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It is my privilege to 

present the Annual 

Report (2013-14) of 

Directorate of Onion and 

Garlic Research (DOGR), 

Rajgurunagar, Pune. This 

year, five onion varieties 

of DOGR viz., Bhima 

Super, Bhima Red, Bhima 

Dark Red, Bhima Shweta and Bhima Shubhra were 

recommended for release at national level. Variety 

'Bhima Super' has been commercialized through 

public-private partnership, by signing a non-

exclusive license with Jindal Crop Sciences Pvt. Ltd. 

(an ISO 9001:2008 certified company) for its seed 

production and marketing. It is a red onion variety 

becoming popular in a number of kharif onion 

growing regions of the country because of its high 

yield and good bulb quality. A white onion variety 

'Bhima Shubhra' has also proved to be a success 

story for kharif season in Akola (Vidarbha) region 

of Maharashtra. Bhima Dark Red, as name 

indicates has dark red bulbs. It is first such variety 

for kharif season. Bhima Shweta is a white onion 

variety for rabi and late kharif, whereas Bhima Red 

can be grown in all the three seasons. 

Two F  hybrids (DOGR Hy-7 and DOGR Hy-50) of red 1

onion have been recommended for multilocation 

trials under All India Network Research Project on 

Onion and Garlic (AINRPOG). Eight lines of white 

onion in an advanced generation had more than 

18% TSS and are suitable for processing. Crosses 

between short day indigenous and long day exotic 

onion proved to be promising with higher 

marketable yield than the check varieties. A 

unique white multiplier onion 'WM-514' was 

identified and found to be promising both for late 

kharif and rabi seasons. A core set of 39 accessions 

was identified from 625 garlic accessions based on 

the phenotypic data. Some early maturing and 

ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` (ß`m.b.AZ.w {Z.), 
amOJéw ZJa, nUw o H$m dm{fH© $ à{VdXo Z (2013-14) 
àñVVw  H$aZm _ao m gm¡̂ m½` h&¡  Bg df© ß`m.b.AZ.w {Z. H$s 
nmM§  ß`mO {H$ñ_m| ^r_m gnw a, ^r_m aSo >, ^r_m S>mH$©  aSo >, 
^r_m œVo m Ama¡  ^r_m eŵ m«  H$mo amï>́r` ñVa H$o  {bE Omar 
H$aZo H$s gñ§ V{w V H$s JB&©  gmdO© {ZH$-{ZOr ^mJrXmar H$o  
_mÜ`_ go qOXb H$« mn°  gmBg§ go  àm.{b. (AmB.© Eg.Am.o  
9001: 2008 à_m{UV H$§ nZr) H$o  gmW Ja¡ -AZÝ` 
AZkw {á na hñVmja H$a "^r_m gnw a' {H$ñ_ H$m ~rO 
CËnmXZ Ed§ {dnUZ H$o  {bE ì`mdgm`rH$aU {H$`m J`m& ̀ h 
bmb ß`mO H$s {H$ñ_ AnZr Cƒ CnO VWm AÀN>o 
JUw dÎmm`ºw $ H$ÝXm| H$o  H$maU Xeo  H$o  Iar\$ ß`mO CËnmXH$ 
jÌo m| _| bmHo ${à` hmo ahr h&¡  EH$ g\$o X ß`mO {H$ñ_ "^r_m 
eŵ m« ' ̂ r _hmamï>́ H$o  AH$mbo m ({dX^)©  jÌo  _| Iar\$ _mg¡ _ 
H$o  {bE g\$bVm H$s H$hmZr gm{~V hBþ © h&¡  ̂ r_m S>mH$©  aSo > H$o  
H$ÝX AnZo Zm_ H$s Vah hr Jhao bmb aJ§  H$o  hmVo o h&¢  `h 
Iar\$ _mg¡ _ H$o  {bE nhbr Bg àH$ma H$s {H$ñ_ h&¡  ̂ r_m 
œVo m a~r Ed§ nN>Vo r Iar\$ H$o  {bE g\$o X ß`mO H$s {H$ñ_ h,¡  
O~ {H$ ̂ r_m aSo > g^r VrZ _mg¡ _m| _| CJmB© Om gH$Vr h&¡

ApIb ^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ 
n[a`moOZm (A.^m.ß`m.b.AZw.Zo.n.) Ho$ VhV Xmo E\$  1
g§H$am| (S>rAmoOrAma g§H$a-7 Ed§ S>rAmoOrAma g§H$a-50) 
H$s ~hþñWmZr` n[ajUm| Ho$ {bE g§ñVw{V H$s JB© h¡& CÞV 
nr‹T>r _| g\o$X ß`mO Ho$ AmR> d§eH«$_ àg§ñH$aU Ho$ {bE 
Cn`wº$ VWm 18% go Á`mXm Hw$b KwbZerb R>mog nXmW© 
`wº$ nmE JE& N>moQ>o {XZm| dmbo ñdXoer Am¡a b§~o {XZm| dmbo 
{dXoer ß`mO Ho$ ~rM {H$E JE g§H$aU M¶{ZV {H$ñ_m| go 
A{YH$ {dnUZ `mo½` CnO XoZo _| AmedmZ gm{~V hþE& 
g\o$X _ëQ>rßbm`a ß`mO H$s EH$ AZwR>r àOm{V 
"S>ãë`yE_-514' H$s nhMmZ H$s JB©, Omo {H$ nN>oVr Iar\$ 
Ed§ a~r _m¡g_ Ho$ {bE AmedmZ nmB© JB©& àénr Am§H$S>m| Ho$ 
AmYma na bhgwZ H$s 625 à{d{ï>`m| _| go 39 à{d{ï>`m| H$m 
EH$ Am§VaH$ g_yh nhMmZm J`m& bhgwZ Ho$ Hw$N> OëX 
n[an¹$Vm Am¡a A{YH$ CnO XoZo dmbo àOZH$ d§eH«$_m| H$s 
nhMmZ H$s JB©& ß`mO _| g§H$a {H$ñ_m| H$m CËnmXZ H$aZo _| 
àOZH$ Ho$ én _| BñVo_mb H$aZo hoVw ewÜX d§eH«$_m| H$mo 

àm¸$WZ Preface/  
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{dH${gV H$aZo Ho$ {bE EH$Jw{UV {H$ñ_m| H$mo ào[aV {H$`m 
J`m& ̀ h g\$bVmnyd©H$ [ÛJw{UV hmo JE Am¡a H$ÝX CËnmXZ 
Ho$ {bE àjoÌ _| h¢&

H¥${Ì_ n[apñW{V`m| _| {dfmUw _wº$ bhgwZ H$pÝXH$mAm| Ho$ 
CËnmXZ H$m H$m`© ewé {H$`m J`m& àma§{^H$ n[aUm_m| go nVm 
Mbm {H$ 1 {_.J«m./br. H$mBZo{Q>Z Ed§ 6% gwH«$moO `wº$ 
E_.Eg. _mÜ`_ gyú_ H$pÝXH$mAm| H$m CËnmXZ ~‹T>mZo _| 
H$maJa h¡& {dfmUw H$m nVm bJmZo hoVw gm_J«r {dH${gV H$aZo 
Ho$ {bE Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw H$m nyam OrZmo{_H$ 
AZwH«$_ {ZYm©[aV {H$`m J`m& AmB[ag nrbm Yã~m {dfmUw 
H$m E_-AmaEZE OrZmo_ AZwH«${_V  {H$`m J`m& bhgwZ _| 
brH$ nrbr nÅ>r {dfmUw nhbr ~ma XoIm J`m Am¡a BgH$m 
Am§{eH$ grnr OrZ (à{d{ï> H«$. Ho$E\$ 850539) 
AZwH«${_V {H$`m J`m&

Bg df© gñ` {d{Y`m| na Xmo gñ§ V{w V`m§ amï>́r` ñVa na H$s 
JB&ª  EH$ g_{o H$V nmfo H$ VËd à~Y§ Z na Wr, {Oggo 
AO{¡ dH$ Cda© H$m| H$o  Cn`mJo  H$mo H$_ H$aZo _| _XX hmVo r h&¡  
Bg gñ§ V{w V H$o  AZgw ma 15 Q>Z gS‹ >r hBþ © Jm~o a H$s ImX, 
EOµ mño nmB[ab_ Ama¡  \$mñ\$o Q> Kmbo Zdo mbo {OdmUw (àË`Ho $ 5 
{H$.Jm« ./h.o ) H$s O{¡ dH$ ImX H$o  gmW EZnrH$o Eg 
110:40:60:40 {H$.Jm« . H$o  g§̀ ºw $ BñV_o mb go A{YH$ 
{dnUZ ̀ m½o ` H$ÝX Ama¡  bmJV bm^ AZnw mV nm`m OmVm h&¡  
Bggo AO{¡ dH$ Cda© H$m| H$o  BñV_o mb _| 25% H$s H$_r AmVr 
h&¡  h[a`mUm, amOñWmZ, CÎma àXeo , {~hma, n{ü_ ~J§ mb, 
_{Unaw , _Ü` àXeo , Am{o S>em, JOw amV, _hmamï>́, V{_bZmS>w  
Ama¡  H$ZmQ© >H$ g{hV A{YH$me§  jÌm| _| Bg gñ§ V{w V H$mo 
Cn`mJo  _| bm`m Om gH$Vm h&¡

Xÿgar g§ñVw{V IanVdma à~§YZ na Wr& Bg g§ñVw{V Ho$ 
AZwgma amonmB© Ho$ 40-60 {XZm| ~mX Am°pŠgâë`wamo\o$Z 
23.5% B©gr H$m BñVo_mb + EH$ hñV {ZamB© H$aZo go 
A{YH$ {dnUZ `mo½` H$ÝX CnO, IanVdma {Z`§ÌU 
j_Vm Ed§ bmJV bm^ AZwnmV nm`m OmVm h¡& CÎma àXoe, 
{~hma, n{ü_ ~§Jmb, _{Unwa, _Ü` àXoe, Amo{S>em, 
JwOamV, _hmamï´>, V{_bZmSw> Am¡a H$Zm©Q>H$ g{hV H$B© 
amÁ`m| _| Bg g§ñVw{V H$mo Cn`moJ _| bm`m Om gH$Vm h¡& 

df© H$o  Xma¡ mZ, àmÚ¡ m{o JH$s hñVmV§ aU H$s H$B© J{V{d{Y`m§ 
Am`m{o OV H$s JB&©  BZ_| OZOmVr` Cn`mOo Zm Ed§ ndy mÎ} ma 
ndV©  ̀ mOo Zm H$m eŵ ma§̂  em{_b h&¡  BZ H$m`H© $« _m| _| àË`Ho $ H$o  
VhV, 10 {H$gmZ g_hy m| H$mo ß`mO ~rO CËnmXZ g{hV ß`mO 
d bhgZw  CËnmXZ H$o  {bE AnZm`m J`m& àXeZ©  narjUm| H$o  

Am`mOo Z H$o  Abmdm, BZ {H$gmZ g_hy m| H$mo à{ejU {X`m J`m 
VWm CËnmX gm_Jr«  àXmZ H$s JB&©  _hmamï>́ H$o  AH$mbo m Ed§ dYm© 
{Obm| _| {H$gmZm| H$o  IVo m| na Iar\$ Ed§ nN>Vo r Iar\$ 
CËnmXZ àmÚ¡ m{o JH$s H$o  {bE A{J_«  n{§ º$ àXeZ©  ̂ r H$m`mp© ÝdV 
{H$E JE& nUw ,o  _hmamï>́ Ama¡  ZmbX§ m, {~hma _| {H$gmZm| H$o  IVo m| 
na a~r A{J_«  n{§ º$ àXeZ©  H$m`mp© ÝdV {H$E JE& H$o .H$.AZ.w g.§ , 
ZmJnaw  _| H$¥ {f dgV§ , nUw o _| gH$mb EJm« do Z VWm H$¥ .{d.H$o ., 
~mam_Vr _| hBþ © àXeZ© r g{hV H$B© àXe{© Z`m| _| ß`m.b.AZ.w {Z. 
Zo ̂ mJ {b`m&

ß`m.b.AZw.{Z. Zo ApIb ^maVr` ß`mO Ed§ bhgwZ 
AZwg§YmZ ZoQ>dH©$ n[a`moOZm H$s Mm¡Wr dm{f©H$ H$m`©embm 
Aà¡b 18-19, 2013 H$mo {~YmZ MÝÐ H¥${f {dœ{dÚmb` 
({~.M.H¥$.{d.), H$ë`mUr _| VWm A.^m.ß`m.b.AZw.{Z H$s 
nm§Mdr dm{f©H$ H$m`©embm Am¡a "ß`mO H$s \$gb gwYma Ed§ 
~rOmoËnmXZ' na {dMma-_§WZ gÌ _mM© 13-15, 2014 
H$mo amï´>r` ~mJdmZr AZwg§YmZ Ed§ {dH$mg à{Vð>mZ, Zm{gH$ 
_| Am`mo{OV {H$E& H¥${f àm¡Úmo{JH$s à~§YZ A{^H$aU 
(AmË_m) ̀ moOZm Ho$ A§VJ©V VWm Zm~mS©> O¡gr EO|{g`m| Ho$ 
AZwamoY na H$B© à{ejU H$m`©H«$_ Am`mo{OV {H$E JE& amÁ` 
gaH$ma Ho$ A{YH$m[a`m| Ho$ {bE EH$ _m°S>b à{ejU 
nmR>çH«$_ H$m ^r Am`moOZ {H$`m J`m; {Ogo {dñVma 
{ZXoemb`, ^maV gaH$ma Ûmam àm`mo{OV {H$`m J`m Wm& 
_mZd g§gmYZ {dH$mg H$m`©H«$_ Ho$ A§VJ©V N>h d¡km{ZH$m| 
H$mo ^maV _| AnZr {deofkVm Ho$ joÌ _| à{ejUm| Ho$ {bE 
à{V{Z`wº$ {H$`m J`m VWm am.H¥$.Z.n.- ~mJdmZr Ho$ 
_m.g§.{d. H$m`©H«$_ Ho$ A§VJ©V EH$ d¡km{ZH$ H$mo O¡dgwajm Ho$ 
joÌ _| CÞV à{ejU Ho$ {bE A_o[aH$m _| à{V{Z`wº$ {H$`m 
J`m& dV©_mZ {d{Îm` df© _| g§ñWmZ Zo H¥${f CnµO, àH$meZm| 
H$s {~H«$s, AZw~§Y AZwg§YmZ, AZwk{á, Am{X Ho$ _mÜ`_ go 
72.48 bmI én`o H$m A^yVnyd© amOñd CËnÞ {H$`m&

A§V _|, _¡ {ZYm©[aV bú`m| H$s àm{á Ho$ {bE _mJ©Xe©Z Ed§ 
AZdaV àmoËgmhZ Ho$ {bE S>m°.Eg. Aæ`ßnZ, g{Md, H¥${f 
AZwg§YmZ VWm {ejm {d^mJ, H¥${f _§Ìmb` Ed§ 
_hm{ZXoeH$, ^m.H¥$.AZw.n. Am¡a S>m°. EZ. Ho$. H¥$îU Hw$_ma, 
Cn _hm{ZXoeH$ (~mJdmZr {dkmZ) Ho$ à{V hm{X©H$ 
H¥$VkVm ì`º$ H$aVm hÿ§²& ß`m.b.AZw.{Z. H$s àH$meZ 
g{_{V, d¡km{ZH$m| VWm AÝ` A{YH$m[a`m|/ H$_©Mm[a`m| H$mo 
_¡ YÝ`dmX XoVm hÿ§, {OÝhm|Zo Bg XñVmdoO H$mo àH$m{eV 
H$aZo _| AnZm A_yë` g_` Am¡a l_ H$m ̀ moJXmZ {X`m h¡&

high yielding breeding lines of garlic were identified. 

In order to develop pure lines for use as parents in 

hybrid production in onion, haploids were induced. 

These were successfully diplodized and are in field 

for bulb production. 

Work on production of virus-free garlic bulbils in 

vitro has been initiated. Preliminary results showed 

that MS media with 1 mg/l Kinetin and 6% sucrose 

was effective in increasing the production of 

microbulbils. For developing virus detection kits, the 

complete genomic sequence of a Garlic Common 

Latent Virus (GarCLV) was determined. M-RNA 

genome of IYSV has been sequenced. Incidence of 

LYSV was observed first time on garlic and its partial 

CP gene has been sequenced (Accession 

No.KF850539). 

This year two recommendations on cultivation 

practices were also made at national level. One 

pertains to integrated nutrient management, which 

help in reducing the use of inorganic fertilizers. 

According to this recommendation a combined 

application of 110:40:60:40 kg NPKS along with 

organic manures equivalent to 15 t FYM and 

Azospirillum and Phosphate Solubilising Bacteria 

(PSB) @ 5 kg each/ha gives higher marketable bulb 

yield and cost benefit ratio. It also reduces the use of 
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can be followed in most of regions including 
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The second recommendation is for weed 

management. According to this recommendation, 

application of Oxyflurofen 23.5% EC before planting 

+ one hand weeding at 40-60 days after 

transplanting gives higher marketable bulb yield, 

WCE and B:C ratio. This recommendation can be 

followed in most of states including Uttar Pradesh, 

Bihar, West Bengal, Manipur, Madhya Pradesh, 

Odisha, Gujarat, Maharashtra, Tamil Nadu and 

Karnataka

During the year, a number of activities on transfer of 

technology were conducted. These include 

launching of Tribal Sub-Plan and North-East Hill Plan. 

Under each of these programmes, 10 farmers groups 

were adopted for both onion and garlic production 

including onion seed production. Besides 

conducting demonstration trials, these farmers 

groups were provided trainings and inputs.

Frontline demonstrations were also carried out for 

kharif and late kharif production technologies at 

farmers' fields in Akola and Wardha districts of 

Maharashtra. Rabi frontline demonstrations were 

carried out in farmers' fields at Pune, Maharashtra 

and Nalanda, Bihar. DOGR also participated in a 

number of exhibitions including Krishi Vasant at CICR 

Nagpur, Sakal Agrowon at Pune and an exhibition at 
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Brain-Storming Session on “Crop Improvement and 
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Research and Development Foundation, Nashik 

from 13-15th March 2014. Several training 

programmes were organized under Agricultural 

Technology Management Agency (ATMA) scheme 

and also on the request of sponsoring agencies like 

NABARD. A Model Training course for state 

government officials was also organized, which was 

sponsored by Directorate of Extension, Govt of India. 

Under the human resource development 

programme, six scientists were deputed for trainings 

in the area of their expertise in India and one 

scientist was deputed to USA for advanced training 

under HRD programme of NAIP- Hort in the area of 

Biosecurity. In the current financial year, the institute 
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contract research, licensing etc. 
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{dH${gV H$aZo Ho$ {bE EH$Jw{UV {H$ñ_m| H$mo ào[aV {H$`m 
J`m& ̀ h g\$bVmnyd©H$ [ÛJw{UV hmo JE Am¡a H$ÝX CËnmXZ 
Ho$ {bE àjoÌ _| h¢&

H¥${Ì_ n[apñW{V`m| _| {dfmUw _wº$ bhgwZ H$pÝXH$mAm| Ho$ 
CËnmXZ H$m H$m`© ewé {H$`m J`m& àma§{^H$ n[aUm_m| go nVm 
Mbm {H$ 1 {_.J«m./br. H$mBZo{Q>Z Ed§ 6% gwH«$moO `wº$ 
E_.Eg. _mÜ`_ gyú_ H$pÝXH$mAm| H$m CËnmXZ ~‹T>mZo _| 
H$maJa h¡& {dfmUw H$m nVm bJmZo hoVw gm_J«r {dH${gV H$aZo 
Ho$ {bE Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw H$m nyam OrZmo{_H$ 
AZwH«$_ {ZYm©[aV {H$`m J`m& AmB[ag nrbm Yã~m {dfmUw 
H$m E_-AmaEZE OrZmo_ AZwH«${_V  {H$`m J`m& bhgwZ _| 
brH$ nrbr nÅ>r {dfmUw nhbr ~ma XoIm J`m Am¡a BgH$m 
Am§{eH$ grnr OrZ (à{d{ï> H«$. Ho$E\$ 850539) 
AZwH«${_V {H$`m J`m&
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high yielding breeding lines of garlic were identified. 

In order to develop pure lines for use as parents in 

hybrid production in onion, haploids were induced. 

These were successfully diplodized and are in field 

for bulb production. 

Work on production of virus-free garlic bulbils in 

vitro has been initiated. Preliminary results showed 

that MS media with 1 mg/l Kinetin and 6% sucrose 

was effective in increasing the production of 

microbulbils. For developing virus detection kits, the 

complete genomic sequence of a Garlic Common 

Latent Virus (GarCLV) was determined. M-RNA 

genome of IYSV has been sequenced. Incidence of 

LYSV was observed first time on garlic and its partial 

CP gene has been sequenced (Accession 

No.KF850539). 

This year two recommendations on cultivation 

practices were also made at national level. One 

pertains to integrated nutrient management, which 

help in reducing the use of inorganic fertilizers. 

According to this recommendation a combined 

application of 110:40:60:40 kg NPKS along with 

organic manures equivalent to 15 t FYM and 

Azospirillum and Phosphate Solubilising Bacteria 

(PSB) @ 5 kg each/ha gives higher marketable bulb 

yield and cost benefit ratio. It also reduces the use of 

inorganic fertilizers by 25%. This recommendation 

can be followed in most of regions including 

Haryana, Rajasthan, Uttar Pradesh, Bihar, West 

Bengal, Manipur, Madhya Pradesh, Odisha, Gujarat, 

Maharashtra, Tamil Nadu and Karnataka. 

The second recommendation is for weed 

management. According to this recommendation, 

application of Oxyflurofen 23.5% EC before planting 

+ one hand weeding at 40-60 days after 

transplanting gives higher marketable bulb yield, 

WCE and B:C ratio. This recommendation can be 

followed in most of states including Uttar Pradesh, 

Bihar, West Bengal, Manipur, Madhya Pradesh, 

Odisha, Gujarat, Maharashtra, Tamil Nadu and 

Karnataka

During the year, a number of activities on transfer of 

technology were conducted. These include 

launching of Tribal Sub-Plan and North-East Hill Plan. 

Under each of these programmes, 10 farmers groups 

were adopted for both onion and garlic production 

including onion seed production. Besides 

conducting demonstration trials, these farmers 

groups were provided trainings and inputs.

Frontline demonstrations were also carried out for 

kharif and late kharif production technologies at 

farmers' fields in Akola and Wardha districts of 

Maharashtra. Rabi frontline demonstrations were 

carried out in farmers' fields at Pune, Maharashtra 

and Nalanda, Bihar. DOGR also participated in a 

number of exhibitions including Krishi Vasant at CICR 

Nagpur, Sakal Agrowon at Pune and an exhibition at 

KVK, Baramati.

thDOGR organized the IV  Annual Workshop of All 

India Network Research Project on Onion and Garlic 

( A I N R P O G )  a t  B i d h a n  C h a n d r a  K r i s h i  

Vishwavidayalya (BCKV), Kalyani on April 18-19, 2013 
thand the V  Annual Workshop of AINRPOG and a 

Brain-Storming Session on “Crop Improvement and 

Seed Production of Onion” at National Horticultural 

Research and Development Foundation, Nashik 

from 13-15th March 2014. Several training 

programmes were organized under Agricultural 

Technology Management Agency (ATMA) scheme 

and also on the request of sponsoring agencies like 

NABARD. A Model Training course for state 

government officials was also organized, which was 

sponsored by Directorate of Extension, Govt of India. 

Under the human resource development 

programme, six scientists were deputed for trainings 

in the area of their expertise in India and one 

scientist was deputed to USA for advanced training 

under HRD programme of NAIP- Hort in the area of 

Biosecurity. In the current financial year, the institute 

generated a record revenue of Rs. 72.48 lakhs 

through the sale of farm produce, publications, 

contract research, licensing etc. 

In the end, I would like to express my deep sense of 

gratitude to Dr. S. Ayyappan, Secretary, DARE and 

DG, ICAR and Dr. N.K. Krishna Kumar, DDG 

(Horticulture Science) for their guidance and 

unending support to achieve the set goals. Thanks 

are also due to publication committee, scientists and 

other staff of DOGR for their valuable inputs to bring 

out this publication. 
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Directorate of Onion and Garlic Research (DOGR) is 

a national institute under the aegis of Indian 

Council of Agricultural Research (ICAR). Research 

and development activities at the Directorate are 

targeted towards crop improvement, crop 

production, resource management, crop 

protection and post-harvest management of onion 

and garlic. The salient achievements in the ongoing 

R&D programmes during the year 2013-14 are 

summarized discipline-wise. 

To strengthen the germplasm collection, 

explorations were undertaken in Arunachal Pradesh 

and Assam. It resulted in collection of nine Allium 

species (wild and cultivated) and 49 lines. Forty 

accessions of Alliums were introduced from USA. At 

present 25 Allium species with 116 lines are being 

maintained in open as well as in poly house under 

artificial conditions. The total germplasm collection 

at DOGR is now over 1700 accessions of onion, garlic 

and other Allium species.

The evaluation of red onion germplasm during late 

kharif revealed that accessions 1500 (66.67 t/ha) and 

1360 (63.89 t/ha) were higher yielding than the best 

check Bhima Shakti (50.32 t/ha) and these were also 

free from doubles and bolters. Minimum storage loss 

after five months of storage was recorded in 

accession 1303 (18.20%) followed by accession 1500 

(28.19%). During rabi, accessions 1091, 1270, 1303, 

1370 and 1392 produced more than 50.0 t/ha 

marketable yield, which was higher than the check 

Bhima Kiran (43.17 t/ha). In multiplier onion, the 

highest bulb yield was recorded in accession 1519-

Agg (22.80 t/ha) followed by 1549-Agg (21.33 t/ha). 

During kharif, accessions 1456, 1461, 1328, 1359, 

1414, 1466 and 1540 had more than 18% higher 

marketable yield than the best check Bhima Super 

(21.33 t/ha). Out of 24 white onion germplasm 

Crop Improvement

evaluated during rabi, three lines W-329, W-435 and 

W-119 had more than 40 t/ha marketable yield, 

which was higher than the check Bhima Shweta (37 

t/ha). After three months of storage, four lines (W-

416, W-088, W-078, and W-174) had less than 30% 

total weight loss as compared to 49% in check Bhima 

Shweta. During kharif, one entry W-428 matured in 

97 days i.e. seven days earlier than the check and also 

yielded higher (33.1 t/ha) than check Bhima Shubhra 

(22.42 t/ha). 

In garlic, using phenotypic data of 625 garlic 

accessions a core set of 39 accessions was developed. 

Out of 104 garlic accessions evaluated in kharif, 

accessions 654 and 674 and elite lines AC-74-7, ACC-

471, ColAC-316.15, RG-37, ColAC-36-0.5, CDT-14.6 

and T-8-1 were found superior. A protocol for in vitro 

regeneration of plants through callus in garlic was 

standardized and 50 plantlets were developed. Use of 

sorbitol (4%) was found effective for in vitro 

conservation of garlic

In the project 'Breeding for improved onion varieties', 

five varieties viz. Bhima Super, Bhima Red, Bhima 

Dark Red, Bhima Shweta and Bhima Shubhra were 
thidentified for release by the 4  AINRPOG Group 

Meeting held at BCKV, Kalyani during April 18-19, 

2013. During late kharif, EL-1414 (65.19 t/ha) yielded 

higher than the best check Bhima Shakti (54.76 t/ha). 

