$aV ~Z 
J`m h¡& AmZwd§{eH$ {dœgZr`Vm Om§M go Am°ñ_mo{Q>H$_ _| g§ajU 
Ho$ CnamÝV OZZÐì` H$s AmZwd§{eH$ ewÕVm H$s Om§M H$s OmEJr 
{Oggo g§ajU Ho$ CnamÝV OrZàê$nm| H$s AmZwd§{eH$ ewÕVm _| 
g§^mdZmAm| H$m nVm bJVm h¡& Bg{bE, EH$ df© Ho$ {bE 
_mZH$sH¥$V g§ajU _r{S>`_ ̀ Wm 2 à{VeV gwH«$moO Ed§ 4 à{VeV 
gm°{~©Q>mob _| g\$b ñd: nmÌo g§ajU Ho$ ~mX bhgwZ H$moa goQ> 
àm{á`m| H$s ñH«$sqZJ H$m H$m`© 13 AmU²{dH$ EgEgAma _mH©$am| Ho$ 
gmW {H$`m J`m& n[aUm_m| _|, g^r àm{á`m| Ho$ ̀ mÑpÀN>H$ ê$n go 
M`Z {H$E JE g§a{jV àamoh _| H$moB© Agm_mÝ` àmo\$mBb Zht nm`m 
J`m& Om§Mo JE àmB_am| _| go CËnÞ _mH©$am| _| ñd: nmÌo _§X ~‹T>dma 
g§a{jV nmXnH$m| _| ImoOr JB© S>rEZE gmBQ> _| H$moB© AmZwd§{eH$ 
{^ÞVm àX{e©V Zht hþB© {Og_| Mma Z_yZm| (2, 9, 10 Ed§ 14) 
({MÌ 1.2) Ho$ gmW Ho$db EgEgAma EEgE_ 34 {^Þ Wm& 
n[aUm_V: EH$ dfu` nwamZo ñd: nmÌo g§a{jV bhgwZ H$moa goQ> 
àm{á`m§ Xmo Cn-g§dY©Z H$aZo Ho$ ~mX ^r {H$gr ^r AmZwd§{eH$ 
{^ÞVm go _wº$ Wt& 

ASM	34 /EEgE_ 34    

{MÌ 1.2 : EgEgAma _mH©$am| H$m Cn`moJ H$aHo$ ñd: nmÌo  g§a{jV bhgwZ H$moa goQ> àm{á`m| H$m AmZwd§{eH$ {dœgZr`Vm narjU
Fig.1.2:	Genetic	fidelity	testing	of	in	vitro	conserved	garlic	core	set	accessions	using	SSR	markers

ASM	18	/EEgE_  18   

Extraction	 of	 high	 quality	 RNA	 from	 different	

Allium	species

Secondary	 metabolites	 interfere	 and	 obstruct	 the	

extraction	 of	RNA	 in	many	plants	 including	 	Allium

species.	 Standard	 protocol	 for	 isolation	 of	 quality	

RNA	 from	various	 tissues	of	onion,	garlic	and	wild	

Allium	 is	 lacking.	 A	 fast	 and	 reliable	 system	 for	

{d{^Þ E{b`_  àOm{V`m| go Cƒ JwUdÎmm dmbo AmaEZE H$m 
{ZîH$f©U 

E{b`_ àOm{V`m| g{hV AZoH$ nm¡Ym| _| AmaEZE Ho$ {ZîH$f©U _| 
{ÛVr¶ CnmnM` AdamoY Am¡a hñVjon {H$E JE& ß`mO, bhgwZ 
Am¡a dÝ` E{b`_ Ho$ {d{^Þ D$VH$m| _| go JwUdÎmm AmaEZE H$mo 
AbJ H$aZo Ho$ {bE _mZH$ àmoQ>moH$m°b H$m A^md h¡& ß`mO H§$Xm|, 
bhgwZ H${b`m| VWm dÝ` E{b`_ go AmaEZE H$mo n¥WH$ H$aZo Ho$ 
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{bE EH$ Ëd[aV Ed§ {dœgZr` àUmbr H$m hmoZm Oê$ar h¡ Vm{H$ 
bhgwZ, ß`mO Am¡a dÝ` E{b`_ _| H$m`©naH$ OrZmo{_Šg, 
Q´>m§g{H«$ßQ>mo{_Šg Am¡a OrZ àH$Q>Z AÜ``Z _| gwMmê$ àJ{V H$s 
Om gHo$& dV©_mZ AÜ``Z _|, h_Zo E{b`_ àOm{V`m| _| go Cƒ 
JwUdÎmm dmbo AmaEZE H$mo hm{gb H$aZo Ho$ {bE AmaEZE {ZîH$f©U 
{d{Y`m| H$m _mZH$sH$aU H$aZo Ho$ {bE E{b`_ àOm{V`m| _| Xmo 
gdm©{YH$ bmoH${à` AmaEZE n¥W¸$aU àmoQ>moH$m°b H$s VwbZm H$s& 
AmB©EM~rQ>r àmoQ>moH$m°b Ho$ {bE Kmob Am¡a arOoÝQ²g H$mo V¡`ma {H$`m 
J`m& nwZ: O¡gm {H$ {H$Q> Ho$ gmW CnbãY H$am`m J`m Wm, 
Q´>mBOmob àmoQ>moH$m°b (BZ{dQ´>moOZ, `yEgE) Ho$ {bE Q´>mBOmob 
arOoÝQ²g Am¡a Kmob H$m Cn`moJ {H$`m J`m& AmB©EM~rQ>r àmoQ>moH$m°b 
Ûmam 1-6 Z_yZm| go AmaEZE n¥W¸$aU {H$`m J`m Am¡a Q´>mBOmob 
àmoQ>moH$m°b Ûmam 7-12 Z_yZm| go AmaEZE n¥W¸$aU {H$`m J`m 
({MÌ 1.3)& ñnoŠQ´>mo\$moQ>mo_rQ>a H$m Cn`moJ H$aHo$ 260 Ed§ 

280nm na Z_yZm| H$s AdemofU j_Vm H$m {ZYm©aU H$aHo$ 
AmaEZE H$s ewÕVm Am¡a gmÝÐVm H$m AmH$bZ {H$`m J`m 
(Vm{bH$m 1.2)& O¡gm {H$ nhbo ~Vm`m J`m h¡, AmaEZE H$s 
AIÊS>Vm H$m _yë`m§H$Z 1 à{VeV {S>ZoM[a¨J \$m_}ëSo>hmBS> 
EJoamoO Oob na {H$`m J`m& RNase-free	DNase| (BZ{dQ´>moOZ, 
`yEgE) Ho$ gmW AmaEZE H$m nmMZ hmoZo Ho$ ~mX àW_ ñQ´>mÊS> c-

DNA H$m g§ûcofU {H$`m J`m Am¡a O¡gm {H$ na_oe S>r., 
~aZdmb, dr.Ho$. (2014) Ûmam ~Vm`m J`m h¡, bhgwZ dm`ag 
g§a{jV OrZm| H$m àdY©Z H$aZo Ho$ {bE BgH$m Cn`moJ {H$`m J`m 
({MÌ 1.4)& BZ_| go, E{b`_ àOm{V`m| _| go AÀN>r JwUdÎmm dmbo 
AmaEZE H$m n¥W¸$aU H$aZo Ho$ {bE Jw`mZr{S>`_ AmYm[aV 

ÒQ´>mBOmob {d{Y TRIzol 	 (BZ{dQ´>moOZ, `yEgE) H$s VwbZm _| 
Jw`mZr{S>`_ _wº$ AmB©EM~rQ>r àmoQ>moH$m°b H$ht A{YH$ Cn`wº$ 
nm`m J`m&  

isolation	of	RNA	from	onion	bulbs,	garlic	cloves	and	

wild	 	 is	necessary	to	smooth	the	progress	 in	Allium

functional	 genomics,	 transcriptomics,	 and	 gene	

expression	studies	in	garlic,	onion	and	wild	 .	In	Allium

the	current	 study,	we	compared	 two	most	popular	

RNA	 isolation	 protocols	 in	 	 species	 for	Allium

standardization	of	RNA	extraction	methods	to	obtain	

high	quality	RNA	from	 species.	Solutions	and	Allium	

reagents	for	IHBT-protocol	were	prepared.	Further,	

the	 TRIzol	 reagents	 and	 solutions	 for	 TRIzol-

protocol	 (TRIzol®	 (Invitrogen,	 USA)	were	 used	 as	

provided	with	the	kit.	RNA	isolation	from	samples	1-

6	 was	 performed	 by	 IHBT-protocol	 and	 RNA	

isolation	 from	 samples	 7-12	 was	 performed	 by	

TRIzol-protocol	(Fig.1.3) 	and	concentration	of	.Purity

RNA	 	assessed	by	determining	the	absorbance	were

of	 the	 sample	 at	 260	 and	 280	 nm	 using	

spectrophotometer	(Table1.2).	 	of	RNA	The	integrity

was	 evaluated	 on	 a	 1%	 denaturing	 formaldehyde-

agarose	gel	as	described	previously.	First	strand	c-

DNA	was	 synthesized	 after	 digestion	 of	 RNA	with	

RNase-free	DNase	I	 (Invitrogen,	USA)	and	used	 for	

the	amplification	of	garlic	virus	conserved	genes	as	

described	 by	 Pramesh	 D. 	 V.K.,2014 Fig.	,	 Baranwal (

1.4).	 Among	 these,	 the	 guanidinium-free	 IHBT-

protocol	was	found	to	be	more	suitable	for	isolation	

of	good	quality	RNA	from	 	tissues,	compared	to	Allium

the	 TRIzol	 method	 (TRIzol®	guanidinium-based	

(Invitrogen,	USA).

{MÌ 1.3 : AbJ {H$E JE AmaEZE H$m {S>ZoM[a¨J Oob BboŠQ´>mo\$moao{gg 
Fig.1.3.	Denaturing	gel	electrophoresis	of	isolated	RNA.	

Z_yZo 1-6 _| Jw`m{ZS>r{Z`_-_wº$ AmB©EM~rQ>r àmoQ>moH$m°b H$m Cn`moJ H$aHo$ AmaEZE H$mo n¥W¸$ {H$`m J`m (1. ß`mO H$s nÎmr; 2. ß`mO ~rO; 3. 
ß`mO H§$X; 4. bhgwZ H$s nÎmr; 5. bhgwZ H$s H$br; 6. E{b`_ {\$ñQw>bmog_  H$s nÎmr)& Am¡a Jw`m{ZS>r{Z`_-AmYm[aV Q´>mBOmob àmoQ>moH$m°b H$m 
Cn`moJ H$aHo$ Z_yZo 7-12 (7. ß`mO H$s nÎmr; 8. ß`mO ~rO; 9. ß`mO H§$X; 10.  bhgwZ H$s nÎmr; 11.  bhgwZ H$s H$br; 12.  E{b`_ 
{\$ñQw>bmog_ H$s nÎmr) _| AmaEZE H$mo n¥W¸$ {H$`m J`m& 

Samples	1-6	(1.	Onion	leaf,	2.	Onion	seed,	3.	Onion	bulb,	4.	Garlic	leaf,	5.	Garlic	clove,	6.	Allium	fistulosum	leaf)	RNA	
were	isolated	using	guanidinium-free	IHBT-protocol,	and	samples	7-12	(7.	Onion	leaf,	8.	Onion	seed,	9.	Onion	bulb,	
10.	Garlic	leaf,	11.	Garlic	clove,	12.	Allium	fistulosum	leaf)	with	the	guanidinium-basedTRIzol	protocol.
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{MÌ 1.4 : Jm{b©H$.boZ Eb-50 	b¡S>a Ho$ gmW gå~Õ dm`ag H$s à{Vbmo_ Q´>m§g{H«$ßQ>mo_ nm°br{_aoO l¥§Ibm à{V{H«$`m ImoO go CËnmX ~rnr
H$m EJoamoO Oob BboŠQ´>mo\$moao{gg  
Fig.1.4.	Agarose	gel	electrophoresis	of	the	product	from	reverse	transcription	polymerase	chain	reaction	
detection	of	viruses	associated	with	garlic.LaneL-50bp	ladder

Vm{bH$m 1.2 : Xmo AmaEZE {dbJZ àUmbr go AmaEZE CnO Ed§ JwUdÎmm H$s VwbZm 

Table1.2:	Comparison	of	RNA	yield	and	quality	from	two	RNA	isolation	system

AmB©EM~rQ>r àmoQ>moH$m°b /IHBT-protocol	   Q´>mBOmob àmoQ>moH$m°b /TRIzol	protocol

H$« .g.§
S.N.

D$VH$ 
Tissues

AmaEZE CnO 

(mg/100 {_J«m. 
D$VH$) 

RNA	yield
	(μg/100	mg	

tissue)

E260/280

A260/280

H«$.g§
S.N.

D$VH$ 
Tissues

AmaEZE CnO 

(mg/100 {_J«m. 
D$VH$) 

RNA	yield	
(μg/100	mg	

tissue)

E260/280

A260/280

1 ß`mO nÎmr 
Onion	leaf

74.35	±	3.0 1.80±	0.05 7 ß`mO nÎmr 
Onion	leaf

109.76	±2.08	 1.80	±	0.01

2 ß`mO ~rO
Onion	seed

ND ND 8 ß`mO ~rO 
Onion	seed

ND ND

3 ß`mO H§$X 
Onion	bulb

108.31	±5.01	 1.80±	0.05 9 ß`mO H§$X 
Onion	bulb

ND ND

4 bhgwZ nÎmr 
Garlic	leaf

98.68	±	1.25 1.90±	0.10 10 bhgwZ nÎmr  
Garlic	leaf

91.43	±	1.56	 1.80	±	0.06

5 bhgwZ H$br 
Garlic	clove

78.28	±	3.74 1.80±	0.06 11 bhgwZ H$br 
Garlic	clove

ND ND

6 E{b`_ {\$ñQw>bmog_ 
nÎmr (dÝ`)
Allium	�istulosum	
leaf	(wild)

123.08	±	2.34 1.80±	0.04 12 E{b`_ {\$ñQw>bmog_ 
nÎmr (dÝ`)
Allium	�istulosum	
leaf	(wild)

109.44	±	3.32 1.80	±	0.02
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Collection	 and	 maintenance	 of	 Allium	

germplasm	at	ICAR-CITH,	Srinagar

Collection,	evaluation	and	conservation	of	onion	

germplasm	

Three	collections	of	unique	characteristics	were	made	

in	Solan	and	Sirmour	districts	of	Himachal	Pradesh.	

Some	local	varieties	were	collected	and	evaluated	for	

some	 qualitative	 and	 quantitative	 traits.	 After	

multiplication,	these	collections	will	be	evaluated	for	

all	the	traits	in	the	next	year.	Some	characteristics	of	

these	varieties	are	as	under	(Table	1.3).

^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| E{b`_  OZZÐì` 
H$m g§H$bZ Ed§ aI-aImd 

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

{h_mMb àXoe Ho$ gmobZ Ed§ {ga_m¡a {Obm| _| AZyR>r {deofVmAm| 
dmbo VrZ g§H$bZ {H$E JE& Hw$N> ñWmZr` {H$ñ_m| H$m g§H$bZ 
{H$`m J`m Am¡a Hw$N> JwUmË_H$ Ed§ _mÌmË_H$ {deofVmAm| Ho$ {bE 
CZH$m _yë`m§H$Z {H$`m J`m& JwUZrH$aU Ho$ CnamÝV, BZ g§H$bZm| 
H$m _yë`m§H$Z AJbo df© g^r {deofVmAm| Ho$ {bE {H$`m OmEJm& 
BZ {H$ñ_m| H$s Hw$N> {deofVmAm| H$mo ZrMo Xem©`m J`m h¡ (Vm{bH$m 
1.3)& 

Vm{bH$m 1.3 :  ß`mO g§H$bZm| H$s ‘w»¶ {deofVmE§ (2016-17)

Table	1.3:	Salient	characters	of	onion	collections	(	2016-17)

g§H$bZ 
Collection

H§$Xr` ^ma 
(J«m_)
Bulb	
weight	
(g)

Ajr` 
ì`mg 

({__r.)
ED

(mm)

 Y«wdr` 
ì`mg 

({__r.)
PD

(mm)

J«rdm _moQ>mB© 
({__r.) 
Neck

thickness
(mm)

_O~yVr
Firmness

JyXo H$m 
a§J 

Flesh	
colour

{N>bHo$ 
H$m a§J 
Skin	
colour

H§$Xr` 
J«oS> 
Bulb	
grade

Hw$b KwbZerb 
R>mog nXmW© A§e 

(à{VeV)
TSS	

0( Brix)

grAmB©Q>rEM-Amo-
105 (nÅ>o gmobZ-
gob.-2) 
CITH-O-105
(Patte	Solan-Sel-2)

62.63 38.33 32.54 10.23 _O~yV 
Firm

g\o$X 
White

hëH$m 
bmb 
Light	
Red

A 9.10

grAmB©Q>rEM-Amo-
106 (~gmb ß`mO 
-gob.-1)
CITH-O-106
(Basal	Onion-Sel-
1)

80.34 46.45 42.18 12.22 _O~yV 
Firm

g\o$X 
White

hëH$m 
bmb 
Light	
Red

A 13.8

grAmB©Q>rEM-Amo-
107 (nÅ>o gmobZ-
gob.-1)
CITH-O-107
(Patte	Solan-
Sel-1)

72.48 45.48 52.36 13.12 _O~yV 
Firm

g\o$X 
White

hëH$m 
bmb 
Light	
Red

A 11.9

Collection,	evaluation,	and	conservation	of	 	garlic

·germplasm	

In	garlic,	five	collections	have	been	done	from	Solan	

and	 Sirmour	 districts	 of	 Himachal	 Pradesh.	 These	

collections	will	be	planted	and	evaluated	in	the	next	

year.	 Some	 specific	 characteristics	 of	 these	

collections	are	as	under	(Table	1.4).

PD-Polar	diameter,	ED-Equatorial	diameter,	TSS-Total	Soluble	Solids

bhgwZ OZZÐì` H$m g§H$bZ, _yë`m§H$Z Ed§ g§ajU 

bhgwZ _|, {h_mMb àXoe Ho$ gmobZ Ed§ {ga_m¡a {Obm| go Hw$b 
nm§M g§H$bZ {H$E JE& BZ g§H$bZm| H$mo amonm OmEJm Am¡a AJbo 
df© _| BZH$m _yë`m§H$Z {H$`m OmEJm& BZ g§H$bZm| H$s Hw$N> 
{d{eï>VmAm| H$mo ZrMo Vm{bH$m 1.4 _| àñVwV {H$`m J`m h¡& 
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Vm{bH$m 1.4 : bhgwZ g§H$bZm| H$s _w»` {deofVmE§ (2016-17) 
Table	1.4:	Salient	characters	of	garlic	collections	(2016-17)

OrZàê$n 
Genotype

Ajr` 
ì`mg 

({__r.) 
PD

(mm)

Y«wdr` 
ì`mg 

({__r.) 
ED

(mm)

H${b`m| 
H$s 

g§»`m
No.	of	
cloves

H§$Xr` 
^ma 

(J«m_)
Bulb	
weight	
(g)

H§$X Ho$ 
{N>bHo$ H$m 

a§J 
Bulb	skin	
colour

H$br H$s 
ËdMm H$m 

a§J
Clove	
skin	
colour

 Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV) 

TSS	
0( Brix)

grAmB©Q>rEM-Or-74 (Jm{b©H$ {ga_m¡a)
CITH-G-74	(Garlic	Sirmour)

28.65 32.56 7 35.00
g\o$X 
White

g\o$X 
White

28.7

grAmB©Q>rEM-Or-75 (nÅ>o gmobZ Jm{b©H$)
CITH-G-75	(PatteSolan	Garlic)

34.25 52.23 8 42.25
g\o$X 
White

g\o$X 
White

40.5

grAmB©Q>rEM-Or-76 (~gmb Må~mKmQ>) 
CITH-G-76	(Basal	Chambaghat)

32.53 55.46 7 24.23
g\o$X 
White

g\o$X 
White

40.2

grAmB©Q>rEM-Or-77
(Jm{b©H$ Må~mKmQ> gob.-2) 
CITH-G-77	(Garlic	Chambaghat	Sel-2)

47.25 52.46 8 38.16
g\o$X 
White

g\o$X 
White

34.8

grAmB©Q>rEM-Or-78 
(Jm{b©H$ nÅ>o gmobZ gob.  2) 
CITH-G-78	(Garlic	PatteSolan	Sel-2)

52.23 62.51 7 45.32
g\o$X 
White

g\o$X 
White

39.1

Evaluation	of	common	red	onion	germplasm	

Onion	germplasm	was	evaluated	during	late	kharif	

(186	accessions),	rabi	(169	accessions	including	40	

multiplier	 onion)	 and	 kharif	 (145	 accessions	

including40	 multiplier	 onion)	 along	 with	 checks.	

During	late	kharif,	accessions	Acc.1199,	1214,	1416,	

1647	and	1459	(51.9-66.4t/ha)	performed	superior	

over	 best	 check	 Bhima	 Shakti	 (42.89	 t/ha)	 on	

marketable	yield	and	free	from	bolters	(Table	1.6).	

These	 accessions	 also	 recorded	more	 than	 80%	A	

grade	bulbs,	85%	marketable	yield	and	75	g	average	

bulb	weight.	Minimum	storage	loss	after	four	months	

of	 storage	 was	 recorded	 in	 Acc.	 1324	 (11.19%)	

followed	by	1359	 (14.40%),	1303	 (15.41%),	1639	

(15.52%)	and	1207	(16.33%)	(Table	1.5).

PD-Polar	diameter,	ED-Equatorial	diameter,	TSS-Total	Soluble	Solids

àM{bV bmb ß`mO OZZÐì` H$m _yë`m§H$Z 

nN>oVr Iar\$ (186 àm{á`m§), a~r (40 ~hþJwUH$ ß`mO g{hV 
169 àm{á`m§) VWm Iar\$ (40 ~hþJwUH$ ß`mO g{hV 145 
àm{á`m§) Ho$ Xm¡amZ ñWmZr` VwbZr` {H$ñ_m| Ho$ gmW ß`mO 
OZZÐì` H$m _yë`m§H$Z {H$`m J`m& nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ 
{dnUZ ̀ mo½` CnO Ed§ Vmoa dmbo H§$Xm| go _wº$ O¡go JwUm| Ho$ g§~§Y 
_| gd©loð> VwbZr` {H$ñ_ ^r_m e{º$ (42.89 Q>Z/ho.) Ho$ 
_wH$m~bo _| àm{á`m| 1199, 1214, 1416, 1647 VWm 1459 
(51.9 go 66.4 Q>Z/ho.) Ûmam ~ohVa àXe©Z {H$`m J`m 
(Vm{bH$m 1.6)& BZ àm{á`m| _| 80 à{VeV go ̂ r A{YH$ E J«oS> 
dmbo H§$X, 85 à{VeV {dnUZ ̀ mo½` CnO Am¡a 75 J«m_ Am¡gV 
H§$X ^ma nm`m J`m& Mma _mh Ho$ ^ÊS>maU Ho$ CnamÝV Ý`yZV_ 
^ÊS>maU j{V àm{á 1324 (11.19 à{VeV) _| Ed§ VXþnamÝV 
H«$_e: 1359 (14.40 à{VeV), 1303 (15.41 à{VeV), 
1639 (15.52 à{VeV) VWm 1207 (16.33 à{VeV) _| XO© 
H$s JB© (Vm{bH$m 1.5) & 
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Table	1.5:	Five	best	performing	accessions	in	late	kharif	2016-17

Vm{bH$m 1.5: nN>oVr Iar\$ 2016-17 _| gd©loð> àXe©Z H$aZo dmbr nm§M àm{á`m§ 

During	 Acc.	916,	1216,	1577,	1650	and	1653	rabi,	

produced	more	than	32.6	t/ha	marketable	yield	and	

found	superior	over	best	check	Bhima	Shakti	(22.80	

t/ha).	These	accessions	recorded	100%	marketable	

yield	and	free	from	doubles	and	bolters	(Table	1.6).	

MY-Marketable	Yield,	ABW-Average	Bulb	Weight,	MBW-Marketable	Bulb	Weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	Harvest,	

E:P-Equatorial	:Polar	diameter	

a~r _m¡g_ Ho$ Xm¡amZ, àm{á`m| 916, 1216, 1577, 1650 d 
1653 _| 32.6 Q>Z/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO n¡Xm hþB© 
Am¡a ¶h àm{á`m§ gd©loð> VwbZr` {H$ñ_ ^r_m e{º$ (22.80 
Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa nmB© JBª& BZ àm{á`m| _| 100 
à{VeV {dnUZ ̀ mo½` CnO àmá hþB© Am¡a gmW hr ̀ o àm{á`m§ Omo‹S> 
VWm Vmoa dmbo H§$Xm| go _wº$ Wt (Vm{bH$m 1.6)& 

Vm{bH$m 1.6 : a~r 2016-17 _| gd©loð> àXe©Z H$aZo dmbr nm§M àm{á`m§ 
Table	1.6:	Five	best	performing	accessions	in	rabi	2016-17

àm{á 
Accessions

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

Am¡gV H§$X 
^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© 

0( {~«Šg)
 TSS
0( Brix)

IwXmB© _| 
bJZo dmbo 

{XZ
DTH

Ajr` : 
Y«wdr` 
E:P

1647 66.40 124.50 13.99 0.00 11.33 117.00 0.97

1214 63.11 94.67 0.00 0.00 12.10 123.00 1.15

1199 61.80 103.00 7.58 0.00 11.50 110.00 0.97

1459 54.67 82.00 0.00 0.00 11.10 117.00 0.87

1416 51.87 77.80 0.00 0.00 12.47 111.00 1.04

^r_m e{º$ (VwbZr¶)

Bhima	Shakti	(C)
42.89 81.36 6.68 9.10 11.35 120.00 1.06

EbEgS>r/
LSD	(P=0.05)

6.33 15.52 13.93 12.38 0.46 9.96 -	

àm{á 
Accessions

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

Am¡gV H§$X 
^ma (J«m_)
MBW
(g)

Omo‹S> dmbo 
H§$X 

(à{VeV) 
Double
(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
 TSS
0( Brix)

IwXmB© _| 
bJZo dmbo 

{XZ
DTH

Ajr` : 
Y«wdr` 
E:P

1650 49.00 73.50 0.00 0.00 11.20 114.00 1.33

1653 37.33 56.00 0.00 0.00 11.30 121.00 1.28

1577 36.67 55.00 0.00 0.00 10.60 109.00 1.28

916 32.80 49.20 0.00 0.00 10.60 121.00 1.22

1216 32.67 49.00 0.00 0.00 10.60 121.00 1.26

Continued	on	next	page...
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MY-Marketable	Yield,	ABW-Average	Bulb	Weight,	MBW-Marketable	Bulb	Weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	Harvest,	

E:P-Equatorial	:Polar	diameter	

àm{á 
Accessions

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

Am¡gV H§$X 
^ma (J«m_)
MBW
(g)

Omo‹S> dmbo 
H§$X 

(à{VeV) 
Double
(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
 TSS
0( Brix)

IwXmB© _| 
bJZo dmbo 

{XZ
DTH

Ajr` : 
Y«wdr` 
E:P

^r_m e{º$ (VwbZr¶)

Bhima	Shakti	(C)

22.80 54.14 0.34 0.00 11.60 120.67 	1.26

EbEgS>r/
LSD	(P=0.05)

5.91 10.24 2.04 0.00 0.42 5.55 -

àm{á 
Accessions

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)
MY

(t/ha)

Am¡gV H§$X 
^ma (J«m_)
MBW
(g)

Omo‹S> dmbo H§$X 
(à{VeV) 
Double
(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS

0( Brix)

IwXmB© _| 
bJZo dmbo 

{XZ
DTH

Ajr` : 
Y«wdr` 
E:P

1238 37.25 55.88 0.00 0.00 11.68 94.00 1.01

1428 30.22 45.33 0.00 0.00 11.73 102.00 1.19

1243 28.33 53.13 0.00 0.00 12.08 96.00 0.94

1324 26.37 58.22 2.53 0.00 11.44 104.00 1.08

1244 22.12 60.32 5.22 0.00 11.70 95.00 0.98

~rS>rAma (VwbZr`) 
BDR	(C)

19.12 61.49 4.64 0.87 11.69 107.00 0.98

ES>rAma (VwbZr`) 
ADR	(C)

18.22 54.67 22.40 0.00 12.12 109.00 1.04

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

16.36 59.56 12.39 0.00 11.53 105.67 0.97

EbEgS>r/
LSD	(P=0.05)

6.09 10.65 9.40 6.39 0.71 6.53 -	

Continued	from	previous	page...

During	 ,	Acc.	1238,	1243,	1244,	1324	and	1428	kharif

produced	more	than	22.0	t/ha	marketable	yield	and	

found	 superior	 over	 best	 check	 Bhima	 Dark	 Red	

(19.12	 t/ha) 	 accessions	 were	 free	 from	.These

doubles	except	1324	(2.53%)	and	1244	(5.22%)	and	

free	from	bolters	(Table	1.7).

Iar\$ Ho$ Xm¡amZ, àm{á`m| 1238, 1243, 1244, 1324 VWm 
1428 _| 22.0 Q>Z/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO CËnÞ 
hþB© Omo {H$ gd©loð> VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> (19.12 
Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa àXe©Z Wm& Ho$db àm{á g§»`m 
1324 (2.53 à{VeV Am¡a 1244 (5.22 à{VeV) H$mo N>mo‹S>H$a 
g^r  àm{á`m§ OmoS> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wt (Vm{bH$m 1.7)& 

Vm{bH$m 1.7 : Iar\$  2017-18 _| gd©loð> àXe©Z H$aZo dmbr nm§M àm{á`m§ 
Table	1.7:	Five	best	performing	accessions	in	kharif	2017-18

MY-Marketable	 Yield,	 MBW-Marketable	 Bulb	 Weight,	 TSS-Total	 Soluble	 Solids,	 DTH-Days	 to	 Harvest,	 E:P-Equatorial	 :Polar	

diameter	
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à{d{ï> 
Entries

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

TY	
(t/ha)

Am¡gV H§$X 
^ma (J«m_)
ABW
(g)

à{V nm¡Ym 
H§${XH$m

Bulblets/
Plant

H§${XH$m H$m 
Am¡gV ^ma
Av.	weight	

of	
Bulblets	(g)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS

0( Brix)

IwXmB© _| 
bJZo dmbo 

{XZ 
DTH

Ajr` : 
Y«wdr` 
E:P

1537-EJ«o-Agg 17.58 26.36 5.60 4.71 12.88 71.00 1.62

1549-EJ«o-Agg 17.24 25.87 6.60 3.92 12.49 71.00 1.57

1543-EJ«o-Agg 17.23 25.84 5.60 4.61 12.76 71.00 1.69

1546-EJ«o-Agg 16.63 15.95 6.40 2.49 12.73 88.67 1.81

1538-EJ«o-Agg 16.49 24.73 5.47 4.52 12.61 71.00 1.76

H$mo-4	CO-4	(C) 12.93 19.40 6.33 3.06 13.15 90.33 1.66

H$mo-5/	CO-5	(C) 10.50 15.75 6.07 2.60 13.21 90.33 1.41

EbgrS>r/ LSD	
(P=0.05)

1.91 7.37 0.82 0.64 0.78 4.15 –		

Evaluation	of	multiplier	red	onion	germplasm	

In	multiplier	 onion,	 Acc.	 1537-Agg,	 1543-Agg	 and	

1549-Agg	produced	more	than	17.0	t/ha	bulb	yield	

and	 found	 superior	 over	 best	 check	 CO-4	 (12.94	

t/ha).These	accessions	also	recorded	early	maturity	

(71	days	after	planting),	TSS	(12-13%)	and	25-26	g	

average	compound	bulb	weight	(Table	1.8).

Vm{bH$m 1.8 : a~r 2016-17 _| gd©loð> àXe©Z H$aZo dmbr nm§M ~hþJwUH$ ß`mO àm{á`m§ 
Table	1.8:	Five	best	performing	multiplier	onion	accessions	in	rabi	2016-17

~hþJwUH$ bmb ß`mO OZZÐì` H$m _yë`m§H$Z 

~hþJwUH$ ß`mO _|, àm{á 1537-EJo,  1543-EJo VWm 1549-
EJo _| 17.0 Q>Z/ho. go A{YH$ H$s H§$Xr` CnO CËnÞ hþB© Am¡a 
`h gd©loð> VwbZr` {H$ñ_ H$mo-4 (12.94 Q>Z/ho.) Ho$ _wH$m~bo 
_| ~ohVa nmB© JBª& BZ àm{á`m| _| AJoVr n[an¹$Vm (amonU Ho$ 71 
{XZ ~mX), Hw$b KwbZerb R>mog nXmW© A§e (12-13 à{VeV) 
VWm 25-26 J«m_ Am¡gV `m¡{JH$ H§$X ^ma (Vm{bH$m 1.8) ^r 
XO© {H$`m J`m& 

In	multiplier	onion	during	 ,	highest	bulb	yield	kharif

recorded	in	accession	1524-Agg	(24.92	t/ha),	1519-

Agg	(24.51	t/ha),	1537-Agg	(24.45	t/ha),	1541-Agg	

(24.22	t/ha)	and	1531-Agg	(24.21	t/ha)	and	found	

superior	over	best	check	CO-4	(20.84	t/ha).	These	

accessions	 also	 recorded	 maturity	 (76-80	 after	

planting),	 TSS	 (12-13%)	 and	 36-37g	 average	

compound	bulb	weight	(Table	1.9).

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

Iar\$ _m¡g_ Ho$ Xm¡amZ, ~hþJwUH$ ß`mO _|, àm{á  1524-EJo  _| 
24.92  Q>Z/ho. H$s A{YH$V_ Ed§ VXþnamÝV 1519-EJo _| 
24.51 Q>Z/ho; 1537-EJo _| 24.45 Q>Z/ho; 1541-EJo _| 
24.22 Q>Z/ho; VWm 1531-EJo _| 24.21 Q>Z/ho. H$s H§$Xr` 
CnO CËnÞ hþB© Am¡a ̀ h gd©loð> VwbZr` {H$ñ_ CO-4 (20.84 
Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa nmB© JBª& BZ àm{á`m| _| AJoVr 
n[an¹$Vm (amonU Ho$ 76-80 {XZ ~mX), Hw$b KwbZerb R>mog 
nXmW© A§e (12-13 à{VeV) VWm 36-37 J«m_ Am¡gV ̀ m¡{JH$ 
H§$X ̂ ma (Vm{bH$m 1.9) ̂ r XO© {H$`m J`m& 
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à{d{ï> Accessions Hw$b CnO 
(Q>Z/ho.) 
TY	(t/ha)

Am¡gV H§$X 
^ma (J«m_) 
ABW(g)

Hw$b KwbZerb R>mog 
0nXmW© ( {~«Šg)
0 TSS	( Brix)

H§${XH$m/H§$X 
Bulblets/

Bulb

IwXmB© _| bJZo 
dmbo {XZ
DTH

 Ajr` : 
Y«wdr` 
E:P

1524-EJ«o/1524-Agg 24.92 37.38 12.97 5.73 76.00 1.57

1519-EJ«o/1519-Agg 24.51 36.77 12.77 5.87 78.00 1.58

1537-EJ«o/1537-Agg 24.45 36.68 13.23 6.40 78.67 1.61

1541-EJ«o/1541-Agg 24.22 36.33 13.04 6.27 80.33 1.52

1531-EJ«o/1531-Agg 24.21 36.32 13.37 5.80 77.00 1.64

H$mo-4	/CO-4	(C) 20.84 34.26 13.11 6.53 81.67 1.62

H$mo-5 /CO-5	(C) 18.45 27.68 13.49 6.60 85.00 1.78

EbgrS>r/
LSD	(P=0.05)

2.90 5.86 0.61 1.00 5.55 -

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

Vm{bH$m 1.9 : Iar\$ 2017-18 _| gd©loð> àXe©Z dmbr nm§M ~hþJwUH$ ß`mO àm{á`m§ 

Table	1.9:	Five	best	performing	multiplier	onion	accessions	in	kharif	2017-18

Evaluation	of	white	onion	germplasm

Total	 45	 white	 onion	 germplasm	 were	 multiplied	

and	 evaluated	 with	 check	 Bhima	 Shubhra	 (11.57	

t/ha	 marketable	 yield).	 None	 of	 the	 lines	 were	

superior	 over	 check	 variety.	 However,	 highest	

marketable	yield	among	these	lines	was	reported	in	

W-355	(9.11	t/ha)	followed	by	W-523	(8.10	t/ha).	All	

the	 lines	 were	 harvested	 after	 111	 days	 after	

transplanting	 (Table	 1.10).	 There	 were	 no	 bolters	

recorded.

Vm{bH$m 1.10 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s A{YH$ CnOerb nm§M àm{á`m§ 

Table	1.10:		Five	high	yielding	accessions	of	white	onion	during	kharif	season

g\o$X ß`mO OZZÐì` H$m _yë`m§H$Z 

Hw$b 45 g\o$X ß`mO OZZÐì` H$m JwUZrH$aU {H$`m J`m Am¡a 
gd©loð> VwbZr` {H$ñ_ ̂ r_m ew^«m (11.57 Q>Z/ho. {dnUZ ̀ mo½` 
CnO) Ho$ gmW BZH$m _yë`m§H$Z {H$`m J`m& H$moB© ^r d§eH«$_ 
gd©loð> VwbZr` {H$ñ_ go ~ohVa Zht Wm& hmbm§{H$, BZ d§eH«$_m| _| 
A{YH$V_ {dnUZ ̀ mo½` CnO S>ãë`y 355 (9.11 Q>Z/ho.) _| Ed§ 
VXþnamÝV S>ãë`y 523 (8.10 Q>Z/ho.) _| nmB© JB©& g^r d§eH«$_m| 
H$s IwXmB© nm¡Y amonU Ho$ 111 {XZm| ~mX H$s JB© (Vm{bH$m 1.10)& 
BZ_| Vmoa dmbo H§$X Zht nmE JE& 

àm{á 
Accessions

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

{dnUZ `mo½` CnO 
(Q>Z/ho.)	
MY(t/ha)

Am¡gV H§$X ^ma 
(J«m_) 

MBW(g)

Omo‹S> dmbo H§$X 
(à{VeV)

Doubles	(%)

 Hw$b KwbZerb R>mog 
0nXmW© ( {~«Šg) 
0TSS		( Brix)

S>ãë¶y	-355/W-355 12.72 9.11 29.15 11.67 11.40

S>ãë¶y-523/ W-523 9.79 8.10 30.91 0.00 10.60

S>ãë¶y-408/W-408 7.89 6.54 28.09 3.48 11.00

S>ãë¶-344/yW-344 6.03 4.59 24.76 0.00 12.20

S>ãë¶y-226/W-226 2.86 1.84 21.88 0.00 10.10

Continued	on	next	page...
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Evaluation	of	white	onion	germplasm	during	late	

kharif

Out	of	35	white	onion	germplasm	evaluated	during	

late	 ,	 26	were	 statistically	 at	 par	with	 check	kharif

Bhima	Shubhra	(32.00	t/ha	marketable	yield)	except	

W-301.	Highest	marketable	yield	reported	by	W-301	

(42.70	 t/ha)	 followed	 by	 W-364	 (33.90	 t/ha).	

Highest	 marketable	 bulb	 weight	 of	 101.10	 g	 was	

reported	in	W-301.	Lowest	weight	loss	was	reported	

by	 W-534	 (10.00%),	 W-397	 (13.70%),	 W-282	

(16.40%)	and	W-273	(16.00%)	against	check	Bhima	

Shubhra	(23.80%)	after	4	months	of	storage	(Table	

1.11).

Vm{bH$m 1.11 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì` H$s nm§M Cƒ CnOerb àm{á`m§ 
Table	1.11:	Five	high	yielding	accessions	of	white	onion	germplasm	during	late	kharif	season

à{d{ï> 
Accessions

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

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)  
(J«m_) 

ABW(g)

Am¡gV 
H§$X ^ma 
(J«m_) 
MBW	
(g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV) 

TSS	
0( Brix)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Bolters	
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS	

0( Brix)

IwXmB© _| 
bJZo 

dmbo {XZ
DTH

4 _mh Ho$ 
^ÊS>maU Ho$ 

CnamÝV g_J« 
j{V (à{VeV) 
Gross	weight	
loss	after	4	
months	

storage	(%)

S>ãë`y 301/ W-301	 62.5 42.7 101.1 11.0 7.8 12.4 133.0 36.50

S>ãë`y 364/W-364	 50.2 33.9 86.4 0.0 27.9 12.6 136.0 19.50

S>ãë`y 398/W-398	 45.3 32.7 76.3 17.3 10.3 12.1 134.0 24.40

S>ãë`y 441/W-441	 40.0 32.6 68.3 9.8 3.8 12.6 135.0 36.20

S>ãë`y 543/W-543	 35.8 31.8 56.9 10.0 2.0 12.0 134.5 41.00

àm{á 
Accessions

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

{dnUZ `mo½` CnO 
(Q>Z/ho.)	
MY(t/ha)

Am¡gV H§$X ^ma 
(J«m_) 

MBW(g)

Omo‹S> dmbo H§$X 
(à{VeV)

Doubles	(%)

 Hw$b KwbZerb R>mog 
0nXmW© ( {~«Šg) 
0TSS		( Brix)

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

12.92 11.57 38.28 0.00 9.93

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

8.11 7.67 15.19 25.17 1.48

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

Continued	from	previous	page...

nN>oVr Iar\$ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì` H$m _yë`m§H$Z

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ _yë`m§H$Z {H$E JE Hw$b 35 g\o$X 
ß`mO OZZÐì`m| _| go S>ãë`y 301 H$mo N>mo‹S>H$a 26 OZZÐì` 
gm§p»`H$s` Ñ{ï> go VwbZr` {H$ñ_ ^r_m ew^«m (32.00 Q>Z/ho. 
{dnUZ `mo½` CnO) Ho$ g_Vwë` nmE JE& A{YH$V_ {dnUZ 
`mo½` CnO S>ãë`y 301 (42.70 Q>Z/ho.) _| Ed§ VXþnamÝV S>ãë`y 
364 (33.90 Q>Z/ho.) _| XO© H$s JB©& S>ãë`y 301 _| A{YH$V_ 
{dnUZ `mo½` H§$X ^ma (101.10 J«m_) nm`m J`m& ^ÊS>maU Ho$ 
Mma _mh ~mX VwbZr` {H$ñ_ ^r_m ew^«m (23.80 à{VeV) H$s 
VwbZm _| g~go H$_ ^ma j{V H«$_e: S>ãë`y 534 (10.00 
à{VeV), S>ãë`y 397 (13.70 à{VeV), S>ãë`y 282 (16.40 
à{VeV) VWm S>ãë`y 273 (16.00 à{VeV) _| nmB© JB© 
(Vm{bH$m 1.11)&  

Continued	on	next	page...
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Vm{bH$m 1.12 : nN>oVr Iar\$ Ho$ Xm¡amZ nrbo ß`mO OZZÐì` H$s nm§M Cƒ CnOerb àm{á`m§ 

Table	1.12:	Five	high	yielding	accessions	of	yellow	onion	germplasm	during	late	kharif	season

à{d{ï> 
Accessions

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

{dnUZ `mo½` 
CnO 

(Q>Z/ho.)  
(J«m_) 

ABW(g)

Am¡gV 
H§$X ^ma 
(J«m_) 
MBW	
(g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
(à{VeV) 

TSS	
0( Brix)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Bolters	
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg) 
TSS	

0( Brix)

IwXmB© _| 
bJZo 

dmbo {XZ
DTH

4 _mh Ho$ 
^ÊS>maU Ho$ 

CnamÝV g_J« 
j{V (à{VeV) 
Gross	weight	
loss	after	4	
months	

storage	(%)

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

43.2 32.0 73.4 1.2 16.0 11.6 135.0 23.80

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

12.5 11.4 18.9 -- -- 1.4 2.1 --

àm{á 
Accessions

 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
(%)

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters
(%)

Hw$b 
KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS	

0( Brix)

IwXmB© 
_| bJZo 

dmbo 
{XZ
DTH

 4 _mh Ho$ ^ÊS>maU Ho$ 
CnamÝV g_J« j{V 

(à{VeV) 
dmB© 003 

Gross	weight	loss	
after	4	months	
storage	(%)

dmB©-003/Y-003 36.0 34.3 57.5 0.0 2.4 12.2 135.0 22.7

dmB© -086/Y-086 32.4 28.0 64.5 3.3 2.5 13.2 135.0 32.1

dmB-005 /Y-005 30.4 23.0 53.8 3.8 14.9 12.7 134.5 51.7

dmB©-085/ Y-085 33.2 19.5 54.2 21.4 17.9 13.0 133.0 21.7

dmB© -027/Y-027 23.1 14.0 54.6 8.0 12.9 12.1 133.0 31.9

Continued	on	next	page...

Continued	from	previous	page...

TY-Total	Yield,	MY-Marketable	Yield,	MBW-Marketable	Bulb	Weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	Harvest

Evaluation	 of	 yellow	 onion	 germplasm	 during	

late	kharif

Five	yellow	onion	germplasm	lines	were	evaluated	in	

late	 .	 All	were	 statistically	 at	 par	with	 check	kharif

Arka	 Pitamber	 (25.40	 t/ha)	 except	 Y-003.	 The	

highest	 marketable	 yield	 was	 reported	 by	 Y-003	

(34.30	t/ha)	followed	by	Y-086(28.00	t/ha)	(Table	

1.12).	

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

nN>oVr Iar\$ _m¡g_ _| nm§M nrbo ß`mO OZZÐì` d§eH«$_m| H$m 
_yë`m§H$Z {H$`m J`m& Ho$db dmB© 003 H$mo N>mo‹S>H$a AÝ` g^r 
d§eH«$_ Am§H$‹S>m| H$s Ñ{ï> go VwbZr` {H$ñ_ AH$m© nrVmå~a 
(25.40 Q>Z/ho.) Ho$ g_Vwë` Wo& A{YH$V_ {dnUZ ̀ mo½` CnO 
dmB© 003 (34.30 Q>Z/ho.) _| Ed§ VXþnamÝV dmB© 086 (28.00 
Q>Z/ho.) _| nmB© JB© (Vm{bH$m 1.12)& 
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àm{á 
Accessions

 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
(%)

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters
(%)

Hw$b 
KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS	

0( Brix)

IwXmB© 
_| bJZo 

dmbo 
{XZ
DTH

 4 _mh Ho$ ^ÊS>maU Ho$ 
CnamÝV g_J« j{V 

(à{VeV) 
dmB© 003 

Gross	weight	loss	
after	4	months	
storage	(%)

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

36.2 25.4 63.2 5.7 11.5 12.8 134.0 14.4

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

12.5 11.4 18.9 12.1 18.2 1.4 2.1 21.7

Continued	from	previous	page...

TY-Total	Yield,	MY-Marketable	Yield,	MBW-Marketable	Bulb	Weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	Harvest

Screening	of	wild	Allium	entries	for	water	logging	

tolerance

Screening	of	52	wild	 	entries	for	water	logging	Allium

stress	was	carried	out	in	controlled	condition	during	

kharif,	 2017.	Water	 logging	 condition	was	 created	

artificially	 in	 the	 .	 The	 plants	 of	 each	tank

corresponding	entry	were	planted	in	plastic	pots	and	

allowed	to	grow	for	60-70	days.	Further,	the	plants	

were	 subjected	 to	 water-logging	 treatment	 by	

placing	the	pots	in	a	 	containing	water	to	a	level	tank

of	 3	 cm	 above	 the	 soil	 surface.	 Water-logging	

treatment	was	imposed	for	continuous	15	days,	and	

later,	 plants	 were	 kept	 for	 recovery.	 Plants	 were	

monitored	 daily	 for	 evaluating	 its	 growth	 and	

number	of	survival	days	under	water	logging	stress	

condition.	The	entries	were	categorized	on	the	basis	

of	a	 	of	days	survived	under	water	 logging	number

stress	condition	and	its	recovery	percentage.	Out	of	

the	 total	 52	 entries,	 thirty-three	 entries	 were	

screened	 out	 as	 tolerant	 entries	with	 a	 	maximum

number	 of	 survival	 days	 under	 waterlogged	

condition	 (10-15days).	 Whereas	 only	 two	 entries	

were	recorded	as	susceptible	as	they	failed	to	survive	

for	 more	 than	 8	 days	 under	 water	 logging	 stress	

condition.	 The	 entries	 identified	 as	 water	 logging	

tolerant	will	further	be	evaluated	to	study	the	exact	

mechanism	 governing	 the	 water	 logging	 stress	

tolerance	(Table	1.13).	

Ob ̂ amd g{hîUwVm Ho$ {bE dÝ` E{b`_ à{d{ï>`m| H$s ñH«$sqZJ 

Iar\$, 2017 _| {Z`§{ÌV n[apñW{V`m| _| Ob ^amd X~md Ho$ 
{bE Hw$b 52 dÝ` E{b`_ à{d{ï>`m| H$s ñH«$sqZJ H$s JB©& Ob 
^amd n[apñW{V`m| H$mo Q>¢H$ _| H¥${Ì_ ê$n go CËnÞ {H$`m J`m& 
àË`oH$ gmÑí` à{d{ï> Ho$ nm¡Ym| H$mo ßbmpñQ>H$ J_bm| _| amonm J`m 
Am¡a 60 go 70 {XZm| VH$ ~‹T>Zo {X`m J`m& nwZ: {_Å>r H$s gVh go 
3 go_r. D$na Ho$ ñVa na Ob dmbo Q>¢H$ _| J_bm| H$mo aIH$a nm¡Ym| 
H$m Ob ̂ amd CnMma {H$`m J`m& Ob ̂ amd CnMma H$mo bJmVma 
15 {XZm| VH$ Omar aIm J`m Am¡a CgHo$ ~mX nm¡Ym| H$mo dgybr Ho$ 
{bE aIm J`m& Ob ̂ amd n[apñW{V`m| Ho$ VhV nm¡Ym| H$s ~‹T>dma 
Am¡a CÎmaOr{dVm {XZm| H$s g§»`m Ho$ {bE nm¡Ym| H$s X¡{ZH$ 
{ZJamZr H$s JB©& Ob ̂ amd n[apñW{V Am¡a BgH$s dgybr à{VeV 
Ho$ A§VJ©V CÎmaOr{dVm {XZm| H$s g§»`m Ho$ AmYma na à{d{ï>`m| 
H$m dJuH$aU {H$`m J`m& Hw$b 52 à{d{ï>`m| _| go, 33 à{d{ï>`m| 
H$s ñH«$sqZJ g{hîUw à{d{ï> Ho$ Vm¡a na H$s JB© O¡gm {H$ BZ_| Ob 
^amd n[apñW{V (10 go 15 {XZ) Ho$ VhV A{YH$V_ 
CÎmaOr{dVm {Xdg g§»`m nmB© JB©& O~{H$ Ho$db Xmo à{d{ï>`m§ hr 
g§doXZerb Ho$ ê$n _| nmB© JB© {OZ_| {H$ Ob ̂ amd n[apñW{V Ho$ 
VhV 8 {XZm| go A{YH$ VH$ CÎmaOr{dVm Zht ~Zr ah gH$s& Ob 
^amd Ho$ à{V g{hîUw Ho$ ê$n _| nhMmZr JB© à{d{ï>`m| H$m nwZ: 
_yë`m§H$Z Ob ^amd X~md g{hîUwVm H$mo {Z`§{ÌV H$aZo dmbr 
gQ>rH$ {H«$`m{d{Y H$m AÜ``Z H$aZo _| {H$`m OmEJm (Vm{bH$m 
1.13)& 
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loUr 
Category

Ob ^amd X~md Ho$ VhV 

CÎmaOr{dVm {XZm| H$s g§»`m
No.	of	days	survived	

under	water	logging	

stress

 dÝ` E{b`_  à{d{ï>`m§ 
Wild	Allium	entries

g§doXZerb (2)
Susceptible	(2)

10 {XZm| go H$_
Less	than	10	days	

E. grnm H$m°_Z, E. Q>`y~amog_  (grOrEZ 16418) 
A.	cepa	Common,	A.	tuberosum	(CGN	16418)	

‘Ü¶‘ (17)
Intermediate	(17)

 10 go 15 {XZ 
10	-	15	days

E. Q>`y~amog_ (EZOr 3183), E. Q>`y~amog_ (Am°b 1587), E. Q>`y~amog_ 
(grOrEZ 16412), EZE_Ho$ 3231, AmB©gr 353534, EZE_Ho$ 3229, 
EZE_Ho$ 3219, àmZ 1, EZE_Ho$ 3249, EZOr 3165, E. Q>`y~amog_ (Amonr), 
EHo$Amo 50, EHo$Amo 50 B©gr 461748, E_Ho$Or 85, E_Ho$Or 84, EZE_Ho$ 
3207, B©gr 609483 

A.tuberosum	 (NG	 3183),	A.	 tuberosum	 (ALL	 1587),	A.	 tuberosum	

(CGN	16412),	NMK	3231,	IC	353534,	NMK	3229,	NMK	3219,	Pran-1,	

NMK	3249,	NG	3165,	A.	tuberosum	(OP),	AKO	50,	AKO	50	EC	461748,	

MKG	85,	MKG	84,	NMK	3207,	EC	609483	

g{hîUw (33) 
Tolerant	(33)

15 {XZm| go A{YH$ 
More	than	15	days

E. Q>`y~amog_ (grOrEZ 16376), E. Q>`y~amog_ (grOrEZ 15749), E. 
Q>`y~amog_ (EZE_Ho$ 3214), E. Q>`y~amog_ (grOrEZ 20779), E. Q>`y~amog_ 
({Oå_y), E. {\$ñQw>bmog_ (B©gr 328491), E. {\$ñQw>bmog_ (VmBdmZ), E. 
{\$ñQw>bmog_ (B©gr 321643  2), E. {\$ñQw>bmog_ (Amonr), E. {\$ñQw>bmog_ 
(Am°b 646), E. {\$ñQw>bmog_ (Amonr), E. {\$ñQw>bmog_ (Am°b 646), E. 
{\$ñQw>bmog_ (B©gr 321643  1), E. {\$ñQw>bmog_ (MmBZm), E. {\$ñQw>bmog_ 
(EZAmB©gr 20221), E. {\$ñQw>bmog_ (ãby J«rZ), E. {\$ñQw>bmog_ 
({OAmoa{O`Z), grOrEZ 18761, E. AmëQ>mBH$_ nm°b (grOrEZ 14469), E. 
EoÝJwbmog_ (EZOr 3183), E. grnm {H$ñ_ EJ«o  4, EZE_Ho$ 3228, E. grnm 
{H$ñ_ EJ«o 5, E. _¡H$aoÝW_ (EZE_Ho$ 3244), EZE_Ho$ 3247, EZE_Ho$ 3246, 
EZE_Ho$ 3240, EZE_Ho$ 3211, E. grnm {H$ñ_ EJ«o 3, E. AmëQ>mBH$_ nm°b 
(B©gr 328485), E_Ho$Or 88, E. _¡H$aoÝW_ (EZE_Ho$ 3245), E. \«o$JaoÝg 
(AmB©gr 383446), EZE_Ho$ 3236, EZE_Ho$ 3238 

A.	tuberosum	(CGN	16376),	A.	tuberosum	(CGN	15749),	A.tuberosum	

(NMK	3214),		A.	tuberosum		(CGN	20779),		A.	tuberosum		(Zimmu),	A	

�istulosum	(EC	328491),	 	A	�istulosum	(Taiwan),	 	A	�istulosum	(EC	

321643-2),		A	�istulosum	(OP),		A	�istulosum	(ALL	646),	A	�istulosum	

(EC	321643-1),	A	�istulosum	(China),	A	�istulosum	(NIC	20221),	A	

�istulosum	 (Blue	 Green),	 A	 �istulosum(Georgien),	 CGN	 18761,	 A.	

altaicum	Pall	(CGN	14469),	A	angulosum	(NG	3183),	A.	cepaVar.aggr	

4,	NMK	3228,	A.	cepaVaraggr	5,	A.	macranthum	(NMK	3244),	NMK	

3247,	 NMK	 3246,	 NMK	 3240,	 NMK	 3211,	 A.	 cepaVar.aggr	 3,	 A.	

altaicum	Pall	(EC	328485),	MKG	88,	A.	macranthum	(NMK	3245),	A.	

fragrance	(IC	383446),	NMK	3236,	NMK	3238

Vm{bH$m 1.13 : Ob ̂ amd X~md n[apñW{V Ho$ {bE dÝ` E{b`_ à{d{ï>`m| H$m dJuH$aU 

Table	1.13:	Categorization	of	wild	Allium	entries	for	water	logging	stress	condition
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Screening	 of	 wild	 onion	 germplasm	 for	

resistance	against	onion	thrips

Screening	 of	 wild	 onion	 germplasm	 underthe	

artificial	 condition	 for	 resistance	 against	 onion	

thrips	has	been	initiated.	 	wild	onionThe	samples	of 	

germplasm	 required	 for	 the	 screening	 were	

procured	 from	 the	 crop	 improvement	 section	 of	

ICAR-	DOGR.	About	69	accessions	are	taken	for	the	

study.	The	collected	samples	were	first	examined	to	

make	sure	that	these	plants	are	undamaged	and	free	

from	 any	 pest	 infestation.	 Plants	 were	 then	 kept	

under	 natural	 conditions	 and	 recorded	 for	 pest	

infestation.	In	the	free-choice	test,	the	insects	could	

infest	any	plant	samples	of	their	choice.	The	ability	of	

a	 specific	 variety	 to	 repel	 insects	 (antixenosis)	 is	

usually	 measured	 with	 this	 method	 (Giga,	 1995).	

Based	on	the	foliage	damage	percentage,	germplasm	

is	 categorized	 into	 immune/	 highly	 resistant,	

resistant,	 moderately	 resistant,	 moderately	

susceptible	and	highly	susceptible	(Table	1.14).	

V{bH$m 1.14: nUu¶ jVr Ho$ {bE ñH$mo[a¨J H$m`©{d{Y  

Table	1.14:	Scoring	procedure	for	foliage	damage

ß`mO {W«ßg Ho$ {dê$Õ à{Vamo{YVm Ho$ {bE dÝ` ß`mO OZZÐì` 
H$s ñH«$sqZJ 

ß`mO {W«ßg  Ho$ {dê$Õ à{Vamo{YVm H$m nVm bJmZo Ho$ {bE H¥${Ì_ 
n[apñW{V`m| Ho$ A§VJ©V dÝ` ß`mO OZZÐì` H$s ñH«$sqZJ H$s 
nhb H$s JB©²& ñH«$sqZJ Ho$ {bE Oê$ar dÝ` ß`mO OZZÐì` Ho$ 
Z_yZm| H$mo ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 
\$gb gwYma AZw^mJ go IarXm J`m& AÜ``Z Ho$ {bE bJ^J 69 
àm{á`m| H$mo {b`m J`m& g§H${bV Z_yZm| H$s nhbr Om§M `h 
gw{Z{üV H$aZo Ho$ {bE H$s JB© {H$ `o nm¡Yo j{VJ«ñV Zht h¢ Am¡a 
{H$gr ̂ r àH$ma Ho$ H$sQ> g§H«$_U go _wº$ h¢& Eogm gw{Z{üV H$aZo Ho$ 
CnamÝV nm¡Ym| H$mo àmH¥${VH$ n[apñW{V`m| _| aIm J`m Am¡a H$sQ> 
g§H«$_U H$mo XO© {H$`m J`m& ñdV§Ì {dH$ën Om§M _|, H$sQ> AnZr 
ng§X Ho$ {H$gr ^r nm¡Ym Z_yZm| H$mo g§H«${_V H$a gHo$& Bg {d{Y 
(JrJm, 1995) H$s _XX go Am_Vm¡a na H$sQ>m| H$m {damoY 
(E§Q>r{OZmo{gg) H$aZo _| {H$gr {d{eï> {H$ñ_ H$s j_Vm H$mo _mnm 
OmVm h¡& nUu` j{V à{VeV Ho$ AmYma na, OZZÐì` H$mo 
à{VajH$/Cƒ à{VamoYr, à{VamoYr, g§Vw{bV à{VamoYr, g§Vw{bV 
g§doXZerb VWm AË`{YH$ g§doXZerb dJ© _| dJuH¥$V {H$`m J`m 
(V{bH$m 1.14)& 

Damage	 rating	 (1-5	 scale)	 given	 for	 5	 randomly	

selected	plants	in	each	replication	at	75DAP	and	the	

results	revealed	that	5	germplasm	were	found	to	be	

immune/	highly	resistant,	50	resistant,	8	moderately	

resistant,	 4	 moderately	 susceptible	 and	 2	

susceptible.	 No	 germplasm	 fall	 under	 the	 highly	

susceptible	category.	

amonU Ho$ 75 {XZ ~mX àË`oH$ nwZamd¥{V _| ̀ mÑpÀN>H$ ê$n go MwZo 
JE 5 nm¡Ym| Ho$ {bE j{V aoqQ>J (1 go 5 ñHo$b) Xr JB©& n[aUm_m| go 
nVm Mbm {H$ nm§M OZZÐì` à{VajH$/AË`{YH$ à{VamoYr Wo, 
50 à{VamoYr, 8 g§Vw{bV à{VamoYr, 4 g§Vw{bV g§doXZerb Am¡a 
2 g§doXZerb Wo& H$moB© ̂ r OZZÐì` AË`{YH$ g§doXZerb loUr 
_| Zht nm`m J`m& 

ñH$moa 
Score

nUu` j{V (à{VeV)
Foliage	Damage	(%)

loUr
Category

0
0 à{VeV nUu` j{V/0-per	cent	foliage	damage	  AË`{YH$ à{VamoYr/Highly	Resistant

1 1 go 20 à{VeV nUu` j{V/1-20	per	cent	foliage	damage	 à{VamoYr/Resistant

2 21 go 40 à{VeV nUu` j{V/21-40	per	cent	foliage	damage	 g§Vw{bV à{VamoYr/Moderately	resistant

3 41 go 60 à{VeV nUu` j{V/41-60	per	cent	foliage	damage	 gV§ {w bV gd§ Xo Zerb/Moderately	susceptible

4 61 go 80 à{VeV nUu` j{V/61-80	per	cent	foliage	damage	 g§doXZerb/Susceptible

5 81 go 100  à{VeV nUu` j{V/81-100	per	cent	foliage	damage	 AË`{YH$ g§doXZerb/Highly	susceptible
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Vm{bH$m 1.15 : àmH¥${VH$ n[apñW{V Ho$ A§VJ©V {W«ßg  Ho$ {dê$Õ dÝ` E{b`_ OZZÐì` H$s ñH«$sqZJ 

Table	1.15:	Screening	of	wild	Allium	germplasm	against	thrips	under	natural	condition		

ñH$moa
Score

OZZÐì`
Germplasm

OZZÐì` H$s 
Hw$b g§»`m 

Total	no.	of	
Germplasm

0

EZOr~r  9969, EZE_Ho$ 3216, EZE_Ho$ 3227, EZE_Ho$ 3246, E{b`_ grnm  - Eb CÁ~o{H$ñVmZ  
EEbEb 1595 

NGB-9969,	NMK-3216,	NMK-3227,	NMK-3246,	Allium	cepa-L-Uzbekistan	All	-1595	

5

1

E_H$o Or 84, EZE_H$o  3215, EZE_H$o  84, E. Q>`~y amgo _ grOrEZ 16418, EZE_H$o  3231, E. Q>`~y amgo _ 
E_H$o Or 88, E. Q>`~y amgo _ grOrEZ 16417, E-Q>r-EZE_H$o  3219, E-Q>r-EZE_H$o  3214, E-Q>r-
EZŠ ỳ 3183, E-Q>r-AmBg© r  353524, E-Q>r-EZE_H$o  3229, E. Eåo nbo mào O¡ _ - Eb ~b¡ mS>r, OrEZ 
18724, EZE_H$o  3228, E-Q>r-Bg© r 607483, E-Q>r-EZE_H$o  3211, E-Q>r-EZE_H$o  3214, EZE_H$o  
3207, E-Q>r-amQ° >b EŠg ñna H$w MmB© grOrEZ  16412, E-Q>r-E_H$o Or'85, E-Q>r-grOrEZ-20779, 
E-Q>r-Amb°   1587, EZOr  3165, E-Q>r grOrEZ  16373, EZOr~r 9969, E-Q>r-grOrEZ 16418, 
E. H$mBZÝo g Mmbo mJ°  ìhmBQ> (aŠ¡ `m)o , E. Q>`~y amgo _, E-Q>r-grOrEZ  15749, EZE_H$o  3242, EZE_H$o  
3232, EZE_H$o  3236, EZE_H$o  3247, EZE_H$o  3243, EZE_H$o  3244, EZE_H$o  3238, EZhr 3165, 
EZE_H$o  3237, E_H$o  3249, EZE_H$o  3245, EZE_H$o  3230 b{¡ gH$¡ bQw >_, E{b`_ \$o« JaÝo g AmBg© r 
383446, E{b`_ EÝo Jbw mgo _ Bg© r 328486, E{b`_ Am{° H$© {_ZmB© Bg© r 328495, E. grnm {H$ñ_ EJJo« Q¡ >_ 
BqeJ{Q>b,y  E. grnm {H$ñ_ EJJo« Q¡ >_ _{Unaw , àmZ 1, E. grnm {H$ñ_ EJJo« Q¡ >_ 3 _V¡ Bo © {Q>b,y  E{b`_ grnm Eb 
CÁ~{o H$ñVmZ EEbEb 1595, E{b`_ Eåo nbo mào O¡ _ ãby Jr« Z Bg© r 609483, EH$o Amo 5 EZOr~r 14619, 
E{b`_ AmëQ>mBH$_ nmb°  grOrEZ-14769, E{b`_ {\$ñQ>wbmgo _ Eb- {OAmao {O`Z, E{b`_ {\$ñQ>wbmgo _ 
(Amno r), E{b`_ {\$ñQ>wbmgo _ MmBZm  EEbEb 646, E{b`_ {\$ñQ>wbmgo _ EZAmBg© r 20221, E{b`_ 
{\$ñQ>wbmgo _  Bg© r-321643-2, E{b`_ {\$ñQ>wbmgo _ Eb (VmBdmZ)  

MKG-84,	NMK-3215,	NMK-84,	A.	tuberosum	CGN-16418,	NMK-3231,	A.	tuberosum	MKG-

88,	 A.	 tuberosum	 CGN-16417,	 A-T-NMK-3219,	 A-T-NMK-3214,	 A-T-NQ-3183,	 A-T-IC-

353524,	 A-T-NMK-3229,	 A.	 ampeloprasum	 -	 L-Ballady,	 GN-18724,	 NMK-3228,	 A-T-EC-

607483,	A-T-NMK-3211,A-T-NMK-3214,NMK-3207,	A-T-Rottl.Ex.Spr.Kuchaai-CGN-16412,	

A-T-MKG-85,	 A-T-CGN-20779,	 A-T-All-1587,	 NG-3165,	 A-T-CGN-16373,	 NGB-9969,	 A-T-

CGN-16418,	A.	chinensechollang	White	(Rakkyo),	A.	tuberosum,	 	A-T-CGN-15749,	NMK-

3242,	NMK-3232,	NMK-3236,	NMK-3247,	NMK-3243,	NMK-3244,	NMK-3238,	NG-3165,	

NMK-3237,	 MK-3249,	 NMK-3245,	 NMK-3230Lacicalutam,	 Alliumfragrance	 IC-383446,	

Allium	angulosum	 EC-328486,	Allium	orchimini	 EC-328495,	A	 cepa	 -var.	 aggregautum-	

Eshingtilou,	A.	cepa	var.	aggregatum-Manipur,	PRAN-1,	A.cepa-varaggregatum-3	Meitei	

tilou,	Allium	cepa-L-uzbekistan	All-1595,	Allium	ampeloprasum	Blue	green	EC-609483,	

AKO-5	NGB-14619,	Allium	altaicum	Pall	CGN-14769,	Allium	�istulosum	L-	Georgien,	Allium	

�istulosum	 (OP),	 Allium	 �istulosumChinaAll-646,	 Allium	 �istulosum	 NIC-20221,	 Allium	

�istulosum	EC-321643-2,	Allium	�istulosum-L	(Taiwan)	

50

2

E_E_Ho$ 125, EZE_Ho$ 3248, E. _¡H$aoÝW_ EZE_Ho$ 3244, E_E_Ho$ 114, EHo$Amo 5 EZOr~r 14169, 
E{b`_ {\$ñQw>bmog_ MmBZm EEbEb 646, E{b`_ {\$ñQw>bmog_ B©gr 321643  2, àmZ 1, E_E_Ho$ 
125, EZE_Ho$ 3248, E. _¡H$aoÝW_  EZE_Ho$ 3244, E_E_Ho$ 114 
MMK-125,	NMK-3248,	A.	macranthum	NMK-3244,	MMK-114,	AKO-5	NGB-14619,	Allium	
�istulosum	China	All-646,	Allium	�istulosum	EC-321643-2,	PRAN-1,	MMK-125,	NMK-3248,	
A.	macranthum	NMK-3244,	MMK-114	

8

Continued	on	next	page...
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ñH$moa
Score

OZZÐì`
Germplasm

OZZÐì` H$s 
Hw$b g§»`m 

Total	no.	of	
Germplasm

3
E{b`_ {\$ñQ>wbmgo _ EZAmBg© r-20221, E. grnm E. ~ëo Qg² {dbo ~pÝMJ§ -18761, EH$o Am-o 50, EZE_H$o  3240 
Allium	fistulosum	NIC-20221,	A.	cepa	A-BeltsvilleBunching-18761,	AKO-50,	NMK-3240	

4

4
E{b`_ AmëQ>mBH$_ nm°b grOrEZ-14769, E{b`_ {\$ñQw>bmog_  Eb-{OAm°a{O`Z  
Allium	altaicum	Pall	CGN-14769,	Allium	fistulosum	L-	Georgien

2

Continued	from	previous	page...

Hence,	for	further	confirmation,	these	plants	will	be	

subjected	to	artificial	screening	/	forced	choice	test,	

wherein	 the	 insects	were	 restricted	 in	 choice	 of	 a	

sample.	

Inter	specific	hybridization	in	Alliums

Allium	genus	consists	of	nearly	750	species	including	

onion,	 garlic,	 welch	 onion,	 leek	 etc.	 All	 onion	

varieties	in	public	domain	 	limited	potential	for	have

yield	and	other	related	traits	due	to	high	inbreeding	

depression	 observed	 after	 crossing	 heterotic	

parents.	 Wild	 	 are	 a	 	 reservoir	 of	alliums wide

untapped	genes.	Hence	an	attempt	of	 interspecific	

hybridization	 with	 available	 	 species	Allium A.	

fistulosum,	A.	 tuberosum	 	A.	 fragranceand 	has	been	

initiated	on	priority	and	100,	50	and	25	flowers	were	

crossed	with	 	to	introgresse	favourable	traits	A.	cepa

like	disease	resistance,	pest	tolerance	and	coloured	

flowers,	etc.	from	A.	fistulosum,	A.	tuberosum		and	A.	

fragrance	respectively.

AV: nwZ: nw{ï>H$aU Ho$ {bE BZ nm¡Ym| H$s H¥${Ì_ ñH«$sqZJ 
/~bnydH©$ ng§X Om§M H$s OmEJr {Og_| H$sQ>m| H$mo AnZr ng§X Ho$ 
EH$ Z_yZo VH$ gr{_V {H$`m J`m& 

E{b`_  _| A§Va-{d{eï>  g§H$aU 

E{b`_ d§e _| bJ^J 750 àOm{V`m§ em{_b h¢ {OZ_| ß`mO, 
bhgwZ, doëe ß`mO, har ß`mO Am{X em{_b h¢& gmd©O{ZH$ joÌ 
_| g^r ß`mO {H$ñ_m| _| CnO Ed§ AÝ` g§~§{YV JwUm| Ho$ {bE 
gr{_V j_Vm nmB© OmVr h¡ {OgH$m H$maU g§H$a AmoO n¡V¥H$m| H$s 
H«$mqgJ Ho$ ~mX nm`m OmZo dmbm Cƒ A§V: àOZZ AdgmX H$maU 
hmo gH$Vm h¡& dÝ` E{b`_ ImoOo Zht Om gHo$ OrZm| Ho$ ì`mnH$ 
g§J«hU h¢& AV: àmW{_H$Vm AmYma na CnbãY E{b`_  
àOm{V`m| `Wm E. {\$ñQw>bmog_, E. Q>`y~amog_ VWm E. \«o$JaoÝg  
Ho$ gmW A§Va-{d{eï> g§H$aU H$m à`mg {H$`m J`m Am¡a AZwHy$b 
JwUm| O¡go amoJ à{Vamo{YVm, ZmerOrd g{hîUwVm VWm a§JrZ \y$b 
Am{X H$m A§VJ©_Z H$aZo Ho$ {bE E{b`_ grnm  Ho$ gmW E. 
{\$ñQw>bmog_, E. Q>`y~amog_ Am¡a E. \«o$JaoÝg Ho$ H«$_e: 100, 50 
d 25 \y$bm| H$m g§H$a {H$`m J`m& 

{MÌ 1.5: E{b`_ Ho$ A§Va-{d{eï> g§H$aU _| nmbZ {H$E JE MaU 

d§Ü` AWdm e{º$hrZ \y$b
Emasculated	Flower

namJU Ho$ CnamÝV AÊS>me` H$m 
bKw XrKuH$aU 

Little	enlargement	of	the	
ovary	after	pollination

g§dY©Z _r{S>`_ _| XrK© AWdm 
~‹T>m hþAm AÊS>me` 

Enlarged	ovary	in	culture	
medium

nwZO©{ZV nmXnH$ 
Regenerated	
plantlets

Fig	1.5:	Steps	followed	in	interspecific	hybridization	of	Alliums
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For	 that	 purpose	 initially	 ten	 flowers	 from	 each	

umbel	 were	 emasculated	 and	 crosses	 were	made,	

but	ovules	started	to	degenerate	about	10	days	after	

pollination	 and	 no	 seeds	 developed.	 A	 simple	

technique	 in	 ovule	 embryo	 rescue	 for	 generating	

progeny	 has	 been	 followed.	 Flowers	 are	 rescued	

after	 the	 	 day	 of	 pollination	 in	 ovary	 culture	fifth

media	 (B5	 +10%	 sucrose	 +2mg/2-4-D	 +2mg/lit	

BAP),	after	 	days	of	inoculation	seed	development	40

has	been	observed	and	within	3/4	days	roots	sprout	

out	from	seed.	Germinated	seeds	will	be	shifted	to	

plain	media	 (B5	+2%	Sucrose),	 presently	we	have	

only	one	regenerated	shoot	(Fig.	1.5).	After	proper	

root	 and	 shoot,	 looking	 forward	 to	 	 the	increasing

success	rate	for	seed	development	and	confirmation	

of	hybrids	through	morphological	comparison	with	

parents,	and/or	by	one	or	more	cytological	methods	

like	 flow	cytometry,	DNA	measurement,	karyotype	

analysis	and	genomic	in	situ	hybridization

Evaluation	 of	 onion	 germplasm	 at	 ICAR-CITH,	

Srinagar	(2016-2017)

Sixty	 two	 germplasm	 lines	 were	 evaluated	 for	 21	

characters.	 The	 marketable	 yield	 (t/ha)	 of	 onion	

germplasm	with	the	institute	varied	significantly.	It	

ranged	from	30.96	to	211.14	t/ha	and	the	average	

marketable	 yield	 was	 estimated	 to	 be	 80.58	 t/ha.	 	

Brown	Spanish	was	taken	as	a	check	to	evaluate	the	

germplasm	and	its	marketable	yield	was	found	to	be	

148.0	 t/ha.	 Three	 genotypes,	 namely,	 CITH-O-40	

(211.14	t/ha),	CITH-O-27	(183.14	t/ha)	and	CITH-O-

31	 (161.84	 t/ha)	 were	 found	 to	 be	 statistically	

significantly	better	than	the	check,	while	rest	of	the	

germplasm	 was	 significantly	 inferior	 to	 Brown	

Spanish	for	marketable	yield.	Significant	differences	

were	 observed	 in	 germplasm	 for	 TSS	 (°Brix)	 also.	
o	

The	TSS	of	the	germplasm	ranged	from	5.27	to	14.05
	 o	

Brix	with	an	average	of	9.86 Brix.	The	 check	was	

found	to	have	a	TSS	of	9.91.	Twenty-three	genotypes	

(11.20	–	14.05	°Brix)	were	significantly	superior	to	

check,	15	(8.96	–	11.09	°Brix)	at	par	and	25	(5.27	–	

8.50	 °Brix)	 significantly	 inferior	 to	 check	 (Table	

1.16).	

Bg à`moOZ Ho$ {bE, àË`oH$ nwînN>Ì go àma§^ _| Xg \y$bm| H$mo 
~§Ü` AWdm e{º$hrZ ~Zm`m J`m Am¡a g§H$a {H$E JE bo{H$Z 
namJU Ho$ bJ^J 10 {XZm| ~mX ‘mXm ~rOmUw H$moe AWdm {S>å~ _| 
AnKQ>Z hmoZm àma§^ hþAm Am¡a H$moB© ~rO {dH${gV Zht hþAm& 
g§V{V CËnÞ H$aZo Ho$ {bE {S>å~ ̂ «yU ~Mmd _| EH$ gab VH$ZrH$ 
H$mo AmO_m`m J`m& AÊS>me` g§dY©Z _r{S>`m (~r 5  + 10 
à{VeV gwH«$moO  + 2 {_J«m./2-4-S>r +  2 {_J«m./{bQ>a  
~rEnr) _| namJU Ho$ nm§M {XZ ~mX \y$bm| H$mo ~Mm`m J`m, 
Q>rH$mH$aU Ho$ 40 {XZ ~mX ~rO {dH$mg XoIZo H$mo {_bm Am¡a 3-
4  {XZm| Ho$ ^rVa ~rOm| go O‹S>m| Ho$ A§Hw$a ~mha {ZH$b AmE& 
A§Hw$[aV ~rOm| H$mo gmXm _r{S>`m (~r 5  +  2 à{VeV gwH«$moO) _| 
ñWmZmÝV[aV {H$`m OmEJm, dV©_mZ _| Ho$db EH$ nwZO©{ZV àamoh 
ah J¶m h¡ ({MÌ 1.5) & C{MV O‹S> Ed§ àamoh Ho$ CnamÝV, n¡V¥H$m| 
Ho$ gmW VwbZm H$aHo$ VWm/AWdm àdmh gmBQ>mo_rQ´>r, S>rEZE 
_mnZ, H¡$[a`moQ>mBn {dûcofU Am¡a OrZmo{_H$ ñd: ñWmZo  g§H$aU 
O¡gr EH$ AWdm A{YH$ H$mo{eH$m{dkmZ {d{Y`m| H$s _XX go 
AmH¥${V{dkmZ AÜ``Z Ho$ _mÜ`_ go ~rO {dH$mg Am¡a g§H$am| H$s 
nw{ï> Ho$ {bE g\$bVm Xa H$mo ~‹T>mZo H$s Amoa XoIm Om ahm h¡& 

^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| ß`mO OZZÐì` H$m 
_yë`m§H$Z (2016-2017)

B¸$sg bjUm| Ho$ {bE Hw$b 62 OZZÐì` d§eH«$_m| H$m _yë`m§H$Z 
{H$`m J`m& g§ñWmZ Ho$ ß`mO OZZÐì` H$s {dnUZ `mo½` CnO 
(Q>Z/ho.) _| C„oIZr` {^ÞVm nmB© JB©& ̀ h 30.96 go 211.14 
Q>Z/ho. Ho$ ~rM Wr Am¡a Am¡gV {dnUZ `mo½` CnO 80.58 
Q>Z/ho. Wr& OZZÐì` H$m _yë`m§H$Z H$aZo Ho$ {bE ~«mCZ ñno{Ze 
H$mo VwbZr` {H$ñ_ Ho$ ê$n _| AmO_m`m J`m {OgH$s {dnUZ ̀ mo½` 
CnO 148.0 Q>Z/ho. nmB© JB©& VrZ OrZàê$n Zm_V: 
grAmB©Q>rEM-Amo-40 (211.14 Q>Z/ho.), grAmB©Q>rEM-Amo-
27 (183.14 Q>Z/ho.) Am¡a grAmB©Q>rEM-Amo-31 (161.84 
Q>Z/ho.) {dnUZ `mo½` CnO Ho$ _m_bo _| VwbZr` {H$ñ_ Ho$ 
_wH$m~bo gm§p»`H$s` Ñ{ï> go ~ohVa nmE JE O~{H$ eof OZZÐì` 
VwbZr` {H$ñ_ ~«mCZ ñno{Ze H$s VwbZm _| H$_Va Wo& OZZÐì`m| 
Ho$ ~rM Hw$b KwbZerb R>mog nXmW© A§e ({~«Šg) Ho$ g§X^© _| 

0C„oIZr` {^ÞVm XoIZo H$mo {_br Omo {H$ Am¡gV 9.86  {~«Šg Ho$ 
0gmW 5.27 go 14.05  {~«Šg Ho$ ~rM Wr& VwbZr` {H$ñ_ _| 

09.91  {~«Šg H$m Hw$b KwbZerb R>mog nXmW© A§e nm`m J`m& 
VwbZr` {H$ñ_ Ho$ _wH$m~bo _| Hw$b 23 OrZàê$n (11.20 go 

014.05  {~«Šg) C„oIZr` ê$n go ~ohVa, 15 OrZàê$n (8.96 
0 0go 11.09  {~«Šg) g_Vwë` Am¡a 25 OrZàê$n (5.27 go 8.50  

{~«Šg) VwbZr` {H$ñ_ Ho$ _wH$m~bo _| H$_Va Wo (Vm{bH$m 
1.16)& 
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Vm{bH$m 1.16 : ̂ mH¥$AZwn-grAmB©Q>rEM, lrZJa Ûmam g§H${bV nm§M Cƒ CnOerb ß`mO OZZÐì` (2016-17)  

Table	1.16	Five	high	yielding	onion	germplasm	collected	by	ICAR-CITH,	Srinagar	(2016-17)

PH-	Plant	Height,	NOL-Number	of	Leaves,	P-Polar	diameter-Equatorial	diameter,	N-Neck	thickness,	MY-marketable	yield,	TY-Total	

yield,	TSS-Total	Soluble	Solids

à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.)
PH
(cm)

n{Îm`m|  
H$s 

g§»`m
NOL

Y«wdr` 
ì`mg 

({__r.) 
P

(mm)

Ajr` 
ì`mg  

({__r.) 
E

(mm)

Y«wdr` : 
Ajr` 
AZwnmV
P:E	
Ratio

J«rdm 
_moQ>mB© 

({__r.)
N

(mm)

{dnUZ 
`mo½` 
CnO 

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

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

TY	
(t/h)

Am¡gV 
H§$X 
^ma 

(J«m_)
ABW	
(g)

H$w b 
Kbw Zerb 
R>mgo  nXmW© 

0( {~Š« g)
TSS	

0( Brix)

grAmB©Q>rEM-Amo-40 
CITH-O-40

31.83 7.33 71.15 91.17 0.78 22.83 211.1 216.0 450.5 12.7

grAmB©Q>rEM Amo-27
CITH-O-27 32.67 7.1 63.84 61.27 1.04 27.44 183.1 187.7 175.5 8.00

grAmB©Q>rEM Amo-31 
CITH-O-31 40.83 7.33 58.52 68.39 0.86 10.97 161.8 170.3 139.5 10.2

grAmB©Q>rEM Amo-34 
CITH-O-34 34.67 7.17 60.99 82.3 0.74 16.92 136.5 141.3 295.33 11.4

grAmB©Q>rEM Amo-3
CITH-O-3 42.83 7.33 68.82 78.09 0.88 13.59 130.2 135.0 159.17 13.1

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

27.68 7.34 73.11 86.38 0.85 23.44 148.0 176.0 373.67 9.9

H«$mpÝVH$ {^ÞVm 
C.D.	(5%) 6.454 NS 5.81 3.878 0.106 2.521 10.95 7.74 27.12 1.2

Screening	of	onion	genotypes	for	anthracnose

During	 kharif	 season	 total	 111	 onion	 genotypes	

(including	5	red	and	4	white	onion	check	varieties)	

were	 screened	 for	 anthracnose	 disease	 caused	 by	

Collitotrichum	 gleosporides.	 One	 genotype	 W-402	

AD-4	reported	lowest	PDI	of	8	and	five	genotypes	viz,	

DOGR-HY-7,	DOGR-HY-56,	W-444,	MS-100	x	W-197	

and	 W-402	 AD-3	 with	 PDI	 value	 of	 10	 shown	

moderate	 resistance	 to	 the	 anthracnose.	 51	

genotypes	 reported	 12-25	 PDI,	 51	 genotypes	

reported	26-50	PDI	and	3	genotypes	reported	more	

than	51	PDI	for	the	disease	anthracnose	(Table	1.17).

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

Iar\$ ‘m¡g‘ Ho$ Xm¡amZ, H$mo{bQ>moQ´>mBH$_ ½brAmoñnmoam°BS²g Ho$ 
H$maU hmoZo dmbo E§W«oŠZm°O amoJ Ho$ {bE Hw$b 111 ß`mO 
OrZàê$nm| (5 bmb Ed§ 4 g\o$X ß`mO VwbZr` {H$ñ_ g{hV) 
H$s ñH«$sqZJ H$s JB©& EH$ OrZàê$n S>ãë`y 402 ES>r 4 _| 8 H$m 
Ý`yZV_ nrS>rAmB© _mZ nm`m J`m Am¡a nm§M OrZàê$nm| `Wm 
S>rAmoOrAma-hmB{~«S>-7, S>rAmoOrAma-hmB{~«S>-56, S>ãë`y 

444, E_Eg 100	x S>ãë`y 197 VWm S>ãë`y 402 ES>r 3 _| 
E§W«oŠZm°O amoJ H$s g§Vw{bV à{Vamo{YVm Ho$ gmW 10 H$m 
nrS>rAmB© _mZ àX{e©V hþAm& E§W«oŠZm°O  amoJ Ho$ {bE 51 
OrZàê$nm| _| 26-50 VWm 3 OrZàê$nm| _| 51 go A{YH$ H$m 
nrS>rAmB© _mZ nm`m J`m (Vm{bH$m 1.17)&  
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E§W«oŠZm°O 
nrS>rAmB© 

Anthracnose	
PDI

H§$X H$m 
a§J 

Bulb	
colour

àm{á`m§ 
Accessions

1-10 bmb 
Red

S>rAmoOrAma-hmB{~«S>-7, S>rAmoOrAma-hmB{~«S>-56 
DOGR-HY-7,		DOGR-HY-56

g\o$X
White

 S>ãë`y 402 ES>r 4, S>ãë`y 444, E_Eg 100x S>ãë`y 197, S>ãë`y 402 ES>r 3 
W-402	AD-4,	W-444,	MS	100	x	W-197,	W-402	AD-3

12-25 bmb 
Red

1059, S>rAmoOrAma-hmB{~«S-50, ̂ r_m e{º$, 1665, 1629, S>rAmoOrAma-hmB{~«S>-3, 1640, ̂ r_m 
gwna, S>rAmoOrAma-hmB{~«S>-1, ^r_m {H$aZ, 1664, ^r_m ao‹S>, ^r_m amO, 1508, 1625, 1666, 
546-S>rAma, 1203, 1624, 1626, 1667, 1668 
1059,	DOGR-HY-50,	B.	 Shakti,	1665,	1629,	DOGR-HY-3,	1640,	B.	 Super,	DOGR-HY-1,	B.	
Kiran,	1664,	B.	Red,	B.	Raj,	1508,	1625,	1666,	546-DR,	1203,1624,	1626,	1667,1668

g\o$X
White

E_Eg 100	x ̂ r_m œoVm, E_Eg 100x S>ãë`y 453, E_Eg 100	x S>ãë`y 361, S>ãë`y 519, S>ãë`yEMQ>r 
23 gr, E_Eg 100x S>ãë`y 448, S>ãë`y 147 E_-5, S>ãë`y 397 Ornr, S>ãë`yEMQ>r 23 E, S>ãë`yEMQ>r 
23  ~r, S>ãë`y 453 E_-7, S>ãë`y 453 E_-8, ̂ r_m ew^«m, S>ãë`y 517 E_-3, E_Eg 100x S>ãë`y 
367, S>ãë`y 078 ES>r-4, S>ãë`y 011 B©Eb-8, EMQ>r-OrAma-5~r-E_ 6 EgE_Eb, E_Eg 100	x 
^r_m ew^«m, S>ãë`y 439 E_-5, S>ãë`y 344, S>ãë`y 208 ES>r 4, EMQ>r-OrAma-2 ~r-E_ 6, E_Eg 
100	x S>ãë`y 172, S>ãë`y 078 ES>r 3, S>ãë`y 420 ES>r 3, S>ãë`y 011 B©Eb 6, nmb_nwa ìhmBQ>, S>ãë`y 
189 ES>r 4 
MS	100	x	B.	Shweta,	MS	100	x	W-453,	MS	100	x	W-361,	W-519,	WHT-23-C,	MS	100	x	W-
448,	 W-147	 M-5,	 W-397	 GP,	 WHT-23-A,	 WHT-23-B,	 W-453	 M-7,	 W-453	 M-8,	 Bhima	
Shubhra,	W-517	M-3,	MS	100	x	W-367,	W-078	AD-4,	W-011	EL-8,	HT-GR-5B-M6	SML,	MS	
100	x	B.	Shubhra,	W-439	M-5,	W-344,	W-208	AD-4,	HT-GR-2B-M6,	MS	100	x	W-172,	W-
078	AD-3,	W-420	AD-3,	W-011	EL-6,	Palampur	White,	W-189	AD-4

26-50 bmb 
Red

AmaOrnr 5, 1622, 1628, 1623, 1209, ̂ r_m bmBQ> ao‹S>, 1611, 1210, 1630, 1627, 1656, 
1551, S>rAmoOrAma-hmB{~«S>-8, S>rAmoOrAma-hmB{~«S>-2, 1172 S>rAma, Ho$EM-E_-1, 1526, 
1606, S>rAmoOrAma-hmB{~«S>-4, 1609, AmaOrnr 1, AmaOrnr 3, Ho$EM-E_-2, 1613, AmaOrnr 2, 
1604, 1605, 1621, 1608, ES>rAma, 1248 
RGP-5,	1622,	1628,	1623,	1209,	Bhima	Light	Red,	1611,	1210,	1630,	1627,	1656,	1551,	
DOGR-HY-8,	DOGR-HY-2,	1172	DR,	KH-M-1,	1526,	1606,	DOGR-HY-4,	1609,	RGP-1,	RGP-3,	
KH-M-2,	1613,	RGP-2,	1604,	1605,	1621,	1608,	ADR,	1248

g\o$X
White

S>ãë`y 082 E_ 7, S>ãë`y 208 ES>r 5, S>ãë`y 009 ES>r 2, S>ãë`y 085 ES>r 4, ̂ r_m g\o$X, S>ãë`y 408, 
E_Eg 100	x nr. g\o$X, S>ãë`y 396 ES>r 4, S>ãë`y 043 ES>r 3, S>ãë`y 396 ES>r 3, S>ãë`y 172 ES>r 3, 
S>ãë`y 355 ES>r 2, S>ãë`y 028 E_ 6, S>ãë`y 355, S>ãë`y 469 ES>r 3, S>ãë`y 398 ES>r 3, S>ãë`y 394 
B©Eb 6, ̂ r_m œoVm, S>ãë`y 074 ES>r 4, S>ãë`y 147 E_ 4 
W-082	M-7,	W-208	AD-5,	W-009	AD-2,	W-085	AD-4,	B.	Safed,	W-408,	MS	100	x	P.	Safed,	W-
396	AD-4,	W-043	AD-3,	W-396	AD-3,	W-172	AD-3,	W-355	AD-2,	W-028	M-6,	W-355,	W-
469	AD-3,	W-398	AD-3,	W-394	EL-6,	B.	Shweta,	W-074	AD-4,	W-147	M-4

51	&	> bmb 
Red

eyÝ` 
Nil

g\o$X
White

S>ãë`y 448 E\$E\$, S>ãë`y 009 ES>r 3, S>ãë`y 306 ES>r 3 
W-448	FF,	W-009	AD-3,	W-306	AD-3

Vm{bH$m 1.17 : E§W«oŠZm°O Ho$ {dê$Õ ß`mO àm{á`m| H$s à{V{H«$`m 
Table	1.17:	Reaction	of	onion	accessions	against	anthracnose
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Table	1.18:	Evaluation	of	onion	entries	for	thrips	resistance	

g§doXZerbVm H$s 
gr_m  

Susceptibility	
range

à{V{H«$`m 
Reaction

àm{á`m| H$s 
g§»`m 
No.	of	

accessions

àm{á`m| H$m Zm_
Name		of	accessions

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

-- --

1-2 à{VamoYr/g{hîUw 
Resistant/Tolerant

03 ìhmBQ> H$ån 3, S>ãë`y 358, ̂ r_m e{º$ 
White	comp-3,	W-358,	Bhima	Shakti

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

46 1630, 1656, AmaOrnr 2, 1663, hmB{~«S> 441, 1627, ̂ r_m amO, 
AmaOrnr 4, ^r_m {H$aZ, S>rAmoOrAma-hmB{~«S>-1, S>rAmoOrAma  
hmB{~«S>  2, ^r_m ao‹S>, S>rAmoOrAma-hmB{~«S>-8, hmB{~«S> Amo[aEÝQ>, 
S>rAmoOrAma-hmB{~«S>-50, S>rAmoOrAma-hmB{~«S-6, S>rAmoOrAma  
hmB{~«S>  5, S>ãë`y 534, S>ãë`y 279, 597  [a\$mo_m© E\$ 4, S>ãë`y 
477 E_ 2, S>ãë`y 453 E_ 7, S>ãë`y 189 ES>r 3, E_Eg 100  S>ãë`y 
361, S>ãë`y 088, S>ãë`y 442, EMQ>r-OrAma-2, ~r-E_-6 
(EgE_gr), S>ãë`y 340 E_ 6, S>ãë`y 417 ES>r 3, AH$m© nrVmå~a, 
E_Eg 100x^r_m ew^«m, E\$ 6	 x	 E_ 12 (S>ãë`y) E\$ 4 E_ 3 
EgEZOrAmonr, E_ 100xnr. g\o$X, S>ãë`y 422, dmB© 003, E_Eg 
100xS>ãë`y 488, S>ãë`y 401 E_ 2, E_Eg 100xS>ãë`y 453, E_Eg 
100xS>ãë`y 172, S>ãë`y 009 x111 EZAmagr, E\$ 3xS>ãë`y 009 
~rgr 2, S>ãë`y 448 (nr), S>ãë`y 344, ^r_m ew^«m (Eggr), S>ãë`y 
085  ES>r 3,  S>ãë`y 043 ES>r 3, nr. g\o$X   

Evaluation	 of	 onion	 entries/breeding	 lines	 for	

resistance	against	onion	thrips,	Thrips	tabaci

Total	of	19	red	onion	and	83	white	onion	genotypes	

were	 screened	 against	 onion	 thrips	 under	 field	

condition.	 Only	 three	 lines	 showed	 resistance	

against	 thrips	 and	46	 accessions	were	 grouped	 as	

moderate	 resistance.	Remaining	53	 accessions	 are	

showing	 susceptible	 and	 highly	 susceptible	 range.	

Red	onion	genotypes,	the	entries	1656,	RGP-2,	1630	

and	Bhima	Raj	registered	low	thrips	incidence	and	

damage	 as	well	 better	 yield	 as	 compared	 to	 other	

entries.	 White	 onion	 genotypes	 W-151,	 White	

Composite	 3,	 MS-100	 x	 W-361,	 MS-100	 x	 Phule	

Safed,	MS-100	x	W-453,	W-448	and	Bhima	Shubhra	

registered	low	thrips	incidence,	damage	and	better	

yield	as	compared	to	other	entries	(Table	1.18).

ß`mO {W«ßg, {W«ßg Q>¡~oH$s Ho$ {dê$Õ à{Vamo{YVm hoVw ß`mO 
à{d{ï>`m|/àOZZ d§eH«$_m| H$m _yë`m§H$Z 

IoV n[apñW{V`m| Ho$ A§VJ©V ß`mO {W«ßg  Ho$ {dê$Õ Hw$b CÞrg 
bmb ß`mO Am¡a {Vamgr g\o$X ß`mO OrZàê$nm| H$s N>§Q>mB© H$s 
JB©& Ho$db VrZ d§eH«$_m| _| hr {W«ßg Ho$ {dê$Õ à{Vamo{YVm 
àX{e©V hþB© Am¡a 46 àm{á`m| H$mo g§Vw{bV à{VamoYr Ho$ ê$n _| 
dJuH¥$V {H$`m J`m& eof 53 àm{á`m| _| g§doXZerb VWm Cƒ 
g§doXZerb {^ÞVm àX{e©V hmo ahr h¡& bmb ß`mO OrZàê$nm| _|, 
AÝ` à{d{ï>`m| Ho$ _wH$m~bo à{d{ï> AmaOrnr 2, 1656, 1630 
Am¡a ̂ r_m amO _| H$_ {W«ßg àH$mon Ed§ j{V XO© hþB© Am¡a gmW hr 
A{YH$ CnO nmB© JB©& g\o$X ß`mO OrZàê$nm| _| S>ãë`y 151, 

ìhmBQ> H$ånmo{OQ> 3, E_Eg 100 x S>ãë`y 361, E_Eg 100 x 

\w$bo g\o$X, E_Eg 100 x S>ãë`y 453, S>ãë`y 448 Am¡a ̂ r_m 
ew^«m _| AÝ` à{d{ï>`m| H$s VwbZm _| H$_ {W«ßg àH$mon Ho$ gmW 
gmW ~ohVa CnO nmB© JB© (Vm{bH$m 1.18)& 

Vm{bH$m 1.18 : {W«ßg à{Vamo{YVm Ho$ {bE ß`mO à{d{ï>`m| H$m _yë`m§H$Z 

Continued	on	next	page...
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g§doXZerbVm H$s 
gr_m  

Susceptibility	
range

à{V{H«$`m 
Reaction

àm{á`m| H$s 
g§»`m 
No.	of	

accessions

àm{á`m| H$m Zm_
Name		of	accessions

1630,	1656,	RGP-2,1663,	Hy-441,	1627,	Bhima	Raj,	RGP-4,	
Bhima	Kiran,	DOGR-Hy-7,	DOGR-HY-1,	DOGR-HY-2,	Bhima	
Red,	 DOGR-HY-8,	 Hy-Orient,	 DOGR-HY-50,	 DOGR-HY-6,	
DOGR-HY-5,	W-534,	W-279,	597	X	ReformaF ,	W-477-M-2,	4

W-453-M-7,	W-189	AD-3,	MS	100	X	W-361,	W-088,	W-442,	
HT-GR-2B	 M-6	 (SMC),	 W-340	 M-6,	 W-417	 AD-3,	
ArkaPitamber,	MS	100	X	B.	Shubhra,	F-6	X	M-12(W)F4	M3	
SNGOP,	M-100	X	P.	Safed,	W-422,	Y-003,	MS-100	X	W-488,	W-
401	M-2,	MS-100	X	W-453,	MS	100	X	W-172,	W-009	X	111	
NRC	F-3	X	W-009	BC-2,	W-448	(P),	W-344,	B.Shubhra	(SC),	
W-085-AD-3	W-043-AD-3,	P.	Safed

3-4 g§doXZerb
Susceptible

43 S>ãë`y 441, S>ãë`y 151, S>ãë`y 402 ES>r 3, S>ãë`y 448 ~rAma 6, 
S>ãë`y 411 ES>r 3, S>ãë`y 177, EMQ>r OrAma 4 ~r E_ 6 (EgE_Egr), 
~r 2x Ho$ 11 (dmB©) E\$ 4 E_ 3 EgEZOrAmonr, S>ãë`y 523 E_ 3, 
S>ãë`y 408 ES>r 3, S>ãë`y 398 ES>r 3, S>ãë`y 396 ES>r 3, S>ãë`y 543, 
^r_m ew^«m (nr), E_ 100xS>ãë`y 482 EZAmagrE\$ 2, S>ãë`y 504 E_ 
3, S>ãë`y 419 ES>r 3, S>ãë`y 302 (nr), S>ãë`y 306 ES>r 3, S>ãë`y 
361 B©Eb 6, S>ãë`y 394 B©Eb 4, S>ãë`y 282, AmB©-9 xB© 5 (S>ãë`y) 
E\$ 3 E_ 2 EgEZOr, E_ 100 xS>ãë`y 448, S>ãë`y 355 ES>r 3, EE\$ 
S>ãë`y xEE\$Ama E\$ 4, S>ãë`y 397, S>ãë`y 440 E_ 2, S>ãë`y 125, 
EMQ>r  OrAma  5E E_ 6, S>ãë`y 149, S>ãë`y 009 ES>r 3, S>ãë`y 398 
E_ 2, S>ãë`y 146, S>ãë`y 144 ES>r 3, EMQ>r  OrAma  3 gr  E_  6 
(S>rgr), S>ãë`y 224, S>ãë`y 009  222  - EZAmagr E\$ 3, S>ãë`y 
459, S>ãë`y 172 ES>r 3, S>ãë`y 567, S>ãë`y 078 ES>r 2, EMQ>r  
OrAma  3 ~r  E_ 6 (EgE_gr) 

W-441,	W-151,	W-402-AD-3,	W-448-BR-6,	W-411AD-3,	W-

177,	HT-GR-4B-M-6(SMC),	B-2	X	K-11(Y)	F4M3SNGOP,	W-

523	M-3,	W-408	AD-3,	W-398	AD-3,	W-396	AD-3,	W-543,	

Bhima	Shubhra	(P),	M-100	X	W-482	NRCF2,	W-504	M-2,	W-

419	AD-3,	W-302	(P),	W-306	AD-3,	W-361-EL-6,	W-394	EL-

4,	W-282,	I-9	x	E5	(w)	F3M2	SNG,	M-100	X	W-448,	W-355	

AD-3,	AFW	X	AFR	F4,	W-397,	W-440	M-2,	W-125,	HT-GR-5A	

M-6,	W-149,	W-009	AD-3,	W-398	M-2,	W-146	,	W-144	AD-3,	

HT-GR-3C-M-6	(DC),	W-224,	W-009	X	222	X	NRC	F3,	W-459	,	

W-172	AD-3,	W-567,	W-078-AD-2,	HT-GR-3B	M-6(SMC)

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

10 S>ãë`y 395, S>ãë`y 439, S>ãë`y 430, S>ãë`y 328, S>ãë`y 331, EMQ>r  
OrAma 1E E_ 6 (Eggr), S>ãë`y 306 E_ 6, E_Eg 100xS>ãë`y 443 
EZAmagr E\$ 3, S>ãë`y 443 ~rgr 2, S>ãë`y 246  
W-395,	W-439,	W-430,	W-328,	W-331,	HT-GR-1A	M-6	(SC),	
W-306	M-6,	MS-100	X	W-443NRC	F3,W-443	BC-2,W-246

Hw$b/Total 102

Continued	from	previous	page...
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g§doXZerbVm 
H$s gr_m 

Susceptibiliy	
range

à{V{H«$`m 
Reaction

àm{á`m| H$s 
g§»`m 
No.	of	

accessions

àm{á`m| H$m Zm_ 
Name		of	accessions

0-1 AË`{YH$ 
à{VamoYr
Highly	
Resistant

-- --

1-2 à{VamoYr
Resistant

14 AmBg© r-42833-1, AmBg© r-42834, AmBg© r-358512, AmBg© r-42832, 
AmBg© r-37593, AmBg© r-39596, AmBg© r-602349, AmBg© r-601734, AmBg© r-
34554, AmBg© r-42841, AmBg© r-47952, AmBg© r-505727, AmBg© r-48195 
IC-42833-1,	 IC-42834,	 IC-35851,	 IC-42832,	 IC-37593,	 IC-39596,	 	 IC-

602349,	 	IC-601734,	 	IC-34554,	 	IC-42841,	 	IC-47952,	 	IC-47998,	 	IC-

505727,		IC-48195

2-3 g§Vw{bV 
à{VamoYr
Moderately	
Resistant

78 AmBg© r-42557, AmBg© r-35856, AmBg© r-32832 Ý ỳ 601348, AmBg© r-
32964, AmB©gr-35798, AmB©gr-35785, AmB©gr-33936, AmB©gr-
48011, AmB©gr-505714, AmB©gr-48051, AmB©gr-42839, AmB©gr-
48041, AmBg© r-48027, AmBg© r-48059, AmBg© r-47945, AmBg© r-48059 
E, AmBg© r-48001, AmBg© r-505666 ~r 19, AmBg© r-48039, AmBg© r-
505679, AmBg© r-505677, AmBg© r-48936, AmBg© r-48530, AmBg© r-
48490, AmBg© r -48273, AmBg© r -47764,  AmBg© r -601410,  AmBg© r -
47750,  AmBg© r -49063,  AmBg© r -48277,  AmBg© r -48213,  AmBg© r -
602297,  AmBg© r -33618,  AmBg© r -32678,  AmBg© r -32973,  AmBg© r -

ß`mO {Wß« g, {Wß« g Q>~¡ Ho $s  H$o  {dê$Õ à{Vam{o YVm H$o  {bE 
EZ~rnrOrAma ß`mO OZZÐì` H$m _ëy `mH§ $Z

^mH$¥ AZnw -amï>́rn nmXn AmZdw {§ eH$ gg§ mYZ ã`ay mo (AmBg© r- 
grarO) go hm{gb {H$E JE H$w b 232 ß`mO OZZÐì`m| H$m 
_ëy `mH§ $Z IVo  n[apñW{V`m| _| ß`mO {Wß« g H$o  {dê$Õ à{Vam{o YVm 
H$m ñVa OmZZo H$o  {bE {H$`m J`m& 0-5 ñH$o b ñH$m[o aJ̈ {d{Y H$m 
Cn`mJo  H$aH$o  à{V nmY¡ m {Wß« g H$s g»§ `m, nÎmr H$mUo  VWm nÎmr 
KUy Z©  H$s KQ>Zm H$mo XO© {H$`m J`m& {H$gr ^r OrZàê$n _| 0-1 
H$m ñH$mao  Zht nm`m J`m Ama¡  do {Wß« g ZHw $gmZ go _ºw $ Zht W&o  
bJ^J 14 OrZàê$nm| _| 1-2 ñH$mao  nm`m J`m {OgH$m VmËn ©̀ ̀ h 
Wm {H$ Cº$ OrZàê$nm| _| H$_ ZHw $gmZ Wm Ama¡  BÝh| IVo  
n[apñW{V`m| _| à{VamYo r H$o  ê$n _| dJuH$¥ V {H$`m J`m& bJ^J 78 
à{d{ï>`m| _| 2-3 ñH$mao  Wm {OÝh| gV§ {w bV à{VamYo r H$o  ê$n _| 
dJuH$¥ V {H$`m J`m& efo  OrZàê$nm| H$mo gd§ Xo Zerb VWm AË`{YH$ 
gd§ Xo Zerb lUo r _| dJuH$¥ V {H$`m J`m& à{V nmY¡ m {Wß« g H$s g»§ `m 
H$o  gmW nÎmr H$mUo  _| ZH$mamË_H$ gh-g~§ Y§  (-0.219) nm`m 
J`m& CƒVa nÎmr H$mUo  dmbo OZZÐì` _| gH§ $sU© nÎmr H$mUo  H$s 
Vbw Zm _| H$_ {Wß« g ̂ ma Wm (Vm{bH$m 1.19)&  

Evaluation	 of	 NBPGR	 onion	 germplasm	 for	

resistance	against	onion	thrips,	Thrips	tabaci

Total	of	232	onion	germplasm	obtained	from	NBPGR	

(IC-series)	 were	 evaluated	 for	 onion	 thrips	 under	

field	 condition.	 The	 number	 of	 thrips/plant,	 leaf	

angle	and	leaf	curling	were	observed	using	the	0-5	

Scale	scoring	method.	None	of	the	genotypes	were	

scored	0-1	and	free	from	thrips	damage.	About	14	

genotypes	were	scored	1-2	score,	which	meant	for	

low	damage	and	categorized	as	resistant	under	field	

condition.	 About	 78	 entries	 were	 scored	 2-3	 and	

categorized	as	moderate	resistance.	Remaining	were	

grouped	under	 susceptible	 and	highly	 susceptible.	 	

Leaf	 angle	 found	 to	 have	 a	 negative	 correlation	 (-

0.219)	 with	 the	 number	 of	 thrips	 per	 plant.	

Germplasm	with	higher	leaf	angle	had	fewer	thrips	

load	than	narrow	leaf	angle	one	(Table	1.19).

Vm{bH$m 1.19 : {W«ßg à{Vamo{YVm Ho$ {bE ß`mO OZZÐì` (AmB©gr -grarO) H$m _yë`m§H$Z 
Table	1.19:	Evaluation	of	onion	germplasm	(IC-Series)	for	thrips	resistance		

Continued	on	next	page...
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g§doXZerbVm 
H$s gr_m 

Susceptibiliy	
range

à{V{H«$`m 
Reaction

àm{á`m| H$s 
g§»`m 
No.	of	

accessions

àm{á`m| H$m Zm_ 
Name		of	accessions

600730,  AmBg© r -600905,  AmBg© r -505672,  AmBg© r -601461,  
AmBg© r -505710,  AmBg© r -505724,  AmBg© r -505713,  AmBg© r -
505712,  AmBg© r -505719,  AmBg© r -505675,  AmBg© r -505680,  
AmBg© r -34201, AmBg© r -601430,  AmBg© r -601427,  AmBg© r -35832-
1,  AmBg© r -35832,  AmBg© r -34888,  AmBg© r -505687,  AmBg© r -
505694,  AmBg© r -505699,  AmBg© r -505707,  AmBg© r -48045,  AmBg© r 
-48398,  AmBg© r -42833,  AmBg© r -43342 (naw mZr ),  AmBg© r -42933,  
AmBg© r -505659,  AmBg© r -32035, AmBg© r -32931,  AmBg© r -32910,  
AmBg© r -505756,  AmBg© r -48998,  AmBg© r -48069,  AmBg© r -42911,  
AmBg© r -42854,  AmBg© r -33517,  AmBg© r -48102,  AmBg© r -505732.

IC-42557,		IC-35856,		IC-32832	New601348,		IC-32964,		IC-35798,		IC-

35785,	 	IC-33936,	 	IC-48011,	 	IC-505714,	 	IC-48051,	 	IC-42839,	 	IC-

48041,	 	IC-48027,	 	IC-48059,	 	IC-47945,	 	IC-48059-A,	 	IC-48001,	 	IC-

505666	B-19,		IC-48039,		IC-505679,		IC-505677,		IC-48936,		IC-48530,		

IC-48490,		IC-48273,		IC-47764,		IC-601410,		IC-47750,		IC-49063,		IC-

48277,	 	IC-48213,	 	IC-602297,	 	IC-33618,	 	IC-32678,	 	IC-32973,	 	IC-

48111,		IC-32961,		IC-600730,		IC-600905,		IC-505672,		IC-601461,		IC-

505710,		IC-505724,		IC-505713,		IC-505712,		IC-505719,		IC-505675,		

IC-505680,		IC-34201,IC-601430,		IC-601427,		IC-35832-1,		IC-35832,		

IC-34888,		IC-505687,		IC-505694,		IC-505699,		IC-505707,		IC-48045,		

IC-48398,	 	 IC-42833,	 	 IC-43342	 (OLD),	 	 IC-42933,	 	 IC-505659,	 	 IC-

32035,IC-32931,	 	 IC-32910,	 	 IC-505756,	 	 IC-48998,	 	 IC-48069,	 	 IC-

42911,		IC-42854,		IC-33517,		IC-48102,		IC-505732

3-4 g§doXZerb
Susceptible

122 AmB©gr -32870, AmB©gr -13238, AmB©gr -35813, AmB©gr -32944,  
AmB©gr -505770, AmB©gr -601395, AmB©gr -588226, AmB©gr -
505771, AmB©gr -588224, AmB©gr -505763, AmB©gr -505762, AmB©gr 
-505685, AmB©gr -505684, AmB©gr -505684, AmB©gr -48007, AmB©gr 
-42934,  AmB©gr -48005, AmB©gr -48038, AmB©gr -48053, AmB©gr -
48077,  AmB©gr -48000, AmB©gr -48055, AmB©gr -48063, AmB©gr -
48140,  AmB©gr -48924, AmB©gr -505661,  AmB©gr -48968, AmB©gr -
48282,  AmB©gr -48279, AmB©gr -48187, AmB©gr -48404, AmB©gr -
48401,  AmB©gr -600924, AmB©gr -48130, AmB©gr -48144, AmB©gr -
48142,  AmB©gr -49033,  AmB©gr -601437,  AmB©gr -42859, AmB©gr -
602351, AmB©gr -600833, AmB©gr -601331,  AmB©gr -48116, AmB©gr 
-32676,  AmB©gr -505729, AmB©gr -15235, AmB©gr -505737, AmB©gr 
-13685,  AmB©gr -33592, AmB©gr -505746, AmB©gr -32973, AmB©gr -
15237,  AmB©gr -600549, AmB©gr -48105,  AmB©gr -601390, AmB©gr -
48115,  AmB©gr -601420,  AmB©gr -34491, AmB©gr -601422, AmB©gr -
601452, AmB©gr -48192, AmB©gr -601449, AmB©gr -48000-E, AmB©gr 
-602237, AmB©gr -601413, AmB©gr -48771-1, AmB©gr -505686, 
AmB©gr -33591, AmB©gr -32673, AmB©gr -48104, AmB©gr -48022,

Continued	on	next	page...

Continued	from	previous	page...
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g§doXZerbVm 
H$s gr_m 

Susceptibiliy	
range

à{V{H«$`m 
Reaction

àm{á`m| H$s 
g§»`m 
No.	of	

accessions

àm{á`m| H$m Zm_ 
Name		of	accessions

3-4 g§doXZerb
Susceptible

122 AmB©gr -48044, AmB©gr -505704, AmB©gr -48257,  AmB©gr -505708, 
AmB©gr -505726, AmB©gr -505723, AmB©gr -505674, AmB©gr -
505716, AmB©gr -505696, AmB©gr -505700, AmB©gr -48553,  AmB©gr 
-505717, AmB©gr -505681, AmB©gr -48205, AmB©gr -33607, AmB©gr -
305690, AmB©gr -505692, AmB©gr -47975, AmB©gr -48073, AmB©gr -
505703, AmB©gr -601465, AmB©gr -42935, AmB©gr -32937,  AmB©gr -
101924, AmB©gr -32991, AmB©gr -505660, AmB©gr -48132,  AmB©gr -
48310, AmB©gr -48152, AmB©gr -49024, AmB©gr -33569,  AmB©gr -
32971, AmB©gr -601548, AmB©gr -42870, AmB©gr -601547, AmB©gr -
48533, AmB©gr -602291, AmB©gr -42856, AmB©gr -602283, AmB©gr -
47984, AmB©gr -34555, AmB©gr -32688, AmB©gr -32952-E, AmB©gr -
32689, AmB©gr -601391, AmB©gr -505753, AmB©gr -32965, AmB©gr -
32572, AmB©gr -48979, AmB©gr -49123, AmB©gr -14591, AmB©gr -
34097

IC-32870,	 	IC-13238,	 	IC-35813,	 	IC-32944,	 	IC-505770,	 	IC-601395,	 	

IC-588226,	 	 IC-505771,	 	 IC-588224,	 	 IC-505763,	 	 IC-505762,	 	 IC-

505685,		IC-505684,		IC-505684,		IC-48007,		IC-42934,		IC-48005,		IC-

48038,	 	IC-48053,	 	IC-48077,	 	IC-48000,	 	IC-48055,	 	IC-48063,	 	IC-

48140,	 	IC-48924,	 	IC-505661,	 	IC-48968,	 	IC-48282,	 	IC-48279,	 	IC-

48187,	 	IC-48404,	 	IC-48401,	 	IC-600924,	 	IC-48130,	 	IC-48144,	 	IC-

48142,		IC-49033,		IC-601437,		IC-42859,		IC-602351,		IC-600833,		IC-

601331,		IC-48116,		IC-32676,		IC-505729,		IC-15235,		IC-505737,		IC-

13685,		IC-33592,		IC-505746,		IC-32973,		IC-15237,		IC-600549,		IC-

48105,		IC-601390,		IC-48115,		IC-601420,		IC-34491,		IC-601422,		IC-

601452,	 	 IC-48192,	 	 IC-601449,IC-48000-A,IC-602237,	 	 IC-601413,	

IC-48771-1,	 	IC-505686,	 	IC-33591,	 	IC-32673,	 	IC-48104,	IC-48022,	

IC-48044,	 	IC-505704,	IC-48257,	 	IC-505708,	IC-505726,	IC-505723,	 	

IC-505674,	 	 IC-505716,	 	 IC-505696,	 	 IC-505700,	 IC-48553,	 	 IC-

505717,		IC-505681,		IC-48205,	IC-33607,	IC-305690,	IC-505692,		IC-

47975,IC-48073,IC-505703,	 	 IC-601465,	 	 IC-42935,	 	 IC-32937,	 	 IC-

101924,		IC-32991,		IC-505660,		IC-48132,		IC-48310,		IC-48152,		IC-

49024,		IC-33569,		IC-32971,		IC-601548,		IC-42870,		IC-601547,		IC-

48533,		IC-602291,		IC-42856,		IC-602283,		IC-47984,		IC-34555,		IC-

32688,	 	IC-32952-A,	 	IC-32689,	 	IC-601391,	 	IC-505753,	 	IC-32965,	 	

IC-32572,		IC-48979,		IC-49123,		IC-14591,		IC-34097

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

18 AmBg© r-48129, AmBg© r-505658, AmBg© r-42847, AmBg© r-32169, AmBg© r-
14590, AmBg© r-48207, AmBg© r-601428, AmBg© r-48037,  AmBg© r-
505701, AmBg© r-48050, AmBg© r-48537, AmBg© r-42929, AmBg© r-48900, 
AmBg© r-600576, AmBg© r-600868, AmBg© r-47964,  AmBg© r-47961, AmBg© r-
48083

IC-48129,		IC-505658,		IC-42847,		IC-32169,		IC-14590,			IC-48207,		IC-
601428,		IC-48037,		IC-505701,		IC-48050,		IC-48537,		IC-42929,		IC-
48900,		IC-600576,		IC-600868,		IC-47964,		IC-47961,		IC-48083

Hw$b/Total 232
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ß`mO OZZÐì` _| MwH$ÝXa Am°_u dm°_© àH$mon 

df© 2017 Ho$ Xm¡amZ, g\o$X ß`mO Ho$ OZZÐì` _yë`m§H$Z _| 
MwH$ÝXa Am°_u dm°_©, ñnmoS>moßQ>oam EpŠgJwAm H$m Agm_mÝ` àH$mon 
XoIZo H$mo {_bm& {d{^Þ g\o$X ß`mO Ho$ {d{^Þ 
OZZÐì`m|/à{d{ï>`m|/loð> d§eH«$_m|/{H$ñ_m| Am¡a àJV àOZZ 
d§eH«$_m| Ho$ ~rM Eg. EpŠgJwAm Ho$ àH$mon H$m ñVa [aH$m°S©> {H$`m 
J`m& H$moB© ̂ r à{d{ï> g§H«$_U go _wº$ Zht Wr& à{d{ï> S>ãë`y-306 
_| Eg. EpŠgJwAm H$m g~go H$_ à{VeV ZwH$gmZ XoIZo H$mo 
{_bm& S>ãë`y-408, S>ãë`y-047 B©Eb 6, S>ãë`y-440 E_ 2 
Am¡a S>ãë`y-340 B©Eb 6 _| 100 à{VeV ZwH$gmZ AWdm j{V 
XoIZo H$mo {_br& ^r_m {H$aZ, ^r_m œoVm, ^r_m ew^«m VWm ^r_m 
g\o$X _| bJ^J 70 go 80 à{VeV nm¡Ym j{V nmB© JB©& 

^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| ß`mO Ho$ {dXoer 
OrZàê$nm| H$m _yë`m§H$Z 

Hw$b AmR> d§eH«$_m| H$m _yë`m§H$Z ½`mah bjUm| Ho$ {bE {H$`m J`m& 
d§eH«$_m| _| {dnUZ ̀ mo½` H§$X CnO Ho$ _m_bo _| C„oIZr` {^ÞVm 
àX{e©V hþB© Omo {H$ 24.23 go 148 Q>Z/ho. Ho$ ~rM Wr& {H$gr ̂ r 
d§eH«$_ _| VwbZr` {H$ñ_ ~«mCZ ñno{Ze (148.0 Q>Z/ho.) go 
A{YH$ {dnUZ ̀ mo½` H§$X CnO Zht hmo gH$s& hmbm§{H$, d§eH«$_m| 
_|, B©gr 735673 (46.9 Q>Z/ho.) g~go ~‹S>m CËnmXH$ Wm Am¡a 
26 AÝ` à{d{ï>`m§ BgHo$ g_Vwë` Wt& eof 11 à{d{ï>`m§ Bg 
d§eH«$_ Ho$ _wH$m~bo _| C„oIZr` ê$n go H$_Va Wt& OZZÐì` _| 
Am¡gV H§$X ^ma Ho$ _m_bo _| ^r C„oIZr` {^ÝÝVm XoIZo H$mo 
{_br& H§$X ^ma 45 go 373.67 J«m_ Ho$ ~rM Wm Am¡a VwbZr` 
{H$ñ_ _| g~go ̂ mar H§$X Wm& {H$gr ̂ r à{d{ï> _| VwbZr` {H$ñ_ 
go A{YH$ ^ma dmbm H§$X CËnÞ Zht hþAm& VwbZr` {H$ñ_ Ho$ 
CnamÝV d§eH«$_ B©gr 731187 _| g~go A{YH$ Am¡gV H§$X ̂ ma 
(147.41 J«m_) Ed§ VXþnamÝV B©gr 731207 (145.00 J«m_), 
B©gr 731225 (140.00 J«m_), B©gr 731205 (130.28 
J«m_) Ed§ B©gr 731209 (125.00 J«m_) _| XO© {H$`m J`m 
(Vm{bH$m 1.20) &  

Beet	army	worm	incidence	in	onion	germplasms

Unusual	occurrence	of	beet	army	worm,	Spodoptera	

exigua	noticed	in	white	germplasm	evaluation	trial	

during	 2017.	 The	 level	 of	 incidence	 of	 S.	 exigua	

among	 different 	 white	 onion	 germplasm	

/entries/elite	 lines/varieties/advance	 breeding	

lines	was	 recorded.	 None	 of	 the	 entries	were	 free	

from	infestation.	The	entry	W-306	registered	lowest	

percent	damage	of	S.	exigua.	Some	of	the	entries	like	

W-408,	W-047EL-	 6,	W-440-	M2	 and	W-340EL-	 6	

registered	 100	 per	 cent	 damage.	 About	 70-80%	

plant	damage	noticed	in	Bhima	Kiran,	Bhima	Shweta,	

Bhima	Shubhra	and	Bhima	Safed.

Evaluation	of	exotic	genotypes	of	onion	at	ICAR-

CITH,	Srinagar

Thirty	eight	lines	were	evaluated	for	11	characters.	

The	 lines	 showed	 significant	 differences	 for	

marketable	bulb	yield	that	ranged	from	24.23	to	148	

t/ha.	No	line	could	surpass	the	check	Brown	Spanish	

(148.0)	for	marketable	yield.	However,	among	lines,	

EC-735673	(46.9)	was	 the	highest	yielder	with	26	

other	entries	at	par	with	it.	Remaining	eleven	entries	

were	 significantly	 inferior	 to	 this	 line.	 The	

germplasm	 expressed	 significant	 variation	 for	

average	bulb	weight.	It	ranged	from	45	to	373.67g,	

check	 having	 the	 heaviest	 bulbs.	 No	 entry	 could	

surpass	 the	 check.	 Line	 EC-731187	 recorded	 the	

next	highest	average	bulb	weight	(147.41)	and	three	

other	 entries	 at	 par	 with	 it	 were	 EC-731207	

(145.00),	EC-731225	(140.00),	EC-731205	(130.28)	

and	EC-731209	(125.00)	(Table	1.20).	

Vm{bH$m 1.20 : ̂ mH¥$AZwn-grAmB©Q>rEM, lrZJa _| ß`mO Ho$ {dXoer g§H$bZm| H$m àXe©Z 

Table.1.20:	Performance	of	exotic	collections	of	onion	at	ICAR-CITH

à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.)
PH	(cm)

n{Îm`m|  
H$s 

g§»`m 
NOL

Y«wdr` ì`mg 
({__r.) 

P
(mm)

Ajr` ì`mg  
({__r.)

E
(mm)

J«rdm _moQ>mB© 
({__r.)
N	(mm)

{dnUZ 
`mo½` CnO 
(Q>Z/ho.) 
MY	(t/h)

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

TY
(t/h)

Am¡gV H§$X 
^ma (J«m_) 
ABW	(g)

B©gr 735673
EC-735673 27.00 6.67 68.97 59.65 12.12 46.9 59.9 85.00

B©gr 731192 
EC-731192

29.67 6.50 56.48 60.52 11.63 44.0 52.4 85.00

Continued	on	next	page...
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à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.)
PH	(cm)

n{Îm`m|  
H$s 

g§»`m 
NOL

Y«wdr` ì`mg 
({__r.) 

P
(mm)

Ajr` ì`mg  
({__r.)

E
(mm)

J«rdm _moQ>mB© 
({__r.)
N	(mm)

{dnUZ 
`mo½` CnO 
(Q>Z/ho.) 
MY	(t/h)

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

TY
(t/h)

Am¡gV H§$X 
^ma (J«m_) 
ABW	(g)

B©gr 731190 
EC-731190

26.83 7.33 67.30 60.52 12.55 42.7 52.2 100.00

B©gr 731230 
EC-731230

27.00 6.83 65.68 64.37 13.65 42.5 52.6 90.00

B©gr 731204
EC-731204

25.83 7.17 66.48 61.10 13.08 40.5 47.9 82.75

~«mCZ ñno{Ze
Brown	Spanish	(C)

27.68 7.34 73.11 86.38 23.44 148.0 176.0 373.67

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

NS 0.795 10.472 8.158 3.589 14.30 20.9 24.47

Continued	from	previous	page...

PH-	Plant	Height,	NOL-Number	of	Leaves,	P-Polar	diameter-Equatorial	diameter,	N-Neck	thickness,	MY-marketable	yield	,	TY-Total	

yield,	ABW-Average	Bulb	Weight

^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` _| 
bhgZw  OZZÐì` H$m _ëy `mH§ $Z 

a~r _m¡g_ 

a~r _mg¡ _ H$o  Xma¡ mZ, bJmVma Vrgao df© H$w b 126 ZE bhgZw  
OZZÐì` H$m _ëy `mH§ $Z {H$`m J`m& g^r OrZàê$nm| H$m amno U 
Vbw Zr` {H$ñ_ ̂ r_m nnb©  Ama¡  ̂ r_m Am‘o H$ma H$o  gmW 1 dJ© _rQ>a 
H$o  ßbmQ° > AmH$ma _| àd{YV©  {S>OmBZ _| {H$`m J`m& H$w b ~rg 
JUw mË_H$ Ed§ _mÌmË_H$ {defo VmAm| na AmH§ $S>m| H$mo XO© {H$`m J`m 
Og¡ o {H$ H$w b ^ma, nmY¡ m D$M§ mB,©  n{Îm`m| H$s g»§ `m, MmW¡ r nÎmr H$s 
b~§ mB,©  MmW¡ r nÎmr H$s MmS‹¡ >mB,©  {d^Á`mVo H$ VZo H$s b~§ mB,©  nÎmr aJ§  
gKZVm, nmY¡ m AmH$rQ© >Šo Ma, VZm aO§ H$, nÎmr _| _m_o `ºw $ {MH$ZmnZ, 
Amg¡ V H$§ X ̂ ma, Ydw« r` ì`mg, Ajr` ì`mg, à{V H$§ X H${b`m| H$s 
g»§ `m, 50 H${b`m| H$m ̂ ma, H$w b Kbw Zerb R>mgo  nXmW© Ae§ , H$§ X 
H$m aJ§ , H$§ X H$s AmH$¥ {V, H$br H$m aJ§  Am{X& H$w N> ì`mdgm{`H$ 
{defo VmAm| H$o  gmW M`{ZV AmemOZH$ de§ H$« _ Vm{bH$m 1.21 _| 
àñVVw  h&¢  Vbw Zr` {H$ñ_ ̂ r_m nnb©  H$s Vbw Zm _| bhgZw  OrZàê$n 
752 VWm 662 C„Io Zr` ê$n go H$ht ~ho Va nmE JE&²  hmbm{§ H$, 
OrZàê$n 744 _| ̂ ÊS>maU H$o  N>: _mh ~mX g~go H$_ ̂ ÊS>maU j{V 
XO© H$s JB&©  bhgZw  BH$mQo >mBßg 678 _| A{YH$V_ H$w b Kbw Zerb 
R>mgo  nXmW© Ae§  XO© {H$`m J`m& BgH$o  Abmdm, ^ÊS>m[aV H$s JB© 
600 à{d{ï>̀ m| _| Cƒ CnOerb BH$mQo >mBßg de§ H$« _ Zm_V: 757, 
709, 733, 713 VWm 756 _| AÀN>r ̂ ÊS>maU j_Vm nmB© JB© Ama¡  
BZ_| ^ÊS>maU H$o  Mma _mh ~mX 5 à{VeV VH$ H$s j{V XO© hBþ © 
(Vm{bH$m 1.21) &    

Evaluation	of	garlic	germplasm	at	ICAR-DOGR

Rabi	Season

During	 rabi,	 total	 126	 new	 garlic	 germplasm	

evaluated	 for	 the	 third	 consecutive	 year.	 All	

genotypes	planted	in	augmented	design	with	a	plot	

size	 of	 1sq	 m	 along	 with	 check	 varieties	 Bhima	

Purple	and	Bhima	Omkar.	Data	has	been	recorded	on	

twenty	 qualitative	 and	 quantitative	 traits	 such	 as	

total	weight,	plant	height,	number	of	leaves,	length	of	
th th4 	 leaf,	 width	 of	 4 	 leaf,	 pseudostem	 length,	 leaf	

colour	 intensity,	 plant	 architecture,	 stem	

pigmentation,	 leaf	 waxiness,	 average	 bulb	 weight,	

polar	 diameter,	 equatorial	 diameter,	 number	 of	

cloves	 per	 bulb,	 weight	 of	 50	 cloves,	 total	 soluble	

solids,	 bulb	 color,	 bulb	 shape,	 clove	 colour	 etc.	

Selected	promising	lines	along	with	few	commercial	

traits	 are	 as	 follow	 (Table	 1.21).	 Garlic	 genotypes	

752,	 662	 found	 significantly	 superior	 over	 check	

Bhima	Purple,	However	744	recorded	lowest	storage	

loss	after	six	months	of	storage.	Garlic	ecotypes	678	

recorded	highest	TSS.	Besides	high	yielding	ecotypes	

other	 lines	 namely	 757	 709,	 733,	 713,	 756	 were	

found	 good	 for	 storage	 among	600	 stored	 entries,	

recorded	 up	 to	 5	%	 loss	 after	 four	months	 (Table	

1.21).
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Kharif	Season

During	kharif	2017,	total	440	garlic	entries	evaluated	

for	yield	and	contributing	traits.	Among	them,	only	

55	genotypes	could	able	to	form	a	bulb,	as	bulbing	is	

highly	 sensitive	 to	 photoperiod	 and	 temperature.	

During	last	two	years,	every	kharif	season	change	in	

environmental	conditions	has	been	noted,	hence,	no	

stability	 in	 the	 performance	 of	 garlic	 entries	

observed.	This	was	the	second	year	of	evaluation	of	

these	entries,	hence,	after	one	more	year	pooled	data	

will	be	generated.	 In	present	 trial	data	on	bulbing	

entries	has	been	recorded	for	twenty	morphological	

traits	alike	rabi	season.	Most	promising	kharif	garlic	

entries	 along	 with	 commercially	 important	 traits	

mentioned	 in	 the	 table	 1.22.	 Scape	 induction	 or	

bulbil	induction	is	not	observed	in	any	entry	during	

this	kharif	season	(Table	1.22).

Iar\$ _m¡g_ 

Iar\$ 2017 Ho$ Xm¡amZ, Hw$b 440 bhgwZ à{d{ï>`m| H$m 
_yë`m§H$Z CnO Ed§ CnO H$mo ~‹T>mZo dmbo JwUm| Ho$ {bE {H$`m J`m& 
BZ_| go, Ho$db 55 OrZàê$nm| _| hr H§$X {Z_m©U hmo gH$m Š`m|{H$ 
H§$X {Z_m©U H$s à{H«$`m àXr{áH$mb Am¡a Vmn_mZ Ho$ à{V 
AË`{YH$ g§doXZerb hmoVr h¡& {nN>bo Xmo dfm] Ho$ Xm¡amZ, àË`oH$ 
Iar\$ _m¡g_ _| AmE n`m©daUr` ~Xbmdm| H$mo ZmoQ> {H$`m J`m Am¡a 
Bgr{bE bhgwZ à{d{ï>`m| Ho$ àXe©Z _| H$moB© pñWaVm Zht nmB© Om 
gH$s& BZ à{d{ï>`m| Ho$ _yë`m§H$Z H$m `h Xÿgam df© Wm, Bg{bE 
EH$ Am¡a df© Ho$ CnamÝV nyëS> S>mQ>m CËnÞ {H$`m OmEJm& dV©_mZ 
narjU _|, a~r _m¡g_ go {^Þ ~rg AmH¥${V{dkmZ JwUm| Ho$ {bE 
H§${XH$m à{d{ï>`m| na Am§H$S>m| H$mo XO© {H$`m J`m& ì`mdgm{`H$ ê$n 
go _hËdnyU© JwUm| Ho$ gmW gdm©{YH$ AmemOZH$ Iar\$ bhgwZ 
à{d{ï>`m| H$mo ZrMo, Vm{bH$m 1.22 _| Xem©`m J`m h¡& Iar\$ _m¡g_ 
Ho$ Xm¡amZ {H$gr ̂ r à{d{ï> _| ñHo$n CËàoaU AWdm H§${XH$m CËàoaU 
Zht nm`m J`m (Vm{bH$m 1.22)& 

Vm{bH$m 1.21 : a~r _m¡g_ Ho$ Xm¡amZ AmemOZH$ bhgwZ OrZàê$nm| H$m àXe©Z 
Table	1.21:	Performance	of	promising	garlic	genotypes	during	rabi	season

TY-Total	yield,	PD-	Polar	Diameter,	ED-	Equatorial	Diameter,	TSS-	Total	Soluble	Solids

OrZàê$n
Genotypes

 Hw$b CnO 
({¹$./ho.) 

TY
(q/ha)

6 _mh nümV 
à{VeV j{V 

ZwH$gmZ 
Weight	loss	

after	6	
months(%)

Y«wdr` 
ì`mg 

({__r.)
PD	

(mm)

Ajr` 
ì`mg 

({__r.)
ED

(mm)

Am¡gV H§$X 
^ma (J«m_)
ABW	(g)

à{V H§$X 
H${b`m| H$s 

Am¡gV g§»`m 
Avg.	no.	
of	clove/
bulb

50 H${b`m| 
H$m ^ma 
(J«m_) 

50	Cloves	
weight	
(g)

Hw$b KwbZerb 
R>mog nXmW© 

0A§e ( {~«Šg) 
TSS

o( Brix)

726 37.65 25.82 21.37 24.12 0.06 13.20 0.34 44.14

743 34.22 16.91 23.82 25.25 0.09 		9.60 0.38 40.84

744 32.43 9.84 20.74 22.48 0.07 		9.80 0.32 39.26

701 33.32 15.03 24.11 25.91 0.11 		9.00 0.42 39.16

741 39.76 28.17 22.58 24.44 0.08 12.80 0.40 43.04

752 50.21 37.38 25.38 26.26 0.10 		9.40 0.46 43.28

743 43.21 38.41 22.02 23.91 0.08 		8.80 0.36 42.72

678 38.19 14.40 23.59 25.01 0.07 10.00 0.36 45.10

662 57.21 35.54 25.72 24.35 0.06 		8.40 0.42 36.04

^r_m nn©b 
Bhima	purple

30.11 34.21 21.34 23.12 0.08 10.11 0.38 42.10

H«$mpÝVH$ {^ÞVm
C.D.	(5%) 4.56 3.30 0.52 0.37 NS 0.52 NS 0.87

TY-Total	yield,	DTH-	Days	to	harvest,	PD-Polar	Diameter,	ED-Equatorial	Diameter,	TSS-	Total	Soluble	Solids
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OrZàê$n 
Genotypes

Hw$b CnO 
({¹$./ho.)

TY
(q/ha)

 4  _mh nümV 
à{VeV j{V 

ZwH$gmZ 
Weight	loss	

after	4	
months(%)

IwXmB© 
_| bJZo 
dmbm 
g_` 
({XZ)
DTH

Y«wdr` 
ì`mg 

({__r.) 
PD	

(mm)

Ajr` 
ì`mg 

({__r.)
ED	

(mm)

Am¡gV 
H§$X ^ma 
(J«m_) 
ABW

(g)

à{V H§$X 
H${b`m| 

H$s Am¡gV 
g§»`m 
No.	of	
cloves

50 
H${b`m| H$m 
^ma(J«m_) 

50	
Cloves	
weight

Hw$b 
KwbZerb 
R>mog nXmW© 

0A§e ( {~«Šg) 
TSS

o( Brix)

27 42.12 8.10 103 22.34 24.23 0.08 10.00 0.40 42.46

345 40.11 3.02 126 23.52 23.12 0.09 7.40 0.52 39.44

413 32.11 2.82 103 20.95 21.15 0.06 6.20 0.32 34.26

618 28.43 4.26 103 21.45 19.07 0.07 7.20 0.42 40.96

505 34.21 20.65 103 24.19 21.71 0.08 7.00 0.48 39.82

327 30.32 15.33 127 21.82 20.81 0.06 5.80 0.32 38.90

18 28.43 10.00 103 23.72 19.94 0.06 7.40 0.35 41.88

28 28.66 14.03 103 21.27 22.52 0.06 6.60 0.46 41.64

593 27.65 10.94 103 21.90 20.07 0.06 6.80 0.46 40.24

OrOr 2/GG-2 25.32 3.54 103 18.85 16.21 0.06 5.00 0.46 42.10

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

4.21 2.34
3.1
3

0.50 0.72 NS 0.42 NS 0.76

^mH$¥ AZnw -grAmBQ© >rEM, lrZJa _| XrK© àXr{áH$mb dmbo 
bhgZw  OZZÐì` H$m _ëy `mH§ $Z 

Mma Vbw Zr` {H$ñ_m| `Wm H$mSo >mBH$Zmb-gbo -1, H$mSo >mBH$Zmb-
gbo -2, _ºw $o œa Jm{bH© $ gbo .-2 VWm Jm{bH© $ bmHo $b H$o  gmW 
gmW 78 OrZàê$nm| H$m _ëy `mH§ $Z CnO na¡ m_rQ>am| Ama¡  H$w b 
Kbw Zerb R>mgo  nXmW© Ae§  H$o  {bE {H$`m J`m& Vbw Zr` {H$ñ_m| 
g{hV OrZàê$nm| H$o  ~rM {dnUZ `m½o ` CnO H$o  _m_bo _| AmH§ $S>m| 
H$s Ñ{ï> go C„Io Zr` {^ÞVm Wr Omo {H$ 7.7 Q>Z/h.o  go 41.6 
Q>Z/h.o  H$o  ~rM Wr& OZZÐì`m| _| Amg¡ V {dnUZ `m½o ` CnO 
20.45 Q>Z/h.o  nmB© JB&©  {dnUZ ̀ m½o ` CnO H$o  _m_bo _| Vbw Zr` 
{H$ñ_ H$mSo >mBH$Zmb-gbo -1 (11.72 Q>Z/h.o ) H$s Vbw Zm _| 52 
OrZàê$nm| H$m àXeZ©  ~ho Va ahm, 23 H$m àXeZ©  g_Vëw ` ahm Ama¡  
3 OrZàê$nm| H$m àXeZ©  Iam~ nm`m J`m& {dnUZ `m½o ` CnO H$o  
{bE Mma erf© àXeZ©  H$aZo dmbo OrZàê$n H$o  ê$n _| grAmBQ© >rEM-
Or-20 (41.60 Q>Z/h.o ), grAmBQ© >rEM-Or-24 (39.64 
Q>Z/h.o ), grAmBQ© >rEM-Or-26 Ama¡  grAmBQ© >rEM-Or-71 

Vm{bH$m 1.22 : Iar\$ _m¡g_ Ho$ Xm¡amZ AmemOZH$ bhgwZ OrZàê$nm| H$m àXe©Z 

Table	1.22:	Performance	of	promising	garlic	genotypes	during	kharif	season

Evaluation	 of	 long	 day	 garlic	 germplasm	 at	

ICAR-CITH,	Srinagar

Seventy	 eight	 genotypes	 including	 4	 checks;	

Kodaikanal-Sel-1,	 Kodaikanal-Sel-2,	 Mukteshwar	

Garlic-Sel-2	 and	 Garlic	 local	 were	 evaluated	 for	

yield	parameters	and	TSS.	There	were	statistically	

significant	 differences	 among	 genotypes	 for	

marketable	yield	that	ranged	from	41.6	to	7.7t/ha	

including	 checks.	 The	 mean	 marketable	 yield	 of	

germplasm	was	found	to	be	20.45	t/ha.	Fifty	two	

genotypes	performed	better	than	Kodaikanal-Sel-1	

(11.72t/ha),	23	were	at	par	and	3	performed	worse	

than	this	check	in	terms	of	marketable	yield.	The	

analysis	resulted	 in	 identifying	CITH-G-20	(41.60	

t/ha),	 CITH-G-24	 (39.64	 t/ha),	 CITH-G-26	 and	

CITH-G-71	 (both	 34.40	 t/ha)	 as	 top	 four	

performing	 genotypes	 for	 marketable	 yield	

TY-Total	yield,	DTH-	Days	to	harvest,	PD-Polar	Diameter,	ED-Equatorial	Diameter,	TSS-	Total	Soluble	Solids
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(XmZo m| 34.40 Q>Z/h.o ) H$s nhMmZ H$s JB© (Vm{bH$m 1.23)& 
g~go Iam~ àXeZ©  H$aZo dmbm OrZàê$n grAmBQ© >rEM-Or-72 
(7.7 Q>Z/h.o ) Wm {OgH$m àXeZ©  g^r Vbw Zr` {H$ñ_m| H$o  _Hw $m~bo 
_| H$_Va nm`m J`m& H$w b Kbw Zerb R>mgo  nXmW© Ae§  H$o  _m_bo _| 
^r OZZÐì`m| _| AË`{YH$ {^ÞVm XIo Zo H$mo {_br Omo {H$ g^r Mma 

0Vbw Zr` {H$ñ_m| g{hV 33.69  {~Š« g H$o  Amg¡ V H$o  gmW 50.51 go 
024.46  {~Š« g H$o  ~rM Wr& Vbw Zr` {H$ñ_m| g{hV OZZÐì`m| _| 

Amg¡ V H$§ X ^ma 21.17 Jm« _ go 94.17 Jm« _ H$o  ~rM Wm {OgH$m 
Amg¡ V 52.93 Jm« _ Wm& H$§ X ^ma H$o  _m_bo _| OZZÐì`m| H$o  ~rM 
AmH§ $S>m| H$s Ñ{ï> go C„Io Zr` {^ÞVm XIo Zo H$mo {_br &

(Table	1.23).	 The	 least	 performing	 genotype	was	

CITH-G-72	 (7.7t/ha),	 which	 was	 statistically	

significantly	lower	performing	than	all	the	checks.	

The	germplasm	was	found	to	be	highly	variable	for	

Total	 Soluble	 Solids	 (TSS),	 which	 ranged	 from	
o o50.51-24.46	 Brix	with	 an	 average	 of	 33.69	 Brix	

including	all	the	4	checks.	The	average	bulb	weight	

of	germplasm	including	checks	ranged	from	94.17g	

to	 21.17g	 with	 an	 average	 value	 of	 52.93g	 and	

showed	statistically	significant	differences	among	

genotypes	.	

Vm{bH$m 1.23 : erf© nm§M XrK© àXr{áH$mb bhgwZ OZZÐì` H$m àXe©Z 
Table	1.23	Performance	of	top	five	high	yielding	long	day	garlic	germplasm

PH-	Plant	height,	TSS-Total	Soluble	Solids,	PD-Polar	diameter,	ED-Equatorial	diameter,	NOL-Number	of	leaves,	ABW-Average	bulb	

weight,	MY-Marketable	yield,	TY-Total	yield,	DTM-Days	to	maturity,	the	AW50C-Average	weight	of	50	cloves

à{d{ï> 
Entries

	nm¡Ym 
D$§MmB© 
(go_r.) 
PH
(cm)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e 
0( {~«Šg) 
TSS	

(°Brix)

Y«wdr` 
ì`mg 

({__r.) 
PD	

(mm)

Ajr` 
ì`mg 

({__r.)
ED	

(mm)

n{Îm`m| 
H$s 

g§»`m 
NOL

Am¡gV 
H§$X 
^ma 

(J«m_) 
ABW	

(g)

{dnUZ 
`mo½` CnO 
({¹$./ho.) 

MY	
(t/ha)

Hw$b CnO 
({¹$./ho.)

TY	
(t/ha)

n[an¹$Vm 
Ad{Y 
({XZ)
DTM

50 
H${b`m| 

H$m Am¡gV 
^ma 

(J«m_) 
AW50C	
(g)

grAmB©Q>rEM-Or-20 
CITH-G-20

26.5 36.2 37.8 57.5 10.7 72.3 41.60 45.91 245.0 347.3

grAmB©Q>rEM-Or-24  
CITH-G-24

27.7 29.1 30.3 52.1 13.3 70.2 39.64 44.34 245.0 331.7

grAmB©Q>rEM-Or-26  
CITH-G-26

22.3 40.3 40.5 52.8 11.0 75.5 34.40 36.12 245.0 354.2

grAmB©Q>rEM-Or-71  
CITH-G-71

25.2 32.5 43.1 55.6 10.5 41.7 34.40 37.95 245.0 182.5

grAmB©Q>rEM-Or-47  
CITH-G-47

26.2 32.1 32.8 52.9 12.3 60.5 34.32 37.19 245.0 291.4

H$moS>mBH$Zmb-Eg-1  
Kodaikanal-S-1

27.0 40.0 32.2 54.7 8.8 30.3 11.72 12.31 245.0 133.3

H$moS>mBH$Zmb-Eg-2 
Kodaikanal-S-2

26.2 30.9 31.0 52.3 9.2 66.3 12.19 12.78 245.0 305.0

_wºo$œa 
Mukhteshwar

24.8 24.5 31.4 50.1 11.5 29.2 10.65 11.31 245.0 138.3

Jm{b©H$ bmoH$b (gr) 
Garlic	local	(C)

28.2 34.7 32.2 51.6 12.2 70.8 10.73 11.27 245.0 349.2

H«$mpÝVH$ {^ÞVm 
C.D	(5%)

5.8 2.8 3.3 3.1 NS 7.5 3.05 3.06 - 29.4
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^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| bKw àXr{áH$mb 
bhgwZ OZZÐì` H$m _yë`m§H$Z 

df© 2016-17 H$o  Xma¡ mZ H$w b 15 OZZÐì`m| H$m _ëy `mH§ $Z {H$`m 
J`m& OZZÐì`m| H$o  ~rM {dnUZ ̀ m½o ` CnO (Q>Z/h.o ) H$o  _m_bo _| 
C„Io Zr` {^ÞVm àX{eV©  hBþ © Omo {H$ 47.58 Q>Z/h.o  H$s Amg¡ V 
CnO H$o  gmW 10.64 go 39.70 Q>Z/h.o  H$o  ~rM Wr (Vm{bH$m 
1.24)& g^r Vbw Zr` {H$ñ_| `Wm H$mSo >mBH$Zmb-gbo -1(11.71 
Q>Z/h.o ), H$mSo >mBH$Zmb-gbo -2 (12.19 Q>Z/h.o ), grAmBQ© >rEM-
_ºw $o œa-gbo -2 (10.65 Q>Z/h.o ) VWm Jm{bH© $ bmHo $b (10.72 
Q>Z/h.o ) g_Vëw ` Wt& g^r à{d{ï>̀ m| _| gdl© ðo > Vbw Zr` {H$ñ_ 
H$mSo >mBH$Zmb-gbo -2 go A{YH$ CnO àmá hBþ &©  Vbw Zr` {H$ñ_ 
Jm{bH© $ bmHo $b (70.83 Jm« _) Ama¡  H$mSo >mBH$Zmb-gbo -2 (66.33 
Jm« _) _| Amg¡ V H$§ X ̂ ma g~go Á`mXm Wm& g^r OZZÐì` à{d{ï>̀ m| 
_| Amg¡ V H$§ X ^ma C„Io Zr` ê$n go H$_ Wm& Ydw« r` ì`mg g~go 
A{YH$ S>rAmOo rAma 671 (49.12 {__r.) _| nm`m J`m Omo {H$ g^r 
Vbw Zr` {H$ñ_m| H$o  _Hw $m~bo A{YH$ Wm& Ajr` ì`mg Vbw Zr` {H$ñ_ 
H$mSo >mBH$Zmb-gbo -1 (54.72 {__r.) _| g~go A{YH$ Ed§ 
VXnþ amÝV H$mSo >mBH$Zmb-gbo -2 (52.32 {__r.) Ama¡  Jm{bH© $ 
bmHo $b (51.59 {__r.) _| nm`m J`m& {H$gr ^r à{d{ï> _| Vbw Zr` 
{H$ñ_m| H$o  _Hw $m~bo Ajr` ì`mg A{YH$ Zht nm`m J`m Omo {H$ 
23.74 {__r go 31.41 {__r. H$s gr_m _| Wm &

Evaluation	 of	 short	 day	 garlic	 germplasm	 at	

ICAR-CITH,	Srinagar

Fifteen	germplasm	were	evaluated	for	23	characters	

during	 2016-17. 	 The	 germplasm	 exhibited	

significant	 differences	 for	 marketable	 (t/ha)	 that	

ranged	from	10.64	t/ha	to	39.70	t/ha	with	an	average	

of	47.58	 t/ha	 (Table	1.24).	All	 checks;	Kodaikanal-

Sel-1	 (11.72	 t/ha),	 Kodaikanal-Sel-2	 (12.19	 t/ha),	

CITH-Mukteshwar-Sel-2	 (10.65	 t/ha)	 and	 Garlic	

Local	(10.72	t/ha)	were	at	par.	All	entries	surpassed	

the	 best	 check	 Kodaikanal-Sel-2.The	 average	 bulb	

weight	was	highest	in	checks	Garlic	Local	(70.83	g)	

and	Kodaikanal-Sel-2	(66.33	g).	All	the	entries	of	the	

germplasm	were	significantly	lower	in	average	bulb	

weight.	The	polar	diameter	was	found	to	be	highest	

in	DOGR-671	(49.12	mm).	It	was	significantly	higher	

than	all	the	checks.	Equatorial	diameter	(mm)	was	

found	 to	 be	 highest	 in	 checks	 Kodaikanal-Sel-1	

(54.72	mm),	Kodaikanal-Sel-2	(52.32	mm)	and	Garlic	

Local	(51.59	mm).	None	of	the	entries	could	surpass	

any	 check	 and	 their	 equatorial	 diameters	 ranged	

from	23.74	mm	to	31.41	mm	.

Vm{bH$m 1.24 : ̂ mH¥$AZwn-grAmB©Q>rEM _| erf© nm§M Cƒ CnOerb bKw àXr{áH$mb bhgwZ OZZÐì` H$m àXe©Z 
Table	1.24:	Performance	of	top	five	high	yielding	short	day	garlic	germplasm	at	ICAR-CITH

à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.) 
PH
(cm)

n{Îm`m|  H$s 
g§»`m 
NOL

Y«wdr` 
ì`mg 

({__r.)
PD

(mm)

Ajr` 
ì`mg  

({__r.)
ED

(mm)

Am¡gV 
H§$X ^ma 
(J«m_)
ABW
(g)

{dnUZ 
`mo½` CnO 
({¹$./ho.) 

MY
(t/ha)

Hw$b CnO 
({¹$./ho.) 

TY
(t/ha)

IwXmB© _| bJZo 
dmbm g_` 

({XZ) 
DTH

S>rAmoOrAma-659 
DOGR-659

26.17 4.33 32.02 28.68 27.92 39.70 44.00 245

S>rAmoOrAma-765	
DOGR-765

32.33 6.00 34.94 28.22 46.66 30.50 46.50 245

S>rAmoOrAma-663	
DOGR-663

31.83 6.50 33.21 27.90 40.04 30.40 35.80 245

S>rAmoOrAma-657	
DOGR-657

33.83 5.50 32.75 29.36 31.08 28.80 39.10 245

S>rAmoOrAma-766	
DOGR-766

33.00 6.17 37.36 30.60 21.32 26.70 33.60 245

H$moS>mBH$Zmb-gob-1
Kodaikanal-Sel-1

27.00 7.33 32.18 54.72 30.33 11.72 12.31 245

H«$mpÝVH$ {^ÞVm 
C.D	(5%)

2.89 1.33 2.71 3.83 7.65 7.81 9.45 -

PH-	Plant	Height,	NOL-Number	of	Leaves,	PD-Polar	diameter,	ED-Equatorial	diameter,	ABW-Average	Bulb	Weight,	MY-marketable	

yield,	TY-Total	yield,	DTH-Days	to	Harvest
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^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| H§${XH$m CËàoaU Ho$ 
{bE ^mH¥$AZwn-S>rAmoOrAma go àmá bKw àXr{áH$mb 
bhgwZ OZZÐì` H$m _yë`m§H$Z

Hw$b ~Îmrg OZZÐì`m| H$m AÜ``Z 23 JwUm| AWdm bjUm| Ho$ 
{bE {H$`m J`m& BZ OZZÐì`m| _| {dnUZ ̀ mo½` CnO Ho$ g§~§Y _| 
C„oIZr` {^ÞVm Wr& g^r VwbZr` {H$ñ_m| _| H$moS>mBH$Zmb-
gob-1 (11.72 Q>Z/ho.) Ho$ {bE XO© H$s JB© A{YH$V_ CnO 
Ho$ g_Vwë` CnO Wr (Vm{bH$m 1.25)& Bg VwbZr` {H$ñ_ H$s 
VwbZm _| AmR> à{d{ï>`m| H$m àXe©Z ~ohVa nm`m J`m& A{YH$V_ 
Am¡gV H§$X ̂ ma VwbZr` {H$ñ_ Jm{b©H$ bmoH$b (70.83 J«m_) _| 
nm`m J`m Omo {H$ VwbZr` {H$ñ_ H$moS>mBH$Zmb-gob-2 (66.33 
J«m_) Ho$ g_Vwë` Wm& {H$gr ^r à{d{ï> _| BZ_| go {H$gr ^r 
VwbZr` {H$ñ_ go A{YH$ AWdm g_Vwë` H§$X ^ma Zht XoIm 
J`m& Y«wdr` ì`mg à{d{ï> S>rAmoOrAma-E\$~r-8 (36.57 
{__r.), S>rAmoOrAma-E\$~r-12 (33.54 {__r.) VWm 
S>rAmoOrAma-E\$~r-7 (33.44 {__r.) _| A{YH$V_ nm`m J`m 
Omo {H$ Bg à{d{ï> Ho$ g_Vwë` Wm& BZ VrZm| à{d{ï>`m| H$s VwbZm 
_| g^r VwbZr` {H$ñ_m| Am¡a eof à{d{ï>`m| _| C„oIZr` bKwVa 
Y«wdr` ì`mg Wm& g~go ~‹S>m Ajr` ì`mg VwbZr` {H$ñ_ Jm{b©H$ 
bmoH$b (41.12 {__r.) _| XO© {H$`m J`m& VwbZr` {H$ñ_ 
H$moS>mBH$Zmb-gob-2 (40.05 {__r.) _| Ajr` ì`mg Bg 
VwbZr` {H$ñ_ Ho$ g_Vwë` Wm& {H$gr ^r à{d{ï> _| BZ VwbZr` 
{H$ñ_m| Ho$ _wH$m~bo _| A{YH$ Ajr` ì`mg Zht nm`m J`m &   

Evaluation	 of	 short	 day	 garlic	 germplasm	 at	

ICAR-CITH	 received	 from	 ICAR-DOGR	 for	

bulbil	induction

Thirty	 two	 germplasm	 were	 studied	 for	 23	

characters.	 There	 were	 significant	 differences	

among	 germplasm	 for	 marketable	 yield.	 All	 the	

checks	 were	 statistically	 at	 par	 with	 the	 highest	

value	 recorded	 for	 Kodaikanal-Sel-1	 (11.72	 t/ha)	

(Table	1.25).	With	respect	to	this	check	eight	entries	

performed	significantly	better.	The	highest	average	

bulb	weight	was	 observed	 in	 checks	 Garlic	 Local	

(70.83	g),	which	was	at	par	with	check	Kodaikanal-

Sel-2	(66.33	g).	None	of	the	entries	could	surpass	or	

be	at	par	with	any	of	them.	The	polar	diameter	was	

highest	in	entry	DOGR-FB-8	(36.57	mm),	DOGR-FB-

12	(33.54	mm)	and	DOGR-FB-7	(33.44	mm)	being	

statistical	at	par	with	this	entry.	All	the	checks	and	

remaining	 entries	 had	 significantly	 shorter	 polar	

diameters	 than	 three	 of	 these.	 The	 widest	

equatorial	diameter	was	 recorded	 in	 check	Garlic	

Local	 (41.12	mm).	Check	Kodaikanal-Sel-2	 (40.05	

mm)	was	at	par	with	this	check.	None	of	the	entries	

could	surpass	or	be	at	par	with	any	of	these	checks	.

Vm{bH$m 1.25 : nm§M erf© Cƒ CnOerb XrK© àXr{áH$mb bhgwZ OZZÐì` H$m àXe©Z 

Table	1.25:	Performance	of	top	five	high	yielding	long	day	garlic	germplasm

à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.) 
PH	(cm)

 n{Îm`m|  
H$s g§»`m 
NOL

Y«wdr` 
ì`mg 

({__r.)
P(mm)

Ajr` 
ì`mg  

({__r.)
E(mm)

Am¡gV 
H§$X ^ma 
(J«m_)

ABW	(g)

{dnUZ 
`m½o ` CnO 
({¹$./h.o )
MY(t/h)

Hw$b CnO 
({¹$./ho.)
TY(t/h)

IwXmB© _| bJZo 
dmbm g_` 

({XZ) 
DOH

S>rAmoOrAma-E\$~r-48  
DOGR-FB-48

24.33 6.17 24.79 22.66 44.32 39.43 43.83 245

S>rAmoOrAma-E\$~r-6	
DOGR-FB-6

29.83 6.67 26.83 21.58 44.94 29.53 33.40 245

S>rAmoOrAma-E\$~r-41 
DOGR-FB-41

33.67 6.00 21.93 22.08 46.14 26.10 31.48 245

S>rAmoOrAma-E\$~r-23 
DOGR-FB-23 31.00 6.33 23.47 23.36 41.50 23.80 28.13 245

Continued	on	next	page...
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à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.) 
PH	(cm)

 n{Îm`m|  
H$s g§»`m 
NOL

Y«wdr` 
ì`mg 

({__r.)
P(mm)

Ajr` 
ì`mg  

({__r.)E
(mm)

Am¡gV 
H§$X ^ma 

(J«m_)AB
W	(g)

{dnUZ 
`m½o ` CnO 
({¹$./h.o )
MY(t/h)

Hw$b CnO 
({¹$./ho.)
TY(t/h)

IwXmB© _| bJZo 
dmbm g_` 

({XZ) DOH

S>rAmoOrAma-E\$~r-42 
DOGR-FB-42 32.50 6.33 24.35 22.45 11.81 23.08 27.35 245

H$moS>mBH$Zmb gob-1 
Kodaikanal-sel-1

27.00 7.33 15.78 20.09 30.33 11.72 12.31 245

H«$mpÝVH$ {^ÞVm 
C.D.	(5%) 7.38 NS 3.97 2.24 4.89 5.96 6.85 -

Continued	from	previous	page...

PH-	Plant	height,	NOL-Number	of	leaves,	P-Polar	diameter-Equatorial	diameter,	ABW-Average	bulb	weight	MY-Marketable	yield,	

TY-Total	yield,	DTH-Days	to	harvest

^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| S>rAmoOrAma Ho$ 
bhgwZ OrZàê$nm| Ho$ àXe©Z H$m _yë`m§H$Z (2016-17)

nÐ§ h OrZàê$nm| H$m _ëy `mH§ $Z 24 bjUm| H$o  {bE {H$`m J`m& 
OZZÐì` _| {dnUZ ̀ m½o ` H$§ X CnO H$o  {bE C„Io Zr` {^ÞVm XIo r 
JB&©  A{YH$V_ {dnUZ `m½o ` H$§ X CnO Vbw Zr` {H$ñ_ Jm{bH© $ 
bmHo $b (109.15 q¹$./h.o ) _| XO© H$s JB© Ama¡  H$mBo © ̂ r à{d{ï> Bg 
AmH§ $S>o  H$mo nma Zht H$a nmB&©  hmbm{§ H$, à{d{ï>̀ m| _,|  Or-384 
(93.29 Q>Z/h.o ) _| A{YH$V_ CnO CËnÞ hBþ © Omo {H$ AÝ` g^r 
à{d{ï>̀ m| H$s Vbw Zm _| C„Io Zr` ê$n go H$ht Á`mXm Wr (Vm{bH$m 
1.26)& {d{^Þ à{d{ï>̀ m| H$o  ~rM A{YH$V_ CnO H$o  _m_bo _| 
C„Io Zr` {^ÞVm Wr Omo {H$ 8.00 go 75.33 q¹$./h.o  H$o  ~rM Wr, 
Vbw Zr` {H$ñ_ Jm{bH© $ bmHo $b _| g~go A{YH$ ^ma dmbo H$§ X W&o  
H$mBo © ̂ r à{d{ï> Bg AmH§ $S>o  H$mo nma Zht H$a nmB&©  hmbm{§ H$, à{d{ï>̀ m| 
_,|  {H$gr ̂ r AÝ` gmWr à{d{ï> H$o  {~Zm g~go ̂ mar H$§ X Or-384 
(21.33 Jm« _) _| nmE JE& H$w b Kbw Zerb R>mgo  nXmW© Ae§  27.70 
go 35.17 H$o  ~rM nm`m J`m& à{d{ï> Or 429 (35.17) _| Jm{bH© $ 
bmHo $b (34.67) go A{YH$ H$w b Kbw Zerb R>mgo  nXmW© Ae§  nm`m 
J`m&  AÝ` g^r à{d{ï>̀ m| H$m àXeZ©  C„Io Zr` ê$n go H$_Va Wm& 
H$§ Xm| H$m Ajr` ì`mg 24.18 go 50.63 H$o  ~rM Wm& H$mBo © ̂ r à{d{ï> 
Vbw Zr` {H$ñ_ (50.63) H$o  AmH§ $S>o  H$mo nma Zht H$a nmB&©  à{d{ï>̀ m| 
_,|  VrZ à{d{ï>̀ m| Or 35 (33.96 {__r.), Or 384 (33.12 
{__r.) VWm Or 23 (32.91 {__r.) _| efo  OZZÐì`m| H$s Vbw Zm _| 
C„Io Zr` ê$n go H$ht ~S‹ >m Ajr` ì`mg XIo Zo H$mo {_bm& 
OZZÐì`m| H$m Ydw« r` ì`mg 21.60 go 32.51 {__r. H$o  ~rM Wm&  

Performance	of	garlic	genotypes	 from	DOGR	

evaluated	at	CITH,	Srinagar	(2016-17)

Fifteen	 genotypes	 were	 evaluated	 for	 24	

characters.	 The	 germplasm	 expressed	 significant	

differences	for	marketable	bulb	yield.	The	highest	

marketable	bulb	yield	was	recorded	in	check	Garlic	

Local	(109.15q/ha)	and	none	of	the	entries	could	

surpass	it.	However,	among	entries,	G-384	(93.29	

t/ha)	 yielded	 the	 highest	 and	 was	 significantly	

superior	to	all	other	entries	(Table	1.26).	This	trait	

differed	significantly	among	the	entries	and	ranged	

from	8.00	to	75.33q/ha.	The	check	Garlic	Local	had	

the	 heaviest	 bulbs.	 However,	 among	 entries,	 the	

heaviest	bulbs	belonged	to	G-384	(21.33g)	with	no	

other	significant	counterpart.	The	TSS	ranged	from	

27.70	to	35.17.	Entry	G-429	(35.17)	surpassed	the	

check	Local	Garlic	(34.67)	for	TSS.	All	others	were	

significantly	 inferior	 I	 performance	 for	 TSS.	 The	

equatorial	diameter	of	the	bulbs	ranged	from	24.18	

to	50.63.	No	entry	could	surpass	the	check	(50.63).	

Among	entries,	three	entries;	G-35	(33.96	mm),	G-

384	 (33.12	 mm)	 and	 G-23	 (32.91	 mm)	 had	

significantly	larger	equatorial	diameters	than	rest	

of	 the	 germplasm.	 The	 polar	 diameter	 of	 the	

germplasm	ranged	from	21.60	to	32.51	mm.	
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PH-Plant	height,	NOL-Number	of	leaves,	P-Polar	diameter-Equatorial	diameter,	ABW-Average	bulb	weight	MY-Marketable	yield,	

TY-Total	yield,	DTH-Days	to	harvest

Vm{bH$m 1.26 : ̂ mH¥$AZwn-grAmB©Q>rEM, lrZJa _| erf© nm§M bhgwZ OrZàê$nm| H$m àXe©Z 

Table	1.26:	Performance	of	top	five	garlic	genotypes	at	ICAR-CITH

à{d{ï> 
Entries

nm¡Ym 
D$§MmB© 
(go_r.) 
PH	(cm)

n{Îm`m|  
H$s 

g§»`m 
NOL

Y«wdr` ì`mg 
({__r.)   
 P(mm)

Ajr` 
ì`mg  

({__r.) 
E(mm)

Am¡gV H§$X 
^ma (J«m_) 

ABG
(g)

 {dnUZ `mo½` 
CnO 

({¹$./ho.) 
MY(q/h)

Hw$b CnO 
({¹$./ho.)

TY
(q/h)

Or-384/G-384 21.84 7.33 26.44 33.12 21.33 93.29 93.29

Or-35/G-35 23.43 7.33 24.32 33.96 17.33 80.58 80.58

Or-404/G-404 23.17 6.33 25.73 31.76 16.33 75.40 75.40

Or-376/G-376 21.20 5.33 24.57 31.24 16.00 75.36 75.36

Or-23/G-23 20.10 8.33 26.18 32.91 15.33 70.36 70.36

Jm{b©H$ bmoH$b (VwbZr`) 
Garlic	local	(C)

76.34 5.67 32.51 50.63 75.33 109.15 110.32

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

0.799 1.094 1.018 1.075 5.87 2.248 2.208

^mH¥$AZwn-grAmB©Q>rEM, lrZJa _| S>rAmoOrAma Ho$ 
~hþJwUH$ ß`mO Ho$ àXe©Z H$m _yë`m§H$Z (2016-17)

H$w b ~mBg©  OrZàê$nm| H$m _ëy `mH§ $Z 18 JUw m| AWdm bjUm| H$o  
{bE {H$`m J`m& ~hJþ Uw H$ ß`mO H$o  g^r OrZàê$nm| _| H$í_ra KmQ>r 
n[apñW{V`m| H$o  VhV nîw nZ hAþ m Ed§ ~rO CËnÞ hEþ & hmbm{§ H$, 
H$§ Xm| H$mo R>rH$ VarH$o  go ̂ ÊS>m[aV Zht {H$`m J`m Ama¡  CZ_| gS‹ >Z 
VWm {gH$w S>Z j{V àX{eV©  hBþ &©  BZ H$§ Xm| go hm{gb nmY¡ o AJbr 
nrT‹ >r _| H$_Omao  nmY¡ m ga§ MZm H$o  gmW ~hVþ  H$_ g»§ `m _| W&o  
~hJþ Uw H$ ß`mO OZZÐì` H$s à{d{ï>`m| H$o  ~rM {dnUZ ̀ m½o ` H$§ X H$o  
_m_bo _| AmH§ $S>m| H$s Ñ{ï> go C„Io Zr` {^ÞVm nmB© JB© Omo {H$ 5.2 
go 14.6 Q>Z/h.o  H$o  ~rM Wr& H$mBo © ̂ r OrZàê$n AmH§ $S>m| H$s Ñ{ï> go 
gdl© ðo > Vbw Zr` {H$ñ_ H$m-o 4 (14.6 Q>Z/h.o )  H$s Vbw Zm _| 

0~ho Va Zht Wm& 16.97  {~Š« g H$o  Amg¡ V _mZ H$o  gmW 22.7 go 
013.7  {~Š« g H$s gr_m _| H$w b Kbw Zerb R>mgo  nXmW© Ae§  H$o  {bE 

OrZàê$nm| _| C„Io Zr` {^ÞVm XIo r JB&©  H$w b Kbw Zerb R>mgo  
nXmW© Ae§  H$o  {bE XmZo m| Vbw Zr` {H$ñ_ H$m-o 5 (21.5) Ama¡  H$m-o
4 (20.6) g_Vëw ` Wt& H$mBo © ̂ r OrZàê$n H$m-o 5 go ~ho Va Zht 
Wm O~{H$ H$m-o 5-S>rAmOo rAma (22.7) H$m àXeZ©  H$m-o 5 
(21.5) go ~ho Va nm`m J`m& Vbw Zr` {H$ñ_m| H$o  Abmdm, erf© 
VrZ à{d{ï>`m§ Wt: H$m-o 5-S>rAmOo rAma (22.7), H$m-o 4-
S>rAmOo rAma (21.73) VWm  EE\$Ama-gr (21.1), (Vm{bH$m 
1.27)& 

Performance	of	multiplier	onion	 from	DOGR	

at	ICAR-CITH,	Srinagar	(2016-17)

Twenty	 two	 genotypes	 were	 evaluated	 for	 18	

characters.	 All	 the	 genotypes	 of	multiplier	 onion	

flowered	and	produced	seeds	under	Kashmir	valley	

conditions.	However,	 the	bulbs	did	not	store	well	

and	exhibited	rot	and	shrinkage	losses.	The	plants	

obtained	from	these	bulbs	in	next	generation	were	

fewer	 in	 number	 with	 weak	 plant	 architecture.	

There	 were	 statistically	 significant	 differences	

among	entries	 in	multiplier	onion	germplasm	for	

marketable	 bulb	 yield.	 It	 ranged	 from	 5.2	 to	

14.6t/ha.	None	of	the	genotypes	were	statistically	

better	 than	 best	 check	 CO-4	 (14.6	 t/ha).The	

genotypes	varied	significantly	for	TSS	that	ranged	

from	22.7	to	13.7⁰	Brix,	with	a	mean	value	of	16.97	

⁰Brix.	 Both	 checks,	 CO-5	 (21.5)	 and	 CO-4	 (20.6)	

were	at	par	 for	TSS.	None	of	 the	genotypes	were	

better	 than	 CO-5	 (21.5),while	 CO-5-DOGR	 (22.7)	

performed	better	than	CO-5.	Apart	from	the	checks,	

the	top	three	entries	were	CO-5-DOGR(22.7),	CO-4-

DOGR	(21.7),and		AFR-C	(21.1),		(Table	27).	
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Vm{bH$m 1.27 : ̂ mH¥$AZwn-grAmB©Q>rEM, lrZJa _| erf© nm§M ~hþJwUH$ ß`mO H$m àXe©Z 
Table	1.27:	Performance	of	top	five	multiplier	onion	at	ICAR-CITH

MY-Marketable	yield,	TY-Total	yield,	TSS-Total	Soluble	Solids,	DTH-Days	to	harvest,	P-Polar	diameter-E-Equatorial	diameter,	MBW-

Marketable	bulb	weight,	C-Control,		Vw-VwbZr`

à{d{ï>  Entries {dnUZ 
`mo½` 
CnO 

(Q>Z/ho.) 
MY	

(t/ha)

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

TY	
(t/ha)

Hw$b 
KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS	

0( Brix)

IwXmB© 
_| 

bJZo 
dmbm 
g_` 
({XZ)
DTH

Y«wdr` 
ì`mg 

(go_r.)
P

(cm)

Ajr` 
ì`mg  

(go_r.) 
E

(cm)

à{V nm¡Ym 
H§${XH$m H$s 

g§»`m 
No.	of	

bulblets/
plant

à{V nm¡Ym 
Hw$b 

H§${XH$m ^ma 
(J«m_)  
Total	
bulblet	
weight/	
plant	(g)

{dnUZ 
`mo½` 

H§$X ^ma 
(J«m_) 
MBW
(g)

1532-EJ«o 
1532-Agg

14.6 18.0 15.7 151 1.9 1.2 7.0 540.7 439.0

1515-EJ«o 
1515-Agg

13.0 14.6 15.7 151 2.5 1.3 8.3 438.3 392.7

1520-EJ«o 
1520-Agg

12.1 15.3 15.2 151 2.2 1.2 8.0 459.7 363.3

1523-EJ«o 
1523-Agg

11.6 15.5 16.0 151 1.3 1.3 6.7 465.7 350.7

1538-EJ«o 
1538-Agg

11.6 13.8 17.0 151 1.8 1.4 8.0 416.0 348.3

EE\$Ama-gr/AFR-C 9.8 13.0 21.1 151 2.1 1.4 8.7 390.7 295.3

H$mo-5 (Vw.)/CO-5	(C) 11.8 14.0 21.5 151 1.7 1.4 7.7 420.7 354.0

H$moo-4(Vw.)/CO-4	(C) 14.6 18.3 20.6 151 1.7 1.2 7.7 550.3 438.3

H$moo-5-1-S>rAmoOrAma
CO-5-1-DOGR

9.1 12.2 22.7 151 2.0 1.3 8.3 367.3 274.0

H$mo-4-1-S>rAmoOrAma 
CO-4-1-DOGR

8.4 10.4 21.7 151 2.8 1.2 9.3 313.0 253.3

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

2.1 2.0 1.2 - 0.4 NS 2.2 62.4 62.9

n[a`mOo Zm 2: nmaån[aH$ àOZZ Ed§ Od¡ -àmX¡ ²̀ m{o JH$s` 
p̀w ŠV`m| H$o  _mÜ`_ go ß`mO Ed§ chgZw  H$o  à^mdr àOZZ 

VH$ZrH$|  VWm AmZdw {§ eH$ gYw ma  

^mÁo ` à`mOo Z H$o  {bE CÞV ß`mO {H$ñ_m| H$m àOZZ 

bmb ß`mO àJV àOZZ de§ H$« _m| H$m _ëy `mH§ $Z 

Vbw Zr` {H$ñ_m| H$o  gmW nN>Vo r Iar\$ (24 de§ H$« _), a~r (25 
de§ H$« _) VWm Iar\$ (27 de§ H$« _) H$o  Xma¡ mZ àJV àOZZ 
de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& nN>Vo r Iar\$ H$o  Xma¡ mZ, gdl© ðo > 
Vbw Zr` {H$ñ_ ^r_m gnw a (26.81 Q>Z/h.o ) H$s Vbw Zm _| 

Project	 2:	 Devising	 efficient	 breeding	
techniques	 and	 genetic	 improvement	 of	
onion	 and	 garlic	 through	 conventional	
breeding	and	biotechnological	approaches

Breeding	 improved	 onion	 varieties	 for	 table	
purpose

Evaluation	of	red	onion	advance	breeding	lines

Advance	breeding	lines	were	evaluated	during	late	

kharif rabi kharif	 (24	 lines),	 	 (25	 lines)	 and	 	 (27	

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

1044-Sel	 (38.78	 t/ha),	 DOGR-1606	 (33	 t/ha),	
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S>rAmoOrAma-gob (38.78 Q>Z/ho.), S>rAmoOrAma-1606 
(33.00 Q>Z/h.o ), S>rAmOo rAma-1614 (31.71 Q>Z/h.o ), 
H$o EM-E_-4 (31.28 Q>Z/h.o ) Ama¡  AmaOrnr-1 (30.66 
Q>Z/h.o ) ~ho Va nmE JE& àm{á`m| 1606 Ed§ 1614 _| Jhao bmb, 
AS§ >mH$ma Ed§ _Ü`_ AmH$ma H$o  H$§ X (60  75 Jm« _), 80 à{VeV 
go A{YH$ {dnUZ ̀ m½o ` CnO Ama¡  5 à{VeV go ̂ r H$_ OmS‹o > Ed§ 
Vmao  dmbo H$§ X nmE JE& Mma _mh ̂ ÊS>maU H$o  ~mX Ý`Zy V_ ̂ ÊS>maU 
j{V S>rAmOo rAma-1608 (20.94 à{VeV) _| Ed§ VXnþ amÝV 
S>rAmOo rAma-1606 (23.35 à{VeV) Ed§ S>rAmOo rAma-546 
S>rAma (24.93 à{VeV) _| nmB© JB&©

a~r H$o  Xma¡ mZ, Vbw Zr` {H$ñ_ ^r_m e{º$ (22.80 Q>Z/h.o ) H$o  
_Hw $m~bo _| S>rAmOo rAma-1611 (35.11 Q>Z/h.o ), S>rAmOo rAma 
-1610 (31.60 Q>Z/h.o ) Ama¡  S>rAmOo rAma-1607 (25.10 
Q>Z/h.o ) ~ho Va nmE JE {OZ_| Jhao bmb, AS§ >mH$ma d _Ü`_ 
AmH$ma H$o  H$§ X, 85 à{VeV go A{YH$ {dnUZ ̀ m½o ` CnO nmB© JB© 
VWm ò Vmao  dmbo H$§ Xm| go _ºw $ Wo (Vm{bH$m 2.1)& Mma _mh H$o  
^ÊS>maU H$o  ~mX Ý`Zy V_ j{V H$o EM-E_-3 (65.32 à{VeV) 
Ed§ VXnþ amÝV H$« _e: S>rAmOo rAma-1608 (67.74 à{VeV) d 
S>rAmOo rAma-1607 (70.65 à{VeV) _| nmB© JB&©   

DOGR-1614	(31.71	t/ha),	KH-M-4	(31.28	t/ha)	and	

RGP-1	(30.66	t/ha)	 superiorwere	found	 	over	best	

check	Bhima	Super(26.81	t/ha)	with	dark	red,	oval	

and	medium	sized	bulbs	(60-75	g),	more	than	80%	

marketable	 yield	 and	 less	 than	 5%	 doubles	 and	

bolters	 were	 recorded	 in	 1606	 and	accessions	

1614.	Minimum	storage	loss	after	four	months	of	

storage	 was	 recorded	 in	 DOGR-1608(20.94%)	

followed	by	DOGR-1606	(23.35%)	and	DOGR-546-

DR	(24.93%).	

During	 ,	DOGR-1611	(35.11	t/ha),	DOGR-1610	rabi

(31.60	 t/ha)	 and	 DOGR-1607	 (25.10	 t/ha)	 were	

found	 	 over	 check	superior Bhima	 Shakti	 (22.80	

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

with	 more	 than	 85%	 marketable	 yield	 and	 free	

from	 bolters	 (Table	 2.1).	 Minimum	 storage	 loss	

after	four	months	of	storage	was	recorded	in	KH-M-

3	(65.32%)	followed	by	DOGR-1608	(67.74%)	and	

DOGR-1607	(70.65%).	

Vm{bH$m 2.1 : a~r 2016-17 Ho$ Xm¡amZ VrZ gd©loð> àXe©Z H$aZo dmbo àJV àOZZ d§eH«$_ 
Table	2.1:	Three	best	performing	advance	breeding	lines	during	rabi	2016-17

MY-	Marketable	yield,	Mrk.(%)-	Percent	marketable	yield,	ABW-	Average	bulb	weight,	TSS-	Total	Soluble	Solids,	DTH-Days	to	

harvest,	E:P	–	Ratio	of	Equatorial	and	Polar	bulb	diameter

à{d{ï> 
Entries

{dnUZ 
`mo½` CnO 
(Q>Z/ho.)

MY	
(t/ha)

 {dnUZ 
`mo½` CnO 
(à{VeV) 
Mrk.	
(%)

Am¡gV 
H§$X ^ma 
(J«m_) 
ABW
(g)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Doubles
(%)

Vmoa dmbo 
H§$X 

(à{VeV) 
Bolters
(%)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
TSS	

0	( Brix)

IwXmB© _| 
bJZo dmbm 

g_` ({XZ)
DTH

Ajr` : 
Y«wdr`
E:P

1611 35.11 100.00 52.67 0.00 0.00 11.27 114.00 1.15

1610 31.60 94.61 55.76 0.00 0.00 11.32 112.00 1.19

1607 25.10 87.35 57.92 10.21 0.00 11.28 114.00 1.12

^r_m e{º$ (VwbZr`)
Bhima	Shakti	(C)

22.80 87.45 34.14 0.34 0.00 11.60 120.67 1.12

H«$mpÝVH$ {^ÞVm 
LSD	(P=0.05)

4.61 16.89 5.71 1.28 0.00 0.53 8.39 -	

Iar\$ Ho$ Xm¡amZ, VwbZr` {H$ñ_ ^r_m S>mH©$ ao‹S> (10.20 
Q>Z/ho.) Ho$ _wH$m~bo _| S>rAmoOrAma-1604 (18.03 Q>Z/ho.), 
S>rAmoOrAma-1611 (15.82 Q>Z/ho.), S>rAmoOrAma-1606 
(15.35 Q>Z/ho.), AmaOrnr-1 (15.13 Q>Z/ho.) Am¡a 
S>rAmoOrAma-1612 (14.57 Q>Z/ho.) ~ohVa nmE JE& d§eH«$_ 
S>rAmoOrAma-1606 Ed§ S>rAmoOrAma-1612 Omo‹S> Ed§ Vmoa dmbo 
H§$Xm| go _wº$ Wo&  

During	 kharif,	 DOGR-1604	 (18.03	 t/ha),	 DOGR-

1611	(15.82	t/ha),	DOGR-1606	(15.35	t/ha),	RGP-1	

(15.13	 t/ha)	 and	 DOGR-1612	 (14.57	 t/ha)	 were	

found	superior	over	check	Bhima	Dark	Red	(10.20	

t/ha).	Line	DOGR-1606	and	DOGR-1612	were	free	

from	doubles	and	bolters.
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bmb ß`mO àma{§ ^H$ àOZZ de§ H$« _m| H$m _ëy `mH§ $Z 

Vbw Zr` {H$ñ_m| H$o  gmW gmW nN>Vo r Iar\$, a~r Ama¡  Iar\$ _mg¡ _ 
H$o  Xma¡ mZ, H$« _e: 56, 53 Ed§ 46 àOZZ de§ H$« _m| H$m _ëy `mH§ $Z 
{H$`m J`m& nN>Vo r Iar\$ H$o  Xma¡ mZ, Vbw Zr` {H$ñ_ ^r_m e{º$ 
(38.22 Q>Z/h.o ) H$s Vbw Zm _| nmM§  de§ H$« _ S>rAmOo rAma 670 gbo  
(75.67 Q>Z/h.o ), S>rAmOo rAma 671 gbo  (69.33 Q>Z/h.o ), 
S>rAmOo rAma 1172 S>rAma (52.67 Q>Z/h.o ) EbH$o  07 gr 
3/EbAma 4 (52.60 Q>Z/h.o ) VWm EbH$o  07  gr 3 EbAma 1 
(47.42 Q>Z/h.o ) ~ho Va nmE JE& gmW hr BZ de§ H$« _m| _| 60 
à{VeV go A{YH$ E JSo« > dmbo H$§ X, 75 à{VeV {dnUZ ̀ m½o ` CnO, 
76 Jm« _ Amg¡ V H$§ X ^ma nm`m J`m & H$o db EbH$o  07 gr 
3/EbAma 4 _| OmSo > dmbo H$§ X (11.55 à{VeV) Ama¡  Vmao  dmbo 
H$§ X (11.21 à{VeV) H$mo N>mS‹o >H$a ̀ o de§ H$« _ OmS‹o > Ed§ Vmao  dmbo H$§ Xm| 
go _ºw $ W&o  Mma _mh H$o  ̂ ÊS>maU H$o  CnamÝV Ý`Zy V_ ̂ ÊS>maU j{V 
S>rAmOo rAma 1043 (7.59 à{VeV) _| Ed§ VXnþ amÝV S>rAmOo rAma 
671-gbo  (12.20%) Ed§ S>rAmOo rAma 650-gbo  (14.77%) 
_| XO© H$s JB&©       

a~r _mg¡ _ H$o  Xma¡ mZ, gdl© ðo > Vbw Zr` {H$ñ_ ^r_m e{º$ (10.54 
Q>Z/h.o ) H$s Vbw Zm _| EbH$o  07 gr3/EbAma 4 (23.67 
Q>Z/h.o ), Ama-EbH$o -E_-AmBd© r (19.17 Q>Z/h.o ) Ama¡  EbH$o -
17-gr3/EbAma 1 ~ho Va nmE JE& Ohm§ ò de§ H$« _ OmS‹o > d Vmao  
dmbo H$§ Xm| go _ºw $ Wo dht BZ_| 90 à{VeV go A{YH$ {dnUZ ̀ m½o ` 
CnO, 45 Jm« _ Amg¡ V H$§ X ̂ ma nm`m J`m& Mma _mh H$o  ̂ ÊS>maU H$o  
CnamÝV Ý`Zy V_ ̂ ÊS>maU j{V AmaOrnr-1-Ama~r-gbo  (40%) 
_| Ed§ VXnþ amÝV H$« _e: S>rAmOo rAma 1603 (40.59%) VWm 
S>rAmOo rAma-654-gbo  (52.50%) _| nmB© JB&©

Iar\$ _mg¡ _ H$o  Xma¡ mZ, gdl© ðo > Vbw Zr` {H$ñ_ ̂ r_m gnw a (17.29 
Q>Z/h.o ) H$o  _Hw $m~bo gr 6-H$o E_-1 (35.64 Q>Z/h.o ), gr 6-
H$o E_-2 (33.05 Q>Z/h.o ), Ama-Ama~r-E‘-1 (26.82 
Q>Z/h.o ), aSo > H$ån-Ama~r-12 (22.59 Q>Z/h.o ) Ama¡  aSo > OrZnby  
1 (20.34 Q>Z/h.o ) ~ho Va nmE JE (Vm{bH$m 2.2)& BZ de§ H$« _m| _| 
70 à{VeV go A{YH$ {dnUZ ̀ m½o ` CnO nmB© JB© Ama¡  gmW hr ̀ o 
Vmao  dmbo H$§ Xm| go _ºw $ W&o   

Evaluation	of	red	onion	initial	breeding	lines	

Fifty-six	breeding	lines	were	evaluated	during	late	

kharif rabi,	 53	 lines	 during	 	 and	 46	 lines	 during	

kharif kharif	 along	with	 checks.	 During	 late	 ,	 five	

lines	viz.,	DOGR-670-Sel	(75.67	t/ha),	DOGR-671-

Sel	(69.33	t/ha),	DOGR-1172-DR	(52.67	t/ha),	LK-

07-C3/LR-4	 (52.60	 t/ha)	 and	 LK-07-C3-LR-1	

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

Bhima	 Shakti	 (38.22	 t/ha).	 These	 lines	 also	

recorded	 more	 than	 60%	 A	 grade	 bulbs,	 75%	

marketable	yield	and	76	g	average	bulb	weight	and	

free	from	doubles	and	bolters	except	LK-07-C3/LR-

4	 (11.55%)	 doubles	 and	 (11.21%)	 bolters.	

Minimum	storage	loss	after	four	months	of	storage	

was	recorded	in	DOGR-1043	(7.59%)	followed	by	

DOGR-671-Sel	 (12.20%)	 and	 DOGR-650-Sel	

(14.77%).

During	 ,	LK-07-C3/LR-4	(23.67	t/ha),	R-LK-M-rabi

IV	 (19.17	 t/ha)	 and	 LK-17-C3/LR-1	 (18.57	 t/ha)	

were	found	superior	over	best	check	Bhima	Shakti	

(10.54	t/ha).	These	lines	also	recorded	more	than	

90%	marketable	 yield,	 45	 g	 average	bulb	weight	

and	 free	 from	 doubles	 and	 bolters.	 Minimum	

storage	 loss	 after	 four	 months	 of	 storage	 was	

recorded	 in	 RGP-1-Rb-Sel	 (40%)	 followed	 by	

DOGR-1603	 (40.59%)	 and	 DOGR-654-Sel	

(52.50%).

During	 ,	 C6-KM-1	 (35.64	 t/ha),	 C6-KM-2	kharif

(33.05	t/ha),	R-Rb-M-I	(26.82	t/ha),	Red	Comp-Rb-

12	(22.59	t/ha)	and	Red	Genepool-1	(20.34	t/ha)	

were	 found	 superior	 over	 check	 Bhima	 Super	

(17.29	t/ha)	(Table	2.2).	These	lines	showed	more	

than	70%	marketable	yield	and	free	from	bolters.

{MÌ 2.1 : bmb ß`mO àJV àOZZ d§eH«$_ 1604 Ed§ 1606 
Fig.	2.1:	Red	onion	advance	breeding	lines	1604	and	1606
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ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`moOZm narjU _| AmaOrnr-3, AmaOrnr-4, 
S>rAmOo rAma-1605 Ed§ S>rAmOo rAma-1606 em{_b 

AmaOrnr-3 EH$ ß`mO de§ H$« _ h¡ Omo {H$ a~r _mg¡ _ H$o  {bE 
Cn`ºw $ h¡ VWm BgH$o  H$§ X _Ü`_ bmb aJ§  dmbo Jmbo mH$ma hmVo o h&¢  
Bg_| EH$g_mZ H$§ X CËnÞ hEþ  Ama¡  `h OmS‹o > d Vmao  dmbo H$§ Xm| go 
_ºw $ h&¡  Xmo dfm] H$o  AmH§ $S>m| H$o  AmYma na, Bg de§ H$« _ _| 38.47 
Q>Z/h.o  H$s {dnUZ `m½o ` CnO nX¡ m hBþ © Omo {H$ gdl© ðo > Vbw Zr` 
{H$ñ_ ̂ r_m e{º$ (30.85 Q>Z/h.o ) H$s Vbw Zm _| 24.70 à{VeV 
Á`mXm h&¡  `h EH$ AJVo r n[an¹$Vm de§ H$« _ h¡ {OgH$s IXw mB© nmY¡  
amno U H$o  103 {XZm| H$o  ̂ rVa H$s OmVr h&¡   

AmaOrnr-4 EH$ ß`mO de§ H$« _ h¡ Omo {H$ a~r _mg¡ _ H$o  {bE 
Cn`ºw $ h¡ VWm BgH$o  H$§ X Jhao bmb aJ§  dmbo Jmbo mH$ma hmVo o h&¢  Bg_| 
EH$g_mZ H$§ X CËnÞ hEþ  Ama¡  ̀ h OmS‹o > d Vmao  dmbo H$§ Xm| go _ºw $ h&¡  
Xmo dfm] H$o  AmH§ $S>m| H$o  AmYma na, Bg de§ H$« _ _| 35.76 Q>Z/h.o  H$s 
{dnUZ `m½o ` CnO nX¡ m hBþ © Omo {H$ gdl© ðo > Vbw Zr` {H$ñ_ ^r_m 

RGP-3,	 RGP-4,	 DOGR-1605,	 and	 DOGR-1606	

introduced	in	AINRPOG	trial

RGP-3	is	an	onion	line	suitable	for	 season	and	rabi	

its	bulbs	are	a	globe	with	medium	red.	It	produced	

uniform	bulbs	and	free	from	doubles	and	bolters.	

On	 the	basis	of	 two	year	data,	 this	 line	produced	

38.47	 t/ha	 marketable	 yield	 which	 is	 24.70%	

higher	 than	 the	 best	 check	 Bhima	 Shakti	 (30.85	

t/ha).	This	line	is	early	in	maturity	and	harvested	

within	103	days	after	transplanting.

RGP-4	is	an	onion	line	suitable	for	 season	and	rabi	

its	 bulbs	 are	 a	 globe	 with	 dark	 red.	 It	 produced	

uniform	bulbs	and	free	from	doubles	and	bolters.	

On	 the	basis	of	 two	year	data,	 this	 line	produced	

35.76	 t/ha	 marketable	 yield	 which	 is	 15.92%	

Vm{bH$m 2.2 : Iar\$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M àOZZ d§eH«$_ 
Table	2.2:	Five	best	performing	breeding	lines	during	kharif	2017-18

MY-	Marketable	yield,	Mrk(%)-	%	Marketable	yield,	ABW-	Average	bulb	weight,	TSS-	Total	Soluble	Solids,	DTH-Days	to	harvest,	E:P	

–	Ratio	of	Equatorial	and	polar	bulb	diameter

à{d{ï>
Entries

{dnUZ 
`mo½` CnO 
(Q>Z/ho.) 

MY	
(t/ha)

{dnUZ 
`mo½` CnO 
(à{VeV)
Mrk	
(%)

Am¡gV 
H§$X ^ma 
(J«m_) 
ABW

(g)

Omo‹S> dmbo 
H§$X 

(à{VeV)	
Doubles	
(%)

Vmoa dmbo 
H§$X 

(à{VeV)	
Bolters	
(%)

H$wb 
Kbw Zerb R>mgo  

nXmW©  
0( {~Š« g) 
TSS

0	( Brix)

IwXmB© _| 
bJZo 
dmbm 
g_` 
({XZ) 
DTH

Ajr` : 
Y«wdr` 
E:P

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

35.64 98.25 66.91 0.00 0.00 12.12 97 1.03

gr-6-Ho$E_-2 
C6-KM-2

33.05 91.77 66.74 3.02 0.00 12.12 95 0.99

Ama-Ama~r-E_-1 
R-Rb-M-I

26.82 97.43 55.94 0.00 0.00 11.80 92 1.02

aoS> H$ån-Ama~r-12
Red	Comp-Rb-12	

22.59 81.99 43.57 0.00 0.00 11.76 106 1.23

aoS> OrZnyb 1 
Red	Genepool-1	

20.34 70.92 53.63 6.74 0.00 11.53 94 1.12

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

17.29 61.33 47.57 4.52 2.43 11.48 91 1.15

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

16.92 64.13 56.83 5.23 0.37 11.84 93 1.12

EbEgS>r/LSD	(P=0.05) 5.88 31.29 8.27 11.33 7.90 0.36 8.09 -
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e{º$ (30.85 Q>Z/h.o ) H$s Vbw Zm _| 15.92 à{VeV Á`mXm h&¡  ̀ h 
EH$ AJVo r n[an¹$Vm de§ H$« _ h¡ {OgH$s IXw mB© nmY¡  amno U H$o  105 
{XZm| H$o  ̂ rVa H$s OmVr h&¡    

S>rAmOo rAma-1605 EH$ ß`mO de§ H$« _ h¡ Omo {H$ a~r _mg¡ _ H$o  
{bE Cn`ºw $ h¡ VWm BgH$o  H$§ X Jhao  bmb aJ§  dmbo Jmbo mH$ma hmVo o h&¢  
Bg_| EH$g_mZ H$§ X CËnÞ hEþ  Ama¡  `h OmS‹o > d Vmao  dmbo H$§ Xm| go 
_ºw $ h&¡  Xmo dfm] H$o  AmH§ $S>m| H$o  AmYma na, Bg de§ H$« _ _| 41.85 
Q>Z/h.o  H$s {dnUZ `m½o ` CnO nX¡ m hBþ © Omo {H$ gdl© ðo > Vbw Zr` 
{H$ñ_ ̂ r_m e{º$ (33.63 Q>Z/h.o ) H$s Vbw Zm _| 24.43 à{VeV 
Á`mXm h&¡  `h EH$ AJVo r n[an¹$Vm de§ H$« _ h¡ {OgH$s IXw mB© nmY¡  
amno U H$o  113 {XZm| H$o  ̂ rVa H$s OmVr h&¡   

S>rAmOo rAma-1605 EH$ ß`mO de§ H$« _ h¡ Omo {H$ a~r _mg¡ _ H$o  
{bE Cn`ºw $ h¡ VWm BgH$o  H$§ X _Ü`_ bmb aJ§  dmbo MnQ>o AWdm 
gnmQ> Jmbo mH$ma hmVo o h&¢  Bg_| EH$g_mZ H$§ X CËnÞ hEþ  Ama¡  `h 
OmS‹o > d Vmao  dmbo H$§ Xm| go _ºw $ h&¡  Xmo dfm] H$o  AmH§ $S>m| H$o  AmYma na, 
Bg de§ H$« _ _| 40.46  Q>Z/h.o  H$s {dnUZ ̀ m½o ` CnO nX¡ m hBþ © Omo 
{H$ gdl© ðo > Vbw Zr` {H$ñ_ ̂ r_m e{º$ (33.63 Q>Z/h.o ) H$s Vbw Zm 
_| 20.31 à{VeV Á`mXm h&¡  `h EH$ AJVo r n[an¹$Vm de§ H$« _ h¡ 
{OgH$s IXw mB© nmY¡  amno U H$o  107 {XZm| H$o  ̂ rVa H$s OmVr h&¡  

higher	 than	 the	 best	 check	 Bhima	 Shakti	 (30.85	

t/ha).	This	line	is	early	in	maturity	and	harvested	

within	105	days	after	transplanting.

DOGR-1605	 rabi	is	 an	 onion	 line	 suitable	 for	

season	and	its	bulbs	are	a	globe	with	dark	red.	It	

produced	uniform	bulbs	and	free	from	doubles	and	

bolters.	 On	 the	 basis	 of	 two	 year	 data,	 this	 line	

produced	 41.85	 t/ha	 marketable	 yield	 which	 is	

24.43%	higher	 than	 the	best	check	Bhima	Shakti	

(33.63	 t/ha).	 This	 line	 is	 early	 in	 maturity	 and	

harvested	within	113	days	after	transplanting.

DOGR-1606	 rabi	is	 an	 onion	 line	 suitable	 for	

season	 and	 its	 bulbs	 are	 flat-globe	with	medium	

red.	 It	 produced	 uniform	 bulbs	 and	 free	 from	

doubles	and	bolters.	On	the	basis	of	two	year	data,	

this	 line	 produced	 40.46	 t/ha	 marketable	 yield	

which	is	20.31%	higher	than	the	best	check	Bhima	

Shakti	 (33.63	t/ha).	This	 line	 is	early	 in	maturity	

and	harvested	within	107	days	after	transplanting.

{MÌ 2.2 : ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm _| em{_b bmb ß`mO d§eH«$_ 
AmaOrnr-3 Ed§ AmaOrnr-4 
Fig.	2.2:	Red	onion	line	RGP-3	and	RGP-4	introduced	in	AINRPOG

{MÌ 2.3 : ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm _| bmb ß`mO d§eH«$_ 1605 Ed§ 1606 
Fig.	2.3:		Red	onion	line	1605	and	1606	introduced	in	AINRPOG



Annual Report 2017-18

45

2.2 àg§ñH$aU Ed§ {Z`m©V Ho$ {bE àOZZ ß`mO {H$ñ_| 

Iar\$ Ho$ Xm¡amZ g\o$X ß`mO àJV/àma§{^H$ àOZZ d§eH«$_m| 
H$m _yë`m§H$Z 

Iar\$ 2017 Ho$ Xm¡amZ, 15 àJV Ed§ àma§{^H$ àOZZ d§eH«$_m| 
(5 àJV d§eH«$_ Ed§ 10 _¡qgJ d§eH«$_) H$m _yë`m§H$Z VwbZr` 
{H$ñ_ ̂ r_m ew^«m Ho$ gmW {H$`m J`m& VwbZr` {H$ñ_ ̂ r_m ew^«m 
(11.57 Q>Z/ho.) Ho$ _wH$m~bo _| 19.37 Q>Z/ho. H$s {dnUZ 
`mo½` CnO Ho$ gmW S>ãë`y 448 E_ 9 _| C„oIZr` ê$n go H$ht 
A{YH$ CnO hm{gb hþB©& BZ d§eH«$_m| _| {dnUZ `mo½` CnO 
0.91 go 19.37 Q>Z/ho. Ho$ ~rM Wr& nm§M àJV d§eH«$_ VWm VrZ 
_¡qgJ d§eH«$_ VwbZr` {H$ñ_ Ho$ g_Vwë` Wt& BZ d§eH«$_m| _| Hw$b 
KwbZerb R>mog nXmW© A§e VwbZr` {H$ñ_ ^r_m ew^«m _| 9.93 
à{VeV go S>ãë`y 306 ES>r 4 _| 13.27 à{VeV _| A{YH$V_ Wr 
Am¡a gmW VwbZr` {H$ñ_ Ho$ g_Vwë` {dnUZ `mo½` CnO 
(11.99 Q>Z/ho.) nmB© JB© (Vm{bH$m 2.3)& 

2.2.	 Breeding	 onion	 varieties	 for	 processing	

and	export

Evaluation	 of	 white	 onion	 advance	 /	 initial	

breeding	lines	during	kharif

During	 	 2017,	 total	 15	 advance	 and	 initial	kharif

breeding	lines	(5	advance	lines	&	10	massing	lines)	

were	evaluated	along	with	check	Bhima	Shubhra.	

W-448	M-9	was	significantly	superior	with	19.37	

t/ha	 marketable	 yield	 against	 check	 Bhima	

Shubhra	 (11.57	 t/ha).	 Marketable	 yield	 in	 these	

lines	 ranged	 between	 0.91	 to	 19.37	 t/ha.	 Five	

advance	lines	and	three	massing	lines	were	at	par	

with	 .	 TSS	 in	 these	 lines	 ranged	 between	a	 check

9.93%	 in	 check	 Bhima	 Shubhra	 to	 maximum	

13.27%	 in	 W-306-AD-4	 with	 11.99	 t/ha	 at	 par	

marketable	yield	with	check	variety	(Table	2.3).

Vm{bH$m 2.3 : Iar\$ _| nm§M Cƒ CnOerb g\o$X ß`mO àJV/àma§{^H$ àOZZ d§eH«$_ 
Table	2.3:	Five	high	yielding	white	onion	advance/initial	breeding	lines	in	kharif

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)

Omo‹S> dmbo H§$X 
(à{VeV)  

Doubles	(%)

Hw$b KwbZerb R>mog 
0nXmW© ( {~«Šg) 

0	TSS( Brix)

S>ãë`-448 E_-9 
W-448	M-9

21.04 19.37 54.68 2.40 11.67

S>ãë`y-302 E_-2 
W-302	M-2

14.96 14.07 34.47 0.00 12.20

S>ãë`y-402 ES>r-4 
W-402	AD-4

15.64 13.64 38.18 0.00 12.80

S>ãë`y-306 ES>r-4 
W-306	AD-4

12.83 11.99 40.45 0.00 13.27

S>ãë`y-208 ES>r-5 
W-208	AD-5

12.94 11.83 37.60 8.86 11.90

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

12.92 11.57 38.28 0.00 9.93

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

8.11 7.67 15.19 25.17 1.48

a~r Ho$ Xm¡amZ g\o$X ß`mO àJV/àma§{^H$ àOZZ d§eH«$_m| H$m 
_yë`m§H$Z 

a~r 2016 Ho$ Xm¡amZ Hw$b 38 g\o$X Am¡a 8 nrbo OZZÐì` H$m 
amonU {H$`m J`m bo{H$Z   Ho$ J§^ra àH$mon Ho$ ñnmoS>moßQ>oam {bQw>am
H$maU narjU Ag\$b ahm ({MÌ 2.4)&    

Evaluation	 of	 white	 onion	 advance	 /	 initial	

breeding	lines	during	rabi

Thirty–eight	 white	 and	 eight	 yellow	 germplasm	

were	planted	for	evaluation	during	 	2016	but	rabi

trial	 failed	 due	 to	 	 attack	 of	a	 severe Spodoptera	

litura	 .(Fig.	2.4)
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nN>oVr Iar\$ Ho$ Xm¡amZ g\o$X ß`mO àJV/àma§{^H$ àOZZ 
d§eH«$_m| H$m _yë`m§H$Z 

nN>oVr Iar\$ 2016-17 Ho$ Xm¡amZ, Hw$b 45 àJV Ed§ àma§{^H$ 
àOZZ d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& S>ãë`y 504 E_-2 _| 
A{YH$V_ {dnUZ `mo½` CnO (42.80 Q>Z/ho.) Am¡a Mma _mh 
Ho$ ̂ ÊS>maU Ho$ ~mX 18.80 à{VeV H$s ̂ ma j{V nmB© JB© O~{H$ 

Evaluation	 of	 white	 onion	 advance	 /	 initial	

breeding	lines	during	late	kharif

During	 late	 	2016-17,	 total	45	advance	and	kharif

initial	 breeding	 lines	 were	 evaluated.	 Highest	

marketable	 yield	 was	 reported	 in	 W-504	 M-2	

(42.80	 t/ha)	 with	 18.80%	 weight	 loss	 after	 4	

{MÌ 2.4 : g\o$X ß`mO àJV àOZZ Ed§ Cƒ KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| _| ñnmoS>moßQ>oam {bQw>am  H$m J§^ra àH$mon 
Fig.	2.4:	Severe	attack	of	Spodoptera	litura	in	white	onion	advance	breeding	and	high	TSS	lines

Vm{bH$m 2.4 : nN>oVr Iar\$ _| nm§M Cƒ CnOerb g\o$X ß`mO àJV/àma§{^H$ àOZZ d§eH«$_

Table	2.4:	Five	high	yielding	white	onion	advance/initial	breeding	lines	in	late	kharif

TY-Total	yield,	MY-Marketable	yield,	MBW-Marketable	bulb	weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	harvest

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	
(%)

Vmoa dmbo 
H§$X 

(à{VeV) 
Bolters
	(%)

Hw$b 
KwbZerb 
R>mog nXmW© 

0( {~«Šg) 
TSS	

0	( Brix)

IXw mB© _| 
bJZo 

dmbo {XZ
DTH

^ÊS>maU H$o  
CnamÝV g_J« ^ma 
j{V (à{VeV) 
Gross	weight	
loss	after
4	months	

Storage	(%)

S>ãë`y-504 E_-2 
W-504	M-2

48.20 42.80 83.3 2.90 4.20 12.10 133.7 18.80

S>ãë`y-009 B©Eb-8
W-009	EL-8

46.00 42.00 73.9 6.50 1.50 12.50 133.0 20.40

S>ãë`y-009 ES>r-3
W-009	AD-3

40.40 36.80 66.7 0.00 6.20 10.70 134.3 20.70

S>ãë`y-517 E_-3
W-517	M-3

49.80 36.10 81.6 8.10 19.60 11.80 133.7 30.20

S>ãë`y-441 E_-7 
W-441	M-7

48.90 35.80 76.6 5.00 15.10 11.20 133.7 43.30

^r_m ew^«m (VwbZr`)
Bhima	Shubhra	(C)

41.80 31.60 71.4 1.30 21.20 10.80 134.0 30.40

H«$mpÝVH$ {^ÞVm 
C.D.	(5%)

10.10 9.20 14.0 8.10 17.20 1.10 1.70 25.70
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BgHo$ ~mX S>ãë`y 009 B©Eb 8 (42.00 Q>Z/ho.) Am¡a 20.40 
à{VeV H$s ^ma j{V nmB© JB©& `o XmoZm| d§eH«$_ gd©loð> VwbZr` 
{H$ñ_ ^r_m ew^«m (31.60 Q>Z/ho. H$s {dnUZ `mo½` CnO Ed§ 
30.40 à{VeV ̂ ma j{V) H$s VwbZm _| C„oIZr` ê$n go ~ohVa 
nmE JE& 31 d§eH«$_ 22.70 go 36.80 Q>Z/ho. H$s {dnUZ ̀ mo½` 
CnO Ho$ gmW VwbZr` {H$ñ_ Ho$ g_Vwë` Wo& ^ÊS>maU j{V 
11.20 go 61.50 à{VeV Ho$ ~rM Wr Am¡a g~go H$_ j{V S>ãë`y 
418 ES>r 3 (11.20 à{VeV) _| Ed§ VXþnamÝV S>ãë`y 408 ES>r 
3 (11.16 à{VeV) _| XO© H$s JB© (Vm{bH$m 2.4)& 

nN>oVr Iar\$ Ho$ Xm¡amZ àñ\w$Q>Z g{hîUw d§eH«$_m| H$m àXe©Z 

Vmoa dmbo H§$Xm| go _wº$ {H$ñ_m| H$m {dH$mg H$aZo Ho$ {bE nN>oVr 
Iar\$ go hm{gb N>: d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& g^r 
{H$ñ_m| _| VwbZr` {H$ñ_ ^r_m ew^«m (31.60 Q>Z/ho.) Ho$ 
g_Vwë` {dnUZ `mo½` CnO nmB© JB©& A{YH$V_ {dnUZ `mo½` 
CnO ìhmBQ> OrZnyb EbOr 208-6 (33.90 Q>Z/ho.) _| Ed§ 
VXþnamÝV S>ãë`yOrnr H$ånmo{OQ> EbOr-209-5 (33.70 

months	of	storage,	followed	by	W-009	EL-8	(42.00	

t/ha)	and	20.40%	weight	loss,	these	two	lines	were	

significantly	 superior	 to	 check	 Bhima	 Shubhra	

(31.60	 t/ha	 marketable	 yield	 &	 30.40%	 weight	

loss).	 31	 lines	 were	 at	 par	 with	 check	 reporting	

marketable	yield	in	 	of	22.70-36.80	t/ha.	the	range

Storage	loss	was	in	the	range	of	11.20	to	61.50%	

and	 lowest	 loss	 was	 reported	 in	 W-418	 AD-3	

(11.20%)	 followed	 by	 W-408	 AD-3	 (11.16%),	

(Table	2.4).

Performance	 of	 Late	 kharif	 bolting	 tolerant	

lines	during	late	kharif

Six	lines	obtained	from	late	 	were	evaluated	kharif

to	 develop	 bolter	 free	 varieties.	 All	 lines	 were	

statistically	 at	 par	 with	 check	 Bhima	 Shubhra	

(31.60	 t/ha)	 in	 marketable	 yield.	 	The	 highest

marketable	yield	was	reported	in	White	Genepool	

TY-Total	yield,	MY-Marketable	yield,	MBW-Marketable	bulb	weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	harvest

Vm{bH$m 2.5 : nN>oVr Iar\$ Ho$ Xm¡amZ EbOr d§eH«$_m| H$m àXe©Z 
Table	2.5:	Performance	of	LG	lines	during	late	kharif

de§ H$« _
Lines

H$w b CnO 
(Q>Z/h.o ) 

TY	
(t/ha)

{dnUZ 
`m½o ` CnO 
(Q>Z/h.o )

MY
	(t/ha)

{dnUZ 
`m½o ` 

H$§ X ^ma 
(Jm« _) 
MBW
(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)
Doubles
	(%)

Vmao  dmbo 
H$§ X 

(à{VeV)
Bolters	
(%)

H$w b 
Kbw Zerb 
R>mgo  nXmW© 

0( {~Š« g)
TSS	

0	( Brix)

IXw mB© _| 
bJZo 

dmbo {XZ 
DTH

^ÊS>maU H$o  
CnamÝV g_J« 

^ma j{V 
(à{VeV) 
Gross	loss
in	weight
after	4
months	

Storage	(%)

ìhmBQ> OrZnby  EbOr 208-6
White	Genepool	LG-208-6

36.80 33.90 59.70 0.00 4.20 13.00 136.00 70.30

S>ãë`Oy rnr H$ånm{o OQ> EbOr 209-5 
WGP	Composite	LG-209-5 36.50 33.70 65.40 3.00 1.50 13.10 136.00 4.30

S>ãë ỳ 488 EbOr 209-5 Eggr 
W-448	LG-209-5	SC

36.00 32.30 61.70 4.70 2.20 12.50 136.30 21.30

S>ãë`Oy rnr H$ånm{o OQ> EbOr 209-3
WGP	Composite	LG-209-3

31.50 26.00 55.80 0.00 1.80 11.80 136.30 40.80

S>ãë`Oy rnr H$ånm{o OQ> EbOr 209-2 
WGP	Composite	LG-209-2

30.20 24.20 50.80 2.10 7.60 11.90 135.30 48.30

r̂_m eŵ m«  (Vbw Zr̀ )
Bhima	Shubhra	(C	)

41.80 31.60 71.40 1.30 21.20 10.80 134.00 30.40

H$« mpÝVH$ {̂ ÞVm
C.D.	(5%)

10.10 9.20 14.00 - - 1.10 1.70 -
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Q>Z/ho.) _| nmB© JB©& BZ d§eH«$_m| _| Vmoa dmbo H§$Xm| H$s g§»`m ~hþV 
H$_ Wr Omo {H$ ìhmBQ> OrZnyb EbOr-208-6 Ed§ S>ãë`yOrnr 
H$ånmo{OQ> EbOr-209-3 _| eyÝ` go boH$a S>ãë`yOrnr 
H$ånmo{OQ> EbOr-209-2 _| 7.60 à{VeV Ho$ ~rM Wr O~{H$ 
BgH$s VwbZm _| VwbZr` {H$ñ_ _| Vmoa dmbo H§$X 21.20  à{VeV 
21.20 Wo& VwbZr` {H$ñ_ ^r_m ew^«m (30.40 à{VeV) Ho$ 
_wH$m~bo _| ̂ ÊS>maU j{V S>ãë`yOrnr H$ånmo{OQ> EbOr-209-5 
_| g~go H$_ (4.30 à{VeV) Ed§ VXþnamÝV S>ãë`y 488 EbOr-
209-5 Eggr (21.30 à{VeV) _| nmB© JB©&  

LG-208-6	(33.90	t/ha)	followed	by	WGP	Composite	

LG-209-5	(33.70	t/ha).	Bolters	in	these	lines	were	

very	less	and	ranged	from	zero	in	White	Genepool	

LG-208-6	&	WGP	Composite	LG-209-3	to	7.60%	in	

WGP	 Composite	 LG-209-2	 lowest	 as	 compared	

with	check	variety	where	 	of	bolters	the	percentage

was	21.20%.	Storage	losses	in	WGP	Composite	LG-

209-5	were	lowest	4.30%	followed	by	W-448	LG-

209-5	SC	21.30%	as	compared	with	check	variety	

Bhima	Shubhra	(30.40%).

Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo g\$o X ß`mO 
de§ H$« _m| H$m _ëy `mH§ $Z 

Iar\$ _| Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo g\$o X ß`mO 
de§ H$« _m| H$m _ëy `mH§ $Z 

Iar\$ _mg¡ _ H$o  Xma¡ mZ Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo 15 
ß`mO de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& H$w b Kbw Zerb R>mgo  nXmW© 
Ae§  H$o  g~§ Y§  _| Vbw Zr` {H$ñ_ ^r_m eŵ m«  (9.93 à{VeV) H$o  
_Hw $m~bo _| g^r de§ H$« _ C„Io Zr` ê$n go ~ho Va nmE JE& 
S>ãë`Ey MQ>r-23 E -3   _| g~go A{YH$ H$w b Kbw Zerb 	(TSS	>18)

0R>mgo  nXmW© Ae§  (16.07  {~Š« g) Ed§ VXnþ amÝV S>ãë`Ey MQ>r-23 E-
02 _| H$w b Kbw Zerb R>mgo  nXmW© Ae§  (15.80  (TSS-15-17.8)	

{~Š« g ) nm`m J`m& Vbw Zr` {H$ñ_ ̂ r_m eŵ m«  _| 11.60 Q>Z/h.o  H$s 
{dnUZ `m½o ` CnO nmB© JB© b{o H$Z a~r _mg¡ _ dmbo Cƒ H$w b 
Kbw Zerb R>mgo  nXmW© Ae§   H$o  BZ de§ H$« _m| _|  CnO ~hVþ  H$_ (TSS)

Wr Ama¡  ̀ hm§ VH$ {H$ H$w N> de§ H$« _m| _| Vmo H$§ X H$m JR>Z ̂ r Zht hAþ m 
(Vm{bH$m 2.6)& 

Evaluation	of	white	onion	high	TSS	lines

Evaluation	 of	 white	 onion	 high	 TSS	 lines	 in	

kharif

Fifteen	high	TSS	 	lines	were	evaluated	during	rabi

kharif.	All	were	significantly	superior	for	TSS	while	

compared	with	check	Bhima	Shubhra	(9.93%).	The	

highest	TSS	was	reported	in	WHT-23A-3	TSS	>18	

(16.07	 Brix	TSS)	followed	by	WHT-23A-2	TSS	15-
0	

17.8	 (15.80 Brix	 TSS).	 Check	 Bhima	 Shubhra	0	

reported	11.60	t/ha	marketable	yield	but	 	the	yield

of	these	 high	TSS	lines	were	very	less	and	even	rabi	

bulbs	were	not	formed	in	some	of	the	lines	(Table	

2.6).	

Vm{bH$m 2.6 : Iar\$ _| Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z 
Table	2.6:	Evaluation	of	white	onion	high	TSS	lines	in	kharif

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 
0nXmW© ( {~«Šg)

0	TSS( Brix)

S>ãë`yEMQ>r -23 E- 3/WHT-23A-3	TSS	>18 0.97 0.57 15.33 16.07

S>ãë`yEMQ>r -23-E/2/WHT-23A-2	TSS	15-17.8 1.00 0.53 12.00 15.80

S>ãë`yEMQ>r -23-E/2/WHT-23A-2 2.07 1.27 21.77 15.33

EMOrAma-4~r-E_-7/HT-GR-4B-M7	TSS	15-17.8 0.90 0.50 12.03 15.27

S>ãë`yEMQ>r -23 E-3/WHT-23A-3	TSS	15-17.8 1.10 0.90 18.10 15.13

^r_m ew^«m (VwbZr`)/Bhima	Shubhra	(C) 12.93 11.60 38.30 9.93

H«$mpÝVH$ {^ÞVm/C.D.	(5%) 2.48 1.54 21.57 1.05

TY-Total	yield,	MY-Marketable	yield,	MBW-Marketable	bulb	weight,	TSS-Total	Soluble	Solids
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Evaluation	of	white	onion	high	TSS	lines	in	late	

kharif

Ten	 high	 TSS	 lines	 were	 evaluated	 during	 late	

kharif.	All	were	significantly	superior	for	TSS	than	

check	 Bhima	 Shubhra	 (11.30 Brix).	 The	 highest	0	

TSS	was	reported	in	WHT-23A-3	Small	bulbs	(190	

Brix)	with	9.40	t/ha	marketable	yield	followed	by	

WHT-23A-2	(18-20)	with	18.40 Brix	TSS	and	10.80	
0	

t/ha	 marketable	 yield.	 Check	 Bhima	 Shubhra	

reported	 11.30 Brix	 TSS	 with	 27.40	 t/ha	0 	

marketable	 yield.	Minimum	storage	 loss	 (7.40%)	

reported	by	HTGR-4B-M6	SMC	followed	by	WHT-

23A-3	Small	bulbs	(10.90%)	against	check	Bhima	

nN>Vo r Iar\$ _| Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo g\$o X 
ß`mO de§ H$« _m| H$m _ëy `mH§ $Z 

nN>Vo r Iar\$ _mg¡ _ _| Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo Xg 
ß`mO de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m& H$w b Kbw Zerb R>mgo  nXmW© 
Ae§  H$o  _m_bo _| Vbw Zr` {H$ñ_ ̂ r_m eŵ m«  (11.30 à{VeV) H$s 	
Vbw Zm _| g^r de§ H$« _ C„Io Zr` ê$n go ~ho Va nmE JE& 9.40 
Q>Z/h.o  H$s {dnUZ `m½o ` CnO H$o  gmW A{YH$V_ H$w b Kbw Zerb 
R>mgo  nXmW© Ae§  S>ãë`Ey MQ>r-23 E -3 bKw H$§ X (19.00 à{VeV) 
_| Ed§ VXnþ amÝV 10.80 Q>Z/h.o  H$s {dnUZ ̀ m½o ` CnO H$o  gmW H$w b 
Kbw Zerb R>mgo  nXmW© Ae§  S>ãë`Ey MQ>r-23E  2 (18-20) 
(18.40 à{VeV) _| nm`m J`m& O~{H$ BgH$o  _Hw $m~bo Vbw Zr` 
{H$ñ_ ̂ r_m eŵ m«  _| 27.40 Q>Z/h.o  H$s {dnUZ ̀ m½o ` CnO H$o  gmW 
11.30 à{VeV H$w b Kbw Zerb R>mgo  nXmW© Ae§  nm`m J`m& Ý`Zy V_ 	

^ÊS>maU j{V EMQ>rOrAma-4 ~r E_ 6 EgE_gr (7.40 à{VeV) 
_| Ed§ VXnþ amÝV S>ãë`Ey MQ>r-23E-3 bKw H$§ X (10.90 à{VeV) _| 

Vm{bH$m 2.7 : nN>Vo r Iar\$ _| Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo g\$o X ß`mO de§ H$« _m| H$m _ëy `mH§ $Z 
Table	2.7:	Evaluation	of	white	onion	high	TSS	lines	in	late	kharif

de§ H$« _
Lines

H$w b 
CnO 

(Q>Z/h.o )
 TY	

(t/ha)

{dnUZ 
`m½o ` CnO 
(Q>Z/h.o ) 

MY
	(t/ha)

{dnUZ 
`m½o `  

H$§ X ^ma 
(Jm« _)
MBW
(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)  
Doubles
	(%)

Vmao  dmbo 
H$§ X 

(à{VeV)
Bolters
	(%)

 H$w b 
Kbw Zerb 

R>mgo  
nXmW© 

0( {~Š« g)
TSS	

0	( Brix)

IXw mB© 
_| bJZo 

dmbo 
{XZ
DTH

^ÊS>maU H$o  
CnamÝV g_J« 

^ma j{V 
(à{VeV) 
Gross	loss
	in	weight	
after	4	
months

	Storage	(%)

S>ãë Èy MQ>r-23E-3 N>mQo >o H$§ X 
WHT-23A-3	Small	bulbs

17.6 9.4 33.7 11.9 32.60 19.0 134.3 10.9

S>ãë Èy MQ>r-23E-2 (18-20)
WHT-23A-2	(18-20)

21.9 10.8 37.0 9.7 36.00 18.4 134.3 17.6

EMQ>rOrAma-2~r-E_6 
HTGR-2B-M6 26.6 15.2 45.0 19.1 19.90 16.6 135.7 25.5

S>ãë Èy MQ>r 23~r 
WHT-23B

31.5 14.5 43.7 14.8 35.10 16.5 137.0 27.8

EMQ>rOrAma-5~r-E_6  EgE_gr 
HT-GR-5B-M6	SMC 33.2 15.4 43.8 25.9 27.90 15.2 136.0 47.7

r̂_m eŵ m«  
Bhima	Shubhra

35.6 27.4 66.0 2.5 14.30 11.3 134.3 38.4

H$« mpÝVH$ {̂ ÞVm 
C.D.	(5%)

6.4 5.1 7.0 0.9 2.7

TY-Total	Yield,	MY-Marketable	Yield,	MBW-Marketable	Bulb	Weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	Harvest
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Shubhra	(38.40%).	Total	yield	in	some	of	the	lines	

viz.,	 HTGR-2B-M6	 (26.60	 t/ha),	WHT-23B	 (31.50	

t/ha),	HTGR-5B-M6	SMC	(33.20	t/ha)	was	high	but	

with	less	marketable	yield,	there	is	 	scope	to	a	good

improve	these	high	TSS	lines	(Table	2.7).	

2.3.	Breeding	for	improved	garlic	varieties	

Evaluation	of	elite	lines	of	garlic	during	kharif

For	off	season	cultivation	of	garlic	forty	four	elite	

lines	 developed	 through	 mutations/	 selections	

from	 bulbs	 produced	 from	 	 season	 were	kharif

evaluated	along	with	varieties	Bhima	Purple	and	

Bhima	 Omkar.	 Line-72	 (2.70	 t/ha),	 PB-5.0-GY-EL	

(2.31	t/ha)	and	nine	other	lines	yielded	higher	than	

the	variety	Bhima	Purple	(1.34	t/ha). In	21	lines,		

marketable	 yield	 was	 significantly	 higher	 over	

Bhima	Omkar	(0.59	t/ha)	and	7	lines	yielded	more	

than	1.5	t/ha	during	 .	kharif 	

nmB© JB© O~{H$ BgH$o  _Hw $m~bo Vbw Zr` {H$ñ_ ^r_m eŵ m«  (38.40 
à{VeV) _| H$ht A{YH$ ̂ ÊS>maU j{V XIo Zo H$mo {_br& H$w b {dnUZ 
`m½o ` CnO H$w N> de§ H$« _m| `Wm EMQ>rOrAma-2~r-E_ 6 (26.60 
Q>Z/h.o ), S>ãë`Ey MQ>r-23~r (31.50 Q>Z/h.o ), EMQ>rOrAma-5 
~r- E_ 6 EgE_gr (33.20 Q>Z/h.o ) _| A{YH$ h¡ b{o H$Z H$_ 
{dnUZ ̀ m½o ` CnO H$o  gmW BZ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo 
de§ H$« _m| _| gYw ma H$aZo H$s AÀN>r g§̂ mdZm h¡ (Vm{bH$m 2.7)& 

2.3. CÞV bhgZw  {H$ñ_m| H$o  {bE àOZZ 

Iar\$ _mg¡ _ _| bhgZw  H$o  lðo > de§ H$« _m| H$m _ëy `mH§ $Z 

bhgZw  H$s ~_o mg¡ _r IVo r H$o  {bE Iar\$ _mg¡ _ go CËnÞ H$§ Xm| go 
CËn[adVZ© /gbo Šo eZ H$o  _mÜ`_ go bhgZw  H$o  44 lðo > de§ H$« _ 
{dH${gV {H$E JE {OZH$m {H$ Vbw Zr` {H$ñ_ ̂ r_m nnb©  Ama¡  ̂ r_m 
Am‘o H$ma H$o  gmW _ëy `mH§ $Z {H$`m J`m& {H$ñ_ ̂ r_m nnb©  (1.34 
Q>Z/h.o ) H$s Vbw Zm _| de§ H$« _ 72 (2.70 Q>Z/h.o ) Ed§ nr~r-
5.0-OrdmB-© BE© b (2.31 Q>Z/h.o ) Ama¡  Zm¡ de§ H$« _m| _| H$ht 
CÀMVa CnO nmB© JB&©  Iar\$ _mg¡ _ _,|  H$w b 21 de§ H$« _m| _| 
Vbw Zr` {H$ñ_ ^r_m Am‘o H$ma (0.59 Q>Z/h.o ) H$s Vbw Zm _| 
C„Io Zr` ê$n go H$ht Á`mXm Ama¡  7 de§ H$« _m| _| 1.5 Q>Z/h.o  go ̂ r 
A{YH$ CnO nmB© JB&©  

Vm{bH$m 2.8 H$ : Iar\$ Ho$ Xm¡amZ erf© nm§M Cƒ CnOerb bhgwZ loð> d§eH«$_ (Iar\$ go Iar\$) 

Table	2.8a:	Top	five	high	yielding	garlic	elite	lines	(kharif	to	Kharif)	during	kharif

MY-	Marketable	yield;	ABW-	Average	Bulb	Weight;	NOC-	Number	of	Cloves;	TSS-	Total	Soluble	Solids	

d§eH«$_ 
Lines

{dnUZ `mo½`  
CnO (Q>Z/ho.)
MY(t/ha)

Am¡gV H§$X 
^ma (J«m_) 
AWB	(g)

H${b`m| H$s 
g§»`m
NOC

50 H${b`m| H$m 
Am¡gV ^ma (J«m_)

AW50C(g)

Hw$b KwbZerb R>mog 
0nXmW© ( {~«Šg)

0	TSS( Brix)

d§eH«$_ 72
Line-72

2.70 4.91 9.30 0.21 30.80

nr~r-5.0-OrdmB© -B©Eb 
PB-5.0-GY-EL

2.31 5.34 10.40 0.23 31.30

nr~r-10-OrdmB© -B©Eb
PB-10-GY-EL

1.99 4.04 7.50 0.18 31.10

grAmoEb-Egr-316.1  B©Eb 
COL-AC-316.1-EL

1.97 3.40 6.40 0.22 32.80

nr~r-7.5-OrdmB©  B©Eb
PB-7.5-GY-EL

1.94 4.86 10.40 0.28 32.72

^r_m nn©b 
Bhima	Purple

1.34 3.87 4.20 0.36 31.10

^r_m Amo‘H$ma
Bhima	Omkar

0.59 2.48 4.10 0.22 31.36

H«$mpÝVH$ {^ÞVm 
C.D.	@	5%

0.11 2.31 2.70 0.14 2.80
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a~r _m¡g_ Ho$ Xm¡amZ gmobh loð> d§eH«$_m| go hm{gb {H$E JE H§$Xm| 
H$m _yë`m§H$Z Iar\$ _m¡g_ _| {H$`m J`m& VwbZr` ^r_m ^r_m 
nn©b (2.90 Q>Z/ho.) Ho$ _wH$m~bo d§eH«$_ nr~r-B©E_Eg-3-
B©Eb (3.16 Q>Z/ho.) Am¡a d§eH«$_ 759 (2.90 Q>Z/ho.) _| H$ht 
A{YH$ CnO nmB© JB©& 

The	bulbs	obtained	from	sixteen	elite	lines	from	rabi	

were	 evaluated	 during .	 Line	 PB-EMS-3-EL		 kharif

(3.16	t/ha)	and	line-759	(2.90	t/ha)	yielded	higher	

than	Bhima	Purple	(2.90	t/ha).

Vm{bH$m 2.8 I : Iar\$ Ho$ Xm¡amZ AmemOZH$ bhgwZ loð>  d§eH«$_ (a~r go Iar\$) 

Table	2.8b:	Promising	garlic	elite	lines	(rabi	to	kharif)	during	kharif

MY-	Marketable	yield;	ABW-	Average	Bulb	Weight;	NOC-	Number	of	Cloves;	TSS-	Total	Soluble	Solid	in	degree	brix

Evaluation	of	elite	lines	of	garlic	during	rabi

Thirty	 elite	 lines	 of	 garlic	 developed	 through	

selection	or	mutations	were	evaluated	during	rabi	

season	and	line	CDT-11/M-4-EL	(4.96	t/ha),	SBT-

14.1/M-3-EL	 (4.92	 t/ha)	 higher	 total	 yield	 as	

compared	to	in	check	Bhima	Omkar	(4.28t/ha).	A	

total	soluble	solid	was	highest	(46.38 Brix)	in	line	
0	

à{d{ï> 
Entries

{dnUZ `mo½`  
CnO (Q>Z/ho.) 
MY(t/ha)

Am¡gV H§$X ^ma 
(J«m_) 

AWB(g)

H${b`m| 
H$s g§»`m
NOC

50 H${b`m| H$m 
Am¡gV ^ma (J«m_) 

AW50C(g)

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

0	TSS( Brix)

nr~r-B©E_Eg-3-B©Eb
PB-EMS-3-EL

3.16 4.46 11.60 20.18 33.52

d§eH«$_ 759/Line-759 2.90 3.98 5.80 26.40 32.80

^r_m nn©b/Bhima	Purple 2.90 3.86 6.40 24.40 35.24

^r_m Amo‘H$ma/Bhima	Omkar 0.58 3.38 4.00 30.40 30.20

a~r _m¡g_ _| bhgwZ Ho$ loð> d§eH«$_m| H$m _yë`m§H$Z 

a~r _mg¡ _ H$o  Xma¡ mZ gbo Šo eZ AWdm CËn[adVZ©  H$o  _mÜ`_ go 
{dH${gV bhgZw  H$o  30 lðo >mo de§ H$« _m| H$m _ëy `mH§ $Z {H$`m J`m Ama¡  
Vbw Zr` {H$ñ_ ^r_m Am‘o H$ma (4.28 Q>Z/h.o ) H$s Vbw Zm _| 
de§ H$« _ grS>rQ>r -11/E_-4-BE© b (4.96 Q>Z/h.o ), Eg~rQ>r-
14.1/E_-3-BE© b (4.92 Q>Z/h.o ) _| H$ht A{YH$ H$w b CnO 
hm{gb hBþ &©  H$w b Kbw Zerb R>mgo  nXmW© Ae§  g~go Á`mXm de§ H$« _ 

0
JmXo mdar-15-OrdmB-© BE© b (46.38 {~Š« g) _| Wm Ama¡  N>: 

Vm{bH$m 2.9 : a~r _m¡g_ _| VwbZr` {H$ñ_ Ho$ gmW bhgwZ Ho$ erf© nm§M Cƒ CnOerb loð> d§eH«$_ 

Table	2.9:	Top	five	high	yielding	garlic	elite	lines	with	check	during	rabi

d§eH«$_ 
Lines

{dnUZ 
`mo½`  CnO 
(Q>Z/ho.)
MY(t/ha)

Am¡gV H§$X 
^ma (J«m_)
AWB(g)

H${b`m| 
H$s g§»`m 
NOC

50 H${b`m| 
H$m Am¡gV 
^ma (J«m_)
AW50C(g)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
0	TSS( Brix)

Mma _mh ^ÊS>maU 
Ho$ ~mX ^ÊS>maU 
j{V (à{VeV) 
SL%	4MAS

grS>rQ>r-11/E_-4-B©Eb
CDT-11/M-4-EL 4.96 11.50 13.90 36.00 45.39 19.70

Eg~rQ>r-14.1/E_-3-B©Eb
SBT-14.1/M-3-EL

4.92 11.30 11.40 45.00 44.04 22.66

nr~r-5.0-OrdmB©-_wQ>-B©Eb 
PB-5.0-Gy-Mut-EL 4.61 10.70 13.20 36.00 43.95 32.37

d§eH«$_-18/Line-18 4.61 11.00 12.00 45.00 44.68 49.95

Continued	on	next	page...
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0 0de§ H$« _m| (43.16  {~Š« g) _| ̀ h Vbw Zr` {H$ñ_ (40.73  {~Š« g) 
H$s Vbw Zm _| H$ht Á`mXm Wm& Mma _mh H$o  ̂ ÊS>maU H$o  CnamÝV Ohm§ 

0^ÊS>maU j{V Xmo de§ H$« _m| 444-BE© b (0.00  {~Š« g) Ama¡  417-
0BE© b (13.77  {~Š« g ) _| 14 à{VeV go H$_ Wr dht BgH$s 

Vbw Zm _| Vbw Zr` {H$ñ_ (24.47 à{VeV) _| H$ht Á`mXm Wr& 50 
H${b`m| H$m ^ma Eg~rQ>r-14.1/E_-3-BE© b VWm 18-BE© b 
(45.00 Jm« _) _| g~go A{YH$ nm`m J`m& 

Godavari-15-Gy-EL	 and	 in	 6	 l ines, 	 it 	 was	

significantly	 superior	 to	 the	 check	 (43.16 Brix).	0	

Storage	 loss	was	below	13%	in	 two	 lines	444-EL	

(0.00%)	and	417-EL	 (13.77%)	after	4	months	of	

storage	 as	 compared	 with	 check	 (24.47).	 The	

Average	weights	of	50	cloves	were	highest	in	SBT-

14.1/M-3-EL	and	18-EL	(45g).

d§eH«$_ 
Lines

{dnUZ 
`mo½`  CnO 
(Q>Z/ho.)
MY(t/ha)

Am¡gV H§$X 
^ma (J«m_)
AWB(g)

H${b`m| 
H$s g§»`m 
NOC

50 H${b`m| 
H$m Am¡gV 
^ma (J«m_)
AW50C(g)

Hw$b KwbZerb 
R>mog nXmW© 

0( {~«Šg)
0	TSS( Brix)

Mma _mh ^ÊS>maU 
Ho$ ~mX ^ÊS>maU 
j{V (à{VeV) 
SL%	4MAS

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

4.61 11.10 13.40 41.00 45.63 30.55

^r_m Amo‘H$ma (VwbZr`)
Bhima	Omkar	(C)

4.28 9.33 11.93 38.00 43.16 24.47

^r_m nn©b (VwbZr`) 
Bhima	Purple	(C)

3.23 9.33 12.27 34.00 44.02 26.33

H«$mpÝVH$ {^ÞVm/C.D.	@	5% 0.24 0.02 2.58 0.06 2.05 --

Continued	from	previous	page...

MY-	Marketable	yield,	ABW-	Average	bulb	weight,	NOC-	Number	of	cloves;	AW50C-	Average	weight	of	50	cloves;	TSS-	Total	Soluble	

Solids	,	SL%	4MAS-	Storage	loss	in	percent	after	four	months	of	storage

bhgwZ _| CËn[adV©Z àOZZ  

(bhgwZ _| CËn[adV©Z CËnÞ H$aZo Ho$ {bE Jm_m {d{H$aU Ed§ 
B©E_Eg H$m Cn`moJ) 

bhgZw  nay r Vah go ŠbmZo  H$o  _mÜ`_ go àd{YV©  H$s OmZo dmbr 
\$gb h¡ Ama¡  BgH$s Ja¡  nîw nZ àd{¥ V H$o  H$maU Bg_| nmaån[aH$ 
àOZZ {d{Y bmJy Zht hmVo r& AV: ŠbmZo b M`Z àOZZ AH$o bm 
{dH$ën h¡ Omo {H$ AZHw $y b n[adV© OrZàê$nm| H$mo hm{gb H$aZo H$o  
{bE nhbo go _mO¡ Xy  {d{^ÞVm, CËn[adVZ© Vm H$o  Cn`mJo  Ama¡  
D$VH$ gd§ YZ©  VH$ZrH$m| na AË`{YH$ {Z^a©  h&¡  Bg{bE, {d{^ÞVm 
H$m gO¥ Z H$aZo H$o  {bE bhgZw  H$s {H$ñ_m| ̂ r_m Am‘o H$ma Ed§ ̂ r_m 
nnb©  _| ̂ m{¡ VH$ CËn[adVZ©  Jm_m {d{H$aU H$o  gmV CnMma {XE JE 
& àm{o ~Q> {dûcfo U ({\$Z,o  1971 Ed§ 1978) H$m Cn`mJo  H$aH$o  

XmZo m| H$o  {bE EbS>r  _mÌm H$s nhMmZ H$s JB&©  CnMma H$o  ~mX 50

{H$ñ_m| H$mo ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` H$o  IVo m| na 
CJm`m J`m Ama¡  AH§ $w aU à{VeV ({MÌ 2.5) VWm AÝ` H$¥ {f 
AmH$¥ {V{dkmZ S>mQ>m H$mo XO© {H$`m J`m& XmZo m| {H$ñ_m| `Wm ^r_m 
nnb©  d ^r_m Am‘o H$ma H$o  {bE n[aUm_m| _| 10 Jo« H$s nhMmZ 

EbS>r  H$o  ê$n _| H$s JB© ({MÌ 2.6 Ed§ 2.7) & hmbm{§ H$ nmY¡ m 50

Mutation	breeding	in	garlic	

(Use	 of	 gamma	 radiation	 and	 EMS	 for	 inducing	

mutation	in	garlic)

Garlic	 is	 exclusively	 clonally	 propagated	 crop	 and	

conventional	breeding	method	is	not	applicable	due	

to	 its	non-flowering	nature.	Hence	clonal	selection	

breeding	is	the	only	 	highly	depends	upon	pre-option

existing	 variability,	 use	 of	 mutagenesis	 and	 tissue	

culture	 techniques	 for	 getting	 favourable	 variable	

genotypes.	 Therefore	 for	 generating	 variability,	

seven	 treatments	 of	 physical	 mutagen	 gamma	

radiation	subjected	 	garlic	varieties	Bhima	Omkar	to

and	Bhima	Purple.	 	dose	 	identified	for	The	LD50 was

both	using	probits	analysis	(Finney,	1971	and	1978).	

After	treatment	varieties	were	grown	on	DOGR	field	

plot	and	germination	percentage	(Fig	2.5)	and	other	

agro	 morphological	 data	 has	 been	 recorded.	 In	

results	 for	 both	 varieties	 i.e.	 Bhima	 Purple	 and	

Bhima	Omkar,	10	 s	identified	as	LD50	(Fig	2.6	&	gray

2.7).	 However	 in	 morphological	 traits	 like	 plant	
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height,	no.	of	leaves,	leaf	width,	pseudo	stem	length	

and	 total	 biological	 yield	 no	 visible	 changes	

observed.

Chemical	mutagen	EMS	(Ethyl	Methane	Sulphonate)	

used	to	 induce	mutation	in	garlic	varieties	namely	

Bhima	 Purple	 and	 Bhima	 Omkar.	 Total	 four	

treatments	(0.8,	1,	1.2	and	1.4%	of	EMS)	along	with	

control	were	subjected	to	garlic	cloves	(140	cloves	

per	treatment)	for	two	different	 	(12	hrs.	and	periods

8	hrs.),	(Table	2.10).	In	every	 	cloves	were	treatment,

used	 with	 cut	 (one	 portion	 of	 clove	 was	 cut,	

assuming	easy	emersion	for	mutagen)	and	without	a	

D$M§ mB,©  n{Îm`m| H$s g»§ `m, nÎmr H$s MmS¡ >mB,©  {d^Á`mVo H$ VZm b~§ mB© 
Ama¡  H$w b O{¡ dH$ CnO Og¡ o AmH$¥ {V{dkmZ JUw m| _| H$mBo © Ñï>² ì` 
~Xbmd XIo Zo H$mo Zht {_bm& 

bhgwZ H$s {H$ñ_m| ̂ r_m nn©b Am¡a ̂ r_m Amo‘H$ma _| CËn[adV©Z 
CËnÞ H$aZo Ho$ {bE amgm`{ZH$ CËn[adV©Z B©E_Eg (B{Wb 
{_WoZ gë\$moZoQ>) H$m Cn`moJ {H$`m J`m& Xmo {d{^Þ Ad{Y`m| 
(12 K§Q>o Am¡a 8 K§Q>o) Ho$ {bE bhgwZ H${b`m| (à{V CnMma 140 
H${b`m§) _| {Z¶§ÌU Ho$ gmW gmW Hw$b Mma CnMma (0.8, 1, 
1.2 VWm 1.4 à{VeV B©E_Eg) AmO_mE JE (Vm{bH$m 2.10)& 
àË`oH$ CnMma _|, H${b`m| H$m Cn`moJ H$Q> g{hV (CËn[adV©Z Ho$ 
{bE gab Am{d^m©d H$s H$ënZm H$aVo hþE H$br H$m EH$ {hñgm 

{MÌ 2.5: bhgwZ H$s {H$ñ_m|  ^r_m nn©b Ed§  
^r_m Amo‘H$ma Ho$ A§Hw$aU na Jm_m {d{H$aU 
CnMmam| H$m à^md 

Fig.	 2.5:	 Effect	 of	 gamma	 radiation	
treatments	 on	 germination	 of	 garlic	
varieties	 Bhima	 Purple	 and	 Bhima	
Omkar

{MÌ 2.6 : ̂ r_m nn©b _| àmo{~Q> {dûcofU 
Fig.	2.6	Probit	analysis	in	Bhima	Purple

{MÌ 2.7 : ̂ r_m Amo‘H$ma _| àmo{~Q> {dûcofU 
Fig.	2.7:	Probit	analysis	in	Bhima	Omkar
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H$mQ> {X`m J`m) Am¡a H$Q> a{hV Ho$ gmW {H$`m J`m& CnMmam| Ho$ 
~mdOyX, H$Q> g{hV CnMmam| Ho$ gmW Hw$b {_bmH$a Iam~ A§Hw$aU 
nm`m J`m& 8 K§Q>o Ho$ CnMmam| (0.8 go 1.4 à{VeV) Ho$ gmW 
Ho$db ^r_m Amo‘H$ma {H$ñ_ H$mo N>mo‹S>H$a B©E_Eg gmÝÐVm _| 
~‹T>moVar Ho$ gmW {Z¶§ÌU H$s VwbZm _| A§Hw$aU à{VeV _| H$_r 
nmB© JB©& AmH¥${V{dkmZ JwUm| H$mo XO© H$aVo g_` H$moB© ñnï> 
~Xbmd XoIZo H$mo Zht {_bm& 

cut along.	 Irrespective	 of	 treatments,	 	 with	 cut	

treatments	overall	poor	germination	was	observed.	

Compare	 to	 control	 the	 	 in	 germination	decrease

percentage	 was	 observed	 with	 increase	 in	 EMS	

concentration	except	in	Bhima	Omkar	with	8	hours	

t rea tments 	 (0 .8%	 - 	 1 .4%) . 	 For 	 recorded	

morphological	 traits,	 no	 visible	 changes	 being	

observed.

Vm{bH$m 2.10 :  bhgwZ {H$ñ_m| ̂ r_m Amo‘H$ma d ̂ r_m nn©b Ho$ A§Hw$aU na B©E_Eg CnMma H$m à^md 

Table	2.10:	Effect	of	EMS	treatment	on	germination	of	garlic	varieties	Bhima	Omkar	and	Bhima	

Purple

CnMma 
Treatment

12 K§Q>o/12	hrs 8 K§Q>o/8	hrs

^r_m nn©b
Bhima	Purple

^r_m Amo‘H$ma
Bhima	Omkar

^r_m nn©b 
Bhima	Purple

^r_m Amo‘H$ma
Bhima	Omkar

H$Q> g{hV
With	cut

H$Q> a{hV
Without	

cut

H$Q> g{hV
With	cut

H$Q> a{hV
Without	

cut

H$Q> g{hV
With	cut

H$Q> a{hV
Without	

cut

H$Q> g{hV
With	cut

H$Q> a{hV
Without	

cut

{Z¶§ÌU/Control 13 80 3 34 31 96 17 93

0.8%B©E_Eg
0.8	%	EMS

0 29 0 20 13 73 11 69

1%B©E_Eg
1%	EMS

1 27 0 24 1 61 4 59

1.2%B©E_Eg
1.2%	EMS

0 23 0 9 0 50 4 46

1.4%B©E_Eg
1.4%	EMS

0 11 0 6 7 73 6 69

AZwnMm[aV {Z¶§ÌU
Non-treated	control

0 69 0 77 0 80 0 79

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${gV bmb ß`mO E’$  g§H$am| 1

H$m _yë`m§H$Z 

nN>Vo r Iar\$ _mg¡ _ H$o  Xma¡ mZ, Vbw Zr` {H$ñ_m| Ama¡  AnZo nV¡ H¥ $m| H$o  

gmW H$w b 33 E’$  gH§ $am| H$m _ëy `mH§ $Z {H$`m J`m& {dnUZ ̀ m½o ` 1

CnO na 66.31 à{VeV (E_Eg 111 E 1604) VH$ _mZH$ 	x	

AmOo Vm XO© H$s JB&©  VrZ E’$  gH§ $am| ̀ Wm E_Eg 111E 1604, x	1

E_Eg 222E  1172 Ama¡  E_Eg 111E  671 _| EH$g_mZ x x
H$§ X Ama¡  AJVo r n[an¹$Vm H$o  gmW Vbw Zr` {H$ñ_& ^r_m e{º$ 
(42.89 Q>Z/h.o ) H$o  _Hw $m~bo _| {dnUZ `m½o ` CnO H$o  {bE 18 
à{VeV go ̂ r A{YH$ H$s gH§ $a AmOo Vm XIo r JB© (Vm{bH$m 2.11)& 
Mma _mh H$o  ^ÊS>maU H$o  CnamÝV Ý`Zy V_ ^ÊS>maU j{V E_Eg 

2.4:	 Development	 of	 F 	 hybrids	 in	 onion	1

through	the	conventional	method

Evaluation	 of	 red	 onion	 F 	 hybrids	 developed	1

through	male	sterile	lines	

Thirty-three	 F 	 hybrids	 along	 with	 their	 parents	1

and	 checks	 kharifwere	 evaluated	 during	 late	 	

season.	 Standard	 heterosis	 was	 recorded	 up	 to	

66.31%	 ( )	 on	 marketable	 yield.	MS111A	 x	 1604

Three	F 	hybrids	 z., 	MS222A	x	vi 	MS111A	x	1604,1

1172	and	 recorded	more	than	18%	MS111A	x	671	

heterosis	 for	 marketable	 yield	 over	 best	 check	

Bhima	Shakti	(42.89	t/ha)	with	uniform	bulbs	and	

early	 in	maturity	 (Table	 2.11).	Minimum	 storage	
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a~r _mg¡ _ H$o  Xma¡ mZ, Vbw Zr` {H$ñ_m| H$o  gmW gmW 97 E’$  gH§ $am| 1

Ama¡  CZH$o  nV¡ H¥ $m| H$m _ëy `mH§ $Z {H$`m J`m& {dnUZ ̀ m½o ` CnO na 
_mZH$ gH§ $a AmOo Vm 88.94 à{VeV (E_Eg 111 E  1606) 	x
VH$ XO© H$s JB&©  gdl© ðo  Vbw Zr` {H$ñ_$ ^r_m {H$aZ (20.29 

Q>Z/h.o ) H$s Vbw Zm_| nmM§  E’$  gH§ $am| ̀ Wm E_Eg111E 1606, 	x	1

E_Eg111E AmaOrnr -3, E_Eg 1600 E 1630, E_Eg 	x	 	x	
48E 1612 VWm E_Eg 65E  1663 _| {dnUZ ̀ m½o `m CnO 	x	 	x
na 42 à{VeV go ̂ r A{YH$ gH§ $a AmOo Vm àX{eV©  hBþ © (Vm{bH$m 
2.12)& BZ gH§ $am| _| Ohm§ EH$ Amao  100 à{VeV {dnUZ `m½o ` 
CnO hm{gb hBþ © dht Xgÿ ar Amao  ̀ o OmS‹o > Ed§ Vmao  dmbo H$§ Xm| go ̂ r 
_ºw $ W&o  Mma _mh H$o  ̂ ÊS>maU H$o  CnamÝV g~go H$_ ̂ ÊS>maU j{V 
E_Eg 222 E AmaOrAmo -53 (51.07%) _| Ed§ VXnþ amÝV 	x	

H$« _e: E_Eg 222 ^r_m aS‹o > (56.78%) Ed§ E_Eg 1600E	x	 	x	
^r_m gnw a (59.17%) _| nmB© JB&©  

During	 ,	97	F 	hybrids	were	evaluated	along	with	rabi 1

their	parental	lines	and	checks.	Standard	heterosis	

was	 recorded	up	 to	88.94%	( )	on	MS111A	x	1606

marketable	 yield.	 Five	 F 	 hybrids	 viz.	 MS111A	 x	1

1606,	MS111A	x	RGP-3,	MS1600A	x	1630,	MS48A	x	

1612	and	MS65A	x	1663 showed	more	 than	42%		

heterosis	 on	 marketable	 yield	 over	 best	 check	

Bhima	 Kiran	 (20.29	 t/ha),	 (Table	 2.12).	 These	

hybrids	 showed	 100%	marketable	 yield	 and	 free	

from	 doubles	 and	 bolters.	 Minimum	 storage	 loss	

after	 four	 months	 of	 storage	 was	 recorded	 in	

MS222A	x	RGO-53	 MS222A	x	(51.07%)	followed	by	

Bhima	Red	(56.78%)	and	MS1600A	x	Bhima	Super	

(59.17%).

loss	after	four	months	of	storage	was	recorded	in	

MS111A	x	KH-M-1	 MS222A	x	(16.28%)	followed	by	

1609	(18.23%)	and	MS111A	x	546	(21.27%).

111 E  H$o EM-E_-1 (16.28 à{VeV) _| Ed§ VXnþ amÝV H$« _e: x

E_Eg 222 E  1609 (18.23 à{VeV) Ed§ E_Eg 111 E	x 	x	
546 (21.27 à{VeV) _| nmB© JB&©  

Vm{bH$m 2.11 : nN>oVr Iar\$ 2016-17 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo VrZ E’$ g§H$a 1 

Table	2.11:	Three	best	performing	F 	hybrids	during	late	kharif	2016-171

à{dï>
Entries

{dnUZ 
`m½o `  
CnO 

(Q>Z/h.o ) 
MY

(t/ha)

{dnUZ 
`m½o `  
CnO 

(à{VeV)
Mrk.
	(%)

Amg¡ V 
H$§ X ^ma 
(Jm« _)
ABW
(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)
Doubles	
(%)

Vmao  dmbo 
H$§ X 

(à{VeV)
Bolters	
(%)

H$w b 
Kbw Zerb 
R>mgo  nXmW© 

0( {~Š« g) 
TSS	

0	( Brix)

IXw mB© _| 
bJZo 
dmbm 
g_` 
({XZ) 
DTH

Ajr` : 
Ydw« r`
E:P

Vbw Zr` {H$ñ_ 
^r_m e{º$ H$s 
Vbw Zm _| gH§ $a 

AmOo Vm 
(à{VeV) 
Heterosis	
over	check	
BSh	(%)

E_Eg 111Ex1604 
MS111A	x	1604	

71.33 93.78 118.89 6.22 0.00 11.47 114.00 1.20 66.31

E_Eg 222Ex1172
MS222A	x	1172

51.52 94.74 85.99 1.83 2.38 11.17 119.67 1.05 20.12

E_Eg 111Ex671  
MS111A	x	671	

50.69 97.14 86.41 0.00 2.86 11.64 111.00 1.15 18.19

r̂_m {H$aZ (Vbw Zr̀ )
Bhima	Kiran	(C) 29.09 92.78 57.98 0.68 2.95 11.87 118.33 1.13 -

r̂_m e{º$ (Vbw Zr̀ )
Bhima	Shakti	(C)

42.89 80.19 81.36 6.68 9.10 11.35 120.00 1.06 -

r̂_m gnw a (Vbw Zr̀ )
Bhima	Super	(C)

35.89 89.25 76.41 2.90 4.12 11.19 117.33 1.06 -

EbEgS>r/
LSD	(P=0.05)

7.71 18.63 12.52 11.12 8.75 0.38 11.53 	- -

MY-	Marketable	yield,	Mrk.	(%)-Percent	marketable	yield,	ABW-	Average	Bulb	Weight;	TSS-	Total	Soluble	Solids,	DTH-Days	to	

harvest,	E:	P	–	Ratio	of	Equatorial	and	polar	bulb	diameter,	BSh-Bhima	Shakti
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During	 ,	 110	 F 	 hybrids	 along	 with	 their	kharif 1

parents	 and	 checks	 were	 evaluated.	 Standard	

heterosis	 was	 recorded	 more	 than	 25%	 on	

marketable	 yield	 over	 best	 check	 Bhima	 Super	

(19.76	 t/ha)	 in	 ten	 F hybrids	 was	 recorded	1	

including	 MS1600A	 x	 RGP-2,	MS222A	 x	 RGP-1,	

MS48A	x	KH-M-2	and	MS48A	x	1604	with	uniform	

bulbs.	

Out	of	30	F 	populations	developed	through	male	2

sterile	lines,	three	found	promising	with	dark	red	

uniform	 bulbs	 and	 also	 free	 from	 doubles	 and	

bolters.	 Out	 of	 37	 F 	 populations	 developed	3

through	 male	 sterile	 lines,	 five	 found	 promising	

with	medium	red	uniform	bulbs	and	also	free	from	

doubles	and	bolters	with	early	maturity	(107-114	

days	after	transplanting).	

Iar\$ _mg¡ _ H$o  Xma¡ mZ, Vbw Zr` {H$ñ_m| H$o  gmW gmW 110 E’$  1
gH§ $am| Ama¡  CZH$o  nV¡ H¥ $m| H$m _ëy `mH§ $Z {H$`m J`m& gdl© ðo > Vbw Zr` 

{H$ñ_ ̂ r_m gnw a (19.76 Q>Z/h.o ) H$s Vbw Zm _| Xg E’$  gH§ $am| 1

_| {dnUZ ̀ m½o ` CnO na _mZH$ gH§ $a AmOo Vm 25 à{VeV go ̂ r 
A{YH$ nmB© JB© & EH$g_mZ H$§ X H$o  gmW Bg_| em{_b gH§ $a Wo : 

E_Eg 222 E  AmaOrnr -1, E_Eg 1600E AmaOrnr -2, 	x 	x	

E_Eg 48E  H$o EM E_ -2 VWm E_Eg 48E 1604&	x 	x	

Za dÜ§ ` de§ H$« _m| H$o  _mÜ`_ go {dH${gV H$w b 30 E’$  g»§ `m _| go 2

VrZ Jhao bmb aJ§  dmbo EH$g_mZ H$§ Xm| H$o  gmW AmemOZH$ nmB© 
JBª Omo {H$ OmS‹o > Ed§ Vmao  dmbo H$§ Xm| go ̂ r _ºw $ Wt& Za dÜ§ ` de§ H$« _m| 

H$o  _mÜ`_ go {dH${gV H$w b 37 E’$  g»§ `m _| g,o  nmM§  _Ü`_ 3

bmb aJ§  dmbo EH$g_mZ H$§ Xm| H$o  gmW AmemOZH$ nmB© JBª Omo {H$ 
AJVo r n[an¹$Vm (nmY¡  amno U H$o  107-114 {XZ ~mX) H$o  gmW 
OmS‹o > d Vmao  dmbo H$§ Xm| go ̂ r _ºw $ Wt& 

Vm{bH$m 2.12 : a~r 2016-17 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M E’$  g§H$a 1

Table	2.12:	Five	best	performing	F 	hybrids	during	rabi	2016-171

à{dï>  
Entries

{dnUZ 
`m½o `  
CnO 

(Q>Z/h.o )
MY	

(t/ha)

{dnUZ 
`m½o `  
CnO 

(à{VeV)
Mrk.	
(%)

Amg¡ V 
H$§ X ^ma 
(Jm« _) 
ABW
(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)
Doubles	
(%)

Vmao  dmbo 
H$§ X 

(à{VeV)
Bolters	
(%)

H$w b 
Kbw Zerb 

R>mgo  
nXmW© 

0( {~Š« g) 
TSS
0		( Brix)

IXw mB© _| 
bJZo 
dmbm 
g_` 
({XZ)
DTH

Ajr` 
: Ydw« r`
E:P

Vbw Zr` {H$ñ_ 
^r_m {H$aZ  
H$s Vbw Zm _| 
gH§ $a AmOo Vm 
(à{VeV) 
Heterosis	
over	check	
BK	(%)

E_Eg 111E	x1606  
MS	111A	x	1606		

38.33 100.00 57.50 0.00 0.00 11.30 112.00 1.20 88.94

E_Eg 111ExAmaOrnr 3
MS	111A	x	RGP-3		

34.00 100.00 51.00 0.00 0.00 10.20 112.00 0.94 67.57

E_Eg 1600Ex1630
MS	1600A	x	1630		

30.67 100.00 46.00 0.00 0.00 10.60 110.00 0.95 51.16

E_Eg 48Ex1612
MS	48A	x	1612	

29.11 100.00 43.67 0.00 0.00 11.20 110.00 1.03 43.47

E_Eg 65Ex1663
MS	65A	x	1663		

29.00 100.00 43.50 0.00 0.00 11.20 110.00 1.14 42.93

r̂_m {H$aZ (Vbw Zr̀ )
Bhima	Kiran	(C)

20.29 81.42 34.46 0.00 0.00 11.40 114.67 0.99 -

EbEgS>r/
LSD	(P=0.05)

4.40 18.35 10.02 4.07 1.66 0.45 6.03 -	 -

MY-	Marketable	yield,	Mrk.(%)-	Percent	marketable	yield,	ABW-	Average	bulb	weight,	TSS-	Total	Soluble	Solids,	DTH-Days	to	

harvest;	E:P	–	Ratio	of	Equatorial	and	Polar	bulb	diameter,	BK-Bhima	Kiran
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Further,	 110	 F 	 hybrids	 of	 red	 onion	 were	1

developed	by	crossing	between	five	MS	lines	(MS	

48A,	MS	65A,	MS	111A,	MS	222A	and	MS	1600A)	

with	selected	22	elite	lines	as	pollinators	 	546-viz.