It has dark red, oval and big bulb (avg. bulb weight 

111.45 g) and was free of doubles and bolters. During 

rabi, EL-625 (56.67 t/ha) and EL-671 (54.07 t/ha) 

yielded higher than the best check Bhima Shakti 

(43.67 t/ha). Minimum days to maturity were in 

DOGR-1203 (88 days) followed by DOGR-595-Sel and 

DOGR-1047-Sel (95 days). Minimum storage loss after 

four months of storage was in DOGR-592-Sel 

(21.35%) followed by N-2-4-1 (GLR) (27.17%). During 

kharif, C6-KM-2 and C6-KM-1 yielded higher than the 

best check Bhima Dark Red (31.87 t/ha). 

In white onion, out of 50 advance breeding lines, W-

171/EL-4, W-122 AD, W-401/EL-4 and W-422/EL-4 

had marketable yield between 34.29 and 38.89 t/ha 

compared to 33.59 t/ha in check Bhima Shweta in 

rabi season. Storage losses in three lines viz. W-

440/EL-4, W-122 AD and W-417 AD was between 

ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` (ß`m.b.AZw.{Z.), 
^maVr` H¥${f AZwg§YmZ n[afX (^m.H¥$.AZw.n.) Ho$ A§VJ©V EH$ 
amï´>r` g§ñWmZ h¡& {ZXoemb` _| AZwg§YmZ Ed§ {dH$mg 
J{V{d{Y`m| H$mo \$gb gwYma, \$gb CËnmXZ, g§gmYZ 
à~§YZ, \$gb g§ajU Ed§ gñ`moÎma à~§YZ H$s Amoa bpú`V 
{H$`m J`m h¡& df© 2013-14 Ho$ Xm¡amZ AZwg§YmZ d {dH$mg 
H$m`©H«$_m| _| nmB© JB© _w»` CnbpãY`m| H$m {df`mZwgma {ddaU 
g§jon _| Bg àH$ma h¡&

OZZÐì` g§H$bZ H$mo ~b XoZo Ho$ {bE, AéUmMb àXoe Am¡a 
Ag_ _| AÝdofU H$a Zm¡ E{b`_ àOm{V`m| (dÝ` Ed§ IoVr 
`mo½`) Ed§ 49 à{d{ï>`m| H$m g§H$bZ {H$`m J`m& E{b`_ H$s 
Mmbrg à{d{ï>`m§ A_|[aH$m go g§H${bV H$s JB©& dV©_mZ _| 25 
E{b`_ àOm{V`m| H$s 116 à{d{ï>`m| H$m _wº$ dmVmdaU _| Am¡a 
gmW hr H¥${Ì_ n[apñW{V`m| _| nm°brhmD$g _| aIaImd {H$`m 
J`m h¡& ß`m.b.AZw.{Z. _| A^r VH$ ß`mO, bhgwZ Am¡a AÝ` 
E{b`_ àOm{V`m| H$s Hw$b 1700 go Á`mXm à{d{ï>`m| H$m 
OZZÐì` g§H$bZ {H$`m J`m h¡&

nN>Vo r Iar\$ H$o  Xma¡ mZ bmb ß`mO OZZÐì`m| H$o  _ëy `mH§ $Z go 
nVm Mbm {H$ à{d{ï>`m§ 1500 (66.67 Q>./h.o ) Ama¡  1360 
(63.89 Q>./h.o ) _| CËH$¥ ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (50.32 
Q>./h.o ) go A{YH$ CnO àmá hBþ © VWm `h Vmao  dmbo Ed§ OmS‹o > 
H$ÝXm| go ̂ r _ºw $ Wt& ̂ S§ >maU H$o  nmM§  _hrZo ~mX Ý`Zy V_ ̂ S§ >maU 
j{V à{d{ï> 1303 (18.20%) Ama¡  CgH$o  ~mX à{d{ï> 1500 
(28.19%) _| nmB© JB&©  a~r H$o  Xma¡ mZ nmM§  à{d{ï>`m| 1091, 
1270, 1303, 1370 Ed§ 1392 _| 50.0 Q>./h.o  go A{YH$ 
{dnUZ `m½o ` CnO H$s nX¡ mdma hBþ © Omo {H$ñ_ ^r_m {H$aZ 
(43.17 Q>./h.o ) go ~ho Va Wr& _ëQ>rßbm`a ß`mO _| A{YH$V_ 
H$ÝX CnO à{d{ï> 1519-EOrOr (22.80 Q>./h.o ) _,|  CgH$o  
~mX 1549-EOrOr (21.33 Q>./h.o ) _| XO© H$s JB&©  Iar\$ _| 
gmV à{d{ï>`m| 1456, 1461, 1328, 1359, 1414, 1466 
Ed§ 1540 _| CËH$¥ ï> M¶{ZV {H$ñ_ ̂ r_m gnw a (21.33%) go 
18% A{YH$ {dnUZ `m½o ` CnO àmá hBþ &©  a~r H$o  Xma¡ mZ 
_ëy `m{§ H$V 24 g\$o X ß`mO OZZÐì`m| _| go VrZ de§ H$« _m| 
S>ãë`-y 329, S>ãë`-y 435 Ed§ S>ãë`-y 119 _| 40 Q>./h.o  go 
A{YH$ {dnUZ ̀ m½o ` CnO àmá hBþ ,©  Omo {H$ M¶{ZV {H$ñ_ ̂ r_m 

\$gb gwYma

œVo m (37 Q>./h.o ) go Á`mXm Wr& VrZ _hrZm| H$o  ̂ S§ >maU H$o  nümV 
Mma de§ H$« _m| (S>ãë`-y 416, S>ãë`-y 088, S>ãë`-y 078 Ed§ 
S>ãë`-y 174) _| 30% go H$_ ̂ ma j{V XIo r JB© Omo {H$ {H$ñ_ 
^r_m œVo m (49%) H$s Vbw Zm _| H$_ Wr& Iar\$ _,|  EH$ à{d{ï> 
S>ãë`-y 428 {H$ñ_ ^r_m eŵ m«  (22.42 Q>./h.o ) go gmV {XZ 
nhbo ̀ mZr 97 {XZm| _| n¹$ hBþ © Ama¡  Bg_| CnOµ  (33.1 Q>./h.o ) 
^r A{YH$ àmá hBþ &©

bhgwZ _| 625 bhgwZ à{d{ï>`m| Ho$ àénr Am§H$S>o BñVo_mb H$a 
39 à{d{ï>`m| H$m EH$ Am§VaH$ g_yh {dH${gV {H$`m J`m& Iar\$ 
_| _yë`m§{H$V 104 bhgwZ à{d{ï>`m| _| à{d{ï> 654 Ed§ 674 
Am¡a CÞV d§eH«$_ Egr-74-7, Egrgr-471, H$mobEgr-
316.15, AmaOr-37, H$mobEgr-36-0.5, grS>rQ>r-14.6 
Ed§ Q>r-8-1 ~ohVa nmE JE& à`moJembr` n[apñW{V`m| _| 
bhgwZ _| H¡$bg Ho$ _mÜ`_ go nm¡Ym| H$m nwZê$ËnmXZ H$aZo Ho$ 
{bE EH$ {d{Y _mZH$sH¥$V H$s JB© VWm 50 nm¡Yo {dH${gV {H$E 
JE& à`moJembr` n[apñW{V`m| _| bhgwZ g§ajU Ho$ {bE 
gmo{~©Q>b (4%) H$m BñVo_mb à^mdr nm`m J`m&

‘CÞV ß`mO {H$ñ_m| H$m àOZZ’ n[a`moOZm _| nm§M {H$ñ_| ̂ r_m 
gwna, ^r_m aoS>, ^r_m S>mH©$ aoS>, ^r_m œoVm Ed§ ^r_m ew^«m H$mo 
{~.M.H¥$.{d., H$ë`mUr _| E{àb 18-19, 2013 Ho$ Xm¡amZ hþB© 
A.^m.ß`m.b.AZw.Zo.n. H$s Mm¡Wr g_yh ~¡R>H$ _| {d_moMZ Ho$ {bE 
nhMmZm J`m& nN>oVr Iar\$ Ho$ Xm¡amZ B©Eb-1414 (65.19 
Q>./ho.) _| CËH¥$ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (54.76 Q>./ho.) 
go A{YH$ H$ÝX CnO àmá hþB©& BgHo$ H$ÝX Jhao bmb, A§S>mH$ma 
Am¡a ~‹S>o AmH$ma Ho$ Wo (Am¡gVZ H$ÝX ̂ ma 111.45 J«m.) VWm 
Omo‹S> Ed§ Vmoa go _wº$ Wo& a~r Ho$ Xm¡amZ B©Eb-625(56.67 
Q>./ho.) Ed§ B©Eb-671 (54.07 Q>./ho.) _| CËH¥$ï> M¶{ZV 
{H$ñ_ ̂ r_m e{º$ (43.67 Q>./ho.) go A{YH$ H$ÝX CnO àmá 
hþB©& S>rAmoOrAma-1203 (88 {XZ) Ý`yZV_ {XZm| _| n¹$ hþB©, 
CgHo$ ~mX H$m ñWmZ S>rAmoOrAma-595-gob Ed§ 
S>rAmoOrAma-1047-gob (95 {XZ) H$m ahm& Mma _hrZo 
^§S>maU Ho$ nümV Ý`yZV_ ^§S>maU j{V S>rAmoOrAma-592- 
gob (21.35%) _| nmB© JB© Am¡a CgHo$ ~mX H$m ñWmZ EZ-2-
4-1 (OrEbAma) H$m ahm (27.17%)& Iar\$ Ho$ Xm¡amZ gr 
6-Ho$E_-2 Am¡a gr 6-Ho$E_-1 _| CËH¥$ï> M¶{ZV {H$ñ_ 
^r_m S>mH©$ aoS> (31.87 Q>./ho.) go A{YH$ CnO àmá hþB©&

g\$o X ß`mO _,|  a~r _mg¡ _ _| {H$ñ_ ̂ r_m œVo m (33.59 Q>./h.o ) 
H$s Vbw Zm _| 50 CÞV àOZZ de§ H$« _m| _| go S>ãë`-y 171/ 
BE© b-4, S>ãë`-y 122 ES>r, S>ãë`-y 401/BE© b-4 Ed§ S>ãë`-y
422/BE© b-4 _| {dnUZ `m½o ` CnO 34.39 Ama¡  38.89 
Q>./h.o  H$o  ~rM àmá hBþ &©  M¶{ZV$ {H$ñ_ (70.32%) H$s Anjo m  
VrZ de§ H$« _m| S>ãë`-y 440/BE© b-4, S>ãë`-y 122 ES>r Ed§ 
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Directorate of Onion and Garlic Research (DOGR) is 

a national institute under the aegis of Indian 

Council of Agricultural Research (ICAR). Research 

and development activities at the Directorate are 

targeted towards crop improvement, crop 

production, resource management, crop 

protection and post-harvest management of onion 

and garlic. The salient achievements in the ongoing 

R&D programmes during the year 2013-14 are 

summarized discipline-wise. 

To strengthen the germplasm collection, 

explorations were undertaken in Arunachal Pradesh 

and Assam. It resulted in collection of nine Allium 

species (wild and cultivated) and 49 lines. Forty 

accessions of Alliums were introduced from USA. At 

present 25 Allium species with 116 lines are being 

maintained in open as well as in poly house under 

artificial conditions. The total germplasm collection 

at DOGR is now over 1700 accessions of onion, garlic 

and other Allium species.

The evaluation of red onion germplasm during late 

kharif revealed that accessions 1500 (66.67 t/ha) and 

1360 (63.89 t/ha) were higher yielding than the best 

check Bhima Shakti (50.32 t/ha) and these were also 

free from doubles and bolters. Minimum storage loss 

after five months of storage was recorded in 

accession 1303 (18.20%) followed by accession 1500 

(28.19%). During rabi, accessions 1091, 1270, 1303, 

1370 and 1392 produced more than 50.0 t/ha 

marketable yield, which was higher than the check 

Bhima Kiran (43.17 t/ha). In multiplier onion, the 

highest bulb yield was recorded in accession 1519-

Agg (22.80 t/ha) followed by 1549-Agg (21.33 t/ha). 

During kharif, accessions 1456, 1461, 1328, 1359, 

1414, 1466 and 1540 had more than 18% higher 

marketable yield than the best check Bhima Super 

(21.33 t/ha). Out of 24 white onion germplasm 

Crop Improvement

evaluated during rabi, three lines W-329, W-435 and 

W-119 had more than 40 t/ha marketable yield, 

which was higher than the check Bhima Shweta (37 

t/ha). After three months of storage, four lines (W-

416, W-088, W-078, and W-174) had less than 30% 

total weight loss as compared to 49% in check Bhima 

Shweta. During kharif, one entry W-428 matured in 

97 days i.e. seven days earlier than the check and also 

yielded higher (33.1 t/ha) than check Bhima Shubhra 

(22.42 t/ha). 

In garlic, using phenotypic data of 625 garlic 

accessions a core set of 39 accessions was developed. 

Out of 104 garlic accessions evaluated in kharif, 

accessions 654 and 674 and elite lines AC-74-7, ACC-

471, ColAC-316.15, RG-37, ColAC-36-0.5, CDT-14.6 

and T-8-1 were found superior. A protocol for in vitro 

regeneration of plants through callus in garlic was 

standardized and 50 plantlets were developed. Use of 

sorbitol (4%) was found effective for in vitro 

conservation of garlic

In the project 'Breeding for improved onion varieties', 

five varieties viz. Bhima Super, Bhima Red, Bhima 

Dark Red, Bhima Shweta and Bhima Shubhra were 
thidentified for release by the 4  AINRPOG Group 

Meeting held at BCKV, Kalyani during April 18-19, 

2013. During late kharif, EL-1414 (65.19 t/ha) yielded 

higher than the best check Bhima Shakti (54.76 t/ha). 

It has dark red, oval and big bulb (avg. bulb weight 

111.45 g) and was free of doubles and bolters. During 

rabi, EL-625 (56.67 t/ha) and EL-671 (54.07 t/ha) 

yielded higher than the best check Bhima Shakti 

(43.67 t/ha). Minimum days to maturity were in 

DOGR-1203 (88 days) followed by DOGR-595-Sel and 

DOGR-1047-Sel (95 days). Minimum storage loss after 

four months of storage was in DOGR-592-Sel 

(21.35%) followed by N-2-4-1 (GLR) (27.17%). During 

kharif, C6-KM-2 and C6-KM-1 yielded higher than the 

best check Bhima Dark Red (31.87 t/ha). 

In white onion, out of 50 advance breeding lines, W-

171/EL-4, W-122 AD, W-401/EL-4 and W-422/EL-4 

had marketable yield between 34.29 and 38.89 t/ha 

compared to 33.59 t/ha in check Bhima Shweta in 

rabi season. Storage losses in three lines viz. W-

440/EL-4, W-122 AD and W-417 AD was between 

ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` (ß`m.b.AZw.{Z.), 
^maVr` H¥${f AZwg§YmZ n[afX (^m.H¥$.AZw.n.) Ho$ A§VJ©V EH$ 
amï´>r` g§ñWmZ h¡& {ZXoemb` _| AZwg§YmZ Ed§ {dH$mg 
J{V{d{Y`m| H$mo \$gb gwYma, \$gb CËnmXZ, g§gmYZ 
à~§YZ, \$gb g§ajU Ed§ gñ`moÎma à~§YZ H$s Amoa bpú`V 
{H$`m J`m h¡& df© 2013-14 Ho$ Xm¡amZ AZwg§YmZ d {dH$mg 
H$m`©H«$_m| _| nmB© JB© _w»` CnbpãY`m| H$m {df`mZwgma {ddaU 
g§jon _| Bg àH$ma h¡&

OZZÐì` g§H$bZ H$mo ~b XoZo Ho$ {bE, AéUmMb àXoe Am¡a 
Ag_ _| AÝdofU H$a Zm¡ E{b`_ àOm{V`m| (dÝ` Ed§ IoVr 
`mo½`) Ed§ 49 à{d{ï>`m| H$m g§H$bZ {H$`m J`m& E{b`_ H$s 
Mmbrg à{d{ï>`m§ A_|[aH$m go g§H${bV H$s JB©& dV©_mZ _| 25 
E{b`_ àOm{V`m| H$s 116 à{d{ï>`m| H$m _wº$ dmVmdaU _| Am¡a 
gmW hr H¥${Ì_ n[apñW{V`m| _| nm°brhmD$g _| aIaImd {H$`m 
J`m h¡& ß`m.b.AZw.{Z. _| A^r VH$ ß`mO, bhgwZ Am¡a AÝ` 
E{b`_ àOm{V`m| H$s Hw$b 1700 go Á`mXm à{d{ï>`m| H$m 
OZZÐì` g§H$bZ {H$`m J`m h¡&

nN>Vo r Iar\$ H$o  Xma¡ mZ bmb ß`mO OZZÐì`m| H$o  _ëy `mH§ $Z go 
nVm Mbm {H$ à{d{ï>`m§ 1500 (66.67 Q>./h.o ) Ama¡  1360 
(63.89 Q>./h.o ) _| CËH$¥ ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (50.32 
Q>./h.o ) go A{YH$ CnO àmá hBþ © VWm `h Vmao  dmbo Ed§ OmS‹o > 
H$ÝXm| go ̂ r _ºw $ Wt& ̂ S§ >maU H$o  nmM§  _hrZo ~mX Ý`Zy V_ ̂ S§ >maU 
j{V à{d{ï> 1303 (18.20%) Ama¡  CgH$o  ~mX à{d{ï> 1500 
(28.19%) _| nmB© JB&©  a~r H$o  Xma¡ mZ nmM§  à{d{ï>`m| 1091, 
1270, 1303, 1370 Ed§ 1392 _| 50.0 Q>./h.o  go A{YH$ 
{dnUZ `m½o ` CnO H$s nX¡ mdma hBþ © Omo {H$ñ_ ^r_m {H$aZ 
(43.17 Q>./h.o ) go ~ho Va Wr& _ëQ>rßbm`a ß`mO _| A{YH$V_ 
H$ÝX CnO à{d{ï> 1519-EOrOr (22.80 Q>./h.o ) _,|  CgH$o  
~mX 1549-EOrOr (21.33 Q>./h.o ) _| XO© H$s JB&©  Iar\$ _| 
gmV à{d{ï>`m| 1456, 1461, 1328, 1359, 1414, 1466 
Ed§ 1540 _| CËH$¥ ï> M¶{ZV {H$ñ_ ^r_m gnw a (21.33%) go 
18% A{YH$ {dnUZ `m½o ` CnO àmá hBþ &©  a~r H$o  Xma¡ mZ 
_ëy `m{§ H$V 24 g\$o X ß`mO OZZÐì`m| _| go VrZ de§ H$« _m| 
S>ãë`-y 329, S>ãë`-y 435 Ed§ S>ãë`-y 119 _| 40 Q>./h.o  go 
A{YH$ {dnUZ ̀ m½o ` CnO àmá hBþ ,©  Omo {H$ M¶{ZV {H$ñ_ ̂ r_m 

\$gb gwYma

œVo m (37 Q>./h.o ) go Á`mXm Wr& VrZ _hrZm| H$o  ̂ S§ >maU H$o  nümV 
Mma de§ H$« _m| (S>ãë`-y 416, S>ãë`-y 088, S>ãë`-y 078 Ed§ 
S>ãë`-y 174) _| 30% go H$_ ̂ ma j{V XIo r JB© Omo {H$ {H$ñ_ 
^r_m œVo m (49%) H$s Vbw Zm _| H$_ Wr& Iar\$ _,|  EH$ à{d{ï> 
S>ãë`-y 428 {H$ñ_ ^r_m eŵ m«  (22.42 Q>./h.o ) go gmV {XZ 
nhbo ̀ mZr 97 {XZm| _| n¹$ hBþ © Ama¡  Bg_| CnOµ  (33.1 Q>./h.o ) 
^r A{YH$ àmá hBþ &©

bhgwZ _| 625 bhgwZ à{d{ï>`m| Ho$ àénr Am§H$S>o BñVo_mb H$a 
39 à{d{ï>`m| H$m EH$ Am§VaH$ g_yh {dH${gV {H$`m J`m& Iar\$ 
_| _yë`m§{H$V 104 bhgwZ à{d{ï>`m| _| à{d{ï> 654 Ed§ 674 
Am¡a CÞV d§eH«$_ Egr-74-7, Egrgr-471, H$mobEgr-
316.15, AmaOr-37, H$mobEgr-36-0.5, grS>rQ>r-14.6 
Ed§ Q>r-8-1 ~ohVa nmE JE& à`moJembr` n[apñW{V`m| _| 
bhgwZ _| H¡$bg Ho$ _mÜ`_ go nm¡Ym| H$m nwZê$ËnmXZ H$aZo Ho$ 
{bE EH$ {d{Y _mZH$sH¥$V H$s JB© VWm 50 nm¡Yo {dH${gV {H$E 
JE& à`moJembr` n[apñW{V`m| _| bhgwZ g§ajU Ho$ {bE 
gmo{~©Q>b (4%) H$m BñVo_mb à^mdr nm`m J`m&

‘CÞV ß`mO {H$ñ_m| H$m àOZZ’ n[a`moOZm _| nm§M {H$ñ_| ̂ r_m 
gwna, ^r_m aoS>, ^r_m S>mH©$ aoS>, ^r_m œoVm Ed§ ^r_m ew^«m H$mo 
{~.M.H¥$.{d., H$ë`mUr _| E{àb 18-19, 2013 Ho$ Xm¡amZ hþB© 
A.^m.ß`m.b.AZw.Zo.n. H$s Mm¡Wr g_yh ~¡R>H$ _| {d_moMZ Ho$ {bE 
nhMmZm J`m& nN>oVr Iar\$ Ho$ Xm¡amZ B©Eb-1414 (65.19 
Q>./ho.) _| CËH¥$ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (54.76 Q>./ho.) 
go A{YH$ H$ÝX CnO àmá hþB©& BgHo$ H$ÝX Jhao bmb, A§S>mH$ma 
Am¡a ~‹S>o AmH$ma Ho$ Wo (Am¡gVZ H$ÝX ̂ ma 111.45 J«m.) VWm 
Omo‹S> Ed§ Vmoa go _wº$ Wo& a~r Ho$ Xm¡amZ B©Eb-625(56.67 
Q>./ho.) Ed§ B©Eb-671 (54.07 Q>./ho.) _| CËH¥$ï> M¶{ZV 
{H$ñ_ ̂ r_m e{º$ (43.67 Q>./ho.) go A{YH$ H$ÝX CnO àmá 
hþB©& S>rAmoOrAma-1203 (88 {XZ) Ý`yZV_ {XZm| _| n¹$ hþB©, 
CgHo$ ~mX H$m ñWmZ S>rAmoOrAma-595-gob Ed§ 
S>rAmoOrAma-1047-gob (95 {XZ) H$m ahm& Mma _hrZo 
^§S>maU Ho$ nümV Ý`yZV_ ^§S>maU j{V S>rAmoOrAma-592- 
gob (21.35%) _| nmB© JB© Am¡a CgHo$ ~mX H$m ñWmZ EZ-2-
4-1 (OrEbAma) H$m ahm (27.17%)& Iar\$ Ho$ Xm¡amZ gr 
6-Ho$E_-2 Am¡a gr 6-Ho$E_-1 _| CËH¥$ï> M¶{ZV {H$ñ_ 
^r_m S>mH©$ aoS> (31.87 Q>./ho.) go A{YH$ CnO àmá hþB©&

g\$o X ß`mO _,|  a~r _mg¡ _ _| {H$ñ_ ̂ r_m œVo m (33.59 Q>./h.o ) 
H$s Vbw Zm _| 50 CÞV àOZZ de§ H$« _m| _| go S>ãë`-y 171/ 
BE© b-4, S>ãë`-y 122 ES>r, S>ãë`-y 401/BE© b-4 Ed§ S>ãë`-y
422/BE© b-4 _| {dnUZ `m½o ` CnO 34.39 Ama¡  38.89 
Q>./h.o  H$o  ~rM àmá hBþ &©  M¶{ZV$ {H$ñ_ (70.32%) H$s Anjo m  
VrZ de§ H$« _m| S>ãë`-y 440/BE© b-4, S>ãë`-y 122 ES>r Ed§ 
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25.9 and 30.4% compared to 70.32% in the check. 
thEight lines in VII  generation had more than 18% TSS. 

Seven lines in F  mass selected generation of crosses 3

made between short day white/yellow and exotic 

onion performed well with higher marketable yield 

that ranged between 35.14 to 49.67 t/ha against the 

white check (Bhima Shweta, 27.62 t/ha) and yellow 

check (Phule Suwarna, 26.67 t/ha). Out of seven 

yellow onion  lines evaluated during rabi season, line 

Y-003M performed well with higher marketable yield 

(32.78 t/ha) and lower total storage loss (34.12%) 

after four months of storage as compared to the 

check Phule Suwarna (marketable yield 26.67 t/ha 

and storage loss 76.03%). During late kharif, out of 15 

lines, 8 lines were found promising with yield 35 t/ha 

to 51.2 t/ha compared to 36.9 t/ha in the check 

Bhima Shubhra. Total weight loss in three lines viz., 

W-442 AD, W-340/M-4 and White Massing 

composite (DC) after 6 months of storage was less 

than 30%. 

In varietal improvement programme of garlic, elite 

lines ColAC-38.3, ColAC-50-5, ACC-316-12-3, and 

ColAC-316-25 had significantly higher marketable 

yield than the check Bhima Omkar. Line ACC-521 was 

found to mature in 110 days.

In onion hybrid development programme, two F  1

hybrids (DOGR Hy-7 and DOGR Hy-50) were 

recommended for multilocational trials under 

AINRPOG. During late kharif, DOGR Hy-57 and DOGR 

Hy-32 had 21.38% and 15.84% heterosis, 

respectively, for marketable yield over the best check 

Bhima Shakti (45.08 t/ha). These also had uniform 

bulbs and good bulb storability. Standard heterosis 

was up to 54.35% for marketable yield during rabi. 

During kharif, four hybrid populations were found 

promising with uniform neck-fall and earliness (94 

days). Sixteen combinations were used for 

backcrossing (BC ) to transfer male sterility in 3

different varietal backgrounds. Two white onion F  1

hybrids during rabi had heterosis of 28.7 and 69.23%. 

In one of the hybrids, yield was as high as 35.56 t/ha 

with 10.35% superiority over the check Bhima 

Shweta. During kharif, one hybrid gave marketable 

yield of 39.18 t/ha as compared to check variety 

Bhima Shubhra (31.67 t/ha). 

Induction of haploids through gynogenesis was 

achieved in five onion varieties. Plants were 

confirmed for haploidy by flow-cytometry and were 

diplodised. Ten plants confirmed to be diploid were 

hardened for bulb production. Crosses made to 

develop mapping population were confirmed by 

morphological and molecular markers. Markers SSR, 

SRAP and ISSR were screened to develop primer sets 

for mapping purposes. DNA fingerprinting of seven 

varieties of DOGR was completed using SSR markers.

The complete genomic sequence (RNA genome) of a 

Garlic Common Latent Virus (GarCLV) was 

sequenced. It consisted of 8596 nucleotide (nt) 

excluding poly-A tail with six potential ORFs in 

positive sense orientation (GenBank Accession no. 

KJ020285). M-RNA genome of IYSV has also been 

sequenced. The incidence of LYSV was reported for 

the first time in garlic and its partial CP gene was 

sequenced (Accession No.KF850539). By using 

primers to amplify N gene of IYSV, the protocol for the 

amplification of IYSV from the IYSV vector thrips has 

been developed. Methodology for the rearing of 

thrips under controlled condition has been 

standardized and the mitochondrial COI gene from a 

single thrip was amplified. 