DR,	571-LR,	KH-M-1,	KH-M-2,	RGP-1,	RGP-2,	RGP-3,	

RGP-4,	RGP-5,	1604,	1605,	1606,	1607,	1608,	1609,	

1612,	1613,	1629,	1630,	1657,	1663	and	1666	and	

evaluation	of	these	hybrids	during	 	2017-18	are	rabi

in	progress.	Evaluation	of	9	synthetic	crosses	made	

between	selected	six	elite	lines	and	evaluation	 	in	is

progress.	 Advancement	 of	 18	 combinations	 by	

crossing	between	selected	elite	 lines	with	DOGR-

1203-DR	 is	 in	progress	 to	enhance	earliness	and	

bulb	storability.

nZw : namJH$m| H$o  ê$n _| M`{ZV 22 lðo > de§ H$« _m| `Wm 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$o  gmW nmM§  E_Eg 
de§ H$« _m| (E_Eg 48 E, E_Eg 65 E, E_Eg 111E, E_Eg 
222E VWm E_Eg 1600 E) H$o  ~rM gH§ $aU AWdm H$« mqgJ 

H$amH$a bmb ß`mO H$o  H$w b 110 E’$ gH§ $a {dH${gV {H$E JE & 1	

BZH$o  _ëy `mH§ $Z H$m H$m ©̀ a~r 2017-18 _| àJ{V na h&¡  M`{ZV 
N>: lðo >$ de§ H$« _m| H$o  ~rM {H$E JE 9 H$¥ {Ì_ gH§ $am| H$m _ëy `mH§ $Z 
H$m ©̀ àJ{V na h&¡  S>rAmOo rAma-1203-S>rAma H$o  gmW M`{ZV 
lðo > de§ H$« _m| H$o  ~rM gH§ $aU Ûmam 18 g§̀ mOo Zm| H$m CÞ`Z H$m ©̀ 
àJ{V na h¡ Vm{H$ AJVo rnZ Ama¡  H$§ X ̂ ÊS>ma j_Vm H$mo ~T‹ >m`m Om 
gH$o & 

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm narjU _| S>rAmoOrAma hmB{~«S>-6 em{_b  

S>rAmoOrAma hmB{~«S>-6 a~r _m¡g_ Ho$ {bE Cn`wº$m EH$ ß`mO 

E’$  g§H$a h¡ & BgHo$ H§$X _Ü`_ bmb a§J Ho$ gmW gnmQ> 1

JmobmH$ma hmoVo h¢& Bg_| EH$g_mZ AmH$ma Ho$ H§$X CËnÞ hmoVo h¢ 
Am¡a ̀ h Omo‹S> VWm Vmoa dmbo H§$Xm| go _wº$ h¡& Xmo dfm] Ho$ S>mQ>m Ho$ 
AmYma na, Bg g§H$a _| 41.86 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO 
CËnÞ hþB© Omo {H$ gd©loð> VwbZr` {H$ñ_ ^r_m {H$aZ (35.52 
Q>Z/ho.) Ho$ _wH$m~bo 17.87 à{VeV A{YH$ h¡& nVbr J«rdm Ho$ 
gmW BgHo$ H§$X H$m Am¡gV ̂ ma 70.0 J«m_ hmoVm h¡& BgHo$ H§$Xm| H$s 
IwXmB© nm¡Y amonU Ho$ ~mX 108 {XZm| _| H$s Om gH$Vr h¡ Am¡a BZ_| 
AÀN>r ̂ ÊS>maU j_Vm nmB© OmVr h¡& 

DOGR	Hy-6	introduced	in	AINRPOG	trial

DOGR	Hy-6	 rabi1is	an	onion	F 	hybrid	suitable	for	 	

season	 and	 its	 bulbs	 are	 flat-globe	with	medium	

red.	 It	 produced	 uniform	 bulbs	 and	 free	 from	

doubles	and	bolters.	On	the	basis	of	two	year	data,	

this	hybrid	produced	41.86	t/ha	marketable	yield	

which	 is	 17.87%	 higher	 than	 best	 check	 Bhima	

Kiran	(35.52	t/ha).	The	average	bulb	weight	is	70.0	

g	with	 	neck.	Its	bulbs	harvested	in	108	days	a	thin

after	transplant	and	good	in	storage.

{MÌ 2.8 : S>rAmoOrAma hmB{~«S>-6 
Fig.	2.8:	DOGR	hybrid-6

Development	of	male	sterile	lines	and	in	breds	
in	onion

Purification	 and	 multiplication	 of	 five	 red	 onion	

male	sterile	lines	were	continued	with	the	selected	

bulbs.	 Three	 combinations	 in	 BC 	 stage	 for	 the	2

transfer the	 different	 of	male	 sterility	 in	 	 varietal	

ß`mO _| Za d§Ü` d§eH«$_m| Ed§ A§V: àOmVm| H$m {dH$mg 

M`{ZV H§$Xm| Ho$ gmW nm§M bmb ß`mO Za d§Ü` d§eH«$_m| Ho$ 
ewÕrH$aU VWm JwUZrH$aU H$m H$m`© Omar aIm J`m& S>rAmoOrAma 
{H$ñ_m|o H$s {^Þ {H$ñ_r` n¥ð>^y{_ _| Za d§Ü`Vm H$mo ñWmZmÝV[aV 

H$aZo Ho$ {bE ~rgr AdñWm` _| VrZ g§`moOZ {H$E JE& M`{ZV 	2
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n¡V¥H$m| (AmB©  _| 47 A§V: àOmV, AmB©  _| 20 A§V: àOmV VWm	1 2

AmB©  AdñWm _| 3 A§V: àOmV) Ho$ EH$b H§$X go A§V: àOmV 3

d§eH«$_m| Ho$ {dH$mg H$m H$m`© àJ{V na h¡& 

background	 of	 DOGR	 varieties.	 Development	 of	

inbred	lines	from	 	bulb	of	selected	parents	the	single

(47	inbreds	in	I ,20	inbreds	in	I and	3	inbreds	in	I 	1 	 2	 	 3

stage)	 	in	progress.	is

{MÌ 2.9 : ß`mO _| A§V: àOmV d§eH«$_m| H$m {dH$mg 
Fig.	2.9:	Development	of	inbred	lines	in	
onion

{MÌ 2.10 : Iar\$ Ho$ Xm¡amZ IwXmB© {H$E JE ß`mO E’$  g§H$am| Ho$ N>: _mh VH$ ̂ ÊS>m[aV H§$X (S>rAmoOrAma hmB{~«S> 8 Ed§ hmB{~«S> 50)1

Fig	2.10:	Six	months	stored	bulbs	of	onion	F 	hybrids	harvested	during	kharif	(DOGR	Hy-8	and	Hy-50) 1

Evaluation	of	white	onion	F 	hybrids	1

Ten	F hybrids	using	MS	lines	were	evaluated	during	1	

kharif 1.	 F 	 hybrid	 KH17-W-Hy-1	 reported	 69.33%	

heterosis	 over	 respective	 check	 and	 superiority	

over	 Bhima	 Shubhra	 followed	 by	 KH17-W-Hy-2	

(20.61%)	 over	 respective	 check	 and	 18.14%	

superiority	over	Bhima	Shubhra.	Only	one	hybrid	

gave	 significantly	higher	yield	over	 check	variety	

and	rest	of	the	lines	were	at	par	(Table	2.13).

g\o$X ß`mO E’$  g§H$am| H$m _yë`m§H$Z 1

Iar\$ _mg¡ _ H$o  Xma¡ mZ E_Eg de§ H$« _m| H$m Cn`mJo  H$aVo hEþ  Xg E’$  1
gH§ $am| H$m _ëy `mg§ H$Z {H$`m J`m& E’$  gH§ $a H$o EM 17 -S>ãë¶-y  	 1

hmB{~S« >-1 _| g~§ {§ YV Vbw Zr` {H$ñ_ H$o  _Hw $m~bo 69.33 à{VeV 
gH§ $a AmOo Vm Ama¡  ̂ r_m eŵ m«  H$o  _Hw $m~bo lðo >Vm nmB© JB© O~{H$ BgH$o  
~mX H$o EM 17-S>ãë¶-y  hmB{~S« >-2 (20.61 à{VeV) _| g~§ {§ YV 
Vbw Zr` {H$ñ_ H$o  _Hw $m~bo ~ho Va gH§ $a AmOo Vm Ed§ ^r_m eŵ m«  H$s 
Vbw Zm _| 18.14 à{VeV lðo >Vm nmB© JB&©  Vbw Zr` {H$ñ_  H$o  _Hw $m~bo 
_| H$o db EH$ gH§ $a _| hr C„Io Zr` ê$n go H$ht A{YH$ CnO hm{gb 
hBþ © O~{H$ efo  de§ H$« _ g_Vëw ` nmE JE (Vm{bH$m 2.13)& 
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Vm{bH$m 2.13 :  Iar\$ 2016-17 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M E’$  g§H$a 1

Table	2.13:	Five	best	performing	F 	hybrids	during	kharif		1

nN>oVr Iar\$ Ho$ Xm¡amZ g\o$X ß`mO E’$  g§H$am| H$m _yë`m§H$Z 1

nN>Vo r Iar\$ _mg¡ _ _| E_Eg de§ H$« _m| H$m Cn`mJo  H$aH$o  AmR> E’$  1
gH§ $am| H$m _ëy `mH§ $Z {H$`m J`m& E’$  gH§ $a EbH$o -S>ãë¶-y1

hmB{~S« >-6 _| Ohm§ 28.20 à{VeV H$s gH§ $a AmOo Vm Ama¡  Mma _mh 
H$o  ^ÊS>maU H$o  CnamÝV 31.20 à{VeV H$s g~go H$_ ^ma j{V 
nmB© JB© O~{H$ BgH$o  ~mX gH§ $a AmOo Vm EbH$o -S>ãë¶-y hmB{~S« >-2 
(21.60 à{VeV) _| nmB© JB© dht BgH$s Vbw Zm _| g~§ {§ YV Vbw Zr` 

{H$ñ_ _| 38.40 à{VeV H$s ^ÊS>maU j{V XIo r JB&©  E’$  gH§ $a 1

EbH$o -S>ãë¶-y hmB{~S« >-5 _| ^r_m eŵ m«  H$o  _Hw $m~bo _| 22.10 
à{VeV H$s lðo >Vm nmB© JB© b{o H$Z Bg_| ̂ ÊS>maU j{V H$ht A{YH$ 
bJ^J 49.70 à{VeV Wr& Mma _mh H$o  ̂ ÊS>maU H$o  CnamÝV g~go 

H$_ ^ma j{V E’$ gH§ $a EbH$o -S>ãë¶-y hmB{~S« >-1 (29.30 1

à{VeV) _| Ed§ VXnþ amÝV E’$  gH§ $a EbH$o -S>ãë¶-y  hmB{~S« > 6 1

(31.20 à{VeV) _| nmB© JB© (Vm{bH$m 2.14)& 

Evaluation	of	white	onion	F 	hybrids	during	late	1

kharif

Eight	 F 	 hybrids	 using	 MS	 lines	 were	 evaluated	1

during	 late	 .	 F 	 hybrid	 Lk-W-Hy-6	 reported	kharif 1

28.20%	 heterosis	with	 	weight	 loss	 of	the	 lowest

31.20%	after	4	 s	of	storage	followed	by	Lk-month

W-Hy-2	 (21.60%)	 over	 respective	 check	 with	

38.40%	 storage	 losses.	 F 	 hybrid	 Lk-W-Hy-5	1

reported	 22.10%	 superiority	 over	 check	 Bhima	

Shubhra	 but	 storage	 losses	 were	 high	 about	

49.70%.	 Lowest	 weight	 loss	 was	 reported	 by	 F 	1
hybrid	Lk-W-Hy-1	(29.30%)	followed	by	F hybrid	1	

Lk-W-Hy-6	 (31.20%)	 after	 4	 months	 of	 storage	

(Table	2.14).

gH§ $a 
Hybrids

H$w b CnO 
(Q>Z/h.o )
TY	(t/ha)

{dnUZ 
`m½o `  
CnO 

(Q>Z/h.o ) 
MY	

(t/ha)

{dnUZ 
`m½o `  H$§ X 
^ma (Jm« _) 
MBW
(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)
Doubles	
(%)

H$w b Kbw Zerb 
R>mgo  nXmW© 

0( {~Š« g) 
TSS		

0( Brix)

g~§ {§ YV Vbw Zr` 
{H$ñ_ H$o  _Hw $m~bo 

gH§ $a AmOo Vm 
(à{VeV) 

Heterosis	over	
respective	
check	(%)

^r_m eŵ m«  H$o  
_Hw $m~bo lðo >Vm 

(à{VeV) 
Superiority	
over	Bhima	
Shubhra	(%)

H$o EM17-S>ãë¶-y hmB{~S« > 1  
KH17-W-Hy-1

20.70 19.60 45.81 0.00 10.78 69.33 69.33

H$o EM17-S>ãë¶-y hmB{~S« > 2 
KH17-W-Hy-2	

14.91 13.67 37.25 1.35 11.27 20.61 18.14

H$o EM17-S>ãë¶-y hmB{~S« > 3 
KH17-W-Hy-3	

16.62 14.58 34.49 1.70 11.07 1.15 25.99

~rEgEg -144 (E’$ )1
BSS-144	(F )1

11.40 8.15 25.67 2.99 10.80

~rEgEg -262  (E’$ ) 1

BSS-262	(F )1
19.48 14.20 40.33 3.06 8.10 22.68

^r_m eŵ m«  (Vbw Zr`)  
Bhima	Shubhra	(C)

12.92 11.57 38.28 0.00 9.93

H$« mpÝVH$ {^ÞVm
C.D.	(5%)

8.11 7.67 15.19 25.17 1.48

TY-Total	yield,	MY-Marketable	yield,	MBW-Marketable	bulb	weight,	TSS-Total	Soluble	Solids
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gH§ $a 
Hybrids

H$w b CnO 
(Q>Z/h.o ) 

TY	
(t/ha)

{dnUZ 
`m½o ` CnO 
(Q>Z/h.o ) 

MY	
(t/ha)

{dnUZ 
`m½o ` H$§ X 

^ma 
(Jm« _) 
MBW
	(g)

OmS‹o > dmbo 
H$§ X 

(à{VeV)
Doubles
	(%)

Vmao  dmbo 
H$§ X 

(à{VeV) 
Bolters
	(%)

H$w b 
Kbw Zerb 
R>mgo  nXmW© 

0( {~Š« g)
TSS	

0( Brix)

IXw mB© _| 
bJZo 
dmbm 
g_` 
({XZ)
DTH

Mma _mh H$o  
^ÊS>maU H$o  
~mX g_J« 

m̂a j{V 
(à{VeV)
Gross	
weight	

loss	after	4
	months	of	
storage	
(%)

g~§ {§ YV 
Vbw Zr̀  
{H$ñ_ H$o  
_Hw $m~bo 
gH§ $a 

AmOo Vm 
(à{VeV) 
Heterosis	
Over

	respective
	Check	
(%)

r̂_m êw m«  H$o  
_Hw $m~bo 
lðo >Vm 

(à{VeV) 
Superiority	
over	check	
Bhima	
Shubhra
	(%)

EbH$o -S>ãë¶-y hmB{~S« > 1 
Lk-W-Hy-1

38.90 24.50 66.10 0.30 33.20 12.50 135.70 29.30 -5.10 -10.70

EbH$o -S>ãë¶-y hmB{~S« > 2 
Lk-W-Hy-2

35.10 27.20 65.20 1.20 15.40 12.40 133.30 38.10 21.60 -0.50

EbH$o -S>ãë¶-y hmB{~S« > 3   
Lk-W-Hy-3

36.40 27.70 63.70 2.70 17.20 12.70 133.30 38.20 -4.20 1.20

EbH$o -S>ãë¶-y hmB{~S« > 4  
Lk-W-Hy-4

35.70 26.20 57.40 3.10 21.10 13.00 135.70 35.40 6.40 -4.30

EbH$o -S>ãë¶-y hmB{~S« > 5  
Lk-W-Hy-5

45.10 33.40 75.80 0.80 24.20 12.60 134.70 49.70 22.10 22.10

EbH$o -S>ãë¶-y hmB{~S« > 6 
Lk-W-Hy-6

45.90 29.70 67.40 6.60 27.40 12.40 135.00 31.20 28.20 8.50

r̂_m eŵ m«  (Vbw Zr̀ ) 
Bhima	Shubhra	(C	)

35.60 27.40 66.00 2.50 14.30 11.30 134.30 38.40 --- --

H$« mpÝVH$ {̂ ÞVm 
C.D.	(5%)

10.00 7.30 13.60 4.50 0.90 1.10 2.90 16.60 -- --

Vm{bH$m 2.14 : nN>oVr Iar\$ 2016-17 Ho$ Xm¡amZ g\o$X ß`mO E’$  g§H$am| H$m _yë`m§H$Z  1

Table	2.14:	Evaluation	of	white	onion	F 	hybrids	during	late	kharif1

2.5 : ß`mO _| gwYma hoVw O¡d-àm¡Úmo{JH$s` ̀ w{º$`m§ 

ñd: nmÌo  Om`m§JOZVm Ho$ _mÜ`_ go ß`mO _| AJw{UV CËàoaU 

ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s gmV ß`mO {H$ñ_m| H$m 
Cn`moJ Om`m§JOZVm Ho$ _mÜ`_ go AJw{UV H$m CËàoaU H$aZo _| 
{H$`m J`m& àoaU ‘mÜ¶‘ na Hw$b 10944 H$Vm}VH$m| (An[an¹ 
nwîn H${b`m§) H$m g§dY©Z {H$`m J`m Am¡a 283 nmXnH$ hm{gb 
{H$E JE (Vm{bH$m 2.15)& âbmo gmBQ>mo_rQ>a H$s _XX go Hw$b 
140 nmXnH$m| H$s Om§M Jw{UVVm Ho$ {bE H$s JB© Am¡a 118 H$s nw{ï> 
AJw{UV Ho$ ê$n _| H$s JB©& AJw{UV _| 80 à{VeV go ̂ r A{YH$ 
Om`mOZZ nmXnH$ em{_b Wo& XmoharH$aU Ho$ {bE AJw{UV 

2.5: 	 Biotechnological 	 approaches	 for	

improvement	of	onion

Haploid	 induction	 in	 Onion	 through	 in	 vitro	

gynogenesis

Seven	varieties	of	DOGR	were	used	for	induction	of	

haploid	by	gynogenesis.	A	total	of	10944	explants	

(immature	 flower	 buds)	 were	 cultured	 on	

induction	media	and	283	plantlets	were	obtained	

(Table	 2.15).	 One	 hundred	 fourty	 plantlets	 were	

tested	 for	 ploidy	with	 	 cytometer	 and	 118	a	 flow

were	 confirmed	 as	 haploids. 	 The	 haploid	

constituted	 more	 than	 80	 percent	 of	 gynogenic	

TY-Total	yield,	MY-Marketable	yield,	MBW-Marketable	bulb	weight,	TSS-Total	Soluble	Solids,	DTH-Days	to	harvest
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nmXnH$m| H$m CnMma  H$moëMr{gZ Ho$ gmW {H$`m J`m& 0.25	mM

~rO CËnmXZ Ho$ {bE {nN>bo ‘m¡g‘ Ho$ bJ^J 20 S>rEM H§$Xm| 
(Vm{bH$m 2.17) H$mo amonm J`m Am¡a 10 S>rEM H§$Xm| _| nwînZ nm`m 
J`m VWm EH$ nm¡Yo _| ~rO O_md XoIm J`m& eof nm¡Ym| _| {S>å~ 
AWdm ‘mXm ~rOmUw H$moe XrKuH$aU nm`m J`m Am¡a ~mX _| ^«yU 
{gHw$S> H$a Zï  hmo J`m& 

plantlets.	The	haploid	plantlets	were	treated	with	

0.25mM	 colchicine	 for	 doubling.	 Around	 20	 past	

season	DH	bulbs	(Table	2.17)	were	planted	for	seed	

production	and	flowering	was	observed	in	10	DH	

bulbs	and	seed	set	was	observed	in	one	plant.	Rest	

of	plants	ovule	enlargement	was	observed	and	later	

the	embryos	shrunken	and	dried.	

Vm{bH$m 2.17 : {nN>bo grOZ Ho$ Om`mOZZ nm¡Ym| H$s CÎmaOr{dVm 

Vm{bH$m 2.15 : ß`mO _| Om`mOZZ nm¡Ym| H$m CËàoaU
Table	2.15.	Induction	of	gynogenic	plants	in	onion

{H$ñ_  H$m Zm_ 
Name	of	the	variety

Q>rH$mH¥$V ß`mO \y$bm| H$s g§»`m
No.	of	Onion	�lower	inoculated

CËào[aV àamoh H$s g§»`m
No.	of	shoots	induced

Om`mOZZ à^mderbVm 
Gynogenic	ef�iciency

^r_m {H$aZ/B.	Kiran 1795 8 0.45

^r_m S>mH©$ ao‹S>/B.	Dark	Red	 2192 42 1.92

^r_m amO/B.	Raj 1937 93 4.80

^r_m œoVm/B.	Shweta 1768 87 4.92

^r_m ao‹S>/B.	Red 1431 37 2.59

^r_m gwna/B.	Super 1476 15 1.05

^r_m e{º$/B.	Shakti 345 1 0.29

Hw$b/Total 10944 283 2.59

{H$ñ_
Variety

Om§Mo JE nmXnH$m| H$s g§»`m 
No.	of	plantlets	tested

AJw{UV H$s g§»`m  
No.	of		haploid

AJw{UV à{VeV
Percent	haploids

^r_m {H$aZ/B.	Kiran 7 7 100.00

^r_m S>mH©$ ao‹S>/B.	Dark	Red 20 16 80.00

^r_m amO/B.	Raj 40 32 80.00

^r_m œoVm/B.	Shweta 37 35 94.59

^r_m ao‹S>/B.	Red 26 21 80.77

^r_m gwna/B.	Super 9 6 66.67

^r_m e{º$/B.	Shakti 1 1 100.00

Hw$b/Total 140 118 84.29

Vm{bH$m 2.16 : Om¶mOZZ nmYm| H$s Jw{UVVm H$m {díbofU
Table	2.16.	Analysis	of	ploidy	of	gynogenic	plants
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2.11)&  B©E_Eg go CnMm[aV å`yQ>oÝQ> g§»`mH _| EH$ 50mM

g\o$X H§$X, nrbm H§$X Am¡a ½bmgr å`yQ>oÝQ> nmE JE& ~rO CËnmXZ 
Ho$ {bE bJ^J 6000 H§$Xm| H$m amonU {H$`m J`m& \$gb IwXmB© 
AdñWm _| h¡& 

ß`mO (E{b`_ grnm) _| AZwH«$_ AmYm[aV _mH©$am| H$s nhMmZ 
Ed§ bjUdU©Z, E{b`_ àOm{V Ho$ OrZàê$nr gwYma Ho$ {bE 
BZH$s H«$mg hñVm§VaUr`Vm 

E{b`_ Ho$ ~rM AO¡{dH$ VWm O¡{dH$ X~md à{Vamo{YVm hoVw EH$ 
àUmbr~Õ AZwg§YmZ H$s A{dbå~ Amdí`H$Vm h¡ VWm àOZZ 
H$m`©H«$_m| _| BZH$s Cn`mo{JVm Ho$ {bE àOZZ-nyd© H$m`©H«$_m| H$mo 
_O~yVr àXmZ H$aZo Am¡a gñ`{dkmZ H$s Ñ{ï> go ñdrH$m`© n¥ð>^y{_ 
H$mo Cn`moJr OrZm| H$m hñVm§VaU H$aZo hoVw nmaånm[aH$ Ed§ O¡d 
àm¡Úmo{JH$s` gmYZm| H$mo AmO_mZo H$s {ZVmÝV Oê$aV h¡& Bg{bE, 
Bg ~mV na ~b {X`m J`m {H$ EH$g_mZ H§$X bjU, Cƒ CnO 
Am¡a AÀN>r$ ^ÊS>maU j_Vm dmbo ß`mO g§H$a Ho$ {dH$mg Am¡a 
{d{dY àOZZ-nyd© òmoVm| H$s nhMmZ H$aZo Ho$ {bE AmU{dH$ 
_mH©$am| H$m Cn`moJ H$aHo$ ß`mO OrZmo_ H$s O{Q>bVmAm| H$m 
Iwbmgm H$aZo H$s {Xem _| à`mg {H$E OmE§& 

Bg{bE, g§H$a {dH$mg H$s {Xem _| AmZwd§{eH$ AmYma H$mo ~‹S>m 
H$aHo$ Am¡a {d{dY  OZZÐì` H$s nhMmZ H$aHo$ H«$mg E{b`_
hñVm§VaUr` VWm ~hþê$nr` AmU²{dH$ _mH©$am| H$s ImoO H$s JB©& 
h_Zo gmd©O{ZH$ S>mQ>m~og go Hw$b 86 AmU²{dH$ _mH©$am| H$s ImoO 
H$s Am¡a H«$mg hñVm§VaUr`Vm VWm ~hþê${nVm H$m {ZYm©aU {H$`m 
({MÌ 2.13)& ß`mO, bhgwZ Am¡a dÝ` àm{á`m| g{hV Hw$b 23 

yellow	bulb	 and	glassy	mutant	were	observed	 in	

50mM	 EMS	 treated	 mutant	 population.	 Around	

6000	bulbs	were	planted	for	production	of	seeds.	

The	crop	is	in	harvesting	stage.	

Identification	and	characterization	of	sequence	

based	 markers	 in	 onion	 (Allium	 cepa),	 their	

cross	transferability	for	genotypic	improvement	

of	Allium	species

There	is	an	urgent	need	of	 	search	for	a	systematic

abiotic	and	biotic	stress	resistance	sources	among	

Al l ium 	 and	 their 	 ut i l izat ion 	 in 	 breeding	

programmes,	 pre-breeding	 needs	 to	 ,	strengthen

and	both	conventional	and	biotechnological	 tools	

employed	 for	 transfer	 of 	 useful 	 genes	 to	

agronomically	 accepted	 backgrounds.	 It	 is,	

therefore,	 envisaged	 that	 effort	 shall	 be	made	 to	

unravel	 the	complexities	of	 the	onion	genome	by	

using	 molecular	 markers	 for	 identification	 of	

diverse	pre-breeding	sources	and	development	of	

onion	hybrid	having	uniform	bulb	character,	high	

yield,	 	good	storability.and

So	for	development	of	hybrid,	widening	the	genetic	

base	 and	 identification	 of 	 diverse	 Allium	

germplasm,	 cross-transferable	 and	 polymorphic	

molecular	marker	were	mined.	Total	86	molecular	

markers	were	mined	from	 	data	base	and	the	public

determined	 cross-transferability	 and	 poly	 -

{MÌ 2.13 : E{b`_ àm{á`m| H$s S>rEZE 
q\$Ja{àpÝQ>§J 
Fig.	2.13:	DNA	fingerprinting	of	
Allium	accessions
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E{b`_ àm{á`m| Ho$ ~rM AmZwd§{eH$ {d{dYVm H$m {ZYm©aU H$aZo _| 
BZ_| go 23 H«$mg hñVm§VaUr`Vm VWm ~hþê${nVm _mH©$am| H$m 
Cn`moJ {H$`m J`m ({MÌ 2.14)& 

EgAmaEnr (AZwH«$_ g§~§{YV àd{Y©V ~hþê${nVm ) _mH©$am| H$m 

Cn`moJ H$aHo$ bhgwZ Ho$ {d{dY d§eH«$_m| H$s AmU²{dH$ ñH«$sqZJ 

bhgwZ H$mo  O{Q>bVm Am¡a ~‹S>o OrZmo_ AmH$ma Ho$ {bE  _| E{b`_
OmZm OmVm h¡& nwZ: Bg \$gb _| AmH¥${V{dkmZ H$s Ñ{ï> go 
ì`mdhm[aH$ OrZàê$nm| H$s AmZwd§{eH$ g§aMZm H$m AÜ``Z H$aZo 
Ho$ {bE ~hþV H$_ AmU²{dH$ _mH©$a CnbãY h¢& hmbm§{H$, 
EgAmaEnr _mH©$am| H$m {dH$mg hm{b`m g_` _| hr {H$`m J`m h¡ 
Am¡a BZH$m Cn`moJ AmonZ arqS>J \«o$_ H$mo b{jV H$aZo dmbo 
S>rEZE Ho$ H$moqS>J arOÝg H$mo àd{Y©V H$aZo _| {H$`m J`m& BZH$m 
Cn`moJ bhgwZ g{hV AZoH$ AÝ` \$gbm| _| {H$`m OmVm h¡ 
Š`moqH$ `o _mH©$a EE\$Ebnr Ho$ AZwgma _O~yV Ed§ Cƒ 
ì`mdhm[aH$ à_m{UV hþE h¡ Am¡a `o C„oIZr` ê$n go EH$ H$_ 
VH$ZrH$s Oê$aV dmbr à{H«$`m Ho$ _mÜ`_ go hm{gb {H$E OmVo h¢& 
AV: EgAmaEnr àmB_a goQ> Ho$ CÞrg `w½_m| H$m Cn`moJ H$aHo$ 
bhgwZ H$moa goQ> àm{á`m| (35 OrZàê$n) H$s ñH«$sqZJ H$s JB©& 
n[aUm_ñdê$n, ~hþê$nr` Ho$ Vm¡a na 56 EånbrH$m°Ýg H$s nhMmZ 
H$s JB© O~{H$ 37 EH$bê$nr` àd¥{V dmbo h¢ (Vm{bH$m 2.18)& 
nwZ: S>mQ>m {dûcofU H$s à{H«$`m àJ{V na h¡& 

morphism	 (Fig.2.13).	 Among	 which	 23	 cross-

transferability	and	polymorphism	markers	used	to	

determine	 genetic	 diversity	 among	 23	 	Allium

accessions	 including	 onion,	 garlic	 and	 wild	

accessions	(Fig.	2.14).

Molecular	 screening	 of	 garlic	 diverse	 lines	

using	 SRAP	 (sequence-related	 amplified	

polymorphism)	makers

Garlic	 is	 	 to	 be	 for	 complex	 and	 longer	known

genome	size	 in	 .	Further	 in	 this	crop,	very	Alliums

few	molecular	markers	are	available	 to	 study	 the	

genetic	 structure	 of	 morphologically	 variable	

genotypes.	 However,	 SRAP	 markers	 are	 recently	

developed	 and	 used	 to	 amplify	 coding	 regions	 of	

DNA	with	primers	targeting	open	reading	frames.	

They	are	used	in	many	other	crops	including	garlic	

as	these	makers	have	proven	to	be	robust	and	highly	

variable,	at	par	with	AFLP,	and	are	attained	through	

a	significantly	less	technically	demanding	process.	

Hence	 garlic	 core	 set	 accessions	 (35	 genotypes)	

were	screened	using	nineteen	pairs	of	SRAP	primer	

set.	 In	 	 56	 amplicons	 identified	 as	results,

polymorphic	while	37	are	monomorphic	in	nature	

(Table	2.18).	Further	data	analysis	is	in	progress.

{MÌ 2.14 : Ðþ_maoI _| 22 H«$mg hñVm§VaUr`Vm VWm 
~hþê$nr` AmU²{dH$ _mH©$am| na AmYm[aV 23 E{b`_ 
àm{á`m| Ho$ ~rM AmZwd§{eH$ gå~ÕVm àX{e©V  
Fig.	 2.14:	Dendrogram	 showing	 the	 genetic	
relationship	among	the	23	Allium	accessions	
based	 on	 22	 cross-transferability	 and	
polymorphism	molecular	markers		
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Vm{bH$m 2.18 : bhgwZ H$moa goQ> àm{á`m| (32) na EgAmaEnr àmB_a goQ>m| H$m ~¡pÊS§>J n¡Q>Z© 

Table	2.18:	Banding	pattern	of	SRAP	primer	sets	over	garlic	core	set	accessions	(32)

Flower	 induction	 in	 Allium	 tuberosum	 (CGN-

16373)

Flower	 induction	 under	 short	 day	 condition	was	

studied	 in	photosensitive	 	entry	Allium	tuberosum

CGN-16373	in	response	to	 inductive	photoperiod	

condition	 (Long	day	photoperiod	 treatment)	 and	

Gibberrellic	 acid	 (GA 	 treatment).	 The	 plants	 of	3

E{b`_  Q>`y~amog_ (grOrEZ-16373) _| nwîn CËàoaU  

àM{bV àH$meXr{á AWdm àXr{áH$mb n[apñW{V (XrK© 

àXr{áH$mb CnMma) Am¡a {Oã~«o{bH$ Aåb (OrE  CnMma) H$s 3

à{V{H«$`m _| àH$me Ho$ à{V g§doXZerb  à{d{ï> E{b`_ Q>`y~amog_
grOrEZ 16373 _| bKw àXr{áH$mb n[apñW{V Ho$ A§VJ©V nwîn 
CËàoaU hoVw AÜ`Z {H$`m J`m& grOrEZ 16373 à{d{ï> Ho$ nm¡Ym| 

àmB_a goQ>
Primer	set

~hþê$nr` ~¡ÊS>
Polymorphic	

band

EH$bê$nr` ~¡ÊS>
Monomorphic	

band

àmB_a goQ>
Primer	set

~hþê$nr` ~¡ÊS>
Polymorphic	

band

EH$bê$nr` ~¡ÊS> 
Monomorphic	

band

em6	me1 2 1 em6	me3 5 2

em1	me2 5 2 em1	me4 5 1

em2	me2 2 1 em2	me4 2 5

em3	me2 5 1 em3	me4 4 2

em4	me2 1 1 em4	me4 2 2

em1	me3 7 1 em6	me4 2 2

em3	me3 2 2 em1	me5 7 2

em4	me3 3 2 em3	me5 - 3

em5	me3 - 2 em4	me5 2 2

em5	me5 4 3 Total 56 37

{MÌ 2.15 : bhgwZ H$moa goQ> 35 àm{á`m§ na 
àmB_a goQ>  em6  VWm me3 H$m ~¡pÊS§>J n¡Q>Z© 
Fig.	2.15:	Banding	pattern	of	primer	set	
em6	and	me3	on	Garlic	core	set	35	
accessions

àmB_a goQ> /Primer	set	-	em6	me3
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H$mo IoV _| emH$s` VarHo$ go amonm J`m& nm¡Y amonU Ho$ 70d| {XZ 
nm¡Ym| H$mo XrK© àXr{áH$mb (9 K§Q>o H$s Yyn Ed§ VXþnamÝV 10 K§Q>o 

VH$ 400 dm°Q> Ho$ EbB©S>r b¡ån H$m Cn`moJ H$aHo$ -2 1
4	mmol	m 	s 	

PAR H$m AZwnyaH$ àH$me) n[apñW{V`m| _| aIm J`m Am¡a 

{Oã~«o{bH$ Aåb OrE  CnMma (Q>r 1 : XrK© àXr{áH$mb; Q>r 2 : 	 3

OrE  200 nrnrE_; Q>r 3 : XrK© àXr{áH$mb VWm OrE  200 3 3

nrnrE_; Q>r 4 : {Z¶§ÌU) {X`m J`m& CnMma Ho$ 55 {XZ ~mX, 

XrK© àXr{á H$mb VWm 200 nrnrE_ OrE    {N>‹S>H$md H$s 3

à{V{H«$`m _| grOrEZ 16373 _| VZm AWdm ñH¡$n nhb VWm 
nwînZ nm`m J`m& Bg n[aUm_ H$s nw{ï> H$s JB© Am¡a Bgo Xmo dfm] Ho$ 
{bE à_m{UV {H$`m J`m Am¡a Bg{bE A~ AmJm_r AÜ``Z _| 
Zm°Z-BZS>pŠQ>d ~‹T>dma n[apñW{V Ho$ VhV  E{b`_ Q>`y~amog_
H$s Bg à{d{ï> _| nwînZ ì`mdhma H$mo {Z`§{ÌV H$aZo dmbr 
AmU²{dH$ {H«$`m{d{Y H$m AÜ``Z H$aZo na Ü`mZ Ho$pÝÐV {H$`m 
OmEJm& 

CGN-16373	entry	were	planted	vegetatively	in	the	

field.	On	70 	day	after	planting	(DAP)	plants	were	th

subjected	 to	 long	 day	 photoperiod	 (9	 hours	 day	

light	followed	by	10	hours	supplemented	light	of	4	

µmol	m 	s 	PAR	using	LED	Lamps	of	400W)	and	GA 	3
-2 -1

treatment	 (T1:	 long	 day	 photoperiod,	 T2:	 GA 	3
200ppm,	T3:	long	day	photoperiod	+	GA3	200ppm,	

T4:	 Control).	 After	 55	 days	 of	 treatment,	 scape	

initiation	 and	 flowering	 	 observed	 in	 CGN-were

16373	 in	 response	 to	 long-day	 photoperiod	 and	

200ppm	GA 	spray.	This	 finding	 is	confirmed	and	3

validated	for	two	years	and	hence	now	the	further	

study	 will	 focus	 on	 	 of	 the	 molecular	the	 study

mechanism	governing	flowering	behaviour	in	this	

entry	 of	 	 under	 non-inductive	Allium	 tuberosum

growing	condition.

{MÌ 2.16 : E{b`_ Q>`y~amog_ àm{á g§»`m grOrEZ-16373 _| nwîn CËàoaU 
Fig	2.16:	Flower	induction	in	A.	tuberosum	accession	no.	CGN-16373
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Recommendations	 at	 National	 Level	 and	

Registration	of	Lines/	Varieties	under	Project-2

Notification	 of	 two	 onion	 and	 one	 garlic	

varieties	by	CVRC

Two	red	onion	varieties	 	Bhima	Light	Red	and	viz.;

Bhima	Safed	and	one	garlic	variety	Bhima	Purple	of	

ICAR-DOGR	 have	 been	 notified	 vide	 Gazette	

Notification	S.O.	261	(E)	dated	16 	 	2018	th January

(Ministry	of	Agriculture	and	Farmers	Welfare).	

n[a`moOZm 2 Ho$ VhV amï´>r` ñVa na g§ñVw{V`m§ Ed§ 
d§eH«$_m|/{H$ñ_m|  H$m n§OrH$aU 

Ho$ÝÐr` {H$ñ_r` {Z_w©{º$ g{_{V Ûmam ß`mO H$s Xmo Ed§ bhgwZ 
H$s EH$ {H$ñ_ A{Ygy{MV 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV 
bmb ß`mO H$s Xmo {H$ñ_m| ̀ Wm ̂ r_m bmBQ> ao‹S> Am¡a ̂ r_m g\o$X 
VWm bhgwZ H$s EH$ {H$ñ_ ^r_m nn©b H$mo Ho$ÝÐr` {H$ñ_r` 
{Z_w©{º$ g{_{V Ûmam {XZm§H$ 16 OZdar, 2018 H$s JOQ> 
A{YgyMZm Eg Amo 261 (B©) (H¥${f Ed§ {H$gmZ H$ë`mU 
_§Ìmb`) Ûmam A{Ygy{MV {H$`m J`m h¡&  

{H$ñ_/Varieties A{YgyMZm 
g§»`m  

Noti�ication	
No.

g§ñVwV joÌ 
Recommended	

Areas

à_wI {deofVmE§/Salient	features

^r_m bmBQ> ao‹S
Bhima	Light	
Red

EgAmo 261 
(B©) {XZm§H$ 
16 OZdar, 
2018

S.O.	261	
th(E),	16 	

January	

2018

a~r : H$Zm©Q>H$ Ed§ 
V{_b ZmSw> 

Rabi:	

Karnataka	and	

TN

JmobmH$ma AmH¥${V Ho$ gmW hëH$m bmb a§J, H§$X ̂ ma 60-80 J«m_, nVbr 
 0 J«rdm, Hw$b KwbZerb R>mog nXmW© A§e 12.5 go 13.5 {~«Šg VWm Omo‹S> 

Ed§ Vmoa dmbo H§$Xm| go bJ^J _wº$& a~r _| Am¡gV CnO 36-40 Q>Z/ho., 
a~r _| nm¡Y amonU Ho$ 110-120 {XZ ~mX H§$X n[an¹$Vm, H§$X H$s 
^ÊS>maU j_Vm 5 go 6 _mh, nm§M _mh ̂ ÊS>maU Ho$ ~mX Hw$b ̂ ma j{V 25 
à{VeV go H$_, EH$g_mZ J«rdm nVZ, ̂ ÊS>maU H$s AÀN>r j_Vm, {W«ßg 
Ed§ nUu` amoJm| H$s IoV g{hîUw 

Light	red	with	globe	shape,	bulb	weight	60-80	g,	thin	neck,	
0	TSS	12.5-13.5 Brix	and	almost	free	from	doubles	and	bolters.	

Average	yield	36-40	t/ha	in	rabi. Bulbs	maturity	110-120	DAT	

in	rabi.	Bulb	storability	5-6	months.	Total	weight	losses	after	

�ive	months	of	storage	were	less	than	25%.	Uniform	neck-fall,	

good	in	storage.	Field	tolerant	to	thrips	and	foliar	diseases.

^r_m g\o$X  
Bhima	Safed

EgAmo 261 
(B©) {XZm§H$ 
16 OZdar, 
2018 

S.O.	261	
th(E),	16 	

January	

2018

Iar\$ : 
N>ÎmrgJT‹ >, JOw amV, 
H$ZmQ© >H$, _Ü` 
àXeo , _hmamï>́, 
Am{o S‹ >em, amOñWmZ 
Ed§ V{_b ZmS>w  

Kharif:		

Chhattisgarh,	

Gujarat,	

Karnataka,	MP,	

Maharashtra,	

Odisha,	

Rajasthan,	and	

TN

JmobmH$ma AmH¥${V dmbo g\o$X H§$X, H§$X ^ma 70 go 80 J«m_, Hw$b 
0 KwbZerb R>mog nXmW© A§e 11.0 go 12 {~«Šg, 5 à{VeV go ^r H$_ 

Omo‹S> d Vmoa dmbo H§$X, Iar\$ _m¡g_ _| 18-20 Q>Z/ho. H$s CnO, Iar\$ 
_| nm¡Y amonU Ho$ 110-120 {XZ ~mX H§$X n[an¹$Vm, Iar\$ _| H§$Xr` 
^ÊS>maU j_Vm 30-45 {XZ, {W«ßg Ed§ nUu` amoJm| H$s g§Vw{bV g{hîUw, 
^moÁ` Ed§ àg§ñH$aU XmoZm| à`moOZm| Ho$ {bE Cn`wº$ 

0	White	with	globe	shape,	bulb	weight	70-80	g,	TSS	11-12 Brix	

and	less	than	5%	double	bulbs	and	bolters,	yield	18-20	t/ha	in	

kharif. Bulbs	maturity	110-120	DAT	in	kharif.	Bulb	storability	

30-45	days	in	kharif.	Moderately	tolerant	to	thrips	and	foliar	

diseases.	Suitable	both	for	table	and	processing	purpose.	

Vm{bH$m 2.19 : A{Ygy{MV {H$ñ‘m| H$s à‘wI {deofVmE§
Table	2.19:	Salient	features	of	notified	varieties
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{H$ñ_/Varieties A{YgyMZm 
g§»`m  

Noti�ication	
No.

g§ñVwV joÌ 
Recommended	

Areas

à_wI {deofVmE§/Salient	features

^r_m nn©b
Bhima	Purple

EgAmo 261 
(B©) {XZm§H$ 
16 OZdar, 
2018 

S.O.	261	
th(E),	16 	

January	

2018

a~r : AmÝY« àXeo , 
{~hma, h[a`mUm, 
H$ZmQ© >H$, _hmamï>́, 
nO§ m~ Ed§ CÎma 
àXeo

Rabi:	Andhra	

Pradesh,	Bihar,	

Delhi,	Haryana,	

Karnataka,	

Maharashtra,	

Punjab	and	UP

_Ü`_ AmH$ma Ho$ JR>rbo ~¢JZr H§$X VWm 135-140 {XZm| _| n[an¹$Vm, 
CnO 6 go 8 Q>Z/ho., {W«ßg Ed§ nUu` amoJm| H$s IoV g{hîUw -, 6 go 8 
_mh H$s ̂ ÊS>maU j_Vm 

Medium	size	compact	purple	bulbs	and	matures	in	135-140	

days,	 yield	 6-8	 t/ha.	 Field	 tolerant	 to	 thrips	 and	 foliar	

diseases.	Storability	6-8	months.

{MÌ 2.17 : Ho$ÝÐr` {H$ñ_r {Z_w©{º$ g{_{V Ûmam ß`mO Ed§ bhgwZ H$s A{Ygy{MV {H$ñ_|
Fig.	2.17:	Notified	varieties	of	onion	and	garlic	by	CVRC

Registration	 of	 two	 onion	 and	 one	 garlic	

varieties	with	PPV&FRA

Two	red	onion	extant	varieties	 	Bhima	Kiran	and	i.e.

Bhima	Red	 have	 been	 registered	with	 PPV&FRA,	

New	 Delhi	 for	 its	 protection.	 Bhima	 Kiran	

Application	No.	of	E1	AC8	15	2014	dated	19	 	Nov

2015	and	Registration	No.	341	of	2016	dated	22	

October	2016	whereas	Bhima	Red	Application	No.	

of	 E2	 AC9	 15	 2015	 dated	 26	 	 2015	 and	Nov

Registration	 No.	 342	 of	 2016	 dated	 22	 	October

2016.	 One	 garlic	 'Bhima	 Omkar'	 has	 been	

registered	 with	 PPV&FRA,	 New	 Delhi	 with	 the	

application	No.	E2	AS4	16	681	dated	6	 	2016	June

and	 Registration	 No.	 427	 of	 2016	 dated	 29	

December	 2016.	 One	 onion	 variety	 Bhima	 Raj	

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU _|  ß`mO H$s 
Xmo Ed§ bhgwZ H$s EH$ {H$ñ_m| H$m n§OrH$aU 

bmb ß`mO H$s Xmo àM{bV {H$ñ_m| ̀ Wm ̂ r_m {H$aZ d ̂ r_m ao‹S> 
H$mo 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 & ^r_m {H$aZ H$s 
AmdoXZ g§»`m B© 1 Egr 8 15 2014 {XZm§H$ 19 Zdå~µa, 
2015 VWm n§OrH$aU g§»`m 2016 H$s 341 {XZm§H$ 22 
Aºy$~a, 2016 h¡ O~{H$ ̂ r_m ao‹S> H$s AmdoXZ g§»`m B© 2 Egr 9 
15 2015 {XZm§H$ 26 Zdå~a, 2015 VWm n§OrH$aU g§»`m 
2016 H$s 342 {XZm§H$ 22 Aºy$~a, 2016 h¡& bhgwZ H$s EH$ 
{H$ñ_ ̂ r_m Amo‘H$ma H$mo nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU 
àm{YH$aU, ZB© {X„r _| n§OrH¥$V H$am`m J`m {OgH$s AmdoXZ 
g§»`m B© 2 EEg 4 16 681 {XZm§H$ 6 OyZ, 2016 Am¡a 
n§OrH$aU g§»`m 2016 H$s 427 {XZm§H$ 29 {Xgå~a, 2016 h¡& 
ß`mO H$s EH$ {H$ñ_ ̂ r_m amO nhbo go hr nm¡Ym {H$ñ_ Ed§ H¥$fH$ 

^r_m bmBQ> ao‹S/Bhima	Light	Red> ^r_m g\o$X/Bhima	Safed ^r_m nn©b/Bhima	Purple



Annual Report 2017-18

69

already	 registered	 with	 PPV&FRA.	 Six	 onion	

varieties	 	Bhima	Dark	Red,	Bhima	Shakti,	Bhima	viz;

Shweta,	Bhima	Shubhra,	Bhima	Super	and	Bhima	

Light	Red	and	one	garlic	variety	Bhima	Purple	are	

under	registration/	DUS	Testing	by	PPV&FRA.

A{YH$ma g§ajU àm{YH$aU, ZB© {X„r _| n§OrH¥$V h¡& ß`mO H$s 
N>: {H$ñ_m| `Wm ^r_m S>mH©$ ao‹S>, ^r_m e{º$, ^r_m œoVm, ^r_m 
ew^«m, ̂ r_m gwna VWm ̂ r_m bmBQ> ao‹S> VWm bhgwZ H$s EH$ {H$ñ_ 
^r_m nn©b H$m n§OrH$aU H$m`© AWdm nm¡Ym {H$ñ_ Ed§ H¥$fH$ 
A{YH$ma g§ajU àm{YH$aU, ZB© {X„r Ûmam {H$`m OmZo dmbm 
S>r`yEg narjU H$m`© àJ{V na h¡& 

{MÌ 2.18 : ß`mO  VWm bhgwZ H$s n§OrH¥$V ̂ mH¥$AZwn-S>rAmoOrAma {H$ñ_| 
Fig.	2.18:	Registered	ICAR-DOGR	varieties	of	onion	and	garlic	

\$gb
Crop

{H$ñ‘
Variety

AmdoXZ g§»`m
Application	No.

n§OrH$aU g§»`m 
Registration	No.

ß`mO 
(E{b`_ grnm  Eb.)
Onion	
(Allium	cepa	L.)

^r_m amO 
(~r-780-5-2-2)
Bhima	Raj	
(B-780-5-2-2)

B©2 Egr 3  14  1300 
{XZm§H$ 1 OwbmB©, 2014 
E2	AC3	14	1300	dated	
1.7.2014

2015 H$m 262 {XZm§H$ 19 Aºy$~a, 2015 
262	of	2015	dated	19.10.2015

^r_m {H$aZ 
(S>rAmoOrAma 597)
Bhima	Kiran	
(DOGR-597)

B© 1  Egr 8  15  2014 
{XZm§H$ 19 Zdå~a, 2015
E1	AC8	15	2014	dated	
19.11.2015

2016 H$m 341 {XZm§H$ 22 Aºy$~a, 2016 
341	of	2016	dated	22.10.	2016

^r_m ao‹S> 
(~r-780-5-3-1)
Bhima	Red	
(B-780-5-3-1)

 B©2 Egr 9  15  2015 
{XZm§H$ 26 Zdå~a, 2015
E2	AC9	15	2015	dated	
26.11.2015

2016 H$m 342 {XZm§H$ 22 Aºy$~a, 2016
342	of	2016	dated	22.10.2016

bhgwZ 
(E{b`_ g¡Q>mBd_ Eb.)
Garlic
(Allium	sativum	L.)

 ^r_m Amo‘H$ma 
(àm[á 200)
Bhima	Omkar	
(AC-200)

 B© 2 EEg 4  16  681 
{XZm§H$ 6 OyZ, 2016
E2	AS4	16	681	dated	
6.6.2016

2016 H$m 427 {XZm§H$ 29 {Xgå~a, 2016 
427	of	2016	dated	29.12.2016

^r_m {H$aZ/ Bhima	Kiran ^r_m ao‹S>/Bhima	Red 

^r_m amO/Bhima	Raj ^r_m Amo‘H$ma/Bhima	Omkar

Vm{bH$m 2.20 : nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU _| {H$ñ_m| H$m n§OrH$aU 

Table	2.20:	Registration	of	varieties	with	PPV&FRA



dm{f©H$ à{VdoXZ 2017-18

70

\$gb CËnmXZ 
Crop Production

Project	 3:	 Integrated	 water	 and	 nutrient	

management	 and	 physiological	 manipu-

lation	 for	 improving	 productivity	 of	 onion	

and	garlic

The	onion	and	garlic	production	and	productivity	

could	 be	 enhanced	 by	 supplementing	 genetic	

improvement 	 with 	 improved	 product ion	

technologies.	This	project	undertook	the	studies	in	

this	 direction	 that	 aim	 in	 developing	 sustainable	

production	 technologies	 through	 improved	

fertilizer	and	 irrigation	scheduling,	production	of	

healthy	and	virus	free	garlic	propagules,	improved	

onion	seed	production	and	quality,	mechanization	

in	onion	and	garlic	planting,	direct	seeding	in	onion,	

role	 of	 microbes	 in	 enhancing	 onion	 production	

and	quality	and	physiological	 responses	 in	onion	

under	 water/logging	 stressed	 condition.	 The	

results	obtained	are	presented	here,	which	will	be	

further	 confirmed	 to	 develop	 valid	 production	

technologies.

Virus	 free	 garlic	 plant	 production	 by	

thermotherapy	and	meristem	tip	culture

Virus	infected	bulbs	of	two	garlic	varieties	(Bhima	

Purple 	 and	 Bhima	 Omkar) 	 were 	 used	 to	

standardize	a	protocol	for	in-vitro	development	of	

virus	free	plantlets.	Seventy-five	garlic	bulbs	from	

each	 variety	 were	 kept	 for	 vernalization	 at	 4°C.	

After	 vernalization,	 bulbs	 were	 subjected	 to	

thermotherapy	at	37°C	in	hot	air	oven	for	30,	45,	75	

and	90	days.	After	 completion	of	 thermotherapy,	

meristems	 (0.1mm)	 were	 dissected	 under	

microscope	 in	 laminar	 air	 flow.	 Murashige	 and	

Skoog	 media	 (MS)	 were	 supplemented	 with	

various	concentrations	of	NAA	and	BAP	to	induce	

shooting	 in	 meristem.	 The	 growth	 media	 was	

dispensed	 into	 Petri-plate	 and	 meristem	 were	

cultured	 in	 each	 Petri-plate.	 After	 30	 days,	

regenerated	 plantlets	 were	 transferred	 to	 MS	

media	supplemented	with	various	concentrations	

of	 NAA	 and	 BAP	 for	 multiplication	 of	 shoots.	

n[a`moOZm 3 : ß`mO Ed§ chgwZ H$s CËnmXH$Vm ~‹T>mZo 
Ho$ {cE g_o{H$V Oc Ed§ nmofH$ VËd à~§YZ VWm 
eara{H«$`m _| ~Xcmd

ß`mO Ed§ bhgwZ Ho$ CËnmXZ Am¡a CËnmXH$Vm _| CÞV CËnmXZ 
àm¡Úmo{J{H$`m| Ho$ gmW AmZwd§{eH$ gwYma H$aHo$ ~‹T>moVar H$s Om 
gH$Vr h¡& Bg n[a`moOZm Ho$ VhV Bg {Xem _| AÜ``Z {H$`m J`m 
{OgH$m à`moOZ {Q>H$mD$ CËnmXZ àm¡Úmo{J{H$`m| H$m {dH$mg H$aZm 
h¡& Bg H$m`© _| CÞV Cd©aH$ Ed§ qgMmB© AZwgyMr, ñdmñW Ed§ 
dm`ag _wº$ bhgwZ àdÜ`© H$m CËnmXZ H$aZm, CÞV ß`mO ~rO 
CËnmXZ H$aZm Ed§ JwUdÎmm ~ZmE aIZm, ß`mO d bhgwZ Ho$ amonU 
_| ¶§ÌrH$aU H$m à`moJ, ß`mO _| grYr ~rOmB©, ß`mO H$m CËnmXZ 
Am¡a CËnmXH$Vm H$mo ~‹T>mZo _| gyú‘ Ordm| H$s ^y{_H$m VWm Ob 
^amd dmbr X~md n[apñW{V`m| Ho$ VhV ß`mO \$gb _| eara{H«$`m 
{dkmZ à{V{H«$`m na AÜ``Z H$aZm em{_b h¡& hm{gb n[aUm_m| 
H$mo `hm§ àñVwV {H$`m J`m h¡ {OZH$s d¡Y CËnmXZ àm¡Úmo{J{H$`m| 
H$m {dH$mg H$aVo g_` nwZ: nw{ï> H$s OmEJr& 

W_m}Woaonr VWm {d^Á`moVH$ {gam g§dY©Z Ho$ _mÜ`_ go 
{dfmUw _wº$ bhgwZ nm¡Ym CËnmXZ \$gb CËnmXZ 

bhgwZ H$s Xmo {H$ñ_m| `Wm ^r_m nn©b Am¡a ^r_m Amo‘H$ma Ho$ 
dm`ag g§H«${_V H§$Xm| H$m Cn`moJ {dfmUw _wº$ nmXnH$m| H$m ñd: 
nmÌo {dH$mg H$aZo Ho$ {bE EH$ àmoQ>moH$m°b H$m _mZH$sH$aU H$aZo _| 
{H$`m J`m ({MÌ 3.1) & àË`oH$ {H$ñ_ go Hw$b 75 bhgwZ H§$Xm| 

oH$mo 4 go. Vmn_mZ na dg§VrH$aU Ho$ {bE aIm J`m& dg§VrH$aU 
Ho$ CnamÝV, H§$Xm| H$s 30, 45, 75 Am¡a 90 {XZm| Ho$ {bE J_© 

oE`a AmodZ _| 37 go. Vmn_mZ na W_m}Woaonr H$s JB©& W_m}Woaonr 
nyam hmoZo na {d^Á`moVH$ (0.1 {__r.) H$mo b¡{_Zma E`a âbmo _| 
gyú_Xeu Ho$ ZrMo {dÀN>o{XV {H$`m J`m& {d^Á`moVH$ _| àamoh 
CËnÞ H$aZo Ho$ {bE _wam{eJo Ed§ ñHy$J ‘mÜ¶‘ E‘Eg _| EZEE 
VWm ~rEnr H$s {d{^Þ gmÝÐVm H$s AZwny{V© H$s JB©& ~‹T>dma 
‘mÜ¶‘ H$mo noQ´>r ßboQ> _| ~m§Q>m J`m Am¡a àË`oH$ noQ´>r ßboQ> _| 
{d^Á`moVH$ H$m g§dY©Z {H$`m J`m& 30 {XZm| Ho$ ~mX, àamoh Ho$ 
JwUZrH$aU Ho$ {bE nwZO©{ZV nmXnH$m| H$mo EZEE VWm ~rEnr H$s 
{d{^Þ& gmÝÐVm H$s AZwny{V© dmbr E_Eg ‘mÜ¶‘ _| ñWmZmÝV[aV 
{H$`m J`m& nwZO©ZZ g_` Am¡a CÎmaOr{dVm Xa H$mo _mnm J`m 
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Regeneration	time	and	survival	rate	was	measured	

(Table	3.1).	MS	media	with	various	concentration	of	

sucrose	were	used	for	plantlet	development.	Sixty	

days	old	plantlets	(7	to	8	cm	in	 length	with	well-

developed	 roots) 	 were 	 sub-cul tured 	 for	

development	of	micro-bulbils	in	MS	medium	using	

different	 concentrations	 of	 sucrose.	 Developed	

micro-bulbils	 and	 plantlets	 were	 transferred	 to	

field	and	survival	rate	were	measured	(Table	3.2).	

Micro-bulbils	directly	transferred	to	the	field	have	

developed	good	quality	of	bulb	with	multiple	cloves	

(Fig.	 3.1). 	 Mass	 multiplication	 media	 was	

standardized	using	various	concentrations	of	BAP	

and	NAA.																																																														

(Vm{bH$m 3.1)& nmXnH$ {dH$mg Ho$ {bE gwH«$moO H$s {d{^Þ 
gmÝÐVm dmbr E_Eg _r{S>`m H$m BñVo_mb {H$`m J`m& gwH«$moO H$s 
{d{^Þ gmÝÐVm H$m Cn`moJ H$aVo hþE E_Eg _r{S>`_ _| gyú_> 
H§${XH$mAm| Ho$ {dH$mg Ho$ {bE 60 {XZ nwamZo nmXnH$m| (AÀN>r 
Vah go {dH${gV O‹S>m| Ho$ gmW 7 go 8 go_r. H$s b§~mB©) H$mo Cn-
g§d{Y©V {H$`m J`m& {dH${gV gyú_ H§${XH$mAm| Am¡a nmXnH$m| H$mo 
IoV _| ñWmZmÝV[aV {H$`m J`m Am¡a CÎmaOr{dVm Xa H$mo _mnm 
J`m (Vm{bH$m 4.2)& IoV _| grYo ñWmZmÝV[aV H$s JBª gyú_ 
H§${XH$mAm| _| AZoH$ H${b`m| Ho$ gmW AÀN>r JwUdÎmm dmbo H§$X 
{dH${gV hþE ({MÌ 3.1)& EZEE VWm ~rEnr H$s {d{^Þ gmÝÐVm 
H$m Cn`moJ H$aHo$ ì`mnH$ JwUZrH$aU ‘mÜ¶‘ H$m _mZH$sH$aU 
{H$`m J`m&

Vm{bH$m 3.1 : {d^Á`moVH$ {gam nwZO©ZZ na Vmn Ed§ H$s_moWoaonr H$m à^md VWm nm¡Ym dmng nmZo H$s Xa (àË`ooH$ CnMma H$mo VrZ 
nwZamd¥{V`m| _| AmO_m`m J`m) 

Table	3.1	Effect	of	heat	and	chemotherapy	on	meristem	tip	regeneration	and	rate	of	plant	recovery	
(Each	treatment	in	three	replicates)

CnMma 
Treatments	

{db{JV {d^Á`mVo H$ H$s 
g»§ `m

No.	of	isolated	meristem	

CÎmaOrdr {d^Á`moVH$
Survived	meristem

CÎmaOr{dVm 
à{VeV 

Survival	%

nwZO©ZZ (_mh)
Regeneration	
(Months)

{Z¶§ÌU/Control	 20 19 95 1.0

[admdo[aZ @ 2 {_J«m./{_{b.
Rivaverin		@	2	mg/ml	

20 14 70 1.0

30 {XZm| na Vmn Woaonr 
Heat	therapy	at	30	days	

20 16 80 1.0

45 {XZm| na Vmn Woaonr
Heat	therapy	at	45	days	

20 15 75 1.5

75 {XZm| na Vmn Woaonr 
Heat	therapy	at	75	days	

20 12 60 2.0

90 {XZm| na Vmn Woaonr 
Heat	therapy	at	90	days	

20 05 25 2.0

nm¡Y/Plants	 amono JE nm¡Ym| H$s g§»`m 
No	of	plants	transplanted

CÎmaOrdr nm¡Ym| H$s g§»`m 
No	of	plants	survived

CÎmaOr{dVm à{VeV
Survival	%

g§d{Y©V nm¡Yo/Tissue	culture	plants 60 8 13

gyú_ H§${XH$m/Micro	bulbils	 60 35 58

Vm{bH$m 3.2 : nmE JE nm¡Ym| H$s IoV ñWmnZm 
Table	3.2:	Field	establishment	of	recovered	plant
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ß`mO CËnmXZ Am¡a _¥Xm JwUdÎmm na AO¡{dH$ Cd©aH$m| Ed§ ImX 
Ho$ bJmVma à`moJ H$m à^md 

a~r 2013-14 Ho$ Xm¡amZ Hw$b AmR> CnMmam| Ho$ gmW ñWmB© ImX 
à`moJ àma§^ {H$`m J`m& àË`oH$ I§S> _| {d{eï> Cd©aH$ CnMma 
{H$`m J`m Am¡a EH$ I§S> go Xÿgao I§S> _| {_Å>r H$mo {_bZo go amoH$Zo 
Ho$ {bE XoI^mb H$s JB©& df© 2015-16 Ho$ Xm¡amZ Zm¡d| CnMma 

Ho$ ê$n _| d_uH$ånmoñQ> @10 Q>Z/ho. H$mo ̂ r em{_b {H$`m J`m& 
gmo`m~rZ Am¡a _¸$m (Iar\$) ß`mO (a~r) \$gbMH«$ àUmbr 
Am¡a ß`mO CËnmXZ, _¥Xm Cd©aVm VWm _¥Xm ñdmñW na Mma 

Effect	of	continuous	use	of	 inorganic	fertilizers	

and	 manures	 on	 onion	 production	 and	 soil	

quality	

Permanent	 manurial	 experiment	 was	 initiated	

during	 rabi	 2013-14	with	 eight	 treatments.	 Each	

block	was	assigned	for	specific	fertilizer	treatment	

and	care	was	taken	to	avoid	mixing	of	soil	from	one	

block	to	another.	Vermicompost	(VC)	@	10	t/ha	was	

included	as	ninth	treatment	during	2015-16.	Field	

experiment	was	carried	out	to	monitor	the	effect	of	

{MÌ 3.1 : IoV _| grYo ñWmZmÝV[aV H$s JBª D$VH$ g§d{Y©V gyú_ H§${XH$mAm| _| AZoH$ 
H${b`m| Ho$ gmW {dH${gV hþE AÀN>r JwUdÎmm dmbo H§$X  

Fig.3.1:	Tissue	cultured	micro-bulbils	directly	transferred	in	field,	

develop	good	quality	of	bulb	with	multiple	cloves								

CnMma
Treatments

 ewîH$ nXmW© CnO (Q>Z/ho.)
DM	yield		(t/ha)

\$m°ñ\$moag/P	(%) nmoQ>m{g`_/K	(%) gë\$a/S	(%)

H§$X 
Bulbs	

n{Îm`m§
Leaves	

H§$X 
Bulbs	

n{Îm`m§
Leaves	

H§$X 
Bulbs	

n{Îm`m§
Leaves	

H§$X 
Bulbs	

n{Îm`m§
Leaves	

Q>r 1/T1	 5.75	 1.51	 0.33	 0.11	 1.47	 1.22	 0.25	 0.26	

Q>r 2/T2	 5.55	 1.44	 0.30	 0.14	 1.53	 1.24	 0.23	 0.32	

Q>r 3/T3	 5.20	 1.65	 0.29	 0.11	 1.44	 1.20	 0.23	 0.30	

Q>r 4/T4	 4.81	 1.83	 0.30	 0.14	 1.55	 1.20	 0.27	 0.37	

Q>r 5/T5	 4.95	 1.67	 0.30	 0.13	 1.36	 1.16	 0.18	 0.40	

Q>r 6/T6		 5.37	 1.76	 0.37	 0.11	 1.28	 1.16	 0.28	 0.34	

Q>r 7/T7	 4.96	 1.70	 0.25	 0.13	 1.28	 1.14	 0.26	 0.37	

Q>r 8/T8	 5.07	 2.14	 0.30	 0.14	 1.28	 1.12	 0.30	 0.27	

Q>r 9/T9	 3.51	 1.20	 0.44	 0.13	 1.56	 1.32	 0.27	 0.35	

EgB©E_ /SEM	 0.31	 0.18	 0.03	 0.01	 0.04	 0.02	 0.03	 0.03	

EbEgS>r/LSD	(5%)	 0.91	 NS	 0.10	 0.03	 0.10	 0.05	 NS	 0.08	

grdr/CV	(%)	 12.3	 21.6	 21.1	 16.45	 4.87	 2.99	 21.51	 16.52	

Vm{bH$m 3.3 : ß`mO _| ewîH$ nXmW© CnO Am¡a nmofH$ VËd gmÝÐVm na Cd©aH$m| Ho$ {^Þ ñVam| Ed§ nyd©dVu \$gbm| H$m à^md 

Table	 3.3	 Effect	 of	 different	 levels	 of	 fertilizers	 and	 preceding	 crops	 on	 dry	matter	 yield	 and	

nutrient	concentrations	in	onion
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CnMma : Q>r 1 -gmo`m~rZ : 75 à{VeV AmaS>rE\$ + 10 Q>Z d_u H$ånmoñQ>/ho.; Q>r 2  gmo`m~rZ : 100 à{VeV AmaS>rE\$ + 10 Q>Z d_u H$ånmoñQ>$/ho.; Q>r 
3 -gmo`m~rZ : 75 à{VeV AmaS>rE\$; Q>r 4 -gmo`m~rZ : 100 à{VeV AmaS>rE\$; Q>r 5-_¸$m : 75 à{VeV AmaS>rE\$ + 10 Q>Z d_uH$ånmoñQ>/ho.; Q>r 6 -
_¸$m  : 100 à{VeV AmaS>rE\$ + 10 Q>Z d_uH$ånmoñQ>/ho.; Q>r 7-_¸$m : 75 à{VeV AmaS>rE\$; Q>r 8-_¸$m  : 100 à{VeV AmaS>rE\$; Q>r 9 -10 Q>Z 
d_uH$ånmoñQ>/ho. 

Treatments:	T1-Soybean:	75%	RDF+10t	VC/ha,	T2-Soybean:	100%	RDF+10t	VC/ha,	T3-	Soybean:	75%	RDF,	T4-Soybean:	100%	

RDF,	T5-Maize:	75%	RDF+10t	VC/ha,	T6-Maize:	100%	RDF+10t	VC/ha,	T7-Maize:	75%	RDF,	T8-Maize:	100%	RDF,	T9-10t	VC/ha.

Cd©aH$ CnMmam| Ho$ à^md H$s {ZJamZr H$aZo Ho$ {bE IoV narjU 
{H$`m J`m& AO¡{dH$ CnMmam| VWm d_uH$ånmoñQ> CnMma H$s 
VwbZm _| nyd©dVu \$gb Ho$ ê$n _| _¸$m Ho$ gmW AHo$bo AO¡{dH$ 
Cd©aH$m| H$m à`moJ H$aZo na C„oIZr` ê$n go H$ht CƒVa H§$Xr` 
CnO nmB© JB© ({MÌ 3.2)& gmo`m~rZ ß`mO \$gbMH«$ àUmbr Ho$ 
_m_bo _|, CnMmam| Ho$ ~rM H$moB© C„oIZr` {^ÞVm XoIZo H$mo Zht 
{_br& AHo$bo d_uH$ånmoñQ> H$m BñVo_mb H$aZo na eof CnMmam| Ho$ 
_wH$m~bo _| C„oIZr` ê$n go H$_Va {dnUZ ̀ mo½` CnO hm{gb 

soybean	and	maize	(kharif)-onion	(rabi)	cropping	

system	 and	 four	 fertilizer	 treatments	 on	 onion	

production,	 soil	 fertility	and	 soil	health.	We	have	

observed	 significantly	 higher	 bulb	 yield	 in	

treatment	received	inorganic	fertilizers	alone	with	

maize	as	a	preceding	crop	compared	to	treatments	

that	received	inorganic	fertilizers	and	VC	(Fig.	3.2).	

In	 case	 of	 soybean-onion	 cropping	 system,	 no	

significant	 difference	 was	 observed	 between	

CnMma : Q>r 1 -gmo`m~rZ : 75 à{VeV AmaS>rE\$ + 10 Q>Z d_u H$ånmoñQ>/ho.; Q>r 2 -gmo`m~rZ : 100 à{VeV AmaS>rE\$ + 10 Q>Z d_u H$ånmoñQ>$/ho.; Q>r 
3  gmo`m~rZ : 75 à{VeV AmaS>rE\$; Q>r 4- gmo`m~rZ : 100 à{VeV AmaS>rE\$; Q>r 5-_¸$m: 75 à{VeV AmaS>rE\$ + 10 Q>Z d_uH$ånmoñQ>/ho.; Q>r 6  
_¸$m : 100 à{VeV AmaS>rE\$ + 10 Q>Z d_uH$ånmoñQ>/ho.; Q>r 7-_¸$m : 75 à{VeV AmaS>rE\$; Q>r 8-_¸$m : 100 à{VeV AmaS>rE\$; Q>r 9 -10 Q>Z 
d_uH$ånmoñQ>/ho. 

Treatments:	T1-Soybean:	75%	RDF+10t	VC/ha,	T2-Soybean:	100%	RDF+10t	VC/ha,	T3-	Soybean:	75%	RDF,	T4-Soybean:	100%	

RDF,	T5-Maize:	75%	RDF+10t	VC/ha,	T6-Maize:	100%	RDF+10t	VC/ha,	T7-Maize:	75%	RDF,	T8-Maize:	100%	RDF,	T9-	10t	VC/ha

Vm{bH$m 3.4 : ‘¥Xm O¡{dH$ H$m~©Z Ed§ _¥Xm Cd©aVm pñW{V na AO¡{dH$ Cd©aH$m| Ed§ ImX Ho$ bJmVma Cn`moJ H$m à^md 

Table	3.4:	Effect	of	continuous	use	of	inorganic	fertilizers	and	manures	on	SOC	and	soil	fertility	

status

CnMma 
Treatments

_¥Xm nrEM
Soil	pH

{dÚwV MmbH$Vm
EC	(dS/m)

‘¥Xm O¡{dH$ H$m~©Z 
SOC	(%)

_¥Xm _| CnbãY nmofH$ VËd ({H$J«m./ho.)
Soil	available	nutrients	(kg/ha)

N P K S

Q>r1/T1 7.38 0.24 0.76 141.1 40.7 372.1 8.3

Q>r2/T2 7.35 0.23 0.78 156.8 43.9 343.8 12.6

Q>r3/T3 7.38 0.22 0.77 163.1 34.7 329.3 9.4

Q>r4/T4 7.35 0.23 0.80 144.3 39.6 359.5 9.8

Q>r5/T5 7.87 0.24 0.87 144.3 24.8 320.0 9.6

Q>r6/T6 7.88 0.23 0.83 147.4 21.4 298.8 10.1

Q>r7/T7 7.80 0.25 0.78 138.0 23.5 333.8 10.5

Q>r8/T8 7.90 0.25 0.80 131.7 23.4 370.4 12.4

Q>r9/T9 7.62 0.20 0.75 169.3 25.5 296.0 6.8

EgB©E_/SEM	 0.04 0.01 0.03 3.9 3.0 11.8 1.9

EbEgS>r/LSD	(5%)	 0.11 0.03 NS 11.4 4.7 34.6 NS

grdr/CV	(%)	 0.94 7.57 6.50 5.3 11.2 7.0 38.1
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Vm{bH$m 3.6 : ß`mO H$s nm¡Ym ~‹T>dma Am¡a {dnUZ ̀ mo½` H§$Xr` CnO (Q>Z/ho.) na drEE_ VWm nrEg~r g§amonU H$m à^md 

Table	3.6	Effect	of	VAM	and	PSB	inoculations	on	plant	growth	and	marketable	bulb	yield	(t/ha)	of	

onion

_¥Xm H$s {deofVmE/Soil	properties _mZ/Value

~ZmdQ>/Texture {MH$Zr Xmo_Q>/Clay	loam

nrEM/pH 8.12

{dÚwV MmbH$Vm/EC	(dS/m) 0.69

EgAmogr ({_J«m./{H$J«m.)/SOC	(mg/kg) 5.6	

CnbãY ZmBQ´>moOZ ({H$J«m./ho.)/Available	N	(kg/ha) 141.1

CnbãY \$m°ñ\$moag ({H$J«m./ho.)/Available	P	(kg/ha) 21.10

CnbãY nmoQ>m{g`_ ({H$J«m./ho.)/Available	K	(kg/ha) 436.2

CnbãY gë\$a ({H$J«m./ho.)/Available	S	(kg/ha) 7.90

CnMma
Treatment

nm¡Ym D$§MmB© 
(go_r.)

Plant	height	
(cm)	

ñ`yS>moñQ>o_ 
D$§MmB© (go_r.)
Pseudo-stem	
height	(cm)	

nÎmr b§~mB© 
(go_r.) 

Leaf	length	
(cm)	

{dnUZ `mo½`  
CnO (Q>Z/ho.)
Marketable	
yield	(t/ha)

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

Total	yield
(t/ha)	

{Z¶§ÌU/Control 44.3 6.89 37.4 19.3 19.5

50 à{VeV AmaS>rE\$/50%	RDF 52.9 8.95 44.9 29.7 30.1

75 à{VeV AmaS>rE\$/75%	RDF 53.6 9.07 44.5 31.9 32.4

100 à{VeV AmaS>rE\$/100%	RDF 55.4 8.77 46.6 31.5 32.3

50 à{VeV AmaS>rE\$+drEE_ 
50%	RDF+VAM

57.2 9.43 47.8 28.8 29.5

75 à{VeV AmaS>rE\$+drEE_
75%	RDF+VAM

55.9 9.18 46.7 31.2 32.1

100 à{VeV AmaS>rE\$+drEE_ 
100%	RDF+VAM

57.9 9.63 48.3 31.9 32.9

50 à{VeV AmaS>rE\$+nrEg~r 
50%	RDF+PSB

56.0 9.09 46.9 29.4 29.8

75 à{VeV AmaS>rE\ +nrEg~r 
75%	RDF+PSB

56.8 8.69 48.1 32.4 33.6

100 à{VeV AmaS>rE\ +nrEg~r 
100%	RDF+PSB

57.1 8.11 49.0 33.1 33.8

50 à{VeV AmaS>rE\$+drEE_+nrEg~r 
50%	RDF+VAM+PSB

54.7 7.97 46.7 28.5 28.9

Vm{bH$m 3.5 : àma§{^H$ _¥Xm {deofVmE§ 

Table	3.5	Initial	soil	properties

Continued	on	next	page...
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CnMma
Treatment

nm¡Ym D$§MmB© 
(go_r.)

Plant	height	
(cm)	

ñ`yS>moñQ>o_ 
D$§MmB© (go_r.)
Pseudo-stem	
height	(cm)	

nÎmr b§~mB© 
(go_r.) 
Leaf	
length	

{dnUZ `mo½`  
CnO (Q>Z/ho.)
Marketable	
yield	(t/ha)

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

Total	yield
(t/ha)	

75 à{VeV AmaS>rE\$+drEE_+nrEg~r 
75%	RDF+VAM+PSB

58.3 9.08 49.2 32.8 34.5

100 à{VeV AmaS>rE\$+drEE_+nrEg~r 
100%	RDF+VAM+PSB

57.8 10.33 47.4 33.5 34.9

EgB©E_/SEM	 1.5 0.50 1.3 2.13 2.21

EbEgS>r/LSD	(5%) 4.5 1.48 3.7 6.26 6.47

grdr/CV	%	 4.7 9.82 4.9 12.25 12.46

Vm{bH$m 3.7 : drEE_ VWm nrEg~r Q>rH$mH$aU H$m ß`mO H$s O¡d agm`Z {deofVmAm| na à^md nmBê${dH$ Aåb  : m‘mob/J«m_ ß`mO 
H$m VmOm ̂ ma, noam°ŠgrSo>O : AdemofU/{_ZQ>/J«m_ VmOm ̂ ma 

Table	3.7	Effect	 of	VAM	and	PSB	 inoculation	on	biochemical	properties	of	 onion;	Pyruvic	 acid:	
µmole/g	fresh	weight	ofonion,	Peroxidase:	change	in	absorbance/minute/g	fresh	weight	

CnMma
Treatment

amonU Ho$ 60 {XZ ~mX/60	DAT Vw‹S>mB© Ho$ ~mX/After	harvest

àmoQ>rZ 
Protein	(%)

noam°ŠgrS>oO
Peroxidase

àmoQ>rZ 
Protein	(%)

nmBê${dH$ Aåb
Pyruvic	acid

{Z¶§ÌU/Control 8.7 0.045 0.323 1.92

50 à{VeV AmaS>rE\$/50%	RDF 8.5 0.045 0.474 2.56

75 à{VeV AmaS>rE\$/75%	RDF 8.2 0.042 0.472 2.35

100 à{VeV AmaS>rE\$/100%	RDF 8.1 0.047 0.413 2.35

50 à{VeV AmaS>rE\$ + drEE_/50%	RDF+VAM 9.3 0.088 0.471 2.56

75 à{VeV AmaS>rE\$ + drEE_/75%	RDF+VAM 10.0 0.054 0.511 2.13

100 à{VeV AmaS>rE\$ + drEE_
100%	RDF+VAM

8.2 0.077 0.528 2.56

50 à{VeV AmaS>rE\$ + nrEg~r/50%	RDF+PSB 9.8 0.056 0.436 2.35

75 à{VeV AmaS>rE\$ + nrEg~r
75%	RDF+PSB

9.6 0.061 		0.465 2.03

100 à{VeV AmaS>rE\$ + nrEg~r 
100%	RDF+PSB

10.2 0.062 		0.523 2.56

50 à{VeV AmaS>rE\$ + drEE_ + nrEg~r 
50%	RDF+VAM+PSB

11.6 0.060 		0.489 3.09

75 à{VeV AmaS>rE\$ + drEE_ + nrEg~r 
75%	RDF+VAM+PSB

13.5 0.065 		0.529 2.56

100 à{VeV AmaS>rE\$ + drEE_ + nrEg~r 
100%	RDF+VAM+PSB

10.2 0.075 		0.503 2.77

Continued	from	previous	page...
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Vm{bH$m 3.8 : ewîH$ nXmW© CnO Am¡a nmofH$ VËd _mÌm na nrEg~r Ed§ drEE_ Q>rH$mH$aU H$m à^md 
Table	3.8	Effect	of	PSB	and	VAM	inoculation	on	dry	matter	yield	and	nutrient	concentration

CnMma
Treatment

 ewîH$ nXmW© 
CnO (Q>Z/ho.)
DM	yield	t/ha

ZmBQ´>moOZ
N%

\$m°ñ\$moag
P	%

nmoQ>m{g`_
K	%

gë\$a
S	%

H§$X
Bulb

		nÎmr
Leaf

H§$X
Bulb

		nÎmr
Leaf

H§$X
Bulb

		nÎmr
Leaf

H§$X
Bulb

		nÎmr
Leaf

H§$X
Bulb

		nÎmr
Leaf

{Z¶§ÌU/Control 2.49 0.95 0.14 0.09 0.24 0.15 1.25 2.95 0.25 0.26

50 à{VeV AmaS>rE\$
50%	RDF

3.35 0.83 0.18 0.11 0.27 0.18 1.29 3.01 0.34 0.29

75 à{VeV AmaS>rE\$ 
75%	RDF

4.20 1.20 0.18 0.11 0.28 0.15 1.27 3.31 0.34 0.31

100 à{VeV AmaS>rE\$ 
100%	RDF

3.77 1.10 0.16 0.09 0.33 0.17 1.31 3.49 0.34 0.29

50 à{VeV AmaS>rE\$+drEE_ 
50%	RDF+VAM

3.98 1.02 0.18 0.11 0.26 0.15 1.28 3.03 0.36 0.31

75 à{VeV AmaS>rE\$+drEE_ 
75%	RDF+VAM

4.08 0.96 0.19 0.12 0.23 0.16 1.29 3.11 0.39 0.25

100 à{VeV AmaS>rE\$+drEE_ 
100%	RDF+VAM

4.64 1.03 0.17 0.10 0.26 0.18 1.39 2.96 0.33 0.29

50 à{VeV AmaS>rE\$+nrEg~r 
50%	RDF+PSB

3.95 0.89 0.21 0.11 0.24 0.16 1.27 2.82 0.25 0.22

75 à{VeV AmaS>rE\$+nrEg~r 
75%	RDF+PSB

4.60 1.09 0.19 0.12 0.24 0.16 1.33 3.05 0.29 0.24

100 à{VeV AmaS>rE\$+ 
nrEg~r 
100%	RDF+PSB

4.08 1.11 0.19 0.09 0.33 0.18 1.46 3.50 0.38 0.27

50 à{VeV AmaS>rE\$+drEE_+
nrEg~r 
50%	RDF+VAM+PSB

4.07 1.05 0.21 0.10 0.28 0.23 1.28 2.79 0.26 0.28

75 à{VeV AmaS>rE\$+drEE_+ 
nrEg~r 
75%	RDF+VAM+PSB

3.85 0.99 0.20 0.11 0.24 0.18 1.32 3.02 0.35 0.22

100 à{VeV AmaS>rE\$+drEE_  
+nrEg~r 
100%	RDF+VAM+PSB

4.24 1.13 0.22 0.12 0.26 0.19 1.29 3.28 0.35 0.23

EbEgS>r/LSD	(%) NS NS NS 	NS 	NS 		NS 			NS 			NS 			NS 				NS



dm{f©H$ à{VdoXZ 2017-18

78

Identification	of	sensitive	growth	stage	in	onion	

crop	for	water	logging	stress

An	 experiment	 was	 conducted	 under	 artificial	

water-logging	 condition	 to	 identify	 the	 most	

sensitive	growth	stage	for	water	logging	stress	in	

onion	variety	Bhima	Super	during	kharif.	The	45	

days	old	seedlings	were	transplanted	in	plastic	pots	

and	 the	 entire	 growth	 period	 of	 onion	 crop	was	

divided	 into	 11	 different	 growth	 phases.	 Plants	

were	subjected	to	water-logging	condition	created	

in	pit	for	continuous	10	days	during	each	growth	

phase	 and	 thereafter	 normal	 irrigation	 schedule	

was	followed	through-out	the	growth	period.	The	

survival	percentage	of	 seedlings	was	 found	 to	be	

low	when	water-logging	stress	was	imposed	70-90	

days	 after	 transplanting	 (DAT).	 The	 flooding	

treatment	during	early	vegetative	 stage	 i.e.	1-	20	

DAT	and	towards	 the	bulb	maturity	stage	 i.e.	90-

110	DAT	was	found	to	be	less	detrimental	as	most	

of	the	plants	are	able	to	survive	and	recovered	after	

the	stress	(Fig.	3.3).	Water	logging	stress	adversely	

affects	 the	 overall	 plant	 architecture	 particularly,	

the	plant	height,	leaf	length	and	leaf	area.	The	initial	

crop	 growth	 period	 from	 1-20	DAT	 and	 towards	

bulb	maturity	stage	(90-110	DAT)	was	found	to	be	

less	 sensitive	 to	 flooding	 as	 it	 maintained	 its	

morphological	parameters	that	might	contributes	

to	 its	 better	 performance	 under	 water-logging	

condition	 (Fig.3.4).	 The	 water-logging	 treatment	

during	 10-20	 DAT	 was	 found	 to	 be	 significantly	

superior 	 over 	 control 	 p lants 	 for 	 growth	

performance	 like	 plant	 height	 and	 leaf	 length	

(Fig.3.5).	 Photosynthesis	 contributing	 parameter	

viz.	 chlorophyll	 content	 found	 to	 be	 significantly	

lower	 when	 stress	 was	 imposed	 20-30	 DAT	

whereas,	 there	 was	 non-significant	 affect	 of	

flooding	 on	 chlorophyll	 level	 in	 other	 growth	

stages.	The	water-logging	 stress	during	 the	early	

bulb	initiation	followed	by	bulb	maturity	stage	is	

able	to	maintain	its	phenol	and	flavanoids	content.	

In	contrast,	plants	subjected	to	water	logging	stress	

during	20-30	DAT	recorded	a	drastic	reduction	in	

the	 above	metabolites	 (Fig.3.6).	 The	 significantly	

higher	 antioxidant	 activity	 was	 recorded	 in	

stressed	subjected	plants	as	compared	to	control	

plants	in	response	to	water-logging	however,	early	

crop	 growth	 stage	 (1-20	 DAT)	 responded	

superiorly	 as	 compared	 to	 other	 growth	 stages.	

Ob^amd X~md Ho$ {bE ß`mO H$s \$gb _| g§doXZerb ~‹T>dma 
AdñWm H$s nhMmZ

Iar\$ _m¡g_ Ho$ Xm¡amZ Ob ^amd H$s X~md n[apñW{V`m| _| 
gdm©{YH$ g§doXZerb ~‹T>dma AdñWm H$m nVm bJmZo Ho$ {bE 
H¥${Ì_ Ob ̂ amd n[apñW{V _| EH$ à`moJ {H$`m J`m {Og_| ß`mO 
H$s {H$ñ_ ̂ r_m gwna H$m Cn`moJ {H$`m J`m& Hw$b 45 {XZ nwamZr 
nm¡Y H$mo ßbmpñQ>H$ Ho$ J_bm| _| amonm J`m Am¡a ß`mO \$gb H$s 
gånyU© ~‹T>dma Ad{Y H$mo 11 {d{^Þ ~‹T>dma MaUm| _| ~m§Q> {X`m 
J`m& àË`oH$ ~‹T>dma MaU Ho$ Xm¡amZ bJmVma Xg {XZm| Ho$ {bE 
nm¡Ym| H$mo JS²>‹T>o _| CËnÞ H$s JB© Ob ̂ amd n[apñW{V _| aIm J`m 
Am¡a CgHo$ ~mX gånyU© ~‹T>dma Ad{Y Ho$ Xm¡amZ gm_mÝ` qgMmB© 
g_`-gmaUr H$m AZwnmbZ {H$`m J`m& O~ nm¡Y amonU Ho$ 70-
90 {XZm| ~mX Ob ^amd X~md CËnÞ {H$`m J`m V~ nm¡X H$s 
CÎmaOr{dVm à{VeV ~hþV H$_ nmB© JB©& àma§{^H$ emH$s` AdñWm 
`Wm nm¡Y amonU Ho$ 1-20 {XZ ~mX Am¡a H§$Xr` n[an¹$Vm AdñWm 
`Wm nm¡Y amonU Ho$ 90-110 {XZ ~mX Ob ̂ amd CnMma X~md 
H$m à^md AnojmH¥$V H$_ nm`m J`m O¡gm {H$ Bg X~md Ho$ ~mX 
A{YH$m§e nm¡Yo CÎmaOrdr ~Zo ahZo Am¡a X~md go ~mha {ZH$bZo _| 
g\$b aho ({MÌ 3.3)& Ob ̂ amd X~md Ho$ H$maU nm¡Yo H$s g_J« 
~ZmdQ> {deofH$a nm¡Ym D$§MmB©, nÎmr H$s b§~mB© VWm nÎmr joÌ\$b 
na à{VHy$b à^md n‹S>m & nm¡Y amonU Ho$ 1-20 {XZ ~mX H$s 
àma§{^H$ \$gb ~‹T>dma Ad{Y Am¡a H§$X n[an¹$Vm AdñWm (nm¡Y 
amonU Ho$ 90-110 {XZ ~mX) Ob ^amd X~md Ho$ à{V H$_ 
g§doXZerb nmB© JB©& Bg n[apñW{V _| AmH¥${V{dkmZ n¡am_rQ>a 
~Zo aho {OZH$m {H$ Ob ̂ amd n[apñW{V`m| Ho$ VhV ~ohVa àXe©Z 
H$aZo _| `moJXmZ hmo gH$Vm h¡ ({MÌ 3.4)& nm¡Ym D$§MmB© Am¡a 
nÎmr` b§~mB© O¡go d¥{Õ àXe©Z Ho$ {bE H§$Q´>mob nm¡Ym| H$s VwbZm _| 
nm¡Y amonU Ho$ 10-20 {XZ ~mX Ho$ Xm¡amZ Ob ^amd CnMma 
C„oIZr` ê$n go H$ht ~ohVa nm`m J`m ({MÌ 3.5)& O~ Ob 
^amd X~md H$mo nm¡Y amonU Ho$ 20-30 {XZ AmO_m`m J`m V~ 
àH$me g§ûcofU _| ̀ moJXmZ H$aZo dmbo n¡am_rQ>a ̀ Wm Šbmoamo{\$b 
_mÌm C„ooIZr` ê$n go H$_ nmB© JB© O~{H$ AÝ` ~‹T>dma AdñWm 
Am| _| Šbmoamo{\$b ñVa na Ob ̂ amd H$m H$moB© {deof à^md XoIZo 
H$mo Zht {_bm& àma§{^H$ H§$X nhb Ho$ Xm¡amZ Ed§ VXþnamÝV 
n[an¹$Vm AdñWm _| Ob ^amd X~md H$s n[apñW{V ~Zo ahZo 
\$gb _| {\$Zmob VWm âbodmoZm°BS²g _mÌm ~Zr ahr& BgHo$ 
{dnarV, nm¡Y amonU Ho$ 20-30 {XZ ~mX Ob ^amd X~md dmbo 
nm¡Ym| _| Cnamoº$ CnmnM` _| A^yVnyd© H$_r XO© H$s JB© ({MÌ 
3.6)& Ob ^amd X~md H$s à{V{H«$`m dmbo {Z¶§ÌU nm¡Ym| H$s 
VwbZm _| X~mdJ«ñV dmbo nm¡Ym| _| C„oIZr` ê$n go CƒVa à{V-
Am°ŠgrH$maH$ g{H«$`Vm XO© H$s JB© hmbm§{H$, AÝ` ~‹T>dma 
AdñWmAm| Ho$ _wH$m~bo _| nm¡Y amonU Ho$ 1-20 {XZ ~mX àma§{^H$ 
\$gb ~‹T>dma AdñWm§ _| ~ohVa à{V{H«$`m XoIZo H$mo {_br& H§$X 
{dH$mg AdñWm (nm¡Y amonU Ho$ 20-80 {XZ ~mX) Ho$ Xm¡amZ Ob 
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Water-logging	stress	during	the	bulb	development	

stage	 (20-	80	DAT)	 failed	 to	produce	marketable	

size	 bulbs	 of	 good	 quality.	 Whereas,	 the	 early	

vegetative	 phase	 (1-20	 DAT)	 and	 growth	 stage	

reflecting	 bulb	 maturity	 phase	 found	 to	 be	 less	

prone	 to	 flooding	stress	as	 the	plants	are	able	 to	

produce	 bulbs	 of	 marketable	 size,	 weight	 and	

quality	that	are	further	found	to	be	significantly	at	

par	with	bulb	from	control	plants	(Fig.3.3).	Taken	

together	the	crop	growth	period	from	20	to	90	days	

after	transplanting	(DAT)	is	found	to	be	sensitive	to	

water	 logging	 stress	 as	 the	 plants	 showed	

reduction	in	various	morphological	traits,	survival	

rate,	 bulb	 quality	 traits	 and	 failed	 to	 produce	

marketable	size	bulbs.	However,	the	growth	period	

from	20-30	DAT	(Bulb	initiation	stage)	is	found	to	

be	the	most	critical	one	as	 it	 failed	to	 initiate	the	

bulb	 formation	 with	 overall	 reduction	 in	 crop	

growth	and	quality.	In	contrast,	the	flooding	during	

early	vegetative	phase	(1-20	DAT)	and	towards	the	

bulb	maturity	stage	(90-110	DAT)	was	found	to	be	

less	 damaging	 as	 most	 of	 the	 plants	 are	 able	 to	

^amd X~md _| AÀN>r JwUdÎmm dmbo {dnUZ ̀ mo½` H§$X CËnÞ Zht 
hþE& O~{H$ àma§{^H$ emH$s` MaU (nm¡Y amonU Ho$ 1-20 {XZ 
~mX) Am¡a ~‹T>dma AdñWm _| {XIZo dmbm H§$Xr` n[an¹$Vm MaU 
Ob ̂ amd X~md Ho$ à{V H$_ g§doXZerb nm`m J`m Š`m|{H$ nm¡Yo 
{dnUZ `mo½` AmH$ma, ^ma Am¡a JwUdÎmm dmbo H§$Xm| H$m CËnmXZ 
H$aZo _| g_W© h¢ Am¡a nwZ: ¶h nm¡Yo C„oIZr` ê$n go {Z¶§ÌU 
nm¡Ym| Ho$ H§$Xm| Ho$ g_Vwë` nmE JE ({MÌ 3.3)& nm¡Y amonU Ho$ 20 
go 90 {XZm| ~mX dmbr \$gb ~‹T>dma Ad{Y H$mo EH$gmW XoIZo na 
dh Ob ^amd X~md Ho$ à{V g§doXZerb nmB© JB© O¡gm {H$ Bg 
Xm¡amZ nm¡Ym| Ho$ {d{^Þ  AmH¥${V{dkmZ JwUm|, CÎmaOr{dVm Xa, 
H§$X JwUdÎmm {deofVmAm| _| H$_r XoIZo H$mo {_br Am¡a gmW hr ̀ o 
nm¡Yo {dnUZ `mo½` AmH$ma dmbo H§$X H$mo CËnÞ H$aZo _| Ag\$b 
aho& hmbm§{H$, nm¡Y amonU Ho$ 20-30 {XZ ~mX dmbr ~‹T>dma 
Ad{Y (H§$X JR>Z àma§^ hmoZo H$s AdñWm) gdm©{YH$ ZmOwH$ 
AdñWm nmB© JB© Š`m|{H$ Bg Xm¡amZ H§$X JR>Z àma§^ Zht hmo gH$m 
Am¡a gmW \$gb ~‹T>dma Am¡a JwUdÎmm$ _| gå`H$ H$_r AmB©& BgHo$ 
{dnarV, àma§{^H$ emH$s` MaU (nm¡Y amonU Ho$ 1-20 {XZ ~mX) 
VWm H§$X n[an¹µ$Vm AdñWm (nm¡Y amonU Ho$ 90-110 {XZ ~mX) 
Ho$ Xm¡amZ Ob ̂ amd pñW{V H$_ ZwH$gmXm`H$ nmB© JB© Š`m| {H$ Bg 
Xm¡amZ A{YH$m§e nm¡Yo ~ohVa àXe©Z H$aVo hþE Or{dV ~Mo aho Am¡a 

 Q>r-1 : nm¡Y amonU Ho$ 1-10 {XZ ~mX; Q>r-2 : nm¡Y amonU Ho$ 10-20 {XZ ~mX; Q>r-3 : nm¡Y amonU Ho$ 20-30 {XZ ~mX; Q>r-4 : nm¡Y amonU Ho$ 30-40 
{XZ ~mX; Q>r-5 : nm¡Y amonU Ho$ 40-50 {XZ ~mX; Q>r-6 : nm¡Y amonU Ho$ 50-60 {XZ ~mX; Q>r-7 : nm¡Y amonU Ho$ 60-70 {XZ ~mX; Q>r-8 : nm¡Y amonU Ho$ 
70-80 {XZ ~mX; Q>r-9 : nm¡Y amonU Ho$ 80-90 {XZ ~mX; Q>r-10 : nm¡Y amonU Ho$ 90-100 {XZ ~mX; Q>r-11 : nm¡Y amonU Ho$ 100-110 {XZ ~mX; 
{Z¶§ÌU : gm_mÝ` qgMmB© AZwgyMr 

T1:	1-10	DAT,	T2:	10-20	DAT,	T3:	20-30	DAT,	T4:	30-40	DAT,	T5:	40-50	DAT;	T6:	50-60	DAT,	T7:	60-70	DAT,	T8:	70-80	DAT,	T9:	80-

90	DAT,	T10:	90-100	DAT,	T11:	100-110	DAT,	Control:	Normal	irrigation	schedule

{MÌ 3.3 : ß`mO H$s \$gb _| CÎmaOr{dVm à{VeV Šbmoamo{\$b 
(nÎmr) VWm nmBê${dH$ Aåb (H§$X) na {d{eï> ~‹T>dma AdñWm _| 
Ob ̂ amd X~md (10 {XZ) H$m à^md&

Fig.3.3:	 Effect	 of	water-logging	 stress	 (10	days)	 at	
specific	 growth	 stage	 on	 survival	 percentage	
chlorophyll	(leaf)	and	pyruvic	acid	(bulb)	in	onion	
crop
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Q>r-1 : nm¡Y amonU Ho$ 1-10 {XZ ~mX; Q>r-2 : nm¡Y amonU Ho$ 10-20 {XZ ~mX; Q>r-3 : nm¡Y amonU Ho$ 20-30 {XZ ~mX; Q>r-4 : nm¡Y amonU Ho$ 30-40 {XZ 
~mX; Q>r-5 : nm¡Y amonU Ho$ 40-50 {XZ ~mX; Q>r-6 : nm¡Y amonU Ho$ 50-60 {XZ ~mX; Q>r-7 : nm¡Y amonU Ho$ 60-70 {XZ ~mX; Q>r-8 : nm¡Y amonU Ho$ 70-
80 {XZ ~mX; Q>r-9 : nm¡Y amonU Ho$ 80-90 {XZ ~mX; Q>r-10 : nm¡Y amonU Ho$ 90-100 {XZ ~mX; Q>r-11 : nm¡Y amonU Ho$ 100-110 {XZ ~mX; {Z¶§ÌU : 
gm_mÝ` qgMmB© AZwgyMr 

T1:	1-10	DAT,	T2:	10-20	DAT,	T3:	20-30	DAT,	T4:	30-40	DAT,	T5:	40-50	DAT;	T6:	50-60	DAT,	T7:60-70	DAT,	T8:	70-80	DAT,	T9:	80-90	

DAT,	T10:	90-100	DAT,	T11:	100-110	DAT,	Control:	Normal	irrigation	schedule

{MÌ 3.4 : ß`mO {H$ñ_ ̂ r_m gwna _| {d{eï>> ~‹T>dma AdñWm _| Ob ̂ amd X~md (10 {XZ) H$m à^md&
Fig.3.4:	Effect	of	water-logging	stress	(10	days)	at	specific	growth	stage	in	onion	variety	

Bhima	Super	

{MÌ 3.5 : ß`mO H$s \$gb _| AmH¥${V{dkmZ 
n¡am_rQ>am| na {d{eï> ~‹T>dma AdñWm _| Ob 
^amd X~md (10 {XZ) H$m à^md & 
Fig.3.5:	 Effect	 of	 water-logging	
stress	 (10	 days)	 at	 specific	 growth	
stage	on	morphological	parameters	
in	onion	crop

Q>r-1 : nm¡Y amonU Ho$ 1-10 {XZ ~mX; Q>r-2 : nm¡Y amonU Ho$ 10-20 {XZ ~mX; Q>r-3 : nm¡Y amonU Ho$ 20-30 {XZ ~mX; Q>r-4 : nm¡Y amonU Ho$ 30-40 {XZ 
~mX; Q>r-5 : nm¡Y amonU Ho$ 40-50 {XZ ~mX; Q>r-6 : nm¡Y amonU Ho$ 50-60 {XZ ~mX; Q>r-7 : nm¡Y amonU Ho$ 60-70 {XZ ~mX; Q>r-8 : nm¡Y amonU Ho$ 70-
80 {XZ ~mX; Q>r-9 : nm¡Y amonU Ho$ 80-90 {XZ ~mX; Q>r-10 : nm¡Y amonU Ho$ 90-100 {XZ ~mX; Q>r-11 : nm¡Y amonU Ho$ 100-110 {XZ ~mX; {Z¶§ÌU : 
gm_mÝ`: qgMmB© AZwgyMr 

T1:	1-10	DAT,	T2:	10-20	DAT,	T3:	20-30	DAT,	T4:	30-40	DAT,	T5:	40-50	DAT,	T6:	50-60	DAT,	T7:	60-70	DAT,	T8:	70-80	DAT,	T9:	80-90	
DAT,	T10:	90-100	DAT,	T11:	100-110	DAT,	Control:	Normal	irrigation	schedule

survive	 with	 better	 performance	 and	 able	 to	

produces	 marketable	 size	 bulbs.	 The	 study	 thus	

identified	20-90	DAT	as	the	most	sensitive	growth	

stage	in	onion	crop	for	water-logging	stress.																																					

do {dnUZ ̀ mo½` AmH$ma Ho$ H§$Xm| H$mo CËnÞ H$aZo _| g\$b aho& Bg 
àH$ma AÜ` `Z Ho$ _mÜ`_ go Ob ^amd X~md dmbr pñW{V Ho$ 
{bE ß`mO \$gb _| gdm©{YH$ g§doXZerb ~‹T>dma AdñWm nm¡Y 
amonU Ho$ 20-90 {XZ ~mX nmB© JB©& 
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Q>r-1 : nm¡Y amonU Ho$ 1-10 {XZ ~mX; Q>r-2 : nm¡Y amonU Ho$ 10-20 {XZ ~mX; Q>r-3 : nm¡Y amonU Ho$ 20-30 {XZ ~mX; Q>r-4 : nm¡Y amonU Ho$ 30-40 {XZ 
~mX; Q>r-5 : nm¡Y amonU Ho$ 40-50 {XZ ~mX; Q>r-6 : nm¡Y amonU Ho$ 50-60 {XZ ~mX; Q>r-7 : nm¡Y amonU Ho$ 60-70 {XZ ~mX; Q>r-8 : nm¡Y amonU Ho$ 70-
80 {XZ ~mX; Q>r-9 : nm¡Y amonU Ho$ 80-90 {XZ ~mX; Q>r-10 : nm¡Y amonU Ho$ 90-100 {XZ ~mX; Q>r-11 : nm¡Y amonU Ho$ 100-110 {XZ ~mX; {Z¶§ÌU : 
gm_mÝ` qgMmB© AZwgyMr 

T1:	1-10	DAT,	T2:	10-20	DAT,	T3:	20-30	DAT,	T4:	30-40	DAT,	T5:	40-50	DAT,	T6:	50-60	DAT,	T7:	60-70	DAT,	T8:	70-80	

DAT,	T9:	80-90	DAT,	T10:	90-100	DAT,	T11:	100-110	DAT,	Control:	Normal	irrigation	schedule

{MÌ 3.6 : ß`mO H$s \$gb _| O¡d-amgm`{ZH$ 
n¡am_rQ>am| na {d{eï> ~‹T>dma AdñWm _| Ob 
^amd X~md (10 {XZ) H$m à^md & 
Fig.	3.6:	Effect	of	water-logging	stress	

(10	days)	at	specific	growth	stage	on	

biochemical	parameters	in	onion	crop
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Root	 studies	 in	 onion	 entries	 in	 response	 to	

drought	stress

An	experiment	was	conducted	to	evaluate	the	effect	

of	drought	stress	on	root	growth	in	20	onion	entries	

including	the	ICAR-DOGR	varieties.	The	45	days	old	

seedlings	were	transplanted	in	root	trainers	of	size	

1200cc	where	it	was	allowed	to	grow	for	30	days.	

Thereafter,	plants	were	subjected	to	drought	stress	

by	with-holding	irrigation	for	continuous	25	days.		

The	 controlled	 plants	 were	 irrigated	 as	 per	 the	

recommended	irrigation	schedule.	The	plants	were	

monitored	 daily	 for	 its	 survival	 percentage	 and	

senescence	rate	in	response	to	deficit	water.	After	

25	 days	 of	 drought	 treatment	 the	 plants	 were	

uprooted	without	damaging	the	roots	 in	order	to	

analyze	the	root	growth	and	architecture	in	all	the	

entries	through	visual	and	image	analysis.	The	red	

entries	viz.	Acc.	1656	and	Acc.	1663	whereas,	the	

white	 entries	 viz.	 W	 397	 and	W	 441	 performed	

superiorly	 over	 the	other	 entries	with	 respect	 to	

root	 length	 and	 other	 promising	 morphological	

traits	under	limited	water	supply.	Among	the	ICAR-

DOGR	 varieties	 Bhima	 Safed	 performed	 better	

followed	by	Bhima	Red	and	Bhima	Shweta	in	terms	

of	root	performance	under	drought	stress	(Fig.3.7).	

The	 above	 screened	 out	 entries	with	 better	 root	

morphology	was	also	identified	as	drought	tolerant	

entries	from	our	last	two	years	field	study.

gyIm X~md H$s à{V{H«$`m _| ß`mO à{d{ï>`m| _| O‹S> AÜ``Z 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s {H$ñ_m| 
g{hV 20 ß`mO à{d{ï>`m| _| O‹S> d¥{Õ na gyIm X~md Ho$ à^md H$m 
_yë`m§H$Z H$aZo Ho$ {bE EH$ à`moJ {H$`m J`m& 45 {XZ nwamZr nm¡X 
H$m amonU 1200cc  AmH$ma Ho$ O‹S> Q´>oZg© _| {H$`m J`m Ohm§ Bgo 
30 {XZm| VH$ ~‹T>Zo {X`m J`m& BgHo$ ~mX, bJmVma 25 {XZm| VH$ 
qgMmB© H$mo amoH$H$a nm¡Ym| _| gyIm X~md CËnÞ {H$`m J`m& H§$Q´>mob 
nm¡Ym| H$mo g§ñVwV qgMmB© g_`-gmaUr Ho$ AZwgma qgMmB© H$s 
OmVr ahr& Ob H$s H$_r H$s à{V{H«$`m _| nm¡Ym| H$s CÎmaOr{dVm 
à{VeV Am¡a g{R>`md Xa Ho$ {bE CZH$s X¡{ZH$ {ZJamZr H$s JB©& 
25 {XZ Ho$ gyIm CnMma Ho$ ~mX, O‹S>m| H$mo ZwH$gmZ nhþ§Mm`o {~Zm 
hr nm¡Ym| H$mo CIm‹S>m J`m Vm{H$ Ñí¶ VWm {MÌ {dûcofU Ho$ _mÜ`_ 
go g^r à{d{ï>`m| _| O‹S> d¥{Õ Am¡a AmH$r©Q>oŠMa H$m {dûcofU {H$`m 
Om gHo$& gr{_V Obmny{V© Ho$ A§VJ©V O‹S> b§~mB© Am¡a AÝ` 
AmemOZH$ AmH¥${V{dkmZ JwUm| Ho$ g§X^© _| bmb ß`mO H$s 
à{d{ï>`m| ̀ Wm àm{á 1656 d àm{á 1663 O~{H$ g\o$X à{d{ï>`m| 
`Wm S>ãë¶y 397 Ed§ S>ãë¶y 441 H$m àXe©Z AÝ` à{d{ï>`m| H$s 
VwbZm _| ~ohVa nm`m J`m& ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s {H$ñ_m| Ho$ ~rM ^r_m g\o$X Ed§ 
VXþnamÝV H«$_e: ^r_m ao‹S> Ed§ ^r_m œoVm H$m gyIm X~md 
n[apñW{V`m| _| O‹S> Ho$ g§X^© _| ~ohVa àXe©Z XoIZo H$mo {_bm 
({MÌ 3.7)& {nN>bo Xmo dfm] Ho$ IoV AÜ``Zm| _| ~ohVa O‹S> 
AmH¥${V{dkmZ Ho$ gmW N>m§Q>r JB© Cnamoº$ à{d{ï>`m| H$s nhMmZ 
gyIm g{hîUw à{d{ï>`m| Ho$ ê$n _| H$s JB©&
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S>ãë¶y 441/W	441

S>ãë¶y 1656/W1656

^r‘m g’o$X/Bhima	Safed

S>ãë¶y 397/W	397

CONTROL DROUGHT	STRESS

CONTROL DROUGHT	STRESS

E³go.	1663/ Acc.	1663

CONTROL DROUGHT	STRESS

{MÌ 3.7 :  ß`mO H$s 20 à{d{ï>`m| Am¡a ̂ mH¥$AZwn-S>rAmoOrAma {H$ñ_m| _| O‹S> ~‹T>dma na gyIm X~md H$m à^md 
Fig.3.7:	Effect	of	drought	stress	on	root	growth	in	20	onion	entries	and	ICAR-DOGR	varieties

ß`mO namJH$ : JwUdÎmm ~rO CËnmXZ _| pñW{V, 
AmJÝVwH$ ì`dhma Ed§ ̂ y{_H$m 

ß`mO namJH$m| H$s AmJÝVwH$ Xm¡am J{VerbVm 

df© 2017 Ho$ a~r _m¡g_ _| ß`mO {H$ñ_ ^r_m {H$aZ Ho$ gmW 
ß`mO Ho$ {d{^Þ H$sQ> namJH$m| H$s ̂ moOZ H$s Vbme _| AmJÝVw²H$ 
Xm¡am Xa H$m AÜ``Z {H$`m J`m& n[aUm_m| go nVm Mbm {H$ ß`mO 
_| VrZ H$sQ> H«$_ AWdm d§e Zm_V: hmB{_ZmoßQ>oam (n[adma : E{nSo> 
VWm dopñnSo>), bo{nS>moßQ>oam (n[adma : {n`arSo> VWm S¡>ZoSo>) VWm 
{S>ßQ>oam (n[adma : {ga{\$So> VWm _ñH$sSo>) namJH$ Wo& BZ_| go, 
hmB{_ZmoßQ>oam _Yw_ŠIr> g~go à_wI H$sQ> d§e Wm Omo {H$ ß`mO 
na ̂ «_U H$a ahm Wm Am¡a BgHo$ Ûmam Mmao Ho$ {bE bJ^J 97.14 
à{VeV AmJÝVwH$ ^«_U {H$`m OmVm h¡& am°H$ _Yw_ŠIr, E{ng 
S>m°g}Q>m Ûmam bJ^J 51.34 à{VeV Mmam Xm¡am {H$`m OmVm h¡ 
O~{H$ BgHo$ CnamÝV npíM‘r _Yw_ŠIr, E{ng _o„r\o$am 

Onion	 pollinators:	 Status,	 forage	 behaviour	

and	role	in	quality	seed	production

	Forage	visit	dyanamics	of	onion	pollinators

The	 forage	 visitation	 rate	 of	 different	 insect	

pollinator	of	onion	were	studied	with	onion	variety	

Bhima	 Kiran	 during	 rabi,	 2017.	 The	 results	

revealed	 that	 three	 insect	 orders	 namely	

Hymenoptera	 (Family;	 Apidae	 and	 Vespidae),	

Lepidoptera	(Family;	Pieridae	and	Danaidae)	and	

Diptera	(Family;	Syrphidae	and	Muscidae)	were	the	

pollinators	in	onion.	Of	these,	Hymenopteran	bees	

were	the	predominant	insect	order	visiting	onion	

and	it	covers	about	97.14%	of	forage	visit.	Rock	bee,	

Apis	dorsata	covers	about	51.34%	of	forage	visits	
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(18.18 à{VeV) Ûmam ̂ moOZ H$s Vbme _| Xm¡am {H$`m OmVm h¡& 
bo{nS>moßQ>oam Am¡a {S>ßQ>oam H$s H$sQ> àOm{V`m| Ûmam Iwbr nam{JV 
n[apñW{V Ho$ A§VJ©V eof 2.73 à{VeV Mmao H$s Vbme _| Xm¡ao 
{H$E OmVo h¢ (Vm{bH$m 3.9)& 

followed	by	westen	bee,	Apis	mellifera	 (18.18%).	

Insects	 species	 of	 Lepidotera	 and	 Diptera	 coves	

remaining	 2.73%	 forage	 visits	 under	 open	

pollinated	condition	(Table	3.9).

Vm{bH$m 3.9 : ß`mO _| H$sQ> namJH$m| H$s ̂ moOZ H$s Vbme _| ̂ «_U J{VerbVm 
Table	3.9.	Forage	dynamics	of	insect	pollinator	in	onion

d§e 
Order

n[adma  
Family	

d¡km{ZH$ Zm_
Scienti�ic	Name

^moOZ H$s Vbme _| Xm¡am 
à{VeV 

Forage	visit	(%)
2017

hmB{_ZmoßQ>oam
Hymenoptera

EnrSo> 
Apidae

E{ng S>m°g}Q>m \¡$~/Apis	dorsata	Fab 51.34

E{ng goaoZm \¡$~/Apis		cerena	Fab 15.97

E{ng _o„r\o$am \¡$~/Apis	mellifera	Fab 18.18

E{ng âbmo[a`m Eb./Apis	�lorea	L. 5.67

Q´>mBJmoZm àOm{V/Trigona	sp 3.93

Om`bmoH$monm àOm{V/Xylocopa	sp 2.05

doñnrSo>/Vespidae doñnmo Amo[a`ÊQ>{bg Eb./Vespa	orientalis	L. 0.16

bo{nS>moßQ>oam/Lepidoptera
nmB©ar{S>`o/Pieridae nmB©[ag aonr Eb./Pieris	rapae	L. 0.42

S¡>Zo{S>`o/Danaidae So>ZoBg H«$mB{gng Eb./Danais	chrysippus	L. 0.87

{S>ßQ>oam/Diptera
{ga{\$So>/Syrphidae E[agQ>¡{bg àOm{V/Eristalis	sp 0.97

_ñH$sSo>/Muscidae _ñH$m S>mo_opñQ>H$m Eb./Musca	domestica	L. 0.47

Synchrony	between	onion	flower	opening	and	

pollinators	visit

To	perceive	 the	 synchrony	between	onion	 flower	

opening	 and	 pollinator	 visit	 rate	 during	 peak	

blooming,	 forage	 visit	 of	 bees	 were	 observed	 at	

different	 time	 intervals	 and	 corrresponding	

flowering	intensity	also	recorded.	The	data	reveals	

asynchrony	at	certain	time.	This	suggests	that,	 in	

onion	 to	 achieve	 optimum	 pollination	 and	 seed	

yield,	placing	supplementray	bee	hives	is	seems	to	

be	essential	to	avoid	such	asynchrony	particularly,	

during	 peak	 seed	 setting	 (Fig.3.8).	 This	 could	 be	

because	of	prevailing	weather	 factors	and	 flower	

traits.

ß`mO nwîn pIbZo Am¡a namJH$ Xm¡am Ho$ ~rM g_H$m{bH$Vm 

A{V ì`ñV nwînZ AdñWm Ho$ Xm¡amZ \y$b pIbZo Am¡a namJH$m| H$s 

^moOZ H$s Vbme _| Xm¡am AWdm ̂ «_U Xa Ho$ ~rM g_H$m{bH$Vm 

H$m nVm bJmZo Ho$ {bE {d{^Þ g_` AÝVamb na _Yw_pŠI`m| 

Ûmam ̂ moOZ H$s Vbme _| {H$E JE Xm¡ao Am¡a CgHo$ gmÑí`$ nwînZ 

gKZVm H$mo XO© {H$`m J`m& S>mQ>m go EH  {Z{üV g_` na J¡a 

g_H$m{bH$Vm H$m nVm Mbm& Bggo gwPmd {_bVm h¡ {H$ ß`mO 

\$gb _| Bï>V_ namJU Am¡a ~rO CnO H$mo hm{gb H$aZo Ho$ {bE 

{deofH$a A{V ì`ñV ~rO ñWmnZ Ho$ Xm¡amZ Bg àH$ma H$s J¡a 

g_H$m{bH$Vm H$mo amoH$Zo Ho$ {bE AZwnyaH$ _Yw_ŠIr N>Îmm| H$m 

aIZm Oê$ar hmoVm h¡ ({MÌ 3.8)& Eogm àM{bV _m¡g_ H$maH$m| 

Am¡a nwîn JwUm| Ho$ H$maU hmo gH$Vm h¡& 
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Bees	forage	in	relation	to	air	temperature	and	

relative	humidity	in	and	around	the	crop	canopy

The	 relation	 between	 bee	 foraging	 activity,	 air	

temperature	 and	 relative	 humidity	 prevailing	 in	

and	around	the	crop	canopy	were	investigated	with	

systemic	 observation	 on	 bees	 forage	 visits.	 The	

observations	 were	 made	 during	 peak	 bloom	 at	

different	time	intervals	in	a	day.	The	prevailing	air	

temperature	and	relative	humidity	around	the	crop	

canopy	at	the	time	of	observations	was	measured	

us ing 	 portab le 	 thermo-hygrometer. 	 The	

correlation	 analysis	 between	 the	 forage	 visits,	

temperature	and	RH	reveals	significantly	positive	

correlation	(r	=	+0.874)	as	influenced	by	tempera-

ture,	whereas	 relative	 humidity	 showed	negative	

correlation	 (r	 =	 -0.737)	 as	 influenced	 by	 bee	

activity	(Table	3.10).

dm`w Vmn_mZ VWm Amno{jH$ AmÐ©Vm Ho$ g§~§Y _| \$gb H¡$Zmonr _| 
Ed§ CgHo$ Amgnmg _Yw_pŠI`m| Ûmam ̂ moOZ H$s Vbme _| ̂ «_U  

_Yw_pŠI`m| Ûmam ^moOZ H$s Vbme _| {H$E OmZo dmbo ^«_U na 
àUmbr~Õ AmH$bZ H$aHo$ _Yw_pŠI`m| Ûmam ̂ moOZ H$s Vbme _| 
{H$E JE Xm¡am|, \$gb H¡$Zmonr _| Ed§ BgHo$ Amgnmg àM{bV dm`w 
Vmn_mZ VWm Amno{jH$ AmÐ©Vm Ho$ ~rM g§~§Y H$s Om§M H$s JB©& 
{XZ _| {d{^Þ g_` AÝVamb na A{V ì`ñV nwînZ Ho$ Xm¡amZ 
AmH$bZ {H$E JE& Om§M H$aVo g_` \$gb H¡$Zmonr _| Ed§ BgHo$ 
Amgnmg àM{bV dm`w Vmn_mZ d Amno{jH$ AmÐ©Vm H$mo nmoQ>}~b 
W_m} hmBJ«mo_rQ>a H$m à`moJ H$aHo$ _mnm J`m& ̂ moOZ H$s Vbme _| 
{H$E JE ̂ «_U, Vmn_mZ Am¡a Amno{jH$ AmÐ©Vm Ho$ ~rM gh-g§~§Y 
{dûcofU go Vmn_mZ Ûmam à^m{dV C„oIZr` gH$mamË_H$ gh-
g§~§Y (r=	+0.874)nm`m J`m O~{H$ _Yw_pŠI`m| H$s J{V{d{Y 
Ho$ H$maU Amno{jV AmÐ©Vm _| ZH$mamË_H$ gh-g§~§Y (r	 =	 -
0.737) àX{e©V hþAm (Vm{bH$m 3.10)& 

{MÌ 3.8 : ß`mO _| H$sQ> namJH$ H$s gKZVm 
~Zm_ \y$b pIbZm  
Fig.3.8:	Intensity	of	insect	pollinators	
vs	flower	opening	in	onion

{XZ H$m g_` (K§Q>o)
Time	of	the	day	(hr)

2_Yw_ŠIr (g§»`m /dJ© _rQ>a)/Bees	(Nos./m ) dm`w Vmn_mZ 
Air	Temp	(°C)

Amno{jH$  AmÐ©Vm 
RH	(%)

2016 2017

09:30 e1.47 d0.84 23.00 76.00

10:30 cd2.54 d1.03 26.33 75.00

11:30 b2.74 c1.36 27.67 74.33

12:30 a2.98 b2.07 29.33 30.33

13:30 a2.94 a2.47 31.33 30.00

14:30 a2.94 a2.65 31.67 30.33

15:30 a2.67 b2.19 31.33 25.33

16:30 bc2.37 c1.47 31.00 25.33

Vm{bH$m 3.10 : ß`mO _| dm`w Vmn_mZ, Amno{jH$ AmÐ©Vm Am¡a _Yw_ŠIr Ûmam ̂ moOZ H$s Vbme _| Xm¡ao Ho$ ~rM g§~§Y 
Table	3.10	Relation	between	air	temperature,	relative	humidity	and	bee	forage	visits	in	onion		
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ß`mO ~rO CnO _| namJH$m| H$s ̂ y{_H$m 

namJH$ {ZfoY AWdm AndO©Z {d{Y Ho$ _mÜ`_ go ß`mO namJU _| 
H$sQ> namJH$m| H$s ^y{_H$m H$m n[a_mUZ {H$`m J`m& à`moJ H$s 
`moOZm Xmo goQ> _| V¡`ma H$s JB©, EH$ Iwbo namJU _| Ohm§ nwînN>Ì 
g^r namJH$m| Ho$ {bE CnbãY Wo (qnOam a{hV)& Xÿgao goQ> _| 
nwîn N>Ìm| H$mo namJH$m| H$mo dhm§ AmZo go amoH$Zo Ho$ {bE \y$b pIbZo 

go nhbo EH$ H$sQ> amoYr Ombr (2	x	2	_rQ>a qnOam) go ‹T>§H$ H$a 
aIm J`m Wm& Iwbr nam{JV n[apñW{V`m| Ho$ VhV 2 dJ© _rQ>a joÌ 
_| Hw$b ~rO CnO 154.6 J«m_ Wr dht H$sQ> amoYr qnOam dmbr 
n[apñW{V _| `h 46.2 J«m_ Wr& qnOam a{hV AWdm Iwbo Am¡a 
qnOam dmbr n[apñW{V _| à{V nwînN>Ì Am¡gV ~rO CnO H«$_e: 
1.66 J«m_ Ed§ 0.50 J«m_ Wr& namJH$m| H$s nhþ§M a{hV 
n[apñW{VHo$ _wH$m~bo _| namJH$m| H$s nhþ§M dmbr pñW{V_| ~rO 
CnO 3.35 JwUm A{YH$ Wr& AV: JwUdÎmm ß`mO ~rO O_md VWm 
CnO H$mo hm{gb H$aZo _| H$sQ> namJH$m| H$s godm _hËdnyU© h¡&  

ß`mO \$gb _| IanVdma à~§YZ 

a~r 2016-17 Ho$ Xm¡amZ 15 {d{^ÝZ CnMmam| Ho$ gmW ß`mO H$s 
ì`mdgm{`H$ {H$ñ_ ^r_m {H$aZ H$s IanVdma {Z`§ÌU 
à^mderbVm na {d{^ÝZ emH$Zm{e`m| Ho$ à^md H$mo Om§MZo Ho$ {bE 
EH$ IoV narjU {H$`m J`m (Vm{bH$m 3.11)& n[aUm_m| go nVm 
Mbm {H$ IanVdma {ZH$bZo go nhbo noÝS>r{_Wm{bZ 30 à{VeV 
B©gr H$m à`moJ H$aZo Am¡a nm¡Y amonU Ho$ 40  60 {XZ ~mX EH$ ~ma 
hmW go {ZamB©-JwS>mB© (Q>r 4) H$aZo na CÀMVa {dnUZ `mo½` 
CnO Ed§ ~ohVa IanVdma {Z`§ÌU à^mderbVm hm{gb H$s JB© 
({MÌ 3.9, 3.10)& CnMma Q>r-12 Ho$ VhV IanVdma dmbo 

Role	of	pollinators	in	onion	seed	yield

Role	of	insect	pollinators	in	onion	pollination	has	

been	 quantified	 through	 pollinator	 exclusion	

method.	Experiment	planned	in	two	sets,	one	with	

open	pollination	where	umbels	were	accessible	to	

all	 the	 pollinators	 (non-caged).	 In	 another	 set,	

umbels	were	covered	with	an	insect	proof	mesh	(2	x	

2m	cage)	before	florets	opening	for	disallowing	the	

pollinators.	The	total	seed	yield	was	154.6	g	in	2	sq.	

m	area	under	open	pollinated	 condition	while,	 it	

was	46.2	g	in	2	sq.	m	area	under	insect	proof	cage.	

The	average	seed	yield	per	umbel	was	1.66g	and	

0.50g	 in	 non-caged	 and	 caged	 conditions,	

respectively.	 The	 seed	 yield	 under	 pollinators	

accessible	 condition	 was	 3.35	 time	 higher	 than	

pollinator	under	non	accessible	condition.	Hence,	

service	 of	 insect	 pollinators	 is	 critical	 to	 achieve	

quality	onion	seed	set	and	yield.

Weed	management	in	onion	crop

A	field	experiment	was	conducted	to	evaluate	the	

effect	 of	 different	 herbicides	 on	 weed	 control	

efficiency	 of	 onion	 cv.	 Bhima	 Kiran	 with	 15	

treatments	during	Rabi	2016-17	(Table	3.11).	The	

results	showed	that	pre-emergence	application	of	

Pendimethalin	30%	EC	and	one	hand	weeding	at	

40-60	 days	 after	 transplanting	 (T4)	 produced	

higher	marketable	yield	with	better	weed	control	

efficiency	(Fig.3.9,3.10).	Four	times	hand	weeded	

CnMma 
Treatments

{ddaU
Details	

Q>r 1/T1

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 40-60 {XZ ~mX EH$ ~ma hmW 
go {ZamB© JwS>mB© 
Oxy�lurofen	23.5%	EC	application	before	planting	+	one	hand	weeding	at	40-60	days	after	
transplanting

Q>r 2/T2

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 40-30 {XZ ~mX \$by{O\$m°n-
nr-~wQ>mBb 12.5 à{VeV B©gr H$m à`moJ
Oxy�lurofen	23.5%	EC	application	before	planting	+	Fluazifop-p-butyl		12.5%	EC	application	30	
days	after	transplanting

Q>r 3/T3

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 40-30 {XZ ~mX \$by{O\$m°n-
nr-~wQ>mBb 12.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 60 {XZ ~mX EH$ ~ma hmW go {ZamB© JwS>mB© 
Oxy�lurofen	23.5%	EC	application	before	planting	+	Fluazifop-p-butyl		12.5%	EC	application	30	
days	after	transplanting	+	one	hand	weeding	60	days	after	transplanting

Vm{bH$m 3.11 : a~r _m¡g_ Ho$ Xm¡amZ ß`mO H$s \$gb _| IanVdma à~§YZ hoVw CnMma 
Table	3.11	Treatments	for	Weed	management	in	onion	crop	during	rabi	season   

    

Continued	on	next	page...
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CnMma 
Treatments

{ddaU
Details	

Q>r 4/T4

amonU go nhbo noÝS>r{_Wm{bZ 30 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 40-60 {XZ ~mX EH$ ~ma hmW go 
{ZamB© JwS>mB© 
Pendimethalin	30%	EC	application	before	planting	+	one	hand	weeding	at	40-60	days	after	
transplanting

Q>r 5/T5

amonU go nhbo noÝS>r{_Wm{bZ 30 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 40-30 {XZ ~mX 
âby{O\$m°n-nr-~wQ>mBb 12.5 à{VeV B©gr H$m à`moJ 
Pendimethalin	30%	EC	application	before	planting	+	Fluazifop-p-butyl		12.5%	EC		application	30	
days	after	transplanting

Q>r 6/T6

amonU go nhbo noÝS>r{_Wm{bZ 30 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX âby{O\$m°n-nr-~wQ>mBb 
12.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 60 {XZ ~mX EH$ ~ma hmW go {ZamB© JwS>mB© 
Pendimethalin	30%	EC	application	before	planting	+	Fluazifop-p-butyl		12.5	EC		application	30	
days	after	transplanting	+	one	hand	weeding	60	days	after	transplanting

Q>r 7/T7

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX {¹$Ombmo\$m°n B{Wb 
5 à{VeV B©gr H$m à`moJ 
Oxy�lurofen	23.5%	EC	application	before	planting	+	Quizalofop	Ethyl	5%	EC	30	days	after	
transplanting

Q>r 8/T8

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX {¹$Ombmo\$m°n B{Wb 
5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 60 {XZ ~mX EH$ ~ma hmW go {ZamB© JwS>mB© 
Oxy�lurofen	23.5%	EC	application	before	planting	+	Quizalofop	Ethyl	5%	EC	30	days	after	
transplanting	+	one	hand	weeding	60	days	after	transplanting

Q>r 9/T9

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX âby{O\$m°n-nr-
~wQ>mBb 12.5 à{VeV B©gr Ed§ {¹$Ombmo\$m°n B{Wb 5 à{VeV B©gr H$m à`moJ 
Oxy�lurofen	23.5%	EC	application	before	planting	+	Fluazifop-p-butyl		12.5%	EC	and	Quizalofop	
Ethyl	5%	EC	30	days	after	transplanting

Q>r 10/T10

amonU go nhbo Am°Šgrâbyamo\$Z 23.5 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX EH$ ~ma hmW go 
{ZamB© JwS>mB©  + nm¡Y amonU Ho$ 60 {XZ ~mX {¹$Ombmo\$m°n B{Wb 5 à{VeV B©gr H$m à`moJ 
Oxy�lurofen	23.5%	EC	application	before	planting	+	one	hand	weeding	at	30	days	after	
transplanting	+	Quizalofop	Ethyl	5%	EC	application	at	60	days	after	transplanting

Q>r 11/T11

amonU go nhbo noÝS>r{_Wm{bZ 30 à{VeV B©gr H$m à`moJ + nm¡Y amonU Ho$ 30 {XZ ~mX EH$ ~ma hmW go {ZamB© 
JwS>mB©  + nm¡Y amonU Ho$ 60 {XZ ~mX {¹$Ombmo\$m°n B{Wb 5 à{VeV B©gr H$m à`moJ 
Pendimethalin	30	%	EC	application	before	planting+	one	hand	weeding	at	30	days	after	
transplanting	+	Quizalofop	Ethyl	5%	EC		application	at	60	days	after	transplanting

Q>r 12/T12
IanVdma _wº$ {Z`§ÌU (nm¡Y amonU Ho$ 15, 30, 45 VWm 60 {XZm| ~mX Mma ~ma hmW go {ZamB© JwS>mB©) 
Weed	free	check	(four	hand	weeding	at	15,	30,	45	and	60	days	after	transplanting)

Q>r 13/T13
O¡{dH$ nbdma (YmZ/_¸$m /Johÿ§ nwAmb/H$moB© AÝ` ~m`mo_mg nbdma) 
Organic	mulch	(Paddy/maize/wheat	straw/any	other	biomass	mulch)

Q>r 14/T14 ßbmpñQ>H$ nbdma/Plastic	mulch

Q>r 15/T15 IanVdma {Z`§ÌU/Weedy	check

Continued	from	previous	page...
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{MÌ 4.2 : ß`mO OrZàê$nm| na ñQ>o_\$mB{b`_ A§J_mar H$s amoJ à{V{H«$`m 
Fig.4.2:	Disease	reaction	of	Stemphylium	blight	on	onion	genotypes

Detection	of	IYSV	and	Thrips	species	

The	 protocol	 for	 detection	 of	 IYSV	 in	 individual	

thrips	and	sexual	lineage	of	 	was	developed.	T.	tabaci

This	protocol	was	based	on	DNA	amplification	of	

lineage	specific	fragments	mtCOA	and	mtCOT	and	T.	

tabaci	 internal	 control	 nuclear	 gene	 alpha-

elongation	factor	( -EF).	 	Nucleocapsid	N-gene	of	α

virus	 origin	 was	 targeted	 in	 this	 protocol.	 This	

protocol	was	validated	by	testing	field	collected	T.	

tabaci	samples.

Quantification	 of	 Garlic	 common	 latent	 virus	

(GarCLV)	in	garlic	germplasm	core	set

Garlic	 common	 latent	 virus	 (GarCLV)	 is	 an	

important	widespread	degenerative	virus	of	garlic	

in	 India.	 This	 study	was	 taken	 up	 to	 identify	 the	

resistant	/	tolerant	germplasm	core	group	against	

GarCLV	and	to	understand	the	dynamics	of	various	

GarCLV	with	different	core	groups.	Total	31	garlic	

accessions	 representing	 all	 available	 core	 groups	

were	subjected	to	quantitative	real-time	PCR	(qRT-

PCR)	for	GarCLV	using	SYBR	green.	The	lowest	titre	

of	GarCLV	was	observed	in	accession	no.	176,	266	

and	355.	

bhgwZ OZZÐì` H$moa goQ> _| Jm{b©H$ H$m°_Z boQ>oÝQ> dm`ag H$m 
n[a_mUZ 

Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag ^maV _| bhgZw  H$m EH$ à_Iw  
ì`mnH$ àgma dmbm Anj`r {dfmUw h&¡  Bg AÜ``Z H$m à`mOo Z 
{d{^Þ H$mao  g_hy m| H$o  gmW {d{^Þ Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag	
H$s J{VerbVm H$mo g_PZo Ama¡  Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag H$o  
{dê$Õ à{VamYo r/g{hîUw OZZÐì` H$mao  g_hy  H$s nhMmZ H$aZm 
Wm& Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag,H$o  {dê$Õ à{VamYo r/g{hîUw 
OZZÐì` H$mao  g_hy  H$s nhMmZ H$aZo H$o  {bE g^r CnbãY H$mao  
g_hy m| H$m à{V{Z{YËd H$aZo dmbr 31 bhgZw  àm{á`m| H$o  {bE 
EgdmB~© rAma Jr« Z H$m Cn`mJo  H$aH$o  _mÌmË_H$ `WmW© g_` 
nrgrAma  {H$`m J`m & àm{á g»§ `m 176, 266 VWm (qRT-PCR)

355 _| Jm{bH© $ H$m_° Z bQo >Ýo Q> dm`ag H$m Ý`Zy V_ {Q>Q>́o nm`m J`m&  

AmB©dmB©Egdr VWm {W«ßg àOm{V`m| H$m nVm bJmZm 

àË`oH$ {W«ßg _| AmB[ag nrbm Yã~m dm`ag H$s Am¡a  Q>r. Q>¡~oH$s
H$s b¢{JH$ d§emdbr H$s nhMmZ Ho$ {bE àmoQ>moH$m°b H$m {dH$mg 
{H$`m J`m& ̀ h àmoQ>moH$m°b d§emdbr {d{eï> {dI§S>Z  VWm 	mtCOA

mtCOT Q>r. Q>¡~oH$s  Ho$ S>rEZE àdY©Z na Am¡a  AmÝV[aH$ 

{Z`§ÌU Ý`ypŠb`a OrZ Eë\$m BbmoÝJoeZ \¡$ŠQ>a  na (a-EF)

AmYm[aV Wm& Bg àmoQ>moH$m°b _| dm`ag _yb Ho$ Ý`ypŠbAmoH¡$pßgS> 
EZ-OrZ H$mo b{jV {H$`m J`m Wm& Bg àmoQ>moH$m°b H$m à_mUZ 
IoV go g§H${bV  Z_yZm| H$s Om§M H$aHo$ {H$`m J`m& Q>r. Q>¡~oH$s
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Screening	of	onion	germplasm	for	Stemphylium	

blight	

Genotypes	 that	 had	previously	 exhibited	 contrast	

reactions	 to	 stemphylium	 blight	 were	 screened	

using	forced	inoculation	of	 .	Stemphylium	vasicarium

The	observations	were	recorded	at	15	days	interval.	

Out	of	total	48	genotypes,	accession	1613,	1624	and	

RGP-4	 exhibited	moderately	 resistant	 reaction	 to	

Stemphylium	blight.	Whereas,	accession	1605,	1629	

and	546-DR	were	found	to	be	relatively	susceptible	

to	 	blight.Stemphylium

Development	of	leaf	disk	assay	for	Stemphylium	

blight	screening

Stemphylium	 blight	 is	 an	 important	 disease	 of	

onions.	 This	 disease	 is	 widespread	 in	 nature.	 At	

present,	genotypes	for	resistance	to	this	disease	are	

screened	under	field	condition	or	under	controlled	

conditions	in	pots.	In	field	and	pot	screening	limited	

numbers	 of	 genotypes	 can	 be	 screened.	 This	

warrants	 a	 robust	 high	 throughput	 screening	

method	to	screen	large	number	of	genotypes.	A	leaf	

disk	 method	 is	 developed	 by	 altering	 light	 and	

temperature	 conditions	 to	 facilitate	 the	 optimum	

growth	of	the	pathogen.	This	method	was	validated	

by	 testing	 the	 genotypes	 of	 onion	 against	

Stemphylium	blight.

{MÌ 4.3 : ß`mO ñQ>o_\$mB{b`_ A§J_mar H$m nÎmr {S>ñH$ Am_mn 
Fig.4.3:	Leaf	disk	assay	of	onion	Stemphylium	blight

Screening	of	wild	alliums	for	insecticidal	lectins

Plant	 based	 lectins	 are	 heterogeneous	 group	 of	

proteins	of	non-immune	origin	possessing	at	least	

one	non-catalytic	domain	that	specifically	binds	to	

carbohydrates.	 These	 are	 known	 for	 their	 potent	

insecticidal	property	against	insect	pests.	Members	

ñQ>o_\$mB{b`_ A§J_mar amoJ Ho$ {bE ß`mO OZZÐì` H$s 
ñH«$sqZJ 

Eogo OrZàê$n {OZ_| nhbo  A§J_mar Ho$ à{V ñQ>o_\$mB{b`_
à{VHy$b à{V{H«$`m àX{e©V hþB© Wr, H$s ñH«$sqZJ ñQ>o_\$mB{b`_ 
d¡grH¡$[a`_  H$m ~bnyd©H$ Q>rH$mH$aU H$aHo$ H$s JB©& 15 {XZm| Ho$ 
AÝVamb na Am§H$S>m| H$mo XO© {H$`m J`m& Hw$b 48 OrZàê$nm| _| 
go, àm{á 1613, 1624 VWm AmaOrnr-4 _|  ñQ>o_\$mB{b`_
A§J_mar Ho$ à{V g§Vw{bV à{VamoYr à{V{H«$`m XoIZo H$mo {_br& 
O~{H$   A§J_mar Ho$ à{V àm{á 1605, 1629  ñQ>o_\$mB{b`_
VWm 546-S>rAma AnojmH¥$V ê$n go g§doXZerb nmB© JBª&  

ñQ>o_\$mB{b`_ A§J_mar ñH«$sqZJ Ho$ {bE nÎmr {S>ñH$ Am_mn H$m 
{dH$mg 

ñQ>o_\$mB{b`_ A§J_mar, ß`mO H$m EH$ à_wI amoJ h¡& ̀ h ì`mnH$ 
àgma àd¥{V dmbm amoJ h¡& dV©_mZ _|, Bg amoJ H$s à{Vamo{YVm Ho$ 
{bE OrZàê$nm| H$s ñH«$sqZJ IoV n[apñW{V`m| _| AWdm J_bm| _| 
{Z`§{ÌV n[apñW{V`m| _| H$s OmVr h¡& IoV _| VWm J_bm ñH«$sqZJ 
_| gr{_V g§»`m _| hr OrZàê$nm| H$s ñH«$sqZJ H$s Om gH$Vr h¡& 
Bggo ~‹S>r g§»`m _| OrZàê$nm| H$s N>§Q>mB© AWdm ñH«$sqZJ H$aZo Ho$ 
{bE EH$ _O~yV Cƒ W«ynwQ> ñH«$sqZJ {d{Y H$s VËH$mb Amdí`H$Vm 
h¡& amoJOZH$ H$s AZwHy$bV_ ~‹T>dma H$mo ~‹T>mdm XoZo Ho$ {bE àH$me 
Ed§ Vmn_mZ n[apñW{V`m| _| ~Xbmd H$aHo$ EH$ nÎmr {S>ñH$ {d{Y 
{dH${gV H$s JB©& Bg {d{Y H$mo  A§J_mar Ho$ {dê$Õ ñQ>o_\$mB{b`_
ß`mO OrZàê$nm| H$s Om§M H$aHo$ à_m{UV {H$`m J`m Wm& 

H$sQ>Zmer bopŠQ>Z Ho$ {bE dÝ` E{b`_ H$s ñH«$sqZJ 

nm¡Ym AmYm[aV bopŠQ>Z H$_ go H$_ EH$ J¡a-CËàoaH$ S>mo_oZ na 
J¡a-à{VajH$ _yb dmbo àmoQ>rZm| H$m {df_OmV g_yh hmoVo h¢ Omo {H$ 
{deof ê$n go H$m~m}hmBS´o>Q²g go ~§Yo hmoVo h¢& BÝh| H$sQ> ZmerOrdm| Ho$ 
{dê$Õ gj_ H$sQ>ZmeH$ JwUm| Ho$ {bE OmZm OmVm h¡& E{b`m{g 
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of	the	family	Alliaceae	are	very	well	known	for	their	

lectin	 content,	 especially	 mannose	 binding	

insecticidal	 lectins.	Therefore,	 the	 selected	 	Allium

species	such	as	A.	fistulosum,	A.	cepa	shakespearse,	A.	

tuberosum,	 A.	 hookari,	 A.	 schoenoprasum,	 A.	

senescens,	 A.	 angulosum	were	 screened	 for	 thrips	

incidence.	 Further,	 primers	 targeting	 lectin	 gene	

were	designed.	The	lectin	gene	from	various	 	Allium

species	was	amplified.								

First	 report	 of	 Sclerotium	 rolfsii	 on	 Allium	

tuberosum	

Allium	tuberosum	L.	 (Garlic	 chives)	 is	a	 cultivated	

Allium	species	known	for	 its	medicinal	properties	

and	culinary	utility.	 showing	distinct	A.	tuberosum	

symptoms	 of	 rot	 were	 observed	 at	Sclerotium	

experimental	 field	 ICAR-Directorate	of	Onion	 and	

Garlic	 Research,	 Rajgurunagar,	 Pune,	 India.	

Symptoms	were	observed	mainly	on	scales	near	the	

soil	 line.	 Affected	 plants	 showed	 poor	 growth,	

rotted	and	blighted	leaves	which	eventually	lead	to	

death	of	plants.	Further,	white	mycelial	mat	spread	

on	the	scales	and	soil	surface,	sclerotia	were	visible	

on	 stems	and	 the	maximum	numbers	of	 sclerotia	

were	observed	on	the	surface	of	stem	near	the	soil	

line.	Incidence	of	the	disease	was	ranged	from	15-

20%	 on	 	 plants.	 rDNA	 internal	A.	 tuberosum

transcribed	spacer	region	(ITS)	was	amplified	and	

sequenced	 using	 ITS1and	 ITS4	 primer	 set.	 This	

primer	 set	 was	 designed	 to	 amplify	 the	 highly	

variable	ITS1	and	ITS2	sequences	surrounding	the	

n[adma Ho$ gXñ`m| H$mo AnZr bopŠQ>Z _mÌm {deofH$a _¡ÞmoO 
~mBpÝS§>J H$sQ>ZmeH$ bopŠQ>Z Ho$ {bE OmZm OmVm h¡& Bg{bE 
M`{ZV  àOm{V `Wm , E{b`_ E. {\$ñQw>bmog_ E. grnm 
eoŠg{n`g© E. Q>`y~amog_ E. hþ a E. eyZmoà¡O_ E. goZogoÝg, , Ho$ r, ,  
VWm  H$s ñH«$sqZJ {W«ßg àH$mon H$m nVm bJmZo Ho$ E. EÝJwbmog_
{bE H$s JB©& nwZ: bopŠQ>Z H$mo b{jV H$aZo dmbo àmB_am| H$s 
{S>OmBZ V¡`ma H$s JB©& {d{^Þ  àOm{V`m| go bopŠQ>Z OrZ E{b`_
H$m àdY©Z {H$`m J`m&        

1 : E. {\$ñQw>bmog_ (172 bp); 2 : E. grnm eoŠg{n`g© (239 
bp); 3 : E. Q>`y~amog_ (165	bp); 4 : E. hþH$amB© (216 bp); 
5 : E. eyZmoà¡O_ (222 bp); 6 : E. goZogoÝg (205 bp); 7 : 
E. EÝJwbmog_ (216 bp );  E‘ :100 bp b¡S>a 
1:	 (172	bp) 2: (239	bp)A.	fistulosum	 ,	 	A.	cepa	shakespearse	 ,	
3: (165	 bp) 4:	 (216	 bp) 5:	 A.	 tuberosum	 ,	 A.	 hookari	 ,	 	 A.	
schoenoprasum	 ,	 	 A.	 senescens	 ,	 	 A.	(222	 bp) 6: (205bp) 7:
angulosum	(216	bp),	M:	100	bp	ladder

{MÌ 4.4 : dÝ` E{b`_ _| Am§{eH$ bopŠQ>Z OrZ H$m àdY©Z 
Fig.4.4:	 Amplification	 of	 partial	 lectin	 genes	 in	
wild	Alliums	

E{b`_ Q>`y~amog_ na ñH$boamo{Q>`_ amë\$gm°B©  H$s nhbr 

[anmoQ>© 

E{b`_ Q>`y~amog_ Eb. (Jm{b©H$ MmBìg) EH$ IoVr H$aZo `mo½` 
E{b`_ àOm{V h¡ Omo {H$ AnZr Am¡fYr` {deofVmAm| Am¡a 
nmH$H$bm Cn`mo{JVm Ho$ {bE OmZr OmVr h¡& ̂ mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo, ^maV Ho$ 
narjUmË_H$ IoV _| g‹S>Z Ho$ {d{eï> bjUm| H$mo ñH$boamo{Q>`_ 
Xem©Zo dmbr  H$mo nm`m J`m& bjUm| H$mo _w»`V: _¥Xm E. Q>`y~amog_
aoIm Ho$ {ZH$Q> ñHo$ëg na XoIm J`m& à^m{dV nm¡Ym| _| H$_Va 
d¥{Õ, g‹S>r hþB© VWm _waPmB© hþB© n{Îm`m§ {XImB© Xt {Oggo {H$ nm¡Ym 
_waPmZ H$mo ~‹T>mdm {_bm& nwZ: ñHo$ëg Am¡a _¥Xm gVh na g\o$X 
_mBgr{b`b naV \¡$br, VZo na  {XImB© {XE VWm ñH$boamo{Q>`m
_¥Xm gVh Ho$ {ZH$Q> VZo na A{YH$V_ g§»`m _|  H$mo ñH$boamo{Q>`m
XoIm J`m&  Ho$ nm¡Ym| na amoJ àH$mon 15 go 20 E. Q>`y~amog_
à{VeV H$s gr_m _| Wm&  B§Q>aZb Q´>m§gH«$mBãS> ñnoga arOZ rDNA

H$mo àd{Y©V {H$`m J`m Am¡a  Ed§  àmB_a goQ> H$m ITS1 ITS4

Cn`moJ H$aHo$ AZwH«$_U {H$`m J`m& Bg àmB_a goQ> H$s {S>OmBZ 

Bg àH$ma V¡`ma H$s JB© Vm{H$  H$moqS>J AZwH«$_ Omo {H$ 5.8	S-
amB~mogmo_b Am°noam°Z Ho$ bKw Cn `y{ZQ> H$moqS>J AZwH«$_  (SSU)
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5.8S-coding	sequence	and	is	situated	between	the	

Small	 Sub	 Unit-coding	 sequence	 (SSU)	 and	 the	

Large	 Sub	 Unit-coding	 sequence	 (LSU)	 of	 the	

ribosomal	operon.	The	final	sequence	of	621bp	was	

deposited	 in	GenBank	 (accession	no.	MF967562).	

BLAST	 search 	 comparison	 revealed 	 97%	

homologus	 to	 isolate	 from	 USA	Athelia	 rolfsii	

(Accession	No.	JN241560).

First	 Report	 of	 Colletotrichum	 truncatum	

causing	 Anthracnose	 of	 Mouse	 Garlic	 (Allium	

angulosum)	in	India

Mouse	garlic	( 	L.)	is	economically	Allium	angulosum

important	 for	 its	 use	 as	 a	 spice,	 vegetable,	 and	

ornamental	 plant.	 	 plants	 with	A.	 angulosum

symptoms	of	anthracnose	were	observed	in	the	wild	

Allium	 garden	 at	 ICAR-Directorate	 of	 Onion	 and	

Garlic	Research,	Rajgurunagar,	Pune,	India.	Disease	

severity	 was	 up	 to	 30	 to	 45%	 during	 the	 two	

consecutive	 years.	 Morphological	 characteristics	

were	 consistent	 with	 	Colletotrichum	 truncatum

(Schwein.).	For	molecular	characterization	of	three	

isolates,	the	internal	transcribed	spacer	(ITS)	region	

of	 ribosomal	 DNA	 (rDNA),	 glyceraldehyde-3-

phosphate	 dehydrogenase	 (GAPDH)	 gene,	 and	 a	

partial	 sequence	 of	 the	 actin	 (ACT)	 gene	 were	

amplified	 with	 the	 primer	 pairs	 ITS1/ITS4,	

GDF1/GDR1	and	ACT-512F/ACT-783R,	respectively.	

The	 ITS	 sequence	 (KY611807)	 and	 GAPDH	 gene	

(MF282477)	of	these	isolates	shared	99%	identity	

with	 	 from	soybean	(JQ9336249)	and	C.	 truncatum

Capsicum	annum	(KY435779)	respectively.	Similarly,	

the	ACT	gene	(MF582476)	shared	98%	identity	with	

C.	 truncatum Cynanchum	 paniculatum	 from	 	

(KF488581).

Identification	 of	 Anthracnose	 infecting	Allium	

species

Anthracnose	species	infecting	mouse	garlic	(Allium	

angulosum Collectotrichum	)	 was	 identified	 as	

truncatum.	 C.	The	 Culture	 was	 characterised	 as	

truncatum	 based	 on	 ITS	 (KY611807)	 sequences	

(568bp).	 The	 sequence	was	 further	 confirmed	 by	

Actin	 (MF582476)	 and	 GDPH	 (MF282477)	

sequences.	 Sequence	 similarity	 of	 99%	 was	

observed	for	ITS	and	GDPH	and	98%	for	Actin	gene	

of	 Anthracnose	 infecting	C.	 truncatum.	 Allium	

ledebourianum	 C.	spaethianum.	was	identified	as	 The	

Culture	was	characterised	as	 based	C.	spaethianum	

VWm XrK© Cn ̀ y{ZQ> H$moqS>J AZwH«$_ Ho$ ~rM pñWV h¡, Ho$ Amgnmg 
AË`{YH$ n[adV©Zr` AmB©Q>rEg 1 Ed§ AmB©Q>rEg 2 AZwH«$_m| H$m 
àdY©Z {H$`m Om gHo$ & 621~rnr A§{V_ AZwH«$_ H$mo OrZ~¢H$ 
(àm{á g§»`m E_E\$ 967562) _| O_m H$am`m J`m& ãbmñQ> 
ImoO VwbZm go g§`wº$ amÁ` A_o[aH$m (àm{á g§»`m OoEZ 
241560) go {db{JV  Ho$ à{V 97 à{VeV AWo{b`m amë\$gm°B©
g_OmVr`Vm H$m nVm  Mbm& 

^maV _| _mCO bhgwZ (E{b`_ EÝJwbmog_) _| H$moboQ>moQ´>mBH$_ 

Q´>§H¡$Q>_ Ho$ H$maU EW«oŠZm°O amoJ H$s nhbr [anmoQ>© 

_mCO bhgwZ  _gmbo, gãOr Am¡a gOmdQ>r (E{b`_ EÝJwbmog_)
nm¡Yo Ho$ ê$n _| AnZo Cn`moJ Ho$ {bE Am{W©H$ ê$n go _hËdnyU© 
hmoVm h¡& ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo, ̂ maV Ho$ narjUmË_H$ IoV _|  amoJ Ho$ E§W«oŠZm°O
bjUm| dmbo  nm¡Ym| H$mo nm`m J`m& bJmVma Xmo df© amoJ E. EÝJwbmog_
J§^raVm 30 go 45 à{VeV Wr&  œoZ Ho$ H$moboQ>moQ´>mBH$_ Q´>§H¡$Q>_
gmW AmH¥${V{dkmZ {deofVmE§ {ZaÝVa ~Zr aht& VrZ n¥W¸$m| Ho$ 
AmU{dH$ bjUdU©Z Ho$ {bE, amB~mogmo_b S>rEZE  Ho$ (rDN)

B§Q>aZb Q´>m§gH«$mBãS> ñnoga arOZ, ½bmB{gaëSo>hmBS> 3 \$m°ñ\o$Q> 
{S>hmBS´>mo{JZoO OrZ, VWm EpŠQ>Z OrZ Ho$ EH$ Am§{eH$ AZwH«$_ 
H$m àdY©Z àmB_a ̀ w½_m| H«$_e:  VWm ITS1/ITS4,	GDF1/GDR1

 Ho$ gmW {H$`m J`m& BZ n¥W¸$m| Ho$ ACT-512F/ACT-783R

AmB©Q>rEg AZwH«$_ (Ho$dmB© 611807) Am¡a OrEnrS>rEM OrZ 
(E_E\$ 282477) H$s H«$_e: gmo`m~rZ (OoŠ`y 9336249) 
Am¡a  (Ho$dmB© 435779) go  Ho$ gmW H¡$pßgH$_ EZwA_ gr. Q´>§H¡$Q>_
99 à{VeV nhMmZ nmB© JB©& Bgr àH$ma, EgrQ>r OrZ (E_E\$ 
582476) Ûmam  (Ho$E\$ 488581) go gmBZ¡ZH$_ n¡ZrHw$boQ>_
gr. Q´>§H¡$Q>_ Ho$ gmW 98 à{VeV nhMmZ ñWm{nV H$s JB©& 

E§W«oŠZm°O go g§H«${_V E{b`_  àOm{V`m| H$s nhMmZ 

E§W«oŠZm°O àOm{V`m| go g§H«${_V _mCO bhgwZ (E{b`_ 
EÝJwbmog_) H$s nhMmZ  Ho$ ê$n _| H$s JB©& H$moboQ>moQ´>mBH$_ Q´>§H¡$Q>_
g§dY©Z H$m bjUdU©Z AmB©Q>rEg (Ho$dmB© 611807) AZwH«$_ 
(568	bp) gr. Q´>§H¡$Q>_ na AmYm[aV  Ho$ ê$n _| {H$`m J`m& AZwH«$_ 
H$s nwZ: nw{ï> EpŠQ>Z (E_E\$ 582476) d OrS>rnrEM (E_E\$ 
282477) AZwH«$_m| Ûmam H$s JB©& AmB©Q>rEg Am¡a OrS>rnrEM  
VWm  Ho$ EpŠQ>Z OrZ Ho$ {bE H«$_e: 99 à{VeV d 98 gr. Q´>§H¡$Q>_
à{VeV AZwH«$_ g_mZVm nmB© JB©&  go g§H«${_V E§W«oŠZm°O E{b`_ 
bm°So>~m°[a`oZ_ gr. ñnr{W`oZ_ H$s nhMmZ  Ho$ ê$n _| H$s JB©& 
g§dY©Z H$m bjUdU©Z AmB©Q>rEg AZwH«$_  na AmYm[aV (577	bp)

gr. ñnr{W`oZ_ Ho$ ê$n _| {H$`m J`m& AZwH«$_ H$s nwZ: nw{ï> EpŠQ>Z 
d OrS>rnrEM AZwH«$_m| Ûmam H$s JB©& AmB©Q>rEg, OrS>rnrEM VWm 
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DAP	and	60	DAP.	Thrips	population	reduction	was	

observed	 upto	 5	 days	 of	 spray.	 Of	 these	 various	

targeted	 pests , 	 only	 thrips	 was	 recorded	

throughout	 the	 period	 of	 study.	 Efficacy	 data	

revealed	that	cyantraniliprole	(@	0.9	ml/lit)	alone	

and	in	combination	with	fungicide	(cyantraniliprole	

(@	 0.9	 ml/lit)	 +	 cabriotop	 2g/lit)	 showed	

significant	 reduction	 of	 thrips	 population	 over	

control.	Per	cent	reduction	in	thrips	populations	at	

cyantraniliprole	 treated	 plots	 were	 67.32,	 73.19	

and	 50.68	 at	 40,	 50	 and	 60	 days	 after	 planting,	

respectively.	 Whereas,	 in	 cyantraniliprole	 +	

cabriotop	treated	plot	thrips	population	reduction	

was	75.86,	70.88	and	57.64	%	at	40,	50	and	60	days	

after	planting,	respectively	(Table	4.1).

{XZ ~mX CnMma {H$E JE& {N>S‹ >H$md H$o  5 {XZm| VH$ {Wß« g H$s 
g»§ `m _| H$_r XIo Zo H$mo {_br& {d{^Þ b{jV ZmerOrdm| _| go 
H$o db {Wß« g H$mo hr nay r AÜ``Z Ad{Y H$o  Xma¡ mZ XO© {H$`m J`m& 

à^mderbVm AmH§ $S>m| go nVm Mbm {H$ AH$o bo {gÝQ>́m{Z{bàmbo  (  @

0.9 {_{b./{b.) Ama¡  H$dH$Zmer ({gÝQ>́m{Z{bàmbo   0.9 @

{_{b./{b. + H$¡ {~«̀ mQo >mn°  2 Jm« _/{b.) H$o  gmW g§̀ mOo Z _| à`mJo  
H$aZo na {Z¶Ì§ U H$o  _Hw $m~bo {Wß« g g»§ `m _| C„Io Zr` H$_r XIo Zo 
H$mo {_br& {gÝQ>́m{Z{bàmbo  go CnMm[aV ßbmQ° >m| _| nmY¡  amno U H$o  40, 
50 d 60 {XZm| ~mX {Wß« g H$s g»§ `m _| H$« _e: 67.32, 73.19 d 
50.68 à{VeV H$_r nmB© JB&©  O~{H$ {gÝQ>́m{Z{bàmbo  + 
H$¡ {~«̀ mQo >mn°  go CnMm[aV ßbmQ° >m| _| nmY¡  amno U H$o  40, 50 d 60 {XZm| 
~mX {Wß« g H$s g»§ `m _| H$« _e: 75.86, 70.88 d 57.64 à{VeV 
H$_r nmB© JB© (Vm{bH$m 4.1 ) & 

bhgwZ _| ß`mO {W«ßg, {W«ßg Q>¡~oH$s  qbS>_¡Z Ho$ {bE gwJpÝYV 

Vob H$m _yë`m§H$Z 

a~r 2017-18 Ho$ Xm¡amZ IoV n[apñW{V`m| _| bhgwZ na {W«ßg 
Q>¡~oH$s Ho$ {dê$Õ Xmo gwJpÝYV Vob Zm_V: `yHo${bßQ>g Vob VWm 
bo_ZJ«mg Vob H$s à^mderbVm H$m nVm bJmZo Ho$ {bE _yë`m§H$Z 
{H$`m J`m& narjU _| bhgwZ H$s {H$ñ_ ̂ r_m Am|H$ma H$mo em{_b 
{H$`m J`m& {S>~qbJ Ho$ 40 {XZ ~mX go dm§{N>V _mÌm _| 
ì`mdgm{`H$ Vobm| H$m à`moJ {H$`m J`m& àË`oH$ Vob Ho$ {bE, Xmo 
_mÌmAm| (2 {_{b./{bQ>a Ed§ 4 {_{b./{bQ>a) H$m {ZYm©aU 
{H$`m J`m Am¡a CZH$m narjU {H$`m J`m& H§$Q´>mob Ho$ VhV Zr_ 

Vob 3 à{VeV H$m à`moJ {H$`m J`m& àË`oH$ CnMma Ho$ {bE @
VrZ nwZamd¥{V`m| H$mo Xmoham`m J`m& ̀ mÑpÀN>H$ {d{Y go N>m§Q>o JE 5 
nm¡Ym| _| go {N>‹S>H$md Ho$ nhbo Am¡a  3, 5 Am¡a 7 {XZ ~mX {W«ßg 
H$s g§»`m H$mo XO© {H$`m J`m& gmW gmW hr {d{^Þ CnMmam| go 
àmH¥${VH$ eÌw g§KQ>H$ H$mo ^r XO© {H$`m J`m& `yHo${bßQ>g VWm 
bo_ZJ«mg XmoZm| H$mo CƒVa _mÌm (4 {_{b./{b.) na à`moJ H$aZo 

na  Zr_ Vob 3 {_{b./{b. go CnMm[aV àjoÌm| H$s VwbZm _| @
{W«ßg H$s g§»`m H$mo à^mdr VarHo$ go H$_ {H$`m Om gH$m& g^r 
CnMmam| _|, à`moJ H$aZo Ho$ 5 {XZ ~mX VH$ C„oIZr` ê$n go 
{W«ßg H$s g§»`m _| H$ht A{YH$ H$_r nmB© JB©& Hw$b {_bmH$a, 

`yHo${bßQ>g Vob 4 {_{b./{b. g~go A{YH$ à^mdr nm`m J`m @
{Og_| {W«ßg H$s g§»`m _| 26.82 go 50.43 à{VeV H$s H$_r 
AmB© (Vm{bH$m 4.2)& bhgwZ BH$mo{gñQ>_ _| nm`m J`m à_wI 
àmH¥${VH$ eÌw H$m°ŠgrZo{bS>,  Wm& g^r H$m°ŠgrZobm goŠg_¡Hw$boQ>m
CnMmam| _| àmH¥${VH$ eÌw g§»`m H$m ê$PmZ EH$O¡gm Wm& àË`oH$ 
bhgwZ nm¡Yo _| g§»`m H$s gr_m 1.4 go 1.8 d`ñH$ ̂ ¥§J Wr& à{V 

nm¡Ym 1.9 ^¥§J H$s A{YH$V_ g§»`m Q>r 4 bo_ZJ«mg Vob 4 @
{_{b./{bQ>a go {N>‹S>H$md {H$E JE àjoÌm| _| nmB© JB© ({MÌ 4.6)& 

Evaluation	 of	 essential	 oil	 for	 onion	 thrips,	

Thrips	tabaci	Lindeman	in	garlic

Two	 essential	 oils	 namely,	 Eucalyptus	 oil	 and	

Lemongrass	 oil	 were	 evaluated	 against	 Thrips	

tabaci	on	garlic	under	field	conditions	during	Rabi,	

2017-18.	The	experiment	was	laid	out	with	garlic	

variety	 Bhima	 omkar.	 The	 commercial	 oils	 at	

desired	 doses	 were	 applied	 from	 40	 days	 after	

dibbling.	For	each	oil,	two	concentrations	(2ml/lit	

and	4	ml/lit)	was	fixed	and	tested.	Neem	oil	@	3%	

was	 used	 as	 control.	 Three	 replications	 were	

maintained	 for	 each	 treatment.	 Observation	 on	

thrips	population	was	made	before	and	after	3 ,	5 	rd th

and	7 	day	after	spray	 from	5	randomly	selected	th

plant.	 Natural	 enemy	 component	 from	 various	

treatments	was	 also	 recorded	 simultaneously.	 At	

higher	 dose	 (4ml/lit)	 both	 Eucalyptus	 and	

Lemongrass	 oils	 were	 effective	 in	 reducing	 the	

thrips	 population	 as	 that	 of	 neem	 oil	@	 3	ml/lit	

treated	 plots.	 In	 all	 the	 treatments,	 considerably	

higher	population	reduction	observed	up	to	5	days	

after	application.	Over	all	Eucalyptus	oil	@	4	ml/lit	

was	 most	 effective,	 the	 population	 reduction	

ranged	 from	 26.82	 to	 50.43	 %	 (Table	 4.2).	 The	

major	 natural	 enemy	 (NE)	 observed	 in	 garlic	

ecosystem	was	coccinellid,	 .	Coccinella	sexmaculata

More	 over	 NE	 population	 trend	 was	 similar	 all	

treatments.	 The	 population	 range	was	 1.4	 to	 1.8	

adult	 beetles	 per	 garlic	 plant.	 The	 maximum	

number	of	1.8	beetle	per	plant	was	noticed	in	T4-

Lemongrass	oil	@	4	ml/lit	sprayed	plot	(Figure	4.6).
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{MÌ 4.6 : gwJpÝYV Vob go CnMm[aV bhgwZ 
ßbm°Q>m| _| H$m°ŠgrZobm goŠg_¡Hw$boQ>m H$m ê$PmZ 
Fig.4.6:	Trend	of	Coccinella	sexmaculata	
in	essential	oil	treated	garlic	plots

ß`mO {W«ßg _| gmo{S>`_ M¡Zb OrZ H$m bjUdU©Z

dmoëQ>oO Jo{Q>S> gmo{S>`_ M¡Zb OrZ Omo {H$ ß`mO {W«ßg _| 
nm`aoW«mBS> à{Vamo{YVm go Ow‹S>m hþAm h¡, _| CËn[adV©Z AWdm 
å`yQ>oeZ H$s Om§M H$aZo Ho$ {bE AÜ``Z {H$`m J`m& _mZH$ 
àmoQ>moH$m°b H$m Cn`moJ H$aVo hþE S>rAmoOrAma Ho$ à`moJmË_H$ \$m_© 
go g§H${bV ß`mO {W«ßg go OrZmo{_H$ S>rEZE H$mo AbJ {H$`m 
J`m& OrZ H$m Am§{eH$ Vm¡a na àdY©Z Am¡a AZwH«$_U (177 
~rnr) {H$`m J`m& àd{Y©V joÌ Ho$ ^rVa ß`mO {W«ßg _| 
nm`aoW«mBS> à{Vamo{YVm go g§~§{YV Eogm H$moB© {d{eï> CËn[adV©Z  
Zht nm`m J`m& Ý`ypŠbAmoQ>mBS> AZwH«$_ H$mo EZgr~rAmB© S>mQ>m~og 
(àm{á g§»`m E_Or 725629) _| O_m H$am`m J`m&  

{W«ßg Ho$ {bE _m¡g_ AmYm[aV nydm©Zw_mZ _m°S>b H$m {dH$mg

\$gb amonU H$s àË`oH$ VmarI Ho$ {bE _m¡g_ gyMH$m§H$ AmYm[aV 
g_ml`U _m°S>ëg {dH${gV {H$E JE²& df© 2000 go 2015 H$s 
Ad{Y Ho$ Xm¡amZ nwUo _| {d{^Þ _m¡g_m| _| {d{^Þ VmarIm| na 
nm{jH$ AÝVamb (15 OyZ, 01 OwbmB©, 15 OwbmB©, 01 AJñV, 
15 AJñV, 01 {gVå~a, 15 {gVå~a, 01 Aºy$~a, 15 
Aºy$~a, 01 Zdå~a, 15 Zdå~a, 01 {Xgå~a, 15 {Xgå~a, 
01 OZdar, 15 OZdar ) na H$s JB© ~wdmB© na IoV narjU {H$E 
JE²& A{YH$V_ Vmn_mZ, Ý`yZV_ Vmn_mZ, àmV:H$mbrZ 
Amno{jH$ AmÐ©Vm Ed§ gm`§H$mbrZ Amno{jH$ AmÐ©Vm VWm pIbr 
hþB© Yyn dmbo K§Q>m| O¡go _m¡g_ n[adV© na {dMma {H$`m J`m& ñdV§Ì 
n[adV© Ho$ ê$n _| _m¡g_ gyMH$m§H$ H$m Cn`moJ H$aHo$ _m°S>b 
{dH${gV {H$E JE O~{H$ AÜ``Z Ho$ VhV JwU AWdm bjU O¡go 
{H$ {W«ßg Ho$ nhbr ~ma {XImB© XoZo na \$gb H$s Am`w (dmB© 1); 
{W«ßg H$s A{V ì`ñV g§»`m na \$gb Am`w (dmB© 2) Ed§ 
A{YH$V_ {W«ßg g§»`m (dmB© 3) H$m Cn`moJ ß`mO \$gb Ho$ {bE 
ñdV§Ì n[adV© Ho$ ê$n _| {H$`m J`m& g^r _m°S>bm| _| C„oIZr` 
n[adV© H$m M`Z H$aZo Ho$ {bE MaU~Õ VarHo$ go g_ml`U 
VH$ZrH$ H$m Cn`moJ {H$`m J`m& AZwdVu dfm] na S>mQ>m {Ogo 

Characterization	sodium	channel	gene	in	onion	

thrips	

Study	 conducted	 to	 investigate	 the	 mutation	 in	

voltage	 gated	 sodium	 channel	 gene	 which	 is	

associated	 pyrethroid	 resistance	 in	 onion	 thrips.	

Genomic	 DNA	 was	 isolated	 from	 onion	 thrips	

collected	 from	 DOGR	 experimental	 farm	 using	

standard	 protocol.	 The	 gene	 was	 partially	

amplified	 and	 sequenced	 (177	 bp).	 Within	 the	

amplified	 region	 no	 such	 specific	 mutation	

pertaining	 pyrethroid	 resistance	 in	 onion	 thrips	

was	detected.	Nucleotide	sequence	was	submitted	

to	NCBI	data	base	(Accession	number,	MG725629).

Development	of	weather	based	forecast	models	

for	thrips

Weather	 indices	 based	 regression	 models	 were	

developed	for	each	date	of	planting	of	crops.	The	

field	 trials	 were	 sown	 on	 different	 dates	 at	

fortnightly	intervals	(15-June,	01-July,	15-July,	01-

Aug,	 15-Aug,	 01-Sep,	 15-Sep,	 01-Oct,	 15-Oct,	 01-

Nov,	15-Nov,	01-Dec,	15-Dec,	01-Jan	and	15-Jan)	in	

different	 seasons	 at	 Pune	 during	 2000	 to	 2015.	

Weather	 variables	 on	 maximum	 temperature,	

minimum	temperature,	morning	relative	humidity	

and	evening	relative	humidity	and	bright-sunshine	

hours	 were	 considered.	 Models	 were	 developed	

using	 weather	 indices	 as	 independent	 variables,	

while	 character	 under	 study	 such	 as	 crop	 age	 at	

first	 appearance	 of	 thrips	 (Y ),	 crop	 age	 at	 peak	1

population	 of	 thrips	 (Y )	 and	 maximum	 thrips	2

population	(Y )	was	used	as	dependent	variable	for	3

onion	 crop.	 Stepwise	 regression	 technique	 has	

been	used	for	selecting	significant	variables	in	all	
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the	models.	Models	have	been	validated	using	data	

on	 subsequent	years	which	were	not	 included	 in	

developing	the	models.	

Weather	indices	based	regression	models	along	with	

coefficient	 of	 determination	 for	 different	 date	 of	

planting	for	various	characters	are	presented	in	table	

4.3.	Observed	and	forecast	for	different	characters	in	

various	date	of	planting	based	on	weather	 indices	

based	 regression	 models	 in	 subsequent	 years	 is	

given	 in	 table	 4.4.	 These	 tables	 revealed	 that	 the	

forecasts	 for	 different	 character	 in	 various	 date	 of	

planting	 at	 par	 with	 the	 observed	 one.	 The	

percentage	 deviation	 of	 forecast	 for	 different	

character	 in	 various	 date	 of	 planting	 based	 on	

weather	 indices	 based	 regression	 models	 reveals	

that	 the	 deviation	 is	 low	 for	 crop	 age	 at	 first	

appearance	 of	 thrips	 (Y )	 and	 crop	 age	 at	 peak	1

population	of	thrips	(Y )	while	deviation	is	higher	for	2

maximum	population	of	thrips	(Y )	this	may	be	due	3

to	the	sampling	fluctuations.	The	forecasts	deviation	

(in	%)	based	on	this	approach	for	crop	age	at	first	

appearance	of	thrips,	crop	age	at	peak	population	of	

thrips	and	maximum	thrips	population	is	minimum.	

Mean	 Absolute	 Percentage	 Error	 (MAPE)	 for	 crop	

age	at	 first	 appearance	of	 thrips,	 crop	age	at	peak	

population	of	thrips	and	maximum	thrips	population	

were	6.06,	9.04	and	95.2	respectively.	The	MAPE	is	

litter	higher	side	for	maximum	population	of	thrips	

(Y )	this	may	be	due	to	the	sampling	fluctuations.	In	3

general,	 the	 models	 fitted	 well	 with	 all	 the	

coefficients	 of	 determination.	 Forecasts	 from	 the	

models	were	 very	 close	 to	 the	 observed	 values	 in	

subsequent	years.	Therefore	these	models,	based	on	

weekly	weather	data	starting	from	week	of	planting	

up	 to	 six	 weeks	 of	 crop	 growth,	 can	 be	 used	 for	

reliable	forewarning	of	thrips.	

Identification	 of	 army	 worm,	 Spodoptera	 spp	

complex	in	onion

Spodoptera	 spp	 complex	has	been	 recorded	 from	

experimental	 plots	 at	 ICAR-Directorate	 of	 Onion	

and	 Garlic	 Research	 (DOGR),	 Pune,	 during 		 rabi

2016. earlier as	a	minor	pest	in		Though	reported	 	

onion,	 now-a-days	 found	 in	 damaging	 levels	 that	

urges	 great	 attention	 from	 insect	 pest	managers	

and	 farmers. Egg	 masses	 from	 the	 field	 were		

_m°S>b H$m {dH$mg H$aZo _| em{_b Zht {H$`m J`m Wm, H$m Cn`moJ 
H$aHo$ _m°S>bm| H$m à_mUZ {H$`m J`m&   

{d{^Þ JwUm| Ho$ {bE amonU H$s {^Þ VmarIm| hoVw {ZYm©aU JwUm§H$ Ho$ 
gmW gmW _m¡g_ gyMH$m§H$ AmYm[aV g_ml`U _m°S>ëg H$mo 
Vm{bH$m 4.3 _| àñVwV {H$`m J`m h¡& AZwdVu dfm] _| _m¡g_ 
gyMH$m§H$ AmYm[aV g_ml`U _m°S>bm| na Am{lV amonU H$s {^Þ 
VmarIm| _| {^Þ JwUm| AWdm bjUm| Ho$ {bE nmE JE VWm nydm©Zw_mZ 
Am§H$S>m| H$mo Vm{bH$m 4.4 _| àñVwV {H$`m J`m h¡& BZ Vm{bH$mAm| 
go nVm MbVm h¡ {H$ amonU H$s {^Þ VmarIm| na {d{^Þ JwUm| AWdm 
bjUm| Ho$ {bE {H$E JE nydm©Zw_mZ nmE JE Am§H$S>m| Ho$ g_mZ hr Wo& 
_m¡g_ gyMH$m§H$ AmYm[aV g_ml`U _m°S>ëg _| amonU H$s {^Þ 
VmarIm| na {^Þ JwUm| Ho$ {bE nydm©Zw_mZ Ho$ à{VeV {dMbZ go 
nVm Mbm {H$ {W«ßg Ho$ nhbr ~ma àH$Q> hmoZo na \$gb H$s Am`w 
(dmB© 1) Am¡a {W«ßg  H$s A{V ì`ñV  g§»`m na \$gb H$s Am`w 
(dmB© 2) Ho$ {bE {dMbZ H$_ h¡ O~{H$ {W«ßg H$s A{YH$V_ 
g§»`m (dmB© 3) Ho$ {bE {dMbZ H$ht Á`mXm h¡ , Eogm g¡ånqbJ _| 
CVma-M‹T>md Ho$ H$maU hmo gH$Vm h¡& {W«ßg Ho$ nhbr ~ma àH$Q> 
hmoZo na \$gb H$s Am`w (dmB© 1), {W«ßg H$s A{V ì`ñV  g§»`m 
na \$gb H$s Am`w (dmB© 2) VWm {W«ßg H$s A{YH$V_ g§»`m Ho$ 
{bE Bg `w{º$ na AmYm[aV nydm©Zw_mZ {dMbZ à{VeV Ý`yZV_  
h¡& {W«ßg Ho$ nhbr ~ma àH$Q> hmoZo na \$gb H$s Am`w (dmB© 1), 
{W«ßg H$s A{V ì`ñV  g§»`m na \$gb H$s Am`w (dmB© 2) VWm 
{W«ßg H$s A{YH$V_ g§»`m Ho$ {bE _mÜ` gånyU© à{VeV Ìw{Q> 
H«$_e: 6.06, 9.04 VWm 95.2 Wr& {W«ßg H$s A{YH$V_ g§»`m 
(dmB© ) Ho$ {bE H$ht Á`mXm h¡ Omo {H$ Z‘yZm| _| CVma-3 MAPE	
M‹T>md Ho$ H$maU hmo gH$Vm h¡& Am_Vm¡a na, _m°S>ëg {ZYm©aU Ho$ 
g^r JwUm§H$m| Ho$ gmW AÀN>r Vah go Cn`wº$ Wo& _m°S>ëg 
nydm©Zw_mZ AZwdVu dfm] _| nmE JE _mZm| Ho$ AË`§V {ZH$Q> nmE JE& 
Bg{bE, amonU Ho$ gámh go àma§^ H$aHo$ \$gb ~‹T>dma Ho$ N>: 
gámh VH$ gmám{hH$ _m¡g_ S>mQ>m na AmYm[aV BZ _m°S>ëg H$m 
Cn`moJ {W«ßg Ho$ {dœgZr` nydm©Zw_mZ Ho$ {bE {H$`m Om gH$Vm h¡& 

ß`mO _| Am°_u dm°_©, ñnmoS>moßQ>oam  àOm{V H$m°ånboŠg H$s nhMmZ 

a~r 2016 Ho$ Xm¡amZ ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ho$ narjUmË_H$ àjoÌm| go 
ñnmoS>moßQ>oam àOm{V H$m°ånboŠg H$mo XO© {H$`m J`m& VWm{n, nhbo 
BgH$s [anmoQ>© ß`mO _| EH$ Jm¡U ZmerOrd Ho$ ê$n _| nmB© JB© Wr, 
bo{H$Z AmOH$b `h ZwH$gmZ nhþ§MmZo dmbo ñVa _| nm`m J`m h¡ 
{Og na {H$ H$sQ> ZmerOrd à~§YH$m| Am¡a {H$gmZm| H$mo Vwa§V Ü`mZ 
XoZo H$s Oê$aV h¡& IoVm| go AÊS>m qnS> AWdm Ðì`_mZ H$mo 
g§H${bV {H$`m J`m Am¡a CÝh| à`moJembm n[apñW{V`m| Ho$ VhV 
nmbm J`m& BZHo$ d`ñH$ n§I {eam{dÝ`mg n¡Q>Z© Ho$ AmYma na 
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~wdmB© H$s VmarI/Date	of	Sowing _m°S>b/Model
2R

15 OyZ 
15	June

Y =	-14.473	+	1.159	Z 	+	0.017	Z 	1 41 240 0.83

Y =	-140.785	+	0.024	Z 	+	0.025	Z 	2 141 231 0.97

Y =	-177.130	+	0.290	Z +	0.019	Z 	+	0.073			Z 	3 121	 130 131 0.94

01 OwbmB© 
1	July

Y =	-63.356	+	1.792	Z 	-	0.001	Z1 31 340 0.85

Y =	51.144		+	0.110		Z 	2 151 0.78

Y =	283.778	+	0.119	Z 	-	0.031	Z 	3 141 130 0.93

15 OwbmB© 
15	July

Y =	-29.404		+	0.015		Z 	+	0.014		Z 	1 131 451 0.67

Y =	201.112	-	0.266	Z 	+		0.810	Z 	2 30 41 0.85

Y =	4.778		+	0.034	Z 	3 251 0.85

01 AJñV 
1	August

Y =	11.810	+		1.025	Z 	1 41 0.55

Y =	58.496	+		6.695	Z 	+		0.150	Z 	2 50 131 0.74

Y =	-198.586	+		0.155	Z 		-	0.137	Z 	3 241 250 0.89

15 AJñV 
15	August

Y =	14.465	+		0.007	Z 	1 231 0.96

Y =	-42.849		-	0.182	Z 	+	0.326	Z 	2 120 121 0.88

Y =	97.579	+		0.022	Z 	+		2.535	Z 	3 141 31 0.91

01 {gVå~a 
1	September

Y =	61.595	+		1.516	Z 	1 11 0.56

Y =	43.287	+	2.268	Z 	-	0.122	Z 	2 31 251 0.83

Y =	-345.007	+	1.833	Z 	3 31 0.96

15 {gVå~a
15	September

Y =	13.062	+	0.053	Z 		0.008	Z 	1 151 231 0.70

Y =	233.680		+		-0.022	Z 			2.266	Z 	2 250 31 0.92

Y =	-445.109	+	0.009	Z 	+		2.716	Z 	+		0.297	Z 	3 240 31 451 0.98

01 Aºy$~a 
1	October

Y =	24.028	+		0.045	Z 	+	0.006	Z 	1 351 450 0.71

Y =	101.213	-	0.054	Z 	+		0.250	Z 	2 250 251 0.86

Y =	-36.248		+		2.307	Z 	+			0.265	Z 	3 31 151 0.84

15 Aºy$~a
15	October

Y =	-5.731	+		0.0389	Z 	+		2.271	Z 	1 450 51 0.97

Y =	-128.731	+	5.917	Z 	2 21 0.78

Y =	1078.907	+	0.540	Z 	+		12.358	Z 	3 151 11 0.87

Vm{bH$m 4.3 : {ZYm©aU JwUm§H$ Ho$ gmW _m¡g_ gyM§H$m§H$ AmYm[aV _m°S>ëg 
Table	4.	3:	Weather	indices	based	models	along	with	coefficient	of	determination

Continued	on	next	page...
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~wdmB© H$s VmarI/Date	of	Sowing _m°S>b/Model
2R

01 Zdå~a 
1	November	

Y =	12.5446+		1.973	Z +0.018	Z 	+	0.168	Z 	1 11 	 451 31 0.96	

Y =	-41.005+		0.0176	Z 	+		3.889	Z 	-		0.006	Z 	2 131 11 230 0.92	

Y =	3.508	+		0.0118	Z +		0.0001	Z 	3 251 341 0.89	

15 Zdå~a 
15	November	

Y =	-76.184+		4.649	Z +		0.395	Z 	1 11 451 0.85	

Y =	243.604+		0.0072	Z 	+	0.0203	Z 	2 31 21 0.86	

Y =	1.703+	0.0009	Z +	0.0002	Z -	0.0054	Z 	3 131 350	 10 0.99	

01 {Xgå~a 
1	December	

Y =	17.992+	0.021	Z +	0.032	Z 	1 121	 151 0.91	

Y =	-152.722	+		3.455	Z 	2 11 0.84	

Y =	-1.712	+		0.0005		Z +		0.002		Z 	3 131 151 0.98	

15 {Xgå~a 
15	December	

Y =	15.401	+	0.0010	Z +	0.0044	Z 	1 11	 151 0.89	

Y =	42.11+		0.0434	Z 	+	0.0616	Z 	2 241 131 0.73	

Y =	-13.793		+		0.043	Z +	0.067	Z 	3 10 31 0.89	

01 OZdar 
1	January	

Y =	9.797	+	0.555	Z 	-	0.008	Z +	0.005	Z 	1 251 231 341 0.99	

Y =	37.804+		4.146	Z 	+	0.032	Z +	0.066	Z 	2 11 231 141 0.96	

Y =	-0.886		+		0.1367	Z +	0.0007	Z 	3 11 231 0.94	

15 OZdar 
15	January	

Y =	22.478	+	0.0001	Z 	+	0.0194	Z 	1 230 351 1.00	

Y =	113.305+		0.011	Z 	-	0.003	Z 	2 141 131 1.00	

Y =	1.778		+		0.0028	Z 	3 451 1.00	

amonU H$s VmarI 
Date	of	Planting

df© 
Year

Y1 Y2 Y3

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

15 OyZ 
15	June

2008 24 30 45 58 51.3 52.8

2009 17 15 59 76 37.3 61.2

01 OwbmB© 
1	July

2008 28 24 70 62 41.4 78

2009 21 25 63 55 31.1 63.4

15 OwbmB© 
15	July

2008 22 21 36 34 19.1 7.9

2009 22 19 43 43 27.8 43.8

Vm{bH$m 4.4 : amonU H$s {d{^Þ VmarI _| {^Þ JwUm| Ho$ {bE nmE JE Ed§ nydm©Zw_mZ _mZ 

Table	4.4:	Observed	and	Forecast	values	for	different	characters	in	various	date	of	planting	

Continued	from	previous	page...

Continued	on	next	page...
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collected	and	reared	under	laboratory	conditions.	

Specimens	 were	 identified	 based	 on	 their	 adult	

wing	venation	patterns.	 	are	greyish	brown	S.	litura

in	colour	and	a	wingspan	of	about	30	to	40	mm.	The	

forewings	are	greyish	brown	with	cream	coloured	

complex	markings	resembling	“4”	on	the	forewings	

and	 with	 paler	 lines	 along	 the	 veins,	 while in	 	 S.	

exigua,	wing	span	 is	about	25	 to	30	mm	and	has	

light	coloured	kidney	bean	shaped	pattern	in	their	

forewings.	 Further,	 specimens	 were	 sent	 to	

Z_yZm| H$s nhMmZ H$s JB©&  _Q>_¡bo ̂ yao a§J dmbo hmoVo h¢ Eg. {bQw>am
Am¡a BZHo$ n§I H$s b§~mB© bJ^J 30 go 40 {__r. hmoVr h¡& BZHo$ 
AJ« n§I Xÿ{Y`m a§J O{Q>bVm Ho$ gmW _Q>_¡bo ̂ yao hmoVo h¢ {OZ na 
{eamAm| Ho$ gmW gmW Yw§Ybr aoImAm| Ho$ gmW AJ« n§Im| na '4' go 
{_bVo-OwbVo {ZemZ hmoVo h¢& O~{H$  _|, n§I H$s Eg. EpŠgJwAm
b§~mB© bJ^J 25 go 30 {__r. hmoVr h¡ Am¡a BZHo$ AJ« n§Im| _| 
hëHo$ a§J dmbm amO_m H$s AmH¥${V n¡Q>Z© XoIZo H$mo {_bVm h¡& nwZ 
bo{nS>moßQ>oamZ {deofk (S>m°. nr.Ama. eem§H$, d¡km{ZH$, ^maVr` 
H¥${f AZwg§YmZ g§ñWmZ, ZB© {X„r) Ûmam Z_yZm| H$s nw{ï> H$aZo Ho$ 

amonU H$s VmarI 
Date	of	Planting

df© 
Year

Y1 Y2 Y3

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

nmE JE Am§H$So> 
Observed

nydm©Zw_mZ 
Forecast

01 AJñV 
1	Augst

2008 20 17 34 35 9.2 15.6

2009 20 17 34 42 15.9 5.5

15 AJñV 
15	Augst

2008 19 18 103 69 10.9 13.1

2009 19 19 89 76 5.2 9.5

01 {gVå~a 
1	September

2007 17 18 101 93 41.9 51.6

2008 17 23 87 98 78.5 47.4

15 {gVå~a 
15	September

2007 18 16 86 88 94.5 99.9

2008 16 15 86 71 27.2 33.7

01 Aºy$~a 
1	Octber

2007 22 14 99 67 42.3 70.7

2008 22 22 92 73 37.5 80.8

15 Aºy$~a 
15	Octber

2007 21 20 63 75 86.7 100.6

2008 21 31 77 72 42.8 48.1

01 Zdå~a 
1	November

2008 19 21 61 74 27.9 70.4

2009 19 24 82 104 57 95.4

15 Zdå~a 
15	November

2008 19 21 82 50 25.9 40.4

2009 19 25 68 54 56.6 101.4

01 {Xgå~a 
1	December

2008 17 12 66 61 24.5 25.4

2009 20 17 52 65 58.4 54.7

15 {Xgå~a 
15	December

2008 17 19 57 71 26.1 41.6

2009 17 23 57 75 41 61.8

Continued	from	previous	page...
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National	PUSA	Collection,	ICAR-IARI,	New	Delhi	for	

confirmation	 by	 lepidoteran	 expert	 (Dr.	 P.	 R.	

Shashank,	Scientist,	IARI,	New	Delhi)	and	provided	

the	voucher	specimen	nos:	 	-	RSS	Spodoptera	litura

No.	1697/17,	1698/17and	 	-	RSS	Spodoptera	exigua

No.		1699/17,	1699/17.

{bE Z_yZm| H$mo amï´>r` nygm g§H$bZ, ^mH¥$AZwn-^maVr` H¥${f 
AZwg§YmZ g§ñWmZ, nygm, ZB© {X„r ̂ oOm J`m Am¡a dmCMa Z_yZm 
g§»`m àXmZ H$s JB© : -AmaEgEg g§»`m ñnmoS>moßQ>oam {bQw>am
1697/17, 1698/17 Ed§ -AmaEgEg  ñnmoS>moßQ>oam EpŠgJwAm
g§»`m 1699/17, 1699/17&

Simultaneously	 confirmed	 through	 DNA	 barcode	

which	involves	DNA	sequence	analysis	of	a	portion	

( t yp i ca l ly 	 be tween 	 600-900 	 bp) 	 o f 	 the	

mitochondrial	gene	cytochrome	c	oxidase	subunit	I	

(COI).	LCO	1480	and	HCO	1298	primers	were	used	

for	the	study	(Folmer	et	al.	1994).	Ampilcons	were	

sequenced	 and	 submitted	 to	 National	 Centre	 for	

Biotechnological	 Information	 (NCBI)	 GenBank	

Database,	 USA	 and	 received	 as	 Nucleotide	

sequence	 accession	 No.	 MG745792	 -	 Spodoptera	

exigua	 and	 Nucleotide	 sequence	 accession	 No.	

MG745793-	 .Spodoptera	litura

Biology	 of	 Spodoptera	 litura	 and	 Spodoptera	

exigua	under	laboratory	conditions

Life	cycle	of	 	and	 comprises	of	4	S.	litura S.	exigua	

stages.	On	an	average,	duration	of	the	life	cycle	from	

egg	to	adults	takes	28-40days	and	25-45	days	for	S.	

litura S.	exigua		and	 respectively	depending	on	the	

temperature.	In	case	of	 	and	 egg	S.	litura S.	exigua,	

incubation	 period	 is	 3-7	 days	 &	 2-4	 days;	 larval	

duration	is	about	23-26	days	&	7-11	days	and	pupal	

period	is	6-9	days	&	5-7	days	respectively.	Egg	mass	

are	 laid	upright	on	a	 flat	surface.	Scales	 from	the	

abdomen	of	the	female	moths	cover	the	egg	mass.		A	

single	batch	itself	can	be	made	up	of	200	to	300	eggs	

(Table	4.5).	

gmW gmW hr BgH$s nw{ï> S>rEZE ~maH$moS> Ho$ _mÜ`_ go H$s JB© 
{Og_| _mBQ>moH$m°pÊS´>`b OrZ gmBQ>moH«$m°_ gr Am°ŠgrSo>O 
g~`y{ZQ> & ( ) Ho$ EH$ ̂ mJ ( Ho$ ~rM) H$m S>rEZE COI 600-900	bp	
AZwH«$_ {dûcofU H$aZm em{_b Wm& AÜ``Z Ho$ {bE EbgrAmo 
1480 VWm EMgrAmo 1298 àmB_am| H$m Cn`moJ {H$`m J`m 
(\$m°_a Ed§ gmWr, 1994)& EånbrH$m°Ýg H$m AZwH«$_U {H$`m 
J`m Am¡a Cgo amï´>r` O¡d àm¡Úmo{JH$s gyMZm Ho$ÝÐ  OrZ~¢H$ (NCBI)

S>mQ>m~og, `yEgE ^oOm J`m àm{á g§»`m àmá H$s JB©: 
Ý`ypŠbAmoQ>mBS> AZwH«$_ àm{á g§»`m E_Or 745792-
ñnmoS>moßQ>oam EpŠgJwAm Ed§ Ý`ypŠbAmoQ>mBS> AZwH«$_ àm{á g§»`m 
E_Or 745793- &ñnmoS>moßQ>oam {bQw>am 

à`moJembm n[apñW{V`m| _| ñnmoS>moßQ>oam {bQw>am Ed§ ñnmoS>moßQ>oam 

EpŠgJwAm H$m Ord{dkmZ 

Eg. {bQw>am Am¡a  Ho$ OrdZ MH«$ _| Mma AdñWmE§ Eg. EpŠgJwAm
hmoVr h¢& Am¡gVZ, AÊS>m go boH$a d`ñH$ VH$ H$s OrdZ MH«$ 
Ad{Y _|  Am¡a  Ho$ {bE H«$_e: 28 go Eg. {bQw>am Eg. EpŠgJwAm
40 {XZ Am¡a 25 go 45 {XZ H$m g_` bJVm h¡ Omo {H$ Vmn_mZ 
na {Z^©a H$aVm h¡&  Am¡a  Ho$ _m_bo _|, Eg. {bQw>am Eg. EpŠgJwAm
AÊS>m Cî_m`Z Ad{Y H«$_e: 3-7 {XZ Ed§ 2-4 {XZ; bmdm© 
Ad{Y H«$_e: bJ^J 23-26 {XZ Ed§ 7-11 {XZ Am¡a ß`ynm 
Ad{Y H«$_e: 6-9 {XZ Ed§ 5-7 {XZ hmoVr h¡& AÊS>m {nÊS> 
gnmQ> gVh na grYo n‹S>o hmoVo h¢& 200 go 300 AÊS>m| VH$ EH$ 
EH$b ~¡M ~Zm`m Om gH$Vm h¡ (Vm{bH$m 4.5)&  

{MÌ 4.7: n§I {eam{dÝ¶mg Ho$ AmYma na ñnmoS>moßQ>oam àOm{V H$s nhMmZ
Fig.4.7:	Identification	of	Spodoptera	spp	Complex	based	on	wing	venation
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{MÌ 4.8: ñnmoS>moßQ>oam àOm{V Ho$ mtCOS	OrZ Ho$ 658bp	
EånbrH$m°Z H$m nrgrAma àdY©Z
Fig.4.8:	PCR	amplification	of	658	bp	amplicon	
of	mtCOI	gene	of	Spodoptera	spp

Vm{bH$m 4.5 : ß`mO na ñnmoS>moßQ>oam {bQw>am  d Eg. EpŠgJwAm H$m Ord{dkmZ 
	Table	4.5:	Biology	of	Spodoptera	litura	and	S.	exigua	on	Onion

H$sQ> H$s AdñWm
Stage	of	the	insect

ñnmoS>moßQ>oam {bQw>am/Spodoptera	litura ñnmoS>moßQ>oam EpŠgJwAm /Spodoptera	exigua

Ý`yZV_ 
Minimum

A{YH$V_ 
Maximum

Avg±SE Ý`yZV_ 
Minimum

A{YH$V_ 
Maximum

Avg±SE

A§S>{ZjonU Ad{Y AÊS>m 
Oviposition	Period	-	Egg 3 7 4.4	±	0.75 2 4 2.68±0.22

bmdm© Ad{Y 
Larval	Period

stnhbm BZñQ>ma/1 	Instar 2 5 3.4	±	0.51 2 4 2.82±0.13

ndXÿgam BZñQ>ma/2 	Instar 3 6 4.0	±	0.55 1 3 1.91±0.17

rd{Vgam BZñQ>ma/3 	Instar 4 6 4.8	±	0.37 1 4 1.77±0.20

th	Mm¡Wm BZñQ>ma/4 Instar 4 6 5.2	±	0.58 1 4 1.73±0.19

thnm§Mdm§ BZñQ>ma/5 	Instar  5 9 7.0	±	0.71 2 5 2.55±0.19

Hw$b bmdm© Ad{Y 
Total	Larval	period 23 26 24.4	±	0.60 7 11 10.77±0.36

ß`ynm Ad{Y
Pupal	Period 6 9 7.2	±	0.58 5 7 6.05±0.17

d`ñH$ Ad{Y/Adult	Period 5 8 5.2	±	0.58 4 7 5.77±0.23
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\$gbmoÎma àm¡Úmo{JH$s 
Post-Harvest Technology

Project	 5:	Development	 and	 refinement	 of	

post-harvest 	 handling , 	 storage	 and	

processing	 techniques	 for	minimization	 of	

losses	and	improving	productivity	of	onion	

and	garlic

Post	 harvest	 handling,	 storage	 and	 processing	 of	

onion	and	garlic	are	important	practices	in	order	to	

reduce	the	post	harvest	losses	in	these	perishable	

crops. 	 Previous	 studies 	 have	 focused	 on	

minimizing	the	post	harvest	losses	by	pre	and	post	

harvest	interventions,	yet	the	damage	of	40-50%	in	

onion	and	20-25%	in	garlic	is	still	recorded	in	4-5	

months	of	storage.	In	order	to	address	this	 issue,	

processing	of	these	crops	and	related	aspects	were	

given	emphasis	during	the	year	and	reported	here.

Dehydration	and	rehydration	characteristics	of	

ICAR-DOGR	onion	varieties

Eight	onion	varieties	of	ICAR-DOGR	(Bhima	Kiran,	

Bhima	Shakti,	Bhima	Raj,	Bhima	Red,	Bhima	Dark	

Red,	 Bhima	 Super,	 Bhima	 Shweta	 and	 Bhima	

Shubhra)	 were	 grown	 during	 late-	 kharif	 under	

similar	 conditions	 with	 the	 recommended	

practices.	After	curing,	uniform	and	medium	size	

bulbs	were	taken	for	the	experiment.	Twenty	bulbs	

of	each	variety	were	cut	into	slices	of	3-4mm	width	

(Fig.5.1).	Representative	sample	of	200g	was	taken	

from	 the	 total	 cut	 onion	 and	 analyzed	 for	 initial	

moisture	 content,	 total	 soluble	 solids	 (TSS)	 and	

other	biochemical	parameters	(Table	5.1).	The	cut	

onion	was	dehydrated	 in	 a	 tray	drier	 at	 60°C	 till	

constant	moisture.	After	dehydration,	the	samples	

were	 analyzed	 for	 moisture	 content	 and	 other	

biochemical	parameters.	The	dried	samples	were	

rehydrated	 at	 35°C	 till	 constant	 weight	 gain	

(Fig.5.1).	Dehydration	and	rehydration	ratio	were	

calculated	 for	 different	 varieties.	 	 Dehydration	

ratio	 was	 found	 maximum	 in	 Bhima	 Super	 and	

rehydration	 ratio	was	 found	maximum	 in	 Bhima	

Shubhra	(Table	5.1).	

n[a`moOZm 5 : ß`mO Ed§ chgwZ _| hmoZo dmcr j{V H$mo 
Ý`yZV_ H$aZo Ed§ CËnmXH$Vm ~‹T>mZo hoVw \$gcmoËVa 
aIaImd, ^ÊS>maU VWm àg§ñH$aU VH$ZrH$mo| H$m 
{dH$mg Ed§ n[aîH$aU 

ß`mO Ed§ bhgwZ H$s \$gbm|, Omo {H$ OëXr Iam~ hmoZo dmbr hmoVr 
h¢, _| \$gbmoÎma j{V H$mo H$_ H$aZo Ho$ {bE ß`mO Ed§ bhgwZ H$m 
\$gbmoÎma aI-aImd, ^ÊS>maU Ed§ àg§ñH$aU H$aZm _hËdnyU© 
{H«$`mE§ h¢& nyd©dVu AÜ``Zm| _| IwXmB© go nhbo Ed§ CnamÝV 
hñVjon H$aHo$ \$gbmoÎma j{V H$mo Ý`yZV_ H$aZo na Ü`mZ 
Ho$pÝÐV {H$`m J`m bo{H$Z 4-5 _mh Ho$ ^ÊS>maU _| ß`mO Ed§ 
bhgwZ _| A^r ̂ r H«$_e: 40-50 à{VeV Am¡a 25 à{VeV j{V 
nmB© OmVr h¡& Bg g_ñ`m H$m g_mYmZ H$aZo Ho$ {bE, [anmoQ>m©YrZ 
df© Ho$ Xm¡amZ BZ \$gbm| Ho$ àg§ñH$aU VWm Cggo Ow‹S>o nhbwAm| 
na {deof ~b {X`m J`m {OZH$s [anmoQ>© ̀ hm§ àñVwV h¡&  

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
{dH${gV ß`mO {H$ñ_m| H$s {ZO©brH$aU Ed§ nwZO©brH$aU 
{deofVmE§ 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV 
ß`mO H$s AmR> {H$ñ_m| Zm_V: ^r_m {H$aZ, ^r_m e{º$, ^r_m 
amO, ̂ r_m ao‹S>, ̂ r_m S>mH©$ ao‹S>, ̂ r_m gwna, ̂ r_m œoVm Am¡a ̂ r_m 
ew^«m H$mo g§ñVwV ar{V`m| Ho$ gmW EH$ O¡gr n[apñW{V`m| _| nN>oVr 
Iar\$ _m¡g_ Ho$ Xm¡amZ ~mo`m J`m&

CnMma Ho$ ~mX, à`moJ Ho$ {bE EH$g_mZ Am¡a _Ü`_ AmH$ma Ho$ 
H§$Xm| H$mo {b`m J`m& àË`ooH$ {H$ñ_ Ho$ ~rg H§$Xm| H$mo 3-4 {__r. 
Mm¡‹S>r H$VaZm| _| H$mQ>m J`m ({MÌ 5.1)& Hw$b H$Q>o hþE ß`mO _| go 
200 J«m_ H$m à{V{Z{Y Z_yZm {b`m J`m Am¡a CgH$m {dûcoofU 
Z_r H$s _mÌm, Hw$b KwbZerb R>mog nXmW© A§e Am¡a AÝ` O¡d-
amgm`{ZH$ n¡am_rQ>am| Ho$ {bE {H$`m J`m (Vm{bH$m 5.1)& H$Q>o hþE 

oß`mO H$mo gVV Z_r hmoZo VH$  60 g| Vmn_mZ na EH$ Q´>o S´>m`a _| 
{ZO©brH¥$V {H$`m J`m& {ZO©brH$aU H$aZo Ho$ ~mX, Z_yZm| H$m 
{dûcoofU Z_r H$s _mÌm H$m nVm bJmZo Am¡a AÝ` O¡d-amgm`{ZH$ 
n¡am_rQ>am| Ho$ {bE {H$`m J`m& gyIo hþE Z_yZm| _| gVV ^ma d¥{Õ 

ohmoZo VH$ 35 g| Vmn_mZ na nwZO©brH$aU {H$`m J`m ({MÌ 5.1)& 
{d{^Þ {H$ñ_m| Ho$ {bE {ZO©brH$aU Ed§ nwZO©brH$aU AZwnmV H$s 
JUZm H$s JB©& Ohm§ ^r_m gwna {H$ñ_ _| {ZO©brH$aU AZwnmV 
A{YH$V_ nm`m J`m dht ^r_m ew^«m _| nwZO©brH$aU AZwnmV 
g~go A{YH$ nm`m J`m (Vm{bH$m 5.1)&
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Vm{bH$m 5.1 : ß`mO H$s {d{^Þ {H$ñ_m| H$m {ZO©brH$aU Ed§ nwZO©brH$aU AZwnmV 
Table	5.1:	Dehydration	and	Rehydration	ratio	of	different	varieties	of	onion

{MÌ 5.1: VmOo H$Q>o hþE, {ZO©brH¥$V Ed§ nwZO©brH¥$V ß¶mO H$s VrZ gdm}Îm‘ {H$ñ‘|
Fig.5.1:	Fresh,	dehydrated	and	rehydrated	onion	of	three	best	varieties

{H$ñ_ 
Variety

Hw$b KwbZerb R>mog nXmW© A§e 
Total	Soluble	Solids	(TSS)

{ZO©brH$aU AZwnmV 
Dehydration	Ratio

nwZO©brH$aU AZwnmV 
Rehydration	Ratio

^r_m gwna/Bhima	Super 10.8 7.69 5.68

^r_m amO/Bhima	Raj 10.5 7.32 5.70

^r_m ao‹S>/Bhima	Red 11.9 7.32 5.53

^r_m {H$aZ/Bhima	Kiran 12.1 7.50 5.38

^r_m S>mH©$ ao‹S/Bhima	Dark	Red 11.3 7.14 5.56

^r_m e{º$/Bhima	Shakti 11.1 6.98 5.47

^r_m œoVm/Bhima	Shweta 11.1 6.82 5.59

^r_m ew^«m/Bhima	Shubhra 10.9 7.50 5.76

 ^r_m {H$ñ‘ VmOo H$Q>o hþE {ZO©brH¥$V nwZO©brH¥$V	
	 Variety	 Fresh	cut	 Dehydrated	 Rehydrated

^r_m œoVm/
Bhima	

Shweta

^r_m ew^«m/
Bhima	

Shubra

^r_m gwna/
Bhima	

Super



dm{f©H$ à{VdoXZ 2017-18

106

àgma 
Extension

n[a`moOZm 6 : ß`mO Ed§ chgwZ H$m CËnmXZ ~‹T>mZo 
hoVw nUYmaH$m| H$s OmZH$mar Ed§ H$m¡ec H$m CÝZ`Z 

{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$aZo _| _XX {_bVr h¡& n[a`moOZm H$m CÔoí` ß`mO Ed§ bhgwZ 
CËnmXZ Ho$ g§~§Y _| {H$gmZm|, àgma H$m{_©H$m| Am¡a AÝ` 
{hVYmaH$m| H$s OmZH$mar Am¡a H$m¡eb _| gwYma bmZm h¡& 

A{J«_ n§{º$ àXe©Z 

a~r, Iar\$ Ed§ nN>oVr Iar\$ _m¡g_m| Ho$ Xm¡amZ H«$_e: VrZ amÁ`m| 
`Wm _hmamîQ´>, JwOamV Am¡a N>ËVrgJ‹T> _| {H$gmZm| Ho$ IoVm| na 
Hw$b N>: àXe©Z bJmE JE& ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ûmam {dH${gV ß`mO {H$ñ_m| Ho$ ~rOm| H$mo BZ 
amÁ`m| _| M`{ZV àJ{Verb {H$gmZm| H$mo CnbãY H$am`m J`m& 
ñWmZr` {H$ñ_m| Ho$ ~rOm| H$s ì`dñWm ñd`§ {H$gmZm| Ûmam H$s JB©& 

_hmamîQ´> _| àXe©Z : _hmamîQ´> Ho$ dm{g_ {Obo _| a~r _m¡g_ Ho$ 

Xm¡amZ àXe©Z Ho$ {bE ß`mO H$s {H$ñ_m| Zm_V: ̂ r_m e{º$, ̂ r_m 
{H$aZ Am¡a ^r_m ídoVm H$mo MwZm J`m& Bg à`moOZ Ho$ {bE, 
{ZXoemb` Ûmam àË`oH$ {H$ñ_ H$m EH$-EH$ {H$bmo ~rO g{hV Hw$b 
3 {H$J«m. ~rO {H$gmZm| H$mo {X`m J`m& Xmo àJ{Verb {H$gmZm| 
(_mZmobr go EH$ Am¡a _§Jê$b{na go Xÿgam) Ho$ IoVm| na àXe©Z 
bJmE JE& àXe©Z à`moOZ Ho$ {bE XmoZm| {H$gmZm| H$mo g_mZ _mÌm 
_| ~rO {XE JE&

JwOamV _| àXe©Z : JwOamV Ho$ ̂ mdZJa {Obo _| Iar\$ _m¡g_ _| 

àXe©Z bJmZo Ho$ {bE ß`mO H$s {H$ñ_m| Zm_V: ^r_m amO, ^r_m 
gwna, ^r_m ao‹S>, ^r_m S>mH©$ ao‹S>, ^r_m ew^«m, ^r_m ídoVm VWm 
^r_m g\o$X H$mo MwZm J`m& Bg à`moOZ Ho$ {bE àË`oH$ {H$ñ_ Ho$ 
EH$-EH$ {H$bmo ~rO g{hV Hw$b 7 {H$J«m. ~rO {H$gmZm| H$mo {XE 
JE²& àXe©Z Ho$ {bE Xmo àJ{Verb {H$gmZm| (Zdm g§JZm go EH$ 
Am¡a H$bga go Xÿgam) H$mo MwZm J`m Am¡a àË`oH$ {H$gmZ H$mo 
àË`oH$ {H$ñ_ H$m 500 J«m_ ~rO {X`m J`m&

Project	6:	Improving	knowledge	and	skill	of	

stakeholders	 for	 improving	 production	 of	

onion	and	garlic

Agricultural	 extension	 is	 the	 application	 of	

scientific	 research	 and	 new	 knowledge	 to	

agricultural	 practices	 through	 farmer	 education.	

Extension	 activities	 help	 to	 disseminate	 the	

technology	 and	 evaluate	 its	 impact	 for	 further	

refinement.	 The	 project	 aims	 at	 knowledge	 and	

skill	 improvement	 in	 farmers,	 extension	workers	

and	other	stakeholders	with	regard	 to	onion	and	

garlic	production.		

Frontline	demonstrations

	Six	demonstrations	were	carried	out	at	 farmers'	

fields	in	three	states	viz.,	Maharashtra,	Gujarat	and	

Chhattisgarh	 during	 rabi,	 kharif	 and	 late	 kharif	

seasons,	 respectively.	 The	 seeds	 of	 ICAR-DOGR	

onion	 varieties	 were	 provided	 to	 the	 selected	

progressive	farmers	of	these	states.	Seeds	of	local	

varieties	were	arranged	by	the	farmers.	

Demonstrations	 in	 Maharashtra:	 Onion	

varieties,	 Bhima	 Shakti,	 Bhima	 Kiran	 and	 Bhima	

Shweta	were	 selected	 for	 rabi	demonstrations	 in	

Washim	district	of	Maharashtra.	For	the	purpose,	3	

kg	onion	seed	(1	kg	of	each	variety)	was	provided	

by	 the	 Directorate. 	 Demonstrations	 were	

conducted	at	the	fields	of	two	progressive	farmers	

(one	from	Manoli	and	other	from	Mangrulpir).	Seed	

was	 equally	 distributed	 among	 the	 farmers	 for	

demonstration	purpose.	

Demonstrations	 in	 Gujarat:	 Onion	 varieties,	

Bhima	Raj,	Bhima	Super,	Bhima	Red,	Bhima	Dark	

Red,	 Bhima	 Shubhra,	 Bhima	 Shweta	 and	 Bhima	

Safed	were	 selected	 for	kharif	demonstrations	 in	

Bhavnagar	districts	of	Gujarat.	For	this	purpose,	7	

kg	onion	seed	(1	kg	of	each	variety)	was	provided.	

Two	progressive	 farmers	(one	 from	Nava	Sangna	

and	other	from	Kalsar)	were	selected	for	carrying	

out	the	demonstrations	and	each	farmer	was	given	

500	g	seed	of	each	variety.
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N>ËVrgJ‹T> _| àXe©Z : N>ËVrgJ‹T> Ho$ _hmg_w§X {Obo _| nN>oVr 

Iar\$ àXe©Z Ho$ {bE ß`mO H$s {H$ñ_m| Zm_V: ̂ r_m amO, ̂ r_m 
gwna, ^r_m ao‹S>, ^r_m e{º$, ^r_m ew^«m, ^r_m ídoVm Am¡a ^r_m 
g\o$X H$mo MwZm J`m& àXe©Z à`moOZ Ho$ {bE Xmo àJ{Verb 
{H$gmZm| (Hw$har go EH$ Am¡a ~§S>moam go Xÿgam) H$mo MwZm J`m& Bg 
à`moOZ Ho$ {bE, {ZXoemb` Ûmam Hw$b 7 {H$J«m. ß`mO ~rO 
CnbãY H$am`m J`m {Og_| àË`oH$ {H$ñ_ H$m EH$-EH$ {H$J«m. 
~rO em{_b Wm& àË`oH$ {H$gmZ H$mo àË`oH$ {H$ñ_ H$m Hw$b 500 
J«m_ ~rO CnbãY H$am`m J`m&    

Demonstrations	 in	 Chhattisgarh:	 Onion	
varieties,	 Bhima	 Raj,	 Bhima	 Super,	 Bhima	 Red,	
Bhima	Shakti,	Bhima	Shubhra,	Bhima	Shweta	and	
Bhima	 Safed	 were	 selected	 for	 late	 kharif	
demonstrations	 in	 Mahasamund	 district	 of	
Chhattisgarh.	Two	progressive	farmers	(one	from	
Kuhri	and	other	from	Bandora)	were	selected	for	
carrying	out	the	demonstrations.	For	this	purpose,	
7	kg	onion	seed	(1	kg	of	each	variety)	was	provided	
by	 the	Directorate	and	distributed	 in	 such	a	way	
that	everybody	got	500	g	seed	of	each	variety.	

Vm{bH$m 6.1 : A{J«_ n§{º$ àXe©Z narjUm| _| MbmE JE {d{^ÝZ H$m¶m] H$s g_`-gmaUr 
Table	6.1:	Schedule	of	various	operations	followed	in	frontline	demonstration	trials	

H$m`© /Work {d{^ÝZ amÁ`m| Ed§ _m¡g_m| _| H$m¶m] H$s VmarI 
Date	of	operation	in	different	states	and	seasons

amÁ` /State _hmamîQ´>/Maharashtra JwOamV/Gujarat N>ËVrgJ‹T> /Chhattisgarh

_m¡g_ /Season a~r /Rabi Iar\$ /Kharif nN>oVr Iar\$ /Late	kharif

nm¡Ymembm _| ~wdmB©
Sowing	in	nursery

15/10/2016
	

27/06/2016 30/08/2016	

nm¡Y-amonU
Transplanting

09/12/2016 11/08/2016 14/10/2016

AmYmar` IwamH$
Basal	dose	

Jmo~a H$s ImX 15 Q>Z/ho. 
40:40:60:30 {H$J«m. 
EZnrHo$Eg/ho. 
8 {Xgå~a, 2016 

FYM	15	t/ha
40:40:60:30	kg	

NPKS/ha	
08/12/2016

Jmo~a H$s ImX 15 Q>Z/ho. 
25:40:40:30 {H$J«m. 
EZnrHo$Eg/ho. 
10 AJñV, 2016

FYM	15	t/ha
25:40:40:30	kg	
NPKS/ha
10/08/2016

Jmo~a H$s ImX 15 Q>Z/ho. 
40:40:60:30 {H$J«m. 
EZnrHo$Eg/ho. 
13 AŠVy~a, 2016 

FYM	15	t/ha
40:40:60:30	kg	NPKS/ha
13/10/2016

àW_ {N>‹S>H$md _mÌm
st1 	top	dress	dose	

35 {H$J«m. ZmBQ´>moOZ/ho.
8 OZdar, 2017

35	kg	N/ha
08/01/2017

25 {H$J«m. ZmBQ´>moOZ/ho.
10 {gVå~a, 2016

25	kg	N/ha
10/09/2016

35 {H$J«m. ZmBQ´>moOZ/ho.
13 Zdå~a, 2016 

35	kg	N/ha
13/11/2016

{ÛVr` {N>‹S>H$md _mÌm
nd2 	top	dress	dose	

35 {H$J«m. ZmBQ´>moOZ/ho.
23 OZdar, 2017

35	kg	N/ha
23/01/2017

25 {H$J«m. ZmBQ´>moOZ/ho.
26 {gVå~a, 2016

25	kg	N/ha
26/09/2016

35 {H$J«m. ZmBQ´>moOZ/ho.
28 Zdå~a, 2016 

35	kg	N/ha
28/11/2016

gyú_ nmofH$ VËdm| H$m 
{N>‹S>H$md 
Micronutrient	spray	

5 J«m_/{bQ>a/5	g/L
25/01/2017
09/02/2017
24/02/2017

5 J«m_/{bQ>a/5	g/L
27/09/2016
12/10/2016
27/10/2016

5 J«m_/{bQ>a/5	g/L
29/12/2016
14/01/2017
29/01/2017

Vw‹S>mB© AWdm IwXmB© 
Harvesting	

13/04/2017 24/11/2016 18/03/2017	
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Recommendations	made	by	 the	Directorate	were	
followed	 in	 all	 trials.	 The	 schedule	 of	 various	
operations	 followed	 in	 different	 trials	 is	 given	 in	
Table	6.1.	

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	sprayed	with	weedicide	

pendimethalin	@	2ml/L.	Seeds	were	treated	with	

carbendazim	 @	 3	 g/kg	 of	 seeds.	 The	 seeds	 (35	

g/bed)	were	mixed	with	sand	and	vermicompost,	

and	 sown	 in	 line	 on	 bed.	 Distance	 between	 two	

lines	was	8	cm	and	depth	of	sowing	was	1-1.5	cm.	

Seeds	were	covered	with	fine	soil	followed	by	light	

watering.	

Land	 preparation	 and	 transplanting:	 Prior	 to	

transplanting,	 field	 was	 ploughed	 and	 disked	

properly	to	eliminate	debris	and	soil	clods.	At	the	

time	of	land	preparation,	15	t	FYM/ha	was	added.	

Seedlings	were	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.	 After	
rduprooting	of	seedlings,	1/3 	part	of	leaves	was	cut	

and	the	roots	were	washed	with	clean	water	and	

seedlings	 were	 kept	 for	 an	 hour	 in	 10	 L	 water	

having	15	g	carbendazim.	

Pest	and	disease	management:	Foliar	sprays	of	

carbosulfan	(2	ml/L)	with	tricyclazole	(1	g/L)	and	

profenophos	(1	ml/L)	with	hexaconazole	 (1	g/L)	

were	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	

water	was	discharged	@	of	4	L/hour.	Drip	irrigation	

was	given	for	half	an	hour	twice	a	day	on	daily	basis.	

Irrigation	was	stopped	20	days	before	harvesting.

g^r narjUm| _| ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam H$s JB© {g\$m[aem| H$m nmbZ {H$`m J`m& {d{^ÝZ 
narjUm| _| Mbm`o J`o {d{^ÝZ H$m¶m] H$s g_`-gmaUr H$mo 
Vm{bH$m 6.1 _| Xem©`m J`m h¡& 

g^r narjUm| _| àM{bV g§dY©Z ar{V`m| H$m {ddaU ZrMo àñVwV h¡ 

nm¡Ymembm 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$s JB© Am¡a Cg_| n‹S>o _b~o Am¡a 
nËWam| H$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$§Mr Am¡a 60 _rQ>a b§~r Mm¡‹S>r Š`mar _| 1.2 _rQ>a Mm¡‹S>o Im§Mm| _| 
nm¡Y H$m amonU {H$`m J`m& nm¡Y amonU go nhbo, {S´>n qgMmB© H$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$`m J`m& nm¡Y 
H$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 J`m VWm nm¡Y 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& 
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Vm{bH$m 6.2 : {d{^ÝZ ñWmZm| na A{J«_ n§{º$ àXe©Z narjUm| H$m àXe©Z 
Table	6.2:	Performance	of	frontline	demonstration	trials	at	different	locations

IwXmB© AWdm Vw‹S>mB© : 50 go 60 à{VeV J«rdm nVZ AdñWm _| 
IwXmB© H$s JB©& 

{d{^ÝZ ñWmZm| na narjUm| Ho$ àXe©Z H$mo Vm{bH$m 6.2 _| Xem©`m 
J`m h¡& 

Harvesting:	It	was	done	at	50-60%	neck	fall	stage.

The	performance	of	trials	at	different	locations	is	

given	in	Table	6.2.

a~r _m¡g_ Ho$ Xm¡amZ bJmE JE A{J«_ n§{º$ àXe©Zm| _|, ß`mO H$s 
{H$ñ_ ^r_m e{º$ _| A§Hw$aU à{VeV (97), Am¡gV H§$Xr` ^ma 
(92 J«m_) VWm CnO (400 q¹$Q>b/ho.) g~go A{YH$ Wr& ̂ r_m 
{H$aZ (350 q¹$Q>b/ho.) Am¡a ̂ r_m ídoVm (312 q¹$Q>b/ho.) _| 
ñWmZr` (220 q¹$Q>b/ho.) H$s VwbZm _| H$ht CnO nmB© JB©²& 
Iar\$ _m¡g_ _| bJm`o JE àXe©Zm| _| ̂ r_m gwna {H$ñ_ _| A§Hw$aU 
à{VeV (98), Am¡gV H§$Xr` ^ma (80 J«m_) Ed§ CnO (350 
q¹$./ho.) g~go A{YH$ nmB© JB©²& ñWmZr` {H$ñ_ (220 q¹$./ho.) 
Ho$ _wH$m~bo ^r_m amO (340 q¹$./ho.), ^r_m ao‹S> (325 
q¹$./ho.), ^r_m S>mH©$ ao‹S> (310 q¹$./ho.), ^r_m ew^«m (300 

In	 rabi 	 demonstrations, 	 the	 germination	

percentage	 (97),	 average	bulb	weight	 (92	 g)	 and	

yield	(400	q/ha)	of	Bhima	Shakti	were	the	highest.	

Bhima	Kiran	(350	q/ha)	and	Bhima	Shweta	(312	

q/ha)	 yielded	 more	 than	 the	 local	 variety	 (220	

q/ha).	 In	kharif	 demonstrations,	 the	 germination	

percentage	 (98),	 average	 bulb	 weight	 (80g)	 and	

yield	(350	q/ha)	of	Bhima	Super	were	the	highest.	

Bhima	 Raj	 (340	 q/ha),	 Bhima	 Red	 (325	 q/ha),	

Bhima	Dark	Red	(310	q/ha),Bhima	Shubhra	(300	

{Obm 
District

_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$Q>b/ho.)
Marketable		
yield	(q/ha)

_hmamîQ´>
Maharashtra

a~r 
Rabi

^r_m e{º$/Bhima	Shakti

^r_m {H$aZ/Bhima	Kiran

^r_m ídoVm/Bhima	Shweta

ñWmZr` /Local

97

95

95

82

92

85

82

70

400

350

312

220

JwOamV 
Gujarat

Iar\$
Kharif

^r_m gwna/Bhima	Super

^r_m amO/Bhima	Raj

^r_m ao‹S>/Bhima	Red

^r_m S>mH©$ ao‹S>/Bhima	Dark	Red

^r_m ew^«m/Bhima	Shubhra

^r_m ídoVm/Bhima	Shweta

^r_m g\o$X/Bhima	Safed

ñWmZr`/Local

98

97

97

95

93

92

90

75

80

78

76

75

72

70

70

65

350

340

325

310

300

275

250

220

N>ËVrgJ‹T> 
Chhattisgarh

nN>oVr Iar\$
Late	kharif

^r_m amO/Bhima	Raj

^r_m gwna/Bhima	Super

^r_m ao‹S>/Bhima	Red

^r_m e{º /Bhima	Shakti

^r_m ew^«m/Bhima	Shubhra

^r_m ídoVm/Bhima	Shweta

^r_m g\o$X/Bhima	Safed

ñWmZr` /Local

97

97

95

94

92

92

90

80

85

82

80

80

78

76

75

70

450

425

420

410

325

320

310

275
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q/ha)	 and	 Bhima	 Shweta	 (275	 q/ha)	 and	 Bhima	

Safed	 (250	 q/ha)	 also	 yielded	 more	 than	 local	

variety	 (220	 q/ha).	 The	 yield	 of	 Bhima	Raj	 (450	

q / h a ) 	 wa s 	 t h e 	 h i g h e s t 	 i n 	 L a t e 	 k h a r i f	

demonstrations.	Bhima	Super	 (425	q/ha),	Bhima	

Red	(420	q/ha),	Bhima	Shakti	(410	q/ha),	Bhima	

Shubhra	 (325	 q/ha),	 Bhima	 Shweta	 (320)	 and	

Bhima	Safed	(310	q/ha)	also	yielded	more	than	the	

l o ca l 	 va r i e ty 	 (275 	 q/ha) 	 i n 	 l a te 	 khar i f	

demonstrations.	 ICAR-DOGR	 varieties	 were	

performed	 better	 than	 local	 varieties	 in	 all	

demonstrations.		

q¹$./ho.), ^r_m ídoVm (275 q¹$Q>b/ho.) Am¡a ^r_m g\o$X 
(250 q¹$Q>b/ho.) _| H$ht A{YH$ CnO nmB© JB©²& nN>oVr Iar\$ 
_m¡g_ _| bJmE JE àXe©Zm| _| ^r_m amO H$s CnO (450 
q¹$Q>b/ho.) g~go A{YH$ Wr& Bgr _m¡g_ _|, ñWmZr` {H$ñ_ 
(275 q¹$Q>b/ho.) H$s VwbZm _| ̂ r_m gwna (425 q¹$Q>b/ho.), 
^r_m ao‹S> (420 q¹$Q>b/ho.), ^r_m e{º$ (410 q¹$Q>b/ho.), 
^r_m ew^«m (325 q¹$Q>b/ho.), ^r_m ídoVm (320 q¹$Q>b/ho.) 
VWm ^r_m g\o$X (310 q¹$Q>b/ho.) _| H$ht A{YH$ CnO nmB© 
JB©& Am`mo{OV {H$E JE g^r A{J«_ n§{º$ àXe©Zm| _| ñWmZr` 
VwbZr` {H$ñ_m| Ho$ _wH$m~bo _| ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s {H$ñ_m| H$m àXe©Z H$ht ~ohVa nm`m 
J`m&  

		^r_m gwna/Bhima	Super	 ^r_m amO/Bhima	Raj	 ^r_m ao‹S>/Bhima	Red

^r_m ídoVm/Bhima	Shweta ^r_m ew^«m /			Bhima	Shubhra

^r_m e{º$ /Bhima	Shakti ^r_m {H$aZ/Bhima	Kiran^r_m S>mH©$ ao‹S>/Bhima	Dark	Red

^r_m g\o$X/	Bhima	Safed

{MÌ 6.1 : àXe©Zm| _| à`moJ H$s JBª ̂ mH¥$AZwn-S>rAmoOrAma H$s {H$ñ_| 
Figure	6.1:		ICAR-DOGR	varieties	used	in	demonstrations	
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Impact	analysis	of	training	programmes

The	conduction	of	farmers'	training	is	essential	for	

improving	 skill,	 knowledge	 and	 attitude	 of	 the	

farmers	 to	 enable	 them	 to	 adopt	 modern	

agricultural	 technologies.	 The	 study	was	 focused	

on	gain	in	knowledge	and	skill	of	onion	and	garlic	

farmers	 due	 to	 training	 interventions.	 Twenty-

seven	 training	 programmes	 for	 farmers	 growing	

onion	and	garlic	crops	were	organized	in	the	year	

2017-18.	From	these,	ten	trainings	were	analyzed	

on	the	basis	of	five	methods	(1.	Lecture,	2.	Lecture	+	

Discussion,	 3.	 Lecture	 +	 Demonstration,	 4.	

Discussion	 +	 Demonstration,	 and	 5.	 Lecture	 +	

Discussion	 +	 Demonstration).	 The	 evaluation	 of	

training	programmes	is	given	in	Table	6.3.	Training	

method	wise	average	of	learning	indices	are	given	

in	Table	6.4.

à{ejU H$m`©H«$_m| H$m à^md {díbofU

{H$gmZm| Ho$ H$m¡eb, OmZH$mar Am¡a Ñ{ï>H$moU _| gwYma bmZo Ho$ {bE 
à{ejU H$m`©H«$_m| H$m Am`moOZ H$aZm A{Zdm`© hmoVm h¡ Vm{H$ 
{H$gmZ AmYw{ZH$ H¥${f àm¡Úmo{J{H$`m| H$mo AnZmZo _| g_W© ~Z 
gH|$& à{ejU H$m`©H«$_m| Ho$ H$maU ß`mO Ed§ bhgwZ H$s IoVr H$aZo 
dmbo {H$gmZm| H$s OmZH$mar Ed§ H$m¡eb _| A{^d¥{Õ na Ho$pÝÐV 
{H$`m J`m& df© 2017-18 Ho$ Xm¡amZ ß`mO Ed§ bhgwZ \$gbm| H$s 
IoVr H$aZo dmbo {H$gmZm| Ho$ {bE Hw$b 27 à{ejU H$m`©H«$_ 
Am`mo{OV {H$E JE& BZ_| go, Xg à{ejU H$m`©H«$_m| H$m {díbofU 
nm§M {d{Y`m| `Wm 1) ì`m»`mZ; 2) ì`m»`mZ + MMm©;  3) 
ì`m»`mZ + àXe©Z;  4) MMm© + àXe©Z; VWm 5) ì`m»`mZ + 
MMm© + àXe©Z  Ho$ AmYma na {H$`m J`m& à{ejU H$m`©H«$_m| H$m 
_yë`m§H$Z Vm{bH$m 6.3 _| àñVwV h¡& A{YJ‘ gyMH$m§H$ H$m 
à{ejU {d{Y dma Am¡gV Vm{bH$m 6.4 _| {X`m J`m h¡& 

Vm{bH$m 6.3 : à{ejU H$m`©H«$_m| H$m _yë`m§H$Z 
Table	6.3:	Evaluation	of	training	programmes

à{ejU H$s 
VmarI 

Training	
Date

à{ejU ñWb 
Training
Place

à{ejU H$s {d{Y
Training	Method

à{ejU-nyd© 
ñH$moa 

Pre-training	
score

à{ejU-Cnam§V 
ñH$moa 

Post	training	
score

A{YJ‘ gyMH$m§H$ 
Learning	
Index

07/04/2017
JwbmZr
Gulani

ì`m»`mZ + àXe©Z
Lec+Dem

2.64 8.32 5.83

11/04/2017
Xm¢S>H$admS>r  
Daundkarwadi

ì`m»`mZ + MMm© 
Lec+Dis

4.12 7.81 3.84

12/05/2017 dm\$Jm§d/Wafgaon ì`m»`mZ/Lec 1.60 4.63 3.07

26/05/2017
Jmogmgr
Gosasi

MMm© + àXe©Z 
Dis+Dem

2.99 7.12 4.25

16/06/2017
amOJwê$ZJa
Rajgurunagar

ì`m»`mZ + MMm© + àXe©Z
Lec+Dis+Dem

3.36 10.35 7.23

15/11/2017
dm\$Jm§d
Wafgaon

ì`m»`mZ + MMm© 
Lec+Dis

3.96 7.26 3.43

22/12/2017
I¡aoZJa
Khairenagar

ì`m»`mZ + àXe©Z
Lec+Dem

	3.56 9.16 5.80

20/01/2018
I¡aoZJa
Khairenagar

ì`m»`mZ + MMm© + àXe©Z
Lec+Dis+Dem

3.31 10.40 7.33

23/01/2018
amOJwê$ZJa
Rajgurunagar

MMm© + àXe©Z 
Dis+Dem

3.09 7.18 4.22

28/03/2018
amOJwê$ZJa
Rajgurunagar

ì`m»`mZ
Lec

1.13 4.28 3.18

(Lec	=	Lecture,	Dem	=	Demonstration	and	Dis	=	Discussion)
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Vm{bH$m 6.4 : A{YJ‘ gyMH$m§H$ H$m à{ejU {d{Y dma Am¡gV 
Table	6.4:	Training	method	wise	average	of	learning	indices		

à{ejU {d{Y Training	Method Am¡gV A{YJ‘ gyMH$m§H$/Av.	Learning	Index

ì`m»`mZ + àXe©Z/Lecture	+	Demonstration 5.81

ì`m»`mZ + MMm©/Lecture	+	Discussion 3.63

ì`m»`mZ/Lecture	 3.12

MMm© + àXe©Z/Discussion	+	Demonstration 4.23

ì`m»`mZ + MMm© + àXe©Z/Lecture	+	Discussion	+	Demonstration 7.28

ì`m»`mZ {d{Y H$m Cn`moJ H$aZo na A{YJ‘ gyMH$m§H$ g~go H$_ 
(3.12) nm`m J`m& O~{H$ ̀ h ì`m»`mZ + MMm© + àXe©Z {d{Y 
H$m à`moJ H$aZo na g~go Á`mXm (7.28) Wm& n[aUm_m| go nVm 
Mbm {H$ ì`m»`mZ Ho$ CnamÝV MMm© Am¡a àXe©Z H$aZo na à{ejU 
_| AÝ` {d{Y`m| H$s VwbZm _| H$ht A{YH$ g\$bVm {_br&  

Learning	 Index	 was	 least	 (3.12)	 when	 applied	

lecture	method.	It	was	highest	(7.28)	for	Lecture	+	

Discussion	 +	 Demonstration	 method.	 Findings	

indicated	that	when	lecture	followed	by	discussion	

and	 demonstration,	 the	 training	 was	 more	

successful	than	the	other	methods	of	trainings.	

{MÌ 6.2 : n[aga ‘| VWm n[aga Ho$ ~mha {d{^Þ à{ejU H$m`©H«$_m| H$m Am`moOZ 
Figure	6.2:	Different	training	programmes	organized	on	and	off	campus
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ApIb ^maVr` ß`mO Ed§ bhgwZ 
ZoQ>dH©$ AZwg§YmZ n[a`moOZm  

All India Network Research Project on 
Onion and Garlic (AINRPOG)

A.	Crop	Improvement

Onion	and	garlic	germplasm

Twenty	nine	accessions	(Acc.	1693	to	Acc.	1721)	of	

onion	 were	 collected	 from	 different	 districts	 i.e.	

Bagalkot,	Koppal,	Belgum,	Bijapaure	and	Bellari	of	

Karnataka	 during	 2017	whereas	 15	 accession	 of	

garlic	were	collected	from	different	parts	of	county.	

In	onion,	during	kharif	season,	more	than	200	q/ha	

marketable	yield	was	recorded	in	168	accessions	

including	936	 (769.33),	 1054	 (762),	 1306	 (752),	

1631	(738.67)	and	1048	(720)	of	red	germplasm	

and	 11	 accessions	 including	 W-302	 (435.00),	

Bhima	Shubhra	(360),	W-344	(333),	W-009	(307)	

and	W-321	(294)	of	white	germplasm.	During	late	

kharif	 season,	 more	 than	 400	 q/ha	 marketable	

yield	was	recorded	in	27	accessions	including	1647	

(664),	1214	(631.11),	1199	(618),	1459	(546.67)	

and	1416	(518.67)	of	red	germplasm	and	accession	

W-301	(427)	of	white	germplasm.	However,	during	

rabi	season,	more	than	300	q/ha	marketable	yield	

was	recorded	in	9	accessions	including	1650	(490),	

571	(380),	1653	(373.33),	1577	(366.67)	and	916	

(328) 	 of 	 red	 germplasm	 at 	 ICAR- 	 DOGR,	

Rajgurunagar.	

In	 case	 of	multiplier	 onion	 during	 kharif	 season,	

highest	total	yield	was	recorded	in	accession	1546-

Agg	(260.03	q/ha)	followed	by	1549-Agg	(240.10	

q/ha),	1525-Agg	(238.05	q/ha),	1541-Agg	(224.19	

q/ha)	and	1550-Agg	(214.14	q/ha)	whereas	during	

rabi	 season,	 highest	 total	 yield	 was	 recorded	 in	

1537-Agg	 (175.76	 q/ha)	 followed	 by	 1549-Agg	

(172.44	q/ha),	1543-Agg	(172.25	q/ha),	1546-Agg	

(166.30	 q/ha)	 and	 1538-Agg	 (164.89	 q/ha)	 at	

ICAR-DOGR,	Rajgurunagar.	

H$. \$gb gYw ma 

ß`mO Ed§ bhgZw  OZZÐì >̀ 

df© 2017 H$o  Xma¡ mZ H$ZmQ© >H$ amÁ` H$o  {d{^Þ {Obm| ̀ Wm ~mJbH$mQo >, 
H$mßo nb, ~bo Jm_, ~rOmnaw  VWm ~„o mar go ß`mO H$s 29 àm{á`m| 
(àm{á 1693 go àm{á 1721) H$m gH§ $bZ {H$`m J`m O~{H$ Xeo  H$o  
{d{^Þ ̂ mJm| go bhgZw  H$s 15 àm{á`m| H$m gH§ $bZ {H$`m J`m&

Iar\$ _mg¡ _ H$o  Xma¡ mZ ß`mO _| bmb OZZÐì` H$s 936 
(769.33), 1054 (762), 1306 (752), 1631 (738.67) 
VWm 1048 (720) Ama¡  g\$o X OZZÐì` H$s S>ãë ỳ -302 
(435), ̂ r_m eŵ m«  (360), S>ãë ỳ -344 (333), S>ãë ỳ y -009 
(307) VWm  S>ãë ỳ -321 (294.00) H$s 11 àm{á`m| g{hV H$w b 
168 àm{á`m| _| 200 q¹$Q>b/h.o  go ^r A{YH$ H$s {dnUZ `m½o ` 
CnO nmB© JB© & nN>Vo r Iar\$ _mg¡ _ H$o  Xma¡ mZ, bmb OZZÐì` H$s  
1647 (664), 1214 (631.11), 1199 (618), 1459 
(546.67) VWm 1416 (518.67) Ama¡  g\$o X OZZÐì` H$s S>ãë ỳ 
301 (427) g{hV 27 àm{á`m| _| 400 q¹$Q>b/h.o  go ̂ r A{YH$ H$s 
{dnUZ `m½o `  CnO XO© H$s JB&©  hmbm{§ H$, a~r _mg¡ _ H$o  Xma¡ mZ, 
^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa _| 
bmb OZZÐì` H$s 1650 (490), 571 (380), 1653 
(373.33), 1577 (366.67) VWm  916 (328) g{hV H$w b 9 
àm{á`m| _| 300 q¹$Q>b/h.o  go ̂ r A{YH$ H$s {dnUZ ̀ m½o ` CnO XO© 
H$s JB© Wr& 

~hJþ Uw H$ ß`mO H$o  _m_bo _,|  Iar\$ _mg¡ _ H$o  Xma¡ mZ g~go A{YH$ 
H$w b CnO àm{á 1546 -EJo « (260.03 q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV  
H$« _e: 1549 -EJo « (240.10 q¹$Q>b/h.o ), 1525 - EJo « (238.05 
q¹$Q>b/h.o ), 1541- EJo « (224.19 q¹$Q>b/h.o ) VWm 1550  -EJo «
(214.14 q¹$Q>b/h.o ) _| nmB© JB© O~{H$ a~r _mg¡ _ H$o  Xma¡ mZ, 
^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa _| 
g~go A{YH$ H$w b CnO 1537 - EJo « (175.76 q¹$Q>b/h.o ) _| Ed§ 
VXnþ amÝV H$« _e: 1549 EJo « (172.44 q¹$Q>b/h.o ), 1543-  EJo «
(172.25 q¹$Q>b/h.o ), 1546 - EJo « (166.30 q¹$Q>b/h.o ) VWm 
1538 - EJo « (164.89 q¹$Q>b/h.o ) _| XO© H$s JB&©
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In	 garlic,	 during	 kharif,	 out	 of	 272	 total	 planted	

garlic	germplasm	only	110	accessions	could	able	to	

form	 bulb.	 Accessions	 namely	 710	 (33.30	 q/ha),	

444	 (31.40	 q/ha),	 413	 (30.40	 q/ha)	 yielded	

significantly	 superior	 over	 check	 Bhima	 Purple	

(17.10	 q/ha).	 Highest	 TSS	 was	 reported	 by	

genotype	24	(42.52%)	 followed	 in	458	(40.68%)	

and	 9	 (40.20%).	 However	 during	 rabi,	 67	 garlic	

accessions	 including	 checks	 were	 evaluated	 for	

yield	 and	 contributing	 traits.	 Accessions	 namely	

662	 (54.70	 q/ha),	 752	 (47.90	 q/ha),	 709	 (42.20	

q/ha)	 yielded	 significantly	 superior	 over	 check	

Bhima	 Purple	 (41.10	 q/ha).	 Highest	 TSS	 was	

reported	 by	 genotype	 678	 (45.10%)	 followed	 by	

742	(45.10%)	and	703	(45	%).

Onion	varietal/	hybrids	evaluation	trials

a.	 IET	Variety	kharif		trial	2016-17

Out	 of	 17	 entries	 evaluated	 during	 kharif	 2016,	

highest	marketable	yield	was	recorded	in	ON16-01	

(378.88	q/ha)	followed	by	ON16-30	(364.43	q/ha)	

and	 ON16-17	 (347.03	 q/ha).	 Highest	 total	 yield	

was	recorded	in	ON16-17	(412.98	q/ha)	followed	

by	ON16-01	(393.58	q/ha)	and	ON16-30	(390.61	

q/ha).	All	the	entries	were	found	free	from	bolters	

except	 ON16-01	 (0.70%)	 and	 ON16-24	 (0.66%)	

whereas	minimum	double	bulbs	were	recorded	in	

ON16-20	(0.68%),	ON16-01(0.92%)	and	ON16-25	

(1.20%).	Minimum	days	to	harvest	was	recorded	in	

ON16-17	 (108	 days)	 followed	 by	 ON16-22	 (109	

days)	 and	 ON16-20	 (111	 days).	 Minimum	 total	

weight	loss	after	2	months	of	storage	was	recorded	

in	ON16-18	(6.37%)	followed	by	ON16-20	(7.41%)	

and	 ON16-11	 (7.42%)	 whereas	 maximum	 total	

weight	loss	after	2	months	of	storage	was	recorded	

in	ON16-29	(43.45%).

b.	 AVT-I	variety	kharif	trial	2016-17

Out	 of	 12	 entries	 evaluated	 during	 kharif	 2016,	

highest	marketable	yield	was	recorded	in	ON15-16	

(330.39	q/ha)	followed	by	ON15-18	(325.04	q/ha)	

and	 ON15-21	 (300.84	 q/ha).	 Highest	 total	 yield	

was	recorded	in	ON15-16	(351.78	q/ha)	followed	

by	ON15-18	(346.36	q/ha)	and	ON15-21	(333.48	

q/ha).	All	the	entries	were	found	free	from	bolters	

bhgZw  _| Iar\$ _mg¡ _ H$o  Xma¡ mZ amno U {H$E JE H$w b 272 bhgZw  
OZZÐì`m|  _| go H$o db 110 àm{á`m| _| H$§ X JR>Z hmo gH$m& àm{á`m| 
Zm_V: 710 (33.30 q¹$Q>b/h.o ), 444 (31.40 q¹$Q>b/h.o ), 
413 (30.40 q¹$Q>b/h.o ) _| gdl© ðo >  Vbw Zr` {H$ñ_  ̂ r_m nnb©  
(17.10 q¹$Q>b/h.o ) H$s Vbw Zm _| C„Io Zr` ê$n go ~ho Va CnO 
hm{gb hBþ &©  A{YH$V_ H$w b Kbw Zerb R>mgo  nXmW© Ae§  OrZàê$n 
24 (42.52%) _| Ed§ VXnþ amÝV 458 (40.68%) Ama¡  9  
(40.20%) _| nm`m J`m& hmbm{§ H$ a~r _mg¡ _ H$o  Xma¡ mZ, Vbw Zr` 
{H$ñ_ g{hV H$w b 67 bhgZw  àm{á`m| H$m _ëy `mH§ $Z CnO Ama¡  CnO 
H$mo ~T‹ >mZo dmbo JUw m| H$o  {bE {H$`m J`m& Vbw Zr` {H$ñ_ ^r_m nnb©  
(41.10 q¹$Q>b/h.o ) H$s Vbw Zm _| àm{á Zm_V: 662 (54.70 
q¹$Q>b/h.o ), 752 (47.90 q¹$Q>b/h.o ), 709 (42.20 
q¹$Q>b/h.o ) _| C„Io Zr` ê$n go H$ht A{YH$ CnO nmB© JB&²©  
A{YH$V_ H$w b Kbw Zerb R>mgo  nXmW© Ae§  OrZàê$n 678 (45.10 
à{VeV) Ed§ VXnþ amÝV  742 (45.10 à{VeV) Ama¡  703 (45 
à{VeV) _| nm`m J`m& 

 ß`mO {H$ñ_m/| gH§ $am| H$o  _ëy `mH§ $Z narjU  

H$. AmBB© Q© >r {H$ñ_  Iar\$ narjU 2016-17

Iar\$ 2016 H$o  Xma¡ mZ H$w b 17 à{d{ï>̀ m| H$m _ëy `m{§ H$Z {H$`m J`m 
{OZ_| go A{YH$V_ {dnUZ ̀ m½o ` CnO AmEo Z 16-01 (378.88 
q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV AmEo Z 16-30 (364.43 q¹$Q>b/h.o ) 
VWm AmEo Z 16-17 (347.03 q¹$Q>b/h.o ) _| nmB© JB&©  A{YH$V_ 
H$w b CnO AmEo Z 16-17 (412.98 q¹$Q>b/h.o ) _| Ed§ CgH$o  ~mX 
AmEo Z 16-01 (393.58 q¹$Q>b/h.o ) Ama¡  AmEo Z 16-30 
(390.61 q¹$Q>b/h.o ) _| nmB© JB&©  AmEo Z 16-01 (0.70 à{VeV) 
Ama¡  AmEo Z 16 - 24 (0.66 à{VeV) H$mo N>mS‹o >H$a AÝ` g^r 
à{d{ï>̀ m§ Vmao  dmbo H$§ Xm| go _ºw $ nmB© JBª O~{H$ g~go H$_ OmS‹o > dmbo 
H$§ X AmEo Z 16-20 (0.68 à{VeV), AmEo Z 16-01 (0.92 
à{VeV) Ama¡  AmEo Z 16 - 25 (1.20 à{VeV) _| nmE JE& IXw mB© 
H$o  {bE g~go H$_ {XZ AmEo Z 16-17 (108 {XZ) Ama¡  VXnþ amÝV 
H$« _e: AmEo Z 16-22 (109 {XZ) Ama¡  AmEo Z 16-20 (111 
{XZ) _| nmE JE& ̂ ÊS>maU H$o  Xmo _mh ~mX g~go H$_ H$w b ̂ ma j{V 
AmEo Z 16-18 (6.37 à{VeV) _| Ed§ VXnþ amÝV  H$« _e: AmEo Z 
16-20 (7.41 à{VeV) VWm AmEo Z 16-11 (7.42 à{VeV) _| 
XO© hBþ © O~{H$ ^ÊS>maU H$o  Xmo _mh ~mX A{YH$V_ H$w b ^ma j{V 
AmEo Z 16-29 (43.45 à{VeV) _| XIo Zo H$mo {_br& 

I. EdrQ>r-1 {H$ñ_  Iar\$ narjU 2016-17 

Iar\$ 2016 H$o  Xma¡ mZ H$w b 12 à{d{ï>̀ m| H$m _ëy `mH§  Z {H$`m J`m 
{OZ_| go A{YH$V_ {dnUZ ̀ m½o `  CnO AmEo Z 15-16 (330.39 
q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV H$« _e: AmEo Z 15-18 (325.04 
q¹$Q>b/h.o ) Ed§ AmEo Z 15-21 (300.84 q¹$Q>b/h.o ) _| XIo r JB&©  
A{YH$V_ H$w b CnO AmEo Z 15-16  (351.78 q¹$Q>b/h.o ) _| Ed§ 
CgH$o  ~mX AmEo Z 15-18  (346.36  q¹$Q>b/h.o ) Ama¡  AmEo Z 
15-21  (333.48  q¹$Q>b/h.o ) _| nmB© JB&©  AmEo Z 15-21  
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except	 ON15-21	 (1.06%)	 whereas	 minimum	

double	bulbs	were	recorded	in	ON15-18	(3.03%)	

and	ON15-16	 (3.70%).	Minimum	days	 to	harvest	

was	recorded	in	ON15-13	(105	days)	followed	by	

ON15-01	and	ON15-11	(109	days).	Minimum	total	

weight	loss	after	2	months	of	storage	was	recorded	

in	 ON15-48	 (11.43%)	 followed	 by	 ON15-18	

(12.25%)	 and	 ON15-45	 (12.65%)	 whereas	

maximum	 total	 weight	 loss	 after	 2	 months	 of	

storage	was	recorded	in	ON15-11	(40.15%).

c.	 AVT-II	variety	kharif	trial	2016-17

Out	 of	 8	 entries	 evaluated	 during	 kharif	 2016,	

highest	marketable	yield	was	recorded	in	ON14-15	

(389.41	q/ha)	followed	by	ON14-04	(361.49	q/ha)	

and	 ON14-13	 (338.74	 q/ha).	 Highest	 total	 yield	

was	recorded	in	ON14-15	(411.50	q/ha)	followed	

by	ON14-04	(389.03	q/ha)	and	ON14-13	(370.08	

q/ha).	All	the	entries	were	found	free	from	bolters	

except	 ON14-04	 (0.30%)	 and	 ON14-23	 (0.46%)	

whereas	minimum	double	bulbs	were	recorded	in	

ON14-23	(2.24%).	Minimum	days	 to	harvest	was	

recorded	 in	 ON14-01	 (106	 days)	 followed	 by	

ON14-04	(106.67	days)	and	ON14-13	(114	days).	

Minimum	 total	 weight	 loss	 after	 2	 months	 of	

storage	 was	 recorded	 in	 ON14-27	 (9.33%)	

followed	 by	 ON14-01	 (13.02%)	 and	 ON14-09	

(13.99%)	whereas	maximum	total	weight	loss	after	

2	 months	 of	 storage	 was	 recorded	 in	 ON14-23	

(22.21%).

d.	 IET	variety	rabi	trial	2016-17

Twenty	 one	 entries	 were	 evaluated	 during	 rabi	

2016-17	 in	6	sq	m	plot	 size.	Among	 that	entries,	

ON16-24	 (162.03	 q/ha)	 recorded	 highest	

marketable	 yield	 followed	 by	 ON16-54	 (153.34	

q/ha)	 and	ON16-17	 (157.15	 q/ha).	 Highest	 total	

yield	 was	 recorded	 in	 ON16-24	 (195.72	 q/ha)	

followed	by	ON16-54	(186.66	q/ha)	and	ON16-18	

(181.10	q/ha).	All	the	entries	were	found	free	from	

bolters	 whereas	 three	 entries	 were	 free	 from	

doubles.	 Experimental	 trail	was	 affected	 by	 Beet	

Army	worm	(Spodoptera	exigua)	and	yield	 losses	

were	more	due	to	bulbs	as	well	as	foliage	damaged	

by	this	pest	in	the	field	before	harvesting.	Minimum	

days	to	harvesting	were	recorded	in	ON16-17	(104	

(1.06  à{VeV) H$mo N>mS‹o >H$a AÝ`  g^r à{d{ï>̀ m§ Vmao  dmbo H$§ Xm| go 
_ºw $ nmB© JBª O~{H$ g~go H$_ OmS‹o > dmbo H$§ X AmEo Z 15-18 (3.03 
à{VeV) VWm AmEo Z 15-16  (3.70  à{VeV) _| nmE JE& IXw mB© 
H$o  {bE g~go H$_ {XZ AmEo Z 15-13  (105  {XZ) Ama¡  
VXnþ amÝV H$« _e: AmEo Z 15-01 Ama¡  AmEo Z 15-11  (109 {XZ) 
_| nmE JE& ̂ ÊS>maU H$o  Xmo _mh ~mX g~go H$_ H$w b ̂ ma j{V AmEo Z 
15-48  (11.43 à{VeV) _| Ed§ VXnþ amÝV H$« _e: AmEo Z 15-
18  (12.25  à{VeV) VWm AmEo Z 15-45  (12.65  à{VeV) 
_| XO© hBþ © O~{H$ ̂ ÊS>maU H$o  Xmo _mh ~mX A{YH$V_ H$w b ̂ ma j{V 
AmEo Z 15-11 (40.15  à{VeV) _| XIo Zo H$mo {_br& 

J. EdrQ>r-2 {H$ñ_ Iar\$ narjU 2016-17 

Iar\$ 2016 H$o  Xma¡ mZ H$w b 8 à{d{ï>̀ m| H$m _ëy `mH§ $Z {H$`m J`m 
{OZ_| go A{YH$V_ {dnUZ ̀ m½o ` CnO AmEo Z 14-15  (389.41 
q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV  H$« _e: AmEo Z 14-04  (361.49 
q¹$Q>b/h.o ) Ed§ AmEo Z 14-13  (378.74 q¹$Q>b/h.o ) _| XIo r JB&©  
A{YH$V_ H$w b CnO AmEo Z 14-15 (411.50  q¹$Q>b/h.o ) _| Ed§ 
CgH$o  ~mX AmEo Z 14-04 (389.03  q¹$Q>b/h.o ) Ama¡  AmEo Z 
14-13  (370.08  q¹$Q>b/h.o ) _| nmB© JB&©  AmEo Z 14-04 
(0.30  à{VeV) VWm AmEo Z 14-23 (0.46 à{VeV)  H$mo 
N>mS‹o >H$a AÝ` g^r à{d{ï>̀ m§ Vmao  dmbo H$§ Xm| go _ºw $ nmB© JBª O~{H$ 
g~go H$_ OmS‹o > dmbo H$§ X AmEo Z 14-23 (2.24  à{VeV) _| nmE 
JE& IXw mB© H$o  {bE g~go H$_ {XZ AmEo Z 14-01 (106 {XZ) Ama¡  
VXnþ amÝV H$« _e: AmEo Z 14-04 (106.67 {XZ) Ama¡  AmEo Z 14-
13  (114 {XZ) _| nmE JE& ^ÊS>maU H$o  Xmo _mh ~mX g~go H$_ 
H$w b ^ma j{V AmEo Z 14-27 (9.33 à{VeV) _| Ed§ VXnþ amÝV 
H$« _e: AmEo Z 14-01 (13.02  à{VeV) VWm AmEo Z 14-09   
(13.99   à{VeV) _| XO© hBþ © O~{H$ ^ÊS>maU H$o  Xmo _mh ~mX 
A{YH$V_ H$w b ^ma j{V AmEo Z 14-23 (22.21   à{VeV) _| 
XIo Zo H$mo {_br& 

K. AmBB© Q© >r {H$ñ_  a~r narjU 2016-17 

a~r 2016-17 H$o  Xma¡ mZ 6 dJ© _rQ>a AmH$ma dmbo ßbmQ° > _| H$w b 21 
à{d{ï>̀ m| H$m _ëy `mH§ $Z {H$`m J`m& BZ_| g,o  g~go A{YH$ {dnUZ 
`m½o `  CnO AmEo Z 16-24 (162.03 q¹$Q>b/h.o ) Ed§ VXnþ amÝV 
H$« _e: AmEo Z 16-54 (153.34 q¹$Q>b/h.o ) VWm AmEo Z 16-17 
(157.15 q¹$Q>b/h.o ) _| nmB© JB&©  A{YH$V_ H$w b CnO AmEo Z 
16-24 (195.72 q¹$Q>b/h.o ) Ed§ VXnþ amÝV H$« _e: AmEo Z 16-
54 (186.66 q¹$Q>b/h.o ) VWm AmEo Z 16-18 (181.10 
q¹$Q>b/h.o ) _| XO© H$s JB&©  à`mJo mË_H$ narjU ~rQ> Am_° u dm_° © 
(ñnmSo >mßo Q>ao m EpŠgJAw m) Ûmam à^m{dV hEþ  Ama¡  IXw mB© go nhbo IVo  _| 
Bg ZmerOrd H$o  H$maU H$§ Xm| H$o  gmW gmW n{Îm`m| _| ZHw $gmZ nhM§þ mZo 
H$o  H$maU CnO j{V H$ht Á`mXm nmB© JB&©  IXw mB© H$aZo H$o  {bE V¡̀ ma 
hmZo o _| g~go H$_ {XZ AmEo Z 16-17 (104 {XZ) Ed§ VXnþ amÝV  
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days)	followed	by	ON16-05,	ON16-11	and	ON16-27	

(105	days).	Harvested	bulbs	of	twenty	one	entries	

were	kept	in	perforated	crates	and	stored	for	four	

months	in	ventilated	storage	structure	to	study	the	

storage	 performance	 of	 bulbs.	 The	 perusal	 of	

results	 revealed	 that	 minimum	 total	 weight	 loss	

after	 4	 months	 of	 storage	 recorded	 in	 ON16-35	

(51.23%)	 followed	 by	 ON16-39	 (65.22%)	 and	

ON16-15	 (70.99%)	 whereas	 maximum	 total	

weight	loss	after	4	months	of	storage	was	recorded	

in	ON16-30	(98.60%).

e.	 AVT-I	variety	rabi	trial	2016-17

Thirteen	entries	were	evaluated	during	rabi	2016-

17	in	6	sq	m	plot	size.	Among	that	entries,	ON15-23	

(147.98	q/ha)	recorded	highest	marketable	yield	

followed	by	ON15-27	(132.05	q/ha)	and	ON15-18	

(128.34	q/ha).	Highest	total	yield	was	recorded	in	

ON15-23	 (165.13	 q/ha)	 followed	 by	 ON15-18	

(163.04	 q/ha)	 and	 ON15-13	 (156.92	 q/ha).	

Experimental	 trail	 was	 affected	 by	 Beet	 Army	

worm	 (Spodoptera	 exigua)	 and	 yield	 losses	were	

more	due	to	bulbs	as	well	as	 foliage	damaged	by	

this	 pest	 in	 the	 field	 before	 harvesting.	 All	 the	

entries	were	found	free	from	bolters	whereas	five	

entries	were	free	from	doubles.	Minimum	days	to	

harvesting	were	recorded	in	ON15-42	(107	days)	

followed	 by	 ON15-06,	 ON15-11,	 ON15-20	 and	

ON15-23	(108	days).	Harvested	bulbs	of	 thirteen	

entries	were	kept	in	perforated	crates	and	stored	

for	four	months	in	ventilated	storage	structure	to	

study	 the	 storage	 performance	 of	 bulbs.	 The	

perusal	 of	 results	 revealed	 that	 minimum	 total	

weight	loss	after	4	months	of	storage	recorded	in	

ON15-20	(61.60%)	followed	by	ON15-23	(62.46%)	

and	 ON15-37	 (70.01%)	whereas	maximum	 total	

weight	loss	after	4	months	of	storage	was	recorded	

in	ON15-11	(97%).

f.	 AVT-II	variety	rabi	trial	2016-17

Nine	entries	were	evaluated	during	rabi	2016-17	in	

6	 sq	 m	 plot	 size.	 Among	 that	 entries,	 ON14-25	

(162.69	q/ha)	recorded	highest	marketable	yield	

followed	by	ON14-27	(158.82	q/ha)	and	ON14-11	

(158.02	q/ha).	Highest	total	yield	was	recorded	in	

ON14-27	 (217.40	 q/ha)	 followed	 by	 ON14-25	

(204.38	 q/ha)	 and	 ON14-04	 (192.69	 q/ha).	