Application of inorganic fertilizer along with chemical 

plant protection measures recorded significantly 

higher bulb yield over organic system in both onion 

and garlic. Total storage losses in onion bulbs 

produced with inorganic fertilizer application was less 

as compared to organic system. Soil available nutrient 

content in inorganic system was higher than the 

organic system whereas the soil microbial population 

was higher in organic system. Among the organic 

sources, application of poultry manure gave higher 

bulb yield in both the crops. The pungency of onion 

and garlic bulbs was significantly lower in inorganic 

system. Application of humic and salicylic acid did not 

increase the bulb yield significantly. Foliar application 

of micronutrient at 30, 45 and 60 DAP resulted in 

higher yield in both onion and garlic crops.  Direct 

sowing with pneumatic seed drill yielded maximum 
+A  grade bulbs compared to Poona seed drill and 

broadcasting. 

Crop Protection

Crop Production

S>ãë`-y 417 ES>r _| ̂ S§ >maU j{V 25.9 Ama¡  30.4% nmB© JB&©  
gmVdr nrT‹ >r H$o  AmR> de§ H$« _m| _| 18% go Á`mXm H$w b Kbw Zerb 
R>mgo  nXmW© nmE JE& g\$o X ß`mO (^r_m œVo m, 27.62 Q>./h.o ) 
Ed§ nrbr H$ÝX {H$ñ_ (\$w bo gdw Um,©  26.67 Q>./h.o ) H$s Vbw Zm 
_| N>mQo >o {XZm| H$o  g\$o X/ nrbo Ama¡  {dXeo r ß`mO _| {H$E JE 
gH§ $aUm| H$s E\$  g_{y hV nrT‹ >r H$s gmV de§ H$« _m| H$m àXeZ©  3

AÀN>m ahm VWm BZ_| A{YH$ {dnUZ `m½o ` CnO (35.14 go 
49.67 Q>./h.o ) àmá hBþ &©  {H$ñ_ \$w bo gdw Um© ({dnUZ `m½o ` 
CnO 26.67 Q>./h.o  Ed§ ̂ S§ >maU j{V  76.03%) H$s Vbw Zm _| 
a~r _mg¡ _ H$o  Xma¡ mZ _ëy `m{§ H$V gmV nrbr ß`mO de§ H$« _m| _| go 
de§ H$« _ dmB-© 003 E_ _| AÀN>o àXeZ©  H$o  gmW A{YH$ {dnUZ 
`m½o ` CnO (32.78 Q>./h.o ) àmá hBþ © VWm Bg_§o Mma _hrZm| H$o  
^S§ >maU H$o  ~mX H$_ ̂ S§ >maU j{V  (34.12%) nmB© JB&©  nN>Vo r 
Iar\$ H$o  Xma¡ mZ, {H$ñ_ ̂ r_m eŵ m«  (36.9 Q>./h.o ) H$s Vbw Zm _| 
15 de§ H$« _m| _| go  8 de§ H$« _ 35 Q>./h.o  go 51.2 Q>./h.o  CnO 
H$o  gmW AmedmZ nmE JE& VrZ de§ H$« _m;|  S>ãë`-y 442 ES>r, 
S>ãë`-y 340/E_-4 Ed§ ìhmBQ> _mqgJ H$ånm{o OQ> (S>r.gr.) _| 
6 _hrZm| H$o  ̂ S§ >maU H$o  ~mX H$w b ̂ ma j{V 30% go H$_ nmB© JB&©

bhgwZ {H$ñ_m| H$s gwYma n[a`moOZm _| CÞV d§eH«$_ 
H$mobEgr-38.3, H$mobEgr-50-5, Egrgr-316-12-3 
Ed§ H$mobEgr-316-25 _| M¶{ZV$ {H$ñ_ ^r_m Amo_H$ma go 
C„oIZr` én go A{YH$ CnO àmá hþB©& d§eH«$_ Egrgr-521 
H$mo n¹$ hmoZo _| 110 {XZ bJo&

ß`mO g§H$a {H$ñ_m| H$m {dH$mg n[a`moOZm _| 
A.^m.ß`m.b.AZw.Zo.n. Ho$ A§VJ©V ~hþñWmZr` narjUm| Ho$ {bE 
Xmo E\  g§H$a {H$ñ_m| (S>rAmoOrAma g§H$a-7 Ed§ S>rAmoOrAma $1

g§H$a-50) H$mo g§ñVwV {H$`m J`m& nN>oVr Iar\$ Ho$ Xm¡amZ 
CËH¥$ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (45.08 Q>./ho.) H$s Anojm 
{dnUZ `mo½` CnO Ho$ {bE S>rAmoOrAma g§H$a-57 Ed§ 
S>rAmoOrAma g§H$a-32 _| H«$_e… 21.38% Ed§ 15.84% 
g§H$a AmoO àmá hþB©& BZ_| EH$ O¡go VWm AÀN>o ̂ §S>maUr` H$ÝX 
àmá hþE& a~r Ho$ Xm¡amZ {dnUZ ̀ mo½` CnO Ho$ {bE 54.35% 
VH$ _mZH$ g§H$a AmoO nmB© JB©& Iar\$ Ho$ Xm¡amZ Mma g§H$a 
{H$ñ_m| H$s Am~mXr EH$ g_mZ dº$ na JX©Z {JaZo Ed§ OëX 
n[an¹$Vm (94 {XZ) Ho$ {bE AmedmZ nmB© JB©& {d{^Þ 
àOm{V` n¥ð>^y{_ (~rgr ) _| ñWmZm§V[aV H$aZo hoVw n¥ð> g§H$aU 3

Ho$ {bE gmobh g§`moOZ BñVo_mb {H$E JE& a~r Ho$ Xm¡amZ Xmo 
g\o$X ß`mO H$s E\$  g§H$a {H$ñ_m| _| 28.7 Ed§ 69.23% 1

g§H$a AmoO nmB© JB©& g§H$a {H$ñ_m| _| go EH$ _| M¶{ZV {H$ñ_ 
^r_m œoVm go 10.35% loð>Vm Ho$ gmW 35.56 Q>./ho. A{YH$ 
CnO àmá hþB©& Iar\$ _| EH$ g§H$a {H$ñ_ _| CËH¥$ï> M¶{ZV 
{H$ñ_ ^r_m ew^«m (31.67 Q>./ho.) H$s Anojm 39.18 Q>./ho. 
{dnUZ ̀ mo½` CnO àmá hþB©& 

Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go EH$Jw{UVm| H$m àoaU ß`mO H$s nm§M 
{H$ñ_m| _| {H$`m J`m& nm¡Ym| H$s EH$Jw{UVm H$s H$mo{eH$m{_Vr Ûmam 
nw{ï> H$s JB© VWm CZH$m {ÛJw{UVrH$aU {H$`m J`m& BZ_| go Xg 
{ÛJw{UV nm¡Ym| H$mo H$ÝX CËnmXZ Ho$ {bE _O~yV {H$`m J`m& 
à{V{MÌU Am~mXr H$mo {dH${gV H$aZo Ho$ {bE {H$E JE g§H$aUm| 
H$s énmË_H$ Ed§ AmpÊdH$ _mH©$am| Ûmam nw{ï> H$s JB©& à{V{MÌU 
à`moOZm| Ho$ àmB_a g_yhm| H$mo {dH${gV H$aZo Ho$ {bE 
EgEgAma, EgAmaEnr Ed§ AmB©EgEgAma _mH©$am| H$s ñH«$sqZJ 
H$s JB©& ß`m.b.AZw.{Z. H$s gmV {H$ñ_m| H$s q\$JaqàqQ>J 
EgEgAma _mH©$am| H$m BñVo_mb H$a nyar H$s JB©& 

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw H$m nyam OrZmo{_H$ AZwH«$_ 
(AmaEZE OrZmo_) AZwH«${_V {H$`m J`m& Bg_| nm°br-E Q>ob H$mo 
N>mo‹S>H$a 8596 Ý`ypŠb`moQ>mBS²g N>h g§^m{dV AmoAmaE\$ 
nm°{O{Q>d goÝg Amo[aEÝQ>oeZ _| h¢ (OrZ ~¢H$ à{d{ï> H«$. Ho$Oo 
020285)& AmB[ag nrbm Yã~m {dfmUw Ho$ E_-AmaEZE 
OrZmo_ H$mo ̂ r AZwH«${_V {H$`m J`m& bhgwZ _| brH$ nrbr nÅ>r 
{dfmUw Ho$ CØd H$mo nhbr ~ma XO© {H$`m J`m, VWm BgH$m grnr 
OrZ AZwH«${_V {H$`m J`m (à{d{ï> H«$. Ho$E\$ 850539)& 
AmB[ag nrbm Yã~m {dfmUw Ho$ EZ OrZ H$mo àd{Y©V H$aZo Ho$ {bE 
àmB_a H$m BñVo_mb H$a AmB[ag nrbm Yã~m {dfmUw dmhH$ 
{W«ßg go AmB[ag nrbm Yã~m {dfmUw Ho$ àdY©Z Ho$ {bE {d{Y 
{dH${gV H$s JB©& {Z`§{ÌV n[apñW{V`m| _| {W«ßg nmbZo H$s 
{H«$`m{d{Y H$mo _mZH$sH¥$V {H$`m J`m VWm EH$b {W«n go 
_m`Q>moH$m°Z{S´>`m Ho$ grAmoAmB© OrZ H$mo àd{Y©V {H$`m J`m&

ß`mO Ed§ bhgwZ, XmoZm| _|, amgm`{ZH$ nm¡Y g§ajU Cnm`m| Ho$ 
gmW AO¡{dH$ Cd©aH$m| H$m BñVo_mb H$aZo go O¡{dH$ àUmbr H$s 
Anojm H$m\$s A{YH$ H$ÝX CnO XO© H$s JB©& O¡{dH$ àUmbr H$s 
VwbZm _| AO¡{dH$ Cd©aH$m| Ho$ BñVo_mb go CËnm{XV ß`mO H$ÝXm| 
_| Hw$b ^§S>maU j{V H$_ nmB© JB©& AO¡{dH$ àUmbr _| _¥Xm _| 
CnbãY nmofH$ VËd O¡{dH$ àUmbr go Á`mXm Wo, O~{H$ _¥Xm _| 
gyú_ Ordm| H$s Am~mXr O¡{dH$ àUmbr _| Á`mXm Wr& O¡{dH$ 
ómoVm| _| go _wJu H$s ImX Ho$ BñVo_mb go XmoZm| \$gbm| _| A{YH$ 
CnO àmá hþB©& ß`mO Ed§ bhgwZ H$ÝXm| H$m VrImnU AO¡{dH$ 
àUmbr _| H$m\$s H$_ Wm& øy{_H$ Ed§ g¡{bgobrH$ Aåb Ho$ 
BñVo_mb go H$ÝX CnO _| C„oIZr` d¥pÜX Zht hþB©& amonmB© Ho$ 
30, 45 Ed§ 60 {XZm| ~mX gyú_ nmofH$ VËdm| Ho$ nUu` {N>‹S>H$md 
go ß`mO Ed§ bhgwZ, XmoZm| \$gbm| _|, A{YH$ CnO àmá hmoZo Ho$ 
n[aUm_ {_bo& nyZm grS> {S´>b Ed§ ~rO {N>‹S>H$md {d{Y H$s Anojm 

+ Ý`y_o{Q>H$ grS> {S´>b go grYr ~wAmB© H$aZo go A{YH$V_ E loUr 
Ho$ H$ÝX àmá hþE&

\$gb g§ajU

\$gb CËnmXZ
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25.9 and 30.4% compared to 70.32% in the check. 
thEight lines in VII  generation had more than 18% TSS. 

Seven lines in F  mass selected generation of crosses 3

made between short day white/yellow and exotic 

onion performed well with higher marketable yield 

that ranged between 35.14 to 49.67 t/ha against the 

white check (Bhima Shweta, 27.62 t/ha) and yellow 

check (Phule Suwarna, 26.67 t/ha). Out of seven 

yellow onion  lines evaluated during rabi season, line 

Y-003M performed well with higher marketable yield 

(32.78 t/ha) and lower total storage loss (34.12%) 

after four months of storage as compared to the 

check Phule Suwarna (marketable yield 26.67 t/ha 

and storage loss 76.03%). During late kharif, out of 15 

lines, 8 lines were found promising with yield 35 t/ha 

to 51.2 t/ha compared to 36.9 t/ha in the check 

Bhima Shubhra. Total weight loss in three lines viz., 

W-442 AD, W-340/M-4 and White Massing 

composite (DC) after 6 months of storage was less 

than 30%. 

In varietal improvement programme of garlic, elite 

lines ColAC-38.3, ColAC-50-5, ACC-316-12-3, and 

ColAC-316-25 had significantly higher marketable 

yield than the check Bhima Omkar. Line ACC-521 was 

found to mature in 110 days.

In onion hybrid development programme, two F  1

hybrids (DOGR Hy-7 and DOGR Hy-50) were 

recommended for multilocational trials under 

AINRPOG. During late kharif, DOGR Hy-57 and DOGR 

Hy-32 had 21.38% and 15.84% heterosis, 

respectively, for marketable yield over the best check 

Bhima Shakti (45.08 t/ha). These also had uniform 

bulbs and good bulb storability. Standard heterosis 

was up to 54.35% for marketable yield during rabi. 

During kharif, four hybrid populations were found 

promising with uniform neck-fall and earliness (94 

days). Sixteen combinations were used for 

backcrossing (BC ) to transfer male sterility in 3

different varietal backgrounds. Two white onion F  1

hybrids during rabi had heterosis of 28.7 and 69.23%. 

In one of the hybrids, yield was as high as 35.56 t/ha 

with 10.35% superiority over the check Bhima 

Shweta. During kharif, one hybrid gave marketable 

yield of 39.18 t/ha as compared to check variety 

Bhima Shubhra (31.67 t/ha). 

Induction of haploids through gynogenesis was 

achieved in five onion varieties. Plants were 

confirmed for haploidy by flow-cytometry and were 

diplodised. Ten plants confirmed to be diploid were 

hardened for bulb production. Crosses made to 

develop mapping population were confirmed by 

morphological and molecular markers. Markers SSR, 

SRAP and ISSR were screened to develop primer sets 

for mapping purposes. DNA fingerprinting of seven 

varieties of DOGR was completed using SSR markers.

The complete genomic sequence (RNA genome) of a 

Garlic Common Latent Virus (GarCLV) was 

sequenced. It consisted of 8596 nucleotide (nt) 

excluding poly-A tail with six potential ORFs in 

positive sense orientation (GenBank Accession no. 

KJ020285). M-RNA genome of IYSV has also been 

sequenced. The incidence of LYSV was reported for 

the first time in garlic and its partial CP gene was 

sequenced (Accession No.KF850539). By using 

primers to amplify N gene of IYSV, the protocol for the 

amplification of IYSV from the IYSV vector thrips has 

been developed. Methodology for the rearing of 

thrips under controlled condition has been 

standardized and the mitochondrial COI gene from a 

single thrip was amplified. 

Application of inorganic fertilizer along with chemical 

plant protection measures recorded significantly 

higher bulb yield over organic system in both onion 

and garlic. Total storage losses in onion bulbs 

produced with inorganic fertilizer application was less 

as compared to organic system. Soil available nutrient 

content in inorganic system was higher than the 

organic system whereas the soil microbial population 

was higher in organic system. Among the organic 

sources, application of poultry manure gave higher 

bulb yield in both the crops. The pungency of onion 

and garlic bulbs was significantly lower in inorganic 

system. Application of humic and salicylic acid did not 

increase the bulb yield significantly. Foliar application 

of micronutrient at 30, 45 and 60 DAP resulted in 

higher yield in both onion and garlic crops.  Direct 

sowing with pneumatic seed drill yielded maximum 
+A  grade bulbs compared to Poona seed drill and 

broadcasting. 

Crop Protection

Crop Production

S>ãë`-y 417 ES>r _| ̂ S§ >maU j{V 25.9 Ama¡  30.4% nmB© JB&©  
gmVdr nrT‹ >r H$o  AmR> de§ H$« _m| _| 18% go Á`mXm H$w b Kbw Zerb 
R>mgo  nXmW© nmE JE& g\$o X ß`mO (^r_m œVo m, 27.62 Q>./h.o ) 
Ed§ nrbr H$ÝX {H$ñ_ (\$w bo gdw Um,©  26.67 Q>./h.o ) H$s Vbw Zm 
_| N>mQo >o {XZm| H$o  g\$o X/ nrbo Ama¡  {dXeo r ß`mO _| {H$E JE 
gH§ $aUm| H$s E\$  g_{y hV nrT‹ >r H$s gmV de§ H$« _m| H$m àXeZ©  3

AÀN>m ahm VWm BZ_| A{YH$ {dnUZ `m½o ` CnO (35.14 go 
49.67 Q>./h.o ) àmá hBþ &©  {H$ñ_ \$w bo gdw Um© ({dnUZ `m½o ` 
CnO 26.67 Q>./h.o  Ed§ ̂ S§ >maU j{V  76.03%) H$s Vbw Zm _| 
a~r _mg¡ _ H$o  Xma¡ mZ _ëy `m{§ H$V gmV nrbr ß`mO de§ H$« _m| _| go 
de§ H$« _ dmB-© 003 E_ _| AÀN>o àXeZ©  H$o  gmW A{YH$ {dnUZ 
`m½o ` CnO (32.78 Q>./h.o ) àmá hBþ © VWm Bg_§o Mma _hrZm| H$o  
^S§ >maU H$o  ~mX H$_ ̂ S§ >maU j{V  (34.12%) nmB© JB&©  nN>Vo r 
Iar\$ H$o  Xma¡ mZ, {H$ñ_ ̂ r_m eŵ m«  (36.9 Q>./h.o ) H$s Vbw Zm _| 
15 de§ H$« _m| _| go  8 de§ H$« _ 35 Q>./h.o  go 51.2 Q>./h.o  CnO 
H$o  gmW AmedmZ nmE JE& VrZ de§ H$« _m;|  S>ãë`-y 442 ES>r, 
S>ãë`-y 340/E_-4 Ed§ ìhmBQ> _mqgJ H$ånm{o OQ> (S>r.gr.) _| 
6 _hrZm| H$o  ̂ S§ >maU H$o  ~mX H$w b ̂ ma j{V 30% go H$_ nmB© JB&©

bhgwZ {H$ñ_m| H$s gwYma n[a`moOZm _| CÞV d§eH«$_ 
H$mobEgr-38.3, H$mobEgr-50-5, Egrgr-316-12-3 
Ed§ H$mobEgr-316-25 _| M¶{ZV$ {H$ñ_ ^r_m Amo_H$ma go 
C„oIZr` én go A{YH$ CnO àmá hþB©& d§eH«$_ Egrgr-521 
H$mo n¹$ hmoZo _| 110 {XZ bJo&

ß`mO g§H$a {H$ñ_m| H$m {dH$mg n[a`moOZm _| 
A.^m.ß`m.b.AZw.Zo.n. Ho$ A§VJ©V ~hþñWmZr` narjUm| Ho$ {bE 
Xmo E\  g§H$a {H$ñ_m| (S>rAmoOrAma g§H$a-7 Ed§ S>rAmoOrAma $1

g§H$a-50) H$mo g§ñVwV {H$`m J`m& nN>oVr Iar\$ Ho$ Xm¡amZ 
CËH¥$ï> M¶{ZV {H$ñ_ ̂ r_m e{º$ (45.08 Q>./ho.) H$s Anojm 
{dnUZ `mo½` CnO Ho$ {bE S>rAmoOrAma g§H$a-57 Ed§ 
S>rAmoOrAma g§H$a-32 _| H«$_e… 21.38% Ed§ 15.84% 
g§H$a AmoO àmá hþB©& BZ_| EH$ O¡go VWm AÀN>o ̂ §S>maUr` H$ÝX 
àmá hþE& a~r Ho$ Xm¡amZ {dnUZ `mo½` CnO Ho$ {bE 54.35% 
VH$ _mZH$ g§H$a AmoO nmB© JB©& Iar\$ Ho$ Xm¡amZ Mma g§H$a 
{H$ñ_m| H$s Am~mXr EH$ g_mZ dº$ na JX©Z {JaZo Ed§ OëX 
n[an¹$Vm (94 {XZ) Ho$ {bE AmedmZ nmB© JB©& {d{^Þ 
àOm{V` n¥ð>^y{_ (~rgr ) _| ñWmZm§V[aV H$aZo hoVw n¥ð> g§H$aU 3

Ho$ {bE gmobh g§`moOZ BñVo_mb {H$E JE& a~r Ho$ Xm¡amZ Xmo 
g\o$X ß`mO H$s E\$  g§H$a {H$ñ_m| _| 28.7 Ed§ 69.23% 1

g§H$a AmoO nmB© JB©& g§H$a {H$ñ_m| _| go EH$ _| M¶{ZV {H$ñ_ 
^r_m œoVm go 10.35% loð>Vm Ho$ gmW 35.56 Q>./ho. A{YH$ 
CnO àmá hþB©& Iar\$ _| EH$ g§H$a {H$ñ_ _| CËH¥$ï> M¶{ZV 
{H$ñ_ ^r_m ew^«m (31.67 Q>./ho.) H$s Anojm 39.18 Q>./ho. 
{dnUZ ̀ mo½` CnO àmá hþB©& 

Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go EH$Jw{UVm| H$m àoaU ß`mO H$s nm§M 
{H$ñ_m| _| {H$`m J`m& nm¡Ym| H$s EH$Jw{UVm H$s H$mo{eH$m{_Vr Ûmam 
nw{ï> H$s JB© VWm CZH$m {ÛJw{UVrH$aU {H$`m J`m& BZ_| go Xg 
{ÛJw{UV nm¡Ym| H$mo H$ÝX CËnmXZ Ho$ {bE _O~yV {H$`m J`m& 
à{V{MÌU Am~mXr H$mo {dH${gV H$aZo Ho$ {bE {H$E JE g§H$aUm| 
H$s énmË_H$ Ed§ AmpÊdH$ _mH©$am| Ûmam nw{ï> H$s JB©& à{V{MÌU 
à`moOZm| Ho$ àmB_a g_yhm| H$mo {dH${gV H$aZo Ho$ {bE 
EgEgAma, EgAmaEnr Ed§ AmB©EgEgAma _mH©$am| H$s ñH«$sqZJ 
H$s JB©& ß`m.b.AZw.{Z. H$s gmV {H$ñ_m| H$s q\$JaqàqQ>J 
EgEgAma _mH©$am| H$m BñVo_mb H$a nyar H$s JB©& 

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw H$m nyam OrZmo{_H$ AZwH«$_ 
(AmaEZE OrZmo_) AZwH«${_V {H$`m J`m& Bg_| nm°br-E Q>ob H$mo 
N>mo‹S>H$a 8596 Ý`ypŠb`moQ>mBS²g N>h g§^m{dV AmoAmaE\$ 
nm°{O{Q>d goÝg Amo[aEÝQ>oeZ _| h¢ (OrZ ~¢H$ à{d{ï> H«$. Ho$Oo 
020285)& AmB[ag nrbm Yã~m {dfmUw Ho$ E_-AmaEZE 
OrZmo_ H$mo ̂ r AZwH«${_V {H$`m J`m& bhgwZ _| brH$ nrbr nÅ>r 
{dfmUw Ho$ CØd H$mo nhbr ~ma XO© {H$`m J`m, VWm BgH$m grnr 
OrZ AZwH«${_V {H$`m J`m (à{d{ï> H«$. Ho$E\$ 850539)& 
AmB[ag nrbm Yã~m {dfmUw Ho$ EZ OrZ H$mo àd{Y©V H$aZo Ho$ {bE 
àmB_a H$m BñVo_mb H$a AmB[ag nrbm Yã~m {dfmUw dmhH$ 
{W«ßg go AmB[ag nrbm Yã~m {dfmUw Ho$ àdY©Z Ho$ {bE {d{Y 
{dH${gV H$s JB©& {Z`§{ÌV n[apñW{V`m| _| {W«ßg nmbZo H$s 
{H«$`m{d{Y H$mo _mZH$sH¥$V {H$`m J`m VWm EH$b {W«n go 
_m`Q>moH$m°Z{S´>`m Ho$ grAmoAmB© OrZ H$mo àd{Y©V {H$`m J`m&

ß`mO Ed§ bhgwZ, XmoZm| _|, amgm`{ZH$ nm¡Y g§ajU Cnm`m| Ho$ 
gmW AO¡{dH$ Cd©aH$m| H$m BñVo_mb H$aZo go O¡{dH$ àUmbr H$s 
Anojm H$m\$s A{YH$ H$ÝX CnO XO© H$s JB©& O¡{dH$ àUmbr H$s 
VwbZm _| AO¡{dH$ Cd©aH$m| Ho$ BñVo_mb go CËnm{XV ß`mO H$ÝXm| 
_| Hw$b ^§S>maU j{V H$_ nmB© JB©& AO¡{dH$ àUmbr _| _¥Xm _| 
CnbãY nmofH$ VËd O¡{dH$ àUmbr go Á`mXm Wo, O~{H$ _¥Xm _| 
gyú_ Ordm| H$s Am~mXr O¡{dH$ àUmbr _| Á`mXm Wr& O¡{dH$ 
ómoVm| _| go _wJu H$s ImX Ho$ BñVo_mb go XmoZm| \$gbm| _| A{YH$ 
CnO àmá hþB©& ß`mO Ed§ bhgwZ H$ÝXm| H$m VrImnU AO¡{dH$ 
àUmbr _| H$m\$s H$_ Wm& øy{_H$ Ed§ g¡{bgobrH$ Aåb Ho$ 
BñVo_mb go H$ÝX CnO _| C„oIZr` d¥pÜX Zht hþB©& amonmB© Ho$ 
30, 45 Ed§ 60 {XZm| ~mX gyú_ nmofH$ VËdm| Ho$ nUu` {N>‹S>H$md 
go ß`mO Ed§ bhgwZ, XmoZm| \$gbm| _|, A{YH$ CnO àmá hmoZo Ho$ 
n[aUm_ {_bo& nyZm grS> {S´>b Ed§ ~rO {N>‹S>H$md {d{Y H$s Anojm 

+ Ý`y_o{Q>H$ grS> {S´>b go grYr ~wAmB© H$aZo go A{YH$V_ E loUr 
Ho$ H$ÝX àmá hþE&

\$gb g§ajU

\$gb CËnmXZ
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Seed Technology

Post-harvest Technology

Dry matter accumulation and nutrient uptake 

pattern in garlic and onion seed crop showed that the 

N and K uptake coincided with the active vegetative 

growth stages while P and S uptake coincided with 

bulb development in garlic and flowering in onion 

seed crop. Effect of vernalization on onion seed 

production revealed that low temperature 

treatment of bulbs hastened scape initiation at least 

by a week and enhanced the seed yield by 45%.  

Garlic cloves were found to have a dormancy of 73 

days and cold treatment enhanced the germination 

by 12%. In an attempt to increase the microbulbils 

production in garlic in vitro, the MS medium with 1 

mg/l kinetin and 6% sucrose resulted in higher 

number of microbulbils. The in vitro raised 

microbulbils of different generations were 

transferred ex vitro and are being evaluated for bulb 

formation.

Attempts were made to reduce the post-harvest 

losses by pre- and post-harvest applications. During 

rabi season, pre-harvest application of IAA (1.0 mM) 

and CoCl  (0.5%) 105 DAP was found to reduce post-2

harvest losses. Pre-harvest application of CoCl  2

(0.4%) 90 DAP was found to reduce post-harvest 

losses during kharif season. However, post-harvest 

application of new anti sprouting chemicals R-23 and 

R-24 did not reduce storage losses. The planting 

dates of onion and garlic were found to have 

profound effect on post-harvest losses.  Lowest post-

harvest losses in garlic were observed at planting 
st

around November 1  and in onion planted around 
thDecember 15  during rabi season. 