AmEo Z 16-05, AmEo Z 16-11 VWm AmEo Z 16-27 (105 {XZ) 
_| bJ&o  B¸$sg à{d{ï>̀ m| H$o  IXw mB© {H$E JE H$§ Xm| H$mo {N>{ÐV H$o« Qg²  _| 
aIH$a hdmXma ̂ ÊS>maU ga§ MZm _| Mma _mh H$o  {bE ̂ ÊS>m[aV {H$`m 
J`m Vm{H$ H$§ Xm| H$o  ^ÊS>maU àXeZ©  H$m AÜ``Z {H$`m Om gH$o & 
n[aUm_m| H$mo XIo Zo na nVm Mbm {H$ ̂ ÊS>maU H$o  Mma _mh ~mX g~go 
H$_ H$w b ^ma j{V AmEo Z 16-35 (51.23 à{VeV) _| Ed§ 
VXnþ amÝV H$« _e: AmEo Z 16-39 (65.22 à{VeV) VWm AmEo Z 
16-15 (70.99 à{VeV) _| nmB© JB© O~{H$ g~go A{YH$ H$w b ̂ ma 
j{V AmEo Z 16-30 (98.60 à{VeV) _| nmB© JB&©  

S>. EdrQ>r-1 {H$ñ_  a~r narjU 2016-17 

a~r 2016-17 H$o  Xma¡ mZ 6 dJ© _rQ>a AmH$ma dmbo ßbmQ° > _| H$w b 13 
à{d{ï>̀ m| H$m _ëy `mH§ $Z {H$`m J`m& BZ_| g,o  g~go A{YH$ {dnUZ 
`m½o `~ CnO AmEo Z 15-23  (147.98 q¹$Q>b/h.o ) Ed§ VXnþ amÝV 
H$« _e: AmEo Z 15-27 (132.05 q¹$Q>b/h.o ) VWm AmEo Z 15-18  
(128.34 q¹$Q>b/h.o ) _| nmB© JB&©  A{YH$V_ H$w b CnO AmEo Z 
15-23  (165.13 q¹$Q>b/h.o ) Ed§ VXnþ amÝV H$« _e: AmEo Z 15-
18  (163.04 q¹$Q>b/h.o ) VWm AmEo Z 15-13 (156.92  
q¹$Q>b/h.o ) _| XO© H$s JB&©  à`mJo mË_H$$ narjU ~rQ> Am_° u dm_° © 
(ñnmSo >mßo Q>ao m EpŠgJAw m ) Ûmam à^m{dV hEþ  Ama¡  IXw mB© go nhbo IVo  _| 
Bg ZmerOrd H$o  H$maU H$§ Xm| H$o  gmW gmW n{Îm`m| _| ZHw $gmZ nhM§þ mZo 
H$o  H$maU CnO j{V H$ht Á`mXm nmB© JB&²©  g^r à{d{ï>̀ m§ Vmao  dmbo 
H$§ Xm| go _ºw $ Wt O~{H$ nmM§  à{d{ï>̀ m§ OmS‹o > dmbo H$§ Xm| go _ºw $ nmB© JB&ª  
IXw mB© H$aZo H$o  {bE V¡̀ ma hmZo o _| g~go H$_ {XZ AmEo Z 15-42  
(107 {XZ) Ed§ VXnþ amÝV AmEo Z 15-06, AmEo Z 15-11, AmEo Z 
15-20  VWm AmEo Z 15-23 (108 {XZ) _| bJ&o  Vao h  à{d{ï>̀ m| 
H$o  IXw mB© {H$E JE H$§ Xm| H$mo {N>{ÐV H$o« Qg²  _| aIH$a hdmXma ̂ ÊS>maU 
ga§ MZm _| Mma _mh H$o  {bE ^ÊS>m[aV {H$`m J`m Vm{H$ H$§ Xm| H$o  
^ÊS>maU àXeZ©  H$m AÜ``Z {H$`m Om gH$o & n[aUm_m| H$mo XIo Zo na 
nVm Mbm {H$ ^ÊS>maU H$o  Mma _mh ~mX g~go H$_ H$w b ^ma j{V 
AmEo Z 15-20 (61.60  à{VeV) _| Ed§ VXnþ amÝV H$« _e: AmEo Z 
15-23  (62.46  à{VeV) VWm AmEo Z 15-37  (70.01 
à{VeV) _| nmB© JB© O~{H$ g~go A{YH$ H$w b ̂ ma j{V AmEo Z 15-
11  (97 à{VeV) _| nmB© JB&©

M. EdrQ>r-2  {H$ñ_  a~r narjU 2016-17 

a~r 2016-17 H$o  Xma¡ mZ 6 dJ© _rQ>a AmH$ma dmbo ßbmQ° > _| H$w b 9 
à{d{ï>̀ m| H$m _ëy `mm§ H$Z {H$`m J`m& BZ_| g,o  g~go A{YH$ {dnUZ 
`m½o `a CnO AmEo Z 14-25  (162.69 q¹$Q>b/h.o ) Ed§ VXnþ amÝV 
H$« _e: AmEo Z 14-27  (158.82 q¹$Q>b/h.o ) VWm AmEo Z 14-11   
(158.02 q¹$Q>b/h.o ) _| nmB© JB&©  A{YH$V_ H$w b CnO AmEo Z 
14-27  (217.40 q¹$Q>b/h.o ) Ed§ VXnþ amÝV H$« _e: AmEo Z 14-
25  (204.38 q¹$Q>b/h.o ) VWm AmEo Z 14-04 (192.69  
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Experimental	trail	was	affected	by	Beet	Army	worm	

(Spodoptera	 exigua)	 and	 yield	 losses	 were	 more	

due	to	bulbs	as	well	as	foliage	damaged	by	this	pest	

in	the	field	before	harvesting.	All	the	entries	were	

found	free	from	bolters	whereas	three	entries	were	

free	 from	 double	 bulbs.	 Minimum	 days	 to	

harvesting	 were	 recorded	 in	 ON14-04	 (103.33	

days)	 followed	 by	 ON14-01	 (104.33	 days)	 and	

ON14-15	 (105	 days).	 Harvested	 bulbs	 of	 nine	

entries	were	kept	in	perforated	crates	and	stored	

for	four	months	in	ventilated	storage	structure	to	

study	 the	 storage	 performance	 of	 bulbs.	 The	

perusal	 of	 results	 revealed	 that	 minimum	 total	

weight	loss	after	4	months	of	storage	recorded	in	

ON14-27	(61.99%)	followed	by	ON14-25	(68.41%)	

and	 ON14-06	 (72.51%)	whereas	maximum	 total	

weight	loss	after	4	months	of	storage	was	recorded	

in	ON14-15	(96.40%).

g.	 	 	 	 	Multiplier	onion	varietal	evaluation	trials	

(IET)

Seven	entries	were	evaluated	during	kharif	and	rabi	

2016-17.	During	kharif,	 highest	marketable	 yield	

was	recorded	in	MP16-27	(221.71	q/ha)	followed	

by	 MP16-15	 (217.32	 q/ha),	 MP16-29	 (208.40	

q/ha)	 and	 MP16-13	 (199.17	 q/ha).	 TSS	 ranged	

from	 13.19-14.45%,	 minimum	 days	 to	 maturity	

was	 recorded	 in	 MP16-18	 (81	 days)	 while	

maximum	 in	 MP16-13	 (90.67	 days),	 weight	 of	

bulblets/plant	 (i.e.	 per	 hill)	 ranged	 from	 20.61-

34.58	g	and	minimum	storage	weight	loss	after	two	

months	 of	 storage	 was	 recorded	 in	 MP16-18	

(7.97%)	 and	 maximum	 in	 MP16-24	 (11.30%).	

Whereas	during	rabi,	highest	marketable	yield	was	

recorded	 in	MP16-15	 (219.00	 q/ha)	 followed	 by	

MP16-13	 (179.40	q/ha),	MP16-27	 (175.22	q/ha)	

and	 MP16-21	 (138.43	 q/ha).	 TSS	 ranged	 from	

11.68-13.04%,	 minimum	 days	 to	 maturity	 was	

recorded	 in	MP16-15	 (97	 days)	while	maximum	

reported	 in	 MP16-27	 (102	 days),	 weight	 of	

bulblets/	 plant	 (i.e.	 per	 hill)	 ranged	 from	 18.64-

33.26	 g	 and	 minimum	 storage	 loss	 after	 four	

months	 of	 storage	 was	 recorded	 in	 MP16-15	

(25.70%)	while	maximum	in	MP16-24	(34.10%).

Garlic	varietal	evaluation	trials	

Under	AINRPOG	during	2016-17,	two	trials	during	

q¹$Q>b/h.o ) _| XO© H$s JB&©  à`mJo mË_H$ narjU ~rQ> Am_° u dm_° © 
(ñnmSo >mßo Q>ao m EpŠgJAw m)  Ûmam à^m{dV hEþ  Ama¡  IXw mB© go nhbo IVo  
_| Bg ZmerOrd H$o  H$maU H$§ Xm| H$o  gmW gmW n{Îm`m| _| ZHw $gmZ 
nhM§þ mZo H$o  H$maU CnO j{V H$ht Á`mXm nmB© JB&©  g^r à{d{ï>̀ m§ Vmao  
dmbo H$§ Xm| go _ºw $ Wt O~{H$ VrZ  à{d{ï>̀ m§ OmS‹o > dmbo H$§ Xm| go _ºw $ 
nmB© JB&ª  IXw mB© H$aZo H$o  {bE V¡̀ ma hmZo o _| g~go H$_ {XZ AmEo Z 
14-04 (103.33 {XZ) Ed§ VXnþ amÝV AmEo Z 14-01 (104.33 
{XZ) VWm  AmEo Z 14-15  (105  {XZ) _| bJ&o  Zm¡ à{d{ï>̀ m| H$o  
IXw mB© {H$E JE H$§ Xm| H$mo {N>{ÐV H$o« Qg²  _| aIH$a hdmXma ^ÊS>maU 
ga§ MZm _| Mma _mh H$o  {bE ^ÊS>m[aV {H$`m J`m Vm{H$ H$§ Xm| H$o  
^ÊS>maU àXeZ©  H$m AÜ``Z {H$`m Om gH$o & n[aUm_m| H$mo XIo Zo na 
nVm Mbm {H$ ^ÊS>maU H$o  Mma _mh ~mX g~go H$_ H$w b ^ma j{V 
AmEo Z 14-27 (61.99  à{VeV) _| Ed§ VXnþ amÝV H$« _e: AmEo Z 
14-25 (68.41 à{VeV) VWm AmEo Z 14-06  (72.51  
à{VeV) _| nmB© JB© O~{H$ g~go A{YH$ H$w b ̂ ma j{V AmEo Z 14-
15  (96.40  à{VeV) _| nmB© JB&©  

N>. ~hJþ Uw H$ ß`mO {H$ñ_r` _ëy `mH§ $Z narjU (AmBB© Q© >r)

Iar\$ Ed§ a~r 2016-17 H$o  Xma¡ mZ ß`mmO H$s H$w b gmV à{d{ï>̀ m| 
H$m _ëy `mH$Z {H$`m J`m& Iar\$ _,|  g~go A{YH$ {dnUZ ̀ m½o ` CnO 
E_nr 16-27 (221.71 q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV H$« _e: E_nr 
16-15 (217.32 q¹$Q>b/h.o ), E_nr 16-29 (208.40 
q¹$Q>b/h.o ) VWm E_nr 16-13 (199.17 q¹$Q>b/h.o ) _| XO© H$s 
JB&©  H$w b Kbw Zerb R>mgo  nXmW© _mÌm 13.19 go 14.45 à{VeV H$o  
~rM Wr& n[an¹$Vm _| bJZo dmbo g~go H$_ {XZ E_nr 16-17 (81 
{XZ) _| O~{H$ g~go A{YH$ {XZ E_nr 16-13 (90.67 {XZ) _| 
XIo o JE& à{V nmY¡ m H$§ {XH$m H$m ^ma (`Wm à{V erf)©  20.61 go 
34.58 Jm« _ H$o  ~rM Wm Ama¡  ^ÊS>maU H$o  Xmo _mh nümV g~go H$_ 
^ÊS>maU ̂ ma j{V E_nr 16-18 (7.97 à{VeV) _| O~{H$ g~go 
A{YH$ ̂ ma j{V E_nr 16-24 (11.30 à{VeV) _| nmB© JB&²©  a~r 
_mg¡ _ H$o  Xma¡ mZ, g~go A{YH$ {dnUZ ̀ m½o `  CnO E_nr 16-15 
(219.00 q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV H$« _e: E_nr 16-13 
(179.40 q¹$Q>b/h.o ), E_nr 16-27 (175.22 q¹$Q>b/h.o ) VWm 
E_nr 16-21 (138.43 q¹$Q>b/h.o ) _| XO© H$s JB&©  H$w b 
Kbw Zerb R>mgo  nXmW© _mÌm 11.68 go 13.04  à{VeV H$o  ~rM Wr& 
n[an¹$Vm _| bJZo dmbo g~go H$_ {XZ E_nr 16-15 (97 {XZ) _| 
O~{H$ g~go A{YH$ {XZ E_nr 16-27 (102 {XZ) _| XIo o JE& 
à{V nmY¡ m H$§ {XH$m H$m ̂ ma (`Wm à{V erf)©  18.64 go 33.26 Jm« _ 
H$o  ~rM Wm Ama¡  ̂ ÊS>maU H$o  Xmo _mh nümV g~go H$_ ̂ ÊS>maU ̂ ma 
j{V E_nr 16-15 (25.70 à{VeV) _| O~{H$ g~go A{YH$ ̂ ma 
j{V E_nr 16-24 (34.10 à{VeV) _| nmB© JB&©  

 bhgZw  {H$ñ_r` _ëy `mH§ $Z narjU 

df© 2016-17 H$o  Xma¡ mZ ApIb ̂ maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  
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kharif	i.e	IET	(8	entries)	and	AVT-II	(7	entries)	and	

two	 trials	 in	 rabi	 IET	 (9	 entries)	 and	 AVT-II	 (9	

entries)	 were	 conducted	 and	 entries	 were	

evaluated	for	marketable	yield	and	other	specific	

traits	 like	 storage,	 disease	 reaction	 and	 storage	

performance	 etc.	 Trial	 wise	 performance	 of	

evaluated	entries	was	as	follows:

Kharif:	IET

Among	eight	evaluated	genotypes,	entry	GN	15-65	

(DG-08-12)	given	higher	marketable	yield	 (14.95	

q/ha)	followed	by	the	GN	15-62	(JG-12-02)	given	

the	(13.24	q/ha).	The	entry	GN	15-65(DG-08-12)	

recorded	minimum	total	loss	(17.26%)	followed	by	

GN	 15-62	 (JG-12-02)	 (17.31%)	 after	 4	 months	

storage.	 Maximum	 average	 bulb	 weight	 was	

recorded	 in	 GN	 15-68	 (Bhima	 Purple-Check)	

(4.94g).	 Highest	 number	 of	 clove	 (6.53)	 was	

recorded	in	GN	15-70	(Bhima	Omkar-Check).

Kharif:	AVT-II

Out	of	seven	evaluated	genotypes,	the	entry	GN	14-

25	 (Selection	 10-3)	 of	 (21.62	 q/ha)	 given	

significantly	higher	marketable	yield	 followed	by	

GN	14-13	(JG-11-07)	(20.06	q/ha).	The	entry	GN	

14-01	 (G-405)	 recorded	 minimum	 total	 loss	

(19.42%)	 followed	 by	 GN	 14-13	 (JG-11-07)	

(22.78%)	 after	 4	 months	 storage.	 Maximum	

average	bulb	weight	was	recorded	in	GN	14-13	(JG-

11-07)	(6.93g).	Highest	number	of	clove	(9.40)	was	

recorded	in	GN	14-25	(Selection	10-3).

Rabi:	IET

Nine	entries	of	garlic	were	evaluated	for	their	yield	

performance	during	rabi	season	in	IET	trial,	GN	15-

70	 (Bhima	 Omkar-Check)	 yielded	 highest	

marketable	yield	(141.17	q/ha)	followed	by	GN	15-

83	(UHF	G12-2)	(109.75	q/ha).	Lowest	total	loss	of	

9.02%	was	 recorded	 by	 entry	 GN	 15-72	 (G-189-

Check).	Highest	pyruvic	acid	content	was	recorded	

by	GN	15-68	(Bhima	Purple-Check)	and	GN	15-70	

(Bhima	 Omkar-Check).	 Highest	 number	 of	 clove	

(12.67)	was	recorded	in	GN	15-70	(Bhima	Omkar-

Check).

Rabi:	AVT-II

Nine	 entries	 of	 garlic	 were	 evaluated	 for	 their	

significantly	yield	performance	during	rabi	season	

AZgw Y§ mZ n[a`mOo Zm H$o  AV§ JV©  Iar\$ _| Xmo narjU `Wm AmBB© Q© >r 
(8 à{d{ï>̀ m)§  VWm EdrQ>r-2 (7 à{d{ï>̀ m)§  Ama¡  a~r _| Xmo narjU 
`Wm AmBB© Q© >r (9 à{d{ï>̀ m)§  VWm EdrQ>r-2 (9 à{d{ï>̀ m)§  Am`m{o OV 
{H$E JE Ama¡  à{d{ï>̀ m| H$m _ëy `mH§ $Z {dnUZ `m½o ` CnO Ed§ AÝ` 
{d{eï> JUw m| ̀ Wm ̂ ÊS>maU, amJo  à{V{H$« `m Ed§ ̂ ÊS>maU, àXeZ©  Am{X 
H$o  {bE {H$`m J`m& _ëy `m{§ H$V à{d{ï>̀ m| H$m narjU dma àXeZ©  Bg 
àH$ma h¡ : 

Iar\$ : AmBB© Q© >r 

H$w b AmR> OrZàê$nm| H$m _ëy `mH§ $Z {H$`m J`m {OZ_| go g~go A{YH$ 
{dnUZ `m½o `a CnO à{d{ï> OrEZ 15-65 (S>rOr -08  12) 
(14.95 q¹$Q>b /h.o ) _| Ed§ VXnþ amÝV  OrEZ 15  62 (OOo r-
12-02) (13.24 q¹$Q>b/h.o ) _| nmB© JB&©  ̂ ÊS>maU H$o  Mma _mh ~mX 
g~go H$_ H$w b j{V à{d{ï> OrEZ 15-65 (OrEZ-08-12) 
(17.26 à{VeV) _| Ed§ VXnþ amÝV OrEZ 15-62 (OOo r-12-
02) (17.31 à{VeV) _| XIo r JB&©  A{YH$V_ Amg¡ V H$§ X ^ma 
OrEZ 15-68 (^r_m nnb©  Vbw Zr`) (4.94 Jm« _) _| nm`m J`m Ama¡  
H${b`m| H$s A{YH$V_ g»§ `m OrEZ 15-70 (^r_m Am‘o H$ma 
Vbw Zr`) (6.53) _| nmB© JB&©  

Iar\$ : EdrQ>r -II

H$w b gmV OrZàê$nm| H$m _ëy `mH§ $Z {H$`m J`m {OZ_| go C„I| Zr` 
ê$n go CƒVa {dnUZ ̀ m½o >̀ CnO à{d{ï> OrEZ 14-25 (gbo Šo eZo  
10-3) (21.62 q¹$./h.o ) _| Ed§ VXnþ amÝV OrEZ 14-13 (OOo r-
11-07) (20.06 q¹$Q>b/h.o ) _| XO© hBþ &©  ̂ ÊS>maU H$o  Mma _mh ~mX 
g~go H$_ H$w b j{V OrEZ 14-01 (Or 405) (19.42 à{VeV) 
_| Ed§ VXnþ amÝV OrEZ 14-13 (OOo r-11-07) (22.78 
à{VeV) _| XIo r JB&©  g~go A{YH$ Amg¡ V H$§ X ̂ ma OrEZ 14-13 
(OOo r-11-07) (6.93 Jm« _) _| O~{H$ H${b`m| H$s g~go A{YH$ 
g»§ `m  (9.40) OrEZ 14-25 (gbo Šo eZ 10-3) _| nmB© JB&©  

a~r : AmBB© Q© >r 

AmBB© Q© >r narjU H$o  AV§ JV©  a~r _mg¡ _ H$o  Xma¡ mZ bhgZw  H$s H$w b Zm¡ 
à{d{ï>̀ m| H$m _ëy `mH§ $Z CZH$o  CnO àXeZ©  H$m nVm bJmZo H$o  {bE 
{H$`m J`m& g~go A{YH$ {dnUZ ̀ m½o ` CnO OrEZ 15-70 (^r_m 
Am‘o H$ma Vbw Zr`) (141.17 q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV OrEZ 
15-83 (`Ey ME\$ Or 12-2) (109.75 q¹$Q>b/h.o ) _| nmB© JB&©  
à{d{ï> OrEZ 15-72 (Or-189  Vbw Zr`) _| 9.02 à{VeV H$s 
g~go H$_ H$w b j{V XIo Zo H$mo {_br& A{YH$V_ nmBê${dH$ Aåb 
_mÌm OrEZ 15-68 (^r_m nnb©  - Vbw Zr`) Ed§ OrEZ 15-70 
(^r_m Am‘o H$ma  Vbw Zr`) _| nmB© JB&©  H${b`m| H$s A{YH$V_ g»§ `m 
(12.67) OrEZ 15-70 (^r_m Am‘o H$ma Vbw Zr`) _| XO© hBþ &©

a~r : EdrQ>r  -II

EdrQ>r -II narjU H$o  VhV, a~r _mg¡ _ _| bhgZw  H$s H$w b Zm¡ 
à{d{ï>̀ m| H$m _ëy `mH§ $Z CZH$o  {d{eï>  CnO àXeZ©  H$m nVm bJmZo H$o  
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in	 AVT-II	 trial,	 entry	 GN	 14-05(G-418)	 yielded	

highest	marketable	 yield	 (150.57	 q/ha)	 followed	

by	GN	14-01	(G-405)	(148.16	q/ha).	Lowest	total	

loss	of	11.68%	was	recorded	by	entry	GN	14-01(G-

405).	Highest	pyruvic	acid	content	was	recorded	by	

GN	14-27(Bhima	Purple-Check)	and	GN	14-15	(DG-

08-14).	 Highest	 number	 of	 clove	 (10.6)	 was	

recorded	in	GN	14-27(Bhima	Purple-Check).

{bE {H$`m J`m& A{YH$V_ {dnUZ `m½o §̀ CnO à{d{ï> OrEZ 14-
05 (Or 418) (150.57 q¹$Q>b/h.o ) _| Ed§ VXnþ amÝV OrEZ 14-
01 (Or 405) (148.16 q¹$Q>b/h.o ) _| nmB© JB&©  à{d{ï> OrEZ 
14-01 (Or 405) _| g~go H$_ H$w b j{V (11.68 à{VeV) XO© 
hBþ &©  A{YH$V_ nmBê${dH$ Aåb _mÌm OrEZ 14-27 (^r_m nnb©  
Vbw Zr`) VWm OrEZ 14-15 (S>rOr-08-14) _| XIo Zo H$mo {_br& 
H${b`m| H$s A{YH$V_ g»§ `m (10.6) OrEZ 14-27 (^r_m nnb©   
Vbw Zr`) _| nmB© JB&©   

I. \$gb CËnmXZ 

bhgZw  H$s H$§ Xr` CnO, VrImnZ Ama¡  ^ÊS>maU JUw dÎmm  na 
gë\$a AZàw `mJo  H$m à^md 

bhgZw  H$s CnO, gë\$a AnQ>Ho $ Ama¡  bhgZw  H$§ Xm| H$s Od¡  
amgm`{ZH$ {defo VmAm| na gë\$a AZàw `mJo  H$o  à^mdm| H$m _ëy `mH§ $Z 
H$aZo H$o  {bE IVo  narjU {H$`m J`m& narjU H$mo N>: CnMmam| H$o  gmW 
`mÑpÀN>H$ IÊS> aMZm _| {H$`m J`m& àË`Ho $ CnMma H$mo Mma ~ma 
Xmho am`m J`m& narjU _| OmM§ o JE N>: CnMma Bg àH$ma h¢ :  Q>r-1 : 
{Z¶Ì§ U (gë\$a H$m H$mBo © à`mJo  Zht); Q>r-2 :15 {H$Jm« . gë\$a à{V 
hŠo Q>̀o a; Q>r-3 : 15 {H$Jm« . gë\ a à{V hŠo Q>̀o a; Q>r-4 : 45 {H$Jm« . 
gë\$a à{V hŠo Q>̀o a; Q>r-5 :  60 {H$Jm« . gë\$a à{V hŠo Q>̀o a; Q>r-
6 : 75 {H$Jm« . gë\$a à{V hŠo Q>̀o a& 15-10 g_o r. H$m \$mgbm aIVo 
hEþ  Aº$y ~a H$o  MmW¡ o gámh _| bhgZw  H$s ì`mdgm{`H$ {H$ñ_  ^r_m 
nnb©  H$s amno mB© H$s JB&©  \$gb H$mo ^mH$¥ AZnw -ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb` Ûmam {dH${gV _mZH$ ar{V nH¡ $o O H$m AZnw mbZ 
H$aVo hEþ  V¡̀ ma {H$`m J`m& à`mJo mË_H$ IVo m| go àma{§ ^H$ _X¥ m Z_Zy m| 
H$m gH§ $bZ {H$`m J`m Ama¡  CZH$m {dûcfo U _X¥ m {defo VmAm| H$m nVm 
bJmZo H$o  {bE {H$`m J`m& _X¥ m H$o  àma{§ ^H$ Cda© Vm ñVa go nVm Mbm 
{H$ à`mJo mË_H$ IVo m| H$s _X¥ m _| CnbãY gë\$a ~hVþ  Aën _mÌm _| 
Wm Omo {H$ à{V hŠo Q>̀o a 25 {H$Jm« . go ̂ r H$_ Wm& n[aUm_m| _| àX{eV©  
hAþ m {H$ gë\$a Cda© rH$aU H$aZo go {Z¶Ì§ U H$s Vbw Zm _| bhgZw  H$s 
CnO _| C„Io Zr` ê$n go d{¥ Õ hBþ &©  {Z¶Ì§ U H$o  _Hw $m~bo _| gë\$a H$m 
à`mJo  H$aZo na bhgZw  H$s H$§ Xr` CnO _| 12.1 go 25.4 à{VeV 
H$s ~T‹ >mVo ar XIo Zo H$mo {_br& 30 {H$Jm« ./h.o  H$s Xa na gë\$a H$m 
à`mJo  H$aZo na g~go A{YH$ d{¥ Õ XO© hBþ &©  amno U H$o  30 {XZ ~mX 
VH$ gë\$a H$m à`mJo  H$aZo na H$§ Xr` CnO _| ~T‹ >mVo ar hBþ © Ama¡  30 
{H$Jm« ./h.o  go A{YH$ gë\$a H$m à`mJo  H$aZo na bhgZw  CnO _| H$_r 
AmB&©  {Z¶Ì§ U H$s Vbw Zm _| gë\$a H$m à`mJo  H$aZo na gë\$a 
AnQ>Ho $, Ebr{gZ _mÌm VWm nmBê${dH$ Aåb _mÌm _| C„Ioo Zr` 
~T‹ >mVo ar hBþ &©  75 {H$Jm« . gë\$a à{V hŠo Q>̀o a H$o  ñVa VH$ gë\$a 
à`mJo  _| ~T‹ >mVo ar H$aZo na gë\$a AnQ>Ho $, Ebr{gZ _mÌm Ama¡  
nmBê${dH$ Aåb _mÌm _| ap¡ IH$ d{¥ Õ XIo Zo H$mo {_br& O~{H$ 30 
{H$Jm« . gë\$a à{V hŠo Q>̀o a H$o  ñVa VH$ H$w b {\$Zmbo  Ama¡  H$w b 
âbdo mZo mB° Sg²  _mÌm _| ~T‹ >mVo ar hBþ © Ama¡  Bggo A{YH$ _mÌm _| gë\$§ a 
H$m à`mJo  H$aZo na BZ_| {JamdQ> AmB&²©  H$w b {\$Zmbo  Ama¡  H$w b 
âbdo mZo mB° Sg²  _mÌm Ûmam CnO ê$PmZ H$m AZgw aU {H$`m J`m&  

B.	Crop	Production

Effect	 of	 sulphur	 application	 on	 bulb	 yield,	

pungency	and	storage	quality	of	garlic

The	Field	experiment	was	conducted	 to	evaluate	

the	 effect	 of	 sulphur	 application	 on	 garlic	 yield,	

sulphur	uptake	and	biochemical	qualities	of	garlic	

bulbs.	 The	 experiment	 was	 laid	 out	 with	 six	

treatments	 in	 randomized	 block	 design.	 Each	

treatment	 was	 replicated	 four	 times.	 The	 six	

treatments	tested	in	the	trial	were	as	follows.	T1:	

control	(no	sulfur	(S));	T2:	15	kg	S/ha;	T3:	30	kg	

S/ha;	T4:	45	kg	S/ha;	T5:	60	kg	S/ha,	and	T6:	75	kg	

S/ha.	Garlic	cv.	Bhima	Purple	was	planted	in	fourth	

week	of	October	at	a	spacing	of	15	×	10	cm.	the	crop	

was	 raised	 by	 following	 standard	 package	 of	

practices	of	ICAR-DOGR.	Initial	soil	samples	from	

the	 experimental	 fields	 were	 collected	 and	

analysed	 for	 soil	 properties.	 Initial	 soil	 fertility	

status	showed	that	the	soils	of	experimental	fields	

were	low	in	available	sulphur	with	less	than	25	kg	

S/ha.	 The	 results	 showed	 that	 the	 sulphur	

fertilization	 increased	 garlic	 yield	 significantly	

compared	 to	 control.	 The	 sulphur	 application	

increased	bulb	yield	by	12.1-25.4%	compared	 to	

control.	The	maximum	increase	was	observed	 in	

plots	applied	with	30	kg	S/ha.	Sulphur	application	

increased	 bulb	 up	 to	 30	 days	 after	 planting	 and	

decreased	garlic	yield	with	increasing	sulphur	level	

beyond	30	kg	S/ha.	Sulphur	application	increased	

sulphur	uptake,	 allicin	 content,	 and	 pyruvic	 acid	

content	significantly	compared	to	control.	Sulphur	

uptake,	 allicin	 content,	 and	 pyruvic	 acid	 content	

increased	linearly	with	increasing	sulphur	level	up	

to	 75	 kg	 S/ha.	 Whereas,	 total	 phenol	 and	 total	

flavonoids	content	increased	up	to	30	kg	S/ha	and	

decreased	 beyond	 30	 kg	 S/ha.	 Total	 phenol	 and	

total	flavonoids	content	followed	the	trend	of	yield.	
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Total	storage	losses	of	garlic	were	observed	for	150	

days	 from	 the	 date	 of	 harvest.	 The	 bulbs	 were	

harvested,	 prepared	 bundles	 having	 25	 garlic	

bulbs	and	stored.	The	observations	were	recorded	

for	total	storage	losses	up	to150	days.	The	results	

showed	application	of	 sulphur	 reduced	 the	 total	

storage	 losses	 significantly	 compared	 to	 control.		

Sulphur	 application	 reduced	 total	 storage	 losses	

by	30.0-38.5%	compared	to	control.						

Effect	of	zinc	and	boron	application	on	yield	and	

storage	quality	of	kharif	onion

The	 field	experiment	was	carried	out	 to	evaluate	

the	effect	of	zinc	and	boron	application	on	yield	and	

storage	 quality	 of	 onion	 at	 ICAR-DOGR	 during	

kharif	 2017.	 The	 experiment	 was	 laid	 out	 in	

randomized	block	design	with	3	replications.	The	

experiment	 consisted	 of	 six	 treatments.	 The	

treatment	details	 are	T1:	 Soil	 application	of	 Zinc	

sulphate	@	10.0	kg	/ha,	T2:	Soil	application	of	Zinc	

sulphate	@	10.0	kg	/ha,	T3:	Foliar	application	of	

Zinc	sulphate	@	0.5	%	@	30	and	45	DAT,	T4:	Soil	

application	 of	 Borax	 @	 10.0	 kg	 /	 ha,	 T5:	 Foliar	

a p p l i c a t i o n 	 o f 	 m i c ro nu t r i e n t 	 m i x t u r e	

(Composition:	Fe-2.5	%,	B-0.50	%,	Zn-3.0%,	Cu-1.0	

%,	Mn-1.0	%)	@	0.5	%	@	30	and	45	DAT,	and	T6:	

Control	without	micronutrient.	The	onion	crop	was	

planted	on	August	18,	2016	with	15	×	10	cm	plant	

spacing.	 	Recommended	package	of	practices	was	

followed	for	growing	onion	crop.

Initial	 soil	 fertility	 status	 of	 experimental	 fields	

showed	that	the	soils	are	deficient	in	available	Fe	

and	Zn.	Zinc	and	boron	treatments	 increased	the	

bulb	 yield	 significantly	 compared	 to	 control.	

Application	of	zinc	increased	yield	by	8.90-9.81%,	

whereas,	 boron	 application	 increased	 yield	 by	

2.28-4.07%	compared	to	control.	Foliar	application	

of	 micronutrient	 mixture	 increased	 2.91%	 yield	

compared	to	control.	The	yield	increase	with	zinc	

and	 boron	 application	 ranged	 between	 2.28	 and	

9.81%	compared	to	control.	

Effect	of	zinc	and	boron	application	on	yield	and	

storage	quality	of	garlic

The	field	experiment	was	conducted	to	evaluate	the	

effect	of	zinc	and	boron	application	on	garlic	yield	

and	 storage	 quality	 in	 clay	 loam	 soil	 (Typic	

Haplustept)	at	ICAR-DOGR	during	rabi	2016-17.	The	

IXw mB© H$s VmarI go 150 {XZm| H$o  {bE bhgZw  _| H$w b ̂ ÊS>maU j{V 
H$mo XIo m J`m& H$§ Xm| H$s IXw mB© H$aH$o , 25-25 bhgZw  H$§ Xm| H$o  ~S§ >b 
V¡̀ ma H$aH$o  CÝh§ | ^ÊS>m[aV {H$`m J`m& 150 {XZm| VH$ H$w b ̂ ÊS>maU 
j{V H$o  AmH§ $S‹ >m| H$mo XO© {H$`m J`m& n[aUm_m| go nVm Mbm {H$ H$§ Q>́mbo  
H$s Vbw Zm _| gë\$a H$m à`mJo  H$aZo na H$w b ^ÊS>maU j{V _| 
C„Io Zr` ê$n go H$_r AmB&©  {Z¶Ì§ U H$o  _Hw $m~bo gë\$a H$m à`mJo  
H$aZo na H$w b ̂ ÊS>maU j{V _| 30.0 go 38.5 à{VeV VH$ H$s H$_r 
AmB&©  

Iar\$ ß`mO H$s CnO Ed§ ^ÊS>maU JUw dÎmm  na qOH$ Ed§ ~mao mZo  
AZàw `mJo  H$m à^md 

Iar\$ 2017 H$o  Xma¡ mZ ^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ 
{ZXeo mb`, amOJêw $ZJa _| ß`mO²  H$s CnO Ed§ ̂ ÊS>maU JUw dÎmm na 
qOH$ d ~mao mZo  H$m à`mJo  H$aZo H$o  à^mdm| H$mo OmM§ Zo H$o  à`mOo Z go IVo  
narjU {H$`m J`m& narjU H$mo VrZ nZw amd{¥ V`m| H$o  gmW `mÑpÀN>H$ 
IÊS> aMZm _| bJm`m J`m& à`mJo  _| H$w b N>: CnMmam| H$mo em{_b 
{H$`m J`m& CnMmam| H$m {ddaU Bg àH$ma h¡ : Q>r  1 : 10.0 
{H$Jm« ./h.o  H$s Xa na qOH$ gë\$o Q> H$m _X¥ m _| AZàw `mJo ; Q>r  2 : 
10.0 {H$Jm« ./h.o  H$s Xa na qOH$ gë\$o Q> H$m _X¥ m _| AZàw `mJo ; Q>r  3 
: amno U H$o  30 Ed§ 45 {XZ ~mX 0.5 à{VeV H$s Xa na qOH$ gë’$o Q> 
H$m nUu` AZàw `mJo ; Q>r  4 : 10.0 {H$Jm« ./h.o  H$s Xa na ~mao Šo g   
H$m _X¥ m _| AZàw `mJo ; Q>r  5 : amno U H$o  30 Ed§ 45 {XZ ~mX  0.5 %  
gúy _m nmfo H$ VËd² {_lU H$m nUu` AZàw `mJo  (g§̀ mOo Z : Fe-	2.5	%,	

B-	0.50	%,	Zn-3.0%,	Cu-1.0	%,	Mn-	1.0	%) ; VWm Q>r  6 : 
gjy _ nmfo H$ VËd a{hV {Z¶Ì§ U& ß`mO H$s \$gb H$m amno U {XZmH§ $ 

18 AJñV, 2016 H$mo nmY¡ o go nmY¡ o H$o  ~rM 15 x 10 g_o r. H$m 
\$mgbm aIH$a {H$`m J`m& ß`mO H$s \$gb H$o  {bE gñ§ VVw  ar{V 
nH¡ $o O H$mo AnZm`m J`m&

à`mJo mË_H$ IVo m| H$o  àma{§ ^H$ _X¥ m Cda© Vm ñVa go nVm Mbm {H$ _X¥ m _| 
CnbãY Am`aZ VWm qOH$ H$s H$_r h&¡  {Z¶Ì§ U H$s Vbw Zm _| qOH$ 
Ed§ ~mao mZo  CnMmam| go H$§ Xr` CnO _| C„Io Zr` d{¥ Õ XIo Zo H$mo {_br& 
{Z¶Ì§ U H$s Vbw Zm _| qOH$ d ~mao mZo  H$m à`mJo  H$aZo na CnO _| 
H$« _e: 8.90 go 9.81 à{VeV VWm 2.28 go 4.07 à{VeV H$s 
~T‹ >mVo ar XIo Zo H$mo {_br& {Z¶Ì§ U H$s Vbw Zm _| gúy _ nmfo H$ VËd 
{_lU H$m nUu` AZàw `mJo  H$aZo na CnO _| 2.91 à{VeV H$s 
~T‹ >mVo ar hBþ &©  {Z¶Ì§ U H$o  _Hw $m~bo qOH$ d ~mao mZo  H$m à`mJo  H$aZo na 
CnO d{¥ Õ 2.28 Ed§ 9.81 à{VeV H$o  ~rM nmB© JB&©   

bhgZw  H$s CnO Ed§ ̂ ÊS>maU JUw dÎmm na qOH$ d ~mao mZo  AZàw `mJo  
H$m à^md 

a~r 2016 - 2017 H$o  Xma¡ mZ ^mH$¥ AZnw -ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa _| {MH$Zr Xåþ _Q>r _X¥ m (Q>mB{nH$ 
hß¡ bñoy Q>ßo Q>) _| bhgZw  H$s CnO Ed§ ^ÊS>maU JUw dÎmm na qOH$ d 
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experiment	consisted	of	six	 treatments	 laid	out	 in	

randomized	block	design	with	 3	 replications.	 The	

treatment	 details	 are	 T1:	 Soil	 application	 of	 Zinc	

sulphate	@	10.0	kg	/ha,	T2:	Soil	application	of	Zinc	

sulphate	@	10.0	kg	/ha,	T3:	Foliar	application	of	Zinc	

sulphate	 @	 0.5	 %	 @	 30	 and	 45	 DAT,	 T4:	 Soil	

application	 of	 Borax	 @	 10.0	 kg	 /	 ha,	 T5:	 Foliar	

application	of	micronutrient	mixture	(Composition:	

Fe-2.5	%,	B-0.50	%,	Zn-3.0%,	Cu-1.0	%,	Mn-1.0	%)	@	

0.5	%	@	30	and	45	DAT,	and	T6:	Control	without	

micronutrient.	 The	 garlic	 was	 planted	 during	 the	

first	week	of	November,	2016	with	15×10	cm	plant	

spacing.	 	Recommended	package	of	practices	was	

followed	for	growing	garlic	crop.	

Initial	soil	analysis	of	experimental	field	showed	that	

the	 soils	 are	 deficient	 in	 available	 Fe	 and	 Zn.	

Application	of	zinc	and	boron	increased	garlic	yield	

significantly	compared	to	control.	Application	of	zinc	

increased	 yield	 by	 10.3-10.9%,	 whereas,	 boron	

application	increased	yield	by	15.3-17.5%	compared	

to	 control.	 Foliar	 application	 of	 micronutrient	

mixture	increased	14.2%	yield	compared	to	control.	

The	yield	increase	with	zinc	and	boron	application	

ranged	 between	 10.3	 and	 17.5%	 compared	 to	

control.	Total	storage	losses	of	garlic	were	observed	

for	150	days	 from	the	date	of	harvest.	The	results	

showed	that	zinc	and	boron	application	did	not	have	

any	significant	influence	on	total	storage	losses.

Effect	of	organic	sources	of	plant	nutrients	and	

plant	protection	measures	on	onion	production	

In	 an	 ongoing	 field	 experiment,	 organic	 and	

conventional	farming	(control)	were	compared	for	

onion	bulb	yield,	total	storage	losses	after	the	second	

cropping	 cycle.	 The	 experiment	 consisted	 of	 six	

treatments	 that	were	 performed	 in	 a	 randomized	

block	 design	 with	 four	 replications.	 The	 six	

treatments	 used	 for	 the	 trial	were	 as	 follows.	 T1,	

farm	 yard	 manure	 (FYM;	 30	 t/ha);	 T2,	 poultry	

manure	 (PM;	15	 t/ha);	T3,	 vermicompost	 (VC;	15	

t/ha);	T4,	neem	cake	(NC;	5	t/ha);	T5,	a	combination	

of	four	manures	(FYM:	7.5	t/ha,	PM:	3.5	t/ha,	VC:	3.5	

t/ha,	and	NC:	2.0	t/ha)	in	an	equal	proportion	(MIX);	

and	 T6,	 control	 (conventional	 farming;	 inorganic	

fertilizer:	150:50:80:50	kg	NPKS/ha	with	chemical	

plant	protection	and	weed	management	measures).	

Onion	cv.	Bhima	Kiran	seedlings	were	transplanted	

in	 December	 at	 a	 spacing	 of	 15×10	 cm.	 All	

~mao mZo  H$m à`mJo  H$aZo H$o  à^mdm| H$mo OmM§ Zo H$o  à`mOo Z go IVo  narjU 
{H$`m J`m& narjU H$mo VrZ nZw amd{¥ V`m| H$o  gmW `mÑpÀN>H$ IÊS> 
aMZm _| bJm`m J`m& à`mJo  _| H$w b N>: CnMmam| H$mo em{_b {H$`m 
J`m& CnMmam| H$m {ddaU Bg àH$ma h¡ : Q>r  1 : 10.0 {H$Jm« ./h.o  H$s 
Xa na qOH$ gë\$o Q> H$m _X¥ m _| AZàw `mJo ; Q>r  2 : 10.0 {H$Jm« ./h.o  
H$s Xa na qOH$ gë\$o Q> H$m _X¥ m _| AZàw `mJo ; Q>r  3 : amno U H$o  30 
Ed§ 45 {XZ ~mX 0.5 à{VeV H$s Xa na qOH$ gë\$o Q> H$m nUu` 
AZàw `mJo ; Q>r  4 : 10.0 {H$Jm« ./h.o  H$s Xa na ~mao Šo g H$m _X¥ m _| 
AZàw `mJo ; Q>r  5 : amno U H$o  30 Ed§ 45 {XZ ~mX  0.5 % gúy ‘ 
nmfo H$ VËd {_lU H$m nUu` AZàw `mJo  (g§̀ mOo Z : Fe-	2.5	%,	B-	

0.50	%,	Zn-3.0%,	Cu-1.0	%,	Mn-	1.0	%); VWm Q>r  6 : gúy _ 
nmfo H$ VËd a{hV {Z¶Ì§ U & bhgZw  H$s \$gb H$m amno U Zdå~a, 

2016 H$o  nhbo gámh H$o  Xma¡ mZ nmY¡ o go nmY¡ o H$o  ~rM 15 x 10 g_o r. 
H$m \$mgbm aIH$a {H$`m J`m& ß`mO H$s \$gb H$o  {bE gñ§ VVw  ar{V 
nH¡ $o O H$mo AnZm`m J`m&

à`mJo mË_H$ IVo m| H$o  àma{§ ^H$ _X¥ m Cda© Vm ñVa {dûcfo U go nVm Mbm 
{H$ _X¥ m _| CnbãY Am`aZ VWm qOH$ H$s H$_r h&¡  H$§ Q>́mbo  H$s Vbw Zm 
_| qOH$ Ed§ ~mao mZo  CnMmam| go H$§ Xr` CnO _| C„Ioo Zr` d{¥ Õ XIo Zo 
H$mo {_br& {Z¶Ì§ U H$s Vbw Zm _| qOH$ d ~mao mZo  H$m à`mJo  H$aZo na 
CnO _| H$« _e: 10.3 go 10.9 à{VeV VWm 15.3 go 17.5  
à{VeV H$s ~T‹ >mVo ar XIo Zo H$mo {_br& {Z¶Ì§ U H$s Vbw Zm _| gúy _ 
nmfo H$ VËd {_lU H$m nUu` AZàw `mJo  H$aZo na CnO _| 14.2 
à{VeV H$s ~T‹ >mVo ar hBþ &©  {Z¶Ì§ U H$o  _Hw $m~bo qOH$ d ~mao mZo  H$m à`mJo  
H$aZo na CnO d{¥ Õ 10.3  Ed§ 17.5 à{VeV H$o  ~rM nmB© JB&©  
IXw mB© H$s VmarI go 150 {XZm| VH$ bhgZw  _| H$w b ^ÊS>maU j{V 
XIo r JB&©  n[aUm_m| go nVm Mbm {H$ qOH$ d ~mao mZo  H$m à`mJo  H$aZo na 
H$w b ̂ ÊS>maU j{V na H$mBo © C„Io Zr` à^md Zht nS‹ >m& 

ß`mO CËnmXZ na nmXn nmfo H$ VËdm| H$o  O{¡ dH$ òmVo m| VWm nmXn 
gaw jm Cnm`m| H$m à^md 

EH$ _mO¡ Xy m IVo  narjU _,|  Xgÿ ao \$gbMH$«  H$o  CnamÝVH$ ß`mmOo  H$s 
H$§ Xr` CnO Ama¡  H$w b ̂ ÊS>maU j{V H$o  {bE O{¡ dH$ VWm nmaån[aH$ 
IVo r ({Z¶Ì§ U) H$o  ~rM Vbw ZmË_H$ AÜ``Z {H$`m J`m& narjU _| 
H$w b N>: CnMmam| H$mo em{_b {H$`m J`m {OÝh| Mma nZw amd{¥ V`m| H$o  gmW 
EH$ `mÑpÀN>H$ IÊS> aMZm _| bJm`m J`m Wm& AmO_mE JE N>: 
CnMma Bg àH$ma Wo : Q>r-1 : Jm~o a H$s ImX 30 Q>Z/h;o  Q>r -2 : 
nmëo Q>́r H$s ImX 15 Q>Z/h;o  Q>r  3 : d_uH$ånmño Q>  15 Q>Z/h;o  Q>r-
4 : Zr_ H$o H$ 5 Q>Z/h;o  Q>r  5 : EH$ g_mZ AZnw mV _| Mma ImX H$m 
EH$ g§̀ mOo Z (Jm~o a H$s ImX 7.5 Q>Z/h,o  nmëo Q>́r  H$s ImX 3.5 
Q>Z/h.o , d_uH$ånmño Q>  3.5 Q>Z/h.o  VWm Zr_ H$o H$ 2.0 Q>Z/h.o ); 
VWm Q>r  6 :{Z¶Ì§ U (nmaån[aH$ IVo r : AO{¡ dH$ Cda© H$ : 
amgm`{ZH$ gaw jm Ama¡  IanVdma Cnm`m| H$o  gmW 150 : 50 : 80 : 
50 {H$Jm« . ZmBQ>́mOo Z \$mñ° \$mao g  nmQo >m{g`_  gë\$a à{V hŠo Q>̀o a ) 
ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m {H$aZ H$s nmX¡  H$m amno U {Xgå~a 
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treatments,	 except	 the	 control,	 were	 managed	

organically	 without	 using	 chemical	 fertilizers	 and	

pesticides.	 The	 dose	 of	 organic	 amendments	 was	

equivalent	 to	 approximately	 150	 kg	 N/ha.	 These	

organic	manures	were	applied	to	the	soil	at	the	time	

of	last	ploughing.

Conventional	 farming	 increased	 the	 bulb	 yield	

significantly	 compared	 to	 organic	 treatments.	

Conventional	 farming	 increased	 the	 bulb	 yield	 by	

13.0-30.5%	 compared	 to	 organic	 treatments.	

Among	organic	treatments,	poultry	manure	applied	

plot	 showed	 higher	 bulb	 yield	 followed	 by	

vermicompost	 and	 neem	 cake	 applied	 plots.	 No	

significant	 difference	 was	 observed	 between	

treatments	for	total	storage	losses.

Weed	 management	 studies	 in	 kharif	 and	 rabi	

onion

A	 field	 experiment	was	 conducted	 to	 evaluate	 the	

effect	 of	 different	 herbicides	 on	 weed	 control	

efficiency	of	onion	cv.	Bhima	Kiran	with	6	treatments	

during	 kharif	 and	 rabi	 2016-17.	 The	 treatment	

details	 are	 T1:	 Oxyflurofen	 23.5%	 EC	 application	

before	planting	+	one	hand	weeding	at	40-60	days	

after	 transplanting,	 T2:	 Oxyflurofen	 23.5%	 EC	

application	before	planting	+	 	one	hand	weeding	at	

30	days	after	transplanting	+	Quizalofop	Ethyl	5%	EC	

application	 at	 60	 days	 after	 transplanting,	 T3:	

Pendimethalin	30	%	EC	application	before	planting+	

one	hand	weeding	at	30	days	after	transplanting	+	

Quizalofop	Ethyl	5%	EC		application	at	60	days	after	

transplanting,	T4:	Plastic	mulch,	T5:	Organic	mulch	

(Paddy/maize/wheat	 straw/any	 other	 biomass	

mulch),	T6:	Weedy	check.

Weed	 management	 treatments	 significantly	

increased	marketable	bulb	yield	compared	to	weedy	

check	(T6)	during	both	kharif	and	rabi	seasons.	No	

significant	 difference	 was	 observed	 betweens	

treatments	T1:	Application	of	Oxyflurofen	23.5%	EC	

before	planting	+	one	hand	weeding	at	40-60	days	

after	 transplanting,	 T2:	 application	 of	 Oxyflurofen	

23.5%	EC	before	planting	+		one	hand	weeding	at	30	

days	after	transplanting	+	Quizalofop	Ethyl	5%	EC	

application	at	60	days	after	 transplanting	and	T3:	

application	 of	 Pendimethalin	 30	 %	 EC	 before	

planting+	 one	 hand	 weeding	 at	 30	 days	 after	

transplanting	+	Quizalofop	Ethyl	5%	EC		application	

at	 60	 days	 after	 transplanting.	 Plastic	 (T4)	 and	

organic	mulch	(T5)	treatments	showed	significantly	

_| 15 x 10 g_o r. H$m \$mgbm ~ZmH$a {H$`m J`m& H$o db {Z¶Ì§ U H$mo 
N>mS‹o >H$a g^r CnMmam| H$s ì`dñWmm O{¡ dH$ VarH$o  go H$s JB© Ama¡  BZ_| 
{H$gr àH$ma H$o  amgm`{ZH$ Cda© H$m| Ama¡  H$sQ>ZmeH$m| H$m BñV_µo mb 
Zht {H$`m J`m& O{¡ dH$ ge§ mYo Z H$s _mÌm bJ^J 150 {H$Jm« . 
ZmBQ>́mOo Z à{V hŠo Q>̀o a H$o  g_Vëw ` Wr& BZ O{¡ dH$ ImX H$mo _X¥ m _| 
A{§ V_ OVw mB© H$o  g_` {_bm`m J`m& 

O{¡ dH$ CnMmam| H$s Vbw Zm _| nmaån[aH$ IVo r _| H$§ Xr` CnO 
C„Io Zr` ê$n go ~T‹ >r& O{¡ dH$ CnMmam| H$o  _Hw $m~bo nmaån[aH$ IVo r 
H$o  VhV H$§ Xr` CnO _| 13.0 go 30.5 à{VeV VH$ H$s ~T‹ >mVo ar hBþ &©  
O{¡ dH$ CnMmam| _,|  g~go A{YH$ H$§ Xr` CnO nmëo Q>́r H$s ImX H$m 
à`mJo  H$aZo na Ama¡  VXnþ amÝV H$« _e: d_uH$ånmño Q> Ama¡  Zr_ H$o H$ H$m 
à`mJo  H$aZo na hm{gb hBþ &©  H$w b ̂ ÊS>maU j{V H$o  g~§ Y§  _| CnMmam| H$o  
~rM H$mBo © C„Io Zr` {^ÞVm Zht XIo r JB&©   

Iar\$ VWm a~r  ß`mO _| IanVdma à~Y§ Z AÜ``Z 

Iar\$ VWm a~r 2016-17 H$o  Xma¡ mZ H$w b N>: CnMmam| H$o  gmW 
ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m {H$aZ _| IanVdma {Z`Ì§ U 
à^mderbVm na {d{^Þ emH$Zm{e`m| H$o  à^md H$m _ëy `mH§ $Z H$aZo H$o  
{bE EH$ IVo  narjU {H$`m J`m& CnMmam| H$m {ddaU Bg àH$ma h¡  
Q>r  1 : amno U go nhbo AmŠ° grâbmao m\o $Z 23.5 à{VeV Bg© r 
AZàw `mJo   + nmY¡  amno U H$o  40  60 {XZ ~mX EH$ ~ma hmW go {ZamB© 
JSw >mB;©  Q>r  2 : amno U go nhbo AmŠ° grâbmao m\o $Z  23.5 à{VeV Bg© r 
AZàw `mJo   + nmY¡  amno U H$o  30 {XZ ~mX EH$ ~ma hmW go {ZamB© 
JSw >mB©  + nmY¡  amno U H$o  60 {XZ ~mX {¹$Ombm\o $mn°  B{Wb 5 à{VeV 
Bg© r H$m à`mJo ; Q>r  3 : amno U go nhbo nÝo S>r{_Wm{bZ 30  à{VeV 
Bg© r AZàw `mJo   + nmY¡  amno U H$o  30 {XZ ~mX EH$ ~ma hmW go {ZamB© 
JSw >mB©  + nmY¡  amno U H$o  60 {XZ ~mX {¹$Ombm\o $mn°  B{Wb 5 à{VeV 
Bg© r H$m à`mJo ; Q>r  4 : ßbmpñQ>H$ nbdma; Q>r  5 : O{¡ dH$ nbdma 
(YmZ/_¸$m/Jho § ÿ H$s nAw mb/H$mBo © AÝ` ~m`m_o mg nbdma); Q>r  6 : 
IanVdma {Z`Ì§ U  

Iar\$ VWm a~r XmZo m| _mg¡ _m| H$o  Xma¡ mZ IanVdma {Z`Ì§ U (Q>r-6) 
CnMma H$s Vbw Zm _| IanVdma à~Y§ Z CnMmam| H$o  VhV {dnUZ 
`m½o `H$ H$§ Xr` CnO _| C„I²o Zr` ~T‹ >mVo ar hBþ &©  Q>r  1 : amno U go nhbo 
AmŠ° grâbmao m\o $Z 23.5 à{VeV Bg© r AZàw `mJo  + nmY¡  amno U H$o  
40-60 {XZ ~mX EH$ ~ma hmW go {ZamB© JSw >mB;©  Q>r  2 : amno U go 
nhbo AmŠ° grâbmao m\o $Z 23.5 à{VeV Bg© r AZàw `mJo  + nmY¡  amno U 
H$o  30 {XZ ~mX EH$ ~ma hmW go {ZamB© JSw >mB©  + nmY¡  amno U H$o  60 
{XZ ~mX {¹$Ombm\o $mn°  B{Wb 5 à{VeV Bg© r H$m à`mJo ; Q>r  3 : 
amno U go nhbo nÝo S>r[_Wm{bZ 30 à{VeV Bg© r AZàw `mJo   + nmY¡  
amno U H$o  30 {XZ ~mX EH$ ~ma hmW go {ZamB© JSw >mB© + nmY¡  amno U H$o  
60 {XZ ~mX {¹$Ombm\o $mn°  B{Wb 5 à{VeV Bg© r H$m à`mJo  CnMmam| 
H$o  ~rM H$mBo © C„Io Zr` {^ÞVm Zht XIo r JB&©  ßbmpñQ>H$ (Q>r-4) 
Ama¡  O{¡ dH$ nbdma (Q>r-5) CnMmam| _| {Z¶Ì§ U H$s Vbw Zm _| 
C„Ioo Zr` ê$n go H$ht A{YH$ CnO Ama¡  Q>r -1, Q>r -2 VWm Q>r-3 
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CnMmam| H$s Vbw Zm _| H$_Va CnO àX{eV©  hBþ &©  CnMmam| H$o  ~rM, 
g~go A{YH$ IanVdma {Z`Ì§ U à^mderbVm ßbmpñQ>H$ nbdma 
(Q>r-4) _| Ed§ VXnþ amÝV H$« _e: Q>r-1, Q>r-2, Q>r-3 VWm Q>r-5 _| 
nmB© JB&©  CnO Ama¡  IanVdma {Z`Ì§ U à^mderbVm XmZo m| H$o  {bE 
a~r _mg¡ _ _| ̂ r Bgr àH$ma H$o  n[aUm_ XIo Zo H$mo {_b&o  emH$Zmer H$m 
à`mJo  H$aZo H$o  H$maU {H$gr àH$ma H$m {dfmº$ à^md XIo Zo H$mo Zht 
{_bm& 

ß`mO H$§ Xm| H$o  ^ÊS>maU OrdZ na ~mao mZo , gë\$a Ama¡  CaCl  H$o  2

nUu` AZàw `mJo  H$m à^md

a~r 2016-17 H$o  Xma¡ mZ ^mH$¥ AZnw -ß`mO Ed§ bhgZw  AZgw Y§ mZ 
{ZXeo mb`, amOJêw $ZJa _| ß`mO H$s CnO Ed§ ̂ ÊS>maU JUw dÎmm na 
qOH$ VWm ~mao mZo  H$m à`mJo  H$aZo H$o  à^mdm| H$m _ëy `mH§ $Z H$aZo H$o  
à`mOo Z go IVo  narjU {H$`m J`m& narjU H$mo VrZ nZw amd{¥ V`m| H$o  
gmW ̀ mÑpÀN>H$ IÊS> aMZm _| H$w b N>: CnMmam| H$o  gmW Am`m{o OV 
{H$`m J`m& CnMmam| H$m {ddaU Bg àH$ma h¡ : Q>r  1 : nmY¡  amno U H$o  
30, 45 VWm 60 {XZm| na ~m[o aH$ Aåb (0.25 à{VeV) H$m nUu` 
AZàw `mJo ; Q>r  2 : nmY¡  amno U H$o  45, 60 VWm 75 {XZm| na ZnSO 	4

(0.5%)	H$m nUu` AZàw `mJo ; Q>r  3 : nmY¡  amno U H$o  45, 60 VWm 
75 {XZm| na K SO 	(0.5%)  H$m nUu` AZàw `mJo ; Q>r  4 : nmY¡  2 4

amno U H$o  60, 75 Ed§ 90  {XZm| na CaCl 	 (0.5%) H$m nUu` 2

AZàw `mJo ; Q>r 5: ~m[o aH$ AåbJ (0.25 à{VeV ZnSO 	4
(0.5%)), VWm  CaCl 	(0.5%)  H$m nUu` AZàw `mJo ; VWm Q>r  2

6 : {Z¶Ì§ U (H$mBo © {N>S‹ >H$md Zht)& g~go A{YH$ H$§ Xr` CnO nmY¡  
amno U H$o  45, 60 VWm 75 {XZm| na  H$m nUu` AZàw `mJo  H$aZo Ed§ 
VXnþ amÝV nmY¡  amno U H$o  60, 75 Ed§ 90  {XZm| na CaCl 	(0.5%)	2

H$m nUu` AZàw `mJo  H$aZo Ama¡  nmY¡  amno U H$o  45, 60 VWm 75 {XZm| 
na ZnSO 	(0.5%)	H$m nUu` AZàw `mJo  H$aZo na hm{gb H$s JB&©  4

{d{^Þ CnMmam| H$o  ~rM, nmY¡  amno U H$o  30, 45 d 60 {XZm| H$o  ~mX 
~m[o aH$ Aåb H$m D$na go {N>S‹ >H$md H$aZo na Ý`Zy V_ ̂ ÊS>maU j{V 
àX{eV©  hBþ &©    

J. \$gb gaw jm 

1. ß`mO Ed§ bhgZw  _| amJo  à~Y§ Z 

H$. ß`mO H$o  à_Iw  amJo m| H$m gdj} U Ed§ {ZJamZr 

{H$gmZm| H$o  IVo m| _| amJo m| H$s _mO¡ Xy Jr H$m nVm bJmZo H$o  {bE df© 
2017-18 _| n{ü_r _hmamï>́ H$o  ß`mmOo  H$s IVo r H$aZo dmbo BbmH$m| 
_| EH$ ̀ mOo Zm~Õ gdj} U {H$`m J`m& gdj} U {H$E JE g^r ñWmZm| _| 
~J¢ Zr Yã~m VWm ñQ>_o \$mB{b`_ AJ§ _mar amJo  nm`m J`m& BgH$o  
Abmdm, EW§ Šo« ZmO° , AmB[ae ̀ bo mo ñnmQ° > dm`ag, Am{o Z`Z ̀ bo mo Sd² m\$©  
dm`ag, Jbw m~r OS‹ > Ama¡  AmYmar` gS‹ >Z H$m àH$mno  ^r nm`m J`m& 
AmB[ae ̀ bo mo ñnmQ° > dm`ag Ama¡  Am{o Z`Z ̀ bo mo Sd² m\$©  dm`ag H$s n{w ï> 
AmaQ>r-nrgrAma H$o  _mÜ`_ go H$s JB© (Vm[bH$m 7.1)&  

higher	 yield	 compared	 to	 control	 and	 lower	 yield	

compared	to	treatments	T1,	T2	and	T3.	Among	the	

treatments,	the	highest	weed	control	efficiency	was	

observed	in	plastic	mulch	(T4)	followed	by	T1,	T2,	

T3	and	T5.	Similar	results	were	also	recorded	during	

rabi	 season	 for	 both	 yield	 and	 weed	 control	

efficiency.	No	phytotoxic	effects	were	reported	due	

to	herbicide	application.

Effect	 of	 Foliar	 application	 of	 Boron,	 Sulphur	

and	CaCl 	on	storage	life	of	onion	bulbs2

The	 field	experiment	was	carried	out	 to	evaluate	

the	effect	of	zinc	and	boron	application	on	yield	and	

storage	quality	of	onion	at	ICAR-DOGR	during	Rabi	

2016-17.	 The	 experiment	 was	 laid	 out	 with	 six	

treatments	 in	 randomized	 block	 design	 with	 3	

replications.	The	 treatment	details	 are	T1:	 Foliar	

application	of	Boric	Acid	(0.25%)	at	30,45,60	DAT,	

T2:	Foliar	application	of	ZnSO 	(0.5%)	at	45,	60,	75	4

DAT,	T3:	Foliar	application	of	K SO (0.5%)	at	45,	60,	2 4	

75	DAT,	T4:	Foliar	application	of	CaCl (0.5%)	at	60,	2	

75,	 90	 DAT,	 T5:Foliar	 application	 of	 Boric	 acid	

(0.25%),	ZnSO 	(0.5%)	and	CaCl (0.5%),	and	T6:	4 2	

Control	(no	spray).	Foliar	application	of	Boric	Acid	

(0.25%)	 at	 30,45,60	 DAT	 produced	 higher	 bulb	

yield	followed	by	foliar	application	of	CaCl (0.5%)	2	

at	60,	75,	90	DAT,	and	Foliar	application	of	ZnSO 	4
(0.5%)	 at	 45,	 60,	 75	 DAT.	 Among	 the	 different	

treatments,	Foliar	application	of	boric	acid	at	30,	45	

and	60	days	after	transplanting	showed	minimum	

storage	losses.	

C.	Crop	Protection

Disease	management	in	onion	and	garlic

a.	 Survey	 and	monitoring	of	major	diseases	of	

onion

For	 knowing	 the	 prevalence	 of	 the	 disease	 on	

farmer's	 field	 a	 planned	 survey	 of	 the	 onion	

growing	areas	of	western	Maharashtra	was	carried	

out	in	2017-18.	In	all	the	locations	surveyed	Purple	

blotch	 and	 Stemphylium	 blight	 were	 observed.	

Besides	these,	the	incidence	of	Anthracnose,	Irish	

yellow	spot	virus,	Onion	yellow	dwarf	virus,	Pink	root	

and	basal	rot	were	also	observed.	The	presence	of	

Irish	 yellow	 spot	 virus	 and	 Onion	 yellow	 dwarf	

virus	were	confirmed	through	RT-PCR	(Table	7.1).
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b.	Seasonal	incidence	of	foliar	diseases	at	ICAR-

DOGR,	Rajgurunagar	during	2016-17

Effect	 of	 planting	 dates	 on	 seasonal	 incidence	 of	

foliar	diseases	viz.,	Stemphylium	 leaf	blight	(SLB),		

purple	 blotch	 (PB)	 and	 anthracnose	 (AN)	 were	

studied	 by	 planting	 onion	 in	 16	 different	 dates	
st thstarting	from	1 	June,	2016	to	15 	January,	2017	at	

15	 days	 interval.	 Stemphylium	 leaf	 blight	 was	

recorded	 throughout	 all	 the	 planting	 dates	 and	

disease	severity	vary	between	14.7	to	32%	under	

protected	 and	 24.7	 to	 46.7%	 under	 unprotected	

situation.	 Maximum	 Stemphylium	 blight	 was	

I. df© 2016-17 Ho$ Xm¡amZ ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa _| nUu` amoJm| H$m _m¡g_r 
àH$mon 

{d{^Þ nUu` amoJm| `Wm  nÎmro A§J_mar ñQ>o_\$mB{b`_
(EgEb~r), ~¢JZr Yã~m (nr~r) Am¡a E§W«oŠZm°O (EEZ) Ho$ 
_m¡g_r àH$mon na amonU VmarIm| Ho$ à^md H$mo OmZZo Ho$ {bE 
AÜ``Z {H$E JE& BgHo$ VhV {XZm§H$ 1 OyZ, 2016 go àma§^ 
H$aVo hþE 15 OZdar, 2017 VH$ 15 {XZm| Ho$ AÝVamb na 
gmobh {d{^Þ (VmarIm| _| ß`mO H$m nm¡Y amonU {H$`m J`m& 
ñQ>o_\$mB{b`_ nÎmr A§J_mar amoJ g^r amonU VmarIm| _| nm`m J`m 
Am¡a BgH$s amoJ J§^raVm g§a{jV Ed§ Ag§a{jV n[apñW{V Ho$ 
A§VJ©V H«$_e: 14.7 go 32 à{VeV Am¡a 24.7 go 46.7 à{VeV 

Vm[bH$m 7.1: df© 2017-18 Ho$§ >Xm¡amZ {ZarjU {H$E JE amoJm§o Ho$ n«H$mon 
Table	7.1:	Incidences	of	diseases	observed	in	survey	during	2017-18

amoJ H$m Zm_ 
Name	of	Disease

amoJ H$s J§^raVm 
(à{VeV) 
Disease	

Severity	(%)

amoJ H$s 
aoqQ>J 

Disease	
Rating

g§H$bZ Ho$ _mh 
Months	of	
collection

{H$ñ_  
Variety

nUu` amoJ/Foilar	diseases

~¢JZr Yã~m (E. nmoar)
Purple	Blotch	(A.	porri)

10.00 2
AJñV  {gVå~a 
Aug-Sep

^r_m gwna, bmoH$b, EZ- 53 
Bhima	Super,	local,	N-53

ñQ>o_\$mB{b`_ A§J_mar
(Eg. dogrH¡$[a`_) 
Stemphylium	blight	
(S.	vesicarium)

25.46 3

OZdar 
January	

EZ-2- 4-1, \w$ag§Jr bmoH$b, EEbAma 
N-2-4-1,	Fursungi	local,	ALR

E§W«oŠZm°O/{Q>dñQ>a 
(H$moboQ>moQ´>mBH$_/bmoQ>_oaobm qgJwboQ>m) 
Anthracnose/	Twister	
(Colletotrichum/	Glomerella	
cingulata)

35.00 3

OwbmB©-AJñV
July	-August

bmoH$b, ^r_m gwna, Zm{gH$ ao‹S> 
Local,	Bhima	super
Nashik	Red

Amo{Z`Z `obmo S²dm\©$ dm`ag
Onion	yellow	dwarf	virus	(OYDV)

50 5
\$adar
February

Or-41, JmoXmdar 
G-41,	Godavari

AmB[ag `obmo ñnm°Q> dm`ag
Iris	yellow	spot	virus	(IYSV)

59 5
OZdar
January

EEbAma, \w$ag§Jr bmoH$b 
ALR,		Fursungi	Local

_¥XmO{ZV amoJ/Soil-borne	diseases

Jwbm~r O‹S> (\$mo_m Q>oaopñQ´>g)
Pink	Root	(Phoma	terrestris)

8 1
\$adar
February

EZ-2-4  1, \w$ag§Jr 
N-2-4-1,	Fursungi

AmYmar` g‹S>Z (E\$. Am°Šgr`ñnmoaa_ 
E\$. àOm{V grnr) 
Basal	Rot	(F.	oxysporum	f.	sp.	
cepae)

11.00 2

OZdar
January

EZ-2-4-1, \w$ag§Jr 
N-2-4-1,	Fursungi
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Vm{bH$m 7.2: df©  2016-17 Ho  Xm¡amZ ̂ mH¥$AZwn-S>rAmoOrAma ‘§o nUu¶ amoJm| H$m _m¡g_r àH$mon    
Table	7.2:	Seasonal	incidence	of	foliar	diseases	at	ICAR-DOGR	during	2016-17

nm¡Y amonU H$s VmarI 
Date	of	Planting

CnMma 
Treatment	

nrS>rAmB© /PDI	(%) CnO 
(Q>Z/ho.)	
Yield	
(t/ha)

ñQ>o_\$mB{b`_ 	A§J_mar 
Stemphylium	blight	

~¢JZr Yã~m 
Purple	blotch	

E§W«oŠZm°O 
Anthracnose	

1/06/2016
g§a{jV/Protected	 22.7 17.3 46.7 22.7

Ag§a{jV/Unprotected 41.3 20.7 70 10.5

15/06/2016
g§a{jV/Protected	 20 1.3 32 20.3

Ag§a{jV/Unprotected 41.3 10 72.7 9.5

1/07/2016
g§a{jV/Protected	 32 2.7 21.3 17.5

Ag§a{jV/Unprotected 36 13.3 54 7.7

15/07/2016
g§a{jV/Protected	 16 2 27.3 12.9

Ag§a{jV/Unprotected 34 5.3 46.7 6.7

1/08/2016
g§a{jV/Protected	 30.7 18.7 9.3 28.2

Ag§a{jV/Unprotected 42 22 32.7 23.1

15/08/2016
g§a{jV/Protected	 15 1.3 0.6 30.2

Ag§a{jV/Unprotected 38 10 2.7 28.6

1/09/2016
g§a{jV/Protected	 17 2.7 - 35.1

Ag§a{jV/Unprotected 42 4 - 29.2

15/09/2016
g§a{jV/Protected	 24 - - 28.1

Ag§a{jV/Unprotected 34 - - 22.6

1/10/2016
g§a{jV/Protected	 20.7 - - 33.4

Ag§a{jV/Unprotected 46.7 - - 29.8

15/10/2016
g§a{jV/Protected	 19.3 - - 32.8

Ag§a{jV/Unprotected 38 - - 24.9

1/11/2016
g§a{jV/Protected	 26 - - 25.2

Ag§a{jV/Unprotected 28.7 - - 20.1

15/11/2016
g§a{jV/Protected	 18 - - 22.0

Ag§a{jV/Unprotected 24.7 - - 20.1

1/12/2016
g§a{jV/Protected	 19.3 - - 25.2

Ag§a{jV/Unprotected 43 - - 19.3

Continued	on	next	page...
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nm¡Y amonU H$s VmarI 
Date	of	Planting

CnMma 
Treatment	

nrS>rAmB© /PDI	(%) CnO 
(Q>Z/ho.)	
Yield	
(t/ha)

ñQ>o_\$mB{b`_ 	A§J_mar 
Stemphylium	blight	

~¢JZr Yã~m 
Purple	blotch	

E§W«oŠZm°O 
Anthracnose	

15/12/2016
g§a{jV/Protected	 16 - - 22.5

Ag§a{jV/Unprotected 45.3 - - 18.8

1/1/2017
g§a{jV/Protected	 20.7 - - 18.1

Ag§a{jV/Unprotected 45.3 - - 15.1

15/01/2017
g§a{jV/Protected	 14.7 - - 13.7

Ag§a{jV/Unprotected 36.7 - - 12.5

strecorded	on	1 	October	planting.	Purple	blotch	was	
st stobserved	from	1 	June,	2016	to	1 	September	2017	

and	 disease	 severity	 was	 ranged	 between	 1.3	 to	

18.7%	 under	 protected	 and	 4	 to	 22%	 under	

unprotected	situation.	Maximum	purple	blotch	was	
strecorded	on	1 	August	planting	whereas	minimum	

s ton	 1 	 September	 planting	 under	 both	 the	

situations.	Anthracnose	severity	during	kharif	was	

varying	between	0.6	to	46.7%	under	protected	and	

2.7	 to	 72.7%	 under	 unprotected	 condition.	

Maximum	anthracnose	 severity	was	observed	on	
th15 	June	planting	(Table	7.2).	

Pest	management	in	onion	and	garlic

a.		Seasonal	incidence	of	onion	thrips	in	onion

The	 seasonal	 dynamics	 of	 thrips	 in	 onion	 was	

studied	 at 	 all 	 the	 AINRPOG	 main	 centers	

representing	VI	onion	growing	zones	of	India.	The	

weekly	thrips	incidence	was	recorded	in	the	onion	

planted	at	fortnight	interval	(16	different	planting	

dates)	 starts	 from	 June	 to	 January	 15.	 The	

corresponding	 weather	 factors	 also	 recorded	 to	

work	 out	 the	 relation	 between	 independent	

weather	 factors	 and	 dependent	 thrips	 incidence.	

The	 data	 on	 weekly	 mean	 of	 thrips	 population	

across	locations	reveals	peaks	occurrence	mainly	in	

Rabi	months	during	2016-17.	Among	these,	location	

Rajgurunagar	 of	 Maharashtra	 registered	 highest	

population	 peak	 (98thrips/plant)	 followed	 by	

Ludh i ana 	 ( 53 . 22 t h r i p s /p l an t ) , 	 Um i am	

(38.67thrips/plant)	and	Srinagar	(37	thrips/plant).	

The	least	incidence	(9	thrips/plant)	was	reported	at	

Ho$ ~rM nmB© JB©& 1 Aºy$~a H$s amonU VmarI na A{YH$V_ 
ñQ>o{_\$mB{b`_ A§J_mar àH$mon XO© {H$`m J`m& ~¢JZr Yã~m  amoJ 
{XZm§H$ 1 OyZ, 2016 go 1 {gVå~a, 2016 Ho$ ~rM nm`m J`m 
Am¡a BgH$s amoJ J§^raVm g§a{jV E§d Ag§a{jV n[apñW{V`m| Ho$ 
A§VJ©V H«$_e: 1.3 go 18.7 à{VeV VWm 4 go 22 à{VeV Wr& 
XmoZm| àH$ma H$s n[apñW{V`m| _| A{YH$V_ ~¢JZr Yã~m amoJ 1 
AJñV H$s amonU VmarI na Am¡a Ý`yaZV_ amoJ àH$mon 1 {gVå~a 
H$s amonU VmarI na XoIm J`m & Iar\$ _m¡g_ Ho$ Xm¡amZ g§a{jV 
Ed§ Ag§a{jV n[apñW{V Ho$ VhV E§W«oŠZm°O H$s amoJ J§^raVm 
H«$_e: 0.6 go 46.7 à{VeV Ho$ ~rM Am¡a 2.7 go 72.7 à{VeV 
Ho$ ~rM nmB© JB©& 15 OyZ H$s amonU VmarI na E§W«oŠZm°O amoJ H$s 
A{YH$V_ J§^raVm nmB© JB© ( & Vm{bH$m 7.2)

ß`mO Ed§ bhgwZ _| ZmerOrd à~§YZ 

H$. ß`mO _| ß`mO {W«ßg H$m _m¡g_r àH$mon 

^maV Ho$  ß`mO CËnmXH$ OmoZ H$m à{V{Z{YËd H$aZo dmbo VI

ApIb ^maVr`  ZoQ>dH©$ AZwg§YmZ n[a`moOZm ß`mO Ed§ bhgwZ
Ho$ g^r _w»` Ho$ÝÐm|$ na ß`mO _| {W«ßg H$s _m¡g_r J{VerbVm H$m 
AÜ``Z {H$`m J`m& OyZ go àma§^ H$aHo$ 15 OZdar VH$ nm¡Y 
amonU H$s 16 {d{^Þ VmarIm| _| nm{jH$ AÝVamb na amonmB© H$s 
JB© ß`mO \$gb _| {W«ßg Ho$ àH$mon à{V gámh XO© {H$`m J`m& 
gmÑí` _m¡g_ H$maH$m| H$mo ̂ r XO© {H$`m J`m Vm{H$ ñdmV§Ì _m¡g_ 
H$maH$m| Am¡a Am{lV {W«ßg àH$mon Ho$ ~rM g§~§Y na H$m`© {H$`m Om 
gHo$& {d{^Þ ñWmZm| go {W«ßg g§»`m Ho$ gmám{hH$ Am¡gV na 
g§H${bV Am§H$‹S>m| go nVm Mbm {H$ df© 2016-17 Ho$ Xm¡amZ 
_w»`V: a~r Ho$ _hrZm| _| BgH$s g§»`m g~go A{YH$ Wr& BZ_| go, 
g~go A{YH$ g§»`m nrH$ (98 {W«ßg à{V nm¡Ym) _hmamï´> Ho$ 
amOJwê$ZJa  _| Ed§ VXþnamÝV bw{Y`mZm (53.22 {W«ßg/nm¡Ym), 
C{_`_ (38.67 {W«ßg/nm¡Ym) Am¡a lrZJa, H$í_ra (37 
{W«ßg/nm¡Ym) _| XO© H$s JB©& {W«ßg H$m g~go H$_ àH$mon XþJm©nwam 

Continued	from	previous	page...
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Ho$ÝÐ (9 {W«ßg/nm¡Ym) _| XoIZo H$mo {_bm& A{YH$m§e ñWmZm| _| 
nyd©dVu gámnh H$s VwbZm _| {W«ßg(H$s A{V ì`ñV/ g§»`m _| 
A{YH$V_ Vmn_mZ (1-2 ) _| ~‹T>moVar nmB© JB©& A{YH$m§e 

	O go
ñWmZm| na {W«ßg H$s A{V ì`ñV g§»`m Ho$ Xm¡amZ A{YH$V_ 
Vmn_mZ  Wm& ß`mO H$s nm¡Y amonU VmarIm| go 

 O (28-33 go)
{^Þ, {Xgå~a _mh _| A{YH$V_ {W«ßg ^ma XO© {H$`m J`m& 
{nN>bo dfm] Ho$ A{V ì`ñV g§»`m na g§H${bV {H$E JE Am§H$‹S>m| go 
^r Bgr àH$ma H$m ê$PmZ XoIZo H$mo {_bm O¡gm {H$ {W«ßg _mZ{MÌ 
_| Xem©`m J`m h¡ ([MÄm 7.1)o

{W«ßg _mZ{MÌ go nVm Mbm {H$ XþJm©nwam, amOñWmZ VWm 
{Mn{b_m, Amo{‹S>em _| A{V ì`ñV g§»`m& hmoZo na ̀ h 10 {W«ßg 
/nm¡Ym go H$_ Wr O~{H$ amOJwê$ZJa, _hmamï´> _| `h 70 
{W«ßg/nm¡Ym go ^r A{YH$ Wr& H$mo`å~Qy>a, V{_bZmSw> VWm 
bw{Y`mZm, n§Om~ Ho$ÝÐm|  _| A{V ì¶ñV g§»`m hmoZo na 50 -70 
{W«ßg /nm¡Ym H$s g§»`m nmB© JB©& 

Durgapura	 centre.	 The	 prevalence	 of	 rise	 in	

maximum	temperature	(1-2	ºC)	while	at	peak	than	

preceding	 week	 was	 mostly	 noticed	 across	 the	

location.	 The	 temperature	maximum	during	 peak	

was	 ranging	 of	 28-33	 °C	 in	 most	 of	 locations.	

Irrespective	of	planting	date	onion	planted	during	

December	month	recorded	maximum	thrips	 load.	

The	compiled	data	on	population	peak	of	previous	

years	also	revealed	similar	trend	as	indicated	in	the	

thrips	map	(Fig.7.1).				

The	 thrips	 maps	 revealed	 that	 less	 than	 10	

thrips/plant	 while	 peak	 at	 Durgapura,	 Rajasthan	

and	Chiplima,	Odisha	and	more	 than	70	 thrips	at	

Rajgurunagar, 	 Maharashtra . 	 The 	 centers	

Coimbatore,	 Tamil	 Nadu	 and	 Ludhiana,	 Punjab	

recorded	 the 	 populat ion 	 range 	 of 	 50-70	

thrips/plant	while	peak.

Fig.	 7.1:	 Map	 showing	 thrips	 population	
intensity	on	onion

{MÌ 7.1 : ß`mO na {W«ßg g§»`m§ H$s gKZVm H$mo Xem©Vm 
hþAm _mZ{MÌ 
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b.	Seasonal	incidence	of	insect	vectors	of	garlic

The	study	of	seasonal	incidence	of	insect	vectors	of	

garlic	was	 conducted	 in	 all	main	 centres	 and	 one	

voluntary	 centre	 (Mandsaur).	 Across	 the	 location	

onion	thrips	was	reported	as	the	major	insect	vector	

of	 garlic.	 The	 occurrence	 other	 vector,	 aphid	 was	

recorded	 only	 at	 four	 locations	 viz.,	 Ludhiana,	

Kanpur,	 Junagadh	 and	 Rajgurunagar	 location.	

Eriophyid	 mite	 was	 recorded	 at	 four	 locations	

including	 Kanpur, 	 Jabalpur, 	 Junagadh	 and	

Rajgurunagar.	The	weekly	mean	revealed	maximum	

thrips	 incidence	 at	 Rajgurunagar	 centre	 (139	
th	thrips/plant)	 in	 5 Standard	Meteorological	Week	

(SMW)	 followed	by	Ludhiana	 (78	 thrips/plant)	 in	
th th	11 SMW,	Nashik	(40	thrips/plant)	in	13 SMW	and	

I. bhgwZ Ho$ H$sQ> doŠQ>am| H$m _m¡g_r àH$mon 

ApIb ^maVr`  ZoQ>dH©$  n[a`moOZm ß`mO Ed§ bhgwZ AZwg§YmZ
Ho$ g^r _w»` Ho$ÝÐm| Am¡a EH$ ñd¡pÀN>H$ Ho$ÝÐ (_§Xgm¡a) _| bhgwZ 
Ho$ H$sQ> doŠQ>am| Ho$ _m¡g_r àH$mon na AÜ``Z {H$`m J`m& ñWmZm| 
Ho$ ~rM ß`mO {W«ßg H$mo bhgwZ Ho$ à_wI H$sQ> doŠQ>a Ho$ ê$n _| 
nm`m J`m& doŠQ>a Ho$ Abmdm, E{\$S> H$m àH$mon Ho$db Mma ñWmZm| 
`Wm bw{Y`mZm, H$mZnwa, OyZmJ‹T> Am¡a amOJwê$ZJa _| XO© {H$`m 
J`m& H$mZnwa, O~bnwa, OyZmJ‹T> Am¡a amOJwê$ZJa g{hV Mma 
ñWmZm| na B[a`mo{\$S> Hw$Q>H$s H$mo XO© {H$`m J`m& gmám{hH$ 
Am¡gV go A{YH$V_ {W«ßg àH$mon 5d| EgE_S>ãë`y _| amOJwê$ZJa 
Ho$ÝÐ (139 {W«ßg$/nm¡Ym) _| Ed§ VXþnamÝV 11d| EgE_S>ãë`y _| 
bw{Y`mZm (78 {W«ßg/nm¡Ym), 13d| EgE_S>ãë`y _| Zm{gH$ (40 
{W«ßg/nm¡Ym) VWm 14d| EgE_S>ãë`y _| H$aZmb (38 

Fig.7.2:	 Map	 showing	 thrips	 population	
intensity	on	garlic

{MÌ 7.2 : bhgwZ na {W«ßg g§»`m H$s gKZVm H$mo 
Xem©Vm hþAm _mZ{MÌ 
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th	Karnal	 (38	 thrips/plant)	 in	 14 SMW.	 Most	 of	

locations,	 the	garlic	planted	during	December	and	

January	months	recorded	higher	population	mean.	

The	centre	Durgapura	recorded	least	mean	range	of	

1-	3	thrips/plant.

The	 thrips	 map	 (averagepopulation	 peak	 of	

previous	 years)	 revealed	 that	 less	 than	 10	

thrips/plant	 while	 peak	 at	 Durgapura;	 10-30	

thrips/plant	 at	 Srinagar	 (J&K),	 Jabalpur	 (MP)	and	

Chiplima	(Odisha).	Centers	Coimbatore,	Tamil	Nadu	

and	Dharward,	Karnataka	recorded	range	of	50	t0	

70	 thrips/plant	 and	 more	 than	 70	 thrips	 at	

Rajgurunagar,	Maharashtra.

{W«ßg/nm¡Ym) _| XO© {H$`m J`m& A{YH$m§e ñWmZm| na {Xgå~a 
Am¡a OZdar _mh _| amonU {H$E JE bhgwZ _| CƒVa g§»`m _mÜ` 
XO© {H$`m J`m& XþJm©nwam Ho$ÝÐ _| 1-3 {W«ßg /nm¡Ym H$s g~go H$_ 
Am¡gV gr_m XO© H$s JB©&  

{W«ßg _mZ{MÌ (nyd©dVu dfm] H$s A{Vì`ñV g§»`m H$m Am¡gV) go 
nVm Mbm {H$ XþJm©nwam, amOñWmZ _| A{V ì¶ñV g§»`m hmoZo na ̀ h 
10 {W«ßg/nm¡Ym go H$_, lrZJa (Oå_y  d H$í_ra), O~bnwa 
(_Ü` àXoe) Am¡a {Mn{b_m (Amo{‹S>em) _| 10-30 {W«ßg/nm¡Ym 
Wr & H$mo`å~Qy>a, V{_b ZmSw> VWm Ymadm‹S>, H$Zm©Q>H$ Ho$ÝÐm| _| A{V 
ì`ñV( g§»`m) hmoZo na 50-70 {W«ßg /nm¡Ym H$s g§»`m nmB© JB© 
O~{H$ amOJwê$ZJa, _hmamï´²> _| ̀ h 70 {W«ßg/nm¡Ym go ̂ r A{YH$ 
Wr&

Fig.7.3:	Insect	vector	map	of	garlic

{MÌ 7.3 : bhgwZ H$m H$sQ dmhH$ _mZ{MÌ 



130

dm{f©H$ à{VdoXZ 2017-18

c.	Screening	of	onion	entries	 for	resistance	 to	

thrips	

Thirty	six	onion	entries	including	12	AVT-I	entries,	

8	AVT-II	entries	and	16	IET	entries	were	evaluated	

for	thrips	resistance	under	field	condition	during	

kharif	2016-17.	The	reaction	of	entries	was	scored	

using	1-5	scale	scoring	methodology.	No	entry	was	

found	to	be	highly	resistant	to	thrips.	Entries	ON-

15-	 06,	 ON-15-01	 and	 ON-15-45	 of	 AVT-I	 	 were	

categorized	as	resistant	under	field	condition	and	

remaining	were	showed	moderately	resistant	and	

susceptible	reaction.	Entry	ON-14-13	of	AVT-II	and	

ON-16-17	of	IET	were	categorized	as	resistant	and	

remaining	were	grouped	as	moderately	resistant,	

susceptible	and	highly	susceptible	to	thrips.

Similarly,	 fourty	 three	onion	entries	 including	23	

AVT-I	entries,	13	AVT-II	entries	and	9	IET	entries	

were	 screened	under	 field	 condition	during	 rabi,	

2016-17.	 Entry	 ON-1639	 of	 IET	 categorized	 as	

resistant;	 ON-1639	 &	 ON-1654	 of	 IET	 were	

moderately	resistant.	Remaining	IET	entries	were	

susceptible	and	highy	susceptible	to	thrips.	Incase	

of	AVT-I	onely	two	entries	viz.,	ON-1516,	ON-1520	

were	 found	 to	 be	 moderately	 resistant.	 None	 of	

AVT-II 	 entries	 were	 found	 to	 be	 resiatnt	

/moderately	resistant	to	onion	thrips.

d.	Screening	of	garlic	entries	 for	resistance	to	

thrips	

Fifteen	garlic	entries	including	seven	AVT-II	entries	

and	eight	IET	entries	were	screened	against	onion	

thrips	 under	 field	 during	 kharif	 2016-17.	 Three	

entries	viz.,	IET-GN-15-85,	IET-GN-15-58	and	IET-

GN-15-62	 and	 one	 AVT-II	 entry	 AVT-II-GN-14-25	

were	categorized	as	resistant	to	onion	thrips.		Four	

entries	were	 categorized	 as	moderately	 resistant	

and	remaining	entries	were	susceptible	and	highly	

susceptible.	Eighteen	garlic	entries	including	nine	

IET	and	nine	AVT	entries	were	screened	GN-15-83	

of	IET	was	showed	resistant	reaction.	Entries	GN-

15-65,	GN-15-68,	GN-14-01,	GN-14-07,	GN-14-15	

and	GN-14-27	were	showed	moderately	resistant	

reaction.	 Remaining	 entries	 were	 categorized	 as	

susceptible	and	highly	susceptible.		

J. {Wß« g H$o  {dê$Õ à{Vam{o YVm H$o  {bE ß`mO à{d{ï>`m| H$s 
ñH$« sqZJ  

Iar\$ 2016-17 H$o  Xma¡ mZ, 12 EdrQ>r-1 à{d{ï>`m,|  8 EdrQ>r-
2 à{d{ï>`m| Ama¡  16 AmBB© Q© >r à{d{ï>`m| g{hV ß`mO H$s H$w b 36 
à{d{ï>`m| H$m IVo  n[apñW{V`m| H$o  VhV {Wß« g H$o  à{V à{Vam{o YVm 
H$m nVm bJmZo H$o  {bE _ëy `mH§ $Z {H$`m J`m& à{d{ï>`m| H$s 
à{V{H$« `m H$mo 1  5 ñH$o b ñH$m[o aJ̈ H$m`à© Umbr H$m Cn`mJo  H$aH$o  
_mnm J`m& H$mBo © ^r à{d{ï> {Wß« g H$o  {dê$Õ AË¶m[YH$ à{VamYo r 
Zht nmB© JB&©  EdrQ>r-1 H$s à{d{ï>`m| ̀ Wm AmEo Z 15-06, AmEo Z 
15-01 VWm AmEo Z 15-45 H$mo IVo  n[apñW{V`m| _| à{VamYo r H$o  
ê$n _| dJuH$¥ V {H$`m J`m Ama¡  efo  à{d{ï>`m| _| gV§ {w bV à{VamYo r 
VWm gd§ Xo Zerb à{V{H$« `m XIo Zo H$mo {_br& EdrQ>r-2 H$s à{d{ï> 
AmEo Z 14-13 Ama¡  AmBB© Q© >r H$s à{d{ï> AmEo Z 16-17 H$mo 
à{VamYo r H$o  ê$n _| dJuH$¥ V {H$`m J`m Ama¡  efo  à{d{ï>`m| H$mo {Wß« g 
H$o  {dê$Õ gV§ {w bV à{VamYo r, gd§ Xo Zerb Ama¡  AË`{YH$ 
gd§ Xo Zerb _mZm J`m&  

Bgr àH$ma, a~r 2016-17 H$o  Xma¡ mZ IVo  n[apñW{V`m| _| 23 
EdrQ>r-1 à{d{ï>`m,|  13 EdrQ>r-2 à{d{ï>`m| Ama¡  9 AmBB© Q© >r 
à{d{ï>`m| g{hV H$w b 43 ß`mO à{d{ï>`m| H$s ñH$« sqZJ H$s JB&©  
AmBB© Q© >r H$s à{d{ï> AmEo Z 1639 H$mo à{VamYo r; AmBB© Q© >r H$s à{d{ï> 
AmEo Z 1639 VWm AmEo Z 1654 H$mo gV§ {w bV à{VamYo r H$o  ê$n _| 
dJuH$¥ V {H$`m J`m& efo  AmBB© Q© >r à{d{ï>`m| H$mo {Wß« g H$o  {dê$Õ 
gd§ Xo Zerb VWm Cƒ gd§ Xo Zerb H$o  ê$n _| dJuH$¥ V {H$`m J`m& 
EdrQ>r-1 H$o  _m_bo _,|  H$o db Xmo à{d{ï>`m§ ̀ Wm AmEo Z 1516 Ama¡  
AmEo Z 1520 gV§ {w bV à{VamYo r nmB© JB&ª  EdrQ>r-2 H$s H$mBo © ^r 
à{d{ï> ß`mO {Wß« g  H$o  {dê$Õ à{VamYo r AWdm gV§ {w bV à{VamYo r 
Zht nmB© JB&©  

K.{W«ßg H$s à{Vamo{YVm Ho$ {bE bhgwZ à{d{ï>`m| H$s ñH«$sqZJ 

Iar\$ 2016-17 H$o  Xma¡ mZ IVo  _| ß`mO {Wß« g H$o  {dê$Õ gmV 
EdrQ>r 2 à{d{ï>`m| Ama¡  AmR> AmBB© Q© >r à{d{ï>`m| g{hV bhgZw  H$s 
H$w b 15 à{d{ï>`m| H$s ñH$« sqZJ H$s JB&©  VrZ à{d{ï>`m| ̀ Wm AmBB© Q© >r  
OrEZ-15-85, AmBB© Q© >r OrEZ-15-58 Ama¡  AmBB© Q© >r  
OrEZ-15-62 VWm EH$ EdrQ>r-2 à{d{ï> EdrQ>r-2-OrEZ-
14-25 H$mo ß`mO {Wß« g H$o  à{V à{VamYo r H$o  ê$n _| dJrH$¥ V {H$`m 
J`m& Mma à{d{ï>`m| H$mo gV§ {w bV à{VamYo r Ama¡  efo  à{d{ï>`m| H$mo 
gd§ Xo Zerb Ed§ AË`{YH$ gd§ Xo Zerb lUo r _| dJuH$¥ V {H$`m J`m&

Zm¡ AmBB© Q© >r Ama¡  Zm¡ EdrQ>r à{d{ï>`m| g{hV H$w b 18 bhgZw  
à{d{ï>`m| H$s ñH$« sqZJ H$s JB© {OZ_| AmBB© Q© >r H$s OrEZ-15-83 
à{d{ï> _| à{VamYo r à{V{H$« `m àX{eV©  hBþ &©  à{d{ï>`m| OrEZ-15-
65, OrEZ-15-68, OrEZ-14-01, OrEZ-14-07, 
OrEZ-14-15 Ama¡  OrEZ-14-27 _| gV§ {w bV à{VamYo r 
à{V{H$« `m àX{eV©  hBþ &©  efo  à{d{ï>`m| H$mo gd§ Xo Zerb VWm 
AË¶[YH$ gd§ Xo Zerb lUo r _| dJuH$¥ V {H$`m J`m&
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amï´>r` Obdm¶w AZwHy$b H¥${f nhb ({ZH«$m)
National Innovations Climate Resilient 

Agriculture (NICRA) 

Effect	of	precipitation	extremes	on	Kharif	onion	

production

Onion	is	an	important	bulb	crop	grown	worldwide	

as	 a	 vegetable	 crop.	 India	 is	 the	 second	 largest	

onion	 producer	 in	 the	 world	 after	 China.	 Kharif	

(monsoon),	 late	 kharif	 and	 rabi	 (winter)	 are	 the	

three	 main	 onion	 growing	 seasons	 contributing	

20%,	 20%	 and	 60%,	 respectively,	 to	 the	 total	

production	 in	 India.	 Among	 these,	 kharif	 onion	

production	 is	 highly	 influenced	 by	 the	 spatio-

temporal	 variability	 of	 precipitation.	 Variation	 of	

precipitation	extremes	during	kharif	season	and	its	

impact	on	kharif	onion	yield	in	Pune	District	were	

assessed	 with	 available	 yield	 and	 rainfall	 data	

(2009-2016).	For	this,	several	indices	of	observed	

precipitation	extremes,	in	terms	of	frequencies	and	

intensities,	 have	 been	 computed	 for	 the	 period	

2009–2016	using	daily	data	of	Rajgurunagar,	Pune.	

Correlation	 analyses	 between	 the	 precipitation	

extremes	and	Kharif	onion	yield	have	been	made	

using	 a	 SAS	 software	 version	 9.3.	 Correlation	

analysis	revealed	that	strong	negative	relationship	

between	 the	 yield	 and	 indices	 of	 extreme	

precipitation	observed	in	studied	area,	significant	

at	5%	level.	Correlation	coefficient	between	onion	

yield	and	total	rainfall	during	growing	season	was	r	

=	-0.741	(Table	8.1).	Correlations	with	the	indices	

of	 frequencies	 defined	 as	 seasonal	 count	 of	 days	

when	rainfall	exceeds	40	mm	(r	=	-0.724)	and	30	

mm	(r	=	-0.709)	showed	highly	negative	correlation	

with	kharif	yield	which	indicated	that	heavy	rainfall	

and	frequency	of	rainfall	intensity	with	more	than	

30	and	40	mm	had	an	adverse	effect	on	Kharif	onion	

production.	This	could	be	confirmed	from	the	yield	

and	rainfall	data	recorded	during	kharif	2015,	2016	

and	2017.	The	onion	bulb	yield	of	5.57-14.54	t/ha	

has	 been	 recorded	 during	kharif	 2015	 and	 2017	

with	 corresponding	 total	 rainfall	 of	 535	 and	523	

mm,	respectively	during	growing	season	at	ICAR-

Directorate	 of	 Onion	 and	 Garlic	 Research	 (ICAR-

Iar\$ ß`mO CËnmXZ na dfm© H$m à^md 

ß`mO EH$ _hËdnyU© H§$Xr` \$gb h¡ {OgH$s IoVr {dœ^a _| EH$ 
emH$s` \$gb Ho$ ê$n _| H$s OmVr h¡& MrZ Ho$ CnamÝV ̂ maV {dœ 
H$m Xÿgam g~go ~‹S>m ß`mO CËnmXH$ amï´> h¡& Iar\$ (_mZgyZ), 
nN>oVr Iar\$ Am¡a a~r (gXu) ß`mO H$s IoVr dmbo VrZ à_wI 
grOZ h¢ {OZH$m {H$ ̂ maV _| Hw$b ß`mO CËnmXZ _| H«$_e: 20 
à{VeV, 20 à{VeV Ed§ 60 à{VeV H$m `moJXmZ h¡& BZ_| go, 
dfm© H$s ñWm{ZH$-AñWmB© {^ÞVm Ûmam Iar\$ ß`mO CËnmXZ 
g~go A{YH$ à^m{dV hmoVm h¡& Iar\$ _m¡g_ Ho$ Xm¡amZ AË`{YH$ 
dfm© H$s {^ÞVm Am¡a nwUo {Obo _| Iar\$ ß`mO H$s CnO na BgHo$ 
à^md H$m AmH$bZ CnbãY CnO Am¡a dfm© Am§H$S>m| (2009  
2016) Ho$ gmW {H$`m J`m& BgHo$ {bE, AmdVu Am¡a gKZVm Ho$ 
g§~§Y _| nmB© JB© dfm© A{YH$Vm Ho$ AZoH$ gyMH$m§H$ H$s JUZm 
2009-2016 Ho$ {bE H$s JB© {Og_| amOJwê$ZJa, nwUo Ho$ X¡{ZH$ 
S>mQ>m H$m Cn`moJ {H$`m J`m& EgEEg gm°\$Q>do`a dO©Z 9.3 H$m 
à`moJ H$aVo hþE dfm© A{YH$Vm Am¡a Iar\$ ß`mO CnO Ho$ ~rM 
gh-g§~§Y {dûcofU {H$`m J`m& gh-g§~§Y {dûcofU go AÜ``Z 
joÌ _| ß`mO H$s CnO Am¡a nmB© JB© AË`{YH$ dfm© Ho$ gyMH$m§H$ Ho$ 
~rM 5 à{VeV Ho$ C„oIZr` ñVa VH$ _O~yV ZH$mamË_H$ g§~§Y 
H$m nVm Mbm& ~‹T>dma grOZ Ho$ Xm¡amZ ß`mO H$s CnO Ed§ Hw$b 
dfm© Ho$ ~rM gh-g§~§Y JwUm§H$  r = -0.741 Wm (Vm{bH$m 1)& 
dfm© 40 {__r. (r	=	-0.724) VWm 30 {__r. (r	=	-0.709) go 
A{YH$ hmoZo na O¡gm {H$ {XZm| H$s _m¡g_r JUZm Ho$ ê$n _| 
n[a^m{fV {H$`m J`m h¡, AmdVu Ho$ gyMH$m§H$ Ho$ gmW gh-g§~§Y 
_| Iar\$ H$s CnO Ho$ gmW AË`{YH$ ZH$mamË_H$ gh-g§~§Y 
àX{e©V hþAm&  Bggo nVm Mbm {H$ ^mar dfm© Am¡a 30 d 40 
{__r. go A{YH$ H$s dfm© gKZVm AmdVu H$m Iar\$ ß`mO 
CËnmXZ na à{VHy$b à^md Wm& BgH$s nw{ï> Iar\$ 2015 Ed§ 
2017 Ho$ Xm¡amZ XO© {H$E JE CnO Ed§ dfm© S>mQ>m go H$s Om gH$s& 
h_Zo ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| ~‹T>dma grOZ Ho$ Xm¡amZ 535 d 523 {__r. 
H$s Hw$b dfm© Ho$ gmÑí` H«$_e: Iar\$ 2015 d 2017 Ho$ Xm¡amZ 
à{V hoŠQ>o`a 5.57-14.54 Q>Z ß`mO H§$X CnO XO© H$s 
(Vm{bH$m 8.2 d 8.3)& O~{H$ Iar\$ 2016 Ho$ Xm¡amZ H§$X 
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DOGR),	 Rajgurunagar,	 Pune	 (Table	 8.2	 and	 8.3).	

Whereas,	 the	bulb	yield	was	higher	 (35-50	 t/ha)	

during	kharif	2016	and	the	total	rainfall	received	

during	growing	season	was	199.6	mm	(Table	8.3).	

It	has	been	observed	that	the	dry	matter	yield	in	the	

leaves	were	higher	(1.5-2.0	t/ha)	during	2015	and	

2017	 compared	 to	 2016	 (0.8-1.0	 t/ha).	 The	 dry	

matter	yield	in	bulb	were	significantly	lower	during	

kharif	2015	and	2017	compared	to	dry	matter	yield	

recorded	 during	 Kharif	 2016	 (Fig.8.1a-1c).	 This	

indicated	 that	 the	 excess	 rainfall	 during	 growth	

period	 affects	 bulb	 development	 and	 bulb	 yield.	

Extent	 of	 yield	 loss	 could	 be	 reduced	 by	 raising	

suitable	 kharif	 onion	 genotypes	 on	 raised	 broad	

bed	 furrow	 method	 and	 by	 providing	 proper	

drainage	system.

CnO H$ht Á`mXm (35-50 Q>Z/ho.) Wr Am¡a ~‹T>dma grOZ _| 
Hw$b dfm© 199.6 {__r. XO© H$s JB© (Vm{bH$m 8.3)& 

`h nm`m J`m {H$ df© 2016 (0.8 -0.10 Q>Z/ho.) H$s VwbZm _| 
df© 2015 d 2017 Ho$ Xm¡amZ n{Îm`m| _| ewîH$ nXmW© CnO H$ht 
Á`mXm (1.5 -2.0 Q>Z/ho.) Wr& Iar\$ 2016 ({MÌ 8.1 H$ - 
8.1 J ) Ho$ Xm¡amZ XO© H$s JB© ewîH$ nXmW© CnO Ho$ _wH$m~bo _| 
Iar\$ 2015 d 2017 Ho$ Xm¡amZ H§$Xm| _| hm{gb ewîH$ nXmW© 
CnO C„oIZr` ê$n go H$_ nmB© JB©& Bggo nVm MbVm h¡ {H$ 
~‹T>dma Ad{Y Ho$ Xm¡amZ A{YH$ dfm© hmoZo go H§$X {dH$mg Am¡a H§$X 
CnO na à^md n‹S>Vm h¡& CR>r hþB© Mm¡‹S>r Š`mar Im§Mm {d{Y na 
Cn`wº$ Iar\$ ß`mO OrZàê$nm| H$mo CJmH$a Am¡a g_w{MV Ob 
{ZH$mgr àUmbr àXmZ H$aHo$ CnO ZwH$gmZ H$mo H$m\$s hX VH$ 
{H$`m Om gH$m& 

Vm{bH$m 8.1 : df© 2009-2016 Ho$ Xm¡amZ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`,  amOJwê$ZJa_| dfm© VWm Iar\$ 
ß`mO CnO Ho$ ~rM gh-g§~§Y JwUm§H$ 
Table	8.1:	Correlation	coefficient	between	rainfall	and	kharif	onion	yield	at	DOGR	during	2009-
2016

Vm{bH$m 8.2 : amOJwê$ZJa _| àmá Hw$b dm{f©H$ dfm© 
Table	8.2:	Total	annual	rainfall	received	at	Rajgurunagar

n¡am_rQ>a/Parameters	 r _mZ/	r	value	

~‹T>dma ‘m¡g‘ (amonU go IwXmB© VH$) Ho$ Xm¡amZ Hw$b dfm©
Total	rainfall	during	growing	season	(Planting	to	harvest)	 -0.741	

emH$s` AdñWm  Ho$ Xm¡amZ Hw$b dfm© (0-60 {XZ)
Total	rainfall	during	vegetative	stage	(0-60	days)	

-0.628	

H§$X {dH$mg Ed§ n[an¹$Vm AdñWm (60-120 {XZ) Ho$ Xm¡amZ Hw$b dfm© 
Total	rainfall	during	bulb	development	and	maturity	stage	(60-120	days)	

-0.640	

~‹T>dma ‘m¡g‘ Ho$ Xm¡amZ dfm© dmbo {XZ/Rainy	days	during	growing	season	 -0.493	

>10{__r. AmaE’$ dmbo dfm© {Xdg/Rainy	days	with	>10	mm	RF	 -0.549	

>20{__r. AmaE’$ dmbo dfm© {Xdg/Rainy	days	with	>20	mm	RF	 -0.535	

>30{__r. AmaE’$ dmbo dfm© {Xdg/Rainy	days	with	>30	mm	RF	 -0.724	

>40{__r. AmaE’$ dmbo dfm© {Xdg/Rainy	days	with	>40	mm	RF	 -0.709	

n¡am_rQ>a/Parameters 2015 2016 2017	

Hw$b dfm© ({__r.)/Total	rainfall	(mm) 956.4	 574.2	 1001.5	

~‹T>dma Ad{Y Ho$ Xm¡amZ dfm© ({__r.)/Rainfall	(mm)	during	growing	period 535.8 199.6 523.9	

Continued	on	next	page...
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n¡am_rQ>a/Parameters 2015 2016 2017	

dfm© {Xdg/Rainy	days	(RD)	 15 14 25	

>10{__r.dmbo dfm© {Xdg/RD	with	>10	mm 12 8 15

>20{__r.dmbo dfm© {Xdg/RD	with	>20	mm 8 6 8

>30{__r.dmbo dfm© {Xdg/RD	with	>30	mm 8 1 5

>40{__r.dmbo dfm© {Xdg/RD	with	>40	mm 5 0 3

Continued	from	previous	page...

{H$ñ_ /Variety	 2015	 2016	 2017	

AH$m© H$ë`mU/Arka	Kalyan	 11.20 21.47	 11.28	

ES>rAma/ADR	 10.20 24.67	 7.90	

^r_m ew^«m/Bhima	Subra	 10.60 34.14	 13.14	

~rS>rAma/BDR	 12.40 29.40 14.54

^r_m gwna/Bhima	Super	 13.80 47.57	 11.77	

^r_m ao‹S>/Bhima	Red	 12.10 35.09	 9.98	

^r_m amO/Bhima	Raj	 13.20 35.71	 5.74	

~gdÝV 780/Baswant	780	 -	 34.89	 13.83	

\w$bo g_W©/Phule	Samarth	 - 34.35	 12.35	

^r_m e{º$/Bhima	Shakti	 - 24.28	 5.57	

^r_m {H$aZ/Bhima	Kiran	 - 18.58	 6.46	

^r_m œoVm/Bhima	Shweta	 - 18.58	 8.42	

EZEMAmaS>rE\$ aoS> 3/NHRDF	Red	3	 - 22.64	 7.33	

AH$m© {ZHo$VZ/Arka	Niketan	 - 23.10	 12.56	

EEbAma/ALR	 - -	 7.69	

EZ-2-4-1/N-2-4-1	 - 18.72	 6.41	

EbEgS>r/LSD	(5%)	 2.37	 7.23	 3.27	

H«$mpÝVH$ {^ÞVm/CV	(%)	 12.17	 15.70	 12.84	

Vm{bH$m 8.3 : Iar\$ ‘m¡g‘ Ho$ Xm¡amZ ß`mO {H$ñ_m| H$s {dnUZ `mo½` H§$Xr` CnO (Q>Z/ho.)
Table	8.3:	Marketable	bulb	yield	(t/ha)	of	onion	cultivars	during	kharif	season
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{MÌ 8.1 H$ : Iar\$ 2015 _| ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m 
gwna H$s ewîH$ nXmW© CnO 
Fig.8.1a:	Dry	matter	yield	of	onion	cv.	Bhima	Super,	
kharif	2015

{MÌ 8.1 J : Iar\$ 2017 _| ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m 
gwna H$s ewîH$$ nXmW© CnO 
Fig.8.1c:	 	Dry	matter	yield	of	onion	cv.	Bhima	Super,	
kharif	2017

{MÌ 8.1 I : Iar\$ 2016 _| ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m 
gwna H$s ewîH$$ nXmW© CnO 
Fig.8.1b:	Dry	matter	yield	of	onion	cv.	Bhima	Super,	
kharif	2016

Screening	 of	 onion	 entries	 for	 water	 logging	

tolerance

Screening	 of	 143	 onion	 entries	 against	 water	
logging	 stress	 was	 carried	 out	 in	 controlled	
condition	 during	 kharif,	 2017.	 Artificial	 water	
logging	condition	was	created	in	tank.	The	45	days	
old	 seedlings	 were	 planted	 in	 plastic	 pots	 and	
allowed	 to	 grow	 for	 30	 days.	 After	 30	 days	 the	
plants	were	subjected	to	water-logging	treatment	
by	placing	 the	pots	 in	 tank	containing	water	 to	a	
level	of	3	cm	above	the	soil	surface.	Water-logging	
treatment	was	imposed	continuously	for	10	days.	
After	 10	 days	 of	water	 logging	 treatment,	 plants	
were	 removed	 from	water	and	kept	 for	 recovery.	
Plants	 were	 monitored	 daily	 for	 evaluating	 its	
growth	and	number	of	survival	days	under	water	
logging	condition.	The	entries	were	categorised	on	
the	basis	of	number	of	days	survived	under	water	
logging	condition	and	its	recovery	percentage.	Out	
of	the	total	143	entries	screened,	nine	onion	entries	
viz.,	Red	Gene	pool	5,	RGP	4,	RGP	3,	Acc	1629,	DOGR	

Ob ̂ amd g{hîUwVm Ho$ {bE ß`mO à{d{ï>`m| H$s ñH«$s¨qZJ 

Iar\$ 2017 Ho$ Xm¡amZ, {Z`§{ÌV n[apñW{V`m| _| Ob ^amd 
X~md Ho$ {dê$Õ Hw$b 143 ß`mO à{d{ï>`m| H$s ñH«$sqZJ H$s JB©& 
Q>¢H$ _| H¥${Ì_ VarHo$ go Ob ̂ amd H$s pñW{V CËnÞ H$s JB©& 45 
{XZ nwamZr nm¡X H$mo ßbmpñQ>H$ Ho$ J_bm| _| amonm J`m Am¡a CÝh| 30 
{XZm| VH$ ~‹T>Zo {X`m J`m& 30 {XZ Ho$ ~mX, {_Å>r H$s gVh go 3 
go_r. D$na Ho$ ñVa na Ob dmbo Q>¢H$ _| J_bm| H$mo aIH$a nm¡Ym| 
H$m Ob ̂ amd CnMma {H$`m J`m& Ob ̂ amd CnMma H$mo bJmVma 
10 {XZm| VH$ Omar aIm J`m Am¡a CgHo$ ~mX nm¡Ym| H$mo dgybr Ho$ 
{bE aIm J`m& Ob ̂ amd n[apñW{V`m| Ho$ VhV nm¡Ym| H$s ~‹T>dma 
Am¡a CÎmaOr{dVm {XZm| H$s g§»`m Ho$ {bE nm¡Ym| H$s X¡{ZH$ 
{ZJamZr H$s JB©& Ob ̂ amd n[apñW{V Am¡a BgH$s dgybr à{VeV 
Ho$ A§VJ©V CÎmaOr{dVm {XZm| H$s g§»`m Ho$ AmYma na à{d{ï>`m| 
H$m dJuH$aU {H$`m J`m& N>m§Q>r JBª Hw$b 143 à{d{ï>`m| _| go, Zm¡ 
ß`mO à{d{ï>`m| ̀ Wm aoS> OrZ nyb 5, AmaOrnr 4, AmaOrnr 3, 
àm{á 1629, S>rAmoOrAma hmB{~«S> 7, ̀ yEMEg 8, àm{á 1666, 
S>ãë`y 208 VWm S>ãë`y 355 àm{á H$s ñH«$sqZJ CÎmaOr{dVm 
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{MÌ 8.2 : {MpÝhV Ob ̂ amd g{hîUw  ß`mO OrZàê$n
Fig.8.2:	Identified	water	logging	tolerant	onion	genotypes

Hybrid	 7,	 UHS	 8,	 Acc	 1666,	W	208,	W	355	were	
found	moderately	tolerant	for	water-logging	stress	
with	 survival	 percentage	 (50-70%),	 (Table	 8.4).	
Entries	namely,	Acc	1416,	Acc	1630,	Acc	1395,	Acc	
1639,	Acc	1270	UHS	1	and	W444	were	 recorded	
with	 maximum	 survival	 percentage	 (70-90%)	
hence	 identified	 as	 tolerant	 entries	 for	 water	
logged	condition	(Fig.8.2).

à{VeV (50 go 70 à{VeV) Ho$ gmW Ob ^amd X~md hoVw 
g§Vw{bV ê$n go g{hîUw à{d{ï>`m| Ho$ ê$n _| H$s JB© (Vm{bH$m 
8.4)& à{d{ï>`m| Zm_V: 1416, àm{á 1630, àm{á 1395, àm{á 
1639, àm{á 1270 `yEMEg 1 Am¡a S>ãë`y 444 _| A{YH$V_ 
CÎmaOr{dVm à{VeV (70 go 90 à{VeV) nmB© JB© Am¡a Bg{bE 
BZH$s nhMmZ Ob ̂ amd n[apñW{V`m| _| g{hîUw à{d{ï>`m| Ho$ ê$n 
_| H$s JB© ({MÌ 8.2 ) &  

Screening	of	onion	entries	for	drought	stress

One-hundred	eight	onion	entries	were	screened	for	

drought	stress	during	2016-17.	Drought	stress	was	

imposed	 55 	 days 	 a f ter 	 transplant ing 	 by	

withholding	 irrigation	 continuously	 for	 25	 days.	

While	in	control,	recommended	irrigation	schedule	

were	followed	throughout	the	growth	period.	The	

major	 indicator	 of	 drought	 susceptibility	 is	 the	

gyIm X~md Ho$ {bE ß`mO à{d{ï>`m| H$s ñH«$soqZJ 

a~r 2016-17 Ho$ Xm¡amZ gyIm X~md Ho$ {dê$Õ à{Vamo{YVm H$m 
nVm bJmZo Ho$ {bE Hw$b 108 ß`mO à{d{ï>`m| H$s IoV ñH«$sqZJ H$s 
JB© amonmB© Ho$ 55 {XZm| ~mX bJmVma 25 {XZm| VH$ qgMmB© H$mo 
amoH$H$a nm¡X na Ob AënrVm X~md ~Zm`m J`m O~{H$ H§$Q´>mob 
nm¡Ym| _| nyar ~‹T>dma Ad{Y Ho$ Xm¡amZ g§ñVwV qgMmB© H$s OmVr ahr& 
gyIm g§doXZerbVm H$m _w»` g§Ho$VH$ nm¡Ym Ob _mÌm 
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reduction	 in	 plant	 water	 content	 (RWC	 %),	 leaf	

greenness	and	yield.	Significant	reduction	in	RWC	

(65-70%)	 was	 recorded	 in	 stressed	 plants	 in	

comparison	to	controlled	plants	(75-85%).	All	the	

studied	 accessions	 were	 screened	 for	 drought	

tolerance	on	 the	basis	of	 their	percent	 change	 in	

bulb	 weight	 and	 accordingly	 categorized	 as	

tolerant,	intermediate	and	susceptible	entries.	The	

onion	entries,	Acc	1656,	Acc.1630,	Red	Gene	pool	2,	

Bhima	Super,	W	448,	W	340,	W	414,	W	419,	W	043,	

W	 397,	W	 504,	 Arka	 Pitamber	 and	W	 441	were	

recorded	with	 less	 than	 30	 percent	 reduction	 in	

bulb	 weight	 and	 identified	 as	 drought	 tolerant	

entries	(Table	8.5).	

(AmaS>ã`yb gr %), n{Îm`m| _| h[a`mbr Am¡a CnO _| H$_r hmoZm 
h¡& H§$Q´>mob nm¡Ym| (75-85 à{VeV) Ho$ _wH$m~bo gyIm X~md dmbo 
nm¡Ym| _| AmaS>ãë`ygr (65-70 à{VeV) _| C„oIZr` H$_r XO© 
H$s JB©& H§$X ̂ ma _| à{VeV ~Xbmd Ho$ AmYma na AÜ``Z H$s JBª 
g^r àm{á`m| H$s ñH«$sqZJ gyIm g{hîUwVm Ho$ {bE H$s JB© Am¡a 
A§VV: CÝh| g{hîUw, g§Vw{bV Am¡a g§doXZerb à{d{ï>`m| Ho$ ê$n _| 
dJuH¥$V {H$`m J`m& ß`mO H$s à{d{ï>`m| Zm_V: àm{á 1656, àm{á 
1630, aoS> OrZ nyb 2, ̂ r_m gwna, S>ãë`y 448, S>ãë`y 340, 
S>ãë`y 414, S>ãë`y 419, S>ãë`y 043, S>ãë`y 397,S>ãë`y 504, 
AH$m© nrVmå~ a VWm S>ãë`y  441 _| H§$X ̂ ma _| 30 à{VeV go 
^r H$_ H$_r XO© hþB© Am¡a Bgr{bE BZH$s ñH«$sqZJ gyIm g{hîUw 
ß`mO à{d{ï> Ho$ ê$n _| H$s JB© (Vm{bH$m 8.5 )&  

Vm{bH$m 8.4 : Ob ̂ amd Ho$ {dê$Õ ß`mO à{d{ï>`m| H$m dJuH$aU 

Table	8.4:	Categorization	of	onion	entries	against	water-logging

loUr 
Category	

CÎmaOr{dVm à{VeV 
Survival	%	

ß`mO à{d{ï>`m§ 
Onion	entries

g§doXZerb 
AWdm 
gwJ«møerb 

Susceptible

100 à{VeV _¥Ë`wXa

100%	Mortality

bmb : ^r_m S>mH©$ aoS>, `yEMEg 13, `yEMEg 12, àm{á 1241, àm{á 1388, AmaOrnr 2, 
àm{á 1624, àm{á 1657, àm{á 1663, àm{á 1256, àm{á 1255, àm{á 1360, S>rAmoOrAma 
hmB{~«S> 3, àm{á 1608, AmaOrnr 1, S>rAmoOrAma hmB{~«S> 6, ̀ yEMEg 4, ̂ r_m e{º$, àm{á 
1640, àm{á 1362, ~rEbAma, àm{á 1211, àm{á 1371, S>rAmoOrAma hmB{~«S> 8, àm{á 
1248, àm{á 1328, àm{á 1641, àm{á 1613, àm{á 1663, àm{á 1252, E_Eg 100		x 	
^r_m œoVm, ̀ yEMEg 27 VWm ̀ yEMEg 25 

Red:	 	Bhima	Dark	Red,	UHS	13,	UHS	12,	Acc1241,	Acc	1388,	 	RGP	2,	Acc	1624,	

Acc	1657,	Acc	1663,	Acc	1256,	Acc	1255,	Acc	1360,	DOGR	HY	3,	Acc	1608,	RGP1,	

DOGR	Hy	6,	UHS	4,	Bhima	Shakti,	Acc	1640,	Acc	1362,	BLR,	Acc	1211,	Acc	1371,	

DOGR	HY	8,	Acc	1248,	Acc	1328,	Acc	1641,	Acc	1613,	Acc	1663,	Acc	1667,	Acc	

1252,	MS	100	x	Bhima	Shweta,	UHS	27,	UHS	25	

g\o$X : S>ãë`y 029, S>ãë`y 5 3- 344, S>ãë`y 302, S>ãë`y 408, S>ãë`y 043, EMQ>r OrAma 
5 ~r E_ 7, S>ãë`y 328  256, S>ãë`y 417, S>ãë`y 504 E_ 3, S>ãë`y 340 E_ 7, S>ãë`y 
353 E_ 3, S>ãë`y 078 ES>r 3, S>ãë`y 448, S>ãë`y 442 E_ 4, S>ãë`y 147 E_ 5, S>ãë`y 
378 ES>r 4, S>ãë`y 172 ES>r 4, EE\$ S>ãë`y, E_Eg 100	x	̂ r_m ew^«m, EMQ>r OrAma 5 E_ 7, 
S>ãë`y 085 ES>r 5, 546S>rAma 

White:	 	W	029,	W	344,	W	302,	W	408,	W	043,	HT	GR	5B	M7,	W	256,	W	417,	W	

504	M3,	W	340	M7,	W	353	M3,W	078	AD3,W	448,	W	442	M4,	W	147	M5,	W	378	

AD4,	W	172	AD4,	AFW,	MS100	x	Bhima	Shubra,	HT	GR	5M7,	W	085	AD5,546	DR	

g§Vw{bV 
g§doXZerb 
AWdm 
gwJ«møerb

Moderately	
Susceptible

30 à{VeV 
CÎmaOr{dVm go H$_ 

Less	than	30%	
survival

bmb : ^r_m amO, S>rAmoOrAma hmB{~«S> 4, àm{á 1604, àm{á 1213, AmaOrnr 5, 
S>rAmoOrAma hmB{~«S> 5, àm{á 1133, S>rAmoOrAma hmB{~«S> 2, àm{á 1625, àm{á 1209, àm{á 
1232, àm{á 1210, àm{á 1664, àm{á 1510, Ho$EM-E_ 1, àm{á 1629, àm{á 1626, 
àm{á 1606, àm{á 1247, `yEMEg 7, S>rAmoOrAma hmB{~«S> 1, EEbAma, ^r_m gwna, ^r_m 
{H$aZ, àm{á 1627, àm{á 1628, àm{á 1231, Ho$EM-E_ 4, `yEMEg 17, àm{á 1254, 
`yEMEg 26, àm{á 1221 

Continued	on	next	page...
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loUr 
Category	

CÎmaOr{dVm à{VeV 
Survival	%	

ß`mO à{d{ï>`m§ 
Onion	entries

Red:	Bhima	Raj,	DOGR	HY	4,	Acc	1604,	Acc	1213,	RGP	5,	DOGR	HY	5,	Acc	1133,	
DOGR	HY	2,	Acc.1625,	Acc.1209,	Acc	1232,	Acc	1210,	Acc	1664,	Acc	1510,	KH-
M1,	Acc	1629,	Acc	1626,	Acc	1606,	Acc	1247,	UHS	7,	DOGR	HY	1,	ALR,	Bhima	
Super,	Bhima	Kiran,	Acc	1627,	Acc	1628,	Acc	1231,	KH-M4,	UHS	17,	Acc	1254,	
UHS	26,	Acc	1221

g\o$X : EMQ>r OrAma 2 ~r E_ 7, ̂ r_m œooVm, S>ãë`y 420, \w$bo g\o$X, E_Eg 100	x	 \w$bo 
g\o$X, S>ãë`y 453 E_ 9, S>ãë`y 453, ̂ r_m g\o$X, S>ãë`y 009, S>ãë`y 407 ES>r 4, S>ãë`y   
208, nrHo$dr ìhmBQ>, ̂ r_m ew^«m, S>ãë`y 361 VWm S>ãë`y 507

White:		HT	GR	2B	M7,	Bhima	Shweta,	W	420,	Phule	Safed,	MS100	x	Phule	Safed,	

W	453	M9,	W	453,	Bhima	Safed,	W009,	W	407	AD4,	W	208,	PKV	White,	Bhima	

Shubra,	W	361,	W	507

g§Vw{bV 
g{hîUw

Moderately	
Tolerant

30 go 50 à{VeV 
CÎmaOr{dVm 

30	-	50%	
survival

bmb : àm{á  1609, àm{á 1605, àm{á 1207, àm{á 1466, àm{á 1216, `yEMEg 2, 
`yEMEg 3, 546 S>rAma, ̂ r_m ao‹S>, ̀ yEMEg 31, S>rAmoOrAma hmB{~«S> 55, àm{á 1622, àm{á 
1209, AmaOrnr 1, Ho$EM  E_ 3, ̀ yEMEg 32  
Red:	 	Acc	1609,	Acc	1605,	Acc	1207,	Acc	1466,	Acc	1216,	UHS2,	UHS3,	546	DR,	

Bhima	Red,	UHS	31,DOGR	HY	55,	Acc	1622,	Acc	1209,	Acc	1622,	RGP	1,	KH-M3,	

UHS	32

g\o$X : EMQ>r OrAma 6 EE_-2-3, S>ãë`y 440 E_ 3, S>ãë`y 063, S>ãë`y 122, S>ãë`y 448 
VWm S>ãë`y 459 
White:		HT	GR	6AM	-2-3,	W	440	M3,	W	063,	W	122,	W	448,	W	459	

50 go 70 à{VeV 
CÎmaOr{dVm

50	-	70%	
survival	

bmb: aoS> OrZnyb 5, AmaOrnr 4, AmaOrnr 3, àm{á 1629, S>rAmoOrAma hmB{~«S> 7, 
`yEMEg 8, àm{á 1666 
Red:	Red	GENPOOL	5,	RGP	4,	RGP	3,	Acc	1629,	DOGR	HY	7,	UHS	8,	Acc	1666

g\o$X :S>ãë`y 208, S>ãë`y 208 ES>r 5, S>ãë`y 355 
White:	W	208,	W	208	AD5,W	355	

g{hîUw  

Tolerant	

70 go 90 à{VeV 
C{ÎmaOr{dVm 
70	-	90%	
survival	

bmb: àm{á 1416, àm{á 1630, àm{á 1395, àm{á 1639, àm{á 1270, `yEMEg 1 

Red:		Acc	1416,	Acc	1630,	Acc	1395,	Acc	1639,	Acc	1270,	UHS	1

g\o$X: S>ãë`y 444/White;		W	444	

Continued	from	previous	page...

Continued	on	next	page...

Vm{bH$m 8.5 : gyIm X~md Ho$ {dê$Õ ß`mO H$s à{d{ï>`m| H$m dJuH$aU 
Table	8.5:	Categorization	of	onion	entries	against	drought	stress

loUr
Category	

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

ß`mO à{d{ï>`m§ 
Onion	entries

g§doXZerb AWdm 
gwJ«møerb 

Susceptible

50 à{VeV go 
A{YH$ 

More	than	
50%

bmb : àm{á  1609, àm{á 1646, àm{á 1656, àm{á 1667, àm{á 1608, àm{á 1627, àm{á 
1669, AmaOrnr 1, aoS> OrZ nyb 1, aoS> OrZ nyb 3, aoS> OrZ nyb 5, ̂ r_m bmBQ> aoS>, ES>rAma, 

S>rAmoOrAma 1203, Ho$EM E_ 1, Ho$EM E_ 2, Ho$EM E_ 3, Ho$EM E_ 4, E_Eg 222	x	Ho$EM 
E_ 2, ̂ r_m {H$aZ, ̂ r_m e{º$, ̂ r_m amO, ̂ r_m S>mH©$ ao‹S>, S>rAmoOrAma hmB{~«S> 1, S>rAmoOrAma 
hmB{~«S> 2, S>rAmoOrAma hmB{~«S> 5, S>rAmoOrAma hmB{~«S> 6, S>rAmoOrAma hmB{~«S> 7, 
S>rAmoOrAma hmB{~«S>  8, S>rAmoOrAma hmB{~«S>  50, hmB{~«S> Amo[aEÝQ> , hmB{~«S> 441 
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loUr
Category	

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

ß`mO à{d{ï>`m§ 
Onion	entries

g§doXZerb AWdm 
gwJ«møerb 

Susceptible

50 à{VeV go 
A{YH$ 

More	than	
50%

Red;	Acc.	1609,	 	Acc.	1646,	 	Acc.	1656,	 	Acc.	1667,	 	Acc.	1608,	 	Acc.	1627,	 	Acc.	

1669,	RGP1,	 	 	Red	Gene	pool	1,	Red	Gene	pool	3,	Red	Gene	pool	5,	Bhima	Light	

Red,	ADR,	DOGR	1203,	 	KH-M-1,	 	KH-M-2,	 	KH-M-3,	KH-M-4,	MS222	X	KH-M-2,	

Bhima	Kiran,	Bhima	Shakti,	Bhima	Raj,	Bhima	Dark	Red,	DOGR	Hybrid	1,	DOGR	

Hybrid	2,	DOGR	Hybrid	5,	DOGR	Hybrid	6,	DOGR	Hybrid	7,	DOGR	Hybrid	8,	DOGR	

Hybrid	50,	Hybrid	Orient,	Hybrid	441

g\o$X : S>ãë`y 396ES>r 3, E_Eg 100	 x ^r_m œoVm, S>ãë`y 208 ES>r 3, \w$bo g\o$X, 
EMQ>rOrAma -3 ~r E_ 6 EgE_gr, EMQ>rOrAma -5~r E_ 6EgE_gr, EMQ>rOrAma -4~r E_ 
6EgE_gr, S>ãë`y 172 ES>r 3, S>ãë`y 132 E_ 4, S>ãë`y EMQ>r 23 E 2, ̂ r_m g\o$X, S>ãë`y 
355, S>ãë`y EMQ>r 23 E 3,S>ãë`y 453 E_ 8, E\$ 6 E_ 12 S>ãë`y, ~r 2 Ho$ 11 dmB© 3, S>ãë`y 
344, S>ãë`y 306 ES>r 3, E_Eg 100	x	S>ãë`y 172, S>ãë`y 279, S>ãë`y 189 ES>r 3, dmB©  
003, S>ãë`y 302nr, S>ãë`y 401 E_ 2, S>ãë`y 417 ES>r 3, S>ãë`y 146

White;	W	396	AD3,	MS100	x	Bhima	Shweta,	W	208AD3,	Phule	Safed,	HTGR-3B-

M6	SMC,	HTGR-5B-M6SMC,	HTGR-4B-M6SMC,	W	172	AD3,	W	132	M4,	WHT	23	A	

2,	Bhima	Safed,	W	355,	WHT	23	A3,	W	453	M8,	F6	M12	W,	B2	K11	Y3,	W	344,	W	

306	AD3,	MS	100	x	W	172,	W	279,	W	189	AD3,	Y	003,	W	302P,	W	401	M2,	W	417	

AD3,	W	146	

g§Vw{bV ê$n go 
g§doXZerb AWdm 
gwJ«møerb 

Moderately	
Susceptible

30-50% bmb : àm{á 1605, àm{á 1663, àm{á 1626, AmaOrnr 4, AmaOrnr 5, AmaOrnr 3, 
AmaOrnr 2, 546 S>rAma, ̂ r_m ao‹S> 

Red;	Acc.	1605,	 	Acc.	1663,	 	Acc.	1626,	RGP-4,	RGP-5,	RGP-3,	RGP-2,	546	DR,	
Bhima	Red

g\o$X : EMQ>r -OrAma -2~r E_ 6(EgE_gr ), EMQ>r OrAma -1E- E_ 6(Eggr ), EMQ>r 
OrAma -3gr -E_ 6, EMQ>r OrAma -1~r- E_ 5-2 (EgE_gr ), S>ãë`y 151, S>ãë`y 009	x 	
222, E_Eg 100	x S>ãë`y 361, S>ãë`y 3, 149, E_Eg 100	x	̂ r_m ew^«m, S>ãë`y 282, S>ãë`y 
009 ES>r 3, S>ãë`y 440, EE\$ S>ãë`y 	x	 EE\$Ama E\$ 4, S>ãë`y   394 B©Eb 5, S>ãë`y  402 
ES>r 3, E_Eg  100	x	\w$bo g\o$X, S>ãë`y 439, S>ãë`y 422, ̂ r_m ew^«m, E_Eg 100	x S>ãë`y 
448, ̂ r_m œoVm, nmb_nwa ìhmBQ>, S>ãë`y 1 408ES>r 3,S>ãë`y 09-361, S>ãë`y 444 B©Eb 5, 
S>ãë`y 437 E_ 2, S>ãë`y EMQ>r  23-E 1, S>ã`y61, 047 B©Eb  6 

White;	HT-GR-2B-M6(SMC),	HT-GR-1A-M6(SC),	HT-GR-3C-M6,		HT-GR-1B-M5-2	

(SMC),	W	151,	W	009	X	222,	MS	100	X	W	361,	W	149,	MS100	X	Bhima	Shubhra,	W	

282,	W	009	AD3,	W	440,	AFW	X	AFR	F4,	W	394	EL5,	W	402	AD3,	MS	100	X	Phule	

Safed,	W	439,	W	422,	Bhima	Shubhra,	MS	100	X	W448,	Bhima	Shweta,	Palampur	

White,	W	408AD3,	W	361,	W	444	EL5,	W	437	M2,	WHT	23-A	1,	W	047	EL	6	

g{hîUw² 

Tolerant

30 à{VeV go 
H$_ 

Less	than	
30%

bmb : àm{á 1656, àm{á 1630, aoS> OrZ nyb 2, ̂ r_m gwna 

Red;	Acc	1656,	Acc.1630,	Red	Gene	pool	2,	Bhima	Super	

g\o$X :S>ãë`y 448,S>ãë`y 340,S>ãë`y 414, S>ãë`y 419, S>ãë`y 043,S>ãë`y 397, S>ãë`y  
504, AH$m© nrVmå~a, S>ãë`y  441 

White;	W	448,	W	340,	W	414,	W	419,	W	043,	W	397,	W	504,	Arka	Pitamber,	W	441

Continued	from	previous	page...
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ß`mO _| ZmerOrd H$s {ZJamZr 

Iar\$ Ed§ a~r 2017-18 Ho$ Xm¡amZ Obdm`w n[adV©Z Ho$ g§X^© 
_| ß`mO _| ZmerOrd n[aÑí`  H$m AÜ``Z {Z`V ßbm°Q> Ed§ 
`mÑpÀN>H$ IoV gd}jU Ho$ _mÜ`_ go {H$`m J`m& {Z`V ßbm°Q> gd} 
H$m Am`moOZ ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| {H$`m J`m O~{H$ `mÑpÀN>H$ gd} H$m H$m`© 
nwUo Ho$ {ZH$Q>dVu Jm§dm| _| {H$`m J`m& ~‹T>dma ‘m¡g‘ go {^Þ , 
ß`mO {W«ßg, {W«ßg Q>¡~oH$s  {bÝS§>_¡Z ß`mO Ho$ EH$ à_wI 
ZmerOrd Ho$ ê$n _| nm`m J`m& Bg gd} _| Q>mo~¡H$mo H¡$Q>a{n„a, 
ñnmoS>moßQ>oam {bQw>am, Am°_u dm°_©, ñnmo`S>moßQ>oBam EpŠgJwAm, J«rgr 
H$Q>dm°_©, EJ«mo{Q>g BßgrbmoZ, J«rZ byna, H«$mBgmoS>rpŠgg àOm{V 
VWm nÎmr _mBZa, {b[a`mo_mBOm àOm{V g{hV AÝ` Jm¡U 
ZmerOrd Ho$ àH$mon H$m ^r XñVmdoOrH$aU {H$`m J`m& BZ 
Jm¡U/H$^r-H$^r hmoZo dmbo ZmerOrdm| Ho$ àH$mon H$m ñVa ZJÊ` 
go g§Vw{bV Wm& 

{W«ßg àH$mon 

Iar\$ ß`mO _|, ß`mO {W«ßg H$m àH$mon 36 EgE_S>ãë`y go XO© 

{H$`m J`m& {gVå~a d Aºy$~a _mh Ho$ 37-42 EgE_S>ãë`y Ho$ 

Xm¡amZ ZmerOrd g§»`m ̂ ma ~hþV H$_ (à{V nm¡Ym < 5 {W«ßg ) 

Wm& hmbm§{H$, Zdå~a Ho$ 44-47 EgE_S>ãë`y Ho$ Xm¡amZ {W«ßg 

H$s g§»`m _| VoO d¥{Õ XoIZo H$mo {_br& 47d| EgE_S>ãë`y Ho$ 

Xm¡amZ {W«ßg H$s A{YH$V_ A{V ì`ñV g§»`m& (26 

{W«ßg/nm¡Ym) XO© H$s JB©& Zdå~a _mh Ho$ Xm¡amZ Vmn_mZ _| 

{JamdQ> Ho$ gmW gmW bJmVma ewîH  Ad{Y Ho$ H$maU {W«ßg 

g§»`m JR>Z H$mo ~‹T>mdm {_bm ({MÌ 8.3)& Zdå~a _mh _| Am¡gV 
o A{YH$V_ Vmn_mZ Am¡a Ý`ZyV_ Vmn_mZ H«$_e: 29.8 go. d 

o10.9 go. nm`m J`m& {gVå~a Am¡a Aºy$~a _mh Ho$ Xm¡amZ hþB© dfm© 

go {W«ßg  H$s g§»`m H$_ hþB© ({MÌ 8.4)& 

Pest	Surveillance	in	Onion	

The	pest	scenario	in	onion	under	changing	climate	

during	Kharif	and	Rabi,	2017-18	was	studied	with	

fixed	plot	and	random	field	survey.	The	fixed	plot	

survey	was	conducted	at	DOGR	research	farm	and	

random	 survey	 at	 nearby	 villages	 of	 Pune.	

Irrespective	 of	 growing	 seasons,	 onion	 thrips,	

Thrips	tabaci	Lindeman	reported	as	major	pest	of	

onion.	 Occurrence	 of	 other	minor	 pest	 including	

Tobacco	caterpillar,	Spodoptera	litura,	Army	worm,	

Spodoptera	exigua,	Greasy	cutworm,	Agrotis	ipsilon,	

Green	 looper,	 Chrysodeixis	 sp	 and	 Leafminer,	

Liriomyza	sp.	also	documented	in	this	survey.	The	

level	of	incidence	of	these	minor/occasional	pests	

was	negligible	to	moderate.

Thrips	incidence

In	kharif	onion,	the	incidence	of	onion	thrips	was	

recorded	from	36	SMW.	The	pest	population	load	

was	very	low	(<5thrips/plant)	during	37-42	SMW	

of	 September	 and	 October	 months.	 However,	 a	

steep	 increase	 of	 thrips	 population	 observed	

during	44-47	SMW	of	November.	The	highest	peak	
th(26	 thrips/plant)	 recorded	during	47 	SMW.	The	

continuous	 dry	 spell	 coupled	 with	 decline	 in	

temperature	during	November	favours	population	

build	 up	 (Figure	 8.3).	 The	 average	 maximum	

temperature	 and	 minimum	 temperature	 were	

experienced	 during	 November	 was	 29.8°	 C	 and	

10.9°	 C,	 respectively.	 The	 precipitation	 occurred	

during	September	and	October	month	suppressed	

the	thrips	population	(Figure	8.4).

{MÌ 8.3 : Iar\$ ß`mO ~Zm_ Vmn_mZ _| 
ß`mO {W«ßg  àH$mon 
Fig.	 8.3.	 Onion	 thrips	 incidence	 in	
kharif	onion	Vs	temperatures

Tmax:	Am¡gV A{YH$V_ Vmn_mZ /Average	 maximum	

temperature,	

Tmin:	 Am¡gV Ý`ZyV_ Vmn_mZ/Average	 minimum	

temperature
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During	 Rabi,	 the	 thrips	 load	 in	 onion	 was	 much	

higher	 and	 almost	 double	 when	 compared	 with	

Kharif.	 Throughout	 the	 survey	 (49-5	 SMW)	 the	

population	level	was	>	25	thrips/plant.	The	highest	
thpeak	(62	thrips/	plant)	recorded	during	4 	SMW	of	

January	 (Fig.8.5).	 Increase	 in	 temperature	

maximum	 coupled	 with	 long	 dry	 spell	 prevailed	

during	 January	 and	 February	 seems	 to	 be	

conducive	 for	 thrips	 emergence	 during	 rabi.	

Overall	temperature	and	precipitation	appears	as	

major	factors	regulating	thrips	incidence	in	onion.

Lepidopteron	pest	occurrence	

Fixed	plot	and	Random	survey	during	2017-18	also	
reported	 occurrence	 lepidopteran	 defoliators	
(Spodoptera	sp	and	Chrysodeixis	sp)	in	onion.	The	
report	 suggests	 that	 host	 expansion	 of	 these	
polyphagous	 pests.	 Spodoptera	 sp	 incidence	 was	
recorded	in	both	Kharif	and	Rabi	onion;	maximum	
during	 the	 month	 of	 December	 and	 February.	

a~r Ho$ Xm¡amZ, ß`mO _| {W«ßg ̂ ma ~hþV A{YH$ Wm Am¡a Iar\$ H$s 

VwbZm _| bJ^J XmoJwZm Wm& gd} (49-5 EgE_S>ãë`y ) Ho$ 

Xm¡amZ, {W«ßg g§»`m ñVa >>25 {W«ßg/nm¡Ym Wm& OZdar Ho$ 

Mm¡Wo EgE_S>ãë`y Ho$ Xm¡amZ A{YH$V_ {W«ßg g§»`m (62 

{W«ßg/nm¡Ym) XO© H$s JB© ({MÌ 5)& OZdar Am¡a \$adar Ho$ 

Xm¡amZ àM{bV b§~r gyIr Ad{Y Ho$ gmW {_bH$a A{YH$V_ 

Vmn_mZ _| d¥{Õ a~r Ho$ Xm¡amZ {W«ßg Am{d^m©d Ho$ {bE ghm`H$ 

nmB© JB©& ß`mO _| {W«ßg Ho$ àH$mon H$mo {Z`§{ÌV H$aZo _| g_J« 

Vmn_mZ Am¡a dfm© à_wI H$maH$ nmE JE& 

bo{nS>moßQ>oamZ  ZmerOrd àH$mon 

df© 2017-18 Ho$ Xm¡amZ {Z`V ßbm°Q> Ed§ ̀ mÑpÀN>H$ gd} Ho$ VhV 
^r ß`m²O H$s \$gb _| bo{nS>moßQ>oamZ {dnÌH$ (ñnmoS>moßQ>oam àOm{V 
Ed§ H«$mBgmoS>rpŠgg àOm{V) Ho$ àH$mon H$mo nm`m J`m& [anmoQ>© go 
BZ nm°br\¡$Jg ZmerOrdm| Ho$ nanmofr {dñVma H$m nVm Mbm & 
ñnmoS>moßQ>oam àOm{V H$m àH$mon Iar\$ d a~r ß`mO XmoZm| _| nm`m 
J`m Omo {H$ {Xgå~a d \$adar Ho$ _hrZm| Ho$ Xm¡amZ A{YH$V_ Wm& 

{MÌ 8.4 : Iar\$ ß`mO ~Zm_ dfm© _| ß`mO 
{W«ßg àH$mon 
Fig.8.4.	 Onion	 thrips	 incidence	 in	
kharif	onion	Vs	rainfall

{MÌ 8.5 : a~r ß`mO ~Zm_ Vmn_mZ _|  
{W«ßg  H$s J{VerbVm  
Fig.8.5.	 Thrips	 dynamics	 in	 rabi	
onion	Vs	temperature
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{MÌ 8.7 H$ : {d{^Þ ñWmZm| na ãb¡H$ H$Q>dm°_© H$m àH$mon   
Fig.8.7a.	 Black	 cutworm	 incidences	 at	 various	
locations

{MÌ 8.7 I : ãb¡H$ H$Q>dm°_© bmdm© Am¡a ZwH$gmZ bjU    
Fig.8.7b.	 Black	 cutworm	 larvae	 and	 damage	
symptoms

Average	temperature	during	peak	infestation	was	
9.4	 (Tmin)	 to	 29.9°	 C	 (Tmax).	 Green	 looper,	
Chrysodeixis	 sp	 reported	 only	 in	 Kharif	 onion;	
maximum	incidence	during	November	(Fig.8.6).

Daund	Khadki	of	Pune:	A	hot	spot	of	black	
cutworm	Agrotis	ipsilon	onion

Black	cutworm,	Agrotis	ipsilon	(Hufnagel)	is	a	pest	
that	 infesting	 numerous	 agricultural 	 and	
horticultural	crops.	Occurrence	of	this	pest	in	onion	
with	moderate	to	severe	form	at	 farmer's	field	of	
Daund	Taluk	of	Pune	District	was	reported	through	
a	 random	pest	 survey,	which	was	 conducted	 last	
year	during	rabi	2016	(December).	To	ascertain	the	
occurrence	and	status	of	this	pest	in	onion	during	
rabi	2017	(December),	a	survey	was	carried	out	in	
Daund	Taluka,	Pune	District	of	Maharashtra.	Survey	
revealed	that	an	average	number	of	1.8,	1.0	and	2.0	
cutworm	larva	per	sq.	m	area	of	onion	planted	field	
with	infestation	level	of	9.96	%,	7.31	%	and	15.13	%	

A{V ì`ñV g§H«$_U Ho$ Xm¡amZ Am¡gV Vmn_mZ Ý`yZV_ 9.4 go 
oA{YH$V_ 29.9 go.	 Wm& J«rZ byna, H«$mBgmoS>rpŠgg àOm{V 

Ho$db Iar\$ ß`mO _| nmB© JB© {OgH$m A{YH$V_ àH$mon Zdå~a 
_mh Ho$ Xm¡amZ XoIZo H$mo {_bm ({MÌ 8.6)& 

nwUo H$m Xm¡ÊS> IS>H$s : ãb¡H$ H$Q>dm°_©, EJ«mo{Q>g BßgrbmoZ  ß`mO 
H$m EH$ hm°Q> ñnm° Q> 

ãb¡H$ H$Q>dm°_©, EJ«mo{Q>g BßgrbmoZ (h\$ZmOob) EH$ ZmerOrd h¡ 
Omo {H$ AZoH$ H¥${f Ed§ ~mJdmZr \$gbm| H$mo g§H«${_V H$aVm h¡& nwUo 
{Obo H$s Xm¡ÊS  VmbwH$m _| {H$gmZm| Ho$ IoVm| _| EH$ `mÑpÀN>H$ 
ZmerOrdgd}jU {H$`m J`m {Og_| {H$gmZm| Ho$ IoVm| _| ß`mO H$s 
\$gb _| Bg ZmerOrd H$m àH$mon g§Vw{bV go J§^ra ê$n _| nm`m 
J`m& ̀ h gd}jU {nN>bo df© a~r 2016 ({Xgå~a) _| {H$`m J`m 
Wm& a~r 2017 ({Xgå~a) Ho$ Xm¡amZ ß`mO H$s \$gb _| Bg 
ZmerOrd Ho$ àH$mon Am¡a pñW{V H$s nw{ï> H$aZo Ho$ {bE _hmamï´> Ho$ 
nwUo {Obo H$s VmbwH$m Xm¡ÊS _| EH$ gd}jU {H$`m J`m& gd}jU _| 
nVm Mbm {H$ gd} {H$E JE Jm§dm| Zm_V: amdZJm§d, nmQ>g Am¡a 
amOZJm§d _| amonmB© {H$E JE ß`mO IoVm| Ho$ à{V dJ© _rQ>a joÌ _| 

{MÌ 8.6 : df© 2017-18 Ho$ Xm¡amZ 
_m¡g_r ß`mO {dnÌH$ 
Fig.8.6.	Seasonality	onion	
defoliators	during	2017-18
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at	 the	 surveyed	 villages	 Ravangaon,	 Patas	 and	
Rajangaon,	respectively.	The	age	of	attacked	onion	
plants	were	35-40	days	old	and	3-4	 leaves	stage.	
The	pest	population	trend	of	this	year	(2017)	was	
similar	that	of	last	year	(2016).	The	typical	mark	of	
cutworm	attack	 including	complete	stalk	cut	and	
loss	of	plant	 stand	 in	batches	was	noticed	 in	 the	
attacked	 field.	 The	 major	 plant	 protection	
chemicals	used	for	onion	in	this	surveyed	area	are	
cypermethrin	 and	 chlorpyrifos.	 Over	 the	 year	
occurrence	of	black	cutworm	in	this	packet	suggest	
that,	 this	 location	 could	 be	 a	 hot	 spot	 for	 this	
notorious	pest	(Fig.8.7a	and	8.7b).

H«$_e: 9.96, 7.31 Ed§ 15.13 à{VeV Ho$ g§H«$_U ñVa Ho$ gmW 
H«$_e: 1.8, 1.0 Ed§ 2.0 H$Q>dm°_© bmdm© H$s Am¡gV g§»`m, nmB© 
JB©& àH$monJ«ñV ß`mJO nm¡Yo 35-40 {XZ nwamZo Wo Am¡a CZ_| 3-
4 n{Îm`m§ Wt²& Bg df© (2017) H$m ZmerOrd g§»`mm ê$PmZ 
{nN>bo df© (2016) H$s Vah hr Wm& H$Q>dm°_© h_bo Ho$ {d{eï> 
{MÝhm| _| nyar Vah go S§>R>b H$m H$Q>Zm VWm g_yhm| _| I‹S>o nm¡Ym| _| 
ZwH$gmZ nm`m J`m& Bg gd}jU joÌ _| ß`mO Ho$ {bE Cn`moJ {H$E 
JE à_wI nm¡Ym gwajm agm`Zm| _| gmBna_o{W«Z VWm 
Šbmoanm`ar\$m°g em{_b h¢& Bg joÌ _| ãb¡H$ H$Q>dm°_© Ho$ dfm] go 
{H$E OmZo dmbo àH$mon Ho$ H$maU ̀ h ñWmZ Bg ~XZm_ ZmerOrd 
Ho$ {bE EH$ hm°Q> ñnm°Q> hmo gH$Vm h¡ ({MÌ 8.7 H$ Ed§ 8.7 I)&
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ICAR-DOGR	as	nodal	centre	for	conduction	of	DUS	

test	in	onion	and	garlic,	maintaining	60	onion	and	

25	 garlic	 varieties	 under	 this	 project.	 These	

varieties	of	onion	and	garlic	are	treated	as	extant	

varieties.	In	case	of	onion,	44	rabi	season	varieties	

and	11kharif	 season	varieties	and	21	varieties	of	

garlic	 are	 being	 maintained	 at	 ICAR-DOGR,	

Rajgurunagar.	Long	day	onion	and	garlic	varieties	

are	being	maintained	at	 ICAR-CITH,	Srinagar	and	

multiplier	onion	varieties	at	TNAU,	Coimbatore.	All	

the	data	recorded	as	per	DUS	test	guideline	in	all	

the	maintained	varieties	of	onion	and	garlic	under	

DUS	project.	DUS	test	conducted	in	5	garlic	varieties	

for	its	registration	during	rabi2016-17.

Evaluation	 of	 DUS	 rabi	 onion	 varieties	

(2016-17)

Thirty-six	 rabi	 onion	 varieties	 viz.,	 Agrifound	

White,	 Agrifound	 Light	 Red,	 Arka	 Bindu,	 Arka	

Niketan,	Arka	Pragati,	Arka	Pitamber,	Bhima	Kiran,	

Bhima	Raj,	Bhima	Red,	Bhima	Shakti,	Bhima	Light	

Red,	Bhima	Shweta,	Early	Grano,	GWO-1,	Hissar-2,	

Kalyanpur	Red	Round,	N-2-4-1,	NHRDF	Red	(L-28),	

NHRDF	Red-2,	NHRDF	Red-3	(L-625),	Palam	Lohit,	

PKV	White,	Phule	Safed,	Phule	Samarth,	Phursungi	

Local,	 Punjab	 Naroya,	 Pusa	 Madhavi,	 Pusa	 Red,	

Pusa	White	 Flat,	 Pilipatti	 Junagadh,	 Telagi	 Local,	

Udaipur-102,Sukhsagar,	 VL	 Piaz-3,	 Arka	 Bheem	
thand	 Talaja	 Red	 were	 sown	 on	 8 Nov,	 2016	 and	

thtransplanted	on	18 Jan,	2017	in	3	replications	with	

the	plot	size	of	2x3	m.	All	 the	observations	 to	be	

recorded	as	per	new	DUS	test	guide	lines.

Evaluation	of	DUS	kharif	onion	varieties	(2017)

Eleven	kharif	onion	varieties	viz.,	Agrifound	Dark	

Red,	 	Arka	Kalyan,	B-780,	Bhima	Raj,	 	Bhima	Red,	

Bhima	 Shubhra,	 Bhima	 Safed,	 Bhima	 Shweta,	

Bhima	Super,	Bhima	Dark	Red	and	N-53	were	sown	
th thon	29 	 June,	 2017	 and	 transplanted	 on	 16 	Aug,	

{d{dYVm, EH$ê$nVm Ed§ ñWm{¶Ëd (S>r¶yEg)
Distinctness Uniformity and Stability (DUS)

^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ gñ§ WmZ Ûmam ß`mO Ed§ 
bhgZw  H$s S>r`Ey g OmM§  H$m Am`mOo Z H$aZo hVo w ZmSo >b H$o ÝÐ H$o  ê$n _| 
H$m ©̀ {H$`m Om ahm h¡ Ama¡  Bg n[a`mOo Zm H$o  AV§ JV©  ß`mO H$s 60 
Ama¡  bhgZw  H$s 25 {H$ñ_m| H$m aI-aImd {H$̀ m Om ahm h&¡  ß`mO d 
bhgZw  H$s BZ {H$ñ_m|  H$mo àM{bV {H$ñ_$|  _mZm OmVm h&¡  ß`mO H$o  
_m_bo _,|  a~r _mg¡ _ H$s 44 {H$ñ_m² | VWm Iar\$ _mg¡ _ H$s 11 
{H$ñ_m|  VWm bhgZw  H$s 21 {H$ñ_m| H$m aI-aImd ^mH$¥ AZnw  - 
ß`mO Ed§ bhgZw  AZgw Y§ mZ gñ§ WmZ, amOJêw $ZJa, nUw o _| {H$̀ m Om 
ahm h&¡  XrK© {Xdg dmbr ß`mO d bhgZw  {H$ñ_m| H$m aI-aImd 
^mH$¥ AZnw - H$o ÝÐr` erVmîo U ~mJdmZr gñ§ WmZ, lrZJa _| Ama¡  
~hJþ Uw H$ ß`mO {H$ñ_m| H$m aI-aImd V{_b ZmS>w  H$¥ {f {dœ{dÚmb`, 
H$m̀o å~Q>ya _| {H$`m Om ahm h&¡  S>r`Ey g n[a`mOo Zm H$o  VhV ß`mO d 
bhgZw  H$s aI-aImd H$s JBª g^r {H$ñ_m| _| S>r`Ey g OmM§  
{Xem{ZXe}  H$o  AZgw ma AmH§ $S‹ >m| H$mo XO© {H$̀ m J`m& a~r 2016-17 H$o  
Xma¡ mZ, nO§ rH$aU à`mOo Z H$o  {bE bhgZw  H$s 5 {H$ñ_m§ | _| S>r`Ey g 
OmM§  H$s JB&©   

S>r`yEg a~r ß`mO {H$ñ_m|  H$m _yë`m§H$Z (2016-17)

a~r ß`mO H$s 36 {H$ñ_m| ̀ Wm EJr« \$mCÊS> ìhmBQ>, EJr« \$mCÊS> bmBQ> 
aSo >, AH$m© {~ÝX,ÿ  AH$m© {ZH$o VZ, AH$m© àJ{V, AH$m© nrVmå~a, ̂ r_m 
{H$aZ, ^r_m amO, ^r_m aSo >, ^r_m e{º$, ^r_m bmBQ> aSo >, ^r_m 
œVo m, Abu JZo« m,o  OrS>ãë¶w Am-o 1, {hgma-2, H$ë`mZnaw  aSo > 
amCÊS>, EZ-2-4-1, EZEMAmaS>rE\$ aSo > (Eb 28), 
EZEMAmaS>rE\$ aSo >-2, EZEMAmaS>rE\$ aSo > 3 (Eb-625), 
nmb_ bm{o hV, nrH$o dr ìhmBQ>, \$w bo g\$o X, \$w bo g_W,©  \$w agJ§ r 
bmHo $b, nO§ m~ Zam̀o m, ngy m _mYdr, ngy m aSo >, ngy m ìhmBQ> âbQ¡ >, 
{nbrnÅ>r OZy mJT‹ >, Vbo Jr bmHo $b, CX`naw   102, gIw gmJa, drEb 
ß`mO 3, AH$m© ̂ r_m VWm VbmOm aSo > H$mo {XZmH§ $ 8 Zdå~a, 2016 

H$mo ~m̀o m J`m Ama¡  {XZmH§ $ 18 OZdar, 2017 H$mo 2 	x 3 _rQ>a 
dmbo ßbmQ° > AmH$ma _| VrZ nZw amd{¥ Îm`m| _| amno m J`m& g^r AmH§ $S‹ >m| H$mo 
ZdrZ S>r`Ey g OmM§  {Xem{ZXe} m| H$o  AZgw ma XO© {H$`m J`m& 

S>r`yEg Iar\$ ß`mO {H$ñ_m| H$m _yë`m§H$Z (2017)

Iar\$ ß`mO H$s 11 {H$ñ_m| `Wm EJr« \$mCÊS> S>mH$©  aSo >, AH$m© 
H$ë`mU, ~r 780, ̂ r_m amO, ̂ r_m aSo >, ̂ r_m eŵ m« , ̂ r_m g\$o X, 
^r_m œVo m, ̂ r_m gnw a, ̂ r_m S>mH$©  aSo > Ama¡  EZ 53 H$mo {XZmH§ $ 29 
OZy , 2017 H$mo ~m̀o m J`m Ama¡  {XZmH§ $ 16 AJñV, 2017 H$mo CR>r 
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2017	in	3	replications	with	the	plot	size	of	1x6	m	on	

raised	beds.	All	the	observations	were	recorded	as	

per	new	DUS	test	guide	lines.	

Evaluation	of	DUS	garlic	varieties	(2016-17)

Eighteen	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,	Godawari,	Ooty	Local,	Phule	Baswant,	

Yamuna	Safed-4,	Rani	Bennuar	Local,	Sikkim	Local	

and	 Silkuei	 Local	 along	 with	 five	 garlic	 varieties	

viz.Nidwi	Lakra	(Lalka-2016),	Kiran	Oraon	(LAL-L-

2016),	 Krishnadev	 (Pd-16),	 Ramu	 (Pd-16)	 and	
thLaal-21were	 planted	 on	 13 	 Oct,	 2016in	 3	

replications	 with	 the	 plot	 size	 of	 1x6	 m.	 All	 the	

observations	to	be	recorded	as	per	new	DUS	test	

guide	lines.

Varieties	under	DUS	test

During	rabi	2016-17,	DUS	testing	was	initiated	in	

five	garlic	varieties	viz.,	NidwiLakra	(Lalka-2016),	

hBþ © Š`m[a`m| _|  1	x	6  _rQ>a AmH$ma dmbo ßbmQ° > _| VrZ nZw amd{¥ Îm`m| 
H$o  gmW amno m J`m& g^r AmH§ $S‹ >m| H$mo ZdrZ S>r`Ey g OmM§  {Xem{ZXe} m| 
H$o  AZgw ma XO© {H$`m J`m&

S>r`yEg bhgwZ {H$ñ_m| H$m _yë`m§H$Z (2016-17)

bhgZw  H$s 18 {H$ñ_m| ̀ Wm ̂ r_m Am‘o H$ma, ̂ r_m nnb© , Or 1, Or 
41, Or 50, Or 282, Or 323, Or 386, OrOr 2, OrOr 3, 
OrOr 4, JmXo mdar, D$Q>r bmHo $b, \$w bo ~mgdÝV, `_Zw m g\$o X 4, 
amZr ~Þo ay  bmHo $b, {g{¸$_ bmHo $b VWm {gbH$w B© bmHo $b H$mo bhgZw  
H$s AÝ` nmM§  {H$ñ_m| Zm_V: {ZXdr bmH$am (bmbH$m 2016), 
{H$aZ Amao md§  (bmb-Eb-2016), H$¥ îUXdo  (nrS>r-16), am_y 
(nsS>r-16)  VWm bmb 21 H$o  gmW {XZmH§ $ 13 Aº$y ~a, 2016 

H$mo 1	x	6  _rQ>a AmH$ma dmbo ßbmQ° > _| VrZ nZw amd{¥ Îm`m| H$o  gmW 
amno m J`m& g^r AmH§ $S‹ >m| H$mo ZdrZ S>r`Ey g OmM§  {Xem{ZXe} m| H$o  
AZgw ma XO© {H$`m J`m&

S>r`yEg Om§M Ho$ A§VJ©V {H$ñ_|  

a~r 2016-17 H$o  Xma¡ mZ, nO§ rH$aU à`mOo Z H$o  {bE bhgZw  H$s 
nmM§  {H$ñ_m| Zm_V: {ZXdr bmH$am (bmbH$m 2016), {H$aZ Amao md§  

{MÌ 9.1 : S>r`yEg n[a`moOZm Ho$ VhV ß`mO Ed§ bhgwZ {H$ñ_m| H$m aI-aImd   
Fig.9.1:	Maintenance	of	onion	and	garlic	varieties	under	DUS	Project
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Kiran	 Oraon	 (LAL-L-2016),	 Krishnadev	 (Pd-16),	

Ramu	(Pd-16)	and	Laal-21	for	its	registration.

Registration	of	varieties	

Two	onion	extant	 varieties	viz.,	 Bhima	Kiran	and	

Bhima	 Red	 and	 one	 garlic	 extant	 variety	 Bhima	

Omkar	were	registered	with	PPV&FRA.	Six	onion	

varieties	viz.,	Bhima	Dark	Red,	Bhima	Shakti,	Bhima	

Super,	Bhima	Light	Red,	Bhima	Shweta	and	Bhima	

Shubhra	 are	 under	 registration/	 DUS	 testing	 by	

PPV&FRA.

(bmb-Eb-2016), H$¥ îUXdo   (nrS>r-16), am_y (nrS>r-16) 
VWm bmb 21 _| S>r`Ey g narjU àma§̂  {H$`m J`m Wm& 

{H$ñ_m| H$m n§OrH$aU

ß`mO H$s Xmo àM{bV {H$ñ_mo | (^r_m {H$aZ Ed§ ^r_m aSo >) VWm 
bhgZw  H$s EH$ àM{bV {H$ñ_ (^r_m Am‘o H$ma) H$mo nmY¡ m {H$ñ_ Ed§ 
H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU _| nO§ rH$¥ V H$am`m J`m& nmY¡ m 
{H$ñ_ Ed§ H$¥ fH$ A{YH$ma ga§ jU àm{YH$aU Ûmam ß`mO H$s N>: 
{H$ñ_m| `Wm ^r_m S>mH$©  aSo >, ^r_m e{º$, ^r_m gnw a, ^r_m bmBQ> 
aSo >, ^r_m œVo m Ama¡  ^r_m eŵ m«  H$m nO§ rH$aU/S>r`Ey g narjU H$m 
H$m ©̀ àJ{V na h&¡   
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OrZm_o  {dbmno Z H$o  _mÜ`_ go ß`mO _| AJ{w UV CËàao U 
Haploid Induction in Onion through 

Genome Elimination

Isolation	and	characterization	of	CENH3coding	

sequence	from	onion	

Sequence	 of	 AcCENH3 	 was	 retrieved	 from	

nucleotide	database	of	NCBI	 (AB600275.1)	using	

keyword	 search.	 Primer	 sets	 were	 designed	 to	

amplify	 complete	 coding	 sequencebased	 on	 the	

cDNA	 sequence	 of	AcCENH3retrieved	 from	NCBI.	

As	 the	 CENH3	 gene	 is	 expressed	 mainly	 in	

meristematic	tissues,	total	RNA	was	isolated	from	

root	 tips	 of	 one	week	 old	 seedlings	 of	 onion	 var	

Bhima	 super	 for	 isolation	 of	 AcCENH3.	 A	 650bp	

fragment	 was	 amplified	 by	 PCR	 from	 cDNA	

(Fig.10.1).	 The	 amplicon	 was	 cloned	 in	 pJET1.2	

vector	and	sequenced.	Analysis	of	 sequence	with	

BLASTn	showed	that	the	cloned	AcCenH3	of	onion	

var.	 Bhima	 Super	 showed	 100	 percent	 similarity	

w i th 	 p rev ious ly 	 repor ted 	 AcCENH3 . Fo r	

comparative	 sequence	 analysis	 of	AcCENH3	 with	

Histone3	 sequence	 of	 onion,	 Histone3	 sequence	

(CF439117)	 of	 onion	 was	 retrieved	 from	 EST	

database	of	NCBI	by	tBLASTn	using	AtHistone3.3	

(Arabidopsis	 thaliana)	 as	 query.	 AcHistone3	

sequence	showed	93	percent	sequence	similarity	

with	 AtHistone3.3.	 The	 protein	 sequence	 of	

AcHistone3	 was	 compared	 with	 AcCENH3	 for	

identification	 of	 N-terminal	 tail	 region.	 	 The	 N-

terminal	 tail	 length	 was	 identified	 to	 be	 56AA	

length	 for	 AcCENH3	 (154AA)	 and	 41AA	 for	

A cH i s t one3 . 0 	 ( 136AA) 	 ( F i g . 10 . 2 ) . 	 The	

sequencesare	 highly	 divergent	 at	 N-terminal	 tail	

region	 (marked	 as	 blue	 box	 in	 fig.10.2)	 and	 the	

histone	fold	domain	is	relative	conserved.	The	very	

high	 similarity	 (93%)	 of	 AcHistone3	 with	 A.	

thaliana	 Histone3	 (3.3)	 and	 comparatively	 low	

similarity	 (50%)	 with	 AcCENH3	 indicates	 that	

isolated	 sequence	 of	 AcCENH3	 was	 centromere	

specific	histone3).	

ß`mO go CENH3  H$moqS>J AZwH«$_ H$m n¥W¸$aU Ed§ bjUdU©Z 

H$sdS©> gM© H$m Cn`moJ H$aVo hþE EZgr~rAmB© (AB600275.1) Ho$ 
Ý`y¥pŠbAmoQ>mBS> S>mQ>m~og go AcCENH3 H$m AZwH«$_ nwZ: àmá 
{H$`m J`m& EZgr~rAmB© go ~hmb AWdm nwZ: àmá {H$E JE 
AcCENH3 Ho$ cDNA AZwH«$_ Ho$ AmYma na nyU© H$moqS>J AZwH«$_ 
H$m àdY©Z H$aZo Ho$ {bE àmB_a goQ>m| H$s aMZm H$s JB©& O¡gm {H$ 
CENH3 OrZ _w»`V: {d^Á`moVH$ D$VH$m| _| àH$Q> hmoVm h¡,	
AcCENH3	H$m n¥W¸$aU H$aZo Ho$ {bE ß`mO H$s {H$ñ_: ^r_m 
gwna H$s EH$ gámh nwamZr nm¡X Ho$ O‹S> {gam| go Hw$b AmaEZE H$mo 
AbJ {H$`m J`m& cDNA go nrgrAma Ûmam EH$ 650	bp {dIÊS>Z 
H$m àdY©Z {H$`m J`m ({MÌ 10.1)& EånbrH$m°Z H$s ŠbmoqZJ 
pJET1.2 doŠQ>a _| H$aHo$ CgH$m AZwH«$_U {H$`m J`m& BLASTn 
Ho$ gmW AZwH«$_ H$m {dícofU H$aZo na àX{e©V hþAm {H$ ß`mO H$s 
{H$ñ_ ^r_m gwna Ho$ ŠbmoÝS AcCenH3 _| nhbo nmE JE 
AcCENH3 Ho$ gmW 100 à{VeV g_mZVm nmB© JB©& ß`mO Ho$ 
{hñQ>mo_Z 3 AZwH«$_ Ho$ gmW AcCENH3 Ho$ VwbZmË_H$ AZwH«$_ 
{dûcofU Ho$ {bE ß`mO Ho$ {hñQ>moZ 3 AZwH«$_ (CF439117) H$mo 

{Okmgm Ho$ AZwgma AtHistone3.3	(Aao{~S>m°pßgg W¡{bAmZm) 
H$m Cn`moJ H$aHo$ tBLASTn Ûmam EZgr~rAmB© Ho$ B©EgQ>r 

S>mQ>m~og go nwZ: àmá {H$`m J`m& AcHistone3  AZwH«$_ _| 
AtHistone3.3 Ho$ gmW 93 à{VeV g_mZVm XoIZo H$mo {_br& 

EZ-Q>{_©Zb Q>¡b arOZ H$s nhMmZ Ho$ {bE AcHistone3 Ho$ 
àmoQ>rZ AZwH«$_ H$s VwbZm AcCENH3 Ho$ gmW H$s JB©& EZ-
Q>{_©Zb Q>¡b b§~mB© H$s nhMmZ AcCENH3	(154) Ho$ {bE  56 

b§~mB© Am¡a  AcHistone3.0		(136)  Ho$ {bE 41 Ho$ ê$n _| H$s JB© 
({MÌ 10.2)& EZ-Q>{_©Zb Q>¡b arOZ _| AZwH«$_ AË`{YH$ {^Þ 
(O¡gm {H$ {MÌ 10.2 _| Zrbo ~m°Šg _| A§{H$V {H$`m J`m h¡) h¢ 
Am¡a {hñQ>moZ \$moëS> S>mo_oZ AnojmH¥$V g§a{jV h¡& E. W¡{bAmZm 

{hñQ>moZ 3 (3.3) Ho$ gmW AcHistone3 H$s ~hþV A{YH$ 
g_mZVm (93 à{VeV) Am¡a AcCENH3 Ho$ gmW VwbZmË_H$ ê$n 

go H$_ g_mZVm (50 à{VeV) go nVm MbVm h¡ {H$ AcCENH3 
H$m {db{JV AZwH«$_ goÝQ´>mo{_`a {d{eï> {hñQ>moZ 3 Wm&    
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Isolation	of	CENH3	coding	sequence	from	other	

Allium	species

CENH3	 coding	 sequences	 of	 A.	 sativum , 	 A.	

tuberosum	 and	A.	 fistulosum	were	 retrieved	 from	

NCBI	 database.	 Primers	 were	 designed	 to	 clone	

coding	 sequence.	 Total	 RNA	 was	 isolated	 from	

growing	 tips	 Chinese	 chives	 (A.	 tuberosum)	 and	

bunching	onion	(A.	fistulosum)	and	root	tips	of	one	

week	 old	 plants	 of	 garlic	 (A.	 sativum).	 cDNAwas	

synthesized	from	total	RNA	and	used	as	template	

for	PCR	with	primers	as	per	table	2.	Amplicons	of	

544	 bpfrom	 A.	 f istulosum , 	 571	 bp from	 A.	

tuberosumand	 585	 bp	 fromA.	 sativum	 products	

AÝ`  E{b`_  àOm{V`m| go CENH3 H$moqS>J AZwH«$_  H$m 
n¥W¸$aU 

EZgr~rAmB© S>mQ>m~og go E{b`_ g¡Q>mBd_, E. Q>`y~amog_  VWm 
E. {\$ñQw>bmog_ Ho$ CENH3 H$moqS>J AZwH«$_m| H$mo nwZ: àmá {H$`m 
J`m& àmB_am| H$s aMZm H$moqS>J AZwH«$_m| H$m ŠbmoZ V¡`ma H$aZo Ho$ 
{bE H$s JB©& Hw$b AmaEZE H$mo MmBZrO ß`mO (E. Q>`y~amog_) 
VWm ~pÝM§J ß`mO (E. {\$ñQw>Zbmog_) Ho$ ~‹T>dma {gam| go Am¡a 
bhgwZ (E. g¡Q>mBd_) Ho$ EH$ gámh Am`w dmbo nm¡Ym| Ho$ O‹S> {gam| 
go AbJ {H$`m J`m& Hw$b AmaEZE go cDNA H$mo g§íco{fV {H$`m 
J`m Am¡a BgH$m Cn`moJ àmB_am| Ho$ gmW nrgrAma Ho$ gm§Mo Ho$ Vm¡a 

na {H$`m J`m& E. {\$ñQw>nbmog_ go 544	bp, E. Q>`y~amog_ go 

571	bp, VWm E. g¡Q>mBd_ go 585	bp Ho$ EpånbrH$m°Ýg) hm{gb 

Lane	M-1kb	plus	DNA	molecular	weight	marker

Lane	1-AcCENH3	amplicon

Arrow	shows	650bp	amplicon

{MÌ 10.2 :AcH3.0 Ho$ gmW cCENH3 H$m g§aoIU ({Okmgm Ach3.0 h¡ Am¡a {df`	AcCENH3), Zrbo ~m°Šg  Ûmam EZ-Q>{_©Zb 
Q>¡b arOZ H$mo Xem©`m J`m h¡ & 
Fig.10.2:	Alignment	of	AcCENH3	with	AcH3.0		(query	is	AcH3.0	and	sbject	is	AcCENH3),blue	box	indicates	
the	N-terminal	tail	region

Fig.10.1:	Amplification	of	AcCENH3	from	cDNA	

{MÌ 10.1 : cDNA	 go AcCENH3		H$m àdY©Z
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{H$E JE ({MÌ 10.3)& nrgrAma CËnmXm| H$s pJET1.2 dmhH$ _| 
ŠbmoqZJ H$s JB© Am¡a AZwH«$_U {H$`m J`m& AZwH«$_m| 
(MH094618,	 MH153697,	 MH182682) H$mo EZgr~rAmB© 
S>mQ>m~og _| O_m H$am`m J`m& 

were	 obtained	 (Fig.3).	 The	 PCR	 products	 were	

cloned	 into	 pJET1.2	 vector	 and	 sequenced.	 The	

sequences	 were	 submitted	 to	 NCBI	 database	

(MH094618,	MH153697,	and	Mh182682).

E{b`_  àOm{V`m| go 	CENH3  OrZm| H$m AZwH«$_ {dícofU 

E{b`_ H$s {d{^Þ àOm{V`m| go CENH3 Ho$ cDNA AZwH«$_m| H$mo 

àmoQ>rZ AZwH«$_m| H$m n[aUm_ {ZH$mbZo Ho$ {bE E³gnmgr 	 

(www.expasy.org) _| ê$nmÝV[aV {H$`m J`m& S>rEZE Am¡a 

àmoQ>rZ AZwH«$_m| H$m g§aoIU _oJm 6.0 H$m Cn`moJ H$aHo$ {H$`m 

J`m& E{b`_ àOm{V Ho$	CENH3	cDNA VWm àmoQ>rZ AZwH«$_m| H$s 

g_mZVm H$mo Vm{bH$m 10.1 _| àñVwV {H$`m J`m h¡& E. grnm Am¡a 

E. {\$ñQw>_bmog_ H$s AZwH«$_ g_mZVm ~hþV A{YH$ Wr Omo {H$ 

Ano{jV ̂ r Wr Š`m|{H$ XmoZm| àOm{V`m§ E{b`_ d§e Ho$ ̂ rVa grnm 

g_yh Ho$ g_mO Cn IÊS> go g§~§{YV h¢& E. g¡Q>mBd_ Am¡a E. 

Q>`y~amog_ Ho$ AZwH«$_ E. grnm go AË`{YH$ {^Þ h¢& E{b`_ Ho$ 

CENH3 àmoQ>rZ AZwH«$_m| Am¡a ß`mO, _¸$m VWm Aao{~S>m°pßgg 

W¡{bAmZm Ho$ {hñQ>monZ 3 AZwH«$_m| H$m Cn`moJ H$aHo$ g‘rn 

gånH©$ Ho$ gmW ŠbñQ>a {dícofU {H$`m J`m ({MÌ 10.4)& 

n[aUm_m| _| àX{e©V hþAm {H$ E{b`_ àOm{V Ho$ CENH3 AZwH«$_ 

Am¡a _¸$m ŠbñQ>a EH$gmW {_bH$a Am¡a AÝ` àOm{V g_yhm| go 

{hñQ>moZ 3 AZwH«$_ dmbo {^Þ ŠbñQ>a Ûmam {hñQ>moZ 3 go CENH3 

H$s {^ÞVm B§{JV H$s Om ahr h¡& E{b`_ go g^r CENH3 AZwH«$_m| 

Ho$ gmW àmoQ>rZ AZwH«$_m| H$m ~hþ AZwH«$_ g§aoIU (E_EgE) {H$`m 

J`m Am¡a Bg_| nwZ: _¸$m (ZmCENH3) VWm Aao{~S>m°pßgg 

W¡{bAmZm	(tCENH3	) go AZwH«$_m| H$mo em{_b {H$`m Om ahm h¡& 

Lane	M-	1kb	plus	DNA	molecular	weight	marker

Lane	 1-4	 CENH3	 amplicons	 from	 different	

species

1	-	A.	cepa

2	-	A.	fistulosum

3	-	A.	sativum

4	-	A.	tuberosum

{MÌ 10.3 : {d{^Þ E{b`_  àOm{V`m| go CENH3 H$m àdY©Z  
Fig.10.3:	Amplification	of	CENH3	from	different	species	

of	Alliums	

Sequence	Analysis	of	CENH3	genes	from	Allium	

species

The	 cDNA	 sequences	 of	 CENH3	 from	 different	

species	 of	 Allium	 were	 translated	 at	 expasy	

(www.expasy.org)	 to	 deduce	 protein	 sequences.	

The	DNA	and	protein	sequences	were	aligned	using	

MEGA	 6.0.	 The	 similarity	 of	 CENH3	 cDNA	 and	

protein	sequences	of	Allium	species	are	presented	

in	table10.1.The	sequence	similarity	of	A.	cepa	and	

A.	fistulosumwas	very	high,	which	was	expected,	as	

the	two	species	belong	to	same	subsection	of	Cepa	

group	within	Allium	genera.	The	sequences	from	A.	

sativam	and	A.	tuberosum	are	highly	different	from	

A.cepa.	 Cluster	 analysis	 was	 carried	 out	 with	

neighbour	 joining	 method	 using	 CENH3	 protein	

sequences	of	Alliums	and	Histone	3	sequences	of	

onion,	 maize	 and	 Arabidopsis	 thaliana(Fig.10.4).	

The	results	showed	that	the	CENH3	sequences	of	

Alliumsp	and	maize	cluster	together	and	histone	3	

sequences	 from	 other	 species	 groups	 different	

cluster	indicating	the	divergence	of	AcCENH3	from	

histone3.	 Multiple	 sequence	 alignment	 (MSA)	 of	

protein	sequences	was	carried	out	with	all	CENH3	

sequences	 from	 Alliums	 and	 further	 including	

sequences	from	maize	(ZmCENH3)	and	Arabidopsis	

thaliana	(AtCENH3).
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Vm{bH$m 10.1 : {d{^Þ E{b`_ àOm{V`m| go CENH3  Ho$ H$moqS>J AZwH«$_ _| AZwH«$_ g_mZVm 
Table	10.1.	Sequence	similarity	in	coding	sequence	of	CENH3	from	different	Allium	species	

Isolation	of	AcCENH3	from	genomic	DNA	

Three	sets	of	primers	were	designed	from	5'UTR	

and	 3'UTR	 of	 cDNA	 sequence	 for	 cloning	 of	

AcCENH3	from	genomic	DNA.	The	genome	walker	

libraries	 were	 used	 as	 template	 for	 isolation	 of	

AcCenH3	genomic	DNA	sequence.	Three	rounds	of	

nested	PCRs	were	carried	out	with	primer	located	

on	adaptor	and	the	gene	specific	primers	to	amplify	

the	sequence	from	both	5'	and	3'	end.	Primary	PCR	

carried	 out	 with	 AcCenH3_F3or	 AcCenH3_R3	

primer	with	PCR1	primer	located	on	adapter.	The	

àmoQ>rZ g_mZVm/Protein	similarity	(%)

E{b`_  àOm{V`m§
Allium	species

E. grnm 
A.	cepa

E. {\$ñQw>{bmog_
A.	�istulosum

E. g¡Q>mBd_
A.	sativum

E. Q>`y~amog_ 
A.	tuberosum

E. grnm/A.	cepa - 97 84 83

E. {\$ñQw>gbmog_/A.	�istulosum 98 - 84 83

E. g¡Q>mBd_/A.	sativum 87 87 - 79

E. Q>`y~amog_/A.	tuberosum 87 87 82 -

Zrbo ~m°Šg  Ûmam àmoQ>rZ AZwH«$_m| _| à{VeV g_mZVm Xem©`r JB© h¡ &
Blue	box	displays	percent	similarity	in	protein	sequences

bmb ~m°Šgg _| Ý`{y²ŠbAmoQ>mBS> AZwH«$_m| _| à{VeV g_mZVm Xem©`r JB© h¡&
Red	box	displays	percent	similarity	in	nucleotide	sequences	
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{MÌ 10.4 : E{b`_ àOm{V, _¸$m VWm 
Aao{~S>m°pßgg Ho$ A_rZmo Aåb AZwH«$_m| 
na AmYm[aV Om{Vd¥Îmr` d¥j 
Fig.10.4.	Phylogenetic	tree	based	

on	 amino	 acid	 sequences	 of	

All ium 	 species , 	 maize	 and	

arabidopsis

OrZmo{_H$ S>rEZE go AcCENH3 H$m n¥W¸$aU 

OrZmo{_H$ S>rEZE go	AcCENH3 H$s ŠbmoqZJ H$aZo Ho$ {bE cDNA 
AZwH«$_ Ho$ 5'UTR VWm 3'UTR go àmB_am| H$s VrZ goQ>m| H$s 
aMZm V¡`ma H$s JB©& AcCENH3 OrZmo{_H$ S>rEZE AZwH«$_ H$mo 
AbJ H$aZo Ho$ {bE gm§Mo Ho$ ê$n _| OrZmo_ dm°H$a bmB~«oarO H$m 
Cn`moJ {H$`m J`m& 5' VWm 3' E§S> XmoZm| go AZwH«$_ H$m àdY©Z 
H$aZo Ho$ {bE ES¡>ßQ>moa VWm OrZ {d{eï> àmB_am| na pñWV àmB_a 
Ho$ gmW ZopñQ>S> nrgrAma Ho$ VrZ MH«$ MbmE JE& ES¡>ßQ>a na 
pñWV nrgrAma 1 àmB_a dmbo AcCenH3_F3 AWdm 



150

dm{f©H$ à{VdoXZ 2017-18

primary	PCR	resulted	in	amplification	in	the	form	

of	smear.	The	product	of	primary	PCR	was	diluted	

to	1:10	and	secondary	nested	PCR	was	carried	out	

with	AcCenH3_F2/R2	with	NPCR1	resulted	in	clear	

bands	of	different	sizes	from	each	library.	Tertiary	

nested	PCR	was	carried	out	with	AcCenH3_F1/R1	

primer	 and	 NPCR1	 and	 resulted	 product	 was	

purified	and	used	for	cloning.

The	 larger	 amplicons	 obtained	 from	 the	 tertiary	

PCR	 were	 cloned	 into	 PGEM-T	 Easy	 vector	 and	

sequenced.	A	sequence	of	534bp	from	3'	end	and	

878bp	 from	 the	 5'	 end	 of	 the	 AcCENH3	 were	

obtained.	Analysis	of	the	sequences	with	pairwise	

BLAST	showed	similarity	with	cDNA	sequence	of	

AcCENH3and	presence	of	large	gaps	indicating	the	

location	of	introns.	The	sequence	from	5'	and	3'	end	

were	 analysed	 for	 overlaps	 and	 found	 that	 there	

was	 no	 overlapping	 region	 between	 these	 two	

sequences	 indicating	 missing	 region.	 The	

sequences	were	compared	with	the	AcCenH3	cDNA	

sequence	identified	the	missing	region	was	about	

187bp	 located	 from	 379bp	 to	 566bp	 of	 cDNA	

sequence . 	 Pr imers 	 were 	 des igned 	 f rom	

characterised	 region	 of	 genomic	 sequence	 in	 the	

exons	 flanking	 missing	 region	 (AcCenH3_F4	 and	

AcCenH3_R4).AcCenH3_F4	and	AcCenH3_R4	were	

used	 for	 amplification	 from	 genomic	 DNA.	 The	

amplicon	 obtained	 from	 the	 PCR	 cloned	 and	

sequenced	 to	 320bp.	 All	 the	 sequences	 were	

assembled	into	single	contiguous	sequence

Isolation	 of 	 Promoter	 and	 Terminator	

sequence	of	AcCENH3

On	the	basisAcCENH3sequenceobtained,	threesets	

outward	facing	primers	were	designed	at	5'	and	3'	

for	isolation	of	promoter	and	terminator	sequence.	

Nested	 PCR	 reactions	 were	 carried	 out	 with	

genome	 walker 	 l ibrary	 as 	 template . 	 The	

amplification	 was	 carried	 out	 with	 gene	 specific	

primers	 and	 adapter	 specific	 primers	 in	 three	

round	of	nested	PCR	 like	described	section	1.1.x.	

The	 larger	 amplicons	 obtained	 from	 the	 tertiary	

PCR	were	cloned	into	pJET1.2	vector	(Fig.	5)	and	

sequenced.	 The	 sequences	 were	 confirmed	 by	

BLASTn	 hit	 for	 the	 overlapping	 sequences	 of	

AcCENH3	 at	 end.	Approximately	680bp	sequence	

upstream	from	the	transcription	start	site	and	280	

bp	 downstream	 of	 polyadenylation	 site	 were	

obtained.

AcCenH3_R3 àmB_a Ho$ gmW àmB_ar nrgrAma {H$`m J`m& 
àmB_ar nrgrAma Ho$ n[aUm_ñdê$n ñ_r`a Ho$ àmê$n _| àdY©Z 
hþAm& àmB_ar nrgrAma Ho$ CËnmX H$mo 1 : 10 Ho$ AZwnmV _| nVbm 
{H$`m J`m Am¡a NPCR1 dmbo AcCenH3_F2/R2	 Ho$ gmW 
goHo$ÊS>ar ZopñQ>S> nrgrAma {H$`m J`m {OgHo$ n[aUm_ñdê$n 
àË`oH$ bmB~«oar go {d{^Þ AmH$ma dmbo ñnï> ~¡ÊS²g CËnÞ hþE& 
AcCenH3_F1/R1 àmB_a Am¡a NPCR1 Ho$ gmW V¥Vr`H$ 
ZopñQ>S> nrgrAma {H$`m J`m Am¡a n[aUm_ñdê$n àmá CËnmX H$m 
ewÕrH$aU H$aHo$ CgH$m Cn`moJ ŠbmooqZJ Ho$ {bE {H$`m J`m& 

V¥Vr`H$ nrgrAma go hm{gb ~‹S>o EånbrH$m°Ýg  H$s	 PGEM-T	

gab doŠQ>a _| ŠbmoqZJ H$s JB© Am¡a CgH$m AZwH«$_U {H$`m J`m&  
AcCENH3 Ho$ 3' E§S> go 534 bp	 Am¡a 5' E§S> go 878 bp	Ho$ 
AZwH«$_ hm{gb {H$E JE& `w½_dma BLAST Ho$ gmW AZwH«$_m| Ho$ 
{dûcofU _| AcCENH3 Ho$ cDNA	AZwH«$_ Ho$ gmW g_mZVm 
àX{e©V hþB© Am¡a ~‹S>o AÝVamb H$s _m¡OyXJr go BÝQ´>m°Ýg Ho$ ñWmZ 
H$m nVm Mbm& 5' VWm 3' E§S> go AZwH«$_m| H$m {dûcofU 
Amodab¡ßg Ho$ {bE {H$`m J`m Am¡a nm`m J`m {H$ Ny>Q>o hþE arOZ H$mo 
Xem©Zo dmbo BZ Xmo AZwH«$_m| Ho$ ~rM H$moB© Amodab¡qnJ arOZ Zht 
Wm& AZwH«$_m| H$s VwbZm AcCenH3	cDNA	AZwH«$_ Ho$ gmW H$s JB© 
Am¡a nhMmZm J`m {_qgJ arOZ cDNA AZwH«$_ Ho$ 379 bp go 
566 bp go bJ^J 187 bp na pñWV Wm& BŠgm°Z âb¡pÝH§$J 
{_qgJ arOZ (AcCenH3_F4	and	AcCenH3_R4) _| OrZmo{_H$ 
AZwH«$_ Ho$ bjUdU©Z {H$E JE arOZ go àmB_am| H$s {S>OmBZ H$s 
JB© & AcCenH3_F4 VWm AcCenH3_R4 H$m Cn`moJ OrZmo{_H$ 
S>rEZE go àdY©Z Ho$ {bE  {H$`m J`m& nrgrAma go hm{gb 
EånbrH$m°Z H$s ŠbmoqZJ H$s JB© Am¡a 320 bp _| CgH$m AZwH«$_U 
{H$`m J`m& g^r AZwH«$_m| H$mo EH$b g§ñnreu AZwH«$_ _| EH${ÌV 
{H$`m J`m&  

AcCENH3 Ho$ àmo_moQ>a Am¡a Q>{_©ZoQ>a AZwH«$_ H$m n¥W¸$aU 

hm{gb {H$E JE AcCENH3	AZwH«$_ Ho$ AmYma na, àmo_moQ>a Am¡a 
Q>{_©ZoQ>a AZwH«$_ H$mo AbJ H$aZo Ho$ {bE 5' VWm 3' na ~{hJm©_r 
àmB_am| Ho$ VrZ goQ>m| H$s aMZm V¡`ma H$s JB©& gm§Mo Ho$ ê$n _| 
OrZmo_ dm°H$a bmB~«oar Ho$ gmW ZopñQ>S> nrgrAma à{V{H«$`m H$s 
JBª& O¡gm {H$ IÊS>  1.1.x	  _| dU©Z {H$`m J`m h¡, ZopñQ>S> 
nrgrAma Ho$ Vrgao MH«$ _| OrZ {d{eï> àmB_am| Am¡a ES¡>ßQ>a {d{eï> 
àmB_am| Ho$ gmW àdY©Z {H$`m J`m& V¥Vr`H$ nrgrAma go hm{gb 
~‹S>o EånbrH$m°Ýg H$s ŠbmoqZJ pJET1.2 doŠQ>oa _| H$s JB© ({MÌ 
10.5) VWm AZwH«$_U {H$`m J`m& A§V _|	 AcCENH3 Ho$ 
A{Vì¶mnr AZwH«$_m| Ho$ {bE BLASTn {hQ> Ûmam AZwH«$_m| H$s nw{ï> 
H$s JB©& Q´>m§g{H«$ßeZ ñQ>mQ>© gmBQ> go bJ^J 680 bp CÜd©Jm_r 
AZwH«$_ VWm nm°br{S>ZmBboeZ gmBQ> Ho$ bJ^J 280 bp 
AYmoJm_r AZwH«$_ hm{gb {H$E JE&  
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{MÌ 10.5 : AcCENH3 Ho$ àmo_moQ>a Am¡a Q>{_©ZoQ>a AZwH«$_m| H$s ŠbmoqZJ
Fig.10.5:	Cloning	of	promoter	and	terminator	sequences	of	
AcCENH3

AcCENH3 EZ-Q>¡b noßQ>mBS> H$s ŠbmoqZJ, àH$Q>Z Am¡a 
ewÕrH$aU 

CENH3 _| H$mo{eH$m Ho$ ^rVa AÝ` {hñQ>moZ 3 àmoQ>rZm| Ho$ gmW 

g_mZVm h¡, Bg{bE {^Þ EZ-Q>{_©Zb Q>¡b arOZ H$mo à{V{nÊS> 

V¡`ma H$aZo Ho$ {bE bú` Ho$ ê$n _| MwZm J`m&	AcCENH3 Ho$ 

{dê$Õ {d{eï> à{V{nÊS> {dH${gV H$aZo Ho$ {bE, EZ-Q>¡b arOZ 

AcCENH3 go 20 AA BnrQ>m°n (ARTKQMHKKLRR	KLNVDE-

) Ho$ EH$ arOZ H$mo MwZm J`m& H$_ AWdm Bå`yZmoOo{ZH$ 

âboŠgr~b ñnoga a{hV Ho$ ê$n _| hoŠgm ½bmB{gZ Ho$ gmW 

_ëQ>r_a (nm§M [anrQ²g) Ho$ Vm¡a na BnrQ>mon H$s aMZm V¡`ma H$s 

JB©& S>rEZE AZwH«$_ Am¡a B©. H$mobmB© _| àH$Q>Z Ho$ {bE H$moS>moZ 

AZwHy$bZrH$aU H$m AZw_mZ bJmZo Ho$ {bE àmoQ>rZ AZwH«$_ H$m 

Cn`moJ {H$`m J`m& EZ-Q>¡b _ëQ>r_a Ho$ S>rEZE AZwH«$_ H$m 

g§ûcofU {H$`m J`m Am¡a BgH$s ŠbmoqZJ àH$Q>Z dmhH$ Zm_V: 

gr-Q>{_©Zb 6	x	{hg Q>¡J Ho$ gmW ßboQ> 31 dmhH$ _| H$s JB©& nm§M 

ñdV§Ì [aH$m°på~ZoÝQ> ŠbmoZ H$m AZwH«$_U {H$`m J`m Am¡a ghr 

CÝ_w²IVm Am¡a {~Zm {H$gr Ìw{Q> dmbo EH$ AZwH«$_ H$m BñVo_mb 

àmoQ>rZ àH$Q>Z Ho$ {bE {H$`m J`m& àH$Q>Z dmhH$ _| EZ-Q>¡b 

ŠbmoZ H$mo [aH$m°på~ZoÝQ> àmoQ>rZ Ho$ àH$Q>Z Ho$ {bE B©. H$mobmB© 

~rEb 21 gj_ H$mo{eH$mAm| _| ê$nm§V[aV {H$`m J`m& B©. H$mobmB© 

_| EZ-Q>¡b _ëQ>r_a àmoQ>rZ àH$Q>Z H$mo	 1mMIPT Ho$ gmW 

CËào[aV {H$`m J`m Am¡a àoaU Ho$ CnamÝV {d{^Þ g_` AÝVamb 

na _yë`m§H$Z {H$`m J`m& CËào[aV H$mo{eH$mAm| _| àmoQ>rZ àH$Q>Z 

nm`m J`m ({MÌ 10.6)& àmoQ>rZ Ho$ ew{ÕH$aU Ho$ {bE, Eb-Q>¡b 

Cloning,	expression,	and	purification	of	
AcCENH3	N-tail	peptide

The	 CENH3	 has	 similarity	 with	 other	 histone3	

proteins	within	cells,	the	divergent	N-terminal	tail	

region	was	chosen	as	target	for	raising	antibody.	In	

order	 to	 develop	 specific	 antibody	 against	

A c C E N H 3 , 	 a 	 r e g i o n 	 o f 	 2 0 A A 	 e p i t o p e	

(ARTKQMAHKKLRRKLNVDEA)	from	N-tail	region	

AcCENH3	was	selected.	The	epitope	was	designed	

as	multimer	(five	repeats)	with	hexa-glycine	linker	
as	 low	 or	 no	 immunogenic	 flexible	 spacer.	 The	

protein	sequence	was	used	for	deducing	the	DNA	

sequence	 and	 codon	 optimised	 for	 expression	 in	

E.coli.	The	DNA	sequence	of	the	N-tail	multimerwas	

synthesised	 and	 cloned	 into	 expression	 vector	

namely	Plate31	vector	with	C-terminal	6x	His-tag.	

Five	 independent	 recombinant	 clones	 were	

sequenced	 and	 one	 with	 the	 correct	 orientation	

and	 without	 any	 error	 was	 used	 for	 protein	

expression.	The	N-tail	 clone	 in	 expression	vector	

was	transformed	into	E.	coliBL21	competent	cells	

for	the	expression	of	recombinant	protein.	The	N-

tail	 multimer	 protein	 expression	 in	 E.	 coli	 was	

induced	with	1mMIPTG	and	evaluated	at	different	

time	 intervals	 after	 induction.	 The	 protein	

expression	 was	 observed	 in	 induced	 cells	

(Fig.10.6).	For	protein	purification,	250ml	LB	was	

{MÌ 10.5 H$ _| pJET	1.2 go ŠbmoÝS> àmo_moQ>a H$mo N>m§Q>Zm Xem©`m J`m h¡; 
{MÌ 10.5 I _| pJET 1.2 go ŠbmoÝS Q>{_©ZoQ>a H$mo N>m§Q>Zm Xem©`m J`m h¡ (boZ 	
M-	1kb ßbg b¡S>a; boZ 1- ŠbmoÝS> dmhH$ go N>m§Q>o JE g{Þdoe)

Fig.10.5a	shows	excision	of	cloned	promoter	from	pJET	1.2;	

Fig.10.5b	shows	excision	of	cloned	terminator	from	pJET	1.2	

(Lane	M-	1kbplus	 ladder;	Lane1-	excised	 insert	 from	cloned	

vector)

Fig.	10.5a
M 1

Fig.	10.5b
M 1
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inoculated	with	2.5	ml	of	overnight	grown	starter	

culture	of	N-tail	clone	and	induced	with	1mM	IPTG	

after	 two	 hours	 of	 inoculation.	 	 The	 cells	 were	

harvested	 after	 4	 hours	 of 	 induction	 for	

purification.	The	cells	were	lysed	with	benzonase	

and	 lysozyme	 combination	 in	 lysis	 buffer.	 The	

lysate	were	 purified	 using	Ni-NTA	Qiagen	 super-

flow	columns	by	bind	wash	elute	procedure.	The	

14.8	KDa	N-tail	his	tag	fused	protein	was	purified	

(Fig.10.6).	 	 	 The	 protein	will	 be	 used	 for	 raising	

antibody	in	albino	mouse.	

ŠbmoZ Ho$ amV^a ~‹T>o àma§^H$ g§dY©Z Ho$ 2.5 {_{b. Ho$ gmW 250 

{_{b. Eb~r H$m Q>rH$mH$aU {H$`m J`m Am¡a Q>rH$mH$aU Ho$ Xmo K§Q>o 

~mX 1mM	IPTG	 Ho$ gmW CËàoaU {H$`m J`m& ew{ÕH$aU Ho$ {bE 

CËàoaU Ho$ Mma K§Q>o ~mX H$mo{eH$mAm| H$mo Vmo‹S>m J`m& H$mo{eH$mAm| 

H$mo bmB{gg ~\$a _| ~oÝOmoZoO Ed§ bmBOmoOmB_ g§`moOZ Ho$ gmW 

bmBÁS> {H$`m J`m& ~mBÝS> dm°e Bë`yQ> H$m`©{d{Y Ûmam Ni-NTA	

Qiagen	 	 gwna âbmo H$m°b_ H$m Cn`moJ H$aHo$ bmBOoQ> H$mo 

ewÕrH¥$V {H$`m J`m& 14.8 KDa	N-tail {hg Q>¡J g§J{bV àmoQ>rZ 

H$m ewÕrH$aU {H$`m J`m ({MÌ 10.6)& àmoQ>rZ H$m Cn`moJ 

Aë~rZmo _mCO _| à{V{nÊS> V¡`ma H$aZo Ho$ {bE {H$`m OmEJm& 

M	-	Protein	MW	marker,	low	range	(3.5kDa	to	
43kDa)

1-	Uninduced	culture

2-	Culture	induced	with	1mM	IPTG

3-	Cell	lysate

4	-	Purified	protein

Arrow	shows	14.3	kDa	marker	protein

{MÌ 10.6 : B©. H$mobmB©  ~rEb 21 _|  EZ-Q>¡b 
AcCENH3	_ëQ>r_a H$m àH$Q>Z
F i g . 10 .6 . 	 Expres s i on 	 o f 	 N - t a i l	

AcCENH3multimer	in	E.coliBL21:	
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Transfer of Technology

Am`mo{OV à{ejU H$m`©H«$_/Trainings	organized

à{ejU H$m {df`
Topic	of	Training

Ûmam àm`mo{OV 
Sponsored	by

{XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

à{V^m{J`m| H$s g§»`m
No.	of	participants

ß`mO H$m ^ÊS>maU 
Onion	storage

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

4 Aà¡c, 2017
dê$So> 
4	April,	2017
Varude

nwUo {Oco go 32 
{H$gmZ 
32	farmers	from	
District	Pune

ß`mO H$m \$gcmoËVa à~§YZ 
Post-harvest	
management	of	onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

7 Aà¡c, 2017, 
JwcmZr 
7	April,	2017
Gulani

nwUo {Oco go 27 
{H$gmZ 27	farmers	

from	District	Pune

ß`mO H$s IwXmB© Ed§ ^ÊS>maU
Onion	harvesting	and	
storage

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

11 Aà¡c, 2017
Xm¡ÊS>H$admS>r 
11	April,	2017
Daundkarwadi

nwUo {Oco go 30 
{H$gmZ
30	farmers	from	
District	Pune

ß`mO H$s IwXmB©, CnMma Ed§ 
^ÊS>maU 
Harvesting,	curing,	and	
storage	of	onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

19 Aà¡c, 2017 
I¡aodmS>r
19	April,	2017
Khairewadi

nwUo {Oco go 23 
{H$gmZ
23	farmers	from	
District	Pune

Iar\$ ß`mO H$s IoVr 
àm¡Úmo{JH$s 
Kharif	onion	cultivation	
technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

05 _B©, 2017
JwcmZr 
05	May,	2017
Gulani

nwUo {Oco go 28 
{H$gmZ 
28	farmers	from	
District	Pune

Iar\$ ß`mO H$s IoVr 
àm¡Úmo{JH$s  
Kharif	onion	cultivation	
technology

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

12 _B©, 2017 
dm\$Jm§d 
12	May,	2017
Wafgaon

nwUo {Oco go 34 
{H$gmZ 
34	farmers	from	
District	Pune

Iar\$ ß`mO H$s nm¡Yembm 
V¡`ma H$aZm
Nursery	preparation	of	
kharif	onion

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

26 _B©, 2017 
Jmogmgr 
26	May,	2017
Gosasi

nwUo {Oco go 29 
{H$gmZ 
29	farmers	from	
District	Pune

àm¡Úmo{JH$s hñVm§VaU
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à{ejU H$m {df`
Topic	of	Training

Ûmam àm`mo{OV 
Sponsored	by

{XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

à{V^m{J`m| H$s g§»`m
No.	of	participants

Iar\$ ß`mO _| nm¡Yembm  
à~§YZ 
Kharif	onion	nursery	
management

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

12 OyZ, 2017 
I¡aoZJa 
12	June,	2017
Khairenagar

nwUo {Oco go 37 
{H$gmZ 
37	farmers	from	
District	Pune

ß`mO Ed§ chgwZ H$s àJV 
IoVr àm¡Úmo{J{H$`m§  
Advanced	cultivation	
technologies	of	onion	
and	garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc` , amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

16 OyZ, 2017 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
16	June,	2017
ICAR-DOGR

{Ocm nwUo go _oam Jm§d 
_oam Jm¡ad Jm§dm| Ho$ 40 
{H$gmZ
40	farmers	from	
MGMG	villages,	
District	Pune

Iar\$ ß`mO H$m nm¡Yembm 
à~§YZ 
Kharif	onion	nursery	
management

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

15 OwcmB©, 2017 
OdwbHo$ 
15	July,	2017
Jawulke

nwUo {Oco go 25 
{H$gmZ 
25	farmers	from	
District	Pune

Iar\$ ß`mO H$m nm¡Yembm 
à~§YZ 
Kharif	onion	nursery	
management

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

17 OwcmB©, 2017
JS>mH$dmS>r 
17	July,	2017
Gadakwadi

nwUo {Oco go 27 
{H$gmZ 
27	farmers	from	
District	Pune

Iar\$ ß`mO H$m nm¡Yembm 
à~§YZ 
Kharif	onion	nursery	
management

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

26 OwcmB©, 2017 
I¡aodmS>r 
26July,	2017
Khairewadi

nwUo {Oco go 35 
{H$gmZ 
35	farmers	from	
District	Pune

nN>oVr Iar\$ ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Late	kharif	onion	
production	technology

H¥${f CËnmX {dnUZ g{_{V, d¡Omnwa 
APMC,	Vaijapur

17 AJñV, 2017 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
17August,	2017
ICAR-DOGR,	
Rajgurunagar

{Ocm Am¡a§Jm~mX go 
25 {H$gmZ 
25	farmers	from	
District	
Aurangabad

ß`mO Ed§ chgwZ H$s 
CËnmXZ àm¡Úmo{JH$s 
Onion	and	garlic	
production	technology

Cn {ZXoeH$ (~mJdmZr), WoUr 
Deputy	Director	of	Horticulture,	
Theni

19 AJñV, 2017 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
19	August,	2017
ICAR-DOGR,	
Rajgurunagar

WoUr, V{_c ZmSw> go 
40 {H$gmZ 
40	farmers	from	
Theni,	Tamil	Nadu
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à{ejU H$m {df`
Topic	of	Training

Ûmam àm`mo{OV 
Sponsored	by

{XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

à{V^m{J`m| H$s g§»`m
No.	of	participants

Am{Xdmgr {H$gmZm| Ho$ 
AmOr{dH$m gwajm Ho$ {cE 
ß`mO d chgwZ H$s 
ì`mdgm{`H$ IoVr 
Commercial	cultivation	
of	onion	and	garlic	for	
livelihood	security	of	
tribal	farmers	

OZOmVr` Cn-`moOZm Ed§ g§H$ën go 
{g{Õ H$m`©H«$_ ^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc` , 
amOJwê$ZJa, nwUo 
TSP	and	Sankalp	to	Siddhi	
programme,	ICAR-DOGR,	
Rajgurunagar,	Pune

26 AJñV, 2017 H¥${f 
{dkmZ Ho$ÝÐ, ZÝXþa~a 
26	August,	2017,
KVK,	Nandurbar

{Ocm ZÝXþa~ma go 
783 {H$gmZ 
783	farmers	from	
District	Nandurbar

nN>oVr Iar\$ ß`mO H$m 
nm¡Yembm à~§YZ 
Late	kharif	onion	
nursery	management

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

12 {gVå~a, 2017 
{_Q>JwS>dmS>r 
12	September,	2017
Mitgudwadi

nwUo {Oco go 23 
{H$gmZ
23	farmers	from	
District	Pune

ß`mO d chgwZ H$s 
ì`mdgm{`H$ IoVr 
Commercial	cultivation	
of	onion	and	garlic

OZOmVr` Cn-`moOZm ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
TSP,ICAR-DOGR,	Rajgurunagar,	
Pune

4 - 5 AŠVy~a, 2017 
H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma 
4-5October	2017
KVK,	Nandurbar

{Ocm ZÝXþa~ma go 
203 {H$gmZ 
203	tribal	farmers	
from	District	
Nandurbar

ß`mO d chgwZ H$s d¡km{ZH$ 
IoVr 
Scientific	Cultivation	of	
Onion	and	Garlic

H¥${f Ed§ ImÚ joÌ Ho$ {cE h[aV ZdmoÝ‘of 
Ho$ÝÐ, Zmam`UJm§d 
Green	Innovation	Centre	for	
Agriculture	and	Food	Sector	
(GICAFS),	Narayangaon

5 - 7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
5-7October	2017,
ICAR-DOGR,	
Rajgurunagar

Zmam`UJm§d, {Ocm nwUo 
go 20 {H$gmZ 
20	farmers	from	
Narayangaon,	
District	Pune

ß`mO _| ZmerOrd amoJ 
à~§YZ 
Onion	Pest	Disease	
Management	

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

10 AŠVy~a, 2017 
H$mÝhþa _ogmB© 
10		October,	2017
Kanhur	Messai

nwUo {Oco go 26 
{H$gmZ 
26	farmers	from	
District	Pune

a~r ß`mO _| nm¡Yembm  
à~§YZ
Rabi	onion	nursery	
preparation

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

15 Zdå~a, 2017 
dm\$Jm§d 
15	November,	2017
Wafgaon

nwUo {Oco go 25 
{H$gmZ 
25	farmers	from	
District	Pune

ß`mO _| ZmerOrd amoJ 
à~§YZ Onion	Pest	
Disease	Management	

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

22 {Xgå~a, 2017
I¡aoZJa 
22	December,	2017
Khairenagar

nwUo {Oco go 23 
{H$gmZ 
23	farmers	from	
District	Pune
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à{ejU H$m {df`
Topic	of	Training

Ûmam àm`mo{OV 
Sponsored	by

{XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

à{V^m{J`m| H$s g§»`m
No.	of	participants

ß`mO _| ZmerOrd amoJ 
à~§YZ
Onion	Pest	Disease	
Management	

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

12 OZdar, 2018 
JwcmZr
12	January,	2018
Gulani

nwUo {Oco go 25 
{H$gmZ 
25	farmers	from	
District	Pune

ß`mO _| ZmerOrd amoJ 
à~§YZ 
Onion	Pest	Disease	
Management	

_oam Jm§d - _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
MGMG,	ICAR-DOGR,	Rajgurunagar,	
Pune

20 OZdar, 2018
I¡aodmS>r
20	January,	2018
Khairewadi

nwUo {Oco go 26 
{H$gmZ 
26	farmers	from	
District	Pune

ß`mO ~rO CËnmXZ 
Onion	seed	production

n[a`moOZm {ZXoeH$, AmË_m, na^Ur 
Project	Director,	ATMA,	Parbhani

23 OZdar, 2018
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
23	January,	2018
ICAR-DOGR,	
Rajgurunagar,	Pune

{Ocm na^Ur go 45 
{H$gmZ 
45	farmers	from	
District	Parbhani

ß`mO d chgwZ H$s 
ì`mdgm{`H$ IoVr 
Commercial	cultivation	
of	onion	and	garlic	

OZOmVr` Cn-`moOZm ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo 
TSP,	ICAR-DOGR,	Rajgurunagar,	
Pune

26 - 27 \$adar, 2018 
nmcrnmS>m Ed§ CMr eodS>r 
26-27	February,	2018
Palipada	and	Uchi	
Shevdi

{Ocm ZÝXþa~ma go 
140 Am{Xdmgr 
{H$gmZ 
140	tribal	farmers	
from	District	
Nandurbar

gaH$mar H$m`©{d{Y _| 
H$åß`yQ>a H$m AZwà`moJ 
Computer	Applications	
in	Official	Procedure

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

14 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
14	March,	2018

ICAR-DOGR,	
Rajgurunagar

10 Hw$ec ghm`r 
H$‘©Mmar
10	Skilled	
Supporting	Staff	of	
ICAR-DOGR

{H$gmZ-d¡km{ZH$ BÝQ>a\o$g 
Ed§ ß`mO d chgwZ H$s IoVr 
àm¡Úmo{JH$s na à{ejU 
Farmers-Scientists	
Interface	and	training	on	
onion	and	garlic	
cultivation	technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

17 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
17	March,	2018
ICAR-DOGR,	
Rajgurunagar

nwUo {Oco go 200 
{H$gmZ 
200	farmers	from	
District	Pune

_hmamîQ´> Ho$ ~mamZr BcmH$m| 
Ho$ {cE ß`mO IoVr H$s àJV 
àm¡Úmo{J{H$`m§ 
Advanced	onion	
cultivation	technologies	
for	rainfed	areas	of	
Maharashtra

H¥${f {d^mJ, H$O©V
Agricultural	Department,	Karjat

28 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
28	March,	2018
ICAR-DOGR,	
Rajgurunagar

{Ocm am`JS> go 20 
{H$gmZ 
20	farmers	from	
District	Raigarh
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àXe©{Z`m| _| ^mJrXmar/Participation	in	exhibitions

àXe©Zr
Exhibition

Am`moOH$
Organizer

{XZm§H$
Date

Am`mOo Z ñWc
Venue

{H$gmZ AmYma gå_co Z 2017 
Kisan	Aadhar	Sammelan	2017

_hmË_m \w$co H¥${f {dÚmnrR>, amhþar 
MPKV,	Rahuri

25 - 29 {gVå~a, 2017
25-29	September,	2017

_hmË_m \w$co H¥${f 
{dÚmnrR>, amhþar 
MPKV,	Rahuri

{díd ImÚ ^maV 2017
World	Food	India	2017

ImÚ àg§ñH$aU CÚmoJ _§Ìmc`, ^maV 
gaH$ma
Ministry	of	Food	Processing	
Industries,	Government	of	India

3 - 5 Zdå~a, 2017
3-5November,	2017

ZB© {X„r 
New	Delhi

H¥${fWm°Z àXe©Zr 2017 
Krishithon	Exhibition	2017

_mZd godm à{Vð>mZ Ed§> ‘mÜ¶‘ àXe©H$ 
àm. {c., Zm{gH$ 
Human	Service	Foundation	and	
Media	Exhibitors	Pvt.	Ltd.,	Nashik

23 - 27 Zdå~a, 2017
23-27	November,	2017

Zm{gH$, _hmamîQ´> 
Nashik,	
Maharashtra

{H$gmZ 2017
Kisan	2017

{H$gmZ \$moa_ àm. {c., nwUo 
Kisan	Forum	Pvt.	Ltd.,	Pune		

13 - 17 {Xgå~a, 2017
13-17December,	2017

	nwUo, _hmamîQ´> 
Pune,	Maharashtra

½cmo~c \$m_©g© 2018 
Global	Farmers	2018

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
KVK,	Narayangaon

4 - 7 OZdar, 2018 
4-7	January,	2018

H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d 
KVK,	Narayangaon

^mH¥$AZwn - amîQ´>r` AO¡{dH$ 
ñQ´>og à~§Y g§ñWmZ, ~mam_Vr Ho$ 
ñWmnZm {Xdg na àXe©Zr   
Exhibition	on	Foundation	Day	
of	ICAR-NIASM,	Baramati

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr
ICAR-NIASM,	Baramati

21 \$adar, 2018 
21	February,	2018

^mH¥$AZwn - amîQ´>r` 
AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr 
ICAR-NIASM,	
Baramati

OrE_AmaQ>r {dkmZ àXe©Zr 2018 
GMRT	Science	Exhibition	
2018

Q>mQ>m ‘yb^yV AZwg§YmZ g§ñWmZ, 
Zmam`UJm§d
Tata	Institute	of	Fundamental	
Research	(TIFR),	Narayangaon

28 \$adar go 1 _mM©, 
2018 
28	February-1	March,	
2018

{OAm§Q> _rQ>adod ao{S>`mo 
Q>o{cñH$mon, ImoS>mX> 
Giant	Metrewave	
Radio	Telescope	
(GMRT),	Khodad

H¥${f _hmoËgd 2018
Krishi	Mahotsav	2018

n[a`moOZm {ZXoeH$, AmË_m, nwUo 
Project	Director,	ATMA,	Pune

9 - 13 _mM©, 2018 
9-13	March,	2018

qgMZZJa, nwUo 
Sinchannagar,	Pune

{díd ImÚ ̂ maV 2017 _| ̂ mJrXmar 
Participation	in	World	Food	India	2017

H¥${fWm°Z 2017 _| ̂ mJrXmar 
Participation	in	Krishithon	2017
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{H$gmZ 2017 _| ̂ mJrXmar 
Participation	in	Kisan	2017

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, 
~mam_Vr _| Am`mo{OV àXe©Zr _| ̂ mJrXmar
Participation	in	NIASM	Exhibition

½cmo~c \$m_©g© 2018 _| ̂ mJrXmar 
Participation	in	Global	Farmers	2018

OrE_AmaQ>r {dkmZ àXe©Zr _| ̂ mJrXmar 
Participation	in	GMRT	Science	Exhibition

{df`
Topic

Am`moOZ Ed§ Am`moOH$
Event	and	Organizer

{XZm§H$ Ed§ Am`moOZ ñWc 
 Date	and	Venue

_oOa qgh/Major	Singh

gãOr \$gcm| _| AO¡{dH$ X~md 
à~§Y
Abiotic	 stress	 management	
in	vegetable	crops

_mcoJm§d, ~mam_Vr _| ''Ocdm`w ñ_mQ>© H¥${f Ho$ {cE AO¡{dH$ 
X~md à~§Y na hm{c`m àJ{V'' na J«rî_H$mcrZ à{ejU 
Summer	 school	 on	 'Recent	 Advances	 in	 Abiotic	
Stress	Management	for	Climate	Smart	Agriculture'	
at	Malegaon,	Baramati

18 {gVå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr 
18	September,	2017	
ICAR-NIASM,	Baramati

dr. _hmOZ/V.	Mahajan

ß`mO Ed§ chgwZ H$s IoVr _| àJV 
àm¡Úmo{JH$s 
Advanced	 technology	 in	
onion	and	garlic	cultivation

hþVmË_m amOJwê$ _hm{dÚmc`, amOJwê$ZJa, nwUo Ûmam 
Am`mo{OV OmJê$H$Vm H$m`©H«$_ 
Awareness	 programme	 organized	 by	 Hutatma	
Rajguru	Mahavidyalaya,	Rajgurunagar

13 {gVå~a, 2018
hþVmË_m amOJwê$ _hm{dÚmc`, 
amOJwê$ZJa, nwUo  
13	September,	2018	
Hutatma	Rajguru	
Mahavidyalaya,	Rajgurunagar	

àñVwV ì`m»`mZ/Lectures	delivered	
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{df`
Topic

Am`moOZ Ed§ Am`moOH$
Event	and	Organizer

{XZm§H$ Ed§ Am`moOZ ñWc 
 Date	and	Venue

H$m§Xm {nH$mVrc ZdrZ g§emoYZ
K a n d a 	 p i k a t i l 	 n a v i n 	
sanshodhan

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d Ûmam ''nrH$ n[ag§dmX Am{U 
nrH$ àmË`jHo$'' na ½cmo~c \$m_©g© 2018 H¥${f àXe©Zr 
Global	 farmers	 2018	 Krishi	 Pradarshan,	 “peek	
parisanvad	 ani	 peek	 pratyakshike”	 organised	 by	
KVK,	Narayangoan

5 OZdar, 2018
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
5	January,	2018
KVK,	Narayangaon

E.Oo. Jwám/A.	J.	Gupta

ß`mO Ed§ chgwZ H$s ì`mdgm{`H$ 
IoVr Ho$ gmW gmW ß`mO Ed§ 
chgwZ Ho$ _mÜ`_ go OZOmVr` 
{H$gmZm| H$s AmOr{dH$m gwajm 
Commercial	 cultivation	 of	
onion	 and	 garlic	 as	well	 as	
livelihood	 security	 of	 tribal	
farmers	 through	 onion	 and	
garlic

{XZm§H$ 26 AJñV, 2017 H$mo ̂ mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo VWm H¥${f {dkmZ 
Ho$ÝÐ, ZÝXþa~a Ûmam g§`wŠV ê$n go Am`mo{OV g§H$ën go {g{Õ 
H$m`©H«$_ (2017-2020) Ed§ OZOmVr` Cn ̀ moOZm Ho$ VhV 
à{ejU H$m`©H«$_ 
Training	under	TSP	and	Sankalp	Se	Siddhi	program	
(2017-2022)	 jointly	 organized	 by	 ICAR-DOGR,	

thRajgurunagar	and	KVK,	Nandurbar	on	26 	Aug,	2017	

26 AJñV, 2017       
H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma 
26	August,2017
	KVK,	Nandurbar

ß`mO Ed§ chgwZ H$s ì`mdgm{`H$ 
IoVr 
Commercial	 cultivation	 of	
onion	and	garlic

{XZm§H$ 4 - 5 AŠVy~a, 2017 H$mo OZOmVr` Cn ̀ moOZm Ho$ 
VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	4-5	Oct,	2017

4 AŠVy~a, 2017
lmdUr, ZÝXþa~ma 
4	October,	2017
Sharvani,	Nandurbar

ß`mO d chgwZ H$s CÝZV {H$ñ_| 
VWm gmW hr OZOmVr` Cn-
`moOZ H$m à^md 
Improved	varieties	of	onion	
and	garlic	as	well	as	impact	
of	TSP

{XZm§H$ 4 - 5 AŠVy~a, 2017 H$mo OZOmVr` Cn ̀ moOZm Ho$ 
VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU 
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	4-5	Oct,	2017

5 AŠVy~a, 2017
ZÝXþa~ma 
5	October,	2017	
KVK,	Nandurbar

ß`mO d chgwZ H$s CÝZV {H$ñ_| 
Improved	varieties	of	onion	
and	garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s d¡km{ZH$ IoVr'' 
na VrZ {Xdgr` à{ejU H$m`©H«$_
Three	 days	 training	 programme	 on	 Scientific	
cultivation	of	onion	and	garlic	organized	by	ICAR-
DOGR,	Pune

6 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
6	October,	2017	
ICAR-DOGR,	Pune

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma 
g§ajU àm{YH$aU Ho$ _mÜ`_ go 
ß`mO d chgwZ {H$ñ_m| H$s 
S>r`yEg Om§M Ed§ gwajm 
DUS	 test	 and	 protection	 of	
onion	 and	 garlic	 varieties	
through	PPVFRA

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr 
Ûmam nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU na Am`mo{OV 
à{ejU H$m`©H«$_ 
Training	 programme	 on	 Protection	 of	 Plant	
Varieties	and	Farmers	Rights'	organized	by	NIASM,	
Baramati

6 {Xgå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr 
6	December,	2017
NIASM,	Baramati	

ß`mO Ed§ chgwZ H$m JwUdËVm 
~rO CËnmXZ 
Quality	 seed	 production	 of	
onion	and	garlic

{XZm§H$ 8 - 9 OZdar, 2018 H$mo OZOmVr` Cn ̀ moOZm Ho$ 
VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU 
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	8-9	Jan,	2018

8 OZdar, 2018   
lmdUr, ZÝXþa~ma 
8	January,	2018
Shravani,	Nandurbar

OZOmVr` {H$gmZm| H$o  {cE Cn`Šw V 
ß`mO d chgZw  H$s CÝZV {H$ñ_| 
Improved	varieties	of	onion	
and	garlic	suitable	for	tribal	
farmers

{XZm§H$ 8 - 9 OZdar, 2018 H$mo OZOmVr` Cn ̀ moOZm Ho$ 
VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU 
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	8-9	Jan,	2018

9 OZdar, 2018   
{ZOm_nwa, ZÝXþa~ma
9	January,	2018
	Nizampur,	Nandurbar
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ß`mO Ed§ chgwZ H$s ì`mdgm{`H$ 
IoVr 
Commercial	 cultivation	 of	
onion	and	garlic

{XZm§H$ 26 - 27 \$adar,  2018 H$mo OZOmVr` Cn ̀ moOZm 
Ho$ VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU 
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	26-27	Feb,	2018

26 \$adar, 2018  nmcrnmS>m, 
ZÝXþa~ma 
26	February,	2018
Palipada,	Nandurbar

ß`mO Ed§ chgwZ H$s CÝZV {H$ñ_| 
Improved	varieties	of	onion	
and	garlic	

{XZm§H$ 26 - 27 \$adar,  2018 H$mo OZOmVr` Cn ̀ moOZm 
Ho$ VhV ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na à{ejU 
Training	 on	 commercial	 cultivation	 of	 onion	 and	
garlic	under	TSP	on	26-27	Feb,	2018

27 \$adar, 2018  D$§Mr eodS>r, 
ZÝXþa~ma 
27	February,	2018	
UcchiShevadi,	Nandurbar

d¡km{ZH$ g§ñWmZm| _| {hÝXr H$m 
_hËd Ed§ Adga 
Importance	 and	 scope	 of	
Hindi	in	Scientific	Institutions

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam amO^mfm {hÝXr na {V_mhr H$m`©emcm 
Quarterly	workshop	on	Rajbhasha	Hindi	organized	
by	ICAR-DOGR,	Rajgurunagar

26 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
26	March,	2018	
ICAR-DOGR,	Pune

Eg.Eg. JmS>Jo/S.	S.	Gadge

ß`mO H$s IwXmB©, CnMma, J«oqS>J 
Ed§ ̂ ÊS>maU 
Onion	 harvesting,	 curing,	
grading	and	storage

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''ß`mO ̂ ÊS>maU'' na à{ejU 
Training	on	“Onion	storage”	under	MGMG	by	ICAR-
DOGR

4 Aà¡c, 2017    
dê$So>, {Ocm nwUo 
4	April,	2017
Varude,	District	Pune

^ÊS>maU g§aMZm _| ß`mO H$m 
à~§YZ 
Management	 of	 onion	 in	
storage	structure

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''ß`mO H$m \$gcmoËVa à~§YZ'' na à{ejU 
Training	 on	 “Post-harvest	management	 of	 onion”	
under	MGMG	by	ICAR-DOGR

7 Aà¡c, 2017    
JwcmZr, {Ocm nwUo 
7	April,	2017
Gulani,	District	Pune

ß`mO H$s IwXmB©, CnMma, 
loUrH$aU Ed§ ^ÊS>maU
Onion	 harvesting,	 curing,	
grading	and	storage

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''ß`mO H$s IwXmB© Ed§ ̂ ÊS>maU'' na à{ejU 
Training	on	“Onion	harvesting	and	storage”	under	
MGMG	by	ICAR-DOGR

11 Aà¡c, 2017   
Xm¡ÊS>H$admS>r, {Ocm nwUo 
11	April,	2017
Daundkarwadi,	District	Pune

ß`mO H$s IwXmB©, CnMma, 
loUrH$aU Ed§ ^ÊS>maU
Onion	 harvesting,	 curing,	
grading	and	storage

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''ß`mO H$s IwXmB©, CnMma Ed§ ̂ ÊS>maU'' na à{ejU 
Training	 on	 “Harvesting,	 curing	 and	 storage	 of	
onion”	by	MGMG,	ICAR-DOGR

19 Aà¡c, 2017  
I¡aodmS>r, {Ocm nwUo 
19	April,	2017
Khairewadi,	District	Pune

Iar\$ ß`mO H$s IoVr àm¡Úmo{JH$s 
Kharif	 onion	 cultivation	
technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''Iar\$ ß`mO H$s IoVr àm¡Úmo{JH$s'' na à{ejU
Training	on	“	Kharif	onion	cultivation	technology”	
under	MGMG	by	ICAR-DOGR

5 _B©, 2017     
JwcmZr, {Ocm nwUo 
5	May,	2017
Gulani,	District	Pune

Iar\$ ß`mO H$s IoVr àm¡Úmo{JH$s 
Kharif	 onion	 cultivation	
technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''Iar\$ ß`mO H$s IoVr àm¡Úmo{JH$s'' na à{ejU 
Training	on	“	Kharif	onion	cultivation	technology”	
under	MGMG	by	ICAR-DOGR

12 _B©, 2017      
dm\$Jm§d, {Ocm nwUo
12	May,	2017
Wafgaon,	District	Pune
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Iar\$ ß`mO Ho$ {cE nm¡Yembm 
V¡`ma H$aZm 
Nursery	preparation	for	
kharif	onion	

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''Iar\$ ß`mO H$s Zg©ar V¡`ma H$aZm'' na à{ejU
Training	on	“Nursery	preparation	of	kharif	onion”	
under	MGMG	by	ICAR-DOGR

26 _B©, 2017       
Jmogmgr, {Ocm nwUo 
26	May,	2017
Gosasi,	District	Pune

Iar\$ ß`mO _| nm¡Yembm  
à~§YZ 
Kharif	onion	nursery	
management

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$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	 management”	
under	MGMG	by	ICAR-DOGR

12 OyZ, 2017      
I¡aoZJa, {Ocm nwUo 
12	June,	2017
Khairenagar,	District	Pune

ß`mO Ed§ chgwZ H$s àJV IoVr 
àm¡Úmo{J{H$`m§ 
Advanced	cultivation	
technologies	of	onion	and	
garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s  IoVr ar{V`m§'' 
na à{ejU 
Training	on	“Onion	and	garlic	cultivation	practices”	
by	ICAR-DOGR

16 OyZ, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
16	June,	2017
ICAR-DOGR,	Rajgurunagar

Iar\$ ß`mO _| nm¡Yembm  
à~§YZ 
Kharif	onion	nursery	
management

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$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	 management”	
under	MGMG	by	ICAR-DOGR

15 OwcmB©, 2017     
OdwbHo$, {Ocm nwUo 
15	July,	2017
Jawulke,	District	Pune

Iar\$ ß`mO _| nm¡Yembm  
à~§YZ 
Kharif	onion	nursery	
management

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$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	 management”	
under	MGMG	by	ICAR-DOGR

17 OwcmB©, 2017     
JS>mH$dmS>r, {Ocm nwUo 
17	July,	2017
Gadakwadi,	District	Pune

Iar\$ ß`mO _| nm¡Yembm  
à~§YZ 
Kharif	onion	nursery	
management

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$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	 management”	
under	MGMG	by	ICAR-DOGR

26 OwcmB©, 2017     
JS>mH$dmS>r, {Ocm nwUo 
26	July,	2017
Gadakwadi,	District	Pune

nN>oVr Iar\$ _| ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s
Late	kharif	onion	
production	technology

H¥${f CËnmX {dnUZ g{_{V, d¡Omnwa Ûmam ''nN>oVr Iar\$ 
ß`mO H$s CËnmXZ àm¡Úmo{JH$s'' na à{ejU 
Training	 on	 “Late	 Kharif	 onion	 production	
technology”	by	APMC,	Vaijapur

17 AJñV, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 17
17	August,	2017
ICAR-DOGR,	Rajgurunagar

ß`mO d chgwZ H$s CËnmXZ 
àm¡Úmo{JH$s 
Onion	and	garlic	
production	technology

Cn {ZXoeH$ (~mJdmZr), WoUr, V{_c ZmSw> Ûmam ''ß`mO d 
chgwZ H$s CËnmXZ àm¡Úmo{JH$s'' na à{ejU 
Training	on	 “Production	 technology	of	 onion	 and	
garlic”	by	Deputy	Director	of	Horticulture,	Theni

19 AJñV, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
19	August,	2017
ICAR-DOGR,	Rajgurunagar
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nN>oVr Iar\$ _| ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Late	kharif	onion	
production	technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$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	 “Late	 Kharif	 onion	 production	
technology”	under	MGMG	by	ICAR-DOGR

12 {gVå~a, 2017     
{_Q>JwS>dmS>r
12	September,	2017
Mitgudwadi

ß`mO d chgwZ {H$gmZm| Ho$ 
Am{W©H$-gm_m{OH$ ñVa _| gwYma 
cmZo _| ñdV: ghm`VmW© g_yhm| H$s 
^y{_H$m 
Role	 of	 SHG	 in	 improving	
socio-economic	 status	 of	
onion	and	garlic	farmers

H¥${f Ed§ ImÚ joÌ Ho$ {bE ZdmoÝ‘of Ho$ÝÐ, Zmam`UJm§d Ûmam 
''ß`mO d chgwZ H$s d¡km{ZH$ IoVr'' na à{ejU 
Training	 on	 “Scientific	 Cultivation	 of	 Onion	 and	
Garlic”	 by	 Innovation	 Centre	 for	 Agriculture	 and	
Food	Sector,	Narayangaon

7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
7	October,	2017
ICAR-DOGR,	Rajgurunagar

ß`mO IoVr H$s àJV àm¡Úmo{JH$s 
Advance	technology	of	
onion	cultivation

H¥${f CËnmX {dnUZ g{_{V, nmaZa Ûmam gãOr \$gc 
H$m`©emcm 
Vegetable	Crop	Workshop	by	APMC,	Parner

10 Zdå~a, 2017
H¥${f CËnmX {dnUZ g{_{V, 
nmaZoa, {Ocm Ah_XZJa 
10	November,	2017
APMC,	Parner,	District	
Ahmednagar

a~r ß`mO _| nm¡Yembm à~§YZ 
Rabi	onion	nursery	
management

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
''a~r ß`mO H$s nm¡Yembm V¡`ma H$aZm'' na à{ejU 
Training	 on	 “Rabi	 onion	 nursery	 preparation”	
under	MGMG	by	ICAR-DOGR

15 Zdå~a, 2017        
dm\$Jm§d 
15	November,	2017
Wafgaon

H$¥ {f H$m _hËd Ama¡  H$¥ {f AZgw Y§ mZ, 
{ejm Ama¡  {dH$mg J{V{d{Y`m| _| 
^maVr` H$¥ {f AZgw Y§ mZ n[afX H$o  
gJ§ R>ZmË_H$ T>mM§ | H$s ̂ {y _H$m 
Importance	 of	 agriculture,	
organizational	set	up	of	ICAR	
and	 its	 role	 in	 agricultural	
research,	 education	 and	
development	activities

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam 'H¥${f {ejm {Xdg'  
“Agricultural	Education	Day”	by	ICAR-DOGR

3 {Xgå~a, 2017     
_hmË_m amOJwê$ Cƒ {dÚmb¶ 
amOJwê$ZJa, nwUo 
3	December,	2017
Mahatma	Rajguru	High	School,	
Rajgurunagar

ß`mO ~rO CËnmXZ 
Onion	seed	production

n[a`moOZm {ZXoeH$, AmË_m, na^Ur Ûmam ''ß`mO ~rO 
CËnmXZ'' na à{ejU
Training	 on	 “Onion	 seed	 production”	 by	 Project	
Director,	ATMA,	Parbhani

23 OZdar, 2018        
dm\$Jm§d 
23	January,	2018
Wafgaon

ß`mO \$gc H$s IoVr àm¡Úmo{JH$s 
Onion	crop	cultivation	
technology

O` {H$gmZ \$m_©a J«wn, AmoPa Ûmam ''ß`mO H$s d¡km{ZH$ 
IoVr'' na à{ejU 
Training	on	“Scientific	Cultivation	of	Onion”	by	Jai	
Kisan	Farmers	Group,	Ozar

25 \$adar, 2018         
AmoPa, {Ocm nwUo 
25	February,	2018
Ozar,	District	Pune

ß`mO Ed§ chgwZ H$m JwUdËVm 
~rO CËnmXZ 
Quality	 seed	 production	 of	
onion	and	garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ VhV 
''ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr'' na à{ejU 
Training	on	“Commercial	cultivation	of	onion	and	
garlic”	under	TSP	by	ICAR-DOGR

26 \$adar, 2018        
nmcrnmS>m, {Ocm ZÝXþa~ma 
26	February,	2018
Palipada,	District	Nandurbar
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{df`
Topic

Am`moOZ Ed§ Am`moOH$
Event	and	Organizer

{XZm§H$ Ed§ Am`moOZ ñWc 
 Date	and	Venue

ß`mO Ed§ chgwZ H$s IoVr 
àm¡Úmo{JH$s 
Onion	and	garlic	cultivation	
technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ VhV 
''ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr'' na à{ejU 
Training	on	“Commercial	cultivation	of	onion	and	
garlic”	under	TSP	by	ICAR-DOGR

27 \$adar, 2018         
D$§Mr eodS>r, {Ocm ZÝXþa~ma
27	February,	2018
Uchi	Shevdi,	District	
Nandurbar

^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc` H$s ß`mO 
Ed§ chgwZ àm¡Úmo{J{H$`m§ 
Onion	and	garlic	
technologies	of	ICAR-DOGR

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam Hw$ec ghm`r H$‘©Mmar¶m|$Ho$ {cE 
gaH$mar H$m`©{d{Y _| g§JUH$ H$m à`moJ na à{ejU
Training	 on	 Computer	 applications	 in	 official	
procedure	 for	 Skilled	 Supporting	 Staff	 by	 ICAR-
DOGR

14 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
14	March,	2018
ICAR-DOGR,	Rajgurunagar

ß`mO ~rO CËnmXZ àm¡Úmo{JH$s 
Onion	seed	production	
technology

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s IoVr àm¡Úmo{JH$s 
na à{ejU H$m`©H«$_ Ed§ d¡km{ZH$ - {H$gmZ BÝQ>a\o$g 
~¡R>H$'' 
“Scientists-Farmers	Interface	and	training	on	onion	
and	garlic	cultivation	technology”	by	ICAR-DOGR

17 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
17	March,	2018
ICAR-DOGR,	Pune

~mamZr joÌm| Ho$ {cE CÝZV ß`mO 
IoVr àm¡Úmo{J{H$`m§ 
Improved	 onion	 cultivation	
technologies	 for	 rainfed	
areas

H¥${f {d^mJ, H$O©V, {Ocm am`J‹T> Ûmam ''_hmamîQ´> Ho$ ~mamZr 
BcmH$m| Ho$ {cE ß`mO H$s àJV IoVr àm¡Úmo{J{H$`m§'' na 
à{ejU 
Training	 on	 “Advanced	 onion	 cultivation	
technologies	 for	 rainfed	 areas	 of	 Maharashtra”	 by	
Agricultural	Department,	Karjat,	District	Raigarh

28 _mM©, 2018 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 28 
28	March,	2018
ICAR-DOGR,	Rajgurunagar

dr. H$ê$ßn¡¶m/V.	Karuppaiah

ß`mO Ed§ chgwZ _| H$sQ> 
ZmerOrd à~§YZ 
Management	of	Insect	Pest	
Management	in	Onion	and	
Garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s d¡km{ZH$ IoVr'' 
na à{ejU 
Training	 on	 “Scientific	 cultivation	 of	 Onion	 and	
Garlic”	organized	by	ICAR-DOGR,	Pune

5 - 7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
5-7	October,	2017
ICAR-DOGR,	Rajgurunagar

{H$aU ^JV/Kiran	Bhagat

dmVmdaUr` ^yao _oK Ed§ àH$me 
g§doXr \$gcm| na BgH$m à^md 
Atmospheric	Brown	Clouds	
and	its	Impact	on	
Photosensitive	Crops

^mH¥$AZwn Ûmam Ocdm`w ñ_mQ>© H¥${f Ho$ {cE AO¡{dH$ X~md 
à~§YZ _| hm{c`m àJ{V'' na J«rî_H$mcrZ à{ejU 
Summer	 School	 on	 “Recent	 Advances	 in	 Abiotic	
Stress	Management	for	Climate	Smart	Agriculture”	
by	ICAR

27 {gVå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr 
27September,	2017
ICAR-NIASM,	Baramati

AmB©AmaOrE : dmVmdaUr` X~md 
n[apñW{V`m| Ho$ VhV àH$me 
g§ícofU Ed§ gå~Õ n¡am_rQ>am| H$mo 
_mnZo hoVw EH$ _hËdnyU© gmYZ
IRGA:	 An	 important	 tool	 to	
measure	 photosynthesis	
and	 associated	 parameters	
under	 atmospheric	 stress	
conditions

^mH¥$AZwn Ûmam Ocdm`w ñ_mQ>© H¥${f Ho$ {cE AO¡{dH$ X~md 
à~§YZ _| hm{c`m àJ{V'' na J«rî_H$mcrZ à{ejU 
Summer	 School	 on	 “Recent	 Advances	 in	 Abiotic	
Stress	Management	for	Climate	Smart	Agriculture”	
by	ICAR

27 {gVå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr 
27	September,	2017
ICAR-NIASM,	Baramati
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Topic

Am`moOZ Ed§ Am`moOH$
Event	and	Organizer

{XZm§H$ Ed§ Am`moOZ ñWc 
 Date	and	Venue

Ocdm`w n[adV©Z n[aX¥í` Ho$ VhV 
nrEAma KQ>mZo _| àH$me g§doXr 
\$gcm| H$s à{V{H«$`m 
Response	 of	 photosensitive	
crops	to	reduced	PAR	under	
climate	change	scenario

^maVr` H¥${f AZwg§YmZ n[afX Ûmam ''AO¡{dH$ X~md 
n[apñW{V`m| Ho$ VhV \$gc Ed§ Oc CËnmXH$Vm H$mo ~‹T>mZo Ho$ 
{cE Ocdm`w ñ_mQ>© H¥${f'' na _m°S>c à{ejU nmR²>`H«$_ 
Model	 Training	 Course	 (MTC)	 on	 “Climate	 Smart	
Agriculture	 for	 Enhancing	 Crop	 and	 Water	
Productivity	under	Abiotic	Stress	Conditions”	by	ICAR

20 {Xgå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr
20	December,	2017
ICAR−NIASM,	Baramati

AO{¡ dH$ X~md n[apñW{V H$o  VhV 
{d{^ÝZ \$gcm| na àH$me gí§ cfo U 
na¡ m_rQ>am| H$m _hËd 
Importance	of	photosynthetic	
parameters	on	different	crops	
under	abiotic	stress	condition

^maVr` H¥${f AZwg§YmZ n[afX Ûmam ''AO¡{dH$ X~md 
n[apñW{V`m| Ho$ VhV \$gc Ed§ Oc CËnmXH$Vm H$mo ~‹T>mZo Ho$ 
{cE Ocdm`w ñ_mQ>© H¥${f'' na _m°S>c à{ejU nmR²>`H«$_ 
Model	 Training	 Course	 (MTC)	 on	 “Climate	 Smart	
Agriculture	 for	 Enhancing	 Crop	 and	 Water	
Productivity	under	Abiotic	Stress	Conditions”	by	ICAR

20 {Xgå~a, 2017 
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og 
à~§Y g§ñWmZ, ~mam_Vr 
20December,	2017
ICAR−NIASM,	Baramati

ApídZr nr. ~oZHo$/Ashwini	P.	Benke

chgwZ H$s CÝZV {H$ñ_| 
Improved	varieties	of	garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s d¡km{ZH$ 
IoVr'' na à{ejU 
Training	on	“Scientific	cultivation	of	Onion	and	
Garlic”	organized	by	ICAR-DOGR,	Pune

5 - 7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
5-7October,	2017
ICAR-DOGR,	Rajgurunagar

àm§O{c EM. KmoS>Ho$/Pranjali	H.	Ghodke

ß`mO Ed§ chgwZ _| àg§ñH$aU 
Ed§ _yë` dY©Z 
Processing	and	value	
addition	of	onion	and	garlic

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s d¡km{ZH$ 
IoVr'' na à{ejU 
Training	on	“Scientific	cultivation	of	Onion	and	
Garlic”	organized	by	ICAR-DOGR,	Pune

5 - 7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
5-7October,	2017
ICAR-DOGR,	Rajgurunagar

amOrd ~r. H$mco/Rajiv	B.	Kale	

ß`mO H$m {dnUZ 
Marketing	of	onion

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam ''ß`mO d chgwZ H$s d¡km{ZH$ 
IoVr'' na à{ejU 
Training	on	“Scientific	cultivation	of	Onion	and	
Garlic”	organized	by	ICAR-DOGR,	Pune

5 - 7 AŠVy~a, 2017 
^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
5-7	October,	2017
ICAR-DOGR,	Rajgurunagar

g\$c JmWm : {dX^© joÌ _| ̂ r_m ídoVm 

gmo`m~rZ, H$nmg Am¡a Vya, _hmamîQ´> amÁ` Ho$ {dX^© joÌ Ho$ 
dm{g_ {Oco _| CJmB© OmZo dmcr à_wI \$gc| h¢& dm{g_ {Oco _| 
dV©‘mZ _| gmo`m~rZ Ho$ CËnmXZ _| {JamdQ> AmB© h¡ Am¡a A{YH$m§e 
{H$gmZm| Zo ß`mO H$s IoVr H$aZm àma§^ H$a {X`m h¡& ̂ mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` Ûmam Bg IoVr ~Xcmd _| 
_hËdnyU© ̂ y{_H$m {Z^mB© JB© h¡& EH$ àJ{Verc {H$gmZ lr eoIa 
_hmH$mc, _mZmoar Jm§d, {Ocm dm{g_ Zo Iar\$ _m¡g_ Ho$ Xm¡amZ 

Success	Story:	Bhima	Shweta	 in	Vidharbha	

region

Soybean,	 cotton	 and	 tur	 are	 the	 major	 crops	 in	

Washim	district	of	Vidarbha	region	of	Maharashtra	

State.	As	the	production	of	soybean	is	decreasing	in	

recent	years	in	Washim	district,	most	of	the	farmers	

have	been	shifted	to	onion	cultivation.	ICAR-DOGR	

played	ample	role	in	this	shifting	of	cultivation.	A	

progressive	 farmer	 Mr.	 Shekhar	 Mahakal	 from	
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g\o$X ß`mO H$s {H$ñ_ ̂ r_m ídoVm H$s IoVr H$aZo H$m {ZU©` {H$`m 
Š`m|{H$ {dX^© joÌ _| cmc ß`mO Ho$ _wH$m~co _| g\o$X ß`mO H$mo 
H$ht A{YH$ ng§X {H$`m OmVm h¡& ̂ mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`  Ûmam {dH${gV g\o$X ß`mO H$s {H$ñ_ ̂ r_m 
ídoVm H$s {g\$m[ae Iar\$ VWm a~r _m¡g_ _| IoVr H$aZo Ho$ {cE 
H$s JB© h¡& ̀ h {H$ñ_ nm¡Y amonU Ho$ cJ^J 110 - 120 {XZm| _| 
nH$H$a V¡`ma hmo OmVr h¡& lr eoIa _hmH$mc Zo ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo go 3 
{H$J«m. ~rO IarXo Am¡a g§ñWmZ Ûmam gwPmB© JB© VH$ZrH$ Ho$ 
AZwgma CR>r hþB© Š`m[a`m| na EH$ EH$‹S> H¥${f aH$~o _| ß`mO H$s 
\$gc V¡`ma H$s& lr _hmH$mc Zo EH$g_mZ AmH$ma dmco AÀN>o 
JwUdËVm`wŠV H§$Xm| H$s 14 Q>Z/EH$‹S> H$s {dnUZ `mo½` CnO 
hm{gc H$s {OgHo$ H§$X Omo‹S> VWm Vmoa dmco H§$Xm| go _wŠV Wo& 
CÝhm|Zo CËnmX H$s {~H«$r H$aHo$ 2.0 cmI ê$n`o H$m ewÕ cm^ 
H$_m`m& lr _hmH$mc, ^r_m ídoVm Ho$ àXe©Z go ~ohX g§VwîQ> h¢& 
^r_m ídoVm {H$ñ_ Ho$ àXe©Z go à^m{dV hmoH$a BZHo$ Jm§d Ho$ AÝ` 
{H$gmZm| Zo ̂ r AJco df© (Iar\$ 2018) _| AnZo IoVm| _| BgH$s 
IoVr H$aZo H$m {ZU©` {H$`m h¡& 

Manori	village	of	Washim	district	had	decided	 to	

cultivate	 white	 onion	 variety	 Bhima	 Shweta	 in	

kharif	season	as	white	onion	is	preferred	over	red	

onion	in	Vidarbha	region.	“Bhima	Shweta”	–	a	white	

onion	 variety	 developed	 by	 the	 ICAR-DOGR	 is	

recommended	 for	 kharif	 and	 rabi	 season.	 This	

variety	 matures	 in	 about	 110-120	 days	 after	

transplanting.	Mr.	Shekhar	Mahakal	had	purchased	

3	kg	seed	from	ICAR-DOGR	and	raised	onion	crop	

on	1	acre	area	on	raised	bed	as	per	recommended	

technology	of	ICAR-DOGR.		Mr.	Mahakal	obtained	a	

record	marketable	 yield	 of	 14	 tons/acre	 of	 good	

quality	 bulbs	 with	 uniform	 size	 and	 without	

doubles,	bolters	etc.		He	earned	a	net	pro�it	of	Rs	2.0	

lakhs	 by	 marketing	 the	 produce.	 	 He	 is	 very	

satis�ied	with	 the	performance	of	Bhima	Shweta.	

The	other	farmers	of	his	village	were	impressed	by	

the	 performance	 of	 Bhima	 Shweta	 variety	 and	

decided	to	cultivate	it	in	their	�ields	in	the	next	year	

(kharif	2018).	
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Institute	Research	Projects

Project	1:	

Conservation,	 Characterization	 and	 utilization	
of	genetic	resources	of	Allium	species

V.	 Mahajan,	 	 PI,	 A.J.	 Gupta,	 S.J.	 Gawande,	 	 S.	

Anandhan,	 Ashwini	 P.	 Benke,	 Vanita	 Salunkhe,	

Kalyani	Gorrepati,	Kiran	P.	Bhagat,	Pranjali	Ghodke,	

Manjunatha	 Gowda	 D.C.,	 Kuldip,	 Yogesh	 Khade,	

Soumia	 P.	 S.,	 Shabeer	 Ahmed	 (ICAR-NRCG,	 Pune),	

Geetika	Sheemar	(CITH,	Srinagar)

Project	2:	

Devising	 efficient	 breeding	 techniques	 and	
genetic	improvement	of	onion	and	garlic	through	
conventional	 breeding	 and	 biotechnological	
approaches

A.J.	 Gupta,	 PI,	 V.	Mahajan,	 S.	Anandhan,	Ashwini	 P.	
Benke,	Kuldip,	Kalyani	Gorrepati,	Kalyani	Gorrepati,	
Pranjali	 Ghodke,	 Manjunatha	 Gowda	 D.C.,	 Kuldip,	
Yogesh	Khade

Project	3:			

Integrated	water	and	nutrient	management	and	
physiological	 manipulation	 for	 improving	
productivity	of	onion	and	garlic

A.	Thangasamy,	PI,	V.	R.	Yalamalle,	Kalyani	Gorrepati,	
Pranjali	 Ghodke,	 Manjunatha	 Gowda	 D.C.,	 V.	
Karuppaiah,	Kiran	P.	Bhagat,	Kuldip,	Yogesh	Khade,	
Shabeer	Ahmed	(ICAR-NRCG,	Pune)

Project	4:			

Integrated	 pest	 and	 disease	 management	 for	
minimization	 of	 losses	 and	 improving	
productivity	of	onion	and	garlic

S.J.	 Gawande,	 PI,	 Vanita	 Salunkhe,	 S.	 Anandhan,	 V.	
Karuppaiah,	Soumia	P.	S.

Research Projects
AZwg§YmZ n[a¶moOZmE§

{ZXoemc` H$s AZwg§YmZ n[a`moOZmE§

n[a`moOZm  1 :

E{c`_ àOm{V`m| Ho$ AmZwd§{eH$ g§gmYZm| H$m g§ajU, 
cjUdU©Z Ed§ Cn`mo[JVm 

dr. _hmOZ, àYmZ AÝdofH$, E.Oo. Jwám, Eg. Oo. Jmd§Soo>, Eg. 
AmZÝXZ, ApídZr nr. ~oZHo$, d{ZVm gmcw§Io, H$ë`mUr Jmoao©nmQ>r, 
{H$aU nr. ̂ JV, àm§Ocr KmoS>Ho$, _§OwZmW Jm¡S>m S>r.gr; Hw$cXrn, 
`moJoe ImSo>, gm¡å`m, nr.Eg; eã~ra Ah_X (^mH¥$AZwn - 
amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo), Jr{VH$m er_a (^mH¥$AZwn 
- Ho$ÝÐr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa)

n[a`moOZm  2 :

nmaån[aH$ àOZZ Ed§ O¡d-àm¡X²`mo{JH$s` ̀ wpŠV`m| Ho$ _mÜ`_ go 

ß`mO Ed§ chgwZ Ho$ à^mdr àOZZ VH$ZrH|$ VWm AmZwd§{eH$ 

gwYma 

E.Oo. Jwám, àYmZ AÝdofH$, dr. _hmOZ, Eg. AmZÝXZ, ApídZr 
nr. ~oZHo$, Hw$cXrn, H$ë`mUr Jmoao©nmQ>r, àm§Ocr KmoS>Ho$, _§OwZmW 
Jm¡S>m, S>r.gr; ̀ moJoe ImSo> 

n[a`moOZm  3 : 

ß`mO Ed§ chgwZ H$s CËnmXH$Vm ~‹T>mZo Ho$ {cE g_o{H$V Oc Ed§ 
nmofH$ VËd à~§YZ VWm eara{H«$`m _| ~Xcmd

E. W§Jmgm_r, àYmZ AÝdofH$, dr.Ama. `cm_„o, H$ë`mUr 
Jmoaon{V, àm§Ocr KmoS>Ho$, _§OwZmW Jm¡S>m, S>r.gr; dr. H$ê$n¡`m, 
{H$aU nr. ^JV, Hw$cXrn, `moJoe ImSo> VWm eã~ra Ah_X 
(^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo)

n[a`moOZm  4 :$

ß`mO Ed§ chgwZ _| j{V H$mo Ý`yZV_ H$aZo Ed§ CËnmXH$Vm ~‹T>mZo 
Ho$ {cE g_o{H$V ZmerOrd Ed§ amoJ à~§YZ 

Eg. Oo. Jmd§So, àYmZ AÝdofH$, d{ZVm gmcw§Io, Eg. AmZÝXZ, 
dr. H$ê$n¡`m Ed§ gm¡å`m, nr.Eg.
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n[a`moOZm  5 :

ß`mO Ed§ chgwZ _| hmoZo dmcr j{V H$mo Ý`yZV_ H$aZo Ed§ 
CËnmXH$Vm ~‹T>mZo hoVw \$gcmoËVa aIaImd, ^ÊS>maU VWm 
àg§ñH$aU VH$ZrH$mo| H$m {dH$mg Ed§ n[aîH$aU 

H$ë`mUr Jmoao©nmQ>r, àYmZ AÝdofH$, d{ZVm gmcw§Io, `moJoe ImSo> 
Ed§ dr. H$ê$n¡`m 

n[a`moOZm  6 :

ß`mO Ed§ chgwZ H$m CËnmXZ ~‹T>mZo hoVw nUYmaH$m| H$s 
OmZH$mar Ed§ H$m¡ec H$m CÝZ`Z 

Eg.Eg. JmS>Jo, àYmZ AÝdofH$, Ama.~r. H$mco, E. W§Jmgm_r 

AÝ` n[a`moOZmE§

n[a`moOZm  1 :

ApIc ̂ maVr` ß`mO Ed§ chgwZ AZwg§YmZ ZoQ>dH©$ n[a`moOZm
dr. _hmOZ, ZmoS>c A{YH$mar, {dËVr` ñÌmoV : ̂ mH¥$AZwn

n[a`moOZm  2 : 

^mH¥$AZwn-amÁ` H¥${f {díd{dX`mc` àUmcr Ho$ _mÜ`_ go 
S>r`yEg n[ajU
E. Oo. Jwám, ZmoS>c A{YH$mar, {dËVr` ñÌmoV:nrnrdr Ed§ E\$AmaE

n[a`moOZm  3 :

~h¥ X ~rO n[a`mOo Zm : H$¥ {f \$gcm| Ed§ _mpËgH$s _| ~rO CËnmXZ 
Eg. Oo. Jmd§So>, ZmoS>c A{YH$mar, {dËVr` ñÌmoV :^mH¥$AZwn 

n[a`moOZm 4:

~m¡pÜXH$ gånXm à~§YZ VWm H¥${f nm¡X`mo{JH$s hñVm§VaU / 
ì`mdgm{`H$ ̀ moOZm, ̂ mH¥$AZwn
ApídZr nr. ~oZHo$, gXñ` g{Md, {dËVr` ghm`Vm : ^maVr` 
H¥${f AZwg§YmZ n[afX

n[a`moOZm  5 :

ß`mO _| gH§ $a {H$ñ_m| H$m {dH$mg: ~Oo mo {eVc H$o  gmW g§̀ Šw V CX²̀ _
E. Oo. Jwám, àYmZ AÝdofH$, {dËVr` ñÌmoV:~oOmo {eVc grS>g² àm. 
{c. Ed§ ̂ mH¥$AZwn-S>rAmoOrAma

n[a`moOZm 6 :

ß`mO Ed§ chgwZ Ho$ {cE OZ-OmVr` Cn n[a`moOZm
E.Oo. Jwám, ZmoS>c A{YH$mar, Eg.Eg. JmS>Jo, Ama.~r. H$mco, dr. 
H$ê$n¡`m, ApídZr nr. ~oZHo$, E.Ama. dIao, EM.Eg. Jdcr, 
{dËVr` ghm`Vm : ̂ maVr` H¥${f AZwg§YmZ n[afX

Project	5:			

Development	 and	 refinement	 of	 post-harvest	
handling,	storage	and	processing	techniques	for	
minimization	 of	 losses	 and	 improving	
productivity	of	onion	and	garlic

Kalyani	 Gorrepati,	 PI,	 Vanita	 Salunkhe,	 Yogesh	
Khade,	V.	Karuppaiah

Project	6:			

Improving	knowledge	and	skill	of	stakeholders	
for	improving	production	of	onion	and	garlic

S.	S.	Gadge,	PI,	R.	B.	Kale,	A.	Thangasamy

Other	Projects

Project	1:

All	India	network	research	project	on	onion	and	
garlic

V.	Mahajan,	Nodal	Officer,	Funding:	ICAR

Project	2:

DUS	testing	through	ICAR-SAU's	system

A.J.	Gupta,	Nodal	Officer,	Funding:	PPV	&	FRA

Project	3:

Mega	 Seed	 Project: 	 Seed	 production	 in	
agricultural	crops	and	fisheries

	S.	J.	Gawande,	Nodal	Officer,	Funding:	ICAR

Project4:

Intel lectual 	 Property	 Management	 and	

Transfer/Commercialization	 of	 Agricultural	

Technology	Scheme	(IPMT-CATS),	ICAR	

Ashwini	P.	Benke,	Member	Secretary,	Funding:	ICAR

Project	5:

Development	of	hybrids	in	onion:	A	joint	venture	

with	Bejo	Sheetal	

A.J.	Gupta,	PI,	Funding:	Bejo	Sheetal	 Seeds	Pvt.	Ltd.	

and	ICAR-DOGR

Project	6:

Tribal	Sub-Plan	for	onion	and	garlic

A.J.	 Gupta,	 Nodal	 Officer,	 S.	 S.	 Gadge,	 R.	 B.	 Kale,	 V.	

Karuppaiah,	 Ashwini	 P.	 Benke,	 A.	 R.	Wakhare,	 H.	 S.	

Gawali,	Funding:	ICAR
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n[a`moOZm  7:

amï´>r¶ Ocdm`w AZwê$n H¥${f na nhb ({ZH«$m) 
E.W§Jmgm_r, àYmZ AÝdofH$, dr.H$ê$n¡`m, d{ZVm gmcw§Io, àm§Ocr 
KmoS>Ho$, {dËVr` ñÌmoV : ̂ mH¥$AZwn-H«$rS>m

n[a`moOZm  8:

H¥${f O¡d d¡{dYVm na \$gc AZwg§YmZ n[a`moOZm 
dr. _hmOZ, ZmoS>c A{YH$ar, {dËVr` ñÌmoV : ̂ mH¥$AZwn

n[a`moOZm  9: 

OrZmo‘ {dbmonZ Ho$ ‘mÜ¶‘ go ß¶mO (E{b¶‘ grnm Eb.) ‘| 
AJw{UV CËàoaU
Eg. AmZÝXZ, àYmZ AÝdofH$, {dÎmr¶ ómoV: ^mH¥$AZwn-Z¡eZb 
’¡$bmo{en

Project	7:

National	 Innovation	 on	 Climate	 Resilient	

Agriculture	(NICRA)	

A.Thangasamy,	 PI,	 V.	 Karuppaiah,	 Vanita	 Salunkhe,	

Pranjali	Ghodke,	Funding:	ICAR-CRIDA

Project	8:

CRP	on	Agro	biodiversity

V.	Mahajan,	Nodal	Officer,	Funding:	ICAR

Project		9:

Haploid	 Induction	 in	 Onion	 (Allium	 cepa	 L.)	

through	Genome	Elimination

S.	Anandhan,	PI,	Funding:	ICAR-NF
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g§X^© OZ©ëg ‘| nona /Papers	in	referred	journals

1.	 Mahajan	V.,	Gupta	A.J.,	Lawande	K.E.	and	Singh	M.	2018.	Onion	improvement	in	India.	Journal	of	Allium	

Research	1(1):	7-20.

2.	 Gupta	A.J.,	Mahajan	V.,	Anandhan	S.	and	Gopal	J.	2018.	DOGR-1549-Agg	(IC0616539;	INGR16006),	an	

onion	(Allium	cepa	var.	aggregatum)	germplasm	with	unique	early	multiplier.	Indian	Journal	of	Plant	

Genetic	Resources	31(1):107-108.	

3.	 Gupta	A.J.,	Mahajan	V.	and	Singh	M.	2018.	Evaluation	of	multiplier	onion	germplasm	(Allium	cepa	var.	

aggregatum)	for	growth,	yield	and	quality.	Journal	of	Allium	Research	1(1):	21-23.

4.	 Gupta	A.J.,	Mahajan	V.	and	Lawande	K.E.	2018.	Genotypic	response	to	bolting	tolerance	in	short	day	

onion	(Allium	cepa	L.).	Vegetable	Science	45(1):	92-98.

5.	 Gadge	S.	S.	and	Singh	M.	2017.	Enhancing	farmers'	income	through	technological	interventions.	Indian	

Hort.,	62	(6):	80-82.

6.	 Gawande	 S.	 J.,	 Anandhan	 S.,	 Ingle	 A.	 A.,	 Jacobson	 A.,	 and	 Asokan	 	 R.	 2017.	 Heteroplasmy	 due	 to	

coexistence	of	mtCOI	haplotypes	from	different	lineages	of	the	Thrips	tabaci	cryptic	species	group.	

Bulletin	of	Entomological	Research,	107	(4),	534-542.