The drying characteristics were found to be 

influenced by genotypes. Sun drying and oven drying 
0

at 60 C and drying in microwave oven at 180W were 

at par for browning characteristics of onion. 

Microwave drying increased the total phenol 

contents and decreased the dehydration ratio. 

Calcium chloride treatment (0.5, 1.0 & 1.5%), calcium 

lactate treatment (0.5, 1.0 & 1.5%) and heat 
0

treatment (40, 50 and 60 C) had no effect on quality 

retention of minimally processed onion up to 8 days 

of storage. Calcium lactate treatment reduced the 

total weight loss.

Extension

Public-Private Partnership

Institutional Activities

Frontline demonstrations were carried out for kharif 

and late kharif production technologies in farmers' 

field in Akola and Wardha districts of Maharashtra. 

Rabi frontline demonstrations were carried out in 

farmers' field in Pune district of Maharashtra and 

Nalanda district of Bihar. DOGR varieties namely, 

Bhima Super, Bhima Raj, Bhima Red and Bhima 

Shubhra performed better than Baswant 780 in kharif 

season. Bhima Shakti and Bhima Kiran yielded higher 

than local variety during rabi demonstrations. Bhima 

Super and Bhima Shakti performed better than other 

varieties in late kharif demonstrations. 

A visit of 8 members' Nepalese delegation was 

organized. The delegation was exposed to the 

improved production technology for onion and garlic. 

Several training programmes were organized under 

ATMA scheme to disseminate the technologies on 

onion and garlic production and post-harvest 

management. Training programmes for farmers on 

the request of sponsoring agencies like NABARD was 

also organized.  Participation in agri-exhibitions viz. 

Sakal Agrowon, Pune, Krishi Vasant, Nagpur and 

exhibition at Baramati etc. further strengthened the 

extension activities. 

To commercialize improved onion varieties through 

public-private partnership, Directorate of Onion and 

Garlic Research (DOGR) licensed onion variety Bhima 

Super to Jindal Crop Sciences Pvt. Ltd., an ISO 
 

9001:2008 certified company. As per MoU, DOGR 

extended a non-exclusive license to Jindal Crop 

Sciences Pvt. Ltd. for seed production and 

distribution of Bhima Super. Bhima Super is a red 

onion variety from DOGR that has been 

recommended for kharif season in Chhattisgarh, 

Delhi, Gujarat, Haryana, Karnataka, Madhya Pradesh, 

Maharashtra, Odisha, Punjab, Rajasthan and Tamil 

Nadu. 

th
DOGR organized the IV  Annual Workshop of All India 

Network Research Project on Onion and Garlic 

(AINRPOG) at Bidhan Chandra Krishi Vishwavidayalya 
th(BCKV), Kalyani on April 18-19, 2013 and the V  

~rO àm¡Úmo{JH$s

gñ`moÎma àm¡Úmo{JH$s

bhgZw  Ed§ ß`mO ~rO \$gb _| eîw H$ nXmW© gM§ ` VWm nmfo H$ 
VËd CÒh« U ñdén _| XIo m J`m {H$ ZÌOZ Ed§ nmQo >me H$o  CÒh« U 
go g{H$« ` dZñn{V {dH$mg hAþ m VWm \$mñ\$mao g Ed§ JY§ H$ H$o  
CÒh« U go bhgZw  _| H$ÝX {dH$mg VWm ß`mO ~rO \$gb _| nîw nZ 
hAþ m& ß`mO H$o  ~rOmËo nmXZ _| ~gÝVrH$aU H$o  à^md H$o  AÜ``Z 
go nVm Mbm {H$ H$ÝXm| _| H$_ Vmn_mZ  CnMma go H$_ go H$_ EH$ 
gámh nhbo nîw nXS§ > àñ\$w Q>Z hAþ m VWm ~rO CnOµ  _| 45% dp¥ ÜX 
hBþ &©  bhgZw  H${b`m§ 73 {XZm| VH$ gáw mdñWm _| ahr Ama¡  erV 
CnMma go AH§ $w aU 12% OëX hAþ m& naIZbr _| bhgZw  H$s 
gúy _ H$pÝXH$mAm| H$m {dH$mg H$aZo H$s H$m{o ee _| nm`m J`m {H$ 1 
{_.Jm« ./br. H$mBZQo >rZ Ed§ 6% gHw $« mOo  H$o  E_Eg _mÜ`_ _| Á`mXm 
g»§ `m _| gúy _ H$pÝXH$mE§ àmá hBþ &©  naIZbr _| {dH${gV {d{^Þ 
de§ H$« _m| H$s gúy _ H$pÝXH$mAm| H$mo _»w ` jÌo  _| ñWmZmV§ [aV H$a 
{X`m J`m Ama¡  H$ÝX JR>Z H$o  {bE CZH$m _ëy `mH§ $Z {H$`m Om 
ahm h&¡  

gñ`ndy © Ama¡  gñ`mÎo ma AZàw `mJo m| Ûmam gñ`mÎo ma ZHw $gmZ H$mo 
H$_ H$aZo H$o  {bE à`mg {H$E JE & a~r _mg¡ _ H$o  Xma¡ mZ, AmBE© E 
(1.0 {_._m.o ) Ama¡  H$m~o mëQ> Šbmao mBS> (0.5%) H$m amno mB© H$o  
105 {XZm| H$o  ~mX gñ`ndy © BñV_o mb H$aZo go gñ`mÎo ma  
ZHw $gmZ H$mo H$_ nm`m J`m&  Iar\$ _mg¡ _ H$o  Xma¡ mZ, H$m~o mëQ> 
Šbmao mBS> (0.4%) H$m amno mB© H$o  90 {XZm| ~mX gñ`ndy © 
BñV_o mb gñ`mÎo ma ZHw $gmZ H$_ H$aZo H$o  {bE {H$`m J`m & 
hmbm{§ H$, Z ò AH§ $w aU amYo r agm`Zm,|  Ama-23 Ama¡  Ama-24 H$o  
gñ`mÎo ma BñV_o mb go ^S§ >maU j{V H$_ Zht hBþ &©  ß`mO Ama¡  
bhgZw  H$s amno U {V{W`m| H$m gñ`mÎo ma ZHw $gmZ na Jham à^md 
nm`m J`m& bhgZw  H$s amno mB© 1 Zd~§ a Ama¡  a~r ß`mO H$s amno mB© 
15 {Xg~§ a H$o  Amgnmg H$aZo go Ý`Zy V_ gñ`mÎo ma j{V 
nmB© JB&©

gIw Zo H$s {defo VmE§ OrZmQo >mBn go à^m{dV nmB© JB&©  Yny  _,|   
060  g.| J.o«  Amdo Z _| VWm 180 dmQ> na _mBH$« mdo do  Amdo Z _|  

gIw mZm ß`mO H$s ~m« C{ZJ§  H$s {defo VmAm| H$o  ~am~a nm¶m J¶m&  
_mBH$« mdo do  _| gIw mZo go H$w b {\$Zmb°  _| d{¥ Õ hBþ © Ama¡  {ZOb© rH$aU 
AZnw mV H$_ nm`m J`m& H$¡ pëe`_ Šbmao mBS> CnMma (0.5, 1.0 
Ama¡  1.5%), H$¡ pëe`_ bŠ¡ Q>Qo > CnMma (0.5, 1.0 Ama¡  

01.5%) Ama¡  J_© CnMma (40, 50 Ama¡  60  g.| J.o« ) H$m ̂ S§ >maU 
go 8 {XZm| VH$ Ý`Zy V_ àgñ§ H$¥ V ß`mO H$s JUw dÎmm AdYmaU na 
H$mBo © à^md Zht XIo m J`m&  H$¡ pëe`_ bŠ¡ Q>Qo >  CnMma go H$w b 
^ma j{V H$_ hBþ &©

{dñVma

gmd©O{ZH$-{ZOr ̂ mJrXmar

g§ñWmJV J{V{d{Y`m§

_hmamï>́ H$o  AH$mbo m Ed§ dYm© {Obm| _| {H$gmZm| H$o  IVo m| na Iar\$ 

Ed§ nN>Vo r Iar\$ CËnmXZ àmÚ¡ m{o JH$s H$o  {bE A{J_«  n{§ º$  

àXeZ©  H$m`mp© ÝdV {H$E JE& a~r _| _hmamï>́ H$o  nUw o {Obo Ama¡  

{~hma H$o  ZmbX§ m {Obo _| {H$gmZm| H$o  IVo m| _| A{J_«  n{§ º$ àXeZ©  

H$m`mp© ÝdV {H$E JE& ß`m.b.AZ.w {Z. H$s {H$ñ_m| ̂ r_m gnw a, ̂ r_m 

amO, ̂ r_m aSo > Ed§ ̂ r_m eŵ m«  Zo Iar\$ _mg¡ _ _| ~gdV§  780 H$s 

Vbw Zm _| ~ho Va àXeZ©  {H$`m&  ^r_m e{º$ Ed§ ^r_m {H$aZ 

{H$ñ_m| _| a~r àXeZ© m| H$o  Xma¡ mZ ñWmZr` {H$ñ_m| go A{YH$ CnO 

àmá hBþ &©   ^r_m gnw a Ama¡  ^r_m e{º$ {H$ñ_m| Zo nN>Vo r Iar\$ 

àXeZ© m| _| AÝ` {H$ñ_m| H$s Vbw Zm _| ~ho Va àXeZ©  {H$`m&

AmR> gXñ`r` Zno mbr à{V{Z{Y_S§ >b H$o  Xma¡ o H$m Am`mOo Z {H$`m 

J`m& à{V{Z{Y_S§ >b H$mo ß`mO Ed§ bhgZw  H$o  gYw m[aV CËnmXZ 

VH$ZrH$ go AdJV H$am`m J`m& H$¥ {f àmÚ¡ m{o JH$s à~Y§ Z 

A{^H$aU (AmË_m) `mOo Zm H$o  VhV ß`mO Ed§ bhgZw  CËnmXZ 

Ama¡  gñ`mÎo ma à~Y§ Z H$s àmÚ¡ m{o J{H$`m| H$m àgma H$aZo H$o  {bE 

H$B© à{ejU H$m`H© $« _ Am`m{o OV {H$E JE& Zm~mS>©  Og¡ r àm`mOo H$ 

EO{| g`m| H$o  AZaw mYo  na ^r {H$gmZm| H$o  {bE à{ejU H$m`H© $« _ 

Am`m{o OV {H$E JE& H$¥ {f àXe{© Z`m| Og¡ o nUw o _| gH$mb EJm« do Z, 

ZmJnaw  _| H$¥ {f dgV§ , Ama¡  ~mam_Vr _| hBþ © àXeZ© r, Am{X _| ̂ mJ 

bZo o go {dñVma J{V{d{Y`m| H$mo Ama¡   _O~Vy r {_br& 

gmd©O{ZH$-{ZOr ̂ mJrXmar Ho$ _mÜ`_ go ß`mO H$s {H$ñ_m| H$m 

ì`dgm`rH$aU H$aZo Ho$ {bE ß`mO Ed§ bhgwZ AZwg§YmZ 

{ZXoemb` (ß`m.b.AZw.{Z.) Zo qOXb H«$m°n gmB§gog àmBdoQ> 

{b{_Q>oS> (AmB©EgAmo 9001:2008 à_m{UV H§$nZr) H$mo ß`mO 

H$s {H$ñ_ ^r_m gwna H$s AZwk{á Xr&  g_Pm¡Vm kmnZ Ho$ 

AZwgma, ß`m.b.AZw.{Z Zo qOXb H«$m°n gmB§gog àmBdoQ> 

{b{_Q>oS> H$mo ^r_m gwna Ho$ ~rO CËnmXZ Ed§ {dVaU Ho$ {bE 

J¡a-AZÝ` AZwk{á àXmZ H$s& ß`m.b.AZw.{Z Ho$ Ûmam {dH${gV 

bmb ß`mO H$s {H$ñ_ ^r_m gwna  H$s g§ñVw{V N>ÎmrgJ‹T>, 

{X„r, JwOamV, h[a`mUm, H$Zm©Q>H$, _Ü` àXoe, _hmamï´>, 

Amo{S>em, n§Om~, amOñWmZ Am¡a V{_bZmSw> _| Iar\$ _m¡g_ Ho$ 

{bE H$s JB© h¡&

ß`m.b.AZ.w {Z. Zo ApIb ^maVr` ß`mO Ed§ bhgZw  AZgw Y§ mZ 

ZQo >dH$©  n[a`mOo Zm H$s MmW¡ r dm{fH© $ H$m`e© mbm 18-19 Aàb¡  
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Seed Technology

Post-harvest Technology

Dry matter accumulation and nutrient uptake 

pattern in garlic and onion seed crop showed that the 

N and K uptake coincided with the active vegetative 

growth stages while P and S uptake coincided with 

bulb development in garlic and flowering in onion 

seed crop. Effect of vernalization on onion seed 

production revealed that low temperature 

treatment of bulbs hastened scape initiation at least 

by a week and enhanced the seed yield by 45%.  

Garlic cloves were found to have a dormancy of 73 

days and cold treatment enhanced the germination 

by 12%. In an attempt to increase the microbulbils 

production in garlic in vitro, the MS medium with 1 

mg/l kinetin and 6% sucrose resulted in higher 

number of microbulbils. The in vitro raised 

microbulbils of different generations were 

transferred ex vitro and are being evaluated for bulb 

formation.

Attempts were made to reduce the post-harvest 

losses by pre- and post-harvest applications. During 

rabi season, pre-harvest application of IAA (1.0 mM) 

and CoCl  (0.5%) 105 DAP was found to reduce post-2

harvest losses. Pre-harvest application of CoCl  2

(0.4%) 90 DAP was found to reduce post-harvest 

losses during kharif season. However, post-harvest 

application of new anti sprouting chemicals R-23 and 

R-24 did not reduce storage losses. The planting 

dates of onion and garlic were found to have 

profound effect on post-harvest losses.  Lowest post-

harvest losses in garlic were observed at planting 
st

around November 1  and in onion planted around 
thDecember 15  during rabi season. 

The drying characteristics were found to be 

influenced by genotypes. Sun drying and oven drying 
0

at 60 C and drying in microwave oven at 180W were 

at par for browning characteristics of onion. 

Microwave drying increased the total phenol 

contents and decreased the dehydration ratio. 

Calcium chloride treatment (0.5, 1.0 & 1.5%), calcium 

lactate treatment (0.5, 1.0 & 1.5%) and heat 
0

treatment (40, 50 and 60 C) had no effect on quality 

retention of minimally processed onion up to 8 days 

of storage. Calcium lactate treatment reduced the 

total weight loss.

Extension

Public-Private Partnership

Institutional Activities

Frontline demonstrations were carried out for kharif 

and late kharif production technologies in farmers' 

field in Akola and Wardha districts of Maharashtra. 

Rabi frontline demonstrations were carried out in 

farmers' field in Pune district of Maharashtra and 

Nalanda district of Bihar. DOGR varieties namely, 

Bhima Super, Bhima Raj, Bhima Red and Bhima 

Shubhra performed better than Baswant 780 in kharif 

season. Bhima Shakti and Bhima Kiran yielded higher 

than local variety during rabi demonstrations. Bhima 

Super and Bhima Shakti performed better than other 

varieties in late kharif demonstrations. 

A visit of 8 members' Nepalese delegation was 

organized. The delegation was exposed to the 

improved production technology for onion and garlic. 

Several training programmes were organized under 

ATMA scheme to disseminate the technologies on 

onion and garlic production and post-harvest 

management. Training programmes for farmers on 

the request of sponsoring agencies like NABARD was 

also organized.  Participation in agri-exhibitions viz. 

Sakal Agrowon, Pune, Krishi Vasant, Nagpur and 

exhibition at Baramati etc. further strengthened the 

extension activities. 

To commercialize improved onion varieties through 

public-private partnership, Directorate of Onion and 

Garlic Research (DOGR) licensed onion variety Bhima 

Super to Jindal Crop Sciences Pvt. Ltd., an ISO 
 

9001:2008 certified company. As per MoU, DOGR 

extended a non-exclusive license to Jindal Crop 

Sciences Pvt. Ltd. for seed production and 

distribution of Bhima Super. Bhima Super is a red 

onion variety from DOGR that has been 

recommended for kharif season in Chhattisgarh, 

Delhi, Gujarat, Haryana, Karnataka, Madhya Pradesh, 

Maharashtra, Odisha, Punjab, Rajasthan and Tamil 

Nadu. 

th
DOGR organized the IV  Annual Workshop of All India 

Network Research Project on Onion and Garlic 

(AINRPOG) at Bidhan Chandra Krishi Vishwavidayalya 
th(BCKV), Kalyani on April 18-19, 2013 and the V  

~rO àm¡Úmo{JH$s

gñ`moÎma àm¡Úmo{JH$s

bhgZw  Ed§ ß`mO ~rO \$gb _| eîw H$ nXmW© gM§ ` VWm nmfo H$ 
VËd CÒh« U ñdén _| XIo m J`m {H$ ZÌOZ Ed§ nmQo >me H$o  CÒh« U 
go g{H$« ` dZñn{V {dH$mg hAþ m VWm \$mñ\$mao g Ed§ JY§ H$ H$o  
CÒh« U go bhgZw  _| H$ÝX {dH$mg VWm ß`mO ~rO \$gb _| nîw nZ 
hAþ m& ß`mO H$o  ~rOmËo nmXZ _| ~gÝVrH$aU H$o  à^md H$o  AÜ``Z 
go nVm Mbm {H$ H$ÝXm| _| H$_ Vmn_mZ  CnMma go H$_ go H$_ EH$ 
gámh nhbo nîw nXS§ > àñ\$w Q>Z hAþ m VWm ~rO CnOµ  _| 45% dp¥ ÜX 
hBþ &©  bhgZw  H${b`m§ 73 {XZm| VH$ gáw mdñWm _| ahr Ama¡  erV 
CnMma go AH§ $w aU 12% OëX hAþ m& naIZbr _| bhgZw  H$s 
gúy _ H$pÝXH$mAm| H$m {dH$mg H$aZo H$s H$m{o ee _| nm`m J`m {H$ 1 
{_.Jm« ./br. H$mBZQo >rZ Ed§ 6% gHw $« mOo  H$o  E_Eg _mÜ`_ _| Á`mXm 
g»§ `m _| gúy _ H$pÝXH$mE§ àmá hBþ &©  naIZbr _| {dH${gV {d{^Þ 
de§ H$« _m| H$s gúy _ H$pÝXH$mAm| H$mo _»w ` jÌo  _| ñWmZmV§ [aV H$a 
{X`m J`m Ama¡  H$ÝX JR>Z H$o  {bE CZH$m _ëy `mH§ $Z {H$`m Om 
ahm h&¡  

gñ`ndy © Ama¡  gñ`mÎo ma AZàw `mJo m| Ûmam gñ`mÎo ma ZHw $gmZ H$mo 
H$_ H$aZo H$o  {bE à`mg {H$E JE & a~r _mg¡ _ H$o  Xma¡ mZ, AmBE© E 
(1.0 {_._m.o ) Ama¡  H$m~o mëQ> Šbmao mBS> (0.5%) H$m amno mB© H$o  
105 {XZm| H$o  ~mX gñ`ndy © BñV_o mb H$aZo go gñ`mÎo ma  
ZHw $gmZ H$mo H$_ nm`m J`m&  Iar\$ _mg¡ _ H$o  Xma¡ mZ, H$m~o mëQ> 
Šbmao mBS> (0.4%) H$m amno mB© H$o  90 {XZm| ~mX gñ`ndy © 
BñV_o mb gñ`mÎo ma ZHw $gmZ H$_ H$aZo H$o  {bE {H$`m J`m & 
hmbm{§ H$, Z ò AH§ $w aU amYo r agm`Zm,|  Ama-23 Ama¡  Ama-24 H$o  
gñ`mÎo ma BñV_o mb go ^S§ >maU j{V H$_ Zht hBþ &©  ß`mO Ama¡  
bhgZw  H$s amno U {V{W`m| H$m gñ`mÎo ma ZHw $gmZ na Jham à^md 
nm`m J`m& bhgZw  H$s amno mB© 1 Zd~§ a Ama¡  a~r ß`mO H$s amno mB© 
15 {Xg~§ a H$o  Amgnmg H$aZo go Ý`Zy V_ gñ`mÎo ma j{V 
nmB© JB&©

gIw Zo H$s {defo VmE§ OrZmQo >mBn go à^m{dV nmB© JB&©  Yny  _,|   
060  g.| J.o«  Amdo Z _| VWm 180 dmQ> na _mBH$« mdo do  Amdo Z _|  

gIw mZm ß`mO H$s ~m« C{ZJ§  H$s {defo VmAm| H$o  ~am~a nm¶m J¶m&  
_mBH$« mdo do  _| gIw mZo go H$w b {\$Zmb°  _| d{¥ Õ hBþ © Ama¡  {ZOb© rH$aU 
AZnw mV H$_ nm`m J`m& H$¡ pëe`_ Šbmao mBS> CnMma (0.5, 1.0 
Ama¡  1.5%), H$¡ pëe`_ bŠ¡ Q>Qo > CnMma (0.5, 1.0 Ama¡  

01.5%) Ama¡  J_© CnMma (40, 50 Ama¡  60  g.| J.o« ) H$m ̂ S§ >maU 
go 8 {XZm| VH$ Ý`Zy V_ àgñ§ H$¥ V ß`mO H$s JUw dÎmm AdYmaU na 
H$mBo © à^md Zht XIo m J`m&  H$¡ pëe`_ bŠ¡ Q>Qo >  CnMma go H$w b 
^ma j{V H$_ hBþ &©

{dñVma

gmd©O{ZH$-{ZOr ̂ mJrXmar

g§ñWmJV J{V{d{Y`m§

_hmamï>́ H$o  AH$mbo m Ed§ dYm© {Obm| _| {H$gmZm| H$o  IVo m| na Iar\$ 

Ed§ nN>Vo r Iar\$ CËnmXZ àmÚ¡ m{o JH$s H$o  {bE A{J_«  n{§ º$  

àXeZ©  H$m`mp© ÝdV {H$E JE& a~r _| _hmamï>́ H$o  nUw o {Obo Ama¡  

{~hma H$o  ZmbX§ m {Obo _| {H$gmZm| H$o  IVo m| _| A{J_«  n{§ º$ àXeZ©  

H$m`mp© ÝdV {H$E JE& ß`m.b.AZ.w {Z. H$s {H$ñ_m| ̂ r_m gnw a, ̂ r_m 

amO, ̂ r_m aSo > Ed§ ̂ r_m eŵ m«  Zo Iar\$ _mg¡ _ _| ~gdV§  780 H$s 

Vbw Zm _| ~ho Va àXeZ©  {H$`m&  ^r_m e{º$ Ed§ ^r_m {H$aZ 

{H$ñ_m| _| a~r àXeZ© m| H$o  Xma¡ mZ ñWmZr` {H$ñ_m| go A{YH$ CnO 

àmá hBþ &©   ^r_m gnw a Ama¡  ^r_m e{º$ {H$ñ_m| Zo nN>Vo r Iar\$ 

àXeZ© m| _| AÝ` {H$ñ_m| H$s Vbw Zm _| ~ho Va àXeZ©  {H$`m&

AmR> gXñ`r` Zno mbr à{V{Z{Y_S§ >b H$o  Xma¡ o H$m Am`mOo Z {H$`m 

J`m& à{V{Z{Y_S§ >b H$mo ß`mO Ed§ bhgZw  H$o  gYw m[aV CËnmXZ 

VH$ZrH$ go AdJV H$am`m J`m& H$¥ {f àmÚ¡ m{o JH$s à~Y§ Z 

A{^H$aU (AmË_m) `mOo Zm H$o  VhV ß`mO Ed§ bhgZw  CËnmXZ 

Ama¡  gñ`mÎo ma à~Y§ Z H$s àmÚ¡ m{o J{H$`m| H$m àgma H$aZo H$o  {bE 

H$B© à{ejU H$m`H© $« _ Am`m{o OV {H$E JE& Zm~mS>©  Og¡ r àm`mOo H$ 

EO{| g`m| H$o  AZaw mYo  na ^r {H$gmZm| H$o  {bE à{ejU H$m`H© $« _ 

Am`m{o OV {H$E JE& H$¥ {f àXe{© Z`m| Og¡ o nUw o _| gH$mb EJm« do Z, 

ZmJnaw  _| H$¥ {f dgV§ , Ama¡  ~mam_Vr _| hBþ © àXeZ© r, Am{X _| ̂ mJ 

bZo o go {dñVma J{V{d{Y`m| H$mo Ama¡   _O~Vy r {_br& 

gmd©O{ZH$-{ZOr ̂ mJrXmar Ho$ _mÜ`_ go ß`mO H$s {H$ñ_m| H$m 

ì`dgm`rH$aU H$aZo Ho$ {bE ß`mO Ed§ bhgwZ AZwg§YmZ 

{ZXoemb` (ß`m.b.AZw.{Z.) Zo qOXb H«$m°n gmB§gog àmBdoQ> 

{b{_Q>oS> (AmB©EgAmo 9001:2008 à_m{UV H§$nZr) H$mo ß`mO 

H$s {H$ñ_ ^r_m gwna H$s AZwk{á Xr&  g_Pm¡Vm kmnZ Ho$ 

AZwgma, ß`m.b.AZw.{Z Zo qOXb H«$m°n gmB§gog àmBdoQ> 

{b{_Q>oS> H$mo ^r_m gwna Ho$ ~rO CËnmXZ Ed§ {dVaU Ho$ {bE 

J¡a-AZÝ` AZwk{á àXmZ H$s& ß`m.b.AZw.{Z Ho$ Ûmam {dH${gV 

bmb ß`mO H$s {H$ñ_ ^r_m gwna  H$s g§ñVw{V N>ÎmrgJ‹T>, 

{X„r, JwOamV, h[a`mUm, H$Zm©Q>H$, _Ü` àXoe, _hmamï´>, 

Amo{S>em, n§Om~, amOñWmZ Am¡a V{_bZmSw> _| Iar\$ _m¡g_ Ho$ 

{bE H$s JB© h¡&

ß`m.b.AZ.w {Z. Zo ApIb ^maVr` ß`mO Ed§ bhgZw  AZgw Y§ mZ 

ZQo >dH$©  n[a`mOo Zm H$s MmW¡ r dm{fH© $ H$m`e© mbm 18-19 Aàb¡  
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2013 H$mo {~YmZ MÝÐ H$¥ {f {dœ{dÚmb`, H$ë`mUr _| VWm 

ß`m.b.AZ.w {Z. H$s nmM§ dr dm{fH© $ H$m`e© mbm Ama¡  "ß`mO H$s 

\$gb gYw ma Ed§ ~rOmËo nmXZ' na {dMma-_W§ Z gÌ 13-15 

_mM© 2014 H$mo amï>́r` ~mJdmZr AZgw Y§ mZ Ed§ {dH$mg à{Vð>mZ, 

Zm{gH$ _| Am`m{o OV {H$E& gñ§ WmZ AZgw Y§ mZ n[afX, 

AZgw Y§ mZ gbmhH$ma g{_{V, gñ§ WmZ à~Y§ Z g{_{V, Am{X H$s 

~R¡ >H$ VWm {hÝXr gámh, gVH$© Vm gámh Am{X J{V{d{Y`m§ g_` 

na Am`m{o OV H$s JB&©   N>mÌm| H$o  ~rM H$¥ {f H$mo bmHo ${à` H$aZo H$o  

{bE 18 \µ $adar 2014 H$mo H$¥ {f {ejm {Xdg H$m Am`mOo Z {H$`m 

J`m&  H$m`H© $« _ _| H$o ÝÐr` {dÚmb`, gr.E_.B.© , XmnmS‹o >r, nUw o go 

nmM§ dt Ama¡  AmR>dt H$jm H$o  163 N>mÌm| Zo ^mJ {b`m& 

ß`m.b.AZ.w {Z. Ûmam 23 OZdar 2014 H$mo  ß`m.b.AZ.w {Z., 

amOJéw ZJa, nUw o  _| nrnrdr Ed§ E\$AmaE na {H$gmZm,|  {dñVma 

H$m`H© $VmA© m| Ed§ emYo H$VmA© m| H$o  bm^ H$o  {bE EH$ à{ejU Ed§ 

OmJê$H$Vm H$m`H© $« _ Am`m{o OV {H$`m J`m&

{ZXeo mb` Zo amOJéw ZJa _| 10-17 \µ $adar, 2014 H$o  Xma¡ mZ 

ß`mO Ama¡  bhgZw  _| CËnmXZ àmÚ¡ m{o JH$s na EH$ _mS° >b à{ejU 

H$m`H© $« _ H$m Am`mOo Z {H$`m& Bg H$m`H© $« _ H$mo {dñVma 

{ZXeo mb`, H$¥ {f Ed§ ghH$m[aVm {d^mJ, H$¥ {f _Ì§ mb`, ^maV 

gaH$ma, ZB© {X„r Ûmam àm`m{o OV {H$`m J`m Wm& {Ìnaw m Ama¡  

_{Unaw  g_Vo  10 amÁ`m| go H$¥ {f Ed§ ~mJdmZr {d^mJm| go AÇ>mBg©  

A{YH$m[a`m| Zo nmR>çH$« _ _| ̂ mJ {b`m&

ß`m.b.AZ.w {Z. Zo _hmamï>́ Ama¡  JOw amV H$o  Am{Xdmgr {Obm| _| 

OZOmVr` Cn`mOo Zm H$m eŵ ma§̂  {H$`m& Bg J{V{d{Y H$o  VhV, 

ß`mO Ama¡  bhgZw  H$ÝX CËnmXZ VWm ß`mO ~rO CËnmXZ 

H$m`H© $« _ eêw $ {H$E JE& {H$gmZm| H$o  bm^ H$o  {bE àjÌo  {Xdg 

Am`m{o OV {H$E JE& Bgr àH$ma ndy mÎ} ma ndV© r¶ jÌo  H$o  {bE EH$ 

`mOo Zm eêw $ H$s JB&©  ß`mO CËnmXZ àmÚ¡ m{o JH$s {df` na ES§ >́mo 

\$m_,©  H$o .H$¥ .{d., B\§ $mb _| Am`m{o OV à{ejU H$m`H© $« _ _| {d{^Þ 

Jmd§ m| H$o  {H$gmZm| Zo ̂ mJ {b`m& _mZd gg§ mYZ {dH$mg H$m`H© $« _ 

H$o  AV§ JV©  N>h dk¡ m{ZH$m| H$mo ̂ maV _| AnZr {defo kVm H$o  jÌo  _| 

à{ejUm| H$o  {bE à{V{Z`ºw $ {H$`m J`m VWm am.H$¥ .Z.n.- 

~mJdmZr H$o  _m.g.§ {d. H$m`H© $« _ H$o  AV§ JV©  EH$ dk¡ m{ZH$ H$mo 

Od¡ gaw jm H$o  jÌo  _| CÞV à{ejU H$o  {bE A_[o aH$m _| 

à{V{Z`ºw $ {H$`m J`m& {ZXeo mb` Zo H$¥ {f CnO, àH$meZm| H$s 

{~H$« s, AZ~w Y§  AZgw Y§ mZ, AZkw {á, Am{X H$o  _mÜ`_ go 72.48 

bmI én ò H$m A^Vy ndy >©  amOñd CËnÞ {H$`m& 

Annual Workshop of AINRPOG and a Brain-Storming 

Session on ‘Crop Improvement and Seed Production 

of Onion’at National Horticultural Research and 

Development Foundation, Nashik from 13-15, March 

2014. 