7.	 Thangasamy	A.,	Gadge	S.S.	and	Singh	M.	2017.	Drip	irrigation:	Changing	the	fortune	of	onion	growers.	

Indian	Hort.,	62	(6):	92-95.

8.	 Thangasamy	A.,	Gorrepati	K.,	Ahammed	Shabeer	T.	P.,	Kavita	R.	S.,	Banerjee	K.,	Sankar	V.,	Chavan	K.	M.	

2018	Comparison	of	organic	and	conventional	farming	for	onion	yield,	biochemical	quality,	soil	organic	

carbon,	 and	 microbial	 population,	 Archives	 of	 Agronomy	 and	 Soil	 Science.	 64(2):219-230,	 DOI:	

10.1080/03650340.2017.1341045.

9.	 Thangasamy,	A.,Singh	D.,	DwivediB.	S.,	Chakraborty	D.	 	and	Tomar	R.	K.	2017.	Soil	Organic	Carbon,	

Hydraulic	Properties	and	Yield	of	Maize	and	Wheat	under	Long–term	Fertilization	in	an	Inceptisol.	

Journal	of	the	Indian	Society	of	Soil	Science.	65(2):189-198.

10.	Karuppaiah	 V.,	 Soumia	 P.	 S.,	 Priyanka	 D.	 W.	 and	 Singh	 M.	 2018.	 Ephestia	 cautella	 (Lepidoptera:	

Pyralidae):	An	emerging	pest	on	Garlic	in	storage.	Journal	of	Entomology	and	Zoology	Studies,	6(2):	

2282-2285.

11.	Karuppaiah	 V.,	 Hare	 Krishna	 and	 Sharma,	 S.K.	 2017.	 Factors	 in�luencing	 stone	 weevil	 (Abeus	

himalayanus	Voss)	infestation	in	Indian	Jujube.	Int.	J.	Curr.	Microbiol.	App.	Sci.,	6(6):	483-486.	

12.	Karuppaiah	V.,	Srivastava	C.	and	Subramanian	S.	2017.	Toxicity	and	effectiveness	of	newer	insecticides,	

conventional	mixtures	to	�ield	populations	of	Spodoptera	litura	(Noctuidae:	Lepidoptera).	J.	Entomol.	

Zool.	Stud.,	5	(6):	1893-1897.

13.	Karuppaiah	V.,	Saroj	P.L.	and	Krishna	H.	2017.	Effect	of	ground	story	crop	on	stone	weevil	incidence	in	

ber.	J.	Entomol.	Zool.	Stud.,	5(3):	1893-1897.

14.	Salunkhe	V.	N.,	Anandhan	S.,	Gawande	S.	J.,	Ikkar	R.	B.,	Bhagat	Y.	S.	and	Mahajan	V.	2017.	First	report	of	

Colletotrichum	 truncatum	 causing	 anthracnose	 of	mouse	 garlic	 (Allium	angulosum)	 in	 India.	Plant	

Disease,	https://doi.org/10.1094/PDIS-04-17-0566-PDN
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15.	Benke	A.	P.,	Shelke	P.,	and	Mahajan	V.2018	Three	step	protocol	for	regeneration	of	plantlets	in	Indian	

garlic	varieties	using	root	meristem.	Indian	J.	Agric.	Res.,	52	(1)	:	66-70.

16.	Benke	A.	P.,Dukare	S.,	Mahajan	V.	and	Singh	M.	2018	Genetic	divergence	studies	for	bulbing	and	related	

traits	in	garlic	germplasm	during	kharif	season.Int.J.Curr.Microbiol.App.Sci.	7(1):	2920-2927.

17.	Ghodke	P.H.,	Andhale	P.S.,	Gijare	U.	M.,	Thangasamy	A.,	Khade,	Y.P.,	Mahajan	V.	and	Singh,	M.	2018.	

Physiological	 and	Biochemical	Responses	 in	Onion	Crop	 to	Drought	 Stress.Int.J.Curr.Microbiol.App.	

Sci.7(1):2054-2062https:doi.org/10.20546/ijcmas.2018.701.247.

18.	Ghodke	P.H.,	Shirsat	D.V.,	Thangasamy	A.,	Mahajan	V.,	Salunkhe	V.N.,	Khade	Y.	and	Singh	M.	2018.	Effect	

of	Water	Logging	Stress	at	Speci�ic	Growth	Stages	in	Onion	Crop.Int.J.Curr.Microbiol.App.Sci.	7(1):	3438-

3448.	DOI:	https://doi.org/10.20546/ijcmas.2018.701.405.

19.	Ghodke	P.H.,	Gijare	U.M.,	Andhale	P.S.,	Salunkhe	V.N.,	Mahajan	V.,	Gupta	A.J.	and	Singh	M.	2018.	Genetic	

Diversity	in	Onion	by	Multivariate	Analysis	under	Short	Day	Condition.	 .Int.J.Curr.Microbiol.App.Sci.,	

7(1),	pp.2184-2194.

20. Kale R.B., Meena M.S., Singh S.K. 2017. Constraints and suggestions perceived by KVKs scientists in 

utilisation of ICT for Agricultural Extension,Journal of Community Mobilisation and Sustaiable 

Development,12(1): 21-24.

21.	Kale	R.B.,	Ponnusamy	K.,	Mohammad	A.,	Jha	S.K.,ChandelB.S.and	Chakravarty	A.K.,	2017	Differential	

dairy	development	status	in	India:	A	perception	analysis.	Indian	Journal	of	Dairy	Sciences,70(3)	371-

377.	

22.	Negi	K.S.,	Pandey	A.,	Gupta	A.J.,	Singh	J.K.	and	Lepcha,	B.	2018.	Notes	on	the	distribution	of	a	rare	and	

little	known	species:	Alliumfasciculatum	Rendle	from	Sikkim	and	West	Bengal.	Indian	J.	Plant	Genetic	

Resources	31(1):	97-100.

23.	Balan	 R.K.,	 Asokan	 R.,	 Hande	 R.H.,	 Gawande	 S.J.	 and	 Krishna	 Kumar	 N.K.	 2017.	 Genome-wide	

identi�ication,	expression	pro�iling	and	target	gene	analysis	of	microRNAs	in	the	Onion	thrips,	Thrips	

tabaci	 Lindeman	 (Thysanoptera:	 Thripidae),	 vectors	 of	 tospoviruses	 (Bunyaviridae).	 Ecology	 and	

Evolution.	DOI:10.1002/ece3.3762

24.	Murkute	A.A.	and	Gawande	S.J.	2018.	Production	of	virus	 free	planting	material	 through	meristem	

culture	in	short	day	garlic	cultivars	Bhima	Omkar	and	Bhima	Purple.	Journal	of	Environmental	Biology.	

39,	286-290.

25.	Pirasanna	Pandi	G.G.,	Chander	S.	and	Soumia,	P.	S.	2018.	Elevated	CO 	reared	brown	plant	hopper	as	2

prey	on	feeding	potential	of	wolf	spider	Pardosa	pseudoannulata.	Indian	Journal	of	Entomology,	80(1):	

127-130.

26.	Fand	B.B.,	GaikwadM.B.,	Sul	N.T.,	Kumar	M.,	Bhagat	K.P.,	Bal	S.K.,	Minhas	P.S.	2018.	Population	dynamics	

of	soybean	stem	�ly	Melanagromyza	sojae	Zehntner	(Diptera:	Agromyzidae)	and	its	parasitoids	in	the	

Maharashtra	State	of	India.	International	Journal	of	Tropical	Insect	Science,	38(1):	46-57.

27.	Govindasamy,	V.	Priya	George,	L.	Aher,	S.	V.	Ramesh,	A.	Thangasamy,	S.	Anandhan,	S.	Raina,	M.	Kumar,	J.	

Rane,	K.	Annapurna	and	P.	S.	Minhas.	2017.	Comparative	conventional	and	phenomics	approaches	to	

assess	symbiotic	effectiveness	of	Bradyrhizobia	strains	in	soybean	(Glycine	max	L.	Merrill)	to	drought.	

Scienti�ic	Reports	7	(1).	doi:10.1038/s41598-017-06441-3.

28.	Ponnusamy	K.,	Kale	R.B.,	 Singh	S.,	Panwar	M.	and	Saini	T.	2017.	Socio-economic	pattern	of	 fodder	

markets	in	urban	and	peri-urban	areas,	Range	Mgmt.	&	Agroforestry	38	(2):	266-273.	

29.	Chandra	N.H.S.,	Kadian	K.S.,	and	Kale	R.B.	2017.	Identifying	the	Factors	Affecting	Coordination	among	

Different	Agencies	with	ATMA	in	Andhra	Pradesh,	India.	International	Journal	of	Current	Microbiology	
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30.	Malik	G.,	Mahajan	V.,	Dhatt	A.S.,	Singh	D.B.,	Sharma	A.,	Mir	J.I.,Wani	S.H.,	Yousuf	S.,	Shabir	A.,	and	Malik	

A.A.	2017.	Present	status	and	future	prospects	of	garlic	( L.)	improvement	in	India	with	Allium	sativum	

special	reference	to	long	day	type.	Journal	of	Pharmacognosy	and	Phytochemistry,	6(5),	929-933.

31.	 Jayanthi	Mala	B.R.,	 Jayanthi	P.D.K.,	Nighot	P.,	 Sankar	V.	andMahajan	V.	2016.	Factor	 in�luencing	 the	
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gå‘obZ/go{‘Zma/ g§Jmoð>r ‘| àñVwV nona/Papers	and	Abstracts	in	Conference/Seminar/	Symposia

1.	 Singh	M.	and	Mahajan	V.	2017.	Onion	and	garlic:	status,	prospects	and	challenges.	National	conference	

on	food	and	nutritional	security	through	vegetable	crops	in	relation	to	climate	change,	Dec.	9-11,	2017	

at	ICAR-IIVR,	Varanasi,	UP.	(Lead	Paper).

2.	 Singh	M.,	Mahajan	V.,	and	Gorrepatti	K.	2018.	 	Use	of	onion	( 	L.)	as	medicine.	12 	National	thAllium	cepa

Symposium	on	“Noni	and	herbal	wealth	for	sustainable	wellness”	organized	by	Noni	Biotech,	World	

Noni	Research	Foundation	on	24	March,	2018	at	College	of	Agriculture,	Pune.

3.	 Mahajan	 V.,	 Thangasamy	A.,	 Gadge	 S.	 S.,	 Ghodke	 P.	 H.,	 Gawande	 S.	 J.	 and	 Singh	M.	 2017.	 Effect	 of	

hailstorm	on	onion	production	and	mitigation	strategies.	 	International	Seminar	on	Global	Climate	In

Change:	Implications	for	Agriculture	and	Water	Sectors.	CCAW	2017,	Aurangabad.	pp.	424-425.

4.	 Mahajan	V.	2017.	Status	paper	on	doubling	the	income	through	onion	and	garlic.	Presented	at	State	

level	coordination	committee	meeting	for	doubling	the	farmers	income	by	2022	held	on	3	April,	2017	

at	College	of	Agriculture,	Pune.

5.	 Mahajan	V.	2017.	Glut	management	–	suggestions	and	strategic	planning.	State	level	seminar	on	“Glut	

management	and	price	volatility	of	vegetables	especially	in	onion”	organized	by	NHRDF	under	mission	

for	integrated	development	of	Horticulture,	at	Chitegaon,	Nashik	on	12	April,	2017.	

6.	 Mahajan	V.2017.	Status	paper	on	doubling	the	income	through	onion	and	garlic.	Presented	at	State	level	

coordination	committee	meeting	for	doubling	the	farmers	income	by	2022	held	on	27	April,	2017	at	

NRCG,	Pune.

7.	 Mahajan	V.,	Gupta	A.	J.,	Benke	A.,	and	Pingle	P.	(2017)	Season	wise	identi�ication	of	core	collection	in	white	

onion	 germplasm	 using	 agro-morphological	 characterization.	 Abstracts	 of	 International	 Symposium	 on	

Horticulture:	Priorities	and	emerging	trends,	5-8	September	2017,	Bengaluru,	India.	S2	P24	A565,	p.	190-191.

8.	 Mahajan	V.,	Thangasamy	A.,	Ghodke	P.	H.,	Gupta	A.J.,	and	Singh	M.	2017.	Impact	of	climate	change	in	

onion.	 In	 Book	 of	 Abstracts:	 International	 Seminar	 on	 Global	 climate	 change:	 Implications	 for	

agriculture	and	water	sectors,	Dec.	14-16,	2017	at	WALMI,	Aurangabad,	Maharashtra:	19-20.

9.	 Mahajan	V.,	Singh	M.,	and	Gorrepatti	K.	2018.	Medicinal	use	of	garlic	(Allium	sativum	L.).	Oral	paper	in	
th12 	National	Symposium	on	“Noni	and	herbal	wealth	 for	sustainable	wellness”	organized	by	Noni	

Biotech,	World	Noni	Research	Foundation	on	24	March,	2018	at	College	of	Agriculture,	Pune.

10.	Gupta	A.	J.,	Mahajan	V.,	SinghS.R.,	Sheemar	G.	2017.	Improving	onion	through	introgression	of	genes	

from	 long	 day	 and	 short	 day	 hybridization.	 Abstracts:	 International	 Symposium	 on	 Horticulture:	

Priorities	&	Emerging	Trends.		Sept.	5-8,	2017	at	ICAR-IIHR,	Bengaluru:	179-180.

11.	Gupta	A.	J,	Mahajan	V.	and	Benke	A.	P.	(2017)	Analysis	of	core	collection	of	red	onion	germplasm	at	
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4.	 Salunkhe	 V.,	 Gawande	 S.,	 Mahajan	 V.,	 and	 Singh	 M.	 2017.	 Integrated	 approaches	 for	 disease	

management	in	onion	&	garlic.	Publ.	ICAR-DOGR,	P	32.

VH$ZrH$s/ bmHo ${à¶ bIo  /Technical/Popular	Articles

1.	 Singh	A.K.,	 Janakiram	T.,	Singh	M.	and	Mahajan	V.2017.	Onion	cultivation	in	India	–	a	way	forward.	

Indian	Horticulture.	Nov.-	Dec.	62	(6):	3-8.
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40.	Thangasamy	A.,	Khade	Y.P.	and	Pranjali	G.	2017.	Integrated	nutrient	management	in	onion	and	garlic.	
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Productivity	under	Abiotic	Stress	Conditions,	115-117.
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Xaÿ XeZ©  àgmaU/AmH$medmUr dmVm© /TV	Shows/Radio	Talks

Xaÿ XeZ©  àgmaU /TV	Shows

1.	 Singh	M.	and	Mahajan	V.	and	S.S.	Gadge.	2017.	Kanda	ani	Lasun	utpadanat	shanshodhan	karnare	Rajgurunagarche	

sanshodhan	kendra,	Doordarshn	vishesh	vruttant.	10September,	2017.	News18Lokmat.

2.	 Mahajan	V.	and	Benke	A.P.	2017.	ICAR-DOGR	at	a	glance.		1November.	A	video	clip	for	world	food	India	exhibition	

at	New	Delhi	for	Dept.	of	Agriculture,	Maharashtra.	

3.	 Gadge	S.	S.	2018.	Kanda	pikat	rog	va	kidinche	prabandhan.	TV	show.	12	January.	News18Lokmat

4.	 Singh	M.	 and	Mahajan	V.	2018.	Pyaj	 evan	Lahsun	Anusandhan	Nideshalaya	me	kiye	 ja	 rahe	anusandhan.	24	
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5.	 Gadge	S.	S.	2018.	Kanda	ropvatikeche	tantragyan.	24	January.	News18Lokmat

AmH$medmUr dmVm© /Radio	Talks

1.	 Gadge	S.	S.	2017.	Rangda	kandyachi	lagvad.	Radio	talk.	18	August.	All	India	Radio,	Pune

2.	 Gadge	S.	S.	2017.	Rabbi	kandyachya	ropvatikechi	tayari.	Radio	talk.	14	October.	All	India	Radio,	Pune

3.	 Gadge	S.	S.	2018.	Kanda	beejotpadan.	Radio	talk.	26	February.	All	India	Radio,	Pune

4.	 Benke	A.P.	2017.	Lasun	Lagvad.Radio	talk.	27	October.		All	India	Radio,	Pune

5.	 Kale	R.B.	2017.	Kandyachi	kadhani,	Pratwari	ani	vikri	vyawasthapan.	Radio	talk.22December.All	India	Radio,	Pune

6.	 Kale	R.B.	2017.	Rangada	Kandyachi	kadhani	ani	vikri.	Radio	talk.	29	March.	All	India	Radio,	Pune
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g§ñWmJV J{V{d{Y`m§
Institutional Activities

th20 	RAC	Meeting	of	ICAR-DOGR	

The	 twentieth	 Research	 Advisory	 Committee	

meeting	 of	 ICAR-DOGR	 was	 held	 during	 17-18	

December,	 2017	 at	 Rajgurunagar	 under	 the	

chairmanship	of	Dr.	V.A.	Parthasarathy,	Ex-Director,	

ICAR-IISR,	Calicut.	Other	members	namely,	Dr.	V.K.	

Baranwal,	 Professor	 (Plant	 Pathology)	 and	

Incharge,	Virology	Unit,	ICAR-IARI,	New	Delhi,	Dr.	

J.C.	 Rana,	 National	 Coordinator,	 UN	 Environment	

GEF	 Project,	 Biodiversity	 International-India	

Office,	 New	 Delhi,	 Dr.	 D.V.	 Sudhakar	 Rao,	 Pr.	

Scientist	(Hort.),	Dept.	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.	A.J.	Gupta,	Member	Secretary,	ICAR-

DOGR	attended	the	meeting.	The	meeting	started	

with	 the	 introduction	 of	 members	 of	 RAC	 and	

scientists	of	ICAR-DOGR	by	Member	Secretary	Dr.	

A.J.	Gupta.	Dr.	Major	Singh,	Director	welcomed	the	

Chairman	and	members	of	RAC	and	highlighted	the	

achievements	made	 during	 the	 reporting	 period.	

After	 opening	 remarks	 by	 the	 Chairman	 and	

members	 RAC,	 Member	 Secretary	 presented	 the	

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s 
20dt AZwg§YmZ gcmhH$ma g{_{V H$s ~¡R>H$ 

^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc` H$s 20dt 
AZgw Y§ mZ gcmhH$ma g{_{V H$s ~R¡ >H$ H$m Am`mOo Z {XZmH§ $ 17 - 
18 {Xgå~a, 2017 H$mo amOJêw $ZJa, nUw o _| {H$`m J`m& Bg ~R¡ >H$ 
H$s AÜ`jVm S>m.°  dr.E. nmWg© maWr, ndy © {ZXeo H$, ^mH$¥ AZnw  - 
^maVr` _gmco AZgw Y§ mZ gñ§ WmZ, H$mcrH$Q> Zo {H$`m& g{_{V H$o  
AÝ` gXñ` Wo : S>m.°  dr.H$o . ~aZdmc, àm\o $o ga (nmXn amJo {dkmZ) 
Ed§ AÜ`j, {dfmU{w dkmZ BH$mB,©  ^mH$¥ AZnw -^maVr` H$¥ {f 
AZgw Y§ mZ gñ§ WmZ, ngy m, ZB© {X„r; S>m.°  O.o gr. amUm, amîQ>́r` 
g_Ýd`H$, g§̀ Šw V amîQ>́ n`md© aU OrBE© \$ n[a`mOo Zm, 
~m`mSo >mBd{gQ© >r BQ§ >aZeo Zc - B{§ S>̀ m Am{° \$g, ZB© {X„r; S>m.°  S>r.dr. 
gYw mH$a amd, àYmZ dk¡ m{ZH$ (~mJdmZr), \$gcmËo Va àmÚ¡ m{o JH$s 
{d^mJ, ^mH$¥ AZnw -^maVr` ~mJdmZr AZgw Y§ mZ gñ§ WmZ, ~J| cêw $; 
S>m.°  n„r MÝÐeIo a amd, ndy © S>rZ, nrOr AÜ``Z, àm\o $o ga O`eH§ $a 
Vco J§ mZm amÁ` H$¥ {f {díd{dÚmc`, hX¡ am~mX; S>m.°  _Oo a qgh, 
{ZXeo H$, ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
amOJêw $ZJa, nUw ;o  VWm S>m.°  E.O.o  Jáw m, gXñ` g{Md, ̂ mH$¥ AZnw - 
ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw &o  ~R¡ >H$ H$o  
àma§̂  _| g{_{V H$o  gXñ` g{Md S>m.°  E.O.o  Jáw m Zo AZgw Y§ mZ 
gcmhH$ma g{_{V H$o  gXñ`m| VWm ^mH$¥ AZnw  - ß`mO Ed§ chgZw  
AZgw Y§ mZ {ZXeo mc` H$o  dk¡ m{ZH$m| H$m n[aM` H$am`m& S>m.°  _Oo a 
qgh, {ZXeo H$, ̂ mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
amOJêw $ZJa Zo AZgw Y§ mZ gcmhH$ma g{_{V H$o  AÜ`j _hmXo ` Ama¡  
gXñ`m| H$m ñdmJV H$aVo hEþ  CÝh| [anmQo >mY© rZ Ad{Y H$o  Xma¡ mZ 
gñ§ WmZ Ûmam hm{gc H$s JBª CncpãY`m| H$o  ~mao _| ~Vm`m& AZgw Y§ mZ 

20dt AmaEgr H$s ~¡R>H$/	20th	RAC	Meeting	of	ICAR-DOGR	
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thAction	 Taken	 Report	 (ATR)	 on	 the	 19 	 RAC	

recommendations	and	same	was	approved	by	RAC.	

This	was	followed	by	the	presentations	of	progress	

report	 by	 the	 scientists	 of	 the	 research	 projects	

during	 the	 reporting	 period.	 The	 Chairman	 and	

members	 of	 the	 RAC	 critically	 reviewed	 the	

progress	report	and	discussed	the	results	in	detail.	

The	members	of	RAC	also	visited	research	farm	and	

labs.	The	members	of	the	RAC	were	satisfied	with	

the	work	of	the	ICAR-DOGR	and	recommendations	

were	finalized	and	submitted	to	ICAR.

th th st20 	 	RAC	Meeting	of	ICAR-DOGR	20 	 	and	21 	

Institute	 Research	 Council	 (IRC)	 meeting	 of	

Directorate

th stThe	20 	and	21 	Institute	Research	Council	(IRC)	

meetings	were	 held	 respectively	 on	 9	May,	 2017	

and	 2-3	 February, 	 2018	 at 	 ICAR-DOGR,	

Rajgurunagar	under	the	chairmanship	of	Dr.	Major	

Singh,	 Director.	 Scientists	 of	 the	 Directorate	

presented	 the	 progress	 reports	 and	 salient	

achievements	of	the	projects	in	the	meetings.	The	

critical	gaps	in	the	ongoing	research	programmes	

were	 discussed	 at	 length	 and	 the	 technical	

programmes	were	finalized,	which	were	approved	

with	appropriate	modifications.

gcmhH$ma g{_{V H$o  AÜ`j _hmXo ` Ed§ gXñ`m| Ûmam àma{§ ^H$ 
{Q>ßnUr {H$E OmZo H$o  ~mX, gXñ` g{Md Zo 19dt AZgw Y§ mZ 
gcmhH$ma g{_{V H$s {g\$m[aem| na H$s JB© H$mad© mB© [anmQo >©  H$mo 
àñVVw  {H$`m {Ogo g{_{V Ûmam AZ_w m{o XV {H$`m J`m& VXnþ amÝV 
[anmQo >mY© rZ Ad{Y H$o  Xma¡ mZ AZgw Y§ mZ n[a`mOo ZmAm| H$o  g~§ {§ YV 
dk¡ m{ZH$m| Ûmam àJ{V [anmQo >© na àñV{w VH$aU {X`m J`m& AZgw Y§ mZ 
gcmhH$ma g{_{V H$o  AÜ`j _hmXo ` Ed§ gXñ`m| Zo àJ{V [anmQo >© H$s 
JhZ g_rjm H$s Ama¡  n[aUm_m| H$o  ~mao _| {dñVma go MMm© H$s& 
AZgw Y§ mZ gcmhH$ma g{_{V H$o  gXñ`m| Zo gñ§ WmZ H$o  AZgw Y§ mZ 
\$m_© Ed§ à`mJo emcmAm| H$m Xma¡ m ^r {H$`m& AZgw Y§ mZ gcmhH$ma 
g{_{V H$o  gXñ`JU ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc` Ûmam {H$E JE H$m`m§ } go gV§ îw Q> Wo & g{_{V Ûmam {g\$m[aem| 
H$mo A{§ V_ ê$n {X`m {OÝh| ̂ maVr` H$¥ {f AZgw Y§ mZ n[afX _»w `mc` 
_| ̂ Oo m J`m& 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s 20dt 
Ed§ 21dt g§ñWmZ AZwg§YmZ n[afX H$s ~¡R>H|$ 

^mH$¥ AZnw - ̀ mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc` H$s 20dt VWm 
21dt gñ§ WmZ AZgw Y§ mZ n[afX H$s ~R¡ >H$ H$m Am`mOo Z H$« _e: 
{XZmH§ $ 9 _B,©  2017 VWm 2-3 \$adar, 2018 H$mo ̂ mH$¥ AZnw -
ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o _| {H$`m 
J`m& BZ ~R¡ >H$m| H$s AÜ`jVm gñ§ WmZ H$o  {ZXeo H$ _hmXo ` S>m.°  _Oo a 
qgh Zo H$s& {ZXeo mc` H$o  dk¡ m{ZH$m| Zo ~R¡ >H$m| _| n[a`mOo Zm| H$s 
àJ{V [anmQo >© Ama¡  _»w ` CncpãY`m| na àñV{w VH$aU {X`m& Mmcy 
AZgw Y§ mZ H$m`H© $« _m| _| J§̂ ra AÝVamc na {dñVma go MMm© H$s JB© 
Ama¡  VH$ZrH$s H$m`H© $« _m| H$mo A{§ V_ ê$n {X`m J`m {OÝh| g_{w MV 
ge§ mYo Zm| H$o  CnamÝV AZ_w m{o XV H$a {X`m J`m& 

20dt AmB©Amagr H$s ~¡R>H	
th20 	IRC	in	progress						

21dt AmB©Amagr H$s ~¡R>H
th21 	IRC	in	progress						
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Annual	Workshop	of	Onion	&	Garlic	(AINRPOG)	/ß`mO Ed§ chgwZ H$s dm{f©H$ H$m`©emcm 

Annual	 Workshop	 of	 Onion	 &	 Garlic	

(AINRPOG)	at	Durgapura,	Jaipur

ICAR-Directorate	 of	 Onion	 &	 Garlic	 Research	
th(DOGR),	 Rajgurunagar,	 Pune	 organized	 the	 VIII 	

Annual	 Group	 meeting	 of	 “All	 India	 Network	

Research	Project	on	Onion	and	Garlic''	at	Rajasthan	

Agricultural	Research	Institute	(RARI),	Durgapura,	

XþJm©nwam, O`nwa _| ß`mO d chgwZ (ApIc ̂ maVr` ß`mO Ed§ 
chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm) H$s dm{f©H$ H$m ©̀emcm 

^mH$¥ AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw o Ûmam '' ApIc ^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`mOo Zm'' H$s 8dt dm{fH© $ g_hy  ~R¡ >H$ H$m Am`mOo Z {XZmH§ $ 1- 
2 Ocw mB,©  2017 H$mo amOñWmZ H$¥ {f AZgw Y§ mZ gñ§ WmZ, XJþ mn© aw m, 
O`naw  _| {H$`m J`m& Bg g_hy  ~R¡ >H$ _| Xeo  H$o  {d{^ÝZ ̂ mJm| go 80 
go ^r A{YH$ à{V{Z{Y`m| Zo ^mJ {c`m& Bg ~R¡ >H$ _| {H$gmZ, 

dk¡ m{ZH$ VWm AÝ` gH§ $m` gXñ` ̂ r CnpñWV ah&o  CXK² mQ>Z gÌ 
H$s AÜ`jVm S>m.°  E.H$o . qgh, Cn _hm{ZXeo H$ (~mJdmZr {dkmZ), 
^maVr` H$¥ {f AZgw Y§ mZ n[afX, ZB© {X„r Zo H$s& Bg Adga na 
{d{eîQ> A{V{W H$o  ê$n _| S>m.°  Or. H$„,ÿ  ndy © H$w cn{V, Odmha cmc 
Zho ê$ H$¥ {f {díd{dÚmc`, O~cnaw  VWm ndy © Cn _hm{ZXeo H$ 
(~mJdmZr Ed§ \$gc {dkmZ); S>m.°  H$o .B.©  bdmS§ >>o , ndy © H$w cn{V, S>m.°  
~rEgH$o H$o dr, Xmnmco r VWm ndy © {ZXeo H$, ^mH$¥ AZnw  - ß`mO Ed§ 
chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o Zo H$m`H© $« _ H$s 
emô m ~T‹ >mB&©  S>m.°  Eg.O.o  qgh, AZgw Y§ mZ {ZXeo H$, O`naw  Zo ñdmJV 
gå~mYo Z {X`m& S>m.°  _Oo a qgh, {ZXeo H$, ^mH$¥ AZnw - ß`mO Ed§ 
chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o Zo n[a`mOo Zm 
[anmQo >© H$mo àñVVw  H$aVo hEþ  X{¡ ZH$ OrdZ _| BZ \$gcm| H$o  _hËd H$o  
gmW ApIc ^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`mOo Zm H$o  ~mao _| VWm BgH$s CncpãY`m| H$o  ~mao _| {dñVma go 
~Vm`m & {H$gmZm| H$o  {cE {dH${gV {H$ñ_m| H$o  ~rOm| H$m JUw ZrH$aU 
H$aZo na {defo  ~c {X`m J`m& S>m.°  {dO` _hmOZ, ZmSo >c A{YH$mar 
Zo H$s JB© H$mad© mB© [anmQo >© H$mo àñVVw  {H$`m& Bg Adga na S>m.°  Q>r. 
OmZH$sam_, ghm`H$ _hm{ZXeo H$ (~mJdmZr {dkmZ); S>m.°  Ama.nr. 
Jáw m, ndy © {ZXeo H$, EZEMAmaS>rE\$, Zm{gH$; S>m.°  dr.H$o . `mXd, 
AZgw Y§ mZ gdo m {ZXeo H$, Om~o Zao ; S>m.°  ~r. qgh, AÜ`j, 
EZEMAmaS>rE\$, ZB© {X„r; S>m.°  nr.H$o . Jáw m, {ZXeo H$ (H$m`H© $mar), 
EZEMAmaS>rE\$, ZB© {X„r {defo  Am_{§ ÌV H$o  ê$n _| CnpñWV aho 
Ama¡  CÝhmZ| o ApIc ^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ 

Jaipur	on	1-2	 July,	 2017.	The	 group	meeting	was	

attended	by	more	than	80	delegates	from	various	

parts	of	the	country.	Farmers,	students	and	other	

faculty	members	were	also	present.	The	inaugural	

session	was	 chaired	by	Dr.	A.K.	 Singh,	DDG	 (HS),	

New	Delhi.	Dr.	G.Kalloo,	Ex-Vice	Chancellor,	JNKVV,	

Jabalpur	and	Ex-DDG	(Horticulture	&	Crop	Science)	

and	 Dr.	 K.E.	 Lawande,	 Ex-Vice	 Chancellor,	

Dr.	 BSKKV,	 Dapoli	 and	 Ex-Director,	 ICAR-DOGR,	

Pune	were	guests	of	honour.	Welcome	address	was	

given	 by	 Dr.	 S.	 J.	 Singh,	 Director	 Research,	 RARI,	

Jaipur.	 Dr.	 Major	 Singh,	 Director,	 ICAR-DOGR,	

presented	the	project	report	wherein	he	elaborated	

about	 AINRPOG	 and	 its	 achievements,	 with	 the	

importance	of	this	crop	in	day	to	day	life.	Emphasis	

was	 laid	 on	 multiplication	 of	 seed	 of	 developed	

varieties	for	the	farmers.	Dr.	Vijay	Mahajan,	Nodal	

Officer	 presented	 action	 taken	 report.	 Dr.	 T.	

Janakiram,	 ADG	 (HS),	 Dr.	 R.P.	 Gupta,	 Ex-Director,	

NHRDF,	 Nasik,	 Dr.	 V.	 K.	 Yadav,	 Director	 Research	

Services,	 Jobner,	 	Dr.	B.	 Singh,	President,	NHRDF,	

New	Delhi,	Dr.	P.K.	Gupta,	Director	(Act.),	NHRDF,	
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n[a`mOo Zm H$o  VH$ZrH$s H$m`H© $« _m| _| gYw ma cmZo H$o  {cE AnZo 
~h_þ ëy ` gPw md {XE& nUy © gÌ _| {g\$m[aem| H$mo A{§ V_ ê$n {X`m J`m 
{OgH$s AÜ`jVm S>m.°  AmZÝX H$w _ma qgh, Cn _hm{ZXeo H$ 
(~mJdmZr {dkmZ), ̂ mH$¥ AZnw , ZB© {X„r Zo H$s& S>m.°  nr.Eg. amR>ma¡ , 
H$w cn{V, EgH$o EZE`,y  Om~o Zao  Bg g_mamho  _| _»w ` A{V{W H$o  ê$n 
_| emô m`_mZ W&o  amOñWmZ H$¥ {f AZgw Y§ mZ gñ§ WmZ, O`naw  _| 
Am`m{o OV Bg g_hy  ~R¡ >H$ _| S>m.°  Eg.H$o . IÊS>ocdmc Am`mOo Z 
g{Md W&o  S>m.°  H$o .B.©  cdmS§ >>o  H$s AÜ`jVm dmcr EH$ {H$ñ_r` 
{Z_p©w ŠV g{_{V {Og_| S>m.°  Ama.nr. Jáw m, S>m.°  E.Eg. YV VWm S>m.°  
{dO` _hmOZ gXñ` ê$n _| em{_c W,o  Ûmam a~r _mg¡ _ H$o  {cE 
OmZo  II ({X„r, amOñWmZ, h[a`mUm, Oå_y d H$í_ra VWm nO§ m~) 
_| IVo r H$o  {cE Omar H$aZo hVo w ̂ maVr` H$¥ {f AZgw Y§ mZ gñ§ WmZ H$s 
cmc ß`mO H$s {H$ñ_ gco . 153-1 (OSR1347) H$s {g\$m[ae 
H$s JB© Ama¡  EZEMAmaS>rE\$ H$s cmc ß`mO {H$ñ_  Col 819 
(OSR1344)  H$s {g\$m[ae a~r _mg¡ _ H$o  {cE OmZo  II({X„r, 
amOñWmZ, h[a`mUm, Oå_y d H$í_ra VWm nO§ m~) VWm OmZo  V 
(JOw amV Ed§ _hmamîQ>́) _| IVo r H$aZo H$o  {cE Omar H$aZo hVo w H$s JB&©  

S>m°. _oOa qgh Zo {ZXoeH$ H$m nX^ma J«hU {H$`m

S>m°. _oOa qgh Zo {XZm§H$ 13 Aà¡c, 2017 H$mo ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, nwUo Ho$ {ZXoeH$ H$m 
nX^ma J«hU {H$`m& S>m°. _oOa qgh H$m OÝ_ 20 OyZ, 1960 H$mo 
hþAm& Bggo nhco dh n[a`moOZm g_Ýd`H$, gãOr \$gcm| na 
ApIc ^maVr` g_pÝdV AZwg§YmZ n[a`moOZm, ^mH¥$AZwn - 
^maVr` gãOr AZwg§YmZ g§ñWmZ, dmamUgr Ho$ nX na H$m`©aV 
Wo& S>m°. _oOa qgh, H¥${f AZwg§YmZ {deofH$a gãOr àOZZ Ed§ 
O¡d àm¡Úmo{JH$s _| AnZo `moJXmZ Ho$ {cE amîQ´>r` Ed§ A§Vam©îQ´>r` 
ñVa na à{V{ð>V h¢& BÝhm|Zo AnZr E_.Eggr. (H¥${f) H$s {ejm 
Jmo{dÝX d„^ n§V H¥${f Ed§ àm¡Úmo{JH$s {díd{dÚmc`, n§VZJa go 
Am¡a AmZwd§{eH$s Ed§ nmXn àOZZ _| nrEM.S>r. H$s {ejm Mm¡Yar 
MaU qgh {díd{dÚmc`, {hgmZ go J«hU H$s& BÝhm|Zo {nN>co 30 
dfm}§ _| ^maVr` H¥${f AZwg§YmZ n[afX _| {d{^ÝZ nXm| na H$m`© 
{H$`m h¡& BZHo$ H$m`© H$mo à{V{ð>V amîQ´>r` Ed§ A§Vam©îQ´>r` 

New	Delhi	were	special	invitee	and	gave	valuable	

input	 for	 refining	 the	 technical	 programme	 of	

AINRPOG.	 Recommendations	 were	 finalized	 in	

plenary	 session	 which	 was	 chaired	 by	 Dr.	 A.K.	

Singh,	 DDG	 (HS),	 New	 Delhi,	 ICAR,	 New	 Delhi.	

Dr.	 P.S.	 Rathore,	 Vice-Chancellor,	 SKNAU,	 Jobner	

was	chief	guest	on	thisoccasion.	Dr.	S.K.	Khandelwal	

was	organizing	Secretary	for	the	group	meeting	at	

RARI,	 Jaipur.	 A	 varietal	 release	 committee	 under	

the	 Chairmanship	 of	 Dr.	 K.E.	 Lawande,	 with	

members	Dr.	R.P.		Gupta,	Dr.	A.S.	Dhatt	and	Dr.	Vijay	

Mahajan	recommended	Sel.	153-1	(OSR-1347)	red	

onion	variety	from	IARI	for	release	in	Zone	II	(Delhi,	

Rajasthan,	 Haryana,	 J&K	 Jammu	 and	 Punjab)	 for	

rabi	 season	 and	 Col.	 819	 (OSR-1344)	 red	 onion	

variety	from	NHRDF	for	release	in	Zone	II	(Delhi,	

Rajasthan,	Haryana,	 J&K	 Jammu	and	Punjab)	and	

Zone	V	(Gujarat	&	Maharashtra)	for	rabi	season.

Dr.	Major	Singh	assumed	the	charge	of	Director

Dr.	Major	Singh	(20	June,	1960)	assumed	the	charge	

of	Director,	ICAR-DOGR	on	13	April,	2017.	 	Earlier	

he	was	Project	Coordinator,	All	India	Coordinated	

Research	 Project	 on	 Vegetable	 Crops,	 ICAR-IIVR,	

Varanasi.	Dr.	Major	Singh	is	known	nationally	and	

internationally	for	his	contribution	to	agricultural	

research	 particularly	 in	 vegetable	 breeding	 and	

biotechnology.	He	did	M.	Sc.	Agriculture	 from	GB	

Pant	 University	 of	 Agriculture	 and	 Technology,	

Pantnagar	and	Ph.D.	in	Genetics	and	Plant	Breeding	

from	 CCS	 University,	 Hisar.	 He	 has	 been	 serving	

ICAR	 for	 last	 30	 years	 in	 various	 capacities.	 His	
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work	has	been	published	in	reputed	national	and	

international	 journals.	 ICAR-DOGR	will	 surely	 be	

benefited	by	his	able	guidance	and	support.

Staff	 Welfare	 Committee	 welcomes	 new	

Director

On	behalf	of	 the	 ICAR-	DOGR	staffs,	Staff	Welfare	

Committee	 welcomed	 new	 Director,	 Dr.	 Major	

Singh.	 Former	 Acting	 Director,	 ICAR-	 DOGR,	 Dr.	

Vijay	Mahajan	welcomed	the	new	Director	and	gave	

best	wishes	on	behalf	of	the	staff.	Dr.	Major	Singh	

addressed	the	staff	and	assured	his	full	support	for	

the	welfare	of	the	institute,	farmers	and	nation.	

H$‘©Mmar H$ë`mU g{_{V Ûmam ZE {ZXoeH$ _hmoX` H$m ñdmJV 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, nwUo Ho$ 
ñQ>m\$ H$s Amoa go H$‘©Mmar H$ë`mU g{_{V Ûmam AnZo ZE 
{ZXoeH$, S>m°. _oOa qgh H$m ñdmJV {H$`m J`m& S>m°. {dO` 
_hmOZ, nyd© H$m`©H$mar {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, nwUo Zo ZE {ZXoeH$ _hmoX` H$m ñdmJV 
H$aVo hþE CÝh| H$‘©Mmar H$s Amoa go hm{X©H$ ew^H$m_ZmE§ Xt& S>m°. 
_oOa qgh Zo H$‘©Mmar¶m|$ H$mo gå~mo{YV H$aVo hþE {ZXoemc`, 
{H$gmZm| d amîQ´> H$ë`mU Ho$ {cE AnZm nyam gh`moJ XoZo H$m 
AmídmgZ {X`m& 

n{ÌH$mAm| _| àH$m{eV {H$`m J`m h¡& {Z:g§Xoh BZHo$ Hw$ec 
_mJ©Xe©Z Ed§ gh`moJ go ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, nwUo H$mo cm^ hmoJm& 

Visit	of	Padma	Shree	Dr.	K.	L.	Chaddha	and	ADG	

(Hort.)	Dr.	W.	S.	Dhillon

Padma	 Shree	 Dr.	 K.	 L.	 Chaddha,	 Ex-DDG	

(Horticulture)	 and	 President,	 India	 Society	 of	

Horticulture,	New	Delhi,	visited	 ICAR-DOGR	on	1	

May,	2017	along	with	ADG	(Hort.),	ICAR,	New	Delhi.	

Dr.	Major	 Singh,	 Director,	 ICAR-DOGR,	welcomed	

the	 dignitaries	 and	 gave	 brief	 introduction	 and	

assured	 to	 take	 necessary	 steps	 for	 overall	

activities	for	the	benefit	of	the	Directorate	and	the	

farmers.	 Dr.	 Vijay	 Mahajan,	 Principal	 Scientist,	

briefed	about	the	directorate	and	its	achievements.	

Dr.	 K.	 L.	 Chaddha,	 a	 renowned	horticulturist	 and	

visionary,	who	was	the	key	person	to	initiate	this	

centre	as	NRC	in	VIII	Plan,	briefed	about	the	origin	

of	this	Directorate	and	efforts	he	made	to	bring	in	

present	shape.	He	encouraged	young	scientists	and	

staff	to	work	together	with	zeal	for	the	benefit	of	the	

nX_lr S>m°. Ho$.Ec. MS²>‹T>m Ed§ ghm`H$ _hm{ZXoeH$ 
(~mJdmZr) S>m°. S>ãë`y.Eg. {‹T>„m| H$m Xm¡am 

nX_lr S>m.°  H$o .Ec. MS>²T‹ >m Ed§ ndy © Cn _hm{ZXeo H$ (~mJdmZr) Ed§ 
AÜ`j, B{§ S>`Z gmgo m`Q>r Am\° $ hm{° Q>© H$ëMa, ZB© {X„rZo S>m.°  
S>ãë`.y Eg. {T‹ >„m,o  ghm`H$ _hm{ZXeo H$ (~mJdmZr), ̂ maVr` H$¥ {f 
AZgw Y§ mZ n[afX, ZB© {X„r H$o  gmW {XZmH§ $ 1 _B,©  2017 H$mo 
^m.AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc` H$m Xma¡ m {H$`m& 
S>m.°  _Oo a qgh, {ZXeo H$, ̂ mH$¥ AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc` Zo A{V{WJUm| H$m ñdmJV H$aVo hEþ  CÝh| {ZXeo mc` H$o  
~mao _| g{§ já OmZH$mar Xr Ama¡  {ZXeo mc` Ama¡  {H$gmZm| H$o  H$ë`mU 
H$o  {cE gå`H$ J{V{d{Y`m| hVo w g^r Oê$ar H$X_ CR>mZo H$m 
AmídmgZ {X`m& S>m.°  {dO` _hmOZ, àYmZ dk¡ m{ZH$ Zo {ZXeo mc` 
H$o  ~mao g{§ já OmZH$mar XVo o hEþ  BgH$s CncpãY`m| H$o  ~mao _| 
~Vm`m& S>m.°  H$o .Ec. MS>²T‹ >m Omo {H$ EH$ à{V{ð>V ~mJdmZr {defo k Ed§ 
Xaÿ ÑîQ>m h¢ Ama¡  AmR>dt ̀ mOo Zm _| amîQ>́r` AZgw Y§ mZ H$o ÝÐ H$o  ê$n _| 
Bg H$o ÝÐ H$mo àma§̂  H$aZo _| à_Iw  ì`pŠV W,o  Ûmam Bg {ZXeo mc` 
H$s CËnpËV H$o  ~mao _| VWm Bgo dV_© mZ ñdê$n _| cmZo _| {H$E JE 
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farmers	and	country	and	showed	his	keen	interest	

for	further	guidance	and	support	in	future.	He	was	

concerned	about	the	food	security	and	increasing	

the	productivity.	Dr.	W.S.	Dhillon,	ADG	(Hort.),	in	his	

address	 gave	 valuable	 suggestions	 in	 the	 area	 of	

research	and	assured	 full	 support	 from	 ICAR.	He	

emphasized	about	the	importance	of	the	crop	and	

à`mgm| H$o  ~mao _| g{§ já ê$n go OmZH$mar Xr JB&©  CÝhmZ| o `dw m 
dk¡ m{ZH$m| Ama¡  H$‘M© m[a¶m| go {H$gmZm| d amîQ>́ H$o  H$ë`mU H$o  {cE 
nay o CËgmh H$o  gmW {_cH$a H$m ©̀ H$aZo H$m AmˆmZ {H$`m& gmW hr 
^{dî` _| {H$gr ̂ r àH$ma H$o  _mJX© eZ©  Ama¡  gh`mJo  H$o  {cE AnZr 
gdo mE§ XZo o H$s ê${M àH$Q> H$s& S>m.°  MS>²T‹ >m Zo ImÚ gaw jm Ama¡  
CËnmrXH$Vm ~T‹ >mZo na {defo  ~c {X`m& S>m.°  S>ãë`.y Eg. {T‹ >„m,|  
ghm`H$ _hm{ZXeo H$ (~mJdmZr) Zo AnZo gå~mmo YZ _| AZgw Y§ mZ H$o  

to	focus	on	the	development	of	economically	viable	

storage	structures.	On	this	occasion	two	technical	

folders	viz.,	 Pyaj	 Paudhshala	 Prabandhan	 (Hindi)	

and	Kanda	Ropvatikeche	Vyavasthapan	(Marathi)	

were	 released	 by	 the	 dignitaries.	 Later	 both	 the	

dignitaries	visited	laboratories	and	research	farm	

and	 appreciated	 about	 the	 activities	 and	

achievements	 of	 this	 Directorate.	 Meeting	 was	

ended	with	 vote	 of	 thanks	 by	 Dr.	 S.S.	 Gadge	 and	

National	Anthem.		

ICAR-DOGR	 celebrated	 Swachh	 Bharat	

Pakhwara

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research,	
Rajgurunagar,	 Pune	 observed	 Swachh	 Bharat	
Pakhwara	 (Clean	 India	 Fortnight)	 under	 Swachh	
Bharat	Abhiyan	during	16	–	31	May,	2017.	During	

jÌo  _| _ëy `dmZ gPw md {XE Ama¡  ^maVr` H$¥ {f AZgw Y§ mZ n[afX 
H$s Amao  go nUy © gh`mJo  H$m AmídmgZ {X`m& CÝhmZ| o \$gc H$o  
_hËd na ~c XVo o hEþ  Am{WH© $ ê$n go ì`mdhm[aH$ ^ÊS>maU 
ga§ MZmAm| H$o  {dH$mg na Ü`mZ H$o pÝÐV H$aZo H$o  {cE H$hm& Bg 
Adga na, A{V{WJUm| Ûmam {hÝXr d _amR>r ̂ mfm _| H$« _e: ß`mO 
nmY¡ emcm à~Y§ Z VWm H$§ Xm amno dm{Q>H$o Mo ì`dñWmnZ na Xmo 
VH$ZrH$s \$mëo S>a Omar {H$E JE & VXnþ amÝV XmZo m| A{V{WJUm| Zo 
{ZXeo mc` H$s à`mJo emcmAm| Ed§ AZgw Y§ mZ àjÌo  H$m Xma¡ m {H$`m 
Ama¡  {ZXeo mc` H$s J{V{d{Y`m| VWm CncpãY`m| H$s gamhZm H$s& 
S>m.°  Eg.Eg. JmS>Jo Ûmam àñVV²w  YÝ`dmX kmnZ Ed§ amîQ>́r` JmZ H$o  
gmW hr ~R¡ >H$ gånÝZ hBþ &©  

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` _| ñdÀN> 
^maV nIdm‹S>m 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, nwUo Ûmam 

ñdÀN> ̂ maV A{^`mZ Ho$ A§VJ©V {XZm§H$ 16 - 31 _B©, 2017 
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the	 period,	 cleaning	 activities	 were	 carried	 out	
within	premises	of	the	Directorate.	Awareness	was	
imparted	on	the	importance	of	cleanliness,	hygiene,	
waste	 disposal,	 etc.	 through	 various	 training	
programmes	conducted	by	the	groups	of	scientists	
in	 the	 villages	 adopted	 under	 Mera	 Gaon	 Mera	
Gaurav	scheme.	Cleaning	activities	were	carried	out	
at	the	public	places	of	these	villages	by	involving	the	
villagers.	Display	boards	with	quotes	of	cleanliness	
were	 displayed	 at	 the	 campus.	 Awareness	 of	
Swachh	Bharat	Abhiyan	was	also	extended	 to	 the	
farmers,	 officers	 and	 students	 visiting	 the	
Directorate.

ICAR-DOGR	celebrated	Foundation	Day

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research,	
thRajgurunagar	celebrated	its	20 	Foundation	Day	on	

16	June,	2017.	Besides	the	present	and	past	ICAR-

DOGR	 staff,	 the	 programme	 was	 attended	 by	 40	

progressive	 farmers	 from	 ICAR-DOGR	 adopted	

villages	under	Mera	Gaon	Mera	Gaurav	scheme.	Dr.	

Ho$ Xm¡amZ ñdÀN> ^maV nIdm‹S>m _Zm`m J`m& Bg Ad{Y _| 

{ZXoemc` n[aga Ho$ ^rVa ñdÀN>Vm H$m`© {H$E JE& _oam Jm§d - 

_oam Jm¡ad ñH$s_ Ho$ A§VJ©V {ZXoemc` Ûmam A§JrH¥$V {H$E JE Jm§dm| 

_| d¡km{ZH$ Q>r_m| Ûmam {d{^ÝZ à{ejU H$m`©H«$_m| Ho$ _mÜ`_ go 

ñdÀN>Vm, ñdmñÏ`, An{eîQ> {ZnQ>mZ Am{X Ho$ _hËd na 

OmJê$H$Vm H$m g¥OZ {H$`m J`m& J«m_rUm| H$s ^mJrXmar Ho$ gmW 

BZ Jm§dm| Ho$ gmd©O{ZH$ ñWcm| na g\$mB© H$m`© {H$E JE& 

{ZXoemc` n[aga _| ñdÀN>Vm g§~§Yr {S>ñnco ~moS©> àX{e©V {H$E 

JE& {ZXoemc` H$m ^«_U H$aZo dmco {H$gmZm|, A{YH$m[a`m| d 

N>mÌm| H$mo ̂ r ñdÀN> ̂ maV A{^`mZ Ho$ ~mao _| OmJê$H$ {H$`m J`m&

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, nwUo _| 
ñWmnZm {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, nwUo Ûmam  
{XZm§H$ 16 OyZ, 2017 H$mo AnZm 20dm§ ñWmnZm {Xdg g_mamoh 
_Zm`m J`m& Bg g_mamoh _| ^mH¥$AZwn-ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc` Ho$ dV©_mZ Ed§ nyd© H$‘©Mm[a¶m| Ho$ Acmdm, 
_oam Jm§d - _oam Jm¡ad ¶moOZm Ho$ A§VJ©V {ZXoemc` Ûmam A§JrH¥$V 
{H$E JE Jm§dm| Ho$ Hw$c 40 àJ{Verc {H$gmZm| Zo ̂ r ̂ mJ {c`m& S>m°. 

Ho$.B©. cdm§So>, nyd© {ZXoeH$, ^mH¥$AZwn-ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, nwUo Ed§ nyd© Hw$cn{V, ~rEgHo$Ho$dr, Xmnmocr 
ñWmnZm {Xdg g_mamoh Ho$ _w»` A{V{W Wo& O~{H$ S>m°. Eg.S>r. 
gmd§V, {ZXoeH$, ^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, 
nwUo; S>m°. Ho$.dr. àgmX, {ZXoeH$, ^mH¥$AZwn - nwîn{dkmZ 
AZwg§YmZ {ZXoemc`, nwUo Ed§ S>m°. cmIZ qgh, {ZXoeH$, 
^mH¥$AZwn- AQ>mar, nwUo gå_mZZr` A{V{W`m| _| em{_c Wo& 
S>m°. {dO` _hmOZ, H$m`©H$mar {ZXoeH$, ^mH¥$AZwn-ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc` Zo A{V{W`m| H$m hm{X©H$ ñdmJV 
{H$`m Am¡a {ZXoemc` H$s CncpãY`m| Ho$ ~mao _| g§{já OmZH$mar 
Xr& _w»` A{V{W Ed§ gå_mZZr` A{V{W`m| Zo {ZXoemc` Ûmam 
{H$E Om aho H$m`m}§ H$s gamhZm H$s Am¡a {ZXoemc` H$‘©Mm[a¶m| H$mo 

K.	E.	Lawande,	Ex-Director,	 ICAR-DOGR	&	Ex-Vice	

Chancellor,	BSKKV,	Dapoli	was	the	Chief	Guest	and	

Dr.	S.	D.	Sawant,	Director,	ICAR-NRC	Grapes,	Pune,	

Dr.	 K.	 V.	 Prasad,	 ICAR-DFR,	 Pune	 and	 Dr.	 Lakhan	

Singh,	Director,	ICAR-ATARI,	Pune	were	the	guests	

of	honour.	Dr.	Vijay	Mahajan,	Acting	Director,	ICAR-

DOGR	welcomed	the	guests	and	summarized	ICAR-

DOGR	achievements.	The	Chief	Guest	and	guests	of	

honour	 appreciated	 the	 work	 being	 done	 by	 the	

Directorate	 and	 congratulated	 the	 staff.	 Five	

progressive	 farmers	 of	 onion	 and	 garlic	 were	

felicitated	 on	 this	 occasion.	 Retired	 employees	 of	
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the	 Directorate	 were	 also	 felicitated	 for	 their	

services	to	the	Directorate.	ICAR-DOGR	publication	

“Kanda	 Sathvan	 (Marathi)''	 was	 also	 released	 on	

this	 occasion.	 A	 talk	 on	 advanced	 cultivation	

technologies	of	onion	and	garlic	was	delivered	by	Dr.	

S.	S.	Gadge,	Senior	Scientist	(Agricultural	Extension)	

for	the	benefit	of	the	farmers.	They	were	also	shown	

the	onion	and	garlic	activities	being	carried	out	at	

the	 Directorate.	 Dr.	 S.	 S.	 Gadge	 expressed	 vote	 of	

thanks	at	the	end	of	the	programme.

Activities	under	Mera	Gaon	Mera	Gaurav	scheme	

Under	Mera	Gaon	Mera	Gaurav	 scheme,	activities	

were	carried	out	in	fifteen	villages	viz.,	Gadakwadi,	

Varude,	Gulani,	Wafgaon,	Jawulke,	Rase,	Dattawadi,	

Shel	 Pimpalgaon,	 Bhose,	 Daundkarwadi,	 Gosasi,	

Mitgudwadi,	 Kanhur	 Mesai,	 Khairewadi	 and	

Khairenagar.	The	scientists	of	ICAR-DOGR	provided	

scientific	 information	 to	 the	 farmers	 about	

improved	 technology	 of	 onion	 and	 garlic	 time	 to	

time.	Total	45	Demonstrations	on	kharif,	late	kharif	

and	rabi	onion	crop	of	ICAR-DOGR	varieties	were	

conducted	in	the	villages	adopted	in	this	scheme.	In	

total,	93	meetings	of	scientists	with	villagers	were	

organized	and	information	about	various	schemes	

related	to	agriculture	was	provided	to	the	villagers	

due	 to	 which	 thousands	 of	 farmers	 benefitted.	

Awareness	 was	 imparted	 on	 the	 importance	 of	

cleanliness	were	conducted	by	group	of	scientists	

in	 the	 villages	 adopted	 under	 Mera	 Gaon	 Mera	

Gaurav	programme.	Total	18	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.	The	scientists	of	

ICAR-DOGR	 were	 in	 constant	 touch	 with	 the	

villagers	and	visited	identified	villages	to	address	

various	 technical	 issues	 in	 cultivation	 of	 various	

crops	by	the	farmers.	The	programme	organized	on	
th20 	Foundation	Day	(16	June,	2017)	of	ICAR-DOGR	

at	the	Directorate	was	attended	by	40	progressive	

farmers	 from	 adopted	 villages	 under	Mera	 Gaon	

Mera	Gaurav	scheme.	In	the	programme,	a	lecture	

on	advanced	cultivation	technologies	of	onion	and	

garlic	 was	 delivered	 by	 Dr.	 S.	 S.	 Gadge,	 Senior	

Scientist.	 They	 were	 also	 shown	 the	 onion	 and	

garlic	activities	being	carried	out	at	the	Directorate.	

ñWmnZm {Xdg H$s ~YmB© Xr& Bg Adga na ß`mO d chgwZ H$s 
IoVr H$aZo dmco nm§M àJ{Verc {H$gmZm| H$mo gå_m{ZV {H$`m J`m& 
^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` Ho$ godm{Zd¥V 
H$_©Mm[a`m| H$mo ^r CZH$s godmAm| Ho$ {cE gå_m{ZV {H$`m J`m& 
Bg Adga na ^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc` H$m EH$ àH$meZ ''H$m§Xm gmR>dU'' (‘amR>r) Omar 
{H$`m J`m& {H$gmZm| H$mo cm^ nhþ§MmZo Ho$ à`moOZ go S>m°. Eg.Eg. 
JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) Ûmam ß`mO d chgwZ H$s 
CÝZV H¥${f VH$ZrH$m| na EH$ dmVm© àñVwV H$s JB©& {H$gmZm| H$mo 
{ZXoemc` _| McmB© Om aht ß`mO d chgwZ g§~§Yr J{V{d{Y`m| H$mo 
^r {XIm`m J`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ Ûmam 
H$m`©H«$_ Ho$ A§V _| YÝ`dmX kmnZ àñVwV {H$`m J`m& 

_oam Jm§d - _oam Jm¡ad ¶moOZm Ho$ A§VJ©V J{V{d{Y`m§ 

_oam Jm§d - _oam Jm¡ad ¶moOZm Ho$ A§VJ©V ^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc` Ûmam Hw$c 15 Jm§dm| Zm_V: 
JS>mH$dmS>r, dê$So>, JwcmZr, dm\$Jm§d, OdwbHo$, amgo, XËVdmS>r, 
eoc {nåncJm§d, ^mogo, Xm¢S>H$admS>r, Jmogmgr, {_Q>JwS>dmS>r, 
H$mÝhþa _ogmB©, I¡aodmS>r Am¡a I¡aoZJa _| {d{^ÝZ J{V{d{Y`m§ 
McmB© JBª& ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` 
Ho$ d¡km{ZH$m| Ûmam A§JrH¥$V {H$E JE Jm§dm| Ho$ {H$gmZm| H$mo g_` 
g_` na ß`mO d chgwZ H$s CÝZV VH$ZrH$m| Ho$ ~mao _| d¡km{ZH$ 
OmZH$mar gwc^ H$amB© JB©& Bg ̀ moOZ Ho$ VhV A§JrH¥$V {H$E JE 
Jm§dm| _| ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` Ûmam 
{dH${gV H$s JBª {H$ñ_m| H$s Iar\$ ß`mO \$gc na Hw$c 45 
A{J«_ n§pŠV àXe©Z cJm`o J`o& Hw$c {_cmH$a, J«m_rUm| Ho$ gmW 
d¡km{ZH$m| H$s Hw$c 93 ~¡R>H|$ Am`mo{OV H$s JBª Am¡a J«m_rUm| H$mo 
H¥${f go Ow‹S>r {d{^ÝZ ̀ moOZmAm| Ho$ ~mao _| OmZH$mar àXmZ H$s JB©& 
BgHo$ gmW hr _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV A§JrH¥$V 
{H$E JE Jm§dm| _| d¡km{ZH$ Q>r_ Ûmam J«m_rUm| H$mo ñdÀN>Vm Ho$ _hËd 
na OmJê$H$Vm H$m g¥OZ {H$`m J`m& BZ Jm§dm| _| {d{^ÝZ {df`m| 
na Hw$c 18 à{ejU H$m`©H«$_ McmE JE& BZ {df`m| _| em{_c Wo : 
ZmerOrd Ed§ amoJ à~§YZ; a~r ß`mO H$s IwXmB© Ed§ ^ÊS>maU; 
IwXmB© CnamÝV à~§YZ; Iar\$ ß`mO H$s IoVr; nm¡Yembm V¡`ma 
H$aZm Am{X& ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc` Ho$ d¡km{ZH$, J«m_rUm| Ho$ cJmVma gånH©$ _| ~Zo aho Am¡a 
{H$gmZm| Ûmam {d{^ÝZ \$gcm| H$s IoVr _| AmZo dmcr {^ÝZ 
VH$ZrH$s g_ñ`mAm| H$m g_mYmZ H$aZo Ho$ à`moOZ go {ZXoemc` 
Ho$ d¡km{ZH$m| Ûmam A§JrH¥$V Jm§dm| H$m g_` g_` na Xm¡am {H$`m 
J`m& {XZm§H$ 16 OyZ, 2017 H$mo ̂ mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc` H$m 20dm§ ñWmnZm {Xdg g_mamoh _Zm`m 
J`m {Og_| _oam Jm§d - _oam Jm¡ad ¶moOZm Ho$ VhV A§JrH¥$V {H$E 
JE Jm§dm| Ho$ Hw$c 40 àJ{Verc {H$gmZm| Zo ^mJ {c`m& Bg 
H$m`©H«$_ _| S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ Ûmam ß`mO Ed§ 
chgwZ H$s CÝZV IoVr VH$ZrH|$ {df` na EH$ ì`m»`mZ {X`m 
J`m& Bg Adga na {H$gmZm| H$mo {ZXoemc` _| McmBª Om aht 
ß`mO d chgwZ g§~§Yr J{V{d{Y`m| H$mo ̂ r {XIm`m J`m&
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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,	2017	in	which	all	

staff	 members	 participated.	 Yoga	 lesson	 was	

delivered	 by	 Shri	 Yashwant	 Bombale,	 Yoga	

Instructor,	 Patanjali	 Yog	 Peeth.	 	 Yoga	 instructors	

Mr.	Kiran	Kamble	and	Mrs.	Supriya	Kamble	guided	

the	 staff	 about	 performing	 different	 Yogasanas.	

After	 welcoming	 the	 guests,	 Dr.	 Vijay	 Mahajan,	

Director	 (Acting)	 briefed	 on	 importance	 of	 Yoga.	 	

This	was	followed	by	45	minutes	yoga	practice	in	

which	various	yoga	asanas	were	performed	by	the	

staff	members,	RA,	 SRF	under	 the	 supervision	of	

the	yoga	instructors.		

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` _| 
A§Vam©îQ´>r` ̀ moJ {Xdg 

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 21 OyZ, 2017 H$mo A§Vam©îQ´>r` ̀ moJ 
{Xdg _Zm`m J`m {Og_| {ZXoemc` Ho$ g^r ñQ>m\$ gXñ`m| Zo 
^mJ {c`m& lr ̀ edÝV ~moå~co, ̀ moJ AZwXoeH$, nV§O{c ̀ moJ nrR> 
Ûmam ̀ moJ Ho$ ~mao _| ~Vm`m J`m& ̀ moJ AZwXoeH$ lr {H$aU H$må~co 
Am¡a lr_Vr gw{à`m H$må~co Zo {d{^ÝZ `moJmgZ H$aZo _| 
H$‘©Mm[a¶m| H$m _mJ©Xe©Z {H$`m& S>m°. {dO` _hmOZ, H$m`©H$mar 
{ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` Zo 
A{V{W`m| H$m ñdmJV H$aVo hþE `moJ Ho$ _hËd Ho$ ~mao _| g§jon _| 
~Vm`m& BgHo$ CnamÝV 45 {_ZQ> VH$ `moJmä`mg H$am`m J`m 
{Og_| `moJ AZwXoeH$m| H$s {ZJamZr _| H$‘©Mmar gXñ`m|, AmaE, 
EgAmaE\$ Zo {d{^ÝZ ̀ moJ AmgZ {H$E& YÝ`dmX kmnZ Ho$ gmW 
hr H$m`©H«$_ gånÝZ hþAm& 

ICAR-DOGR	Signs	MoU	with	R.K.	Engineering	

Works

A		Memorandum	of	understanding	(MoU)	has	been	

signed	 between	 ICAR-Directorate	 of	 Onion	 and	

Garlic	 Research	 (DOGR),	 Rajgurunagar	 and	 M/s	

R.K.	 Engineering	 Works,	 Rajgurunagar	 for	

manufacturing	and	sale	of	 ICAR-DOGR	motorized	

onion	 grader	 on	 23	August,	 2017.	 This	MoU	will	

accelerate	 the	widespread	adoption	of	 this	onion	

grader	in	India	and	ensuring	its	availability	to	the	

end	users.	As	per	MoU,	 ICAR-DOGR	extended	the	

non-exclusive	 licence	 to	 R.K.	 Engineering	Works,	

Rajgurunagar,	Pune	for	manufacturing	and	sale	of	

motorized	 onion	 grader.	 The	 motorized	 onion	

grader	works	with	the	1HP	motor	grades	onion	into	

^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc` Ed§ Ama.H$o . 
BÝOr{Z`[aJ̈ dŠg©  H$o  _Ü` g_PmV¡ m kmnZ na hñVmja  

{XZm§H$ 23 AJñV, 2017 H$mo ^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc` Ho$ ‘moQ>a Mm{bV ß¶mO loUrH$aU ¶§Ì Ho$ 
CËnmXZ Ed§ {~H«$s hoVw ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`,amOJwê$ZJa, nwUo VWm _¡gg© Ama.Ho$. BÝOr{Z`[a¨J 
d³g©, amOJwê$ZJa, nwUo Ho$ ~rM EH$ g_Pm¡Vm kmnZ na hñVmja 
{H$E JE& Bg g_Pm¡Vm kmnZ Ho$ _mÜ`_ go ^maV _| Bg ß`mO 
loUrH$aU ¶§Ì Ho$ ì`mnH$ ñVar` A§JrH$aU _| VoOr cmB© OmEJr 
Am¡a gmW hr A§{V_ Cn`moJH$Vm©Am| VH$ BgH$s CncãYVm H$mo 
gw{ZpíMV {H$`m OmEJm& g_Pm¡Vm kmnZ Ho$ AZwgma, ̂ mH¥$AZwn 
- ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` ,amOJwê$ZJa, nwUo Ûmam 
‘moQ>a Mm{bV ß¶mO loUrH$aU ¶§Ì Ho$ {Z_m©U Am¡a {~H«$s Ho$ {cE 
Ama.Ho$. BÝOr{Z`[a¨J d³g©, amOJwê$ZJa, nwUo H$mo J¡a-{d{eï> 
AZwk{á àXmZ {H$`m J`m& ̀ h _moQ>a Mm{cV ß`mO loUrH$aU ¶§Ì 
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five	grades.	This	grader	can	also	be	used	for	grading	

of	other	fruits	and	vegetables	of	round	shape	such	

as	sweet	orange,	sapota,	limes,	lemon	etc.

EH$ Aíd e{º$ H$s _moQ>a go McVm h¡ Am¡a ß`mO H$mo nm§M loUr¶m| 
_| ~m§Q>Vm h¡& Bg loUrH$aU ¶§Ì H$m BñVo_mc JmocmH¥${V dmco AÝ` 
\$cm| d gpãO`m| `Wm g§Vam, MrHy$, Zt~y Am{X H$s loUrH$aU 
H$aZo _| ̂ r {H$`m Om gH$Vm h¡&

ICAR-DOGR	Signs	MoU	with	Idea	Forge	Pvt.	Ltd.	

Mumbai	

A	Memorandum	of	Understanding	(MoU)	has	been	

signed	 between	 ICAR-	 Directorate	 of	 Onion	 and	

Garlic	 Research	 (DOGR),	 Rajgurunagar	 and	

ideaForge	 Technology	 Pvt.	 Ltd.,	 New	 Mumbai	 to	

understand	 the	 use	 of	 Unmanned	 Arial	 Vehicle	

(UAV)	 based	 technology	 solutions	 for	 onion	 and	

garlic	 crop.	 This	 UAV	 will	 provide	 the	 maps	 of	

different	type	of	information	from	the	field	about	

soil	quality,	plots	size,	plant	health	etc.	to	optimize	

the	use	of	inputs	(seed,	fertilizers,	water)	to	react	

more	quickly	to	threats	(weeds,	pests,	fungi	to	save	

time	 crop	 scouting),	 improve	 variable-rate	

prescriptions	 in	 real	 time	 and	 to	 estimate	 yield	

from	a	field.	This	pilot	project	has	been	coordinated	

by	 Mrs.	 Ashwini	 Benke,	 Scientist	 and	 A.	

Thangasamy,	Scientist,	ICAR-DOGR.

^mH¥$AZwn -S>rAmoOrAma Ed§ AmB{S>`m \$moO© àm. {c. Ho$ ~rM 
g_Pm¡Vm kmnZ 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo VWm AmB{S>`m \$moO© Q>¡ŠZmocm°Or àm. {c., ZB© 
_wå~B© Ho$ ~rM EH$ g_Pm¡Vm kmnZ na hñVmja {H$E JE Vm{H$ 
ß`mO Ed§ chgwZ \$gc Ho$ {cE _mZda{hV hdmB© dmhZ AmYm[aV 
VH$ZrH$s g_mYmZ H$m Cn`moJ H$aZo H$mo g_Pm Om gHo$& Bg 
`yEdr go _¥Xm H$s JwUdËVm, àjoÌ H$m AmH$ma, nm¡Ym ñdmñÏ` Am{X 
Ho$ ~mao _| IoV go {d{^ÝZ àH$ma H$s OmZH$mar dmco _mZ{MÌ H$s 
gw{dYm {_c gHo$Jr Vm{H$ IVam| (IanVdma, ZmerOrd, H$dH$ 
Am{X go \$gc gwajm _| g_` H$s ~MV H$aZo) _| VoOr go H$ma©dmB© 
H$s Om gHo$, dmñV{dH$ g_` _| {^ÝZ Xa àog{H«$ßeZ _| gwYma 
cm`m Om gHo$ Am¡a IoV go {_cZo dmcr CnO H$m AZw_mZ cJm`m 
Om gHo$& Bg àm`mo{JH$ n[a`moOZm H$m g_Ýd` H$m`© lr_Vr 
ApídZr nr. ~oZHo$, d¡km{ZH$ VWm S>m°. E. W§Jmgm_r, d¡km{ZH$, 
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Ûmam {H$`m J`m h¡&$
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Sankalp	to	Siddhi

On	the	memory	of	the	completion	of	75	years	of	the	

launch	of	Quit	India	Movement,	the	pledge	“Sankalp	

to	 Siddhi”	 was	 administered	 by	 Dr.	 Major	 Singh,	

Director,	DOGR	to	all	staff	on	9	August,	2017.	 	On	

this	 occasion,	 the	 Director	 explained	 the	

importance	 of	 9	 August,	 1942.	 All	 staffs	 of	 the	

institute	have	participated	with	great	enthusiasms.

g§H$ën go {g{Õ

^maV N>mo‹S>mo AmÝXmocZ Ho$ 75 df© nyam hmoZo H$s ̀ mX _|, {XZm§H$ 9 
AJñV, 2017 H$mo S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn  - ß`mO 
Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa,nwUo Zo g^r ñQ>m\$ 
gXñ`m| H$mo 'g§H$ën go {g{Õ' enW {XcmB©& Bg Adga na, 
{ZXoeH$ _hmoX` Zo ^maV N>mo‹S>mo AmÝXmocZ Ho$ _hËd Ho$ ~mao _| 
{dñVma go ~Vm`m& g§ñWmZ Ho$ g^r H$‘©Mmar gXñ`m| Zo nyao 
CËgmh Ho$ gmW Bg H$m`©H«$_ _| ̂ mJ {c`m&

Celebration	of	Independence	Day

thICAR-DOGR	celebrated	70 	Independence	Day	on	

15	August,	2017.	Dr	Major	Singh,	Director,	 ICAR-

DOGR	 hoisted	 the	 National	 Flag.	 In	 his	 speech,	

Dr.	Major	Singh	 reminded	 the	 sacrifices	made	by	

the	great	freedom	fighters	of	the	country	and	asked	

all	 the	 staff	 to	 get	 inspired	 by	 their	 work	 and	

devotion	and	implement	the	same	for	the	progress	

of	ICAR-DOGR	with	cooperation,	honesty	and	unity.

ñdV§ÌVm {Xdg g_mamoh 

^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw Ûo mam {XZmH§ $ 15 AJñV, 2017 H$mo 70dm§ ñdVÌ§ Vm {Xdg 
g_mamho  _Zm`m J`m& S>m.°  _Oo a qgh, {ZXeo H$, ^mH$¥ AZnw -ß`mO 
Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o Zo amîQ>́r` 
ÜdO \$ham`m& AnZo gå~mYo Z _| S>m.°  _Oo a qgh Zo Xeo  H$o  ñdVÌ§ Vm 
gK§ f© _| _hmZ ñdVÌ§ Vm gZo m{Z`m| H$o  ~{cXmZ H$mo `mX H$aVo hEþ  
g^r ñQ>m\$ gXñ`m| go CZgo àao Um cVo o hEþ  AnZo nay o gh`mJo , 
B_© mZXmar Ama¡  EH$Vm H$o  gmW ^mH$¥ AZnw -ß`mO Ed§ chgZw  
AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o H$s àJ{V _| g_nU©  ̂ md 
go H$m ©̀ H$aZo H$o  {cE H$hm& 

gX²^mdZm {Xdg g_mamoh   

^maV H$o  ndy © àYmZ_Ì§ r ñd. lr amOrd JmY§ r H$s O`V§ r H$o  Adga na 
^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw _o | {XZmH§ $ 20 AJñV, 2017 H$mo gX^mdZm {Xdg _Zm`m J`m&

{hÝXr nIdm‹S>m 

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 14 - 28 {gVå~a, 2017 Ho$ Xm¡amZ 
{hÝXr nIdmS>m _Zm`m J`m& BgH$m ew^ma§^ {XZm§H$ 14 {gVå~a, 

Celebration	of	Sadbhavana	Diwas

Sadbhavana	 Diwas	 was	 celebrated	 on	 20	 August	

2017	at	 the	 ICAR-Directorate	of	Onion	and	Garlic	

research	to	commemorate	the	birth	anniversary	of	

the	 erstwhile	 Prime	Minister	 of	 India,	 Shri	 Rajiv	

Gandhi.

Hindi	Week

Hindi	 Pakhwada	 was	 celebrated	 from	 14	 –	 28	
September,	 2017	 at	 ICAR-Directorate	 Onion	 and	
Garlic	 Research,	 Rajgurunagar,	 Pune.	 It	 was	
launched	with	Hindi	workshop	on	14	September,	
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2017	 from	 Hindi	 Day.	 In	 Hindi	 Workshop,	 Shri	
Rajendra	 Kumar	 Verma	 from	 Hindi	 Shikshan	
Yojana,	 Pune	 gave	 information	 about	 writing,	
typing	 in	 Hindi	 on	 computer	 and	 mobile	 for	
encouraging	maximum	work	in	Hindi.	During	the	
Hindi	 Pakhwada,	 essay	 writing,	 Hindi	 spelling	
dictation,	question	approval,	Hindi	translation	and	
debate	 competitions	 were	 organized	 in	 the	
Directorate,	 in	 which	 the	 employees	 of	 the	
Directorate	 increased	 their	 participation.	 The	
programme	closing	ceremony	was	arranged	on	28	
September,	2017.	Dr.	Gyan	Chand	Mishra,	Director	
(Retired),	National	 Institute	of	Cell	Science,	Pune	
was	 the	 Chief	 Guest.	 	 Dr.	 Major	 Singh,	 Director	
welcomed	the	Chief	Guest	and	expressed	views	on	
use	of	Hindi	in	official	procedures.	The	chief	guest	
delivered	 a	 speech	 on	 importance	 of	 Hindi	
language.	 The	 awards	 were	 distributed	 to	 the	
winners	of	the	competitions	by	the	Chief	Guest.	At	
the	end	of	 the	programme,	Mr.	 Shitanshu	Kumar,	
Administrative	Officer	proposed	the	formal	vote	of	
thanks.

Gandhi	Jayanti

Mahatma	 Gandhi	 Jayanti	 was	 celebrated	 at	 the	

Directorate	on	2	October,	2017.	Swachhta	Abhiyan	

was	arranged	in	the	campus	of	the	Directorate	on	

Gandhi	Jayanti.	All	scientists	and	staffs	of	the	ICAR-

DOGR	participated	in	the	Swachhta	Abhiyan.

National	Unity	Day

On	the	Birth	Anniversary	of	the	iron	man	of	India,	

Sardar	 Vallabhbhai	 Patel,	 Directorate	 celebrated	

Rashtriya	Ekta	Diwas	(National	Unity	Day)	on	31	

October,	2017	to	pay	tribute	to	Sardar	Vallabhbhai	

Patel,	 who	 was	 instrumental	 in	 keeping	 India	

united.	 The	 pledge	 to	 maintain	 the	 unity	 and	

integrity	of	the	country	was	taken	by	all	the	staff	of	

ICAR-DOGR.

Vigilance	Week

The	 Directorate	 celebrated	 vigilance	 awareness	

week	during	30October	-	4	November,	2017.	On	this	

occasion	Dr.	Major	Singh,	Director,	pledged	all	the	

staff	 to	 keep	 integrity,	 honesty,	 transparency	 to	

keep	 directorate	 corruption	 free,	 honest	 and	

maintain	 transparency	 in	 the	 work	 at	 the	

organization.	Dr.	Vijay	Mahajan,	Principal	Scientist	

and	 Vigilance	 Officer,	 expressed	 his	 views	 in	 the	

Vigilance	Awareness	Week.

2017 H$mo {hÝXr {Xdg Ho$ Adga na {hÝXr H$m`©emcm H$m 
Am`moOZ H$aHo$ {H$`m J`m& {hÝXr H$m`©emcm _|, lr amOoÝÐ Hw$_ma 
d_m©, {hÝXr {ejU `moOZm, nwUo Zo {hÝXr _| A{YH$V_ H$m`© H$mo 
àmoËgm{hV H$aZo Ho$ {cE H$åß`yQ>a Ed§ _mo~mBc na {hÝXr _| 
Q>mBqnJ H$aZo Ho$ ~mao _| OmZH$mar Xr& {hÝXr nIdmSo> Ho$ Xm¡amZ, 
{ZXoemc` _| AZoH$ à{V`mo{JVmAm| `Wm {Z~ÝY coIZ, {hÝXr 
dV©Zr lwVcoI, àíZ AZw_moXZ, {hÝXr AZwdmX VWm dmX-{ddmX 
H$m Am`moOZ {H$`m J`m {OZ_| g§ñWmZ Ho$ g^r dJm] Ho$ 
A{YH$m[a`m| d H$_©Mm[a`m| Zo ~‹T>-M‹T>H$a {hñgm {c`m& g_mnZ 
g_mamoh H$m Am`moOZ {XZm§H$ 28 {gVå~a, 2017 H$mo {H$`m J`m 
{Og_| S>m°. kmZ MÝX {_lm, {ZXoeH$ (godm{Zd¥ËV), amîQ´>r` 
H$mo{eH$m {dkmZ g§ñWmZ, nwUo _w»` A{V{W Wo& S>m°. _oOa qgh, 
{ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Zo _w»` A{V{W H$m ñdmJV {H$`m& Bg Adga 
na _w»` A{V{W Ed§ {ZXoeH$ _hmoX` Zo CnpñWVOZm| H$mo 
gå~mo{YV {H$`m Am¡a {d{^ÝZ à{V`mo{JVmAm| Ho$ {dOoVmAm| H$mo 
nwañH$ma {dV[aV {H$E& H$m`©H«$_ Ho$ A§V _|, lr erVm§ew Hw$_ma, 
àemg{ZH$ A{YH$mar Zo YÝ`dmX kmnZ àñVwV {H$`m&

Jm±Yr O`ÝVr 

{XZm§H$ 2 AŠVy~a, 2017 H$mo _hmË_m Jm§Yr H$s O`§Vr _ZmB© JB©& 
Bg {XZ {ZXoemc` n[aga _| ñdÀN>Vm A{^`mZ Mcm`m J`m& 
ñdÀN>Vm A{^`mZ _| ̂ mH¥$AZwn  - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc¶, amOJwê$ZJa, nwUo Ho$ g^r d¡km{ZH$m| Ed§ H$‘©Mmar 
gXñ`m| Zo ̂ mJ {c`m&

amîQ´>r` EH$Vm {Xdg 

^maV Ho$ cm¡h nwê$f gaXma d„^ ^mB© nQ>oc H$s O`§Vr na 
{ZXoemc` Ûmam {XZm§H$ 31 AŠVy~a, 2017 H$mo amîQ´>r` EH$Vm 
{Xdg _Zm`m J`m& {XZm§H$ 19 - 25 Zdå~a, 2017 H$s Ad{Y 
Ho$ Xm¡amZ ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| gm_wXm{`H$ gX^mdZm A{^`mZ gámh 
_Zm`m J`m& BgHo$ gmW hr {ZXoemc` _| {XZm§H$ 26 Zdå~a, 
2017 H$mo g§{dYmZ {Xdg _Zm`m J`m& 

gVH©$Vm gámh

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJêw $ZJa,nUw _o | {XZmH§ $ 30 AŠV~y a go 4 Zdå~a, 2017 H$o  
Xma¡ mZ gVH$© Vm OmJê$H$Vm gámh _Zm`m J`m& Bg Adga na, 
S>m.°  _Oo a qgh, {ZXeo H$, ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc`, amOJêw $ZJa, nUw o Zo g^r H$‘M© mar gXñ`m| H$mo gJ§ R>Z H$o  
H$m ©̀ _| {ZXeo mc` H$mo ^î« Q>mMma _Šw V, B_© mZXma Ama¡  nmaX{eV© m 
~Zm ò aIZo _| {Zð>m, B_© mZXmar Ama¡  nmaX{eV© m ~ZmE aIZo H$s 
enW {XcmB&©  S>m.°  {dO` _hmOZ, àYmZ dk¡ m{ZH$ Ed§ gVH$© Vm 
A{YH$mar Zo gVH$© Vm OmJê$H$Vm gámh na AnZo {dMma àH$Q> {H$E&
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Communal	Harmony	Campaign	Week

Communal	 Harmony	 Campaign	 Week	 was	

celebrated	at	ICAR-Directorate	of	Onion	and	Garlic	

Research,	 Rajgurunagar	 from	 19	 -	 25	 November	

2017.

Constitution	Day

thOn	 the	occasion	of	Dr.	B.R.	Ambedkar	125 	Birth	

Anniversary	 year,	 Directorate	 celebrated	 the	 	 	

Constitution	 Day	 (Samvidhan	 Divas)	 on	 26	
thNovember	 2017.	 On	 26 	 November	 1949,	 the	

Constituent	 Assembly	 of	 India	 adopted	 the	

Constitution	of	India,	and	it	came	into	effect	on	26	

January	1950.	

Agriculture	Education	Day

ICAR-	DOGR	celebrated	Agricultural	Education	Day	

on	 3	December,	 2017	 to	 commemorate	 the	 birth	

anniversary	of	 first	Union	Minister	of	Agriculture	

and	 first	 President	 of	 Independent	 India,	 Bharat	

Ratna	 Dr.	 Rajendra	 Prasad.	 The	 programme	 was	

organized	 at	 Hutatma	 Rajguru	 High	 School,	

Rajgurunagar.	Fifty	 students	of	Class	VII	 and	VIII	

along	with	their	teachers	and	Principal	of	Hutatma	

Rajguru	 High	 School	 participated	 in	 the	

programme.	 Mrs.	 Ashwini	 Benke,	 Scientist	

(Genetics	 and	 Breeding)	 welcomed	 all	 the	

participants	and	briefed	about	the	programme.	Dr.	

Rajiv	Kale,	Scientist	(Agril.	Extension)	ICAR-DOGR	

explained	 the	 background	 behind	 celebrating	

Agricultural	Education	Day.	He	emphasized	on	the	

importance	 of	 agriculture	 in	 rural	 economy	 and	

role	of	youth	in	agriculture.	He	also	appealed	to	all	

gmåàXm{`H$ gX²^mdZm A{^`mZ gámh 

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 19 - 25 Zdå~a, 2017 H$mo 
gmåàXm{`H$ gX²^mdZm gámh _Zm`m J`m&

g§{dYmZ {Xdg 

S>m°. ^r_ amd Aå~oS>H$a H$s 125dt O`§Vr Ho$ Adga na 
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 26 Zdå~a, 2017 H$mo g§{dYmZ 
{Xdg _Zm`m J`m& {XZm§H$ 26 Zdå~a, 1949 H$mo hr ̂ maV H$s 
g§{dYmZ g^m Zo ̂ maV Ho$ g§{dYmZ H$mo A§JrH¥$V {H$`m Wm Omo {H$ 
26 OZdar, 1950 go cmJy hþAm Wm& 

H¥${f {ejm {Xdg 

ñdVÌ§  ̂ maV H$o  àW_ H$¥ {f _Ì§ r Ed§ àW_ amîQ>́n{V VWm ̂ maV aËZ 
go gå_m{ZV S>m.°  amOÝo Ð àgmX H$s O`V§ r H$o  Cncú` _| 
^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw o _| {XZmH§ $ 3 {Xgå~a, 2017 H$mo H$¥ {f {ejm {Xdg _Zm`m J`m& 
N>mÌm| H$o  ~rM H$¥ {f Ed§ gå~Õ {df`m| H$o  à{V ê${M H$mo ~T‹ >mdm XZo o H$o  
{cE Bg H$m`H© $« _ H$m Am`mOo Z hVþ mË_m amOJêw $ hmB© ñH$y c, 
amOJêw $ZJa, nUw o _| {H$`m J`m& Bg H$m`H© $« _ _| H$jm 7 Ed§ 8 H$o  
cJ^J 50 N>mÌm| Zo AnZo {ejH$m| Ama¡  hVþ mË_m amOJêw $ Cƒ 
{dÚmb¶ H$o  à~Y§ Z _ÊS>c H$o  à{V{Z{Y`m| H$o  gmW ^mJ {c`m& 
lr_Vr A{œZr ~Zo H$o , dk¡ m{ZH$ (AmZdw {§ eH$s Ed§ àOZZ) Zo g^r 
à{V^m{J`m| H$m ñdmJV H$aVo hEþ  H$m`H© $« _ H$o  ~mao _| gj§ no  _| 
OmZH$mar Xr& S>m.°  amOrd ~r. H$mc,o  dk¡ m{ZH$ (H$¥ {f àgma), 
^mH$¥ AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mb¶, amOJêw $ZJa, 
nUw o Zo H$¥ {f {ejm {Xdg _ZmZo H$s nð¥ >̂ {y _ H$o  ~mao _| ~Vm`m& CÝhmZ| o 
Jm« _rU AWì© `dñWm _| H$¥ {f VWm H$¥ {f _| `dw mAm| H$s ^{y _H$m H$o  
_hËd na ~c {X`m & gmW hr CÝhmZ| o N>mÌm| go H$¥ {f H$o  jÌo  _| AnZm 
^{dî` ~ZmZo _| gdl© ðo > à`mg H$aZo H$m AZaw mYo  {H$`m& S>m.°  Eg.Eg. 
JmS>J,o  d[að> dk¡ m{ZH$ (H$¥ {f àgma), ̂ mH$¥ AZnw -ß`mO Ed§ chgZw  
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AZgw Y§ mZ {ZXeo mc¶, amOJêw $ZJa, nUw o Zo H$¥ {f H$o  _hËd, ̂ maVr` 
H$¥ {f AZgw Y§ mZ n[afX H$o  gJ§ R>ZmË_H$ T>mM§ | Ama¡  H$¥ {f AZgw Y§ mZ, 
{ejm Ed§ {dH$mg J{V{d{Y`m| _| BgH$s ^{y _H$m H$o  ~mao _| g{§ já 
OmZH$mar Xr& CÝhmZ| o Bg H$m`H© $« _ _| N>mÌm| H$s CËgmhOZH$ 
^mJrXmar H$s àeg§ m H$s& S>m.°  Eg. AmZX§ Z, àYmZ dk¡ m{ZH$ (Od¡  
àmÚ¡ m{o JH$s) Zo N>mÌm| H$m ^maV _| H$¥ {f {ejm àUmcr H$o  ~mao _| 
_mJX© eZ©  {H$`m& S>m.°  Eg.Eg. JmS>J,o  S>m.°  `mJo eo  ImS>o , lr {demc 
Jaw d, lr am_ ~måo ~co VWm {edmOr Jmno mco Zo N>mÌm| H$o  {cE àíZ _M§  
à{V`m{o JVm H$m Am`mOo Z {H$`m& S>m.°  {dO` _hmOZ, àYmZ dk¡ m{ZH$ 
(~mJdmZr) Bg g_mamho  H$o  _»w ` A{V{W W&o  S>m.°  _hmOZ Zo N>mÌm| H$o  
_mÜ`_ go {H$gmZm| H$o  ~rM ZdmÝo _fo r H$¥ {f ar{V`m| H$mo em{_c H$aZo 
na ~c {X`m& _»w ` A{V{W Zo {dOVo mAm| H$mo naw ñH$ma ^r àXmZ 
{H$E& àm.o  S>w å~a,o  àYmZmMm`,©  hVþ mË_m amOJêw $ Cƒ {dÚmb¶, 
amOJêw $ZJa Zo ß`mO Ed§ chgZw  H$s IVo r H$aZo dmco {H$gmZm| H$mo 
dk¡ m{ZH$ OmZH$mar àXmZ H$aZo _| g{H$« ` ̂ {y _H$m H$m {Zdh© Z H$aZo 
H$o  {cE ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
amOJêw $ZJa,nUw o H$s gamhZm H$s& gmW hr CÝhmZ| o AnZo ñH$y c _| 
H$¥ {f {ejm {Xdg H$m`H© $« _ Am`m{o OV H$aZo H$o  {cE ̂ r ̂ mH$¥ AZnw $-
ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc¶, amOJêw $ZJa, nUw o H$mo 
YÝ`dmX {X`m& lr_Vr A{œZr ~Zo H$o  Ûmam àñVVw  YÝ`dmX kmnZ H$o  
gmW hr H$m`H© $« _ gånÝZ hAþ m&

g§ñWmZ O¡d g§ajm g{_{V H$s ~¡R>H$ 

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo Ho$ g{_{V H$j _| {XZm§H$ 27 {Xgå~a, 2017 H$mo g§ñWmZ 
O¡d g§ajm g{_{V H$s nhcr ~¡R>H$ Am`mo{OV H$s JB© {OgH$s 
AÜ`jVm g§ñWmZ Ho$ {ZXoeH$ _hmoX` S>m°. _oOa qgh Zo H$s& Bg 
~¡R>H$ _| CnpñWV {deofk gXñ`m| _| em{_c Wo : S>m°. (lr_Vr) 
AZwamYm CnmÜ`m`, O¡d àm¡Úmo{JH$s {d^mJ Zm{_Vr; S>m°. àem§V 
Or. H§$da, ~mh²` {deofk VWm S>m°. àXrn eodmco, O¡d g§ajm 
A{YH$mar& g{_{V Ho$ gXñ` g{Md Zo g^r gXñ`m| H$m ñdmJV 
H$aVo hþE CÝh| g§ñWmZ O¡d g§ajm g{_{V H$s n¥ð>^y{_ Ho$ ~mao _| 
g§jon _| ~Vm`m& AmB©~rEggr Ho$ AÜ`j S>m°. _oOa qgh Zo 
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s 
AZwg§YmZ CncpãY`m| Ho$ ~mao _| g§{já OmZH$mar XoVo hþE Ama 
S>rEZE H$m`© H$mo em{_c H$aVo hþE n[a`moOZmAm| H$mo àma§^ H$aZo go 

the	students	to	put	the	best	efforts	in	shaping	their	

career	 in	 the	 field	 of	 agriculture.	 Dr.	 S.	 S.	 Gadge,	

Senior	 scientist	 (Agril.	 Extension)	 ICAR-DOGR	

briefed	 about	 the	 importance	 of	 agriculture,	

organizational	 set	 up	 of	 ICAR	 and	 its	 role	 in	

agricultural	research,	education	and	development	

activities.	He	 expressed	pleasure	 about	 students'	

enthusiastic	participation	in	this	programme.	Dr.	S.	

Anandhan,	I/C	PME	Cell	organized	the	programme.	

Dr.	Yogesh	Khade,	Mr.	Vishal	Gurav,	Mr.	Ram	Bomble	

and	Shivaji	Gopale	conducted	a	quiz	competition.	

Dr.	V.	Mahajan,	Principal	Scientist	(Hort.)	was	the	

chief	guest	for	the	prize	distribution	function.	Prof.	

Dumbre,	 Principal	 of	 School	 praised	 ICAR-DOGR	

for	its	active	role	in	providing	scientific	information	

to	 onion	 and	 garlic	 farmers.	 He	 thanked	 ICAR-

DOGR	 for	 organizing	 Agricultural	 Education	 Day	

programme	at	Hutatma	Rajguru	High	School.

Institute	bio	safety	Committee	(IBSC)	meeting

The	First	meeting	of	Institute	bio	safety	Committee	

(IBSC)	 was	 held	 at	 committee	 room	 of	 ICAR-	

Directorate	 of	 onion	 and	 garlic	 research,	

Rajgurunagar	 on	 27 December	 2017	 under	 the		

chairmanship	 of	 Dr.	Major	 Singh,	 Director,	 ICAR-

DOGR.	 The	 Following	 expert	 members	 were	

present	 in	 the	 meeting	 viz.,	 Dr.	 (Mrs)	 Anuradha	

Upadhyay,	 DBT	 Nominee,	 Dr.	 Prashant	 G.	 Kawar,	

External	Expert	and	Dr.	Pradeep	Shevale	Bio-Safety	

Officer.	The	member	secretary,	IBSC	welcomed	all	

members	of	the	committee	and	briefed	about	the	

background	 of	 IBSC.	 Chairman,	 IBSC	 Dr.	 Major	

Singh,	briefed	about	the	research	activities	of	ICAR-

DOGR	and	emphasized	the	necessity	of	conducting	
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nhco AmB©~rEggr ~¡R>H$ Am`mo{OV H$aZo H$s Oê$aV na ~c 
{X`m& g{_{V Ûmam McmBª JBª n[a`moOZmAm| H$m _yë`m§H$Z {H$`m 
J`m Am¡a g{_{V gXñ`m| Ûmam CR>m`o J`o àíZm| H$m CËVa 
AÝdofH$m| Ûmam {X`m J`m& n[a`moOZm AÝdofH$m| H$mo O¡d g§ajm 
g§~§Yr {Xem{ZX}em| H$m AZwnmcZ H$aZo Ho$ AZwXoe {XE JE& 
g{_{V gXñ`m| Zo g§ñWmZ H$s à`moJemcmAm| Ed§ ½cmghmCg 
gw{dYmAm| H$m ̂ r Xm¡am {H$`m& 

JUV§Ì {Xdg g_mamoh 

^mH$¥ AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, nUw o _| nay o 
hfm„} mg H$o  gmW {XZmH§ $ 26 OZdar, 2017 H$mo 68dm§ JUVÌ§  
{Xdg g_mamho  _Zm`m J`m& S>m.°  {dO` _hmOZ, {ZXeo H$ 
(H$m`H© $mar), ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
nUw o Zo amîQ>́ÜdO \$ham`m& AnZo gå~mYo Z _| S>m.°  _hmOZ Zo Xeo  H$o  
{cE _hmZ ZVo mAm| Ûmam {H$E JE Ë`mJ H$mo ̀ mX {H$`m Ama¡  ñQ>m\$ go 
CZH$o  H$m`m] go àao Um cVo o hEþ  gh`mJo  Ed§ EH$Vm H$o  gmW {ZXeo mc` 
H$s àJ{V _| g_nU©  ^md go AnZm H$m ©̀ H$aH$o  `mJo XmZ H$aZo H$m 
AmˆmZ {H$`m&

^mH¥$AZwn-ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` _| 
{H$gmZ-d¡km{ZH$ BÝQ>a\o$g ~¡R>H$ 

^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw o _| {XZmH§ $ 17 _mM,©  2018 H$mo {H$gmZ-dk¡ m{ZH$ BÝQ>a\$o g 
~R¡ >H$ H$m Am`mOo Z {H$`m J`m& Bg_| cJ^J 200 àJ{Verc 
{H$gmZm,|  _hmamîQ>́ gaH$ma go 28 A{YH$m[a`m| Ed§ 2 gmdO© {ZH$ 
à{V{Z{Y`m| Zo ^mJ {c`m& lr Am`fw  àgmX, g~ {S>drOZc 
_{OñQ>́Qo >, ISo > H$m`H© $« _ H$o  _»w ` A{V{W W&o  S>m.°  _Oo a qgh, 
^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw Zo o à{V^m{J`m| H$m ñdmJV H$aVo hEþ  ß`mO Ed§ chgZw  n[aXí¥ ` H$o  
~mao _| ~Vm`m& S>m.°  {dO` _hmOZ, àYmZ dk¡ m{ZH$, ̂ mH$¥ AZnw  - 
ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o Zo 
{ZXeo mc` Ûmam {dH${gV CÝZV àmÚ¡ m{o J{H$`m| na EH$ àñV{w VH$aU 
{X`m& ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
amOJêw $ZJa, nUw o H$o  g^r dk¡ m{ZH$m| Zo {H$gmZm| H$o  gmW nañna 
~mVMrV H$s& ß`mO d chgZw  H$s {H$ñ_m,|  ~rO CËnmXZ, 
IanVdma {Z`Ì§ U, ZmerOrd Ed§ amJo  à~Y§ Z, IXw mB,©  ̂ ÊS>maU Ed§ 
{dnUZ go OS‹w >r {H$gmZm| H$s {OkmgmAm| H$o  CËVa g~§ {§ YV 
dk¡ m{ZH$m| Ûmam {XE JE& 

Bg Adga na, ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc`, amOJêw $ZJa, nUw o _| H$¥ {f CÝZ{V _co m, ZB© {X„r _| 
_mZZr` àYmZ_Ì§ r Ed§ _mZZr` H$¥ {f Ed§ {H$gmZ H$ë`mU _Ì§ r H$o  
gå~mYo Z H$m d~o  àgmaU XIo Zo H$s ^r ì`dñWm H$s JB&©  g^r 
{H$gmZm| Ama¡  H$‘M© mar¶m| Zo _mZZr` àYmZ_Ì§ r Ed§ _mZZr` H$¥ {f 
Ed§ {H$gmZ H$ë`mU _Ì§ r H$o  gå~mYo Z H$mo Ü`mZndy H© $ gZw m&

{ZXoemc` Ho$ amOJwê$ZJa àjoÌ na {H$gmZm| Ho$ gå_wI {d{^ÝZ 
H¥${f CËnmXm| H$m àXe©Z {H$`m J`m& gmW hr {H$gmZm| H$mo 

Republic	Day	celebrated

thICAR-DOGR	 celebrated	 69 	 Republic	 Day	 on	 26	

January,	 2018	 with	 great	 joy.	 Dr.	 Major	 Singh,	

Director,	 ICAR-DOGR	 hoisted	 the	 national	 flag.	

Dr.	Major	 Singh	 spoke	on	 importance	of	 republic	

day	 and	 briefed	 the	 achievements	 made	 by	 the	

Directorate.	

ICAR-DOGR	 organized	 Farmers-Scientists	

Interface	Meet

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research	

organized	Farmers-Scientists	Interface	Meeting	on	

17 	March,	2018	at	Rajgurunagar,	Pune.	About	200	th

progressive	 farmers,	 28	 officials	 and	 2	 public	

representatives	 from	Maharashtra	State	attended	

the	 programme.	 Shri.	 Aayush	 Prasad,	 Sub	

Divisional	Magistrate,	Khed	was	the	Chief	Guest	for	

the	 programme.	 Dr.	 Major	 Singh,	 Director,	 ICAR-

DOGR	welcomed	the	participants.	He	spoke	about	

the	 onion	 and	 garlic	 scenario.	 Dr.	 Vijay	Mahajan,	

Principal	Scientist,	 ICAR-DOGR	gave	presentation	

on	 advance	 technologies	 developed	 by	 the	

Directorate.	 All	 the	 scientists	 of	 ICAR-DOGR	 had	

interaction	with	the	farmers.	The	queries	from	the	

farmers	 about	 varieties,	 seed	 production,	 weed	

control,	pest	and	disease	management,	harvesting,	

storage	 and	marketing	 of	 onion	 and	 garlic	 crops	

were	answered	by	the	respective	scientists.	

On	 the	 occasion,	 ICAR-DOGR	made	 arrangement	

for	viewing	of	the	web-telecast	of	the	address	by	the	

Hon'ble	Prime	Minister	and	Hon'ble	Agriculture	&	

Farmers'	Welfare	Minister.	All	the	farmers	and	staff	

listened	to	the	address	of	Hon'ble	Prime	Minister	

and	 Hon'ble	 Agriculture	 &	 Farmers'	 Welfare	

Minister.

The	various	agro-practicals	were	demonstrated	to	

the	 farmers	 at	 Rajgurunagar	 farm	 of	 the	

Directorate.	They	were	also	shown	the	exhibits	in	

IBSC	meeting	before	the	 initiation	of	 the	projects	

involving	rDNA	work.	The	committee	evaluated	the	

project	 undertaken	 and	 investigator	 replied	 the	

queries	raised	by	the	members.	The	investigators	

were	 instructed	 for	 the	 compliance	 of	 bio	 safety	

guidelines.	 Committee	 member	 visited	 lab	 and	

glass	house	facilities.
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ICAR-DOGR	 museum.	 The	 programme	 was	

coordinated	 by	 Dr.	 S.	 S.	 Gadge,	 Senior	 Scientist	

(Agricultural	 Extension).	 The	 programme	 ended	

with	 vote	 of	 thanks	 expressed	 by	 Dr.	 R.	 B.	 Kale,	

Scientist	(Agricultural	Extension).	

Activities	under	Tribal	Sub-Plan	

Training	 and	 Sankalp	 Se	 Siddhi	 Program	

organized	under	TSP	in	Nandurbar

Training	under	TSP	and	Sankalp	Se	Siddhi	program	

(2017-2022)	 by	 ICAR-DOGR,	jointly	 organized	

Rajgurunagar	and	KVK,	Nandurbar	on	26	August,	

2017	 at	 KVK,	 Nandurbar.	 A	 total	 of	 783	 farmers	

including	 160	 tribal	 farmers	 under	 TSP	

participated	in	the	programme	from	different	parts	

of	 Nandurbar.	 The	 farmers	 were	 trained	 for	

cultivation	 of	 onion	 and	 garlic	 through	

technologies	 developed	 by	 ICAR-DOGR.	 Dr.	 A.J.	

Gupta,	 Principal	 Scientist	 (Hort.)	&	Nodal	Officer	

(TSP)	 coordinated	 the	 training	 programme	 and	

highlighted	TSP	activities	in	Nandurbar.	Dr.	Gupta	

delivered	 lectures	 on	 commercial	 cultivation	 of	

onion	 and	 garlic	 as	well	 as	 livelihood	 security	 of	

tribal	farmers	through	onion	and	garlic.	Onion	seed	

of	variety	'Bhima	Shakti'	was	distributed	among	the	

farmers	for	 	demonstration	in	2017-18.	rabi On	the	

memory	of	the	completion	of	75	years	of	Quit	India	

Movement,	 the	 pledge	 'Sankalp	 Se	 Siddhi'	 was	

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo å`y{O`_ H$mo ̂ r {XIm`m J`m& Bg H$m`©H«$_ H$m 
g§MmcZ Ed§ g_Ýd` S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f 
àgma) Zo {H$`m& S>m°. Ama.~r. H$mco, d¡km{ZH$ (H¥${f àgma) Ûmam 
àñVwV YÝ`dmX kmnZ Ho$ gmW hr H$m`©H«$_ gånÝZ hþAm& 

OZOmVr` Cn-`moOZm Ho$ A§VJ©V J{V{d{Y`m§ 

OZOmVr` Cn-`moOZm Ho$ VhV à{ejU H$m`©H«$_ Am¡a 
g§H$ën go {g{Õ H$m`©H«$_ H$m Am`moOZ 

{XZm§H$ 26 AJñV, 2017 H$mo H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma _| 
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo Am¡a .{f {dkmZ Ho$ÝÐ, ZÝXþa~ma Ûmam g§`wŠV 
ê$n go {H$`m J`m& OZOmVr` Cn-`moOZm Ho$ VhV ZÝXþa~ma Ho$ 
{d{^ÝZ ^mJm| go 160 OZOmVr` {H$gmZm| g{hV Hw$c 783 
{H$gmZm| Zo à{ejU H$m`©H«$_ _| ̂ mJ {c`m& {H$gmZm| H$mo ̂ mH¥$AZwn 
- ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` Ûmam {dH${gV 
àm¡Úmo{J{H$`m| Ho$ _mÜ`_ go ß`mO d chgwZ H$s IoVr Ho$ ~mao _| 
à{ejU àXmZ {H$`m J`m& S>m°. E.Oo. Jwám, àYmZ d¡km{ZH$ 
(~mJdmZr) Ed§ ZmoS>c A{YH$mar (OZOmVr` Cn-`moOZm) Zo 
à{ejU H$m`©H«$_ H$m g_Ýd` H$aVo hþE ZÝXþa~ma _| OZOmVr` 
Cn-`moOZm H$s J{V{d{Y`m| na àH$me S>mcm& S>m°. Jwám Zo ß`mO d 
chgwZ H$s ì`mdgm{`H$ IoVr na VWm gmW hr ß`mO d chgwZ 
H$s IoVr Ho$ _mÜ`_ go OZOmVr` {H$gmZm| H$s AmOr{dH$m gwajm 
na ì`m»`mZ àñVwV {H$E& df© 2017-18 _| a~r àXe©Z Ho$ {cE 
{H$gmZm| Ho$ ~rM ß`mO H$s {H$ñ_ '^r_m e{º$' Ho$ ~rOm| H$mo 
{dV[aV {H$`m J`m& ̂ maV N>mo‹S>mo AmÝXmocZ Ho$ 75 df© nyam hmoZo H$s 
`mX _| S>m°. gw^mf ̂ m_ao, Ho$ÝÐr` ajm amÁ` _§Ìr, ̂ maV gaH$ma Zo 
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administered	by	Dr.	Subhash	Bhamre,	Union	State	

Defence	 Minister	 to	 all	 the	 participants.	 On	 this	

occasion,	Dr.	Bhamre	explained	the	importance	of	

Sankalp	 Se	 Siddhi	 and	 new	 initiatives	 taken	 by	

central	 government	 for	 progress	 of	 farmers.	 He	

felicitated	one	of	 tribal	 farmers	group	 'Nachiketa	

Sheti	Utpadak	Gat'	of	Ucchi	Shevdi	village	as	 this	

group	 produced	 398	 kg	 seed	 of	 onion	 variety	

'Bhima	 Super'	 from	 one	 acre	 provided	 by	 ICAR-

DOGR	under	TSP	and	received	Rs.	1.96	lakh	from	

ICAR-DOGR	 on	 by-back	 basis	 indicating	 more	

income	per	unit	area	from	onion	seed	production	in	

comparison	 with	 traditional	 farming.	 Shri	 K.K.	

Patil,	 President,	 Dr.	 Hedgawar	 Seva	 Samiti,	

Nandurbar;	 Dr.	 Mallinath	 Kalsetti,	 District	

Magistrate;	Mr.	Sanjay	Patil,	SP,	Nandurbar;	Mr.	R.S.	

Dahatonde,	In-charge,	KVK;	and	Mr.	R.M.	Patil,	SMS	

(Hort.),	KVK,	Nandurbar	were	also	present	in	the	

programme.

g^r à{V^m{J`m| H$mo 'g§H$ën go {g{Õ' enW {XcmB©& Bg Adga 
na S>m°. ^m_ao Zo g§H$ën go {g{Õ H$m`©H«$_ H$s _hËVm Am¡a 
{H$gmZm| H$s àJ{V Ho$ {cE Ho$ÝÐ gaH$ma Ûmam H$s JBª ZB© nhc Ho$ 
~mao _| ~Vm`m& _mZZr` _§Ìr _hmoX` Zo D$§Mr eodS>r Jm§d Ho$ 
OZOmVr` {H$gmZ g_yh 'Z{MHo$V eoVr CËnmXH$ JQ>' H$mo ^r 
gå_m{ZV {H$`m O¡gm {H$ Bg g_yh Ûmam OZOmVr` Cn-`moOZm 
Ho$ VhV ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` 
Ûmam {dH${gV ß`mO {H$ñ_ '^r_m gwna' Ho$ EH$ EH$‹S> .{f aH$~o go 
498 {H$J«m. ~rO CËnmXZ {H$`m J`m Am¡a ~m°`-~¡H$ AmYma na 
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` go ê$n`o 
1.96 cmI ê$n`o àmá {H$E JE {Oggo {H$ nmaån[aH$ IoVr H$s 
VwcZm _| ß`mO ~rO CËnmXZ go à{V BH$mB© joÌ\$c go H$ht 
A{YH$ Am_XZr hmoZo H$m nVm McVm h¡& lr Ho$.Ho$. nm{Q>c, 
AÜ`j, S>m°. hoS>Jodma godm g{_{V, ZÝXþa~ma; S>m°. _ëcrZmW 
H$mcgoÅ>r, {Ocm _¡{OñQ´>oQ>; lr g§O` nmQ>rc, Egnr, ZÝXþa~ma; 
lr Ama.Eg. XhmVmoÊSo>, à^mar, H¥${f {dkmZ Ho$ÝÐ; VWm lr 
Ama.E_. nmQ>rc, EgE_Eg (~mJdmZr), H¥${f {dkmZ Ho$ÝÐ, 
ZÝXþa~ma ̂ r Bg H$m`©H«$_ _| CnpñWV Wo

The	Directorate	has	organized	a	two	days	training	
programmes	on	“Commercial	cultivation	of	onion	
and	garlic”	under	the	TSP	scheme	in	collaboration	
with	KVK,	Nandurbar	on	4-5October	2017	and	8-9		

January,	2018	days	respectively.	About	203	and	125	
tribal	farmers	from	different	villages	of	Nandurbar	
attended	 the	 programme.	 First	 day	 training	
organized	at	Sai	Kripa	Shetkari	Gat,	Shravani	and	
second	day	training	organized	at	KVK,	Nandurbar.	
Dr.	A.J.	 Gupta,	Nodal	Officer	 (TSP)	 explained	TSP	
Scheme	activities	and	performance	from	last	four	
years	 in	Nandurbar.	He	 also	 delivered	 lecture	 on	
commercial	cultivation	of	onion	and	garlic.	Dr.	A.	R.	
Wakhare	highlighted	 the	raising	of	healthy	onion	
seedlings.	 On	 5October	 2017,	 Vegetable	 Grower	
Meet	was	organized	by	the	KVK,	Nandurbar	for	the	

{ZXoemc` Ûmam H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma Ho$ gmW gh`moJ 
H$aVo hþE OZOmVr` Cn-`moOZm Ho$ A§VJ©V 'ß`mO d chgwZ H$s 
ì`mdgm{`H$ IoVr' na Xmo {Xdgr` à{ejU H$m`©H«$_ H$m 
Am`moOZ {XZm§H$ 4-5AŠVy~a, 2017 H$mo {H$`m J`m& Bg_| 
ZÝXþa~ma Ho$ {d{^ÝZ Jm§dm| go cJ^J 203 OZOmVr` {H$gmZm| Zo 
^mJ {c`m& à{ejU H$m`©H«$_ Ho$ nhco {XZ, BgH$m Am`moOZ 
lmdUr _| {H$`m J`m O~{H$ Xÿgao {XZ H$m Am`moOZ H¥${f {dkmZ 
Ho$ÝÐ, ZÝXþa~ma _| {H$`m J`m& S>m°. E.Oo. Jwám, ZmoS>c A{YH$mar 
(OZOmVr` Cn-`moOZm) Zo ZÝXþa~ma _| {nN>co Mma dfm] _| 
OZOmVr` Cn-`moOZm ñH$s_ H$s J{V{d{Y`m| Am¡a àXe©Z Ho$ ~mao 
_| ~Vm`m& S>m°. Jwám Zo ß`mO d chgwZ H$s ì`mdgm{`H$ IoVr na 
ì`m»`mZ ̂ r àñVwV {H$`m& S>m°. E.Ama. dIao Zo ñdñW ß`mO H$s 

_mZZr` amÁ` _§Ìr S>m°. gw^mf ^m_ao VWm ZÝXþa~a Ho$ {Ocm _¡{OñQ´>oQ> Ed§ Egnr Ho$ gmW H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma _| 
'g§H$ën go {g{Õ' enW  g_mamoh 
The	pledge	'Sankalp	Se	Siddhi'	at	KVK,	Nandurbar	with	Union	State	Minister	Dr.	Subhash	Bhamre,	
DM	and	SP	of	Nandurbar
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nm¡X V¡`ma H$aZo na àH$me S>mcm& {XZm§H$ 5 AŠVy~a, 2017 H$mo 
OZOmVr` Cn-`moOZm Ho$ {H$gmZm| Ho$ {cE H¥${f {dkmZ Ho$ÝÐ, 
ZÝXþa~ma Ûmam gãOr CËnmXH$ ~¡R>H$ Am`mo{OV H$s JB©& S>m°. 
EZ.dr. n§M^mB©, g{Md, S>m°. hoS>Jodma godm g{_{V; lr Ama. Eg. 
XhmVmoÊSo>, à^mar, H¥${f {dkmZ Ho$ÝÐ; lr Eg. Xogco, E_nrHo$dr; 
lr IaSo>, Cn {ZXoeH$, AmË_m, VWm lr Ama.E_. nmQ>rc, 
EgE_Eg (~mJdmZr), H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma ^r Bg 
H$m`©H«$_ _| CnpñWV Wo& S>m°. E.Oo. Jwám Zo ß`mO d chgwZ H$s 
CÝZV {H$ñ_m| Am¡a ZÝXþa~ma _| OZOmVr` Cn-`moOZm H$m à^md 
na ì`m»`mZ àñVwV {H$`m& A~ A{YH$m§e OZOmVr` {H$gmZ 
ì`mdgm{`H$ ñVa na ß`mO d chgwZ H$s IoVr H$a aho h¢& 
_hmamîQ´> amÁ` go CncãY S>mQ>m Ho$ AZwgma, {nN>co Mma dfm] Ho$ 
Xm¡amZ ZÝXþa~ma _| ß`mO Ho$ IoVr joÌ\$c VWm CËnmXZ _| cJ^J 
3.5JwUm ~‹T>moVar hþB© h¡& 

Bgr àH$ma, OZOmVr` Cn-`moOZm Ho$ A§VJ©V H¥${f {dkmZ 
Ho$ÝÐ, ZÝXþa~ma Ho$ gh`moJ go {XZm§H$ 26 - 27 \$adar, 2018 
H$mo ZÝXþa~ma Ho$ Am{Xdmgr BcmH$m| _| ''ß`mO d chgwZ H$s 
d¡km{ZH$ IoVr'' {df` na Xmo {Xdgr` à{ejU H$m`©H«$_ 
Am`mo{OV {H$`m J`m& Bg_| ZÝXþa~ma Ho$ {d{^ÝZ {hñgm| go 
cJ^J 140 OZOmVr` {H$gmZm| Zo ^mJ {c`m& nhco {XZ 
à{ejU H$m Am`moOZ gañdVr _{hcm ~MV JQ>, nmcrnmS>m _| 
Am¡a Xÿgao {XZ Z{MHo$V eoVr CËnmXH$ JQ>, D$§Mr eodS>r _| {H$`m 
J`m& S>m°. E.Oo. Jwám, ZmoS>c A{YH$mar (OZOmVr` Cn-`moOZm) 
Zo ZÝXþa~a _| OZOmVr` Cn-`moOZm J{V{d{Y`m| na àH$me 
S>mcm& CÝhm|Zo ß`mO d chgwZ H$s CÝZV {H$ñ_m| na ì`m»`mZ 
{X`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ Zo ß`mO d chgwZ _| 
JwUdËVm ~rO CËnmXZ na EH$ ì`m»`mZ {X`m& a~r 2017-18 
Ho$ Xm¡amZ ß`mO Ed§ chgwZ Ho$ JwUdËVm ~rO CËnmXZ na Hw$c 27 
A{J«_ n§pŠV àXe©Z cJmE JE {OZHo$ à{V {H$gmZm| Zo AnZr Iwer 
àH$Q> H$s& 

TSP	and	other	farmers.	Dr.	N.	V.	Panchbai,	Secretary,	
Dr.	Hedgewar	Seva	Samiti;	Shri	R.	S.	Dahatonde,	In-
chage,	KVK;	Shri.	S.	Desale,	MPKV;	Shri	Kharde,	Dy.	
Director,	ATMA	and	Mr.	R.	M.	Patil,	SMS	(Hort.),	KVK,	
Nandurbar	were	present	in	the	programme.	Dr.	A.	J.	
Gupta	delivered	a	lecture	on	improved	varieties	of	
onion	and	garlic	suitable	for	tribal	farmers	as	well	
as	the	impact	of	TSP	in	Nandurbar.	About	Twenty-
eight	 demonstrations	 on	 onion	 and	 garlic	
production	 as	well	 as	 quality	 seed	production	 of	
onion,	were	conducted	during	rabi	2017-18.	Due	to	
the	excellent	performance,	farmers	expressed	their	
happiness	in	onion	and	garlic	cultivation.	Most	of	
the	 tribal	 farmers	 are	 now	 cultivating	 onion	 and	
garlic	 at	 commercial	 level.	 According	 to	 data	
available	from	Maharashtra	state,	almost	3.5	times	
area	and	production	of	onion	were	increased	from	
last	four	years	in	Nandurbar.	

Similarly,	 two	 days	 training	 programme	 was	

organized	 on	 “Scientific	 cultivation	 of	 onion	 and	

garlic”	in	tribal	belts	of	Nandurbar	under	the	TSP	

scheme	in	collaboration	with	KVK,	Nandurbar	on	

26-27 	 February,	 2018.	 About	 140	 tribal	 farmers	t

from	 different	 areas	 of	 Nandurbar	 attended	 the	

programme.	 First	 day	 training	 organized	 at	

Saraswati	Mahila	Bachat	Gat,	Palipada	and	second	

day	training	organized	at	Nachiketa	Sheti	Utpadak	

Gat,	Ucchi	Shevdi.	Dr.	A.J.	Gupta,	Nodal	Officer	(TSP)	

highlighted	 the	 TSP	 activities	 in	 Nandurbar.	 He	

delivered	 lecture	 on	 improved	 varieties	 of	 onion	

and	garlic.	Dr.	S.	S.	Gadge,	Senior	Scientist	delivered	

lectures	on	quality	seed	production	 in	onion	and	

garlic.	Twenty	seven	demonstrations	on	onion	and	

garlic	 production	 and	 quality	 seed	 production	 of	

onion	 were	 conducted	 during	 2017-18	 to	rabi	

which	farmers	expressed	their	happiness.	

OZOmVr` Cn-`moOZm Ho$ A§VJ©V {d{^ÝZ J{V{d{Y`m§ /Different	activities	under	TSP
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Hw$ec ghm`r H$‘©Mm[a¶m|$ Ho$ {cE à{ejU

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa,nwUo _| g§ñWmZ Ho$ Hw$ec ghm`r ñQ>m\$ Ho$ {cE 
{XZm§H$ 14 _mM©, 2018 H$mo ''gaH$mar H$m`©{d{Y _| H$åß`yQ>a H$m 
à`moJ'' {df` na à{ejU H$m`©H«$_ Mcm`m J`m& Bg H$m`©H«$_ _| 
g§ñWmZ Ho$ 10 Hw$ec ghm`r H$_©Mmar em{_c hþE& à{ejU 
H$m`©H«$_ H$m CX²KmQ>Z S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - 
ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Zo 
{H$`m Am¡a gaH$mar à{H«$`m AWdm H$m`© _| H$åß`yQ>a à`moJ H$m 
_hËd ~Vm`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) 
Zo {ZXoemcm` H$s àm¡Úmo{J{H$`m| Ho$ ~mao _| g§{já OmZH$mar Xr& lr 
nr.Eg. V§da, ghm`H$ àemg{ZH$ A{YH$mar Zo H$m`m©c` H$s 
àemg{ZH$ {Z`_mdcr Ed§ {Z`_m| H$s OmZH$mar Xr& lr_Vr dr.E. 
^y_H$a, ghm`H$ {dËV d coIm A{YH$mar Zo à{V^m{J`m| Ho$ gmW 

Training	for	Skilled	Supporting	Staff

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research,	

Rajgurunagar, 	 Pune	 organized	 Training 	

programme	on	“Computer	Applications	in	Official	

Procedure”	 on	 14	 March	 2018	 for	 Skilled	

Supporting	 Staff.	 It	 was	 attended	 by	 10	 Skilled	

Supporting	Staff	of	 ICAR-DOGR.	The	training	was	

inaugurated	 by	 Dr.	 Major	 Singh,	 Director,	 ICAR-

DOGR.	 Dr.	 Singh	 emphasized	 the	 importance	 of	

computer	application	in	official	processes.	Dr.	S.	S.	

Gadge,	 Senior	 Scientist	 (Agricultural	 Extension)	

briefed	ICAR-DOGR	technologies.	Mr.	P.	S.	Tanwar,	

Assistant	 Administrative	 Officer	 has	 delivered	 a	

lecture	 on	 office	 administrative	 rules	 and	

regulations.	 Mrs.	 V.	 A.	 Bhumkar,	 AFAO	 discussed	

general	financial	rules	with	the	participants.	Mr.	H.	

S.	 C.	 Shaikh,	 Senior	Technical	Officer	 (Computer)	

elaborated	 on	 application	 of	 computer	 in	 official	

procedure.	 He	 has	 shown	 the	 practical	 on	

application	of	computer	in	various	office	works	to	

the	 participants.	 Every	 participant	 had	 gained	

practical	 experience	 of	 computer	 application.	 All	

the	 participants	 were	 highly	 satisfied	 with	 the	

conduction	 of	 training.	 The	 queries	 of	 the	

participants	 were	 satisfactorily	 answered	 by	 the	

trainers.	 The	 certificates	 were	 distributed	 to	 the	

participants	 by	 the	 Director,	 ICAR-DOGR	 in	 the	

closing	ceremony.	Dr.	S.	S.	Gadge,	Senior	Scientist	

(Agricultural	Extension)	 coordinated	 the	 training	

and	 expressed	 vote	 of	 thanks	 at	 the	 end	 of	 the	

programme.

gm_mÝ` {dËVr` {Z`_mdcr na MMm© H$s& lr EM.Eg. gr. eoI, 
d[að> VH$ZrH$s A{YH$mar (H$åß`yQ>a) Zo gaH$mar H$m_H$mO _| 
H$åß`yQ>a Ho$ à`moJ Ho$ ~mao _| {dñVma go ~Vm`m& CÝhm|Zo 
à{V^m{J`m| H$mo {d{^ÝZ àH$ma Ho$ gaH$mar H$m`m}§ _| H$åß`yQ>a H$m 
ì`mdhm[aH$ à`moJ H$aHo$ {XIm`m& àË`oH$ à{V^mJr Zo H$åß`yQ>a 
à`moJ H$m àmË¶{jH$ AZw^d A{O©V {H$`m& g^r à{V^mJr Bg 
à{ejU go AË`{YH$ g§VwîQ> Wo& à{V^m{J`m| Ho$ àíZm| H$m ^r 
g§~§{YV A{YH$m[a`m| Ûmam g§VmofOZH$ CËVa {X`m J`m& g_mnZ 
g_mamoh _| {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc¶, amOJwê$ZJa,nwUo Ho$ H$a-H$_cm| go à{V^m{J`m| H$mo 
à_mU-nÌ àXmZ {H$E JE& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ 
(H¥${f àgma) Zo Bg à{ejU H$m`©H«$_ H$m g§MmcZ {H$`m Am¡a 
H$m`©H«$_ Ho$ A§V _| YÝ`dmX kmnZ àñVwV {H$`m&  
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Brainstorming	sessions	organized

Brainstorming 	 to 	 f inalize 	 technical 	

programme	 for	 Crop	 Production	 section	 of	

AINRPOG

Brainstorming	 meeting	 to	 finalize	 technical	

programme	of	AINRPOG	Crop	Production	section	

and	drip	 fertigation	experiments	was	held	on	22	

July,	2017	at	ICAR-DOGR,	Rajgurunagar,	Pune.	The	

meeting	was	 chaired	by	Dr.	K.E.	 Lawande,	Ex-VC,	

Dr.	 BSKKV,	 Dapoli	 and	 Ex-Director,	 ICAR-DOGR.	

Dr.	Subhash	Shinde,	Ex-Director	of	Research,	MPKV,	

Rahuri,	 Dr.	 T,	 Arumugam,	 PI,	 AINRPOG,	 TNAU,	

Coimbatore,	 	 Dr.	 A.	 S.	 Dhatt,	 PI,	 AINRPOG,	 PAU,	

Ludhiana,	 Dr.	 P.C.	 Tripathi,	 Head,	 PGR,	 IIHR,	

Bangalore,	 Dr.	 V.	 Sankar,	 Principal	 Scientist	 and	

Dr.	P.K.	Gupta,	Acting	Director,	NHRDF,	Nasik	had	

attended	 the	 meeting.	 Dr.	 Major	 Singh,	 Director,	

ICAR-DOGR,	 Rajgurunagar,	 Pune	 welcomed	 the	

experts	 and	 briefed	 about	 meeting.	 Dr	 K.	 E.	

Lawande	in	his	opening	remarks	addressed	critical	

issues	 of	 crop	 production.	 Dr.	 A.	 Thangasamy,	

Scientist,	ICAR-DOGR	presented	the	progress	made	

in	 crop	 production	 section.	 After	 detailed	

deliberations	and	discussion,	four	trials	had	been	

finalized	for	crop	production	section.	