Meetings of Institute Research Council, Research 

Advisory Committee, Institute Management 

Committee, Hindi Saptah, Satrkta Saptah etc, were 

held timely.  To popularize the agriculture among 

students, Agriculture Education Day was organized 
thon 18  February 2014. The programme was attended 

th th by 163 students of V  and VIII standards from 

Kendriya Vidyalaya, CME, Dapodi, Pune.  A training-

cum-awareness programme on PPV&FRA was 

organized by DOGR on January 23, 2014 at DOGR, 

Rajgurunagar, Pune for the benefits of the farmers, 

extension workers and researchers. 

The Directorate organized a Model Training Course 

on ‘Production Technology in Onion and Garlic’ 

during February 10-17, 2014 at Rajgurunagar. It was 

sponsored by the Directorate of Extension, 

Department of Agriculture and Cooperation, 

Ministry of Agriculture, Government of India, New 

Delhi. Twenty eight officers from Department of 

Agriculture and Horticulture, from 10 states 

including Tripura and Manipur attended the course. 

DOGR also launched Tribal Sub-Plan scheme in tribal 

districts of Maharashtra and Gujarat. Under this 

activity, both onion and garlic bulb production and 

onion seed production programmes have been 

initiated. Field days were organized for the benefit of 

farmers. Similarly a plan for North – East Hill region 

has been initiated. Training programmes on “Onion 

production technology” were organized at Andro 

Farm, CAU, Imphal where farmers from different 

villages participated. Under the human resource 

development programme, six scientists were 

deputed for trainings in the area of their expertise in 

India and one scientist was deputed to USA for 

advanced training under HRD programme of NAIP- 

Hort in the area of Biosecurity. Directorate generated 

record revenue of Rs. 72.48 lakhs through sale of 

farm produce, publications, contract research, 

licensing etc.
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{ZXoemb`

ñWmZ VWm _m¡g_

~w{Z`mXr T>m§Mm

Xoe _| ß`mO d bhgwZ Ho$ _hËd H$mo g_PVo hþE ̂ maVr` H¥${f 
AZwg§YmZ n[afX (^m.H¥$.AZw.n.) Zo df© 1994 _| AmR>dt 
`moOZm Ho$ A§VJ©V Zm{gH$ _| ß`mO d bhgwZ g§~§Yr amï´>r` 
AZwg§YmZ H|$Ð H$s ñWmnZm H$s& CgHo$ ~mX 16 OyZ 1998 
H$mo Bg H|$Ð H$mo amOJwéZJa _| ñWmZm§V[aV {H$`m J`m& ß`mO 
Ed§ bhgwZ g§~§Yr AZwg§YmZ d {dH$mg H$m`©H$bmnm| Ho$ ~‹T> 
OmZo Ho$ H$maU Bg H|$Ð H$m {Xg§~a 2008 _| CÞ`Z H$aHo$ 
Bgo ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$m XOm© {X`m 
J`m& _w»` g§ñWmZ _| AZwg§YmZ d {dH$mg H$m`m] Ho$ 
A{V[aº$, {ZXoemb` H$s Xoe ^a _| ß`mO Ed§ bhgwZ na 
ApIb ̂ maVr` ZoQ>dH©$ n[a`moOZm _| 12 gpå_{bV H|$Ð Am¡a 
16 ñd`§godr H|$Ð H$m`© H$a aho h¢&

{ZXoemb` H$m _w»`mb` amOJwéZJa _| pñWV h¡, Omo nwUo-
Zm{gH$ amO_mJ© na nwUo go bJ^J 45 {H$._r. H$s Xÿar na h¡& 

0`h g_wÐr gVh go 553.8 _r. D$na VWm 18.32  CÎma Ed§ 
0 0 073.51  nyd© _| pñWV h¡& ̀ hm§ H$m Vmn_mZ 5.5  go. go 42.0  

go. Ho$ ~rM ahVm h¡ VWm ̀ hm§ dm{f©H$ Am¡gV dfm© 669 {_._r. 
hmoVr h¡& 

Bg {ZXoemb` H$m amOJwéZJa _| 55 EH$‹S> AZwg§YmZ \$m_© h¡ 
{Og_| qgMmB© H$s ~mah_mgr gw{dYm CnbãY h¡& BgHo$ 
Abmdm 56 EH$‹S> ̂ y{_ H$mbwg _| Am¡a 10 EH$‹S> _m§Oar _| ̂ r 
h¡& {ZXoemb` _| O¡d-àm¡Úm{JH$s, _¥Xm {dkmZ, nmXn g§ajU, 
~rO àm¡Úmo{JH$s VWm gñ`moÎma àm¡Úmo{JH$s g§~§Yr AZwg§YmZ 
à`moJembmE§ CnbãY h¢, {OZ_| g_ñV AmYw{ZH$ d¡km{ZH$ 
CnH$aU _m¡OyX h¢& {ZXoemb` Ho$ nwñVH$mb` _| nwñVH$m|, 
nÌ-n{ÌH$mAm|, E{b`åg na B©-g§gmYZm| H$m {dnwb g§H$bZ 
h¡& AmgmZr go gm{hË` àmá H$aZo Ho$ {bE B©-_ob gånH©$ 
ì`dñWm _m¡OyX h¡& {ZXoemb` H$s AnZr do~gmBQ> 
http://dogr.res.in h¡ {Oggo erK« hr AÚVZ gyMZmE§ àmá 
hmo OmVr h¢ VWm ß`mO d bhgwZ Am¡a {ZXoemb` Ho$ 
àemg{ZH$ _m_bm| go g§~§{YV gyMZmE§ àmá hmo OmVr h¢&

Introduction

The Directorate  

Location and weather

Infrastructure

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 
thshifted to Rajgurunagar on 16  June 1998.  Due to 

expansion of R&D activities of onion and garlic, the 

centre was rechristened and upgraded to Directorate 

of Onion and Garlic Research (DOGR) in December 

2008. Besides the R&D at main Institute, DOGR also 

has All India Network Project on Onion and Garlic with 

12 participating centres and 16 voluntary centres 

across the country. 

The Head Quarter of Directorate located at 

Rajgurunagar, is about 45 km from Pune, Maharashtra 
o oon Pune –Nashik Highway. It is 18.32 N and 73.51 E at 

o553.8 m above m.s.l. with a temperature range of 5.5 C 
oto 42.0 C and having annual average rainfall of 669 mm.

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 information on onion and garlic and 

administrative matters of DOGR.  
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ß`mO Am¡a bhgwZ Ho$ CËnmXZ, CËnmXH$Vm, {Z`m©V VWm 
JwUdÎmm H$mo ~‹T>mZm&

ß`mO d bhgwZ H$s gdªH$f d¥pÜX Ho$ {bE JwUdÎmmnyU© CËnmXZ, 
{Z`m©V Ed§ àg§ñH$aU Ho$ g§dY©Z H$mo ~‹T>mdm XoZm& 

ß`mO Ed§ bhgwZ Ho$ AmZwdm§{eH$ g§gmYZm| VWm d¡km{ZH$ 

OmZH$m[a`m| Ho$ EH$ à_wI ómoV Ho$ én _| H$m`© H$aZm&

ß`mO Ed§ bhgwZ Ho$ CËnmXZ Am¡a CËnmXH$Vm ~‹T>mZo hoVw 

~w{Z`mXr Am¡a àm`mo{JH$ AZwg§YmZ H$m H$m`© H$aZm&

ß`mO Ed§ bhgwZ Ho$ JwUdÎmmnyU© ~rOmoËnmXZ Am¡a VH${ZH$s 

{dH$mg hoVw gm_[aH$ AZwg§YmZ H$m`© H$aZm&

àg§ñH$aU Ed§ gñ`moÎma à~§YZ {d{Y`m| Ûmam _yë`d{Y©V 

CËnmXm| H$mo {dH${gV H$a Cn`moJ _| bmZo hoVw ~‹T>mdm XoZm&

CÞV VH$ZrH$ H$m àgma H$aZm, gbmhH$mar Am¡a nam_e© 

godmE§ àXmZ H$aZm Am¡a CÚ{_Vm H$mo ~‹T>mdm XoZm&

amï´>r`, A§Vam©ï´>r` Am¡a {ZOr g§JR>Zm| go gh`moJmË_H$ 

AZwg§YmZ H$m`©H«$_m| hoVw ZoQ>dH©$ ì`dñWm Ho$ A§VJ©V g§~§Y 

ñWm{nV H$aZm&

Vision

Mission

Mandate

=

=

=

=

=

=

To improve production, productivity, export and 

add on value of onion and garlic.

To promote overall growth of onion and garlic in 

terms of enhancement of quality production, 

export and processing.

To act as a repository of genetic resources and 

scientific information of onion and garlic 

To undertake basic and applied research for 

enhancing production and productivity of 

onion and garlic 

To undertake strategic research for technology 

development and production of quality seed of 

onion and garlic 

To promote utilisation and development of 

value added products through processing and 

post-harvest management practices 

To disseminate technology, provide advisory 

and consultancy services and promote 

entrepreneurship 

To develop linkages with national, international 

and private organisations in network mode for 

collaborative research programmes

g§JR>Z ê$naoIm
Organogram

nr.E‘.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

E[ag-H$j
ARIS-Cell

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>r.E‘.¶y. àH$moð>
ITMU-Cell

 àjoÌ à~§YZ
Farm Management

dm{f©H$ à{VdoXZ 2013-14 Annual Report 2013-14
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gñ¶moÎma n«~§YZ

àm¡Úmo{JH$s hñVm§VaU

Research Advisory
Committee 

Institute Research
Council Institute Management

Committee  

Director

nwñVH$mb¶/
XñVmdoO nÜX{V
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ß`mO Am¡a bhgwZ Ho$ CËnmXZ, CËnmXH$Vm, {Z`m©V VWm 
JwUdÎmm H$mo ~‹T>mZm&

ß`mO d bhgwZ H$s gdªH$f d¥pÜX Ho$ {bE JwUdÎmmnyU© CËnmXZ, 
{Z`m©V Ed§ àg§ñH$aU Ho$ g§dY©Z H$mo ~‹T>mdm XoZm& 

ß`mO Ed§ bhgwZ Ho$ AmZwdm§{eH$ g§gmYZm| VWm d¡km{ZH$ 

OmZH$m[a`m| Ho$ EH$ à_wI ómoV Ho$ én _| H$m`© H$aZm&

ß`mO Ed§ bhgwZ Ho$ CËnmXZ Am¡a CËnmXH$Vm ~‹T>mZo hoVw 

~w{Z`mXr Am¡a àm`mo{JH$ AZwg§YmZ H$m H$m`© H$aZm&

ß`mO Ed§ bhgwZ Ho$ JwUdÎmmnyU© ~rOmoËnmXZ Am¡a VH${ZH$s 

{dH$mg hoVw gm_[aH$ AZwg§YmZ H$m`© H$aZm&

àg§ñH$aU Ed§ gñ`moÎma à~§YZ {d{Y`m| Ûmam _yë`d{Y©V 

CËnmXm| H$mo {dH${gV H$a Cn`moJ _| bmZo hoVw ~‹T>mdm XoZm&

CÞV VH$ZrH$ H$m àgma H$aZm, gbmhH$mar Am¡a nam_e© 

godmE§ àXmZ H$aZm Am¡a CÚ{_Vm H$mo ~‹T>mdm XoZm&

amï´>r`, A§Vam©ï´>r` Am¡a {ZOr g§JR>Zm| go gh`moJmË_H$ 

AZwg§YmZ H$m`©H«$_m| hoVw ZoQ>dH©$ ì`dñWm Ho$ A§VJ©V g§~§Y 

ñWm{nV H$aZm&

Vision

Mission

Mandate

=

=

=

=

=

=

To improve production, productivity, export and 

add on value of onion and garlic.

To promote overall growth of onion and garlic in 

terms of enhancement of quality production, 

export and processing.

To act as a repository of genetic resources and 

scientific information of onion and garlic 

To undertake basic and applied research for 

enhancing production and productivity of 

onion and garlic 

To undertake strategic research for technology 

development and production of quality seed of 

onion and garlic 

To promote utilisation and development of 

value added products through processing and 

post-harvest management practices 

To disseminate technology, provide advisory 

and consultancy services and promote 

entrepreneurship 

To develop linkages with national, international 

and private organisations in network mode for 

collaborative research programmes

g§JR>Z ê$naoIm
Organogram

nr.E‘.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

E[ag-H$j
ARIS-Cell

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>r.E‘.¶y. àH$moð>
ITMU-Cell

 àjoÌ à~§YZ
Farm Management
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n[a`moOZm 1: E{b`_ OZZÐì`m| H$m à~§YZ VWm 
d¥pÜX

{H$gr ^r \$gb gwYma H$m`©H«$_ Ho$ {bE dm§{N>V {deofVmAm| dmbr 
CÞV àOm{V`m| H$mo {dH${gV H$aZo hoVw OZZÐì` H$s {d{dYVm H$m 
Cn`moJ {H$`m OmVm h¡& Bg{bE OZZÐì`m| H$m g§H$bZ, {d{^Þ 
{deofVmAm| Ho$ {bE CZH$m _yë`m§H$Z VWm g§H${bV OZZÐì`m| H$m 
g§ajU H$aZm {ZXoemb` H$s _hËdnyU© AZwg§YmZ Ed§ {dH$mg 
J{V{d{Y h¡&

Obdm ẁ _| n[adVZ© , eharH$aU, gS‹ >H$ {Z_mU© , ^ñy IbZ Am{X H$s 
dOh go E{b`_ g~§ {§ YV Am{X_ VWm dÝ` àOm{V`m§ {dbáw  hmZo o H$o  
H$Jma na h&¢  Bg{bE CZH$m ga§ jU H$aZm ~hVþ  _hËdnUy © h&¡  VXZgw ma, 
Xeo  H$o  {d{^Þ ^mJm| go dÝ` Ed§ H$_ Cn`mJo  _| bmB© hBþ © E{b`_ 
àOm{V`m| H$m gH§ $bZ H$aZo hVo w à`mg {H$E JE& `Ew gS>rE, A_[o aH$m, 
grOrEZ, ZXo abS¢ >, AmBn© rH$o , O_Z© r Am{X go ^r OZZÐì`m| H$mo 
gH§ ${bV H$aZo H$s H$m{o ee H$s JB&©  A^r VH$ {ZXeo mb` _| 25 E{b`_ 
àOm{V`m| H$s 116 à{d{ï>̀ m§ ga§ {jV h&¢  BZH$m H$¥ {Ì_ n[apñW{V`m| _| 
nmb° rhmCg Ama¡  gmW hr _ºw $ dmVmdaU _| aIaImd {H$`m J`m h&¢  Xeo  
H$o  ndy mÎ} ma {hñgm| _| H$w N> àOm{V`m| H$o  nÎmm| H$m ß`mO Ed§ bhgZw  H$o  
{dH$ën H$o  én _| X{¡ ZH$ OrdZ _| Cn`mJo  {H$`m OmVm h&¡  Bg{bE ImZo 
`m½o ` nÎmm| H$o  {bE àOm{V`m| H$s nhMmZ H$s Om ahr h&¢  dÝ` E{b`_ 
àOm{V`m§ Ama¡  IVo r ̀ m½o ` ß`mO H$o  ~rM Mma gH§ $aU {H$E JE Ama¡  ̂ Uy«  
~Mmd VH$ZrH$ H$m Cn`mJo  H$a BZH$m JUw Z {H$`m Om ahm h&¡

AéUmMb àXoe Ed§ Ag_ _| am.nm.Am.g§.ã¶y. joÌr` H|$Ð, ̂ modmbr Ho$ 
gh`moJ go E{b`_ àOm{V`m| (dÝ` Ed§ IoVr `mo½`) H$m 17 go 29 
Aºy$~a Ho$ Xm¡amZ AÝdofU {H$`m J`m (gm[aUr 1.1)& XÿaXamO Ho$ 
joÌm| g{hV bJ^J 2000 {H$._r. _| AéUmMb àXoe Ho$ gmV {Obm|; 
n{ü_ H$m_|J, nyd© H$m_|J, Hw$é§J, Hw$_|, Ada gw~Z{gar, Ana 
gw~Z{gar, n{ü_ {g`m§J Ed§ nßnw_ nmao Am¡a Ag_ Ho$ gw_rVnwa Ho$ 
Hw$N> {hñgm| Ed§ bIr_nwa _| gd}jU {H$`m J`m& A{YH$m§e Jmdm| _| 
dÝ` E{b`_ ̀ mZr E{b`_ \¡${gŠ`wboQ>_ ({MÌ 1.1), E. Q>çy~amog_ 
({MÌ 1.2), E. MmBZoÝg ({MÌ 1.3) Am¡a E. _¡H$aoÝW_ ({MÌ 1.4) 
H$mo _gmbm| _| Am¡a _gmbo Ed§ gpãO`m| Ho$ én _| X¡{ZH$ Cn`moJ Ho$ 
{bE emH$dm{Q>H$m _| bJm`m OmVm h¡& BZ_| n{ËV¶m|, H$ÝX/ H$br H$m 

dÝ` àOm{V`m| H$m g§H$bZ Ed§ g§ajU

AéUmMb àXoe Ed§ Ag_ H$s E{b`_  àOm{V`m§

Project 1: Management and Enhancement of 

Allium Germplasm

Germplasm forms the basic planting material for any 

crop improvement programme. The variability in 

germplasm is exploited for the development of improved 

cultivars of desired traits. Therefore, collection of 

germplasm, its evaluation for different attributes and 

conservation of collected germplasm is an important 

research and development activity at DOGR.

Due to change in climate, urbanization, road 

construction, landslides etc. primitive cultivars and wild 

relatives of Allium spp. are on the verge of extinction. 

Hence, their conservation is very important. Thus, efforts 

were made to collect wild and underutilized Allium 

species from different parts of the country. Introduction 

from USDA, USA, CGN, Netherlands, IPK, Germany etc. 

was also tried. Till now at DOGR, 25 Allium species with 

116 lines have been conserved.  These are being 

maintained in open as well as polyhouse under artificial 

conditions. In North-Eastern parts of the country, the 

foliage of some of the species is used as a substitute of 

onion and garlic in their day to day life. Hence, 

identification of species for palatable foliage is being 

undertaken. Four crosses were made between wild 

Allium species with the cultivated onions and these are 

being multiplied using embryo rescue technique.  

Arunachal Pradesh and Assam were explored for Allium 

spp. (wild and cultivated) in collaboration with NBPGR 

Regional Station, Bhowali during 17 to 29 October, 2013 

(Table 1.1). Seven districts i.e., West Kameng, East 

Kameng, Kurung, Kumey, Lower Subansiri, Upper 

Subansiri, West Siang and Pappum Pare of Arunachal 

Pradesh and a part of Sumitpur and Lakhimpur of Assam 

state covering about 2000 km including remote areas 

were surveyed. In most of the villages wild Alliums i.e., 

Allium fasciculatum, A. tuberosum (Fig. 1.1), A. hookerii 

(Fig. 1.2), A. chinense (Fig. 1.3) and A. macranthum (Fig. 

1.4) are grown in kitchen backyards for day-to-day use as 

Collection and conservation of wild species

Allium species from Arunachal Pradesh and Assam
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Crop Improvement
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AmH$ma, _mn, a§J Ed§ ñdmX _| {d{dYVm {XImB© Xr& E. hþHo$ar Ho$ nÎmo 
MnQ>o, 30 g|._r. D$§Mo Am¡a 1-1.2 g|._r. Mm¡‹S>o nmE JE& E. 
\¡${gŠ`wboQ>_ Ho$ nÎmo E. hþHo$ar O¡go hr bo{H$Z g§H$ao Am¡a 0.4-0.6 
g|._r. Mm¡‹S>mB© VWm 15-18 g|._r. D$§MmB© dmbo Wo& E. _¡H$aoÝW_ Ho$ 
nÎmo nVbo Am¡a 0.2 go 0.4 g|._r. ì`mg Ed§ 12-18 g|._r. bå~o 
Am¡a JmobmH$ma Wo& _ëQ>rßbm`a ß`mO _| Am¡gVZ H$ÝX ̂ ma 3.73 go 
9.93 J«m_ VH$ Wm VWm 2-3 H$pÝXH$mE§ à{V H$ÝX nmB© JB© ({MÌ 
1.5)& H$ÝX Y¥dr` Am¡a {dfwdV ì`mg H«$_e… 2.24 go 2.84 Am¡a 
2.11 go 2.83 VH$ nmE JE (gm[aUr 1.2)& H$pÝXH$mAm| _| Hw$b 
KwbZ{eb R>mog nXmW© 20.33 go 23.33% VH$ nmE JE& bhgwZ 
OZZÐì`m| _| ({MÌ 1.6) EZE_Ho$-3251 à{d{ï> _| A{YH$V_ H$ÝX 
^ma Ed§ H$ÝX Y¥{d` ì`mg H«$_e… 44 J«m_ Am¡a 4.12 g|._r., O~{H$ 
à{d{ï> EZE_Ho$- 3205 _| A{YH$V_ H$br bå~mB© Ed§ ì`mg H«$_e… 
3.45 Am¡a 1.90 g|. _r. nm`m J`m (gm[aUr 1.3)& H${b¶m| H$s 
g§»¶m à{V H§$X 12 go 27 VH$ nmB© JB©& Omo A^r VH$ nhMmZr Zht 
JB© h¡ VWm ñWmZr` ñVa na _moXr {XQ>o (nd©Vr` bhgwZ/ MmBd) Ho$ 
Zm_ go OmZr OmVr h¡, Eogr dÝ` E{b`_ H$s Xmo à{d{ï>`m| H$s O‹S>o / 
H$ÝX _gmbm| Am¡a _gmbodmbo nXmWm] H$mo ~ZmZo Ho$ {bE ~oeH$s_V h¢ 
({MÌ 1.7) Am¡a Am¡fYr` à`moOZ Ho$ {bE Cn`moJ H$s OmVr h¢& 
gm_mÝ`V… ñWmZr` ñVa na {XQ>o Zm_ go E. Q>çy~amog_ H$s n{Îm`m§ 
ñWmZr` ~mOma _| ~oMr OmVr h¢& Am_Vm¡a na nmE OmZo dmbo ß`mO 
(E. gonm) H$m OZZÐì` AéUmMb àXoe _| _wpíH$b hr nm`m OmVm 
h¡& Ag_ Ho$ XÿaXamO joÌm| _| ñWmZr` ̂ mfm _| nwZ`y / nwZé Zm_ go 
OmZo OmZodmbo E. gonm àOm{V EJ«oJoQ>_ (_ëQ>rßbm`a ß`mO) H$s IoVr 
H$s OmVr h¡& ñWmZr` ^mfm _| b¡_ Zm_ go OmZo OmZodmbm E. 
Eånobmoàmg_ (brH$) H$mo gr{_V joÌ _| Am¡fYr` Cn`moJ Ho$ {bE 
bJm`m OmVm h¢& Hw$b 49 OZZÐì`m| Ho$ Z_yZo g§H${bV {H$E JE& 

spices, condiments and vegetables. Variation for foliage, 

bulb/clove size, shape, colour and taste were observed. 

Foliage of A. hookeri was flat type with height about 30 cm 

and leaf width 1 – 1.2 cm. A. fasciculatum leaves were 

similar to A. hookeri but are narrower, and of 0.4 – 0.6 cm 

width and 15 - 18 cm height. A. macranthum foliage was 

thin and round with 0.2 to 0.4 cm diameter and 12- 18 cm 

length. Average bulb weight in multiplier onion ranged 

from 3.73 to 9.93 g with 2 to 3 bulblets per bulb (Fig. 1.5). 