{dMma ‘§WZ gÌm| H$m Am`moOZ 

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm Ho$ \$gc CËnmXZ AZw^mJ Ho$ {cE VH$ZrH$s 
H$m`©H«$_m| H$mo A§{V_ ê$n XoZo Ho$ {cE {dMma ‘§WZ gÌ 

ApIc ^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm H$o  
\$gc CËnmXZ AZŵ mJ VWm {S>́n Cda© rH$aU à`mJo m| H$o  VH$ZrH$s 
H$m`H© $« _ H$mo A{§ V_ ê$n XZo o H$o  {cE ̂ mH$¥ AZnw  - ß`mO Ed§ chgZw  
AZgw Y§ mZ {ZXeo mb¶, amOJêw $ZJa, nUw o _| {XZmH§ $ 22 Ocw mB,©  
2017 H$mo {dMma ‘W§ Z gÌ H$m Am`mOo Z {H$`m J`m& Bg ~R¡ >H$ H$s 
AÜ`jVm S>m.°  H$o .B.©  cdmS§ >o , ndy © H$w cn{V, S>m.°  ~rEgH$o H$o dr, Xmnmco r 
Ed§ ndy © {ZXeo H$, ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mb¶, amOJêw $ZJa, nUw o Zo H$s& S>m.°  gŵ mf {eX§ ,o  ndy © AZgw Y§ mZ 
{ZXeo H$, E_nrH$o dr, amhaþ r; S>m.°  Q>r. Aê$_Jw _, nrAmB,©  ApIc 
^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm, V{_c ZmS>w  
H$¥ {f {díd{dÚmc¶, H$m̀o å~Q>ya; S>m.°  E.Eg. YËV, nrAmB,©  ApIc 
^maVr` ß`mO Ed§ chgZw  ZQo >dH$©  AZgw Y§ mZ n[a`mOo Zm, nO§ m~ H$¥ {f 
{díd{dÚmc`, c{w Y`mZm; S>m.°  nr.gr. {ÌnmR>r, AÜ`j, nrOrAma, 
^mH$¥ AZnw -^maVr` ~mJdmZr AZgw Y§ mZ gñ§ WmZ, ~J§ cêw $; S>m.°  dr. 
eH§ $a, àYmZ dk¡ m{ZH$ Ed§ S>m.°  nr.H$o . Jáw m, H$m`H© $mar {ZXeo H$, 
EZEMAmaS>rE\$, Zm{gH$ ̂ r ~R¡ >H$ _| CnpñWV W&o  S>m.°  _Oo a qgh, 
{ZXeo H$, ^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, 
amOJêw $ZJa, nUw o Zo {defo km| H$m ñdmJV H$aVo hEþ  ~R¡ >H$ H$o  ~mao _| 
g{§ já OmZH$mar Xr& S>m.°  H$o .B.©  cdmS§ >o  Zo AnZr àma{§ ^H$ {Q>ßnUr _| 
\$gc CËnmXZ H$o  _hËdnUy © _Ôw m| na AnZr am` aIr& S>m.°  E. 
WJ§ mgm_r, dk¡ m{ZH$, ^mH$¥ AZnw  -ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc`, amOJêw $ZJa, nUw o Zo \$gc CËnmXZ AZŵ mJ _| hBþ © àJ{V 
H$mo àñVVw  {H$`m& ì`mnH$ {dMma-{d_e© Ed§ MMm© H$o  CnamÝV, \$gc 
CËnmXZ AZŵ mJ H$o  {cE Mma narjUm| H$mo A{§ V_ ê$n {X`m J`m&   
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^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ {df` na 
{dMma ‘§WZ gÌ 

^mH$¥ AZnw -ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, 
nUw o Ûmam B{§ S>`Z gmgo m`Q>r Am\° $ E{o c`åg, nUw ;o  amîQ>́r` ~mJdmZr 
AZgw Y§ mZ Ed§ {dH$mg à{Vð>mZ,$ ZB© {X„r; VWm H$¥ {f Ed§ àgñ§ H$¥ V 
ImÚ CËnmX {Z`mV©  {dH$mg àm{YH$aU,$ ZB© {X„r H$o  gmW gh`mJo  
H$aVo hEþ  ''^maV _| ß`mO d chgZw  H$o  {Z`mV©  _| MZw m{¡ V`m'§ ' {df` 
na {XZmH§ $ 16 {gVå~a, 2017 H$mo ̂ mH$¥ AZnw -ß`mO Ed§ chgZw  
AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o _| EH$ {Xdgr` {dMma 
‘W§ Z gÌ H$m Am`mOo Z {H$`m J`m& BgH$m à`mOo Z {d{^ÝZ 
{hVYmaH$m| H$o  ~rM ß`mO d chgZw  H$o  {Z`mV© mÝo _Iw  CËnmXZ, 
~mOma AZgw Y§ mZ, nH¡ $o qOJ, CËnmX H$mo AmJo ^Oo Zm VWm Zr{V 
{ZYma© U go OS‹w >o {d{^ÝZ _Ôw m| H$m g_mYmZ VcmeZm Wm&

S>m.°  E.H$o . qgh, Cn _hm{ZXeo H$ (~mJdmZr {dkmZ), ̂ mH$¥ AZnw , ZB© 
{X„r Bg ~R¡ >H$ _| _»w ` A{V{W W&o  S>m.°  H$o .B.©  cdmS§ >o , ndy © H$w cn{V, 
S>m.°  ~rEgH$o H$o dr, Xmnmco r Ed§ ndy © {ZXeo H$, ̂ mH$¥ AZnw  - ß`mO Ed§ 
chgZw  AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o Zo {d{eîQ> A{V{W 
H$o  ê$n _| H$m`H© $« _ H$s emô m ~T‹ >mB&©  S>m.°  gYw me§ ,w  S>rOrE_, H$¥ {f Ed§ 
àgñ§ H$¥ V ImÚ CËnmX {Z`mV©  {dH$mg àm{YH$aU, ZB© {X„r; S>m.°  
Ama.nr. Jáw m, ndy © {ZXeo H$, amîQ>́r` ~mJdmZr AZgw Y§ mZ Ed§ {dH$mg 
à{Vð>mZ, ZB© {X„r; lr {Xcrn Ia¡ ,o  AÜ`j, EnrE_gr, nUw ;o  S>m.°  
EZ.nr. qgh, {ZXeo H$, ^mH$¥ AZnw  -amîQ>́r` AO{¡ dH$ ñQ>́go  à~Y§  
gñ§ WmZ, ~mam_Vr {defo  A{V{W H$o  ê$n _| H$m`H© $« _ _| CnpñWV 
ah&o  BZH$o  Acmdm, S>m.°  H$o .dr. àgmX, {ZXeo H$, ^mH$¥ AZnw  - 
nîw n{dkmZ AZgw Y§ mZ {ZXeo mc`, nUw ;o  S>m.°  Eg.Ama. ^mS| >o , ndy © 
g§̀ Šw V {ZXeo H$, amîQ>́r` ~mJdmZr AZgw Y§ mZ Ed§ {dH$mg à{Vð>mZ, 
Zm{gH$; AZgw Y§ mZ H${_©̀ m,|  {H$gmZm,|  ì`mnm[a`m,|  {Z`mV© H$m;|  VWm 
H$¥ {f Ed§ àgñ§ H$¥ V ImÚ CËnmX {Z`mV©  {dH$mg àm{YH$aU, ^m^m 
na_mUw AZgw Y§ mZ H$o ÝÐ, amÁ` H$¥ {f {d^mJ Ed§ {dnUZ ~mSo >©  H$o  
nXm{YH$m[a`m| Zo Bg H$m`H© $« _ _| ̂ mJ cHo $a AnZo {dMma Ed§ AZŵ d 
ì`ŠV {H$E&

S>m.°  _Oo a qgh, {ZXeo H$, ̂ mH$¥ AZnw  - ß`mO Ed§ chgZw  AZgw Y§ mZ 
{ZXeo mc`, amOJêw $ZJa, nUw o Zo A{V{W JUm| H$m ñdmJV H$aVo hEþ  
gñ§ WmZ H$s CncpãY`m| H$o  ~mao _| VWm gmW hr {dMma ‘W§ Z gÌ H$m 
Am`mOo Z H$aZo H$s nð¥ >̂ {y _ H$o  ~mao _| g{§ já OmZH$mar Xr& S>m.°  
gYw me§ ,w  S>rOrE_, H$¥ {f Ed§ àgñ§ H$¥ V ImÚ CËnmX {Z`mV©  {dH$mg 
àm{YH$aU, ZB© {X„r Zo ß`mO d chgZw  H$o  {Z`mV©  hVo w ^anay  
g§̂ mdZmAm| H$mo Ü`mZ _| aIH$a 'ß`mO Ed§ chgZw  H$o  {Z`mV©  _| 
MZw m{¡ V`m'§  Og¡ o gmaJ{^V©  {df` na {dMma ‘W§ Z gÌ H$m Am`mOo Z 
H$aZo H$s nhc H$aZo H$o  {cE$ ^mH$¥ AZnw  - ß`mO Ed§ chgZw  
AZgw Y§ mZ {ZXeo mc`, amOJêw $ZJa, nUw o H$s gamhZm H$s& CÝhmZ| o 
~mJdmZr {Z`mV©  ~mñH$o Q> _| ß`mO H$mo em{_c H$aZo na ~c {X`m& lr 
{Xcrn Ia¡ , AÜ`j, EnrE_gr, nUw o Zo ß`mO d chgZw  H$o  _ëy `m| _| 
CVma-MT‹ >md H$s g_ñ`m H$o  g_mYmZ hVo w gMw mê$ {Z`mV©  Zr{V`m| Ed§ 

Brainstorming	 on	 Challenges	 in	 Export	 of	

Onion	and	Garlic	in	India

ICAR-Directorate	 of	 Onion	 nd	 Garlic	 Research	

(DOGR),	Rajgurunagar,	Pune	in	collaboration	with	

Indian	 Society	 of	 Alliums	 (ISE),	 Pune,	 National	

Horticultural	 Research	 and	 Development	

Foundation	(NHRDF),	New	Delhi	and	Agricultural	

and	Processed	Food	Products	Export	Development	

Authority	(APEDA),	New	Delhi	organized	a	one-day	

brainstorming	session	on	“Challenges	in	Export	of	

Onion	and	Garlic	in	India”	on	16	September,	2017	at	

ICAR-DOGR,	Rajgurunagar,	Pune	to	address	various	

issues	related	to	onion	and	garlic	export	oriented	

production,	 market	 research,	 packaging,	

forwarding	 and	 policy	 framing	 among	 different	

stakeholders.	

Dr.	 A.	 K.	 Singh,	 DDG,	 Horticultural	 Science,	 New	

Delhi	was	 the	Chief	Guest.	Dr.	K.	E.	Lawande,	Ex-

Vice	Chancellor,	Dr.	BSKKV,	Dapoli	&	Ex-Director,	

ICAR-DOGR,	Rajgurunagar,	Pune	was	the	Guest	of	

Honour.	Dr.	Sudhanshu,	DGM,	APEDA,	New	Delhi,	

Dr.	R.	P.	Gupta,	Ex-Director,	NHRDF,	Nashik,	Mr.	Dilip	

Khaire,	 Chairman,	 APMC,	 Pune,	 Dr.	 N.	 P.	 Singh,	

Director,	 ICAR-NIASM,	 Baramati	 were	 special	

invitees	 for	 the	 programme.	 Beside	 them,	 the	

dignitaries	 Dr.	 K.	 V.	 Prasad,	 Director,	 ICAR-DFR,	

Pune,	Dr.	 S.	R.	Bhonde,	Ex-Joint	Director,	NHRDF,	

Nashik,	 researchers,	 farmers,	 traders,	 exporter,	

authorities	 from	APEDA,	BARC,	 State	Agriculture	

Department	and	Marketing	Board	participated	in	

the	 programme	 and	 exchanged	 their	 views	 and	

experiences.	

Dr. 	 Major 	 S ingh , 	 Director, 	 ICAR-DOGR, 	

Rajgurunagar,	Pune	welcomed	the	dignitaries	and	

briefed	 about	 the	 ICAR-DOGR	 achievements	 and	

objectives	 behind	 organizing	 the	 brainstorming	

session.	Dr.	 Sudhanshu,	DGM,	APEDA,	New	Delhi	

appreciated	 ICAR-DOGR	 for	 taking	 initiatives	 to	

organize	the	brainstorming	on	challenges	in	export	

of	onion	and	garlic	keeping	in	view	the	enormous	

prosperity	 for	 export	 of	 onion	 and	 garlic.	 He	

emphasized	on	inclusion	of	onion	in	horticultural	

export	basket.	Mr.	Dilip	Khaire,	Chairman,	APMC,	

Pune	 focused	on	 firm	export	policies	and	proper	

maintenance	of	demand-supply	chain,	processing	
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_mJ§ -Amn{y V© lI§¥ cm H$o  g_{w MV aI-aImd, àgñ§ H$aU Ed§ B-©
{dnUZ na ~c {X`m& S>m.°  Ama.nr. Jáw m, ndy © {ZXeo H$, amîQ>́r` 
~mJdmZr AZgw Y§ mZ Ed§ {dH$mg à{Vð>mZ, Zm{gH$ Zo nmaån[aH$ ê$n 
go ImS‹ >r Xeo m| H$mo {H$E OmZo dmco {Z`mV©  H$mo ̀ ay m{o n`Z Xeo m| H$mo H$aZo 
H$m AZaw mYo  {H$`m& S>m.°  EZ.nr. qgh, {ZXeo H$, ̂ mH$¥ AZnw  - amîQ>́r` 
AO{¡ dH$ ñQ>́go  à~Y§  gñ§ WmZ, ~mam_Vr Zo ß`mO d chgZw  H$o  
CËnmXZ _| X~md à~Y§ Z H$s Oê$aV na ~c {X`m& S>m.°  H$o .B.©  cdmS§ >o  
Zo ß`mO d chgZw  H$o  CËnmXZ d {Z`mV©  _| AmZo dmcr g‘ñ¶mAm| H$m 
C„Io  {H$`m& CÝhmZ| o A{YH$ nX¡ mdma XZo o dmcr {H$ñ_m| H$m {dH$mg 
H$aZo na ~c {X`m& S>m.°  cdmS§ >o  Zo ì`mnma àUmcr, n[aeÕw  ~rO 
CËnmXZ, EH$sH$¥ V ZmerOrd à~Y§ Z àmÚ¡ m{o JH$s Ed§ ~mOma 
~{w ÕMmVẁ © _| gYw ma cmZo H$o  ~mao _| ~Vm`m& S>m.°  E.H$o . qgh, Cn 
_hm{ZXeo H$ (~mJdmZr {dkmZ), ^maVr` H$¥ {f AZgw Y§ mZ n[afX, 
ZB© {X„r Zo AnZr ñWmnZm H$o  g_` go hr Xeo  H$o  ß`mO CËnmXZ _| 
C„Io Zr` d{¥ Õ H$aZo _| _hËdnUy © ̀ mJo XmZ H$aZo H$o  {cE  ̂ mH$¥ AZnw  
- ß`mO Ed§ chgZw  AZgw Y§ mZ {ZXeo mc` H$s àeg§ m H$s& S>m.°  qgh Zo 
à{V^m{J`m| go AZaw mYo  {H$`m {H$ do ß`mO d chgZw  H$o  CËnmXZ Ed§ 
{Z`mV©  _| CÝZV VH$ZrH$m| H$m g_` go à`mJo  H$aZo H$o  {cE AmY{w ZH$ 
gMy Zm gmYZm| H$m Cn`mJo  H$a&|  CÝhmZ| o \$gc CËnmXZ H$o  àË`Ho $ 
MaU _| AZgw Y§ mZH${_©̀ m| H$mo em{_c H$aZo H$s Oê$aV ~VmB&©  

Bg H$m`H© $« _ _| {Z`mV© H$m,|  {H$gmZm,|  dk¡ m{ZH$m,|  {dnUZ EOpo Ýg`m| 
VWm {Z`mV©  go OS‹w >r EOpo Ýg`m| H$o  à{V{Z{Y`m| Zo g{H$« ` ê$n go ̂ mJ 
{c`m& à{V^m{J`m| Ûmam {H$E JE àñV{w VH$aU Ed§ nmañn[aH$ MMm© 
go `h ~mV C^aH$a gm_Zo AmB© {H$ {Q>H$mD$ {Z`mV©  JUw dËVm Ed§ 
g§̂ mdZm H$o  {cE ß`mO Ed§ chgZw  H$mo n`má©  _hËd {X`m OmZm 
Mm{hE& {H$gmZ g_hy  H$mo em{_c H$aH$o  {H$gmZ H$cñQ>a ~ZmZo _| 
H$¥ {f Ed§ àgñ§ H$¥ V ImÚ CËnmX {Z`mV©  {dH$mg àm{YH$aU, 
E_EgEE_~r, amîQ>́r` ~mJdmZr AZgw Y§ mZ Ed§ {dH$mg à{Vð>mZ, 
EnrE_gr VWm {Z`mV© H$m| H$mo EH$gmW AmJo AmZm Mm{hE& ̂ ÊS>maU 
ZHw $gmZ _| H$_r cmZo H$o  {cE _hmamîQ>́ gaH$ma go ^ÊS>maU j_Vm 
H$mo ~T‹ >mZo H$m AZaw mYo  {H$`m OmE& ~ho Va {Z`mV©  g§̂ mdZmAm| H$o  {cE 
~mOma ~{w ÕMmVẁ © hVo w H$¥ {f Ed§ àgñ§ H$¥ V ImÚ CËnmX {Z`mV©  
{dH$mg àm{YH$aU VWm AÝ` EOpo Ýg`m| H$o  gmW {_cH$a EH$ 
EOÝo gr ~ZmB© OmE& CËnmX H$s JUw dËVm H$mo ~Zm ò aIZo H$o  {cE 

and	e-marketing	to	solve	price	fluctuation	problem	

of	 onion	 and	 garlic.	 Dr.	 R.	 P.	 Gupta,	 Ex-Director,	

NHRDF,	Nashik	urged	on	change	from	exporting	in	

traditional	 gulf	 countries	 to	 the	 European	

countries.	 Dr.	 N.P.	 Singh,	 Director,	 ICAR-NIASM,	

Baramati	 emphasized	 the	 need	 of	 stress	

management	in	onion	and	garlic	production.	Dr.	K.	

E.	 Lawande	 mentioned	 difficulties	 in	 production	

and	 export	 of	 onion	 and	 garlic.	 He	 stressed	 on	

development	of	high	yielding	varieties.	He	 talked	

on	 improvement	 of	 trading	 system,	 pure	 seed	

production,	 IPM	 technology	 and	 market	

intelligence.	 Dr.	 A.	 K.	 Singh,	 DDG,	 Horticultural	

Science,	 New	 Delhi	 appreciated	 contribution	 of	

ICAR-DOGR	 in	 tremendous	 increase	 of	 country's	

onion	production	since	its	inception.	He	urged	the	

participants	 to	use	modern	 information	 tools	 for	

timely	 application	 of	 advance	 technologies	 in	

production	 and	 export	 of	 onion	 and	 garlic.	 He	

emphasized	on	involvement	of	researchers	in	every	

step	of	crop	production.	

Participants	from	various	field	including	exporters,	

farmers,	 scientists,	 marketing	 agencies,	 agencies	

related	 to	 exports	 took	 active	 part	 in	 the	

programme.	 It	 was	 felt	 from	 presentations	 and	

discussion	that	for	sustainable	export	quality	and	

traceability,	 onion	 and	 garlic	 to	 be	 given	

importance.	 	APEDA,	MSAMB,	NHRDF,	APMC	and	

exporters	 should	 join	 for	 formation	 of	 farmers'	

cluster	involving	farmers	group.	Maharashtra	Govt.	

to	be	requested	to	enhance	the	storage	capacity	to	

reduce	the	storage	loss.	A	agency	to	be	created	with	

the	 APEDA	 and	 other	 agencies	 for	 market	

intelligence	 for	 better	 export	 prospects.	 Experts	

should	join	the	research	organization	for	training	of	

farmers	 for	 good	 agricultural	 practices	 to	
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maintaining	the	quality	of	produce.	There	is	good	

scope	 for	 processed	 onion	 and	 garlic	 for	 export	

market	which	should	be	tapped.

Brainstorming	 on	 Thrips:	 Challenges	 and	

Management	Options

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research	

(DOGR),	Rajgurunagar,	Pune	organized	a	one-day	

brainstorming	session	on	“Thrips:	Challenges	and	

Management	Options”	 on	22	 September,	 2017	 at	

NASC,	New	Delhi,	to	address	various	issues	related	

to	thrips	management	in	a	holistic	manner	among	

all	possible	thrips	species	available	from	different	

crops.

Honourable	Secretary	DARE	and	Director	General	

ICAR,	Dr.	T.	Mohapatra	was	the	Chief	Guest.	Dr.	N.	K.	

Krishnakumar,	Regional	representative	(South	and	

Central	Asia)	Biodiversity	international,	New	Delhi,	

and	Dr.	 R.	 K.	 Jain,	 Joint	 Director	 (Edu)	 and	Dean	

ICAR-IARI,	 were	 the	 special	 invitees	 for	 the	

programme.	The	programme	was	presided	by	Dr.	A.	

K.	 Singh,	 DDG,	 Horticultural	 and	 Crop	 Sciences,	

New	 Delhi.	 Among	 the	 other	 dignitaries	 Dr.	W.S.	

Dhillon,	 ADG	 (HS-I),	 New	 Delhi,	 Dr.	 D.	 B.	 Ahuja,	

Director	 ICAR-	 NCIPM,	 New	 Delhi	 braced	 the	

occasion.	 Scientists	 from	various	 ICAR	 institutes,	

State	 University	 and	 DRDO	 had	 actively	

participated	 in	 the	 programme	 and	 shared	 their	

views	and	knowledge	in	various	aspects	relating	to	

thrips	management.	

Dr. 	 Major 	 S ingh , 	 Director, 	 ICAR-DOGR, 	

Rajgurunagar,	Pune	welcomed	the	dignitaries	and	

briefed	about	the	importance	of	this	pest	and	the	

objectives	behind	the	genesis	of	this	brainstorming	

sessions.	 Dr.	 N.	 K.	 Krishnakumar,	 Regional	

~ho Va H$¥ {f ar{V`m| hVo w {H$gmZm| H$mo à{ejU àXmZ H$aZo _| 
AZgw Y§ mZ gJ§ R>Z H$o  gmW  {defo km| H$mo OmS‹o >m OmZm Mm{hE& {Z`mV©  
~mOma H$o  {cE àgñ§ H$¥ V ß`mO d chgZw  H$o  {cE H$m\$s AÀN>r 
g§̂ mdZmE§ _mO¡ Xy  h¡ {OZH$m {H$ cm^ CR>m`m OmZm Mm{hE& 

{W«ßg  : MwZm¡{V`m§ Ed§ à~§YZ {dH$ën  na {dMma ‘§WZ gÌ 

{d{^ÝZ \$gcm| go CncãY g^r g§^m{dV {W«ßg àOm{V`m| Ho$ ~rM 
EH$ g_J« ar{V _| {W«ßg H$s amoH$Wm_ H$aZo go Ow‹S>o {d{^ÝZ _wÔm| H$m 
g_mYmZ VcmeZo Ho$ à`moOZ go ^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Ûmam ''{W«ßg : MwZm¡{V`m§ 
Ed§ à~§YZ {dH$ën'' {df` na {XZm§H$ 22 {gVå~a, 2017 H$mo 
EZEEggr, nygm, ZB© {X„r _| EH$ {Xdgr` {dMma ‘§WZ gÌ H$m 
Am`moOZ {H$`m J`m

_mZZr` g{Md, So>`a Ed§ _hm{ZXoeH$, ^maVr` H¥${f AZwg§YmZ 
n[afX, ZB© {X„r S>m°. {ÌcmoMZ _hmnmÌ Zo Bg ~¡R>H$ _| _w»` 
A{V{W Ho$ ê$n _| emo^m ~‹T>mB© & S>m°. EZ.Ho$. H¥$îUHw$_ma, joÌr` 
à{V{Z{Y (X{jU Ed§ _Ü` E{e`m), ~m`moS>m¶d{g©Q>r B§Q>aZoeZc, 
ZB© {X„r VWm S>m°. Ama.Ho$. O¡Z, g§`wŠV {ZXoeH$ ({ejm), 
^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, nygm, ZB© {X„r 
{d{eîQ> Am_§{ÌV Ho$ ê$n _| Bg H$m`©H«$_ _| CnpñWV aho& S>m°. 
E.Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr Ed§ \$gc {dkmZ), 
^mH¥$AZwn, ZB© {X„r Zo H$m`©H«$_ H$s AÜ`jVm H$s& AÝ` 
A{V{W`m| Ho$ ê$n _| S>m°. S>ãë`y.Eg. {‹T>„m|, ghm`H$ _hm{ZXoeH$ 
(~mJdmZr {dkmZ-1), ̂ mH¥$AZwn, ZB© {X„r; S>m°. S>r.~r. AmhþOm, 
{ZXoeH$, ^mH¥$AZwn - amîQ´>r` g_o{H$V ZmerOrd à~§Y Ho$ÝÐ, 
nygm, ZB© {X„r Zo H$m`©H«$_ H$s emo^m ~‹T>mB©& {d{^ÝZ ^mH¥$AZwn 
g§ñWmZm|, amÁ` {díd{dÚmc`m| VWm S>rAmaS>rAmo Ho$ d¡km{ZH$m| Zo 
Bg H$m`©H«$_ _| g{H«$` ê$n go AnZr ^mJrXmar XO© H$amVo hþE 
{W«ßg à~§YZ go Ow‹S>o {d{^ÝZ nhcwAm| na AnZo {dMma Ed§ 
OmZH$mar H$mo gmPm {H$`m&

S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Zo A{V{WJUm| H$m 
ñdmJV H$aVo hþE Bg ZmerOrd `Wm {W«ßg$Ho$ _hËd VWm Bg 
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representative	(South	and	Central	Asia)	Bioversity	

international,	 New	 Delhi,	 threw	 some	 light	 on	

possible	reduction	of	onion	production	to	be	likely	

experienced	 in	 coming	 years	 especially	 due	 to	

thrips	 infestation	 coupled	 with	 rainfall.	 Dr.	 R.	 K.	

Jain,	JD	(Edu)	and	Dean	ICAR-IARI,	emphasised	the	

importance	 of	 virus	 vector	 relationship	 in	 the	

present	context.	Dr.	A.	K.	Singh,	DDG,	Horticultural	

Science,	New	Delhi	urged	the	participants	to	look	

into	 the	 importance	 of	 pesticide	 residues	 in	 our	

export	 produce.	 He	 also	 emphasized	 on	 the	

importance	 of	 formulating	 viable	 management	

strategies	for	immediate	use	that	could	suffice	our	

farmers	demand.	 	Dr.	T.	Mohapatra	DG,	ICAR	in	his	

inaugural	 address	 highlighted	 the	 importance	 of	

thrips	 bio-ecology,	 parthenogenetic	 behaviour,	

pathogenicity	 and	 development	 of	 insecticidal	

resistance	 for	 devising	 feasible	 management	

strategies.	 He	 also	 emphasized	 upon	 some	 novel	

technique	like	RNAi,	and	techniques	for	long	term	

solution	such	as	use	of	lethal	mutants,	Sterile	insect	

technique	 (SIT)	 and	 Release	 of	 Insects	 carrying	

Dominant	Lethal	genes	(RIDL)	has	limited	scope	in	

thrips	due	to	parthenogenesis.	He	also	appreciated	

ICAR-DOGR	 for	 taking	 initiatives	 to	 organize	 the	

brainstorming	 on	 "Thrips:	 Challenges	 and	

management	 Options",	 which	 pave	 way	 for	 a	

common	 platform	 where	 all	 scientists	 working	

with	thrips	could	exchange	their	views	and	render	

their	 expertise	 to	 tackle	 this	 pest	 in	 an	 efficient	

manner.

Scientists	 working	 in	 the	 field	 of	 Agricultural	

Entomology,	 Plant	 Pathology	 and	 Bio-technology	

from	 various	 ICAR	 institutes	 participated	 and	

presented	available	management	options	for	thrips	

managements	in	various	crops.	The	group	actively	

deliberated	on	relevance	of	available	strategies	for	

thrips	 and	 tospovirus	 management.	 Participants	

actively	exchanged	their	views,	experience	to	tackle	

upcoming	challenges	for	thrips	management	as	a	

pest	 and	 vector.	 Further,	 it	 was	 unanimously	

decided	 to	 form	 dedicated	 group	 focusing	 on	

various	aspect	of	thrips	management.

Brainstorming	 on	 Challenges	 in	 Mecha-

nization	of	Onion	and	Garlic	

ICAR-Directorate	 of	 Onion	 and	 Garlic	 Research	

(DOGR),	Rajgurunagar,	Pune	in	collaboration	with	

{dMma ‘§WZ gÌ Ho$ CÔoí`m| Ho$ ~mao _| g§{já OmZH$mar Xr& S>m°. 
EZ.Ho$. H¥$îUHw$_ma, joÌr` à{V{Z{Y (X{jU Ed§ _Ü` E{e`m) 
~m`mod{g©Q>r B§Q>aZoeZc, ZB© {X„r Zo {deofH$a dfm© Ho$ gmW 
Ow‹S>H$a {W«ßg g§H«$_U Ho$ H$maU AmZo dmco dfm] _| ß`mO CËnmXZ 
_| hmoZo dmcr g§^m{dV H$_r na àH$me S>mcm& S>m°. Ama.Ho$. O¡Z, 
g§`wŠV {ZXoeH$ ({ejm) Ed§ S>rZ, ^mH¥$AZwn - ^maVr` H¥${f 
AZwg§YmZ g§ñWmZ , nygm, ZB© {X„r Zo dV©_mZ n[aÑí` _| dm`ag 
doŠQ>a JR>OmoS> Ho$ _hËd na ~c {X`m& S>m°. E.Ho$. qgh, Cn 
_hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {X„r Zo 
à{V^m{J`m| go h_mao {Z`m©V CËnmX _| ZmerOrd An{eîQ> Ho$ 
_hËd na Ü`mZ XoZo H$m AZwamoY {H$`m& gmW hr CÝhm|Zo CËnmX H$m 
Vwa§V Cn`moJ gw{ZpíMV H$aZo Ho$ {cE ì`mdhm[aH$ à~§YZ 
aUZr{V`m§ ~ZmZo Ho$ _hËd na ~c {X`m Vm{H$ h_mao {H$gmZm| H$s 
_m§J H$mo nyam {H$`m Om gHo$& S>m°. {ÌcmoMZ _hmnmÌ, g{Md, So>`a 
Ed§ _hm{ZXoeH$, ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Zo 
AnZo CX²KmQ>Z gå~moYZ _| ì`mdhm[aH$ à~§YZ aUZr{V`m§ ~ZmZo 
Ho$ {cE {W«ßg$O¡d-n[apñW{VH$s, ñdOmV ì`dhma, amoJOZVm 
VWm H$sQ>ZmeH$ à{Vamo{YVm Ho$ {dH$mg Ho$ _hËd na àH$me S>mcm& 
_mZZr` _hm{ZXoeH$ _hmoX` Zo Bg ~mV na ~c {X`m {H$ Hw$N> 
ZdrZ VH$ZrH$m| `Wm AmaEZE AmB©Am¡a XrKm©d{Y g_mYmZ Ho$ 
{cE KmVH$ CËn[adVu, {ZO_u.V H$sQ> VH$ZrH$  Ed§ H$sQ> co OmZo 
dmco à~c KmVH$ OrZ H$mo Omar H$aZ$ H$m Cn`moJ O¡gr VH$ZrH$m| 
_| nmW}ZmoOoZo{gg Ho$ H$maU {W«ßg _| gr{_V g§^mdZmE§ h¢& CÝhm|Zo 
''{W«ßg : MwZm¡{V`m§ Ed§ à~§YZ {dH$ën'' O¡go gmaJ{^©V {df` na 
{dMma ‘§WZ gÌ H$m Am`moOZ H$aZo Ho$ {cE ̂ mH¥$AZwn - ß`mO 
Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo H$s gamhZm 
H$s {Oggo {W«ßg na H$m`© H$aZo dmco g^r d¡km{ZH$m| H$mo EH$ 
gmPm _§M CncãY hmo gH$m Am¡a do EH$ à^mdr ar{V _| Bg 
_hËdnyU© ZmerOrd H$m _wH$m~cm H$aZo _| AnZo {dMmam| Am¡a 
AZw^dm| H$mo ~m§Q>Zo _| g\$c hm|Jo&

{d{^ÝZ ̂ mH¥$AZwn g§ñWmZm| go H¥${f H$sQ>{dkmZ, nmXn amoJ{dkmZ 
Ed§ O¡d àm¡Úmo{JH$s Ho$ joÌ _| H$m`©aV d¡km{ZH$m| Zo Bg ~¡R>H$ _| 
^mJ {c`m Am¡a {d{^ÝZ \$gcm| _| {W«ßg à~§YZ hoVw CncãY 
à~§YZ {dH$ënm| na àñVw{VH$aU {X`m& ~¡R>H$ _| g_yh Ûmam {W«ßg 
Ed§ Q>moñnmodm`ag à~§YZ hoVw CncãY aUZr{V`m| H$s àmg§{JH$Vm 
na JhZ {dMma {d_e© {H$`m J`m& EH$ ZmerOrd Ed§ dmhH$ Ho$ ê$n 
_| {W«ßg à~§YZ hoVw ^mdr MwZm¡{V`m| H$m _wH$m~cm H$aZo _| 
à{V^m{J`m| Zo AnZo {dMmam| d AZw^dm| H$mo gmPm {H$`m& nwZ: ̀ h 
gd©gå_{V go {ZU©` {H$`m J`m {H$ {W«ßg à~§YZ Ho$ {d{^ÝZ 
nhcwAm| na Ü`mZ Ho$pÝÐV H$aZo Ho$ {cE nyU©V`m g_{n©V g_yh 
~Zm`m OmE&  

ß`mO Ed§ chgwZ Ho$ ¶§ÌrH$aU _| MwZm¡{V`m§ {df` na {dMma 
‘§WZ gÌ 

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
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Indian	Society	of	Alliums	(ISA),	Pune	and	National	

Horticultural	Research	&	Development	Foundation	

(NHRDF) , 	 Nashik 	 organized 	 a 	 one-day 	

brainstorming	 session	 on	 “Challenges	 in	

Mechanization	of	Onion	and	Garlic	 in	 India”	on	2	

December,	 2017	 at	 ICAR-DOGR,	 Rajgurunagar,	

Pune	to	discuss	the	scope	and	challenges	in	onion	

and	garlic	cultivation	and	develop	strategy	and	plan	

for	better	mechanization.	Dr.	K.	E.	Lawande,	Ex-Vice	

Chancellor,	Dr.	BSKKV,	Dapoli	&	Ex-Director,	ICAR-

DOGR,	Rajgurunagar,	Pune	was	the	Chief	Guest	and	

Dr.	T.	Jankiram,	ADG,	Horticulture	Science	was	the	

Guest	of	Honour.	Dr.	Lakhan	Singh,	Director,	ATARI,	

Pune,	 Dr.	 S.	 L.	 Jadhav,	 Director,	 NHM	 and	

Agricultural	 Extension,	 Mr.	 D.	 M.	 Sable,	 Director,	

MSAMB,	 Mumbai	 were	 special	 invitees	 for	 the	

programme.	Beside	them,	 the	dignitaries	Dr.	P.	K.	

Gupta,	Director,	NHRDF,	Dr.	Senthil	Kumaran,	ICAR-

IIHR,	Bengaluru,	Dr.	P.	S.	Tiwari,	ICAR-CIAE,	Bhopal,	

Dr.	 M.	 N.	 Bhalekar,	 MPKV,	 Rahuri,	 Dr.	 Prashant	

Shete,	 KVK,	 Narayangaon,	 Dr.	 R.	 M.	 Patil,	 KVK,	

Nandurbar, 	 researchers , 	 manufacturers , 	

entrepreneurs	 and	 farmers	 were	 participated	 in	

the	 programme	 and	 exchanged	 their	 views	 and	

experiences.	Dr.	Major	Singh,	Director,	ICAR-DOGR,	

Rajgurunagar,	Pune	welcomed	the	dignitaries	and	

briefed	 about	 the	 ICAR-DOGR	 achievements	 and	

objectives	 behind	 organizing	 the	 brainstorming	

session.	 Dr.	 Lakhan	 Singh,Director,	 ATARI,	 Pune	

expressed	 that	 the	 need	 based	 mechanization	

would	help	the	farmers	to	double	their	income.	He	

further	 stated	 that	 the	 best	 skill	 oriented	 latest	

technology	should	be	provided	to	the	KVKs	for	its	

further	dissemination	to	 farmers.	Dr.	S.	L.	 Jadhav,	 	

Director, 	 NHM	 &	 Agricultural	 Extension	

emphasized	 on	 transfer	 of	 technology	 from	

progressive	 farmers	 to	 other	 farmers	 of	 their	

particular	villages.	He	urged	researchers	to	develop	

technologies	 basically	 to	 solve	 seed	 shortage	

problem	 in	 garlic.	 He	 asked	 farmers	 to	 establish	

Farmers'	 Producer	 Companies	 for	 quality	 seed	

production	 and	 sale.	Mr.	 D.	M.	 Sable	 stressed	 on	

mechanization	 to	minimize	 the	 cost	 incurred	 on	

labourers.	

Dr.	T.	Jankiram	appreciated	ICAR-DOGR	for	taking	

initiatives	 to	 organize	 the	 brainstorming	 on	

challenges	in	mechanization	of	onion	and	garlic.	He	

described	Maharashtra	as	a	horticultural	hub	and	

praised	ICAR-DOGR	for	its	notable	contribution	in	

amOJwê$ZJa, nwUo Ûmam B§{S>`Z gmogm`Q>r Am°\$ Eo{c`åg,  nwUo 
Ed§ amîQ´>r` ~mJdmZr AZwg§YmZ Ed§ {dH$mg à{Vð>mZ, Zm{gH$ Ho$ 
gmW gh`moJ H$aVo hþE ''^maV _| ß`mO d chgwZ Ho$ 
_¡Ho$ZmBOoeZ _| MwZm¡{V`m§'' {df` na {XZm§H$ 2 {Xgå~a, 2017 
H$mo ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| EH$ {Xdgr` {dMma ‘§WZ gÌ H$m Am`moOZ 
{H$`m J`m& BgH$m à`moOZ ß`mO d chgwZ H$s IoVr _| g§^mdZmE§ 
Am¡a MwZm¡{V`m| na MMm© H$aZm VWm ~ohVa _¡Ho$ZmBOoeZ Ho$ {cE 
aUZr{V Ed§ `moOZm {dH${gV H$aZm Wm& S>m°. Ho$.B©. cdm§So>, nyd© 
Hw$cn{V, S>m°. ~rEgHo$Ho$dr, Xmnmocr Ed§ nyd© {ZXoeH$, ^mH¥$AZwn 
- ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Bg 
g_mamoh Ho$ _w»` A{V{W Wo O~{H$ S>m°. Q>r. OmZH$sam_, ghm`H$ 
_hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {X„r {d{eîQ> 
A{V{W Wo& S>m°. cmIZ qgh, {ZXoeH$, AQ>mar, nwUo; S>m°. Eg.Ec. 
OmYd, {ZXoeH$, EZEME_ Ed§ H¥${f àgma; lr S>r.E_. gm~co, 
{ZXoeH$, E_EgEE_~r, _wå~B© {deof Am_§{ÌV Ho$ ê$n _| Bg 
H$m`©H«$_ _| CnpñWV aho& BZHo$ Acmdm, JU_mÝ` A{V{W Ho$ ê$n 
_| S>m°. nr.Ho$. Jwám, {ZXoeH$, amîQ´>r` ~mJdmZr AZwg§YmZ Ed§ 
{dH$mg \$mCÊSo>eZ, Zm{gH$; S>m°. gopÝWc Hw$_maZ, ̂ mH¥$AZwn - 
^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jcwê$; S>m°. nr.Eg. 
{Vdmar, ̂ mH¥$AZwn- Ho$ÝÐr` H¥${f A{^`m§{ÌH$s g§ñWmZ, ̂ monmc; 
S>m°. E_.EZ. ^mcoH$a, E_nrHo$dr, amhþar; S>m°. àem§V eoQ>o, H¥${f 
{dkmZ Ho$ÝÐ, Zmam`UJm§d; S>m°. Ama.E_. nmQ>rc, H¥${f {dkmZ 
Ho$ÝÐ, ZÝXþa~ma; AZwg§YmZH${_©`m|, CËnmXH$m|, CÚ{_`m| Ed§ 
{H$gmZm| Zo Bg H$m`©H«$_ _| ̂ mJ coH$a AnZo {dMma VWm AZw^dm| 
H$mo gmPm {H$`m& S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc` , amOJwê$ZJa, nwUo Zo A{V{WJUm| 
H$m ñdmJV H$aVo hþE g§ñWmZ H$s CncpãY`m| Am¡a {dMma ‘§WZ 
gÌ Ho$ Am`moOZ H$s n¥ð>^y{_ Ho$ ~mao _| g§{já OmZH$mar Xr& 
S>m°. cmIZ qgh, {ZXoeH$, AQ>mar, nwUo Zo Bg ~mV na ~c {X`m 
{H$ Oê$aV AmYm[aV ¶§ÌrH$aU go {H$gmZm| H$s Am` H$mo XmoJwZm 
H$aZo _| _XX {_coJr& CÝhm|Zo nwZ: H$hm {H$ {H$gmZm| VH$ nhþ§MmZo 
Ho$ {cE H¥${f {dkmZ Ho$ÝÐm| H$mo gd©loð> H$m¡ec CÝ_wI ZdrZV_ 
àm¡Úmo{JH$s gwc^ H$am`r OmZr Mm{hE& S>m°. Eg.Ec. OmYd, 
{ZXoeH$, EZEME_ Ed§ H¥${f àgma Zo àJ{Verc {H$gmZm| go AÝ` 
{H$gmZm| VH$ CZHo$ {d{eîQ> Jm§dm| _| àm¡Úmo{JH$s hñVm§VaU H$aZo 
na ~c {X`m& CÝhm|Zo AZwg§YmZH${_©`m| go chgwZ _| ~rO H$s H$_r 
H$s g_ñ`m H$m g_mYmZ H$aZo dmcr VH$ZrH|$ {dH${gV H$aZo H$m 
AZwamoY {H$`m& CÝhm|Zo {H$gmZm| go JwUdËVm`wŠV ~rO CËnmXZ 
H$aZo Am¡a CgH$s {~H«$s H$aZo Ho$ {cE {H$gmZ CËnmXH$ H$ån{Z`m§ 
~ZmZo H$m AZwamoY {H$`m& lr S>r.E_. gm~co Zo _OXÿar na hmoZo 
dmco IMm] _| H$_r cmZo Ho$ {cE ¶§ÌrH$aU AnZmZo na Omoa {X`m& 

S>m°. Q>r. OmZH$sam_, ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), 
^mH¥$AZwn, ZB© {X„r Zo ß`mO Ed§ chgwZ Ho$ ¶§ÌrH$aU _| 
MwZm¡{V`m§ {df` na Bg {dMma ‘§WZ gÌ H$m Am`moOZ H$aZo _| H$s 
JB© nhc Ho$ {cE ^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
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{ZXoemc`, amOJwê$ZJa, nwUo Ho$ à`mgm| H$s gamhZm H$s& 
S>m°. OmZH$sam_ Zo H$hm {H$ _hmamîQ´> EH$ ~mJdmZr h~ h¡& gmW hr 
CÝhm|Zo ̂ maV _| ß`mO d chgwZ Ho$ CËnmXZ _| A^yVnyd© d¥{Õ _| 
AnZm C„oIZr` `moJXmZ XoZo Ho$ {cE ^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc` H$s gamhZm H$s& gmW hr CÝhm|Zo 
_hmamîQ´> Ho$ ZÝXþa~ma {Oco Ho$ OZOmVr` {H$gmZm| Ho$ gm_m{OH$- 
Am{W©H$ ñVa _| gwYma cmZo H$s {Xem _| {ZXoemc` Ûmam {H$E JE 
à`mgm| H$s ̂ r àe§gm H$s& S>m°. OmZH$sam_ Zo \$gcmoËVa ZwH$gmZ 
_| H$_r cmZo hoVw ¶§ÌrH$aU VH$ZrH$m| H$mo ~‹T>mdm XoZo na Omoa {X`m& 
CÝhm|Zo AmJo H$hm {H$ {d{^ÝZ {Z_m©U H$ån{Z`m| Ûmam {dH${gV 
_erZarO _| H$_ aI-aImd H$aZo H$s Oê$aV hmoZr Mm{hE& 
S>m°. Ho$.B©. cdm§So> Zo  ß`mO d chgwZ _| Oê$ar _erZm| ̀ Wm Q´>¡ŠQ>a 
_mCpÝQ>S> Š`mar _oH$a, {S´>n coQ>ac ñà¡S>a, Amo{Z`Z grS>qcJ 
Q´>m§gßbmÝQ>a, Ý`y_¡{Q>H$ grS> {S´>c, _moQ>amBÁS> Amo{Z`Z J«oS>a, 
Jm{c©H$ ~«oH$a, Jm{c©H$ J«oS>a, Jm{c©H$ Šbmod àogrOZ ßbm§Q>a, 
Amo{Z`Z ßbm§Q>a, Q´>¡ŠQ>a _mCpÝQ>S> ñào`a/S>ñQ>a, H$å~mBZ 
hmd}ñQ>a, Amo{Z`Z grS> hmd}ñQ>a Ed§ W«oga H$m C„oI {H$`m& 
S>m°. cdm§So> Zo grYr ~rOmB© VH$ZrH$ H$mo AnZmZo hoVw {H$gmZ g_yh 
~ZmZo H$s Amdí`H$Vm ~VmB©& Bg Adga na ''ß`mO Ed§ chgwZ 
IoVr H$m ¶§ÌrH$aU-^mdr {Xem(A§J«oOr)'' nwñVH$ H$mo ^r Omar 
{H$`m J`m& ̂ mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, 
amOJwê$ZJa, nwUo _| à{V^m{J`m| H$mo {d{^ÝZ {Z_m©UH$Vm© 
EOopÝg`m| Ûmam gOrd àXe©Z ^r {XIm`m J`m& S>m°. gopÝWc 
Hw$_maZ, ^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, 
~§Jcwê$; S>m°. nr.Eg. {Vdmar, ^mH¥$AZwn - Ho$ÝÐr` H¥${f 
A{^`m§{ÌH$s g§ñWmZ, ̂ monmc; S>m°. E_.EZ. ̂ mcoH$a, E_nrHo$dr, 
amhþar Ûmam VH$ZrH$s gÌ _| àñVw{VH$aU {X`m J`m& Bg H$m`©H«$_ 
_| AZoH$ CÚmoJm| `Wm amo{hV B§Or{Z`[a¨J d³g©, nwUo; BÝ\$moQ>oH$ 
àm. {c., nwUo; Om°Z S>rao B§{S>`m àm. {c.; ZoeZc EJ«mo B§S>ñQ´>rO, 
n§Om~ Am¡a AmB{S>`m \$moO© Q>¡ŠZmocm°Or àm. {c., _wå~B© Ûmam ^r 
àñVw{VH$aU {X`m J`m&

Bg {dMma ‘§WZ gÌ Ho$ Am`moOZ go ß`mO Ed§ chgwZ \$gcm| _| 
¶§ÌrH$aU go g§~§{YV {d{^ÝZ nhcwAm| na OmJê$H$Vm H$m g¥OZ 
hþAm& S>m°. Ho$.B©. cdm§So> Ed§ S>m°. _oOa qgh Ûmam nyU© {Q>ßnUr H$s JBª& 
S>m°. {dO` _hmOZ, àYmZ d¡km{ZH$, ^mH¥$AZwn - ß`mO Ed§ 
chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Ûmam àñVwV 
YÝ`dmX kmnZ Ho$ gmW hr H$m`©H«$_ gånÝZ hþAm&  

tremendous	enhancement	of	production	of	onion	

and	 garlic	 in	 India.	 He	 also	 appreciated	 the	

Directorate	 for	 taking	 enormous	 efforts	 in	

improving	socio-economic	status	of	tribal	farmers	

of	 Nandurbar	 district	 of	 Maharashtra.	 He	

emphasized	 on	 promotion	 of	 mechanization	

technologies	 to	 decrease	 post-harvest	 losses.	 He	

further	stated	that	the	machineries	developed	by	

different	 manufacturers	 should	 have	 low	

maintenance.	 Dr.	 K.	 E.	 Lawande	 mentioned	 the	

machineries	required	 in	onion	and	garlic	such	as	

tractor	mounted	bed	maker,	drip	lateral	spreader,	

onion	seedling	transplanter,	pneumatic	seed	drill,	

motorized	 onion	 grader,	 garlic	 breaker,	 garlic	

grader,	garlic	clove	precision	planter,	onion	planter,	

tractor	 mounted	 sprayer/duster,	 combine	

harvester,	 onion	 seed	 harvester	 and	 thresher.	

Dr.	Lawande	stated	the	need	of	formation	of	group	

of	farmers	to	adopt	direct	seeding	technology.	The	

booklet	 on	 “Mechanization	 of	 Onion	 and	 Garlic	

Cultivation-Way	 Forward”	 was	 released	 on	 this	

occasion.	 The	 live	 demonstrations	 carried	 out	 at	

ICAR-DOGR	 farm	 by	 the	 different	manufacturing	

agencies	were	shown	to	the	participants.	Dr.	Senthil	

Kumaran,	 ICAR-IIHR,	 Bengaluru,	 Dr.	 P.	 S.	 Tiwari,	

ICAR-CIAE,	 Bhopal,	 Dr.	 M.	 N.	 Bhalekar,	 MPKV,	

Rahuri	 made	 their	 presentations	 in	 technical	

session.	 There	 were	 presentations	 from	 several	

industries	such	as	Rohit	Engineering	Works,	Pune,	

Infotech	Pvt.	Ltd.,	Pune,	John	Deere	India	Pvt.	Ltd.,	

National	 Agro	 Industries,	 Punjab	 and	 Idea	 Forge	

Technology	Pvt.	Ltd.,	Mumbai.	

The	brainstorming	session	created	awareness	on	

various	 issues	 related	 to	mechanization	 in	 onion	

and	 garlic	 crops.	 Plenary	 remarks	were	made	by	

Dr.	 K.	 E.	 Lawande	 and	 Dr.	 Major	 Singh.	 The	

programme	ended	with	vote	of	thanks	expressed	by	

Dr.	Vijay	Mahajan,	Principal	Scientist,	ICAR-DOGR.
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_mZd g§gmYZ {dH$mg 
Human Resource Development

H$. à{ejU /A.	Trainings

 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

S>m°. Eg.Eg. JmS>Jo/Dr.	S.	S.	Gadge

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU 
Protection	of	Plant	Varieties	and	Farmers'	Rights

6 {Xgå~a, 2017/6	December,	2017

H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr, _hmamîQ´> 
KVK,	Baramati,	Maharashtra.

S>m°. àm§Ocr EM. KmoS>Ho$/Dr.	Pranjali	H.	Ghodke

Ocdm`w ñ_mQ>© H¥${f Ho$ {cE AO¡{dH$ X~md à~§YZ _| hm{c`m àJ{V 
Recent	Advance	in	Abiotic	Stress	Management	for	Climate	Smart	
Agriculture	

8-28 {gVå~a, 2017/8-28		September,	

2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati,	Maharashtra.

S>m°. gm¡å`m nr.Eg./Dr.	Soumia	P.S.

H$sQ> O¡d {d{dYVm g§ajU na ZdmoÝ_ofr `wpŠV`m§ Ed§ {d{Y`m§ 
Innovative	 approaches	 and	 methods	 on	 Insect	 Biodiversity	
conservation

30 Zdå~a - 20 {Xgå~a, 2017 
30		November	–	20		December,	2017
nmXn g§ajU AÜ``Z Ho$ÝÐ, V{_c ZmSw> H¥${f 
{díd{dÚmc`, H$mo`å~Qy>a 
Centre	for	Plant	Protection	Studies,	Tamil	
Nadu	Agricultural	University,	
Coimbatore.

gå_ocZ/g§Jmoð>r/go{_Zma/H$m`©emcm/g_yh ~¡R>H|$ 
Conferences/Symposiums/Seminars/Workshops/Group	Meetings

S>m°. _oOa qgh/Dr.	Major	Singh

ñdmñÏ`, àJ{V Ed§ Iwehmcr Ho$ {cE AZma na Xÿgam amîQ´>r` go{_Zma Ed§ 
{H$gmZ _ocm 

nd2 	National	Seminar	-	cum-	farmers	fair	on	pomegranate	for	Health,	
Growth	and	Prosperity

	28 - 30 Aà¡c, 2017/28-30April,	2017
^mH¥$AZwn - amîQ´>r` AZma AZwg§YmZ Ho$ÝÐ, 
gmocmnwa 
ICAR-	NRCP,	Solapur

_hm{ZXoeH$, ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r H$s AÜ`jVm _| ~mJdmZr 
{dkmZ Ho$ gmW B©E\$gr H$mo A§{V_ ê$n XoZo Ho$ {cE ~¡R>H$ 
EFC	finalization	meeting	with	Horticulture	Science	(SMD)	under	the	
chairmanship	of	Director	General,	ICAR,	New	Delhi

	12 _B©, 2017/12May,	2017

^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, 
nygm, ZB© {X„r 
ICAR-IARI,	New	Delhi
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

{ZH«$m H$s B©E\$gr ~¡R>H$ 
EFC	meeting	of	NICRA

	16-21 OyZ, 2017/16-21	June,	2017
^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ g§ñWmZ, 
dmamUgr 
ICAR-	IIVR,	Varnasi

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s dm{f©H$ g_yh 
~¡R>H$ 
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ go 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

^maVr` H¥${f AZwg§YmZ n[afX H$m 89dm§ ñWmnZm {Xdg g_mamoh, nwañH$ma 
{dVaU g_mamoh 2017 Ed§ {ZXoeH$ gå_ocZ 

th89 	Foundation	Day	of	ICAR,	Award	Ceremony-2017	and	Directors	
Conference

16 OwcmB©, 2017/16	July,	2017
E nr {eÝXo g^mJma, EZEEggr n[aga, nygm, 
ZB© {X„r 
AP	Shinde	Auditorium,	NASC	Complex,	
New	Delhi

ß`mO nm¡Y amonU H$m Xm¡am {H$`m Am¡a Mmcy gh`moJmË_H$ n[a`moOZm na MMm© H$s 
Visited	transplanting	of	onion	and	discuss	ongoing	collaborative	
project

19-20 OwcmB©, 2017/19-20	July,	2017
~rOmo erVc [agM© àm. {c., OmcZm 
Beej	Sheetal	Research	Pvt.	Ltd.,	Jalna.

VH$ZrH$s H$m{_©H$m| Ho$ {cE _yë`m§H$Z g{_{V Ho$ AÜ`j Ho$ ê$n _| ^mJ {c`m
Attended	and	act	as	Chairman,	Assessment	Committee	for	Technical	
Personnel

23-27 OwcmB©, 2017/23-27	July,	2017
^mH¥$AZwn - {ddoH$mZÝX nd©Vr` H¥${f AZwg§YmZ 
g§ñWmZ, Aë_mo‹S>m 
ICAR-Vivekanand	Parvatiya	Krishi	
Anusandhan	Sansthan,	Almora

'ZoV¥Ëd {dH$mg' na H$m`©H$mar {dH$mg H$m`©H«$_ 
Executive	Development	Programme	on	'Leadership	Development'

28 OwcmB© go 1 AJñV Ed§ 12 Zdå~a, 2017 
28	July-1August,	2017
^mH¥$AZwn - amîQ´>r` H¥${f AZwg§YmZ à~§Y 
AH$mX_r, h¡Xam~mX
ICAR-NAARM,	Hyderabad

H¥${f àXe©Zr Ed§ {H$gmZ _ocm H$m CX²KmQ>Z H$m`©H«$_ 
Inaugural	Function	on	Agricultural		Exhibition	and	Farmer	Fair

20 AJñV, 2017/20	August,	2017
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
Krishi	Vigyan	Kendra,	Narayangaon

~rOmo erVc Ho$ gmW gh`moJmË_H$ n[a`moOZm Ho$ à`moJmË_H$ IoVm| H$m Xm¡am  
Visit	to	experimental	fields	in	collaborative	project	with	Bejo	Sheetal	

28-29 AJñV Ed§ 12 Zdå~a, 2017 
	28-29August,	2017	&	12	November	

~rOmo erVc [agM© àm. {c., OmcZm 
Beej	Sheetal	Research	Pvt.	Ltd.,	Jalna

{dkmZ g§K Ho$ CX²KmQ>Z g_mamoh _| _w»` A{V{W Ho$ ê$n _| ^mJ  
Attended	as	Chief	Guest	for	Inauguration	Function	of	Science	
Association	

	8 {gVå~a, 2017/8	September,	2017	

hþVmË_m amOJwê$ ‘hm{dÚmb¶, amOJwê$ZJa 
Hutatma	Rajguru	College,	Rajgurunagar

~mJdmZr à^mJ Ho$ gmW B©E\$gr ~¡R>H$ 
EFC	meeting	with	SMD	(Horticulture)

13 - 14 {gVå~a, 2017 
	13-14September,	2017

~mJdmZr à^mJ, ^maVr` H¥${f AZwg§YmZ 
n[afX, H¡$~ 2, nygm, ZB© {X„r 
Horticulture	Division,	ICAR,	KAB-II,	
Pusa,	New	Delhi
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^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§' na {dMma ‘§WZ  gÌ 
Brainstorming	'Challenges	in	Export	of	Onion	and	Garlic	in	India'

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

Ocdm`w ñ_mQ>© H¥${f Ho$ {cE AO¡{dH$ X~md à~§YZ _| hm{c`m àJ{V' {df` na 
Am`mo{OV ' J«rî_H$mcrZ à{ejU _| 'gãOr \$gcm| _| AO¡{dH$ X~md à~§YZ' na 
ì`m»`mZ àñVwV
Delivered	lecture	on	'Abiotic	Stress	Management	in	Vegetable	Crops'	
in	the	Summer	school	on	'Recent	Advances	in	Abiotic	Stress	
Management	for	Climate	Smart	Agriculture'	

	18 {gVå~a, 2017/18September,	2017

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati

'{W«ßg : MwZm¡{V`m§ Ed§ BgHo$ à~§YZ {dH$ën' {df` na {dMma ‘§WZ gÌ 
Brainstorming	session	on	"Thrips:	Challenges	and	its	management	
options

	22 {gVå~a, 2017/22September,	2017

EZEEggr n[aga, nygm, ZB© {X„r 
NASC,	New	Delhi.

~mJdmZr à^mJ Am¡a n§Mdfu` g_rjm Xc Ho$ gmW ^mH¥$AZwn - ß`mO Ed§ 
chgwZ na AZwg§YmZ {ZXoemc` H$s Š`yAmaQ>r 
QRT	of	ICAR-DOGR	meeting	with	SMD	(Horticulture)	and	QRT	Team	
members

6 AŠVy~a, 2017/6	October,	2017
~mJdmZr à^mJ, ^maVr` H¥${f AZwg§YmZ 
n[afX, H¡$~ 2, nygm, ZB© {X„r 
Horticulture	Division,	ICAR,	KAB-II,	Pusa,	
New	Delhi

CËVa àXoe H¥${f AZwg§YmZ n[afX Ho$ VhV AZwg§YmZ n[a`moOZmAm| H$s g_rjm Ho$ 
{cE ~¡R>H$ 
Review	meeting	of	research	projects	under	UPCAR	

11-12 AŠVy~a, 2017
	11-12October,	2017

CËVa àXoe H¥${f AZwg§YmZ n[afX, cIZD$ 
U.P.	Council	of	Agricultural	Research,	
Lucknow

coh _| S>rAmaS>rAmo/S>rAmB©EMEAma Ho$ gh`moJ go ß`mO Ed§ chgwZ narjUm| Am¡a 
ß`mO d chgwZ ~rO CËnmXZ H$s g§^mdZm H$m nVm cJmZo {cE Xm¡am 
Visit	to	explore	the	possibility	of	onion	and	garlic	trials	in	
collaboration	with	DRDO/DIHAR	and	onion	and	garlic	seed	
production	at	Leh

23-26 AŠVy~a, 2017
	23-26October,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

EZEMAmaS>rE\$, ZB© {X„r Ûmam ''{H$gmZm| H$s Am` H$mo XmoJwZm H$aZo hoVw ß`mO Ed§ 
chgwZ VWm Amcy H$s ZdmoÝ_ofr àm¡Úmo{J{H$`m§ Ed§ _yë` l¥§Icm à~§YZ na Am`mo{OV 
amîQ´>r` go{_Zma _| VH$ZrH$s gÌ - 1 (ß`mO Ed§ chgwZ H$s CËnmXZ àm¡Úmo{J{H$`m| 
na Z`m à{V_mZ) _| n¡Z{cñQ> Ho$ ê$n _| ̂ mJ 
Participation	as	Penalist	in	Technical	Session-I	(New	Paradigm	of	
Production	Technologies	of	Onion	and	Garlic)	on	National	Seminar	
on	'Innovative	Technologies	and	Value	Chain	Management	of	Onion	
and	Garlic	and	Potato	for	enhancing	Farmers'	Income'	organized	by	
NHRDF,	New	Delhi

	2-3 Zdå~a, 2017/2-3November,	2017

S>m°. ~rnr nm°c g^mJma, ^mH¥$AZwn - ^maVr` 
H¥${f AZwg§YmZ g§ñWmZ, nygm, ZB© {X„r 
Dr.	BP	Auditorium,	ICAR-IARI,	New	Delhi

^mH¥$AZwn - EZ~rEgEg E§S> Ec`ynr, ZmJnwa Ûmam Am`mo{OV ^mH¥$AZwn-joÌr` 
g{_{V H$s 7dt _Ü`md{Y g_rjm ~¡R>H$ 
Mid-Term	Review	Meeting	of	ICAR	Regional	Committee	No.VII	
organized	by	ICAR-NBSS&LUP,	Nagpur

10 Zdå~a, 2017/10	November,	2017

^mH¥$AZwn - Ho$ÝÐr` H¥${f A{^`m§{ÌH$s 
g§ñWmZ, ^monmc 
ICAR-CIAE,	Bhopal
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H¥${f ^dZ, ZB© {X„r _| g§`wŠV g{Md (E_AmB©S>rEM), ^maV gaH$ma, H¥${f Ed§ 
{H$gmZ H$ë`mU _§Ìmc` (~mJdmZr à^mJ) Ûmam Am`mo{OV ß`mO ̂ ÊS>maU go g§~§{YV 
_wX²Xm| na MMm© H$aZo Ho$ {cE ~¡R>H$ 
Meeting	to	discuss	issues	related	to	onion	storage	in	the	Country,	
organized	by	Joint	Secretary	(MIDH),	Govt.	of	India,	Ministry	of	
Agriculture	&	Farmers	Welfare	(Horticulture	Division),	Krishi	
Bhawan,	New	Delhi

	15 Zdå~a, 2017/15November,	2017

H¥${f ^dZ, ZB© {X„r 
Krishi	Bhawan,	New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Ho$ 
n§Mdfu¶ g‘rjm Xb H$s ~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22-23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	'Challenges	in	Mechanization	of	Onion	and	Garlic	
Production	in	India’

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

Ocdm`w n[adV©Z n[aX¥í` Ho$ VhV nmof{UH$ gwajm H$s {Xem _| gãOr AZwg§YmZ _| ZE 
{dMma na amîQ´>r` gå_ocZ         
National	Conference	on	'New	Vistas	in	Vegetable	Research	towards	
Nutritional	Security	under	Changing	Climate	Scenario			

	6-9 {Xgå~a, 2017/6-9December,	2017

V{_c ZmSw> H¥${f {díd{dÚmc`, H$mo`å~Qy>a 
SIHA,	TNAU,	Coimbatore

Ocdm`w n[adV©Z Ho$ g§~§Y _| gãOr \$gcm| Ho$ _mÜ`_ go ImÚ Ed§ nmof{UH$ gwajm na 
Am`mo{OV amîQ´>r` gå_ocZ _| 'EH$sH¥$V \$gc à~§YZ Ed§ ¶§ÌrH$aU’ na gÌ IV _| 
gh-AÜ`j Ho$ ê$n _| gh^mJ
Participation	in	National	Conference	on	'Food	and	Nutritional	
Security	through	vegetable	crops	in	relation	to	climate	change	
(NCVEG-17)	and	acted	as	Co-Chairman	in	the	session	IV	of	
'Integrated	crop	management	and	mechanization’		

9-11 {Xgå~a, 2017
	9-11December,	2017

^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ g§ñWmZ, 
dmamUgr 
ICAR-IIVR,	Varanasi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

	18 {Xgå~a, 2017/18December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

ZB© {X„r _| EZEMAmaS>rE\$ ñWmnZm H$s 75dt d¡km{ZH$ gcmhH$ma g{_{V H$s ~¡R>H$ 
th75 	Scientific	Advisory	Committee	meeting	of	Foundation	of	NHRDF	

at	New	Delhi

	22 {Xgå~a, 2017/22December,	2017

EZEMAmaS>rE\$, ZB© {X„r 
NHRDF,	New	Delhi

Aë_mo‹S>m _| VH$ZrH$s H$m{_©H$m| Ho$ {cE _yë`m§H$Z g{_{V _| AÜ`j Ho$ ê$n _| ̂ mJ 
Acted	as	Chairman,	Assessment	Committee	for	Technical	Personnel	
at	Almora

1 OZdar, 2018/1	January,	2018
^mH¥$AZwn - {ddoH$mZÝX nd©Vr` H¥${f AZwg§YmZ 
g§ñWmZ, Aë_mo‹S>m 
ICAR-Vivekanand	Parvatiya	Krishi	
Anusandhan	Sansthan,	Almora

^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo Ho$ 22d| ñWmnZm {Xdg g_mamoh _| 
{d{eîQ> A{V{W Ho$ ê$n _| ̂ mJ  

ndActed	as	Guest	of	Honour	for	Celebration	of	22 	Foundation	Day	of	
ICAR-NRC	Grapes,	Pune	

18 OZdar, 2018/18	January,	2018	
^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
ICAR-NRCG,	Pune
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H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr Ho$ aOV O`§V g_mamoh Am¡a gOrd àXe©Z Ed§ H¥${f 
àXe©Zr 2018 H$s H¥$fH$ àXe©Zr 
Silver	Jubilee	Celebration	of	KVK	Baramati	and	KRUSHIK	exhibition	
of	Live	Demo	&	Agri	Expo	2018	

19 OZdar, 2018/19	January,	2018	
H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr 
KVK,	Baramati

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

21-25 OZdar, 2018 
	21-25January,	2018

V{_c ZmSw> H¥${f {díd{dÚmc`, H$mo`å~Qy>a Am¡a 
OyZmJ‹T> H¥${f {díd{dÚmc`, OyZmJ‹T>
TNAU,	Coimbatore	and	JAU,	Junagadh 

ZB© {X„r _| ImÚ gwajm Ed§ àm`mo{JH$ nmofU na d¡km{ZH$ gh`moJ na Am`mo{OV 
amîQ´>r` H$ZŠbod
National	Conclave	on	Scientific	Cooperation	on	Food	Safety	and	
Applied	Nutrition	at	New	Delhi

5 \$adar, 2018/5	February,	2018
E’$EgEgAmB© ^maV gaH$ma, ZB© {X„r 
FSSAI,	Govt.	of	India,	New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

8-15 \$adar, 2018 
	08-15February,	2018

BpÝXam Jm§Yr H¥${f {díd{dÚmc`, am`nwa, n§Om~ 
H¥${f {díd{dÚmc`, cw{Y`mZm, MÝÐ eoIa 
AmOmX H¥${f Ed§ àm¡Úmo{JH$s {díd{dÚmc`, 
H$mZnwa VWm EAmaEg, XþJm©nwam, O`nwa 
IGKVV,	 Raipur,	 PAU,	 Ludhiana,	 CSAUAT,	

Kanpur	and	ARS,	Durgapura,	Jaipur

gmjmËH$ma g{_{V _| {deofk Ho$ ê$n _| ̂ mJ 
Expert	of	interview	committee	

16-19 \$adar, 2018
	16-19February,	2018

EgH$oEZE¶y , Omo~Zoa (amOñWmZ) 
SKNAU,	Jobner	(Rajasthan)

~mam_Vr, _hmamîQ´> Ho$ ñWmnZm {Xdg g_mamoh Am¡a H¥${f Ed§ {H$gmZ H$ë`mU amÁ` 
_§Ìr Ho$ gmW ~¡R>H$ 
Foundation	Day	of	ICAR-NIASM	and	meeting	with	Union	Minister	of	
State	for	Agriculture	and	Farmers	Welfare	

	21 \$adar, 2018/21February,	2018	
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati

^maVr` H¥${f AZwg§YmZ n[afX g§ñWmZm| Ho$ {ZXoeH$ gå_ocZ
Directors'	Conference	of	ICAR	Institutes		

8-9 _mM©, 2018/8-9	March,	2018	

ghm`H$ _hm{ZXoeH$ (VH$ZrH$s g_Ýd`), 
^maVr` H¥${f AZwg§YmZ n[afX _w»`mc`, ZB© 
{X„r 
ADG	(TC),	ICAR	Hqrs.,	New	Delhi

EZEMAmaS>rE\$ H$s 158dt à~§Y g{_{V ~¡R>H$  
th158 	Managing	Committee	meeting	of	NHRDF	

20 _mM©, 2018/20	March,	2018

EZEMAmaS>rE\$, ZB© {X„r 
NHRDF,	New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo H$s AZwg§YmZ 
gcmhH$ma g{_{V - n§Mdfu` g_rjm Xc B§Q>a\o$g ~¡R>H$
RAC-QRT	Interface	meeting	of	ICAR-DOGR	at	YASHADA,	Pune

22-24 _mM©, 2018
	22-24March,		2018

`eXm, nwUo 
YASHADA,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo Ho$ n§Mdfu` 
g_rjm Xc Ho$ gmW ApIc ^maVr`  ß`mO Ed§ 
chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ VhV 
AZwg§YmZ narjU H$s {ZJamZr  
Along	with	the	QRT	team	of	ICAR-DOGR	
visited	Hubli	and	ICAR-IIHR,	Bengaluru	
to	monitor	AINRPOG	research	trial.	

 26 - 27 _mM©, 2018
	26-27March,	2018

 ^mH¥$AZwn - ^maVr` ~mJdmZr 
AZwg§YmZ g§ñWmZ, ~|Jcwê$ 
ICAR-DOGR,	Pune.

S>m°. {dO` 
_hmOZ 
Dr.	Vijay	
Mahajan

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` 
ñVar` g_Ýd` g{_{V H$s nhcr ~¡R>H$ 

st1 	Meeting	of	State	level	Coordination	
committee	for	Doubling	Framers'	Income	

3 Aà¡c, 2017 
3	April,	2017

H¥${f H$m°coO, nwUo 
College	of	Agriculture,	Pune

gpãO`m| {deofH$a ß`mO _| ½cQ> à~§YZ VWm 
_yë`m| _| CVma-M‹T>md na amÁ` ñVar` go{_Zma 
State	level	Seminar	on	Glut	management	
and	price	volatility	of	vegetables	
especially	in	onion

12 Aà¡c, 2017 
12	April,	2017

EZEMAmaS>rE\$, Zm{gH$ 
NHRDF,	Nashik

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> H$m ñWmnZm {Xdg 
g_mamoh 
Foundation	Day	programme	of	ICAR-
NIASM,	Baramati.

13 Aà¡c, 2017 
13	April,	2017

^mH¥$AZwn - amîQ´>r` AO¡{dH$ 
ñQ´>og à~§Y g§ñWmZ, ~mam_Vr
ICAR-NIASM,	Baramati.

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ 
AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ g_yh 
~¡R>H$ _| ZmoS>c A{YH$mar Ho$ ê$n _| ^mJ
Attended	VIII	Annual	Group	Meeting	of	
All	India	Network	Research	Project	on	
Onion	and	Garlic	at	Regional	Agricultural	
Research	Institute,	Durgapura,	Jaipur	as	
Nodal	Officer

29 OyZ go 3 OwcmB©, 
2017 

	29June-3	July,	2017

joÌr` H¥${f AZwg§YmZ g§ñWmZ, 
XþJm©nwam, O`nwa 
Regional	Agricultural	
Research	Institute,	
Durgapura,	Jaipur

gVH©$Vm A{YH$ma`m| H$s g_rjm ~¡R>H$ 
Review	meeting	of	Vigilance	officers	at	
CIFE,	Mubai

8 OwcmB©, 2017 
		8 July,	2017

^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s 
{ejm g§ñWmZ, _wå~B©
ICAR,	New	Delhi

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> H$s g§ñWmZ à~§YZ 
g{_{V H$s ~¡R>H$ 
Institute	Management	Committee	
meeting	of	NIASM,	Baramati

4 AJñV, 2017 
4	August,	2017

^mH¥$AZwn - amîQ´>r` AO¡{dH$ 
ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, 
_hmamîQ´> 
NIASM,	Baramati

E_EZgrE\$gr, ZB© {X„r _| M_Z n[a`moOZm Ho$ 
VhV ~mJdmZr \$gcm| Ho$ {cE CnO _m°S>qcJ na 
~o«Z ñQ>m°{_ªJ 
Brainstorming	on	Yield	modelling	for	
horticultural	crops	under	CHAMAN	
project	at	MNCFC,	New	Delhi	

18 AJñV, 2017 
18	August,	2017

EZEZgrE\$gr, nygm H¡$ång, ZB© 
{X„r 
MNCFC,	PUSA	Campus,	New	
Delhi

_hmamîQ´> _| Ocdm`w ñ_mQ>© Jm§d `wpŠV Ho$ 
{H«$`mÝd`Z na H$m`©emcm 
Workshop	on	Implementation	of	climate	
Smart	Village	approach	in	Maharashtra

22 AJñV, 2017 
22	August,	2017

AmB©grgr H$m°åncoŠg, goZmn{V 
~mnQ> amoS>, nwUo 
MCCIA	Towers,	ICC	Complex,	
Senapati	Bapat	Road,	Pune

~mJdmZr : àmW{_H$VmE§ Ed§ C^aVo ê$PmZ na 
A§Vam©îQ´>r` g§Jmoð>r 
International	symposium	on	
Horticulture:	Priorities	and	Emerging	
Trends

5 - 8 {gVå~a, 2017 
	5-8September,	2017

^mH¥$AZwn - ^maVr` ~mJdmZr 
AZwg§YmZ g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bangalore

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| 
MwZm¡{V`m§ {df` na ~«oZ ñQ>m°{_ªJ gÌ 
Brainstorming	on	'Challenges	in	Export	
of	Onion	and	Garlic	in	India'

16 {gVå~a, 2017 
	16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ 
AZwg§YmZ {ZXoemc`, amOJwê$ZJa, 
nwUo 
ICAR-DOGR,	Rajgurunagar,	
Pune

~mJdmZr à^mJ Am¡a n§Mdfu` g_rjm Xc Ho$ 
gmW ^mH¥$AZwn - ß`mO Ed§ chgwZ na 
AZwg§YmZ {ZXoemc` H$s Š`yAmaQ>r 
QRT	of	ICAR-DOGR	meeting	with	SMD	
(Horticulture)	and	QRT	Team	members

6 AŠVy~a, 2017 
6	October,	2017

~mJdmZr à^mJ, ^mH¥$AZwn, H¡$~ 
2, nygm, ZB© {X„r 
Horticulture	Division,	ICAR,	
KAB-II,	Pusa,	New	Delhi
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^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

	26-27 _mM©, 2018/26-27March,	2018

^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bengaluru

S>m°. {dO` _hmOZ /Dr.	Vijay	Mahajan

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` ñVar` g_Ýd` g{_{V H$s nhcr 
~¡R>H$ 

st1 	Meeting	of	State	level	Coordination	committee	for	Doubling	
Framers'	Income	

3 Aà¡c, 2017/3	April,	2017
H¥${f ‘hm{dÚmb¶, nwUo 
College	of	Agriculture,	Pune

gpãO`m| {deofH$a ß`mO _| ^a‘ma> à~§YZ VWm _yë`m| _| CVma-M‹T>md na amÁ` 
ñVar` go{_Zma 
State	level	Seminar	on	Glut	management	and	price	volatility	of	
vegetables	especially	in	onion

12 Aà¡c, 2017/12	April,	2017
EZEMAmaS>rE\$, Zm{gH$ 
NHRDF,	Nashik

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, _hmamîQ´> H$m ñWmnZm 
{Xdg g_mamoh 
Foundation	Day	programme	of	ICAR-NIASM,	Baramati

13 Aà¡c, 2017/13	April,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr
ICAR-NIASM,	Baramati

ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ g_yh 
~¡R>H$ _| ZmoS>c A{YH$mar Ho$ ê$n _| ̂ mJ
VIII	Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic	at	Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur	as	Nodal	Officer

29 OyZ go 3 OwcmB©, 2017 
	29June-3	July,	2017

joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

gVH©$Vm A{YH$ma`m| H$s g_rjm ~¡R>H$ 
Review	meeting	of	Vigilance	officers

		8 OwcmB©, 2017/8 July,	2017

^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s {ejm g§ñWmZ, 
_wå~B©
CIFE,	Mumbai

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, _hmamîQ´> H$s g§ñWmZ 
à~§YZ g{_{V H$s ~¡R>H$ 
Institute	Management	Committee	meeting	of	NIASM,	Baramati

4 AJñV, 2017/4	August,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
NIASM,	Baramati

E_EZgrE\$gr, ZB© {X„r _| M_Z n[a`moOZm Ho$ VhV ~mJdmZr \$gcm| Ho$ {cE CnO 
_m°S>qcJ na {dMma ‘§WZ 
Brainstorming	on	Yield	modelling	for	horticultural	crops	under	
CHAMAN	project	at	MNCFC,	New	Delhi	

18 AJñV, 2017/18	August,	2017
EZEZgrE\$gr, nygm H¡$ång, ZB© {X„r 
MNCFC,	PUSA	Campus,	New	Delhi

_hmamîQ´> _| Ocdm`w ñ_mQ>© Jm§d ̀ wpŠV Ho$ {H«$`mÝd`Z na H$m`©emcm 
Workshop	on	Implementation	of	climate	Smart	Village	approach	in	
Maharashtra

22 AJñV, 2017/22	August,	2017
AmB©grgr H$m°åncoŠg, nwUo 
ICC	Complex,	Pune
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~mJdmZr : àmW{_H$VmE§ Ed§ C^aVo ê$PmZ na A§Vam©îQ´>r` g§Jmoð>r 
International	symposium	on	Horticulture:	Priorities	and	Emerging	
Trends

5-8 {gVå~a, 2017
	5-8September,	2017

^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bangalore

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ {df` na {dMma ‘§WZ gÌ 
Brainstorming	on	'Challenges	in	Export	of	Onion	and	Garlic	in	India'

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

~mJdmZr à^mJ Am¡a n§Mdfu` g_rjm Xc Ho$ gmW ̂ mH¥$AZwn - ß`mO Ed§ chgwZ na 
AZwg§YmZ {ZXoemc` H$s Š`yAmaQ>r 
QRT	of	ICAR-DOGR	meeting	with	SMD	(Horticulture)	and	QRT	Team	
members

6 AŠVy~a, 2017/6	October,	2017
~mJdmZr à^mJ, ^mH¥$AZwn, H¡$~ 2, nygm, ZB© 
{X„r 
Horticulture	Division,	ICAR,	KAB-II,	Pusa,	
New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Ho$ n§Mdfu` 
g_rjm Xc H$s ~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22-23 Zdå~a, 2017 
22-23	November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo Ho$ n§Mdfu` 
g_rjm Xc H$s ~¡R>H$   
QRT	meeting	of	ICAR-DOGR	

	23 Zdå~a, 2017/23November,	2017

amhþar 
Rahuri

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

''n[adV©Zerc Ocdm`w n[aX¥í` Ho$ VhV nmof{UH$ gwajm H$s {Xem _| gãOr 
AZwg§YmZ _| ZE {dMma'' na amîQ´>r` gå_ocZ {c`m Am¡a ''ehar Ed§ n[a ZJar` 
gãOr CËnmXZ H$mo ~‹T>mdm VWm gãOr CËnmXZ H$m Amny{V© l¥§Icm à~§YZ' na 
Am`mo{OV VH$ZrH$s gÌ _| gh-AÜ`j 
National	Conference	on	'New	Vistas	in	Vegetable	Research	towards	
Nutritional	Security	under	Changing	Climate	Scenario	(NCVR)	Acted	
as	Co-Chairman	of	Technical	Session	on	'Promotion	of	urban	and	
peri-urban	vegetable	production	and	supply	chain	management	of	
vegetable	production’

6-9 {Xgå~a, 2017    
6-9	December,	2017
V{_c ZmSw> H¥${f {díd{dÚmc`, H$mo`å~Qy>a 
SIHA,	TNAU,	Coimbatore

Ocdm`w n[adV©Z Ho$ g§~§Y _| gãOr \$gcm| Ho$ _mÜ`_ go ImÚ Ed§ nmof{UH$ gwajm na 
Am`mo{OV amîQ´>r` gå_ocZ
National	Conference	on	'Food	and	Nutritional	Security	through	
vegetable	crops	in	relation	to	climate	change	(NCVEG-17)	

9 - 11 {Xgå~a, 2017 
9-11	December,	2017
^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ g§ñWmZ, 
dmamUgr 
ICAR-IIVR,	Varanasi
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½cmo~c Ocdm`w n[adV©Z : H¥${f Ed§ Oc joÌ Ho$ {cE {Z{hVmW© na A§Vam©îQ´>r` gå_ocZ
International	seminar:	Global	climate	change:	Implications	for	
agriculture	and	water	sector

14-16 {Xgå~a, 2017
	14-16December,	2017

dmë‘r, Am¡a§Jm~mX
WALMI,	Aurangabad

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

ZB© {X„r _| EZEMAmaS>rE\$ Ho$ ñWmnZm H$s 75dt d¡km{ZH$ gcmhH$ma g{_{V H$s 
~¡R>H$ 

th75 	Scientific	Advisory	Committee	meeting	of	Foundation	of	NHRDF	
at	New	Delhi

22 {Xgå~a, 2017/22	December,	2017

EZEMAmaS>rE\$,ZB© {X„r 
NHRDF,	New	Delhi

'ß`mO, chgwZ Am¡a Amcy H$s IoVr go _hmamîQ´> Ho$ {H$gmZm| H$s Am_XZr H$mo ~‹T>mZo Ho$ 
{cE àJV CËnmXZ àm¡Úmo{JH$s Ed§ _yë` l¥§Icm à~§YZ' na amîQ´>r` go{_Zma 
National	Seminar	on	'Advance	production	technology	and	value	chain	
management	for	increase	in	income	for	the	farmers	of	Maharashtra	
from	Onion,	garlic	and	potato	cultivation'

29-30 {Xgå~a, 2017
29-30		December,	2017
EZEMAmaS>rE\$, Zm{gH$
NHRDF,	Nasik

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

21-25 OZdar, 2018
21-25	January,	2018
V{_c ZmSw> H¥${f {díd{dÚmc`, H$mo`å~Qy>a Am¡a 
OyZmJ‹T> H¥${f {díd{dÚmc`, OyZmJ‹T>
ICAR-DOGR,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

8-15 \$adar, 2018
	08-15February,	2018

BpÝXam Jm§Yr H¥${f {díd{dÚmc`, am`nwa,  n§Om~ 
H¥${f {díd{dÚmc`, cw{Y`mZm, MÝÐ eoIa 
AmOmX H¥${f Ed§ àm¡Úmo{JH$s {díd{dÚmc`, 
H$mZnwa VWm EAmaEg, XþJm©nwam, O`nwa
	IGKVV,	Raipur,	PAU,	Ludhiana,	CSAUAT,	
Kanpur	and	ARS,	Durgapura,	Jaipur

Zm¡Zr gM© ''{Q>H$mD$ ñdmñÏ` Ho$ {cE Zm¡Zr Ed§ h~©c gånXm na 12dm§ amîQ´>r` 
gå_ocZ 
Noni	Search	“Twelfth	National	symposium	on	Noni	and	herbal	wealth	
for	sustainable	wellness”

24-25 _mM©, 2018X²/24-25	March,	2018

H¥${f ‘hm{dÚmb¶, nwUo 
College of Agriculture, Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdmfu¶ g‘rjm Xb Ho$ 
gmW  ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ AZwg§YmZ 
narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	research	trial	along	with	QRT	team	of	ICAR-
DOGR		

26-27 _mM©, 2018/26-27March,	2018

^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bengaluru

S>m°. E.Oo. Jwám/Dr.	A.	J.	Gupta

àOZH$ ~rO CËnmXZ H$s {ZJamZr 
Monitoring	of	breeder	Seed	Production	

1 Aà¡c, 2017/1	April,	2017
H¥${f {dkmZ Ho$ÝÐ, OmcZm 
KVK,	Jalna
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{OÝXc H«$m°n gmBÝg àm. {c., OmcZm Ûmam CËnm{XV ß`mO {H$ñ_ ̂ r_m gwna Ho$ ~rO 
CËnmXZ ßbm°Q> H$s {ZJamZr 
Monitoring	of	seed	production	plots	of	onion	variety	Bhima	Super	
produced	by	Jindal	Crop	Sciences	Pvt.	Ltd.	Jalna

2 - 3 Aà¡c, 2017/2-3	April,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar

_m°ZrQ>[a¨J g{_{V Ho$ AÜ`j Ho$ ê$n _| ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ 
AZwg§YmZ n[a`moOZm Ho$ narjUm| H$s {ZJamZr 
Monitoring	of	AINRPOG	trails		as	Chairman	of	Monitoring	Committee

27-29 Aà¡c, 2017/27-29	April,	2017
OoZHo$drdr, O~cnwc VWm MÝÐeoIa AmOmX 
H¥${f Ed§ àm¡Úmo{JH$s {díd{dÚmc`, H$mZnwa
	JNKVV,	Jabalpur	and	CSAUAT,	Kanpur

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE H¥${f _| àm¡Úmo{JH$s` ~Xcmd Ed§ ZdmoÝ_of na 
amîQ´>r` gå_ocZ
National	Conference	on	Technological	Changes	&	Innovations	in	
Agriculture	for	Enhancing	Farmers'	Income

27-29 _B©, 2017/27-29	May,	2017

OyZmJ‹T> H¥${f {díd{dÚmc`, OyZmJ‹T>  
JAU,	Junagarh

ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ g_yh 
~¡R>H$
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ go 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

g§H$ën go {gpÜX H$m¶©H«$‘
Sankalp	to	Siddhi	Programme

26 AJñV, 2017/26	August,	2017	
H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma 
KVK,	Nandurbar

~mJdmZr : àmW{_H$VmE§ Ed§ C^aVo ê$PmZ na A§Vam©îQ´>r` g§Jmoð>r 
International	Symposium	on	Horticulture:	Priorities	and	Emerging	
Trends

5-8 {gVå~a, 2017
	5-8September,	2017

^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bangalore

^maV _| ß`mO d chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	'Challenges	in	Export	of	Onion	and	Garlic	in	India'.

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22-23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

nm¡Ym {H$ñ_m| Ed§ H¥$fH$ A{YH$mam| H$m g§ajU 
Protection	of	Plant	Varieties	and	Farmers	Rights

6 {Xgå~a, 2017/6	December,	2017

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo
ICAR-DOGR,	Rajgurunagar,	Pune
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S>r`yEg Om§M Ho$ÝÐm| H$s 12d§t g_rjm ~¡R>H$ 
th12 	Review	Meeting	of	DUS	Test	Centres	

15-17 OZdar, 2018/15-17	January,	2018
^mH¥$AZwn - ^maVr` JÝZm AZwg§YmZ g§ñWmZ, 
cIZD$, CËVa àXoe 
ICAR-IISR,	Lucknow	(UP)

ñWmnZm {Xdg H$m`©H«$_ 
Foundation	Day	Programme	

21 \$adar, 2018/21	February,	2018
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr> 
ICAR-NIASM,	Baramati

ß`mO d chgwZ Ho$ àOZH$ ~rO CËnmXZ ßbm°Q>m| H$s {ZJamZr 
Monitoring	of	onion	and	garlic	breeder	seed	production	plots	

6 _mM©, 2018/6	March,	2018

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa
ICAR-DOGR,	Rajgurunagar

ß`mO d chgwZ Ho$ àOZH$ ~rO CËnmXZ ßbm°Q>m| H$s {ZJamZr 
Monitoring	of	onion	and	garlic	breeder	seed	production	plots	

8 _mM©, 2018/8	March,	2018

EZEMAmaS>rE’$, Zm{gH$/NHRDF,	Nashik

S>r`yEg ß`mO Ed§ chgwZ narjUm| H$s {ZJamZr 
Monitoring	of	DUS	onion	and	garlic	trials	

22 _mM©, 2018/22	March,	2018

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa
ICAR-DOGR,	Rajgurunagar

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc`, amOJwê$ZJa, nwUo H$s AZwg§YmZ 
gcmhH$ma g{_{V - n§Mdfu` g_rjm Xc B§Q>a\o$g ~¡R>H$ 
Joint	QRT-RAC	interface	meeting	of	ICAR-DOGR	

22-24 _mM©, 2018/22-24	March,	2018

`eXm, nwUo 
YASHDA,	Pune

Zm¡Zr gM© '{Q>H$mD$ ñdmñÏ` Ho$ {cE Zm¡Zr Am¡a h~©c gånXm na 12dm§ amîQ´>r` 
gå_ocZ'
Noni Search “Twelfth National symposium on Noni and herbal wealth 
for sustainable wellness”

	24-25 Aà¡c, 2018/24-25March,	2018

E_nrHo$dr _| Zm¡Zr \$mCÊSo>eZ, H¥${f 
‘hm{dÚmb¶, nwUo 
Noni	Foundation	at	MPKV,	Agriculture	
College,	Pune

S>m°. Eg.Oo. Jmd§S>o>/Dr.	S.	J.	Gawande

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` ñVar` g_Ýd` g{_{V H$s nhcr 
~¡R>H$ 

st1 	Meeting	of	State	level	Coordination	committee	for	Doubling	
Framers'	Income	

3 Aà¡c, 20173/April,	2017
H¥${f ‘hm{dÚmb¶, nwUo 
College	of	Agriculture,	Pune

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` ñVar` g_Ýd` g{_{V H$s Xÿgar  ~¡R>H$ 
nd2 	Meeting	of	State	level	Coordination	committee	for	Doubling	

Framers'	Income	

27 Aà¡c, 2017/27	April,	2017
^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
ICAR-NRCG,	Pune

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d H$s d¡km{ZH$ gcmhH$ma g{_{V H$s ~¡R>H$ 
Scientific	Advisory	Meeting	of	KVK,	Narayangaon	

2 _B©, 2017/2	May,	2017

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d
KVK,	Narayangaon

{H$gmZm| H$s Am` H$mo ~‹T>mZo Ho$ {cE H¥${f _| àm¡Úmo{JH$s` ~Xcmd Ed§ ZdmoÝ_of na 
amîQ´>r` gå_ocZ 
National	Conference	on	Technological	Changes	&	Innovations	in	
Agriculture	for	Enhancing	Farmers'	Income

27 - 29 _B©, 2017/ 27-29	May,	2017

OoE`y, OyZmJ‹T>
JAU,	Junagarh

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ 
g_yh ~¡R>H$
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ go 3 OwcmB©, 2017 
29	June	-	3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa
RARI,	Durgapura,	Jaipur
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

{W«ßg : MwZm¡{V`m§ Ed§ BgHo$ à~§YZ {dH$ën na {dMma ‘§WZ gÌ 
Brainstorming	on	Thrips:	Challenges	and	its	management	options

22 {gVå~a, 2017/22	September,	2017

EZEEggr n[aga, nygm, ZB© {X„r 
NASC,	New	Delhi.

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23	November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

	18 {Xgå~a, 2017/18December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. Eg.Eg. JmS>Jo/Dr.	S.	S.	Gadge

{H$gmZm| H$s Am` H$mo ~‹T>mZo Ho$ {cE H¥${f _| àm¡Úmo{JH$s` ~Xcmd Ed§ ZdmoÝ_of na 
amîQ´>r` gå_ocZ 
National	Conference	on	Technological	Changes	and	Innovations	in	
Agriculture	for	Enhancing	Farmers'	Income

28-29 _B©, 2017/28-29	May,	2017

OoE`y, OyZmJ‹T> 
JAU,	Junagarh

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` ñVar` g_Ýd` g{_{V H$s nhcr ~¡R>H$ 
st1 	Meeting	of	State	level	Coordination	committee	for	Doubling	

Framers'	Income	

3 Aà¡c, 2017/3	April,	2017
H¥${f ‘hm{dÚmb¶, nwUo 
College	of	Agriculture,	Pune

{H$gmZm| H$s Am` XmoJwZr H$aZo Ho$ {cE amÁ` ñVar` g_Ýd` g{_{V H$s Xÿgar ~¡R>H$ 
nd2 	Meeting	of	State	level	Coordination	committee	for	Doubling	

Framers'	Income	

27 Aà¡c, 2017/27	April,	2017
^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
ICAR-NRCG,	Pune.

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d H$s d¡km{ZH$ gcmhH$ma g{_{V H$s ~¡R>H$ 
Scientific	Advisory	Meeting	of	KVK,	Narayangaon	

2 _B©, 2017/2	May,	2017

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
KVK,	Narayangaon

_hmamîQ´> _| Ocdm`w ñ_mQ>© Jm§d ̀ wpŠV Ho$ {H«$`mÝd`Z na H$m`©emcm 
Workshop	on	Implementation	of	Climate	Smart	Village	Approach	in	
Maharashtra

22-23 AJñV, 2017
	22-23August,	2017

AmB©grgr n[aga, nwUo 
ICC	Complex,	Pune

{hÝXr H$m`©emcm 
Hindi	Workshop

	14 {gVå~a, 2017/14September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

16 {gVå~a, 2017/16	September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

J«m_rU H$m`©H«$_m| H$s `moOZm ~ZmZo Ho$ {cE AmH$medmUr, nwUo H$s gcmhH$ma g{_{V 
H$s ~¡R>H$
Advisory	Committee	Meeting	of	All	India	Radio,	Pune	to	plan	rural	
programmes	

	25 {gVå~a, 2017 /25September,	2017

AV§ amî© Q>́r` {gå~m`m{o gg gñ§ WmZ, qhOdo mS>r, nUw o 
International	Symbiosis	Institute,	
Hinjewadi,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

J«m_rU H$m`©H«$_m| H$s `moOZm ~ZmZo Ho$ {cE AmH$medmUr, nwUo H$s gcmhH$ma g{_{V 
H$s ~¡R>H$ 
Advisory	Committee	Meeting	of	All	India	Radio,	Pune	to	plan	rural	
programmes

14 {Xgå~a, 2017/14	December,	2017

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
KVK,	Narayangaon

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

{hÝXr H$m`©emcm 
Hindi	Workshop

26 _mM©, 2018/26	March,	2018

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. Eg. AmZÝXZ/Dr.	S.	Anandhan

'amoJmUwAm| H$m Ord{dkmZ : àm¡Úmo{J{H$`m| Ho$ gmW {dH$mg ' na Am`mo{OV 
gå_ocZ ‘| ^mJ Am¡a  ''H¥${f n[apñW{VH$s V§Ì _| g§`moOZ Ed§ gyú_Ord 
{d{dYVm Ho$ {dícofU Ho$ {cE AmYw{ZH$ AmU{dH$ `wpŠV`m§' {df` na Am_§{ÌV 
àñVw{VH$aU  
Participation	in	Conference	on”	Biology	of	Microbes-Evolution	along	
technologies”	and	Invited	presentation	on	“Modern	molecular	
approaches	for	analysis	of	composition	and	microbial	diversity	in	
agro-ecosystem”

25 Aà¡c, 2017/25	April,	2017
OoEgEg {díd{dÚmc`, _¡gya, H$Zm©Q>H$ 
JSS	University,	Mysuru,	Karnataka

O¡d àm¡Úmo{JH$s {df` _| VH$ZrH$s H$‘©Mmar¶m| Ho$ _yë`m§H$Z Ho$ {cE {d^mJr` nXmoÝZ{V 
g{_{V _| gXñ` Ho$ ê$n _| ̂ mJ 
Participation	as	member	of	DPC	for	assessment	of	technical	staff	in	the	
discipline	of		Biotechnology	

28 \$adar, 2017/28	February,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr
ICAR-NIASM,	Baramati
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	'Challenges	in	Export	of	Onion	and	Garlic	in	India'

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

'{W«ßg : MwZm¡{V`m§ Ed§ BgHo$ à~§YZ {dH$ën' {df` na {dMma ‘§WZ gÌ
Brainstorming	session	on	'Thrips:	Challenges	and	its	management	
options'

	22 {gVå~a, 2017/22September,	2017

EZEEggr n[aga, nygm, ZB© {X„r 
NASC,	New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23	November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

g§ñWmJV O¡d g§ajm g{_{V H$s ~¡R>H$
Institutional	Bio	safety	committee	(IBSC)	meeting	

27 {Xgå~a, 2017/27December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. E. W§Jmgm_r/Dr.	A	Thangasamy

{ZH«$m Ho$ VH$ZrH$s H$m`©H«$_m| A§{V_ ê$n XoZo Ho$ {cE H$m`©emcm 
NICRA	technical	programme	finalization	workshop	

		17 OyZ, 2017/17 June,	2017

^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ g§ñWmZ, 
dmamUgr
ICAR-	IIVR,	Varnasi

ApIc ̂ maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ g_yh 
~¡R>H$  
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ go 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	'Challenges	in	Export	of	Onion	and	Garlic	in	India'

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

ZdmoÝ_ofr {H$gmZ ~¡R>H$ - \$m_© ñVar` X~md Am¡a ZdmoÝ_ofr H$m`©H«$_ Ho$ Xm¡amZ 
'CƒVa Am` Ho$ {cE ß`mO Ed§ chgwZ H$m CËnmXZ' na ì`m»`mZ àñVwV
Delivered	lecture	on	'Onion	and	Garlic	production	for	higher	return'	
during	Innovative	farmers	Meet-Farm	level	stress	and	innovation	
programme

7 AŠVy~a, 2017/7	October,	2017
H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr
KVK,	Baramati
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

^maV _| ß`mO Ed§ chgwZ CËnmXZ _| ¶§ÌrH$aU _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	on	challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

½cmo~c Ocdm`w n[adV©Z : H¥${f Ed§ Oc joÌ Ho$ {cE {Z{hVmW© na A§Vam©îQ´>r` go{_Zma 
International	seminar:	Global	climate	change:	Implications	for	
agriculture	and	water	sector

14-16 {Xgå~a, 2017 
14-16	December,	2017
dmë‘r, Am¡a§Jm~mX
WALMI,	Aurangabad

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa
ICAR-DOGR,	Rajgurunagar

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23		November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. {H$aU ^JV/Dr.	Kiran	Bhagat

~mJdmZr : àmW{_H$VmE§ Ed§ C^aVo ê$PmZ na A§Vam©îQ´>r` g§Jmoð>r
International	symposium	on	Horticulture:	Priorities	and	Emerging	
Trends

5 - 8 {gVå~a, 2017 
5-8	September,	2017
^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$
ICAR-IIHR,	Bangalore

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwU
ICAR-DOGR,	Rajgurunagar,	Pune.

nmXn eara{H«$`m {dkmZ na amîQ´>r` gå_ocZ, EZgrnrnr, 2017 
National	Conference	on	Plant	Physiology,	NCPP,	2017

23 - 25 Zdå~a, 2017
23-25		November,	2017
BpÝXam Jm§Yr H¥${f {dÚmc`, am`nwa, N>ËVrgJ‹T> 
IGKV,	Raipur

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo
 ICAR-DOGR,	Rajgurunagar,	Pune

''^mH¥$AZwn H¥${f {O`mo nmoQ>©c H$s S>mQ>m g§d¥{Õ _| ^y-ñWm{ZH$ AZwà`moJ na 
^mH¥$AZwn -H¥${f H$m`©emcm
ICAR-KRISHI	Workshop	on	“Geospatial	Applications	in	Data	
Enrichment	of	ICAR	KRISHI	Geoportal”

26 - 27 _mM©, 2018
26-27	March,	2018
^mH¥$AZwn - EZ~rEgEg E§S> Ec`ynr, ZmJnwa 
ICAR-	NBSS&LUP,	Nagpur
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

S>m°. dr. H$ê$ßn¡¶m/Dr.	V		Karuppaiah

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ 
g_yh ~¡R>H$
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ go 3 OwcmB©, 2017
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

'{W«ßg  : MwZm¡{V`m§ Ed§ BgHo$ à~§YZ {dH$ën' na {dMma ‘§WZ gÌ
Brainstorming	session	on	"Thrips:	Challenges	and	its	management	
options

22 {gVå~a, 2017/22	September,	2017

EZEEggr n[aga, nygm, ZB© {X„r 
NASC,	New	Delhi

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23	November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwg§ joÌr` Ho$ÝÐ, nwUo _| ZmeH$OrdZm{e`m| Ho$ gwa{jV Cn`moJ na H$m`©emcm 
Workshop	on	Safe	Use	of	Pesticides	at	IARI-Regional	Station,	Pune

31 OZdar, 2018/31	January,	2018
^maVr` H¥${f AZwg§YmZ g§ñWmZ joÌr` Ho$ÝÐ, 
nwUo 
IARI-Regional	Station,	Pune

S>m°. H$ë`mUr Jmoa}nmQ>r/Dr.	Kalyani	Gorrepatti

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ 
gÌ
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

	18 {Xgå~a, 2017/18December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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Date	and	Venue

'Am°naoeZ J«rZ' H$mo McmZo Ho$ g§~§Y _| {hVYmaH$m| H$s ~¡R>H$ 
Stakeholders meeting regarding operationalisation of “Operation Greens”

28 \$adar, 2018/28 February, 2018

AmË_m, g^mJ¥h, nwUo 
ATMA Sabhagruha, Pune

AmB©Q>rE_gr ~¡R>H$ 
ITMC meeting

15 _mM©, 2018/15 March, 2018

^mH¥$AZwn - amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
NRC Grapes, Pune

Zm¡Zr gM© ''{Q>H$mD$ ñdmñÏ` Ho$ {cE Zm¡Zr Ed§ h~©c gånXm na 12dm§ amîQ´>r` 
gå_ocZ 
Noni Search “Twelfth National symposium on Noni and herbal wealth 
for sustainable wellness”

24-25 _mM©, 2018/24-25 March, 2018

H¥${f ‘hm{dÚmb¶, nwUo 
College of Agriculture, Pune

S>m°. d{ZVm gmbw§Io/Dr.	Vanita	Salunkhe

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ 
g_yh ~¡R>H$  
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ - 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

lr‘Vr ApídZr nr. ~oZHo$/Mrs.	Ashwini	P.	Benke

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ 
g_yh ~¡R>H$  
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ - 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

~mJdmZr : àmW{_H$VmE§ Ed§ C^aVo ê$PmZ na A§Vam©îQ´>r` g§Jmoð>r 
International	symposium	on	Horticulture:	Priorities	and	Emerging	
Trends

5 - 8 {gVå~a, 2017
5	–	8	September,	2017
^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ 
g§ñWmZ, ~|Jcwê$ 
ICAR-IIHR,	Bangalore

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

16 {gVå~a, 2017/16	September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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 Zm‘/Title	 {XZm§H$ Ed§ Am`moOZ ñWc
Date	and	Venue

½cmo~c Ocdm`w n[adV©Z : H¥${f Ed§ Oc joÌ Ho$ {cE {Z{hVmW© na A§Vam©îQ´>r` go{_Zma 
International	seminar:	Global	climate	change:	Implications	for	
agriculture	and	water	sector

14 - 16 {Xgå~a, 2017
	14-16December,	2017

dmë‘r, Am¡a§Jm~mX, _hmamîQ´>
WALMI,	Aurangabad,	Maharashtra

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. amOrd ~r. H$mco/Dr.	Rajiv	B.	Kale

J«m_rU H$m`©H«$_m| H$s `moOZm V¡`ma H$aZo Ho$ {cE AmH$medmUr, nwUo H$s gcmhH$ma 
g{_{V H$s ~¡R>H$
Advisory	Committee	Meeting	of	All	India	Radio,	Pune	to	plan	rural	
programmes	India	Radio,	Pune	to	plan	rural	programmes

20 _mM©, 2017/20	March,	2017	

AmH$medmUr, nwUo
Akashwani,	Pune

{hÝXr H$m`©emcm 
Hindi	Workshop

	14 {gVå~a, 2017/14September,	2017	

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO d chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo
ICAR-DOGR,	Rajgurunagar,	Pune

J«m_rU H$m`©H«$_m| H$s `moOZm V¡`ma H$aZo Ho$ {cE AmH$medmUr, nwUo H$s gcmhH$ma 
g{_{V H$s ~¡R>H$ 
Advisory	Committee	Meeting	of	All	India	Radio,	Pune	to	plan	rural	
programmes	India	Radio,	Pune	to	plan	rural	programmes	

25 {gVå~a, 2017/25	September,	2017	

B§Q>aZoeZc {gå~m`mo{gg g§ñWmZ, nwUo 
International	Symbiosis	Institute,	Pune

\$cm| d gpãO`m| Ho$ {ZO©crH$aU _| ZE àm¡Úmo{JH$s` ê$PmZ na go{_Zma 
Seminar	on	New	Technological	Trends	in	Dehydration	of	Fruits	and	
Vegetables	

	5 AŠVy~a, 2017/5October,	2017

E_grgrAmB©E, nwUo 
MCCIA,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23		November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

18 {Xgå~a, 2017/18	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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'Am°naoeZ J«rZ' H$mo McmZo Ho$ g§~§Y _| {hVYmaH$m| H$s ~¡R>H$ 
Stakeholders	meeting	regarding	operationalisation	of	“Operation	
Green”

28 \$adar, 2018/28	February,	2018
AmË_m g^mJ¥h, nwUo 
ATMA	Sabhagruha,	Pune

{hÝXr H$m`©emcm 
Hindi	Workshop

26 _mM©, 2018/26	March,	2018

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

S>m°. àm§Ocr EM. KmoS>Ho$/Dr.	Pranjali	H.	Ghodke

ApIc ^maVr` ß`mO Ed§ chgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 8dt dm{f©H$ 
g_yh ~¡R>H$ 
Annual	Group	Meeting	of	All	India	Network	Research	Project	on	
Onion	and	Garlic

29 OyZ - 3 OwcmB©, 2017 
29	June-3		July,	2017
joÌr` H¥${f AZwg§YmZ g§ñWmZ, XþJm©nwam, O`nwa 
Regional	Agricultural	Research	Institute,	
Durgapura,	Jaipur

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ 
gÌ 
Brainstorming	on	challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

½cmo~c Ocdm`w n[adV©Z : H¥${f Ed§ Oc goŠQ>a Ho$ {cE {Z{hVmW© na A§Vam©îQ´>r` 
go{_Zma 
International	seminar:	Global	climate	change:	Implications	for	
agriculture	and	water	sector

14 - 16 {Xgå~a, 2017 
14-16		December,	2017
Am¡a§Jm~mX, _hmamîQ´
WALMI,	Aurangabad,	Maharashtra

g§ñWmZJV O¡d g§ajm g{_{V H$s ~¡R>H$
Institutional	Bio	safety	committee	(IBSC)	meeting	

27 {Xgå~a, 2017/27		December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

lr Hw$cXrn Oo./Mr.	Kuldip	J.

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

	16 {gVå~a, 2017/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
22-23	November,	2017
^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ 
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

2 {Xgå~a, 2017/2	December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s AZwg§YmZ gcmhH$ma g{_{V 
H$s ~¡R>H$ 
RAC	meeting	of	ICAR-DOGR

	18 {Xgå~a, 2017/18December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

g§ñWmJV O¡d gwajm g{_{V H$s ~¡R>H$
Institutional	Biosafety	committee	meeting

	27 {Xgå~a, 2017/27December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

'\$moH$mg© H$s nwZ: g_rjm - à{e{jV d¡km{ZH$m| H$s à{V{H«$`mE§' na amîQ´>r` H$m`©emcm 
National	Workshop	on	'Revisiting	FOCARS:	Reflections	and	Feedback	
of	Trained	Scientists'

	15 - 16 _mM©, 2018/15-16March,	2018

^mH¥$AZwn - amîQ´>r` H¥${f AZwg§YmZ à~§Y 
AH$mX_r, h¡Xam~mX 
ICAR-NAARM,	Hyderabad

S>m°. gm¡å`m nr.Eg./Dr.	Soumia	P.S.

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	Export	of	Onion	and	Garlic	in	India

16 {gVå~a, 2017/16	September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune.

{W«ßg : MwZm¡{V`m§ Ed§ BgHo$ à~§YZ {dH$ën na {dMma ‘§WZ gÌ
Brainstorming	on	Thrips:	Challenges	and	its	management	options

	22 {gVå~a, 2017/22September,	2017

EZEEggr n[aga, nygm, ZB© {X„r 
NASC,	New	Delhi.

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

H$sQ>ZmeH$m| Ho$ gwa{jV Cn`moJ na H$m`©emcm 
Workshop	on	Safe	Use	of	Pesticides	at	IARI-Regional	Station,	Pune

31 OZdar, 2018/31	January,	2018
^maVr` H¥${f AZwg§YmZ g§ñWmZ joÌr` Ho$ÝÐ, 
nwUo 
IARI-Regional	Station,	Pune

lr `moJoe nr. ImS>o/Mr.	Yogesh	P.	Khade

^maV _| ß`mO Ed§ chgwZ Ho$ {Z`m©V _| MwZm¡{V`m§ na {dMma ‘§WZ gÌ 
Brainstorming	'Challenges	in	Export	of	Onion	and	Garlic	in	India’

	16 {gVå~a, 201/16September,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune
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^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ {ZXoemc` H$s n§Mdfu` g_rjm Xc H$s 
~¡R>H$ 
QRT	meeting	of	ICAR-DOGR

22 - 23 Zdå~a, 2017 
	22-23November,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

^maV _| ß`mO Ed§ chgwZ Ho$ CËnmXZ _| ¶§ÌrH$aU H$s MwZm¡{V`m| na {dMma ‘§WZ gÌ
Brainstorming	on	Challenges	in	mechanization	of	onion	and	garlic	
production	in	India

	2 {Xgå~a, 2017/2December,	2017

^mH¥$AZwn - ß`mO Ed§ chgwZ AZwg§YmZ 
{ZXoemc`, amOJwê$ZJa, nwUo 
ICAR-DOGR,	Rajgurunagar,	Pune

lr erVm§ew Hw$_ma/Mr.	Shitanshu	Kumar

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, _hmamîQ´> H$m 
ñWmnZm {Xdg g_mamoh 
Foundation	Day	programme	of	ICAR-NIASM,	Baramati

13 Aà¡c, 2017/13	April,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati

lr S>r.~r. _w§T>arH$a/Mr.	D.	B.		Mundharikar

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, _hmamîQ´> H$m 
ñWmnZm {Xdg g_mamoh 
Foundation	Day	programme	of	ICAR-NIASM,	Baramati

13 Aà¡c, 2017/13	April,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati

lr_Vr {dO`m E. ^y_H$a/Mrs.	Vijaya	A.	Bhumkar

^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr, _hmamîQ´> H$m 
ñWmnZm {Xdg g_mamoh 
Foundation	Day	programme	of	ICAR-NIASM,	Baramati

13 Aà¡c, 2017/13	April,	2017
^mH¥$AZwn - amîQ´>r` AO¡{dH$ ñQ´>og à~§Y 
g§ñWmZ, ~mam_Vr, _hmamîQ´> 
ICAR-NIASM,	Baramati
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AmJ§VwH$
 Visitors

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| AmZo dmbo {d{eîQ> A{V{W`m| H$s gyMr Bg àH$ma h¢ : 
The	list	of	visitors	to	ICAR-DOGR	is	given	below.

AmJÝVwH$
Visitor

nXZm_
Designation

{XZm§H$ 
Date

S>m°. Ho$.Eb. M–µm
Dr.	K.	L.	Chadha

nyd© Cn _hm{ZXoeH$ (~mJdmZr), ^mH¥$AZwn, ZB© {Xëbr nyd© Cn 
_hm{ZXoeH$ (~mJdmZr), ^mH¥$AZwn, ZB© {Xëbr 
Ex-DDG	(H),	ICAR,	New	Delhi

1 _B©, 2017 
st1 	May,	2017

S>m°. Ho$.B©. bdm§So> 
Dr.	K.	E.	Lawande

nyd© Hw$bn{V, S>m°. ~rEgHo$Ho$dr, Xmnmobr Ed§ nyd© {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo
Ex-VC,	Dr.	BSKKV,	Dapoli	&	Ex-Director,	DOGR,	Pune

16 OZy , 2017 Ed§ 16 {gVå~a, 2017 
th16 	June,	2017	&	16	

September,	2017

S>m°. E.Ho$. qgh 
Dr.	A.	K.	Singh

Cn _hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {Xëbr 
DDG,	Horticultural	Science,	New	Delhi

16 {gVå~a, 2017 
16	September,	2017

S>m°. S>ãë`y.Eg. {‹T>ëbm| 
Dr.	W.	S.	Dhillon

ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {Xëbr 
ADG	(HS),	ICAR,	New	Delhi

1 _B©, 2017 
st1 	May,	2017

S>m°. Q>r. OmZH$sam_
Dr.	T.	Janakiram

ghm`H$ _hm{ZXoeH$ (~mJdmZr {dkmZ), ^mH¥$AZwn, ZB© {Xëbr 
ADG	(HS),	ICAR,	New	Delhi

4 _B©, 2017
th4 	May,	2017

S>m°. EZ.nr. qgh 
Dr.	N.	P.	Singh

{ZXoeH$, ^mH¥$AZwn-EZAmB©EEgE_, ~mam_Vr 
Director,	ICAR-NIASM,	Baramati

16 {gVå~a, 2017 
th16 	September,	2017

S>m°. Eg.S>r. gmd§V 
Dr.	S.	D.	Sawant

{ZXoeH$, ^mH¥$AZwn-amîQ´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo	
Director,	ICAR-NRC	Grapes,	Pune

16 OyZ, 2017 
th16 	June,	2017

S>m°. Ho$.dr. àgmX 
Dr.	K.	V.	Prasad

{ZXoeH$, ^mH¥$AZwn-nwîn{dkmZ AZwg§YmZ {ZXoemb`, nwUo
Director,	ICAR-DFR,	Pune

16 OZy , 2017 Ed§ 16 {gVå~a, 2017
th16 	June,	2017	&	16	

September,	2017

S>m°. bmIZ qgh 
Dr.	Lakhan	Singh

{ZXoeH$, ^mH¥$AZwn-AQ>mar, nwUo 
Director,	ICAR-ATARI,	Pune

16 OZy , 2017 Ed§ 2 {Xgå~a, 2017 
th16 	June,	2017	&	2	December,	

2017

S>m°. Ama.nr. JwßVm
Dr.	R.	P.	Gupta

nyd© {ZXoeH$, EZEMAmaS>rE\$, Zm{gH$ 
Ex-Director,	NHRDF,	Nashik

16 {gVå~a, 2017 
th16 	September,	2017

S>m°. Eg.Ama. ^m§oSo> 
Dr.	S.	R.	Bhonde

nyd© g§`wŠV {ZXoeH$, EZEMAmaS>rE\$, Zm{gH$
Ex-Joint	Director,	NHRDF,	Nashik

16 {gVå~a, 2017
th16 	September,	2017

S>m°. gy`m© Jw§Ob 
Dr.	Surya	Gunjal

{ZXoeH$, dmB©grE_Amo`y, Zm{gH$
Director,	YCMOU,	Nashik

8 _B©, 2017 
th8 	May,	2017

S>m°. gwYm§ew 
Dr.	Sudhanshu	

S>rOrE_, E{nS>m, ZB© {Xëbr
DGM,	APEDA,	New	Delhi

16 {gVå~a, 2017
th16 	September,	2017

S>m°. Eg.Eb. OmYd 
Dr.	S.	L.	Jadhav

{ZXoeH$, EZEME_ Ed§ H¥${f {dñVma
Director,	NHM	and	Agricultural	Extension

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. gw^mf {eÝXo 
Dr.	Subhash	Shinde

nyd© AZwg§YmZ {ZXoeH$, E_nrHo$dr, amhþar 
Ex-Director	of	Research,	MPKV,	Rahuri

22 OwbmB©, 2017 
nd22 	July,	2017
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[anmoQ>m©YrZ Ad{Y Ho$ Xm¡amZ Hw$b 4229 {H$gmZm|, N>mÌm| d {ZOr Ed§ gaH$mar H$m`m©b`m| Ho$ A{YH$m[a`m| Zo g§ñWmZ H$m Xm¡am {H$`m& CÝh| 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo Ûmam {dH${gV {d{^ÝZ àm¡Úmo{J{H$`m| Ho$ ~mao _| OmZH$mar àXmZ H$s JB©&  
A	total	of	4229	farmers,	students	and	private	and	govt.	officials	visited	the	Directorate	during	this	period.	
They	were	guided	regarding	the	different	technologies	developed	by	ICAR-DOGR.

AmJÝVwH$
Visitor

nXZm_
Designation

{XZm§H$ 
Date

lr S>r.E_. gm~bo
Mr.	D.	M.	Sable

{ZXoeH$, E_EgEE_~r, _wå~B© 
Director,	MSAMB,	Mumbai

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. Q>r. Aê$_wJ_
Dr.	T,	Arumugam

nrAmB,©  EAmBE© ZAmanrAmOo r, V{_b ZmS>w  H$¥ {f {díd{dÚmb`, H$mò å~Q>y a
PI,	AINRPOG,	TNAU,	Coimbatore

22 OwbmB©, 2017 
nd22 	July,	2017

S>m°. E.Eg. YËV 
Dr.	A.S.	Dhatt

nrAmB,©  EAmBE© ZAmanrAmOo r, nO§ m~ H$¥ {f {díd{dÚmb`, b{w Y`mZm 
PI,	AINRPOG,	PAU,	Ludhiana

22 OwbmB©, 2017
nd22 	July,	2017

S>m°. nr.gr. {ÌnmR>r 
Dr.	P.C.	Tripathi

AÜ`j, nrOrAma, ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jbwê$ 
Head,	PGR,	IIHR,	Bangalore

22 OwbmB©, 2017 
nd22 	July,	2017

S>m°. nr.Ho$. JwßVm 
Dr.	P.K.	Gupta

H$m`©H$mar {ZXoeH$, EZEMAmaS>rE\$, Zm{gH$ 
Acting	Director,	NHRDF,	Nasik

22 OwbmB©, 2017 
nd22 	July,	2017

S>m°. dr. e§§H$a 
Dr.	V.	Sankar

àYmZ d¡km{ZH$, EZEMAmaS>rE\$, Zm{gH$ 
Principal	Scientist,	NHRDF,	Nasik

22 OwbmB©, 2017 
nd22 	July,	2017

lr {Xbrn I¡ao 
Mr.	Dilip	Khaire

AÜ`j, EnrE_gr, nwUo 
Chairman,	APMC,	Pune

16 {gVå~a, 2017
th16 	September,	2017

S>m°. gopÝWb Hw$_maZ
Dr.	Senthil	Kumaran

^mH¥$AZwn - ^maVr` ~mJdmZr AZwg§YmZ g§ñWmZ, ~|Jbwê$
ICAR-IIHR,	Bengaluru

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. nr.Eg. {Vdmar 
Dr.	P.	S.	Tiwari

^mH¥$AZwn- Ho$ÝÐr` H¥${f A{^`m§{ÌH$s g§ñWmZ, ^monmb
ICAR-CIAE,	Bhopal

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. EZ.EZ. ^mboH$a
Dr.	M.	N.	Bhalekar

E_nrHo$dr, amhþar
MPKV,	Rahuri

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. àem§V eoQ>o 
Dr.	Prashant	Shete

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
KVK,	Narayangaon

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. Ama.E_. nmQ>r>b 
Dr.	R.	M.	Patil

H¥${f {dkmZ Ho$ÝÐ, ZÝXþa~ma
KVK,	Nandurbar

2 {Xgå~a, 2017
nd2 	December,	2017

S>m°. dr.E. nmW©gmaWr 
Dr.	V.A.	Parthasarathy

ndy © {ZXeo H$, m̂H$¥ AZnw - m̂aVr̀  _gmbm AZgw Y§ mZ gñ§ WmZ, H$mbrH$Q> 
Ex-Director,	ICAR-IISR,	Calicut

17-18  {Xgå~a, 2017 
17-18	December,	2017

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© {Xëbr 
Professor	(Plant	Pathology)	and	Incharge,	Virology	
Unit,	ICAR-IARI,	New	Delhi

17-18  {Xgå~a, 2017 
17-18	December,	2017

S>m°. Oo.gr. amUm
Dr.	J.C.	Rana

amîQ´>r` g_Ýd`H$, `yEZ n`m©daU OrB©E\$ n[a`moOZm, 
~m`moS>m¶d{g©Q>r B§Q>aZoeZb-B§{S>`m H$m`m©b`, ZB© {Xëbr 
National	Coordinator,	UN	Environment	GEF	Project,	
Biodiversity		International-India	Office,	New	Delhi

17-18  {Xgå~a, 2017 
17-18	December,	2017

S>m°. S>r.dr. gwYmH$a amd 
Dr.	D.V.	Sudhakar	Rao

àYmZ d¡km{ZH$ (~mJdmZr), \$gbmoËVa 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

17-18  {Xgå~a, 2017 
17-18	December,	2017

S>m°. nëbr MÝÐeoIa amd 
Dr.	Palli	
Chandrasekhar	Rao

nyd© S>rZ, nrOr AÜ``Z, O`e§H$a Vob§JmZm amÁ` H¥${f 
{díd{dÚmb`, h¡Xam~mX
Ex-Dean,	PG	Studies,	Prof.	JTSAU,	Hyderabad

17-18  {Xgå~a, 2017 
17-18	December,	2017
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H$_©Mm[a`m| H$s gyMr / List	of	Staff	

H«$. g§. 
Sr.	No.

Zm_ 

Name

nXZm_ 	
Designation

1 S>m°. ‘oOa qgh
Dr.	Major	Singh

{ZXoeH$
Director

d¡km{ZH$ H$‘©Mmar dJ© /	Scientific	Staff	 

2.	 S>m°. dr. _hmOZ
Dr.	V.	Mahajan

àYmZ d¡km{ZH$ (~mJdmZr)
Principal	Scientist	(Horticulture)

3.	 S>m°. E. Oo. Jwám
Dr.	A.J.	Gupta

d[að> d¡km{ZH$ (~mJdmZr)
Principal	Scientist	(Horticulture)

4.	 S>m°. Eg. Oo. Jmd§So>
Dr.	S.J.	Gawande

d[að> d¡km{ZH$ (nmXn amoJ{dkmZ)
Principal	Scientist	(Plant	Pathology)

5.	 S>m°. Eg. Eg. JmS>Jo
Dr.	S.S.	Gadge	

d[að> d¡km{ZH$ (H¥${f àgma)
Senior	Scientist	(Agril.	Extension)

6.	 S>m°. Eg. AmZÝXZ 
Dr.	S.	Anandhan

d[að> d¡km{ZH$ (O¡d àm¡Úmo{JH$s) Ed§ Z¡eZb ’o$bmo
Senior	Scientist	(Biotechnology)	&	National	Fellow

7.	 S>m°. E. W§Jmgm_r
Dr.	A.	Thangasamy

d¡km{ZH$ (_¥Xm {dkmZ)
Scientist	(Soil	Science)

8.	 S>m°. dr. H$ê$ßn¡`m
Dr.	V.	Karuppaiah

d¡km{ZH$ (H¥${f H$sQ>{dkmZ)
Scientist	(Agril.	Entomology)

9.	 lr dr. Ama. ¶bm‘ëbo
Sh.	V.R.	Yalamalle

d¡km{ZH$ (~rO àm¡Úmo{JH$s)
Scientist	(Seed	Technology)

10.	 S>m°. {H$aU ^JV
Dr.	Kiran	Bhagat

d¡km{ZH$ (nmXn eara{H«$`m {dkmZ
Scientist	(Plant	Physiology)

11.	 S>m°. Ama.~r. H$mbo
Dr.	R.B.	Kale

d¡km{ZH$ (H¥${f àgma)
Scientist	(Agril.	Extension)

12.	 lr‘Vr ApídZr nr. ~oZHo$
Mrs.	Ashwini	Benke

d¡km{ZH$ (AmZwd§{eH$s)
Scientist	(Genetics)

13.	 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)

14.	 S>m°. àm§Ocr EM. KmoS>Ho$
Dr.	Pranjali		H.	Ghodke

d¡km{ZH$ (nmXn eara{H«$`m {dkmZ)
Scientist	(Plant	Physiology)

15.	 lr. _§OwZmW Jm¡S>m S>r.gr.
Sh.	Manjunatha	Gowda	D.C.

d¡km{ZH$ (emH$s¶ >{dkmZ)
Scientist	(Horticulture)

16.	 lr. Hw$bXrn Oo.  

Sh.	Kuldip	J.

d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Scientist	(Biotechnology)
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H«$. g§. 
Sr.	No.

Zm_ 

Name

nXZm_ 	
Designation

17.	 S>m°. gm¡å¶m nr.Eg. 
Dr.	Soumia	P.S.	

d¡km{ZH$ (H¥${f H$sQ>{dkmZ)
Scientist	(Agril.	Entomology)

18.	 lr. ¶moJoe nr.ImS>o
Sh.	Yogesh	P.	Khade	

d¡km{ZH$ (emH$s¶ >{dkmZ)
Scientist	(Horticulture)

{ZXoeH$ H$m¶m©b¶ /Director's	Cell

1.	 lr. S>r. ~r. _w§T>arH$a 
Sh.	D.	B.	Mundharikar

{ZXoeH$ ‘hmoX¶ Ho$ {ZOr g{Md 
PS	to	Director

àemg{ZH$ H$‘©Mmar dJ© Administrative	Staff /

1.	 lr. EM. Eg. gr. eoI
Sh.	H.S.C.	Shaikh

à^mar àemg{ZH$ A{YH$mar 
In	charge		Administrative	Officer

2.	 lr‘Vr. {dO`m E. ^w_H$a
Mrs.	Vijaya	A.	Bhumkar	

ghm`H$ {dËV d coIm A{YH$mar 
AFAO

3.	 lr nr. Eg. V§da 
Sh.	P.	S.	Tanwar

ghm`H$ àemg{ZH$ A{YH$mar
Assistant	Administrative	Officer

4.	 lr. Eg.nr. H§$S>dmc
Sh.	S.	P.	Kandwaal

ghm`H$ 
Assistant

5.	 lr_Vr ‘§Jbm Eg. gmbdo
Mrs.	Mangala	S.	Salave

ghm`H$ 
Assistant

6.	 lr_Vr Zohm Ama. Jm`H$dmS>
Mrs.	Neha	R.	Gaikwad

ghm`H$ 
Assistant

7.	 lr. amOZ Ho$. XoS>Jo
Sh.	Rajan	K.	Dedage

d[að> {c{nH$
UDC

8.	 lr. {Zboe Eg. dmaH$a
Sh.	Nilesh	S.	Warkar

d[að> {c{nH$
UDC

VH$ZrH$s H$‘©Mmar dJ© /Technical	Staff 

1.	 lr. EM. Eg. gr. eoI
Sh.	H.S.C.	Shaikh

ghm¶H$ ‘w»¶ VH$ZrH$s A{YH$mar 
Assistant	Chief	Technical	Officer

2.	 lr. Ama. ~r. ~m[a`m
Sh.	R.B.	Baria	

VH$ZrH$s A{YH$mar (\$së‹S>/\$m_©)
Technical	Officer	(Field/Farm)

3.	 lr. Eg. nr. `odbo 
Sh.	S.P.	Yeole

VH$ZrH$s A{YH$mar  (MmcH$)
Technical	Officer	(Driver)

4.	 lr. E. Ama. dIao 
Sh.	A.R.	Wakhare

VH$ZrH$s A{YH$mar (\$së‹S>/\$m_©)
Technical	Officer	(Field/Farm)

5.	 lr. S>r. E_. nm§Mmc
Sh.	D.M.	Panchaal

d[að> VH$ZrH$s ghm`H$ (à`moJemcm)
Sr.	Technical	Assistant	(Lab.)
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H«$. g§. 
Sr.	No.

Zm_ 

Name

nXZm_ 	
Designation

6.	 lr. ~r. E. Xhmco 
Sh.	B.	A.	Dahale

VH$ZrH$s ghm`H$ (Q´>¡ŠQ>a MmcH$)
Technical	Assistant	(Tractor	Driver)

7.	 lr. dr. Eg. Jwad
Sh.	V.	S.	Gurav

VH$ZrH$s ghm`H$ (\$së‹S>/\$m_©)
Technical	Assistant		(Field/Farm)

8.	 lr. EM. Eg. Jdcr 
Sh.	H.S.	Gavali

VH$ZrH$s ghm`H$ (\$së‹S>/\$m_©)
Technical	Assistant		(Field/Farm)

9.	 lr. Ama. dmB©. ~m|~bo
Sh.	R.	Y.	Bombale

VH$ZrH$s A{YH$mar (\$së‹S>/\$m_©)
Technical	Officer	(Field/Farm)

10.	 lr‘Vr nyZ_ dr. eobHo$ 
Mrs.	P.	V.	Shelke

VH$Zr{e`Z
Technician

Hw$ec ghm`r H$‘©Mmar dJ© /Skilled	Supporting	Staff 

1.	 lr. gwZrb Ho$. g¡X  
Sh.	Sunil	K.	Said

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

2.	 lr. àXrn Ho$. IÝZm    
Sh.	Pradeep	K.	Khanna

Hw$ec ghm`r H$‘©Mmar  
Skilled	Supporting	Staff

3.	 lr. amO|Ð Eg. Hw$cH$Uu   
Sh.	Rajendra	S.	Kulkarni

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

4.	 lr. n§‹T>arZmW Ama. gmoZdUo 
Sh.	Pandharinath	R.	Sonawane

Hw$ec ghm`r H$‘©Mmar  
Skilled	Supporting	Staff

5.	 lr. nmonQ> B©. VmS>Jo 
Sh.	Popat	E.	Tadge

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

6.	 lr. ‘hmXþ Eg. H$mco    
Sh.	Mahadu	S.	Kale�

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

7.	 lr. g§O¶ S>r. dmK_mao    
Sh.	Sanjay	D.	Waghmare

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

8.	 lr. ZB©‘ EM. eoI      
Sh.	Nyaeem	H.	Shaikh

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

9.	 lr. gVre ~r. VmnH$sa 
Sh.	Satish	B.	Tapkir

Hw$ec ghm`r H$‘©Mmar  
Skilled	Supporting	Staff

10.	 lr. A‘mob S>r. ’w$cgw§Xa  
	Sh.	Amol	D.	Fulsunder

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff

11.	 lr. {edmOr Eg. Jmonmco 
	Sh.	Shivaji	S.	Gopale

Hw$ec ghm`r H$‘©Mmar 
Skilled	Supporting	Staff
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{dÎmr` {ddaU 
Financial Statement 

(2017-2018)

boIm erf©

Head	of	Accounts

    ê$n`o (bmI)/Rupees	(Lakhs)

~OQ> Am~§Q>Z

Budget	Allocation

ì``

Expenditure

gaH$mar AZwXmZ/Government	Grant 972.75 952.86

nr-F$U Ed§ A{J«‘/P-Loan	and	Advance 2.00 0.00

AmdVu O‘m/R-Deposit 46.02 45.58

S>r¶yEg/DUS 5.60 5.56

S>rEMAmo/DHO 2.10 2.06

AmB©nrAma/IPR 4.97 4.87

{ZH«$m/NICRA 32.65 32.39

grAmanr-E~r/CRP-AB 0.70 0.70

Hw$c/Total 1020.77 998.44

amOñd g¥OZ/Revenue	Generation

Ho$ÝÐ/Centre   

IoV CËnmX H$s {~H«$r/Sale	of	farm	produce 3.61

AÝ` àm{á`m§/Other	Income 13.34

Ama.E\$.Eg./RFS

IoV CËnmX H$s {~H«$r/Sale	of	farm	produce 53.65

AÝ` Am`/Other	Income 1.28

Hw$c/Total 71.88
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_m¡g_ g§~§Yr Am§H$‹S>o
Meteorological Data

(2017-2018) 

_mh   
Month

0Am¡gV Vmn_mZ ( g|) 
Av.	Temperature	

0( C)

 Am¡gV Amno{jV AmÐ©Vm  
Av.	Relative	

Humidity	(%)

  Am¡gV Yyn 
K§Q>o/{XZ

Av.	Sunshine	
hours/day

Hw$b dfm©
({‘‘r.) 
Total	

Rainfall	
(mm)

Am¡gV 
~mînmoËgO©Z

({‘‘r.) 
Av.	

Evaporation	
(mm)

A{YH$V_ 
Max.

 Ý`yZV_ 
Min.

A{YH$V_ 
Max.

 Ý`yZV_ 
Min.

Aà¡b/April	 37.25 16.39 64 48 9.79 0.0 5.36

_B©/May 38.33 21.42 66 48 8.42 0.0 5.89

OyZ/June 32.57 22.32 83 62 6.67 209.00 3.94

OwbmB©/July 28.04 20.62 90 80 3.78 267.00 0.90

AJñV/August 27.65 18.73 89 79 2.67 231.40 1.32

{gVå~a/September 30.92 19.18 87 66 5.43 91.20 2.04

Aºy$~a/October 31.70 18.33 82 67 6.34 140.40 2.66

Zdå~a/November 30.05 11.27 67 55 7.72 1.50 3.53

{Xgå~a/December 28.39 11.58 79 59 6.45 0.0 2.95

OZdar/January 29.86 10.47 81 57 8.24 0.0 3.27

\$adar/February 32.25 12.38 75 57 8.46 0.0 3.16

_mM©/March 34.14 14.40 70 48 6.95 0.0 3.88