Bulb polar and equatorial diameter were between 2.24 to 

2.84 and 2.11 to 2.83 cm, respectively (Table 1.2). TSS in 

bulblets varied from 20.33 to 23.33%. In case of garlic 

germplasm (Fig. 1.6) maximum bulb weight and bulb 

polar diameter were 44 g and 4.12 cm in accession NMK-

3251, whereas maximum clove length and diameter were 

3.45 and 1.90 cm, respectively, in NMK-3205 (Table 1.3). 

Number of cloves ranged between 12 to 27 per bulb. 

Roots/ rhizomes of two accessions of wild Allium which 

are yet to be identified and locally known as Modi Dite 

(Mountain Garlic/ Chives) are highly prized for spices and 

condiments (Fig. 1.7) and also used for medicinal 

purpose. Leaves of A. tuberosum, locally known as Dite 

are commonly sold in local market. Common onion (A. 

cepa) germplasm was hardly found in Arunachal Pradesh. 

A. cepa var. aggegratum (Multiplier onion), known as 

Punyoo/ Punroo in local parlance is cultivated in remote 

areas in Assam. A. ampeloprasum (leek) locally known as 

Lam is also being grown for medicinal use in limited area. 

A total of 49 germplasm samples were collected. 

gm[aUr 1.1. AéUmMb àXoe Ed§ Ag_ Ho$ Hw$N> joÌm| go g§H${bV OZZÐì` 
Table. 1.1. Germplasm collected from Arunachal Pradesh and parts of Assam 

g§. Zm_ Botanical name Cultivation status H$s g§»`m H$m joÌ Used as

No. of Area of
No. Local name  accessions collection

collected

H«$. gm_mÝ`/ ñWmZr` dmZñn{VH$ Zm_ IoVr ¶mo½¶ Xem g§H${bV à{d{ï>`m| g§H$bZ  Cn`moJ

S. Common/ 

1

Garlic,    Cultivated Assam Spice
Lahsoon

2 brH$, b_¡ E. nmao _ g‘ emH$dm{Q>H$m VH$ gr{_V 01 AéUmMb àXeo gãOr, AMma, 
Leek, Lam E. Eånbmào mg_ àOm{V Arunanchal _gmbm, Xdm

nmao _ Semi-domesticated Pradesh Vegetable, 

A. porrum syn. pickle, condi-
A. ampeloprasum            ment, medicine
var. porrum

3 _ëQ>rßbm`a ß`mO, E. gonm àOm{V emH$dm{Q>H$m VH$ gr{_V 05 Ag_ gãOr
nwZ`y, nwZé EJ«oJoQ>_ Semi-domesticated Assam Vegetable

Multiplier onion, A. cepa. var.
Punyoo/ Pyaz, aggregatum
Punroo  

bhgwZ, bmohé E. gQ>mBd_ IoVr ¶mo½¶ 07 Ag_ _gmbm
Lohru, A. sativum 
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n[a`moOZm 1: E{b`_ OZZÐì`m| H$m à~§YZ VWm 
d¥pÜX

{H$gr ^r \$gb gwYma H$m`©H«$_ Ho$ {bE dm§{N>V {deofVmAm| dmbr 
CÞV àOm{V`m| H$mo {dH${gV H$aZo hoVw OZZÐì` H$s {d{dYVm H$m 
Cn`moJ {H$`m OmVm h¡& Bg{bE OZZÐì`m| H$m g§H$bZ, {d{^Þ 
{deofVmAm| Ho$ {bE CZH$m _yë`m§H$Z VWm g§H${bV OZZÐì`m| H$m 
g§ajU H$aZm {ZXoemb` H$s _hËdnyU© AZwg§YmZ Ed§ {dH$mg 
J{V{d{Y h¡&

Obdm ẁ _| n[adVZ© , eharH$aU, gS‹ >H$ {Z_mU© , ^ñy IbZ Am{X H$s 
dOh go E{b`_ g~§ {§ YV Am{X_ VWm dÝ` àOm{V`m§ {dbáw  hmZo o H$o  
H$Jma na h&¢  Bg{bE CZH$m ga§ jU H$aZm ~hVþ  _hËdnUy © h&¡  VXZgw ma, 
Xeo  H$o  {d{^Þ ^mJm| go dÝ` Ed§ H$_ Cn`mJo  _| bmB© hBþ © E{b`_ 
àOm{V`m| H$m gH§ $bZ H$aZo hVo w à`mg {H$E JE& `Ew gS>rE, A_[o aH$m, 
grOrEZ, ZXo abS¢ >, AmBn© rH$o , O_Z© r Am{X go ^r OZZÐì`m| H$mo 
gH§ ${bV H$aZo H$s H$m{o ee H$s JB&©  A^r VH$ {ZXeo mb` _| 25 E{b`_ 
àOm{V`m| H$s 116 à{d{ï>̀ m§ ga§ {jV h&¢  BZH$m H$¥ {Ì_ n[apñW{V`m| _| 
nmb° rhmCg Ama¡  gmW hr _ºw $ dmVmdaU _| aIaImd {H$`m J`m h&¢  Xeo  
H$o  ndy mÎ} ma {hñgm| _| H$w N> àOm{V`m| H$o  nÎmm| H$m ß`mO Ed§ bhgZw  H$o  
{dH$ën H$o  én _| X{¡ ZH$ OrdZ _| Cn`mJo  {H$`m OmVm h&¡  Bg{bE ImZo 
`m½o ` nÎmm| H$o  {bE àOm{V`m| H$s nhMmZ H$s Om ahr h&¢  dÝ` E{b`_ 
àOm{V`m§ Ama¡  IVo r ̀ m½o ` ß`mO H$o  ~rM Mma gH§ $aU {H$E JE Ama¡  ̂ Uy«  
~Mmd VH$ZrH$ H$m Cn`mJo  H$a BZH$m JUw Z {H$`m Om ahm h&¡

AéUmMb àXoe Ed§ Ag_ _| am.nm.Am.g§.ã¶y. joÌr` H|$Ð, ̂ modmbr Ho$ 
gh`moJ go E{b`_ àOm{V`m| (dÝ` Ed§ IoVr `mo½`) H$m 17 go 29 
Aºy$~a Ho$ Xm¡amZ AÝdofU {H$`m J`m (gm[aUr 1.1)& XÿaXamO Ho$ 
joÌm| g{hV bJ^J 2000 {H$._r. _| AéUmMb àXoe Ho$ gmV {Obm|; 
n{ü_ H$m_|J, nyd© H$m_|J, Hw$é§J, Hw$_|, Ada gw~Z{gar, Ana 
gw~Z{gar, n{ü_ {g`m§J Ed§ nßnw_ nmao Am¡a Ag_ Ho$ gw_rVnwa Ho$ 
Hw$N> {hñgm| Ed§ bIr_nwa _| gd}jU {H$`m J`m& A{YH$m§e Jmdm| _| 
dÝ` E{b`_ ̀ mZr E{b`_ \¡${gŠ`wboQ>_ ({MÌ 1.1), E. Q>çy~amog_ 
({MÌ 1.2), E. MmBZoÝg ({MÌ 1.3) Am¡a E. _¡H$aoÝW_ ({MÌ 1.4) 
H$mo _gmbm| _| Am¡a _gmbo Ed§ gpãO`m| Ho$ én _| X¡{ZH$ Cn`moJ Ho$ 
{bE emH$dm{Q>H$m _| bJm`m OmVm h¡& BZ_| n{ËV¶m|, H$ÝX/ H$br H$m 

dÝ` àOm{V`m| H$m g§H$bZ Ed§ g§ajU

AéUmMb àXoe Ed§ Ag_ H$s E{b`_  àOm{V`m§

Project 1: Management and Enhancement of 

Allium Germplasm

Germplasm forms the basic planting material for any 

crop improvement programme. The variability in 

germplasm is exploited for the development of improved 

cultivars of desired traits. Therefore, collection of 

germplasm, its evaluation for different attributes and 

conservation of collected germplasm is an important 

research and development activity at DOGR.

Due to change in climate, urbanization, road 

construction, landslides etc. primitive cultivars and wild 

relatives of Allium spp. are on the verge of extinction. 

Hence, their conservation is very important. Thus, efforts 

were made to collect wild and underutilized Allium 

species from different parts of the country. Introduction 

from USDA, USA, CGN, Netherlands, IPK, Germany etc. 

was also tried. Till now at DOGR, 25 Allium species with 

116 lines have been conserved.  These are being 

maintained in open as well as polyhouse under artificial 

conditions. In North-Eastern parts of the country, the 

foliage of some of the species is used as a substitute of 

onion and garlic in their day to day life. Hence, 

identification of species for palatable foliage is being 

undertaken. Four crosses were made between wild 

Allium species with the cultivated onions and these are 

being multiplied using embryo rescue technique.  

Arunachal Pradesh and Assam were explored for Allium 

spp. (wild and cultivated) in collaboration with NBPGR 

Regional Station, Bhowali during 17 to 29 October, 2013 

(Table 1.1). Seven districts i.e., West Kameng, East 

Kameng, Kurung, Kumey, Lower Subansiri, Upper 

Subansiri, West Siang and Pappum Pare of Arunachal 

Pradesh and a part of Sumitpur and Lakhimpur of Assam 

state covering about 2000 km including remote areas 

were surveyed. In most of the villages wild Alliums i.e., 

Allium fasciculatum, A. tuberosum (Fig. 1.1), A. hookerii 

(Fig. 1.2), A. chinense (Fig. 1.3) and A. macranthum (Fig. 

1.4) are grown in kitchen backyards for day-to-day use as 

Collection and conservation of wild species

Allium species from Arunachal Pradesh and Assam
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AmH$ma, _mn, a§J Ed§ ñdmX _| {d{dYVm {XImB© Xr& E. hþHo$ar Ho$ nÎmo 
MnQ>o, 30 g|._r. D$§Mo Am¡a 1-1.2 g|._r. Mm¡‹S>o nmE JE& E. 
\¡${gŠ`wboQ>_ Ho$ nÎmo E. hþHo$ar O¡go hr bo{H$Z g§H$ao Am¡a 0.4-0.6 
g|._r. Mm¡‹S>mB© VWm 15-18 g|._r. D$§MmB© dmbo Wo& E. _¡H$aoÝW_ Ho$ 
nÎmo nVbo Am¡a 0.2 go 0.4 g|._r. ì`mg Ed§ 12-18 g|._r. bå~o 
Am¡a JmobmH$ma Wo& _ëQ>rßbm`a ß`mO _| Am¡gVZ H$ÝX ̂ ma 3.73 go 
9.93 J«m_ VH$ Wm VWm 2-3 H$pÝXH$mE§ à{V H$ÝX nmB© JB© ({MÌ 
1.5)& H$ÝX Y¥dr` Am¡a {dfwdV ì`mg H«$_e… 2.24 go 2.84 Am¡a 
2.11 go 2.83 VH$ nmE JE (gm[aUr 1.2)& H$pÝXH$mAm| _| Hw$b 
KwbZ{eb R>mog nXmW© 20.33 go 23.33% VH$ nmE JE& bhgwZ 
OZZÐì`m| _| ({MÌ 1.6) EZE_Ho$-3251 à{d{ï> _| A{YH$V_ H$ÝX 
^ma Ed§ H$ÝX Y¥{d` ì`mg H«$_e… 44 J«m_ Am¡a 4.12 g|._r., O~{H$ 
à{d{ï> EZE_Ho$- 3205 _| A{YH$V_ H$br bå~mB© Ed§ ì`mg H«$_e… 
3.45 Am¡a 1.90 g|. _r. nm`m J`m (gm[aUr 1.3)& H${b¶m| H$s 
g§»¶m à{V H§$X 12 go 27 VH$ nmB© JB©& Omo A^r VH$ nhMmZr Zht 
JB© h¡ VWm ñWmZr` ñVa na _moXr {XQ>o (nd©Vr` bhgwZ/ MmBd) Ho$ 
Zm_ go OmZr OmVr h¡, Eogr dÝ` E{b`_ H$s Xmo à{d{ï>`m| H$s O‹S>o / 
H$ÝX _gmbm| Am¡a _gmbodmbo nXmWm] H$mo ~ZmZo Ho$ {bE ~oeH$s_V h¢ 
({MÌ 1.7) Am¡a Am¡fYr` à`moOZ Ho$ {bE Cn`moJ H$s OmVr h¢& 
gm_mÝ`V… ñWmZr` ñVa na {XQ>o Zm_ go E. Q>çy~amog_ H$s n{Îm`m§ 
ñWmZr` ~mOma _| ~oMr OmVr h¢& Am_Vm¡a na nmE OmZo dmbo ß`mO 
(E. gonm) H$m OZZÐì` AéUmMb àXoe _| _wpíH$b hr nm`m OmVm 
h¡& Ag_ Ho$ XÿaXamO joÌm| _| ñWmZr` ̂ mfm _| nwZ`y / nwZé Zm_ go 
OmZo OmZodmbo E. gonm àOm{V EJ«oJoQ>_ (_ëQ>rßbm`a ß`mO) H$s IoVr 
H$s OmVr h¡& ñWmZr` ^mfm _| b¡_ Zm_ go OmZo OmZodmbm E. 
Eånobmoàmg_ (brH$) H$mo gr{_V joÌ _| Am¡fYr` Cn`moJ Ho$ {bE 
bJm`m OmVm h¢& Hw$b 49 OZZÐì`m| Ho$ Z_yZo g§H${bV {H$E JE& 

spices, condiments and vegetables. Variation for foliage, 

bulb/clove size, shape, colour and taste were observed. 

Foliage of A. hookeri was flat type with height about 30 cm 

and leaf width 1 – 1.2 cm. A. fasciculatum leaves were 

similar to A. hookeri but are narrower, and of 0.4 – 0.6 cm 

width and 15 - 18 cm height. A. macranthum foliage was 

thin and round with 0.2 to 0.4 cm diameter and 12- 18 cm 

length. Average bulb weight in multiplier onion ranged 

from 3.73 to 9.93 g with 2 to 3 bulblets per bulb (Fig. 1.5). 

Bulb polar and equatorial diameter were between 2.24 to 

2.84 and 2.11 to 2.83 cm, respectively (Table 1.2). TSS in 

bulblets varied from 20.33 to 23.33%. In case of garlic 

germplasm (Fig. 1.6) maximum bulb weight and bulb 

polar diameter were 44 g and 4.12 cm in accession NMK-

3251, whereas maximum clove length and diameter were 

3.45 and 1.90 cm, respectively, in NMK-3205 (Table 1.3). 

Number of cloves ranged between 12 to 27 per bulb. 

Roots/ rhizomes of two accessions of wild Allium which 

are yet to be identified and locally known as Modi Dite 

(Mountain Garlic/ Chives) are highly prized for spices and 

condiments (Fig. 1.7) and also used for medicinal 

purpose. Leaves of A. tuberosum, locally known as Dite 

are commonly sold in local market. Common onion (A. 

cepa) germplasm was hardly found in Arunachal Pradesh. 

A. cepa var. aggegratum (Multiplier onion), known as 

Punyoo/ Punroo in local parlance is cultivated in remote 

areas in Assam. A. ampeloprasum (leek) locally known as 

Lam is also being grown for medicinal use in limited area. 

A total of 49 germplasm samples were collected. 

gm[aUr 1.1. AéUmMb àXoe Ed§ Ag_ Ho$ Hw$N> joÌm| go g§H${bV OZZÐì` 
Table. 1.1. Germplasm collected from Arunachal Pradesh and parts of Assam 

g§. Zm_ Botanical name Cultivation status H$s g§»`m H$m joÌ Used as

No. of Area of
No. Local name  accessions collection

collected

H«$. gm_mÝ`/ ñWmZr` dmZñn{VH$ Zm_ IoVr ¶mo½¶ Xem g§H${bV à{d{ï>`m| g§H$bZ  Cn`moJ

S. Common/ 

1

Garlic,    Cultivated Assam Spice
Lahsoon

2 brH$, b_¡ E. nmao _ g‘ emH$dm{Q>H$m VH$ gr{_V 01 AéUmMb àXeo gãOr, AMma, 
Leek, Lam E. Eånbmào mg_ àOm{V Arunanchal _gmbm, Xdm

nmao _ Semi-domesticated Pradesh Vegetable, 

A. porrum syn. pickle, condi-
A. ampeloprasum            ment, medicine
var. porrum

3 _ëQ>rßbm`a ß`mO, E. gonm àOm{V emH$dm{Q>H$m VH$ gr{_V 05 Ag_ gãOr
nwZ`y, nwZé EJ«oJoQ>_ Semi-domesticated Assam Vegetable

Multiplier onion, A. cepa. var.
Punyoo/ Pyaz, aggregatum
Punroo  

bhgwZ, bmohé E. gQ>mBd_ IoVr ¶mo½¶ 07 Ag_ _gmbm
Lohru, A. sativum 
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{MÌ 1.1. 
Fig. 1.1.

E{b`_ Q>çy~amog_
 Allium tuberosum 

{MÌ 1.2.
Fig. 1.2. 

 E{b`_ hþHo$ar
Allium hookeri 

g§. Zm_ Zm_ Cultivation status H$s g§»`m H$m joÌ Used as

Botanical No. of Area of
No. Local name name accessions collection

collected

H«$. gm_mÝ`/ ñWmZr` dmZñn{VH$ IoVr ¶mo½¶ Xem g§H${bV à{d{ï>`m| g§H$bZ  Cn`moJ

S. Common/ 

6

4      MmB{ZO MmBd, bám, E. Q>çy~amog_ emH$dm{Q>H$m VH$ gr{_V 06 AéUmMb àXoe gãOr, _gmbm
bßga, Zma§J, {XQ>o A. tuberosum Semi-domesticated Arunanchal Vegetable,

Chinese chives, Pradesh condiment
Lapta, Lapsar, 
Narang, Dite  

5 Vb¡, Vbn E. hþHo$ar emH$dm{Q>H$m VH$ gr{_V/ 04 AéUmMb àXoe gãOr (aoeoXma O‹S>), 
Taley, Talap A. hookerii dÝ` Arunanchal     AMma (N>Ù VZm)MQ>Zr    

Semi-domesticated/ Pradesh Ed§ ñdmX Ho$ {bE nÎmo
Wild Vegetable (fibrous

roots), pickle 
(pseudostem), 
foliage for flavor 
and chatany

6 _moXr {XQ>o E{b`_ ñno. dÝ` 02 AéUmMb àXoe aº$Mmn, gXu na 
Modi Dite Allium spp. Wild Arunanchal Xdm Ho$ én _| Ed§ 

Pradesh ñdmX Ho$ {bE O‹S>o
Roots as medicine
for blood pressure,
cold and flavour

7 bgwZ, bßgm, _moXr E. _¡H$aoÝW_ emH$dm{Q>H$m VH$ gr{_V 14 AéUmMb àXoe gãOr Ed§ MQ>Zr Ho$
~oHo$, _moXr ~¡H$mo  A. macranthum Semi-domesticated Arunanchal {bE n{Îm`m§
Lasun, Lapsa, Modi     Pradesh Foliage as 
Byke, Modi Byako vegetable
            and for chatany

 8     a¸$`m,o  Vbn, A{X Vbn  E. MmBZÝo g emH$dm{Q>H$m VH$ gr{_V 02 AéUmMb àXeo gãOr, AMma, _gmbm 
Rakkyo, Talap,  A. chinense Semi-domesticated Arunanchal Vegetable, pickle,
Adi Talap Pradesh  condiment 

9 O¡n, boßnr, brßnr, E. \¡${gŠ`wboQ>_ emH$dm{Q>H$m VH$ gr{_V/ 08 AéUmMb àXoe gãOr, gbmX
b¡nQ>¡n A. fasciculatum dÝ` Arunanchal Vegetable, salad

Zap, Leppi, Lipee, Semi-domesticated/ Pradesh
Laptap Wild

Hw$b / Total 49

{MÌ 1.3.
Fig. 1.3. 

 E{b`_ MmBZoÝg
Allium chinense

{MÌ 1.4. 
Fig. 1.4. 

E{b`_ _¡H$aoÝW_
Allium macranthum

{MÌ 1.5.
Fig. 1.5. 

 Ag_ Ho$ _ëQ>rßbm`a ß`mO OZZÐì`m| _| {d{dYVm
Variability in multiplier onion  from Assam

gm[aUr 1.2. Ag_ go g§H${bV _ëQ>rßbm`a ß`mO OZZÐì`m| H$s {deofVmE§
Table. 1.2. Characters of multiplier onion germplasm collected from Assam
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0g§. Entry ^ma (J«m_) H$ÝXm| H$s g§»`m ì`mg (g|._r.) ì`mg (g|._r.) R>mog nXmW© {~«Šg

No. (g) bulbs diameter (cm) diameter (cm)

H«$. à{d{ï> Am¡gVZ H$ÝX H$pÝXH$mAm|/ H$ÝX Y¥dr` H$ÝX {dfwdV  Hw$b KwbZerb  

oSr. Avg bulb weight No. of bulblets/ Bulb polar Bulb equatorial TSS Brix 

1 EZE_Ho$ 3221/NMK 3221 6.20 3 2.75 2.83 23.33

2 EZE_Ho$ 3222/NMK 3222 9.93 3 2.84 2.57 23.07

3 EZE_Ho$ 3224/NMK 3224 3.92 2 2.50 2.18 21.77

4 EZE_Ho$ 3225/NMK 3225 3.73 3 2.24 2.11 20.33

5 EZE_Ho$ 3227/NMK 3227 4.31 2 2.62 2.49 21.40

dm{f ©H$ à{Vd oXZ 2013-14 Annual Report 2013-14



{MÌ 1.1. 
Fig. 1.1.

E{b`_ Q>çy~amog_
 Allium tuberosum 

{MÌ 1.2.
Fig. 1.2. 

 E{b`_ hþHo$ar
Allium hookeri 

g§. Zm_ Zm_ Cultivation status H$s g§»`m H$m joÌ Used as

Botanical No. of Area of
No. Local name name accessions collection

collected

H«$. gm_mÝ`/ ñWmZr` dmZñn{VH$ IoVr ¶mo½¶ Xem g§H${bV à{d{ï>`m| g§H$bZ  Cn`moJ

S. Common/ 

6

4      MmB{ZO MmBd, bám, E. Q>çy~amog_ emH$dm{Q>H$m VH$ gr{_V 06 AéUmMb àXoe gãOr, _gmbm
bßga, Zma§J, {XQ>o A. tuberosum Semi-domesticated Arunanchal Vegetable,

Chinese chives, Pradesh condiment
Lapta, Lapsar, 
Narang, Dite  

5 Vb¡, Vbn E. hþHo$ar emH$dm{Q>H$m VH$ gr{_V/ 04 AéUmMb àXoe gãOr (aoeoXma O‹S>), 
Taley, Talap A. hookerii dÝ` Arunanchal     AMma (N>Ù VZm)MQ>Zr    

Semi-domesticated/ Pradesh Ed§ ñdmX Ho$ {bE nÎmo
Wild Vegetable (fibrous

roots), pickle 
(pseudostem), 
foliage for flavor 
and chatany

6 _moXr {XQ>o E{b`_ ñno. dÝ` 02 AéUmMb àXoe aº$Mmn, gXu na 
Modi Dite Allium spp. Wild Arunanchal Xdm Ho$ én _| Ed§ 

Pradesh ñdmX Ho$ {bE O‹S>o
Roots as medicine
for blood pressure,
cold and flavour

7 bgwZ, bßgm, _moXr E. _¡H$aoÝW_ emH$dm{Q>H$m VH$ gr{_V 14 AéUmMb àXoe gãOr Ed§ MQ>Zr Ho$
~oHo$, _moXr ~¡H$mo  A. macranthum Semi-domesticated Arunanchal {bE n{Îm`m§
Lasun, Lapsa, Modi     Pradesh Foliage as 
Byke, Modi Byako vegetable
            and for chatany

 8     a¸$`m,o  Vbn, A{X Vbn  E. MmBZÝo g emH$dm{Q>H$m VH$ gr{_V 02 AéUmMb àXeo gãOr, AMma, _gmbm 
Rakkyo, Talap,  A. chinense Semi-domesticated Arunanchal Vegetable, pickle,
Adi Talap Pradesh  condiment 

9 O¡n, boßnr, brßnr, E. \¡${gŠ`wboQ>_ emH$dm{Q>H$m VH$ gr{_V/ 08 AéUmMb àXoe gãOr, gbmX
b¡nQ>¡n A. fasciculatum dÝ` Arunanchal Vegetable, salad

Zap, Leppi, Lipee, Semi-domesticated/ Pradesh
Laptap Wild

Hw$b / Total 49

{MÌ 1.3.
Fig. 1.3. 

 E{b`_ MmBZoÝg
Allium chinense

{MÌ 1.4. 
Fig. 1.4. 

E{b`_ _¡H$aoÝW_
Allium macranthum

{MÌ 1.5.
Fig. 1.5. 

 Ag_ Ho$ _ëQ>rßbm`a ß`mO OZZÐì`m| _| {d{dYVm
Variability in multiplier onion  from Assam

gm[aUr 1.2. Ag_ go g§H${bV _ëQ>rßbm`a ß`mO OZZÐì`m| H$s {deofVmE§
Table. 1.2. Characters of multiplier onion germplasm collected from Assam

Annual Report 2013-14

7
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gm[aUr 1.3. Ag_ go$ g§H${bV bhgwZ OZZÐì`m| H$s {deofVmE§
Table 1.3. Characters of garlic germplasm collected from Assam

g§. Entry ^ma (J«m_) H$s g§»`m ì`mg (g|._r.) ì`mg (g|._r.) (g|._r.) Clove 

equatorial length diameter
No. weight (g) cloves/bulbs diameter (cm) diameter (cm) (cm)  (cm)

H«$. à{d{ï> Am¡gVZ H$ÝX H${b`m|/H$ÝXm| H$ÝX Y¥dr`  H$ÝX {dfwdV H$br b§~mB©  H$br ì`mg  

Sr. Avg. bulb No. of Bulb polar Bulb  Clove  

1 NMK 3205 43.00 12 3.78 5.45 3.45 1.90

2 EZE_Ho$ 3220/NMK 3220   3.63 16 2.84 2.48 1.96 0.66

3 EZE_Ho$ 3223/NMK 3223 10.25 21 3.39 3.16 2.19 0.72

4 EZE_Ho$  3226/NMK 3226 11.12 23 2.91 3.28 2.26 0.71

5 EZE_Ho$  3251/NMK 3251 44.00 27 4.12 5.15 2.31 0.95

6 EZE_Ho$ 3252/NMK 3252 21.00 12 3.16 4.12 2.67 1.44

EZE_Ho$  3205/

{MÌ 1.7.~.
Fig. 1.7.B. 

 _moXr {XQ>o H$m `wdm nm¡Ym
Young plant of Modi Dite

                  

{MÌ 1.6.

Fig. 1.6.

 Ag_ Ho$ bhgwZ 
OZZÐì`m| _| {d{dYVm

 Variability in garlic 
germplasm from Assam

{MÌ 1.7.A. dÝ` ß`mO _moXr {XQ>o H$s O‹S>o    
Fig. 1.7.A. Roots of wild onion Modi Dite  

8

Establishment of in vitro cultures of wild species

Shoot tip explants were used for establishing the in vitro 

cultures of 10 wild species . Only six wild species could be 

established, others had high contamination and were 

lost. In vitro regeneration was tried using root tip explants 

of A. tuberosum on medium B5 + 1 mg/l BAP + 0.5 mg/l 2, 

4-D (Fig. 1.8). Callusing was observed after 25 days of 

inoculation in all explants. Callusing and shoot 

regeneration was observed in same medium. When the 

shoots were transferred to basal media (B5), normal 

plantlets developed with proper roots and shoots.

dÝ` àOm{V`m| Ho$ naIZbr g§dYm} H$s ñWmnZm

nmY¡ o go {ZH$mbo hEþ  VZm {eIa H$m Cn`mJo  naIZbr _| 10 dÝ` 
àOm{V`m| H$m gd§ Y© ~ZmZo H$o  {bE {H$`m J`m& H$o db N>h dÝ` nOm{© V`m| 
H$mo ñWm{nV {H$`m Om gH$m, AÝ` _| Á`mXm gX§ fÿ U nm`m J`m Ama¡  dh 
Zï> hmo JE& E. Q>ç~y amgo _ H$o  nmY¡ o go {ZH$mbo hEþ  OS‹ > {eIa H$m _mÜ`_ 
~r 5 + 1 {_.Jm« ./br. ~rEnr + 0.5 {_.Jm« ./br. 2, 4-S>r H$m 
BñV_o mb H$a naIZbr nZw OZ© Z H$s H$m{o ee H$s JB© ({MÌ 1.8)& g^r 
[ZH$mbo hEþ  nmY¡ m| _| H$¡ bg ~ZZo H$s à{H$« `m ga§ mno U H$o  25 {XZm| ~mX 
nmB© JB&©  VZm> nZw OZ© Z Ed§ H$¡ bg ~ZZm Cgr _mÜ`_ _| XIo m J`m& 
~{w Z`mXr _mÜ`_ (~r 5) _| VZm| H$mo ñWmZmV§ [aV H$aZo go C{MV OS‹ >mo 
Ama¡  VZm| H$o  gmW gm_mÝ` nmY¡ o {dH${gV hmo JE&

Interspecific hybridization in Alliums  

Evaluation of wild species against viruses

Interspecific crosses were attempted for the 

introgression of desirable traits of A. tuberosum into A. 

cepa. Ovule enlargement was observed after pollination. 

However, ovary shrivelled and ovules degenerated about 

10 days after pollination and no seed development was 

observed. Ovule culture was tried to obtain the seed. 

Ovules after fifth day of pollination were cultured on B5 

medium with 10% sucrose + 2 mg/l 2, 4-D + 2 mg/l BAP. 

Ovaries enlarged normally and seed development was 

observed after 40 days of inoculation and plantlets 

emerged within 3 to 4 days. Seeds were normal with black 

seed coat. Germinated plantlets were shifted to basal 

media (B5 +2% Sucrose) for proper establishment. Five 

plants with roots and shoots were obtained. Similarly A. 

fistulosum was used in hybridization with A. cepa using 

same medium for embryo rescue and two plants were 

obtained. These seven plants will be tested for 

confirmation of hybridity. 

In all 35 lines of wild accessions were screened under 

natural incidence for Leek Yellow Stripe Virus (LYSV), Iris 

Yellow Spot Virus (IYSV) and Onion Yellow Dwarf Virus 

E{b`_ _| A§Va OmVr¶ g§H$aU

{dfmUwAm| Ho$ {déÜX dÝ` àOm{V`m| H$m _yë`m§H$Z

E. Q>çy~amog_ Ho$ dm§{N>V bjUm| H$m E. gonm _| g‘mdoe H$aZo Ho$ {bE 
A§Va OmVr¶ g§H$aU {H$E JE& namJU Ho$ ~mX ~rOm§S> {dñVmaU nm`m 
J`m& hm§bm{H$, namJU Ho$ bJ^J 10 {XZm| ~mX A§S>me` ewîH$ hþAm 
Am¡a ~rOm§S> ZîQ> hmo JE VWm ~rO {dH$mg Zht nm`m J`m& ~rO àm{á 
Ho$ {bE ~rOm§S> g§dY© H$s H$mo{ee H$s JB©& namJU go nm§Mdo {XZ ~mX 
~rOm§S>m| H$mo 10% gwH«$moO + 2 {_.J«m./br. 2, 4-S>r + 2 
{_.J«m./br. ~rEnr dmbo ~r 5 _mÜ`_ na g§d{Y©V {H$`m J`m& g§amonU 
go 40 {XZ ~mX A§S>me` gm_mÝ` én go {dñVm[aV hþE Am¡a ~rO 
{dH$mg Adbmo{H$V {H$`m J`m VWm nm¡Yo 3 go 4 {XZm| _| C^ao& H$mbo 
~rO AmdaU Ho$ gmW gm_mÝ` ~rO nmE JE& A§Hw$[aV nm¡Y| ~w{Z`mXr 
_mÜ`_ (~r 5 + 2% gwH«$moO) _| C{MV ñWmnZm Ho$ {bE 
ñWmZm§V[aV {H$E JE& O‹S>mo Am¡a VZm| Ho$ gmW nm§M nm¡Yo nmE JE& Bgr 
àH$ma, E. {\$ñQw>bmog_ H$m g§H$aU E. gonm Ho$ gmW Bgr _mÜ`_ _| 
^«yU ~Mmd Ho$ {bE {H$`m J`m {Oggo Xmo nm¡Yo nmE JE& g§H$a j_Vm 
H$s nw{ï> Ho$ {bE BZ gmV nm¡Ym| H$m narjU {H$`m OmEJm&  

dÝ` à{d{ï>`m| H$s Hw$b 35 OmVr`m| H$mo àmH¥${VH$ àH$mon Ho$ VhV 
brH$ nrbr nÅ>r {dfmUw (EbdmB©Egdr), Am`[ag nrbm Yã~m {dfmUw 
(AmB©dmB©Egdr) Am¡a ß`mO nrbm ~m¡Zm {dfmUw (AmodmB©Egdr) Ho$ 

{MÌ 1.8.
Fig. 1.8.

 dÝ` àOm{V`m| _| O‹S> Ed§ VZm {eIa go JwUZ 
 Multiplication using root and shoot tip in wild species
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4 EZE_Ho$  3226/NMK 3226 11.12 23 2.91 3.28 2.26 0.71

5 EZE_Ho$  3251/NMK 3251 44.00 27 4.12 5.15 2.31 0.95

6 EZE_Ho$ 3252/NMK 3252 21.00 12 3.16 4.12 2.67 1.44

EZE_Ho$  3205/

{MÌ 1.7.~.
Fig. 1.7.B. 

 _moXr {XQ>o H$m `wdm nm¡Ym
Young plant of Modi Dite

                  

{MÌ 1.6.

Fig. 1.6.

 Ag_ Ho$ bhgwZ 
OZZÐì`m| _| {d{dYVm

 Variability in garlic 
germplasm from Assam

{MÌ 1.7.A. dÝ` ß`mO _moXr {XQ>o H$s O‹S>o    
Fig. 1.7.A. Roots of wild onion Modi Dite  
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Establishment of in vitro cultures of wild species

Shoot tip explants were used for establishing the in vitro 

cultures of 10 wild species . Only six wild species could be 

established, others had high contamination and were 

lost. In vitro regeneration was tried using root tip explants 

of A. tuberosum on medium B5 + 1 mg/l BAP + 0.5 mg/l 2, 

4-D (Fig. 1.8). Callusing was observed after 25 days of 

inoculation in all explants. Callusing and shoot 

regeneration was observed in same medium. When the 

shoots were transferred to basal media (B5), normal 

plantlets developed with proper roots and shoots.

dÝ` àOm{V`m| Ho$ naIZbr g§dYm} H$s ñWmnZm

nmY¡ o go {ZH$mbo hEþ  VZm {eIa H$m Cn`mJo  naIZbr _| 10 dÝ` 
àOm{V`m| H$m gd§ Y© ~ZmZo H$o  {bE {H$`m J`m& H$o db N>h dÝ` nOm{© V`m| 
H$mo ñWm{nV {H$`m Om gH$m, AÝ` _| Á`mXm gX§ fÿ U nm`m J`m Ama¡  dh 
Zï> hmo JE& E. Q>ç~y amgo _ H$o  nmY¡ o go {ZH$mbo hEþ  OS‹ > {eIa H$m _mÜ`_ 
~r 5 + 1 {_.Jm« ./br. ~rEnr + 0.5 {_.Jm« ./br. 2, 4-S>r H$m 
BñV_o mb H$a naIZbr nZw OZ© Z H$s H$m{o ee H$s JB© ({MÌ 1.8)& g^r 
[ZH$mbo hEþ  nmY¡ m| _| H$¡ bg ~ZZo H$s à{H$« `m ga§ mno U H$o  25 {XZm| ~mX 
nmB© JB&©  VZm> nZw OZ© Z Ed§ H$¡ bg ~ZZm Cgr _mÜ`_ _| XIo m J`m& 
~{w Z`mXr _mÜ`_ (~r 5) _| VZm| H$mo ñWmZmV§ [aV H$aZo go C{MV OS‹ >mo 
Ama¡  VZm| H$o  gmW gm_mÝ` nmY¡ o {dH${gV hmo JE&

Interspecific hybridization in Alliums  

Evaluation of wild species against viruses

Interspecific crosses were attempted for the 

introgression of desirable traits of A. tuberosum into A. 

cepa. Ovule enlargement was observed after pollination. 

However, ovary shrivelled and ovules degenerated about 

10 days after pollination and no seed development was 

observed. Ovule culture was tried to obtain the seed. 

Ovules after fifth day of pollination were cultured on B5 

medium with 10% sucrose + 2 mg/l 2, 4-D + 2 mg/l BAP. 

Ovaries enlarged normally and seed development was 

observed after 40 days of inoculation and plantlets 

emerged within 3 to 4 days. Seeds were normal with black 

seed coat. Germinated plantlets were shifted to basal 

media (B5 +2% Sucrose) for proper establishment. Five 

plants with roots and shoots were obtained. Similarly A. 

fistulosum was used in hybridization with A. cepa using 

same medium for embryo rescue and two plants were 

obtained. These seven plants will be tested for 

confirmation of hybridity. 

In all 35 lines of wild accessions were screened under 

natural incidence for Leek Yellow Stripe Virus (LYSV), Iris 

Yellow Spot Virus (IYSV) and Onion Yellow Dwarf Virus 

E{b`_ _| A§Va OmVr¶ g§H$aU

{dfmUwAm| Ho$ {déÜX dÝ` àOm{V`m| H$m _yë`m§H$Z

E. Q>çy~amog_ Ho$ dm§{N>V bjUm| H$m E. gonm _| g‘mdoe H$aZo Ho$ {bE 
A§Va OmVr¶ g§H$aU {H$E JE& namJU Ho$ ~mX ~rOm§S> {dñVmaU nm`m 
J`m& hm§bm{H$, namJU Ho$ bJ^J 10 {XZm| ~mX A§S>me` ewîH$ hþAm 
Am¡a ~rOm§S> ZîQ> hmo JE VWm ~rO {dH$mg Zht nm`m J`m& ~rO àm{á 
Ho$ {bE ~rOm§S> g§dY© H$s H$mo{ee H$s JB©& namJU go nm§Mdo {XZ ~mX 
~rOm§S>m| H$mo 10% gwH«$moO + 2 {_.J«m./br. 2, 4-S>r + 2 
{_.J«m./br. ~rEnr dmbo ~r 5 _mÜ`_ na g§d{Y©V {H$`m J`m& g§amonU 
go 40 {XZ ~mX A§S>me` gm_mÝ` én go {dñVm[aV hþE Am¡a ~rO 
{dH$mg Adbmo{H$V {H$`m J`m VWm nm¡Yo 3 go 4 {XZm| _| C^ao& H$mbo 
~rO AmdaU Ho$ gmW gm_mÝ` ~rO nmE JE& A§Hw$[aV nm¡Y| ~w{Z`mXr 
_mÜ`_ (~r 5 + 2% gwH«$moO) _| C{MV ñWmnZm Ho$ {bE 
ñWmZm§V[aV {H$E JE& O‹S>mo Am¡a VZm| Ho$ gmW nm§M nm¡Yo nmE JE& Bgr 
àH$ma, E. {\$ñQw>bmog_ H$m g§H$aU E. gonm Ho$ gmW Bgr _mÜ`_ _| 
^«yU ~Mmd Ho$ {bE {H$`m J`m {Oggo Xmo nm¡Yo nmE JE& g§H$a j_Vm 
H$s nw{ï> Ho$ {bE BZ gmV nm¡Ym| H$m narjU {H$`m OmEJm&  

dÝ` à{d{ï>`m| H$s Hw$b 35 OmVr`m| H$mo àmH¥${VH$ àH$mon Ho$ VhV 
brH$ nrbr nÅ>r {dfmUw (EbdmB©Egdr), Am`[ag nrbm Yã~m {dfmUw 
(AmB©dmB©Egdr) Am¡a ß`mO nrbm ~m¡Zm {dfmUw (AmodmB©Egdr) Ho$ 

{MÌ 1.8.
Fig. 1.8.

 dÝ` àOm{V`m| _| O‹S> Ed§ VZm {eIa go JwUZ 
 Multiplication using root and shoot tip in wild species
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{bE Om§Mm J`m& E. EÝJwbmog_ H$mo AmB©dmB©Egdr Ho$ {bE gH$mamË_H$ 
nm`m J`m& nm§M à{d{ï>`m§; E. {\$ñQw>bmog_ Eb. (MrZ), E. 
{\$ñQw>bmog_ Eb. (VmBdmZ), E. gonm Eb., gm_mÝ` ß`mO g_yh 
(CO~o{H$ñVmZ), E. pñMZmoàmg_ (EZ Ama - 6) Am¡a E. 
AmogMm{ZZr EbdmB©Egdr Ho$ {bE gH$mamË_H$ nmB© JB©& Xmo 
à{d{ï>`m§; Zm_V… E. AëQ>mBH$_ nmb. Am¡a E. {\$ñQw>bmog_ Eb. 
(EMnr  1) H$mo AmodmB©S>rdr Ho$ {bE gH$mamË_H$ nm`m J`m&  

(OYDV). A. angulosum was found positive for IYSV. Five 

accessions namely A. fistulosum L. (China), A. fistulosum 

L. (Taiwan), A. cepa L., Common Onion Group 

(Uzbekistan), A. schoenoprasum (NR-6) and A. oschaninii 

were found positive for LYSV. Two accessions viz. A. 

altaicum Pall. and A. fistulosum L. (HP-1) were found 

positive for OYDV.

gm[aUr 1.4. Ama Q>r-nrgrAma Ûmam E{b`_ {dfmUwAm| H$s àmH¥${VH$ àH$mon Ho$ {bE dÝ` àOmVr à{d{ï>`m| H$s Om§M (CËH«$_ 
à{VboIZ- nmobr_aoO l¥§Ibm à{V{H«$`m)

H«$.g§. Zm_ Am`arg nrbm brH$ nrbr ß`mO nrbm   
Sr. Name Yã~m {dfmUw nÅ>r {dfmUw ~m¡Zm {dfmUw
No.  IYSV LYSV OYDV 

1 

 L. (China) Negative Positive Negative 

2 E. AëQ>mBH$_ nmb. ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. altaicum Pall. Negative Negative Negative 

3 E. Epånbmoàmg_ ãby J«rZ Am¡Q>_ ZonÀ`yZ, brH$ ZH$mamË_H$  ZH$mamË_H$ ZH$mamË_H$
A. ampeloprasum. Blue Green Autumn Neptune, Leek Negative Negative Negative 

4 àmZ 1 (E. gonm Eb. x E. H$moaZoQ>_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
PRAN 1 (A. cepa L. X A. cornatum) Negative Negative Negative 

5 àmZ  2 (E. gonm Eb.x E. H$moaZoQ>_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
PRAN 2 (A. cepa L. X A. cornatum) Negative Negative Negative 

6 E. MmBZoÝg Mmo„mJ ìhmBQ> ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. chinense Chollag white Negative Negative Negative 

7 E. {\$ñQw>bmog_ Eb. Om{O©`Z ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. Georgien Negative Negative Negative 

8 E. AëQ>mBH$_ nmb. ZH$mamË_H$ ZH$mamË_H$ gH$mamË_H$
A. altaicum Pall. Negative Negative Positive

9 E. pñMZmoàmg_ àOm{V pñMZmoàmg_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. schoenoprasum var. schoenoprasum Negative Negative Negative 

10 E. {\$ñQw>bmog_ Eb. (VmBdmZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H
A. fistulosum L. (Taiwan) Negative Positive Negative 

11 E. gonm Eb., gm_mÝ` ß`mO g_yh (H$Om{H$ñVmZ) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$  
A. cepa L., Common Onion Group (Kazakistan) Negative Negative Negative 

12 E. Q>çy~amog_ hZPm|J {dÝQ>a ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Hanzong Winter Negative Negative Negative 

13 E. Q>çy~amog_ amoQ>b. EŠg ñna. Hw$B© MmB© (grOrEZ 16412) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16412) Negative Negative Negative 

14 E. Q>çy~amog_ amoQ>b. EŠg ñna. Hw$B© MmB© (grOrEZ 16373) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16373) Negative Negative Negative 

15 E. hþHo$ar Q>r. S>rAmoOrAma-3 ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. hookeri T. DOGR-3 Negative Negative Negative 

E{b`_ {\$ñQw>bmog_ Eb. (MrZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
Allium fistulosum

Table 1.4. Screening of wild species accessions for natural incidence of Allium viruses by RT-PCR (Reverse 
transcription- Polymerase chain reaction) 
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H«$.g§. Zm_ Am`arg nrbm brH$ nrbr ß`mO nrbm   
Sr. Name Yã~m {dfmUw nÅ>r {dfmUw ~m¡Zm {dfmUw
No.  IYSV LYSV OYDV 

11

16 

 L., Common Onion Group (Uzbekistan) Negative Positive Negative 

17 E. hþHo$ar Q>r. S>rAmoOrAma-2 ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. hookeri T. DOGR-2 Negative Negative Negative 

18 E. gonm àOm{V EJ«rJoQ>_ _oQ>oB© {PbmoD$ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. cepa var. aggregatum Metei Zilou Negative Negative Negative 

19 E. Eånobmoàmg_ Eb. ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. ampeloprasum L. Negative Negative Negative 

20 E. gonm eoŠg{n`a, H$ÝX ß`mO ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. cepa Shakespeare, Bulb onion Negative Negative Negative 

21 E. {\$ñQw>bmog_ Eb. (EMnr -1) ZH$mamË_H$ ZH$mamË_H$ gH$mamË_H 
A. fistulosum L. (HP-1) Negative Negative Positive

22 E. {\$ñQw>bmog_ Eb. (EMnr -2) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (HP-2) Negative Negative Negative 

23 E. {\$ñQw>bmog_ Eb. (MrZ) (grOrEZ 16418) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (China) (CGN 16418) Negative Negative Negative 

24 E. {\$ñQw>bmog_ Eb. (MrZ) (grOrEZ 16481) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (China) (CGN 16481) Negative Negative Negative 

25 E. Q>çy~amog_ ~dm§J Hw$H$mB© ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Bawang Kucai Negative Negative Negative 

26 E. pñMZmoàmg_ EZAma - 6 ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
A. schoenoprasum NR-6 Negative Positive Negative 

27 E. JwÅ>mQ>_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$  
A. guttatum Negative Negative Negative 

28 E. AëQ>mBH$_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. altaicum Negative Negative Negative 

29 E. boSo>~m¡[a`mZ_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. ledebourianum Negative Negative Negative 

30 E. AmogMm{ZZr ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H  
A. oschaninii Negative Positive Negative 

31 E. EÝJwbmog_ gH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. angulosum Positive Negative Negative 

32 E. goZogoÝg ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. senescens Negative Negative Negative 

33 {Oå_w (E.gonm x E. gQ>mBd_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
Zimmu (A. cepa x A. sativum) Negative Negative Negative 

34 E. ŠbmaH$mB© ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. clarkai Negative Negative Negative 

35 ß`mO (E. gonm Eb.) gH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
Onion (A. cepa L.) Positive Negative Negative 

E. gonm Eb., gm_mÝ` ß`mO g_yh (CO~o{H$ñVmZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
A. cepa
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{bE Om§Mm J`m& E. EÝJwbmog_ H$mo AmB©dmB©Egdr Ho$ {bE gH$mamË_H$ 
nm`m J`m& nm§M à{d{ï>`m§; E. {\$ñQw>bmog_ Eb. (MrZ), E. 
{\$ñQw>bmog_ Eb. (VmBdmZ), E. gonm Eb., gm_mÝ` ß`mO g_yh 
(CO~o{H$ñVmZ), E. pñMZmoàmg_ (EZ Ama - 6) Am¡a E. 
AmogMm{ZZr EbdmB©Egdr Ho$ {bE gH$mamË_H$ nmB© JB©& Xmo 
à{d{ï>`m§; Zm_V… E. AëQ>mBH$_ nmb. Am¡a E. {\$ñQw>bmog_ Eb. 
(EMnr  1) H$mo AmodmB©S>rdr Ho$ {bE gH$mamË_H$ nm`m J`m&  

(OYDV). A. angulosum was found positive for IYSV. Five 

accessions namely A. fistulosum L. (China), A. fistulosum 

L. (Taiwan), A. cepa L., Common Onion Group 

(Uzbekistan), A. schoenoprasum (NR-6) and A. oschaninii 

were found positive for LYSV. Two accessions viz. A. 

altaicum Pall. and A. fistulosum L. (HP-1) were found 

positive for OYDV.

gm[aUr 1.4. Ama Q>r-nrgrAma Ûmam E{b`_ {dfmUwAm| H$s àmH¥${VH$ àH$mon Ho$ {bE dÝ` àOmVr à{d{ï>`m| H$s Om§M (CËH«$_ 
à{VboIZ- nmobr_aoO l¥§Ibm à{V{H«$`m)

H«$.g§. Zm_ Am`arg nrbm brH$ nrbr ß`mO nrbm   
Sr. Name Yã~m {dfmUw nÅ>r {dfmUw ~m¡Zm {dfmUw
No.  IYSV LYSV OYDV 

1 

 L. (China) Negative Positive Negative 

2 E. AëQ>mBH$_ nmb. ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. altaicum Pall. Negative Negative Negative 

3 E. Epånbmoàmg_ ãby J«rZ Am¡Q>_ ZonÀ`yZ, brH$ ZH$mamË_H$  ZH$mamË_H$ ZH$mamË_H$
A. ampeloprasum. Blue Green Autumn Neptune, Leek Negative Negative Negative 

4 àmZ 1 (E. gonm Eb. x E. H$moaZoQ>_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
PRAN 1 (A. cepa L. X A. cornatum) Negative Negative Negative 

5 àmZ  2 (E. gonm Eb.x E. H$moaZoQ>_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
PRAN 2 (A. cepa L. X A. cornatum) Negative Negative Negative 

6 E. MmBZoÝg Mmo„mJ ìhmBQ> ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. chinense Chollag white Negative Negative Negative 

7 E. {\$ñQw>bmog_ Eb. Om{O©`Z ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. Georgien Negative Negative Negative 

8 E. AëQ>mBH$_ nmb. ZH$mamË_H$ ZH$mamË_H$ gH$mamË_H$
A. altaicum Pall. Negative Negative Positive

9 E. pñMZmoàmg_ àOm{V pñMZmoàmg_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
A. schoenoprasum var. schoenoprasum Negative Negative Negative 

10 E. {\$ñQw>bmog_ Eb. (VmBdmZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H
A. fistulosum L. (Taiwan) Negative Positive Negative 

11 E. gonm Eb., gm_mÝ` ß`mO g_yh (H$Om{H$ñVmZ) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$  
A. cepa L., Common Onion Group (Kazakistan) Negative Negative Negative 

12 E. Q>çy~amog_ hZPm|J {dÝQ>a ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Hanzong Winter Negative Negative Negative 

13 E. Q>çy~amog_ amoQ>b. EŠg ñna. Hw$B© MmB© (grOrEZ 16412) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16412) Negative Negative Negative 

14 E. Q>çy~amog_ amoQ>b. EŠg ñna. Hw$B© MmB© (grOrEZ 16373) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16373) Negative Negative Negative 

15 E. hþHo$ar Q>r. S>rAmoOrAma-3 ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. hookeri T. DOGR-3 Negative Negative Negative 

E{b`_ {\$ñQw>bmog_ Eb. (MrZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
Allium fistulosum

Table 1.4. Screening of wild species accessions for natural incidence of Allium viruses by RT-PCR (Reverse 
transcription- Polymerase chain reaction) 

10

H«$.g§. Zm_ Am`arg nrbm brH$ nrbr ß`mO nrbm   
Sr. Name Yã~m {dfmUw nÅ>r {dfmUw ~m¡Zm {dfmUw
No.  IYSV LYSV OYDV 

11

16 

 L., Common Onion Group (Uzbekistan) Negative Positive Negative 

17 E. hþHo$ar Q>r. S>rAmoOrAma-2 ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. hookeri T. DOGR-2 Negative Negative Negative 

18 E. gonm àOm{V EJ«rJoQ>_ _oQ>oB© {PbmoD$ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. cepa var. aggregatum Metei Zilou Negative Negative Negative 

19 E. Eånobmoàmg_ Eb. ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. ampeloprasum L. Negative Negative Negative 

20 E. gonm eoŠg{n`a, H$ÝX ß`mO ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. cepa Shakespeare, Bulb onion Negative Negative Negative 

21 E. {\$ñQw>bmog_ Eb. (EMnr -1) ZH$mamË_H$ ZH$mamË_H$ gH$mamË_H 
A. fistulosum L. (HP-1) Negative Negative Positive

22 E. {\$ñQw>bmog_ Eb. (EMnr -2) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (HP-2) Negative Negative Negative 

23 E. {\$ñQw>bmog_ Eb. (MrZ) (grOrEZ 16418) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (China) (CGN 16418) Negative Negative Negative 

24 E. {\$ñQw>bmog_ Eb. (MrZ) (grOrEZ 16481) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. fistulosum L. (China) (CGN 16481) Negative Negative Negative 

25 E. Q>çy~amog_ ~dm§J Hw$H$mB© ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. tuberosum Bawang Kucai Negative Negative Negative 

26 E. pñMZmoàmg_ EZAma - 6 ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
A. schoenoprasum NR-6 Negative Positive Negative 

27 E. JwÅ>mQ>_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$  
A. guttatum Negative Negative Negative 

28 E. AëQ>mBH$_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. altaicum Negative Negative Negative 

29 E. boSo>~m¡[a`mZ_ ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. ledebourianum Negative Negative Negative 

30 E. AmogMm{ZZr ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H  
A. oschaninii Negative Positive Negative 

31 E. EÝJwbmog_ gH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. angulosum Positive Negative Negative 

32 E. goZogoÝg ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. senescens Negative Negative Negative 

33 {Oå_w (E.gonm x E. gQ>mBd_) ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
Zimmu (A. cepa x A. sativum) Negative Negative Negative 

34 E. ŠbmaH$mB© ZH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$ 
A. clarkai Negative Negative Negative 

35 ß`mO (E. gonm Eb.) gH$mamË_H$ ZH$mamË_H$ ZH$mamË_H$
Onion (A. cepa L.) Positive Negative Negative 

E. gonm Eb., gm_mÝ` ß`mO g_yh (CO~o{H$ñVmZ) ZH$mamË_H$ gH$mamË_H$ ZH$mamË_H$ 
A. cepa
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bmb ß`mO OZZÐì`m| H$m _ëy `mH§ $Z

OZZÐì` à{d{ï>`m| H$m nN>Vo r Iar\$ (30 à{d{ï>`m)§ , a~r (43 
_ëQ>rßbm`a ß`mO g_Vo  160 à{d{ï>`m)§  Ed§ Iar\$ (37 _ëQ>rßbm`a 
ß`mO g_Vo  121 à{d{ï>`m)§  H$o  Xma¡ mZ M¶{ZV {H$ñ_ (MHo $) H$o  gmW 
_ëy `mH§ $Z {H$`m J`m& _ëQ>rßbm`a ß`mO (E. gno m àOm{V EJJo« Qo >_) _| 
Ambw ß`mO Ed§ ebo Q> H$o  {dnarV EH$ H$ÝX H$B© H$ÝXm| _| {d^m{OV hmVo m 
h&¢  Am_Vma¡  na _ëQ>rßbm`a ß`mO H$o  ha JÀw N>Z> _| H$m\$s g_mZ 
AmH$ma H$o  H$ÝX nmE OmVo h&¢  A{YH$ {Z`mV©  j_Vm dmbm bmb àH$ma 
H$m _ëQ>rßbm`a ß`mO ^maV H$o  X{jUr jÌo  _| ì`mdgm{`H$ én go 
bJm`m OmVm h&¡  Bgo grYo gpãO`m§ Ed§ ag_ ~ZmZo H$o  {bE Cn`mJo  _| 
bm¶m OmVm h&¡  nN>Vo r Iar\$ H$o  Xma¡ mZ, à{d{ï>`m§ 1500 (66.67 
Q>./h.o ) Ama¡  1360 (63.89 Q>./h.o ) _| CËH$¥ îQ> M¶{ZV {H$ñ‘ ̂ r_m 
e{º$ (50.32 Q>./h.o ) go ̂ r A{YH$ CnO nmB© JB&©  ̀ h Vmao  dmbo Ed§ 
OmS‹o > H$ÝXm| go ̂ r _ºw $ Wo (gm[aUr 1.5)& XmZo m| à{d{ï>`m| _| 55% go 
Á`mXm E lUo r H$o  H$ÝX VWm 95% {dnUZ ̀ m½o ` CnOµ  Ed§ 110 Jm« _ 
Amg¡ V H$ÝX ^ma nm`m J`m& ^S§ >maU H$o  nmM§  _hrZo ~mX Ý`Zy V_ 
^S§ >maU j{V à{d{ï> 1303 _| 18.20%, CgH$o  ~mX à{d{ï> 1500 _| 
28.19% Ama¡  à{d{ï> 1428 _| 35.86% nmB© JB&©  

gm[aUr 1.5. nN>oVr Iar\$ 2012-13 ‘| gdm}Îm_ àXe©Z H$aZo dmbr VrZ à{d{ï>`m§
Table 1.5. Three best performing accessions in late kharif 2012-13

Evaluation of red onion germplasm 

Germplasm accessions were evaluated during late kharif 

(30 accessions), rabi (160 accessions including 43 

multiplier onion) and kharif (121 accessions including 37 

multiplier onion) along with checks. In multiplier onion 

(A. cepa var. aggregatum), unlike potato onion and 

shallots, single bulb divides into multiple bulbs. 

Multiplier onions usually form fairly uniform sized bulbs 

per clump. Red type of multiplier onion is grown 

commercially in southern part of India and has great 

export potential. It is used directly for cooking in 

vegetables and “rasam”. During late kharif, accessions 

1500 (66.67 t/ha) and 1360 (63.89 t/ha) were higher 

yielding than the best check Bhima Shakti (50.32 t/ha). 

These were also free of doubles and bolters (Table 1.5). 

Both the accessions had more than 55% A grade bulbs 

and 95% marketable yield and 110 g average bulb weight. 

Minimum storage loss after five months of storage was 

18.20% in accession 1303 followed by 28.19% in 

accession 1500 and 35.86% in accession 1428.

 

 

 

 

H«$. à{d{ï> g§»`m Hw$.C.  {d.`mo.C.  E.lo.H$.  OmoS> H$ÝX  Vmoa dmbo H$ÝX  Am¡.H$.^m.  Iw.V.{X. 
g§. Accession (Q>./ho.) (%) (%) (%) (%) (J«m.) DTH

S. No. TY MY AGB Doubles Bolters MBW
No. (t/ha) (%)  (%) (%)  (%) (g)

1 1500 69.44 96.17 58.40 2.20 1.63 113.93 128

2 1360 65.00 98.28 57.48 0.00 0.71 124.73 128

3 EbAma 1043/LR 1043 63.89 95.65 69.57 0.00 0.00 100.00 129

^r_m e{º$(M.{H$.)/Bhima Shakti(C) 52.70 95.10 52.27 0.00 2.18   87.98 126

H«$mpÝVH$ AÝVa/CD (5%) 17.52 15.26 8.78 5.86 9.65   17.76 1.67 

During rabi, five accessions, viz. 1091, 1270, 1303, 1370 

and 1392 produced more than 50.0 t/ha marketable yield 

and were superior over check Bhima Kiran (43.17 t/ha) 

(Table 1.6 and Fig. 1.9). These accessions showed early 

maturity (113-118 days after planting), big sized bulbs 

(80-100 g), more than 40% A grade bulbs, high 

marketable yield (95%), moderate TSS (12-13%), fewers 

centers (1.2-1.4) and free from doubles and bolters. 

Fourteen exotic onion germplasm performed better in 

rabi season and produced more than 40 t/ha marketable 

yield with good shape and attractive colour. Minimum 

storage loss after four months of storage was observed in 

acc. 1482 (11.11%) followed by acc. 1495 (28.00%) and 

acc. 1171 (32.66%).

a~r H$o  Xma¡ mZ nmM§  à{d{ï>̀ m| 1091, 1270, 1303, 1370 Ed§ 1392 
_| 50.0 Q>./h.o  go Á`mXm {dnUZ `m½o ` CnO àmá hBþ © Omo M¶{ZV 
{H$ñ_ ^r_m {H$aZ (43.17 Q>./h.o ) go ~ho Va Wr (gm[aUr 1.6 Ed§ 
{MÌ 1.9)& BZ à{d{ï>̀ m| _| OëX n[an¹$Vm (amno mB© H$o  ~mX 113-118 
{XZ), ~S‹ >o AmH$ma H$o  H$ÝX (80-100 Jm« .), 40% go A{YH$ E lUo r 
H$o  H$ÝX, Cƒ {dnUZ ̀ m½o ` CnOµ  (95%), _Ü`_ H$w b Kbw Zerb R>mgo  
nXmW© (12-13%) Ed§ H$_ H$o ÝÐ (1.2-1.4) nmE JE VWm `h 
à{d{ï>̀ m§ OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ Wr& a~r _mg¡ _ _| MmX¡ h 
{dXeo r ß`mO OZZÐì`m| Zo ~ho Va àXeZ©  {H$`m Ama¡  AÀN>o AmH$ma Ed§ 
AmH$fH© $ aJ§  H$s 40 Q>./h.o  go Á`mXm {dnUZ ̀ m½o ` CnO Xr& Mma _hrZo 
^S§ >maU H$o  ~mX Ý¶Zy V_ ̂ S§ >maU j{V à{d{ï> 1482 (11.11%) _| nmB© 
JB,©  CgH$o  ~mX à{d{ï> 1495 (28.00%) Ama¡  à{d{ï> 1171 
(32.66%) _| nmB© JB&©

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, E.lo.H$. - E loUr Ho$ H$ÝX, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, 
M.{H$-M¶{ZV {H$ñ‘
MY – marketable yield, TY – total yield, AGB – A grade bulb, MBW – mean bulb weight, DTH-days to harvest, C-Check 

12 13

gm[aUr 1.6. a~r 2012-13 ‘| gdm}Îm_ àXe©Z H$aZo dmbr nm§M à{d{ï>`m§
Table 1.6. Five best performing accessions in rabi 2012-13

H«$.g. à{d{ï> g§»`m Hw$.C.  {d.`mo.C.   OmoS> H$ÝX  Vmoa dmbo Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
  S. Accession No. (Q>./ho.) (%) (%) H$ÝX (%) TSS  (%) (J«m.) DTH E:P

 No. TY MY (%) Doubles Bolters MBW 

(t/ha)  (%) (%) (g)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, Hw$.Kw.R>mo.n.- Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, Iw.V.{X. - IwXmB© VH$ Ho$ 
{XZ, {d…Y«¥. - {dfwdV VWm Y«wdr` ì`mg AZwnmV, M.{H$.- M¶{ZV {H$ñ‘

_ëQ>rßbm`a ß`mO _| A{YH$V_ H$ÝX CnO à{d{ï> 1519- EOrOr 
(22.80 Q>./ho.) _| nmB© JB©, CgHo$ ~mX 1549-EOrOr (21.33 
Q>./ho.) VWm 1529 EOrOr (19.80 Q>./ho.) _| àmá hþB©& nm¡Yo H$s 
D$§MmB© 19.35 go 26.90 g|._r. Ho$ ~rM, n{Îm`m| H$s g§»`m 3.6 go 
6.4 Ho$ ~rM, Hw$b KwbZerb R>mog nXmW© 11.16 go 14.28% Am¡a 
amonmB© go IwXmB© VH$ {XZm| H$s g§»`m 91-108 Ho$ ~rM ahr (gm[aUr 
1.7)& 

In multiplier onion, the highest bulb yield was in accession 

1519-Agg (22.80 t/ha) followed by 1549-Agg (21.33 t/ha) 

and 1529-Agg (19.80 t/ha). Plant height ranged between 

19.35 to 26.90 cm, number of leaves between 3.6 to 6.4, 

TSS between 11.16 to 14.28% and number of days for bulb 

harvesting after planting between 91 to 108 days (Table 

1.7). 

gm[aUr 1.7. a~r 2012-13 _| gdm}Îm_ àXe©Z H$aZo dmbr _ëQ>rßbm`a ß`mO H$s nm§M à{d{ï>`m§
Table 1.7. Five best performing multiplier onion accessions in rabi 2012-13

nm¡.D$§.- nm¡Yo H$s D$§MmB©, n.g§. - n{Îm`m| H$s g§»`m, Hw$.C. - Hw$b CnO, Hw$.Kw.R>mo.n. Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, Iw.V.{X.- IwXmB© VH$ Ho$ {XZ, {d…Y«¥.- {dfwdV VWm Y«wdr` ì`mg AZwnmV
PH – plant height, NOL – no. of leaves, TY – total yield, AGB – A grade bulb, DTH -days to harvest, E:P – ratio of equatorial and polar 
diameter

During kharif, seven accessions, viz. 1456, 1461, 1328, 

1359, 1414, 1466 and 1540 had produced 18% higher 

marketable yield over the best check Bhima Super (21.33 

Iar\$ _| gmV à{d{ï>`m|; 1456, 1461, 1328, 1359, 1414, 
1466 Ed§ 1540 _| CËH¥$ï> M¶{ZV {H$ñ_ ^r_m gwna (21.33 
Q>./ho.) go 18% Á`mXm {dnUZ ̀ mo½` CnµO àmá hþB©& BZ à{d{ï>`m| 

MY - marketable yield, TY - total yield, AGB - A grade bulb, MBW - mean bulb weight, DTH-days to harvest, E:P - ratio of equatorial 
and polar diameter, C-check

1 1303 62.22 100.00 0.00 0.00 12.06 93.33 116 1.23

2 1370 57.78 96.15 1.92 0.00 12.52 96.15 115 1.30

3 1392 55.00 96.97 0.00 0.00 11.92 94.12 113 1.13

4 1270 52.50 98.39 0.00 0.00 11.82 91.67 113 1.22

5 1091 51.67 100.00 0.00 0.00 12.44 83.92 118 1.09

       ^r_m {H$aZ(M.{H$.)/ 43.72 98.71           0.00  0.00           11.59          69.44           116  1.16

H«$mpÝVH$ AÝVa/CD (5%)     8.02 8.64 9.17 2.02 6.31 17.12 6.69 -

Bhima Kiran(C)

1 1519(EOrOr)/1519 (Agg) 23.01 4.67 22.80 11.75 34.20 101.00 0.74

2 1549(EOrOr)/1549 (Agg) 24.67 4.00 21.33 12.25 31.99 94.00 0.73

3 1529(EOrOr)/1529 (Agg) 21.07 4.40 19.80 12.51 29.70 100.33 0.78

4 1542(EOrOr)/1542 (Agg) 20.18 4.07 19.58 12.41 29.37 94.67 0.82

5 1534(EOrOr)/1534 (Agg) 21.60 4.27 19.28 12.63 28.92 94.67 0.84

H$« mpÝVH$ AÝVa /CD (5%) 3.17           1.02             5.70     1.59     8.53   11.33     -

H«$. g§. à{d{ï> g§»`m nm¡.D$§ (g|._r.) n.g§. Hw$.C. (Q>./ho.) Hw$.Kw.R>mo.n. (%) Am¡.H$.^m. (J«m.) Iw.V.{X. {d…Y«¥.
S. No. Accession No. PH(cm) NOL TY  (t/ha) TSS (%) ABW (g) DTH E:P
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bmb ß`mO OZZÐì`m| H$m _ëy `mH§ $Z

OZZÐì` à{d{ï>`m| H$m nN>Vo r Iar\$ (30 à{d{ï>`m)§ , a~r (43 
_ëQ>rßbm`a ß`mO g_Vo  160 à{d{ï>`m)§  Ed§ Iar\$ (37 _ëQ>rßbm`a 
ß`mO g_Vo  121 à{d{ï>`m)§  H$o  Xma¡ mZ M¶{ZV {H$ñ_ (MHo $) H$o  gmW 
_ëy `mH§ $Z {H$`m J`m& _ëQ>rßbm`a ß`mO (E. gno m àOm{V EJJo« Qo >_) _| 
Ambw ß`mO Ed§ ebo Q> H$o  {dnarV EH$ H$ÝX H$B© H$ÝXm| _| {d^m{OV hmVo m 
h&¢  Am_Vma¡  na _ëQ>rßbm`a ß`mO H$o  ha JÀw N>Z> _| H$m\$s g_mZ 
AmH$ma H$o  H$ÝX nmE OmVo h&¢  A{YH$ {Z`mV©  j_Vm dmbm bmb àH$ma 
H$m _ëQ>rßbm`a ß`mO ^maV H$o  X{jUr jÌo  _| ì`mdgm{`H$ én go 
bJm`m OmVm h&¡  Bgo grYo gpãO`m§ Ed§ ag_ ~ZmZo H$o  {bE Cn`mJo  _| 
bm¶m OmVm h&¡  nN>Vo r Iar\$ H$o  Xma¡ mZ, à{d{ï>`m§ 1500 (66.67 
Q>./h.o ) Ama¡  1360 (63.89 Q>./h.o ) _| CËH$¥ îQ> M¶{ZV {H$ñ‘ ̂ r_m 
e{º$ (50.32 Q>./h.o ) go ̂ r A{YH$ CnO nmB© JB&©  ̀ h Vmao  dmbo Ed§ 
OmS‹o > H$ÝXm| go ̂ r _ºw $ Wo (gm[aUr 1.5)& XmZo m| à{d{ï>`m| _| 55% go 
Á`mXm E lUo r H$o  H$ÝX VWm 95% {dnUZ ̀ m½o ` CnOµ  Ed§ 110 Jm« _ 
Amg¡ V H$ÝX ^ma nm`m J`m& ^S§ >maU H$o  nmM§  _hrZo ~mX Ý`Zy V_ 
^S§ >maU j{V à{d{ï> 1303 _| 18.20%, CgH$o  ~mX à{d{ï> 1500 _| 
28.19% Ama¡  à{d{ï> 1428 _| 35.86% nmB© JB&©  

gm[aUr 1.5. nN>oVr Iar\$ 2012-13 ‘| gdm}Îm_ àXe©Z H$aZo dmbr VrZ à{d{ï>`m§
Table 1.5. Three best performing accessions in late kharif 2012-13

Evaluation of red onion germplasm 

Germplasm accessions were evaluated during late kharif 

(30 accessions), rabi (160 accessions including 43 

multiplier onion) and kharif (121 accessions including 37 

multiplier onion) along with checks. In multiplier onion 

(A. cepa var. aggregatum), unlike potato onion and 

shallots, single bulb divides into multiple bulbs. 

Multiplier onions usually form fairly uniform sized bulbs 

per clump. Red type of multiplier onion is grown 

commercially in southern part of India and has great 

export potential. It is used directly for cooking in 

vegetables and “rasam”. During late kharif, accessions 

1500 (66.67 t/ha) and 1360 (63.89 t/ha) were higher 

yielding than the best check Bhima Shakti (50.32 t/ha). 

These were also free of doubles and bolters (Table 1.5). 

Both the accessions had more than 55% A grade bulbs 

and 95% marketable yield and 110 g average bulb weight. 

Minimum storage loss after five months of storage was 

18.20% in accession 1303 followed by 28.19% in 

accession 1500 and 35.86% in accession 1428.

 

 

 

 

H«$. à{d{ï> g§»`m Hw$.C.  {d.`mo.C.  E.lo.H$.  OmoS> H$ÝX  Vmoa dmbo H$ÝX  Am¡.H$.^m.  Iw.V.{X. 
g§. Accession (Q>./ho.) (%) (%) (%) (%) (J«m.) DTH

S. No. TY MY AGB Doubles Bolters MBW
No. (t/ha) (%)  (%) (%)  (%) (g)

1 1500 69.44 96.17 58.40 2.20 1.63 113.93 128

2 1360 65.00 98.28 57.48 0.00 0.71 124.73 128

3 EbAma 1043/LR 1043 63.89 95.65 69.57 0.00 0.00 100.00 129

^r_m e{º$(M.{H$.)/Bhima Shakti(C) 52.70 95.10 52.27 0.00 2.18   87.98 126

H«$mpÝVH$ AÝVa/CD (5%) 17.52 15.26 8.78 5.86 9.65   17.76 1.67 

During rabi, five accessions, viz. 1091, 1270, 1303, 1370 

and 1392 produced more than 50.0 t/ha marketable yield 

and were superior over check Bhima Kiran (43.17 t/ha) 

(Table 1.6 and Fig. 1.9). These accessions showed early 

maturity (113-118 days after planting), big sized bulbs 

(80-100 g), more than 40% A grade bulbs, high 

marketable yield (95%), moderate TSS (12-13%), fewers 

centers (1.2-1.4) and free from doubles and bolters. 

Fourteen exotic onion germplasm performed better in 

rabi season and produced more than 40 t/ha marketable 

yield with good shape and attractive colour. Minimum 

storage loss after four months of storage was observed in 

acc. 1482 (11.11%) followed by acc. 1495 (28.00%) and 

acc. 1171 (32.66%).

a~r H$o  Xma¡ mZ nmM§  à{d{ï>̀ m| 1091, 1270, 1303, 1370 Ed§ 1392 
_| 50.0 Q>./h.o  go Á`mXm {dnUZ `m½o ` CnO àmá hBþ © Omo M¶{ZV 
{H$ñ_ ^r_m {H$aZ (43.17 Q>./h.o ) go ~ho Va Wr (gm[aUr 1.6 Ed§ 
{MÌ 1.9)& BZ à{d{ï>̀ m| _| OëX n[an¹$Vm (amno mB© H$o  ~mX 113-118 
{XZ), ~S‹ >o AmH$ma H$o  H$ÝX (80-100 Jm« .), 40% go A{YH$ E lUo r 
H$o  H$ÝX, Cƒ {dnUZ ̀ m½o ` CnOµ  (95%), _Ü`_ H$w b Kbw Zerb R>mgo  
nXmW© (12-13%) Ed§ H$_ H$o ÝÐ (1.2-1.4) nmE JE VWm `h 
à{d{ï>̀ m§ OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ Wr& a~r _mg¡ _ _| MmX¡ h 
{dXeo r ß`mO OZZÐì`m| Zo ~ho Va àXeZ©  {H$`m Ama¡  AÀN>o AmH$ma Ed§ 
AmH$fH© $ aJ§  H$s 40 Q>./h.o  go Á`mXm {dnUZ ̀ m½o ` CnO Xr& Mma _hrZo 
^S§ >maU H$o  ~mX Ý¶Zy V_ ̂ S§ >maU j{V à{d{ï> 1482 (11.11%) _| nmB© 
JB,©  CgH$o  ~mX à{d{ï> 1495 (28.00%) Ama¡  à{d{ï> 1171 
(32.66%) _| nmB© JB&©

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, E.lo.H$. - E loUr Ho$ H$ÝX, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, 
M.{H$-M¶{ZV {H$ñ‘
MY – marketable yield, TY – total yield, AGB – A grade bulb, MBW – mean bulb weight, DTH-days to harvest, C-Check 

12 13

gm[aUr 1.6. a~r 2012-13 ‘| gdm}Îm_ àXe©Z H$aZo dmbr nm§M à{d{ï>`m§
Table 1.6. Five best performing accessions in rabi 2012-13

H«$.g. à{d{ï> g§»`m Hw$.C.  {d.`mo.C.   OmoS> H$ÝX  Vmoa dmbo Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
  S. Accession No. (Q>./ho.) (%) (%) H$ÝX (%) TSS  (%) (J«m.) DTH E:P

 No. TY MY (%) Doubles Bolters MBW 

(t/ha)  (%) (%) (g)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, Hw$.Kw.R>mo.n.- Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, Iw.V.{X. - IwXmB© VH$ Ho$ 
{XZ, {d…Y«¥. - {dfwdV VWm Y«wdr` ì`mg AZwnmV, M.{H$.- M¶{ZV {H$ñ‘

_ëQ>rßbm`a ß`mO _| A{YH$V_ H$ÝX CnO à{d{ï> 1519- EOrOr 
(22.80 Q>./ho.) _| nmB© JB©, CgHo$ ~mX 1549-EOrOr (21.33 
Q>./ho.) VWm 1529 EOrOr (19.80 Q>./ho.) _| àmá hþB©& nm¡Yo H$s 
D$§MmB© 19.35 go 26.90 g|._r. Ho$ ~rM, n{Îm`m| H$s g§»`m 3.6 go 
6.4 Ho$ ~rM, Hw$b KwbZerb R>mog nXmW© 11.16 go 14.28% Am¡a 
amonmB© go IwXmB© VH$ {XZm| H$s g§»`m 91-108 Ho$ ~rM ahr (gm[aUr 
1.7)& 

In multiplier onion, the highest bulb yield was in accession 

1519-Agg (22.80 t/ha) followed by 1549-Agg (21.33 t/ha) 

and 1529-Agg (19.80 t/ha). Plant height ranged between 

19.35 to 26.90 cm, number of leaves between 3.6 to 6.4, 

TSS between 11.16 to 14.28% and number of days for bulb 

harvesting after planting between 91 to 108 days (Table 

1.7). 

gm[aUr 1.7. a~r 2012-13 _| gdm}Îm_ àXe©Z H$aZo dmbr _ëQ>rßbm`a ß`mO H$s nm§M à{d{ï>`m§
Table 1.7. Five best performing multiplier onion accessions in rabi 2012-13

nm¡.D$§.- nm¡Yo H$s D$§MmB©, n.g§. - n{Îm`m| H$s g§»`m, Hw$.C. - Hw$b CnO, Hw$.Kw.R>mo.n. Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, Iw.V.{X.- IwXmB© VH$ Ho$ {XZ, {d…Y«¥.- {dfwdV VWm Y«wdr` ì`mg AZwnmV
PH – plant height, NOL – no. of leaves, TY – total yield, AGB – A grade bulb, DTH -days to harvest, E:P – ratio of equatorial and polar 
diameter

During kharif, seven accessions, viz. 1456, 1461, 1328, 

1359, 1414, 1466 and 1540 had produced 18% higher 

marketable yield over the best check Bhima Super (21.33 

Iar\$ _| gmV à{d{ï>`m|; 1456, 1461, 1328, 1359, 1414, 
1466 Ed§ 1540 _| CËH¥$ï> M¶{ZV {H$ñ_ ^r_m gwna (21.33 
Q>./ho.) go 18% Á`mXm {dnUZ ̀ mo½` CnµO àmá hþB©& BZ à{d{ï>`m| 

MY - marketable yield, TY - total yield, AGB - A grade bulb, MBW - mean bulb weight, DTH-days to harvest, E:P - ratio of equatorial 
and polar diameter, C-check

1 1303 62.22 100.00 0.00 0.00 12.06 93.33 116 1.23

2 1370 57.78 96.15 1.92 0.00 12.52 96.15 115 1.30

3 1392 55.00 96.97 0.00 0.00 11.92 94.12 113 1.13

4 1270 52.50 98.39 0.00 0.00 11.82 91.67 113 1.22

5 1091 51.67 100.00 0.00 0.00 12.44 83.92 118 1.09

       ^r_m {H$aZ(M.{H$.)/ 43.72 98.71           0.00  0.00           11.59          69.44           116  1.16

H«$mpÝVH$ AÝVa/CD (5%)     8.02 8.64 9.17 2.02 6.31 17.12 6.69 -

Bhima Kiran(C)

1 1519(EOrOr)/1519 (Agg) 23.01 4.67 22.80 11.75 34.20 101.00 0.74

2 1549(EOrOr)/1549 (Agg) 24.67 4.00 21.33 12.25 31.99 94.00 0.73

3 1529(EOrOr)/1529 (Agg) 21.07 4.40 19.80 12.51 29.70 100.33 0.78

4 1542(EOrOr)/1542 (Agg) 20.18 4.07 19.58 12.41 29.37 94.67 0.82

5 1534(EOrOr)/1534 (Agg) 21.60 4.27 19.28 12.63 28.92 94.67 0.84

H$« mpÝVH$ AÝVa /CD (5%) 3.17           1.02             5.70     1.59     8.53   11.33     -

H«$. g§. à{d{ï> g§»`m nm¡.D$§ (g|._r.) n.g§. Hw$.C. (Q>./ho.) Hw$.Kw.R>mo.n. (%) Am¡.H$.^m. (J«m.) Iw.V.{X. {d…Y«¥.
S. No. Accession No. PH(cm) NOL TY  (t/ha) TSS (%) ABW (g) DTH E:P
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_| 50 J«m. go Á`mXm Am¡gV H$ÝX ̂ ma  {XImB© {X`m Am¡a ̀ h Omo‹S> Ed§ 
Vmoa dmbo H$ÝXm| go _wº$ nmB© JB©& Iar\$ _m¡g_ _| gm_mÝ` ß`mO H$s 
gdm}Îm_ nm§M à{d{ï>`m| H$m àXe©Z gm[aUr 1.8 _| {X`m J`m h¡&

t/ha). These accessions showed more than 50 g average 

bulbs weight and were free from doubles and bolters. 

Performance of five best accessions of common onion 

during kharif season is given in Table 1.8.

gm[aUr 1.8. Iar\$ 2013 ‘| gdm}Îm_ àXe©Z H$aZo dmbr nm§M à{d{ï>`m
Table 1.8. Five best performing accessions in kharif 2013§

H$w . C. - H$w b CnO, {d.`m.o C. - {dnUZ `m½o ` CnO, H$w .K.w R>m.o n.  H$w b Kbw Zerb R>mgo  nXmW,©  Am.¡ H$.^m.- Amg¡ VZ H$ÝX ^ma, I.w V.{X.- IXw mB© VH$ H$o  {XZ, 
{d…Y.¥« - {dfdw V VWm Ydw« r` ì`mg AZnw mV, M.{H$.- M¶{ZV {H$ñ‘
MY - marketable yield, TY - total yield, MBW - mean bulb weight, DTH days to harvest, E:P - ratio of equatorial and polar diameter, C-check

H«$. g§. à{d{ï> g§»`m Hw$. C. {d.`mo.C. OmoS> H$ÝX Vmoa dmbo  Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
S. No. Accessions No. (Q>./ho.) H$ÝX Doubles H$ÝX TSS (%)   (J«m.) DTH E:P

  TY (t/ha) MY (%) (%)            Bolters (%) MBW (g)

_ëQ>rßbm`a ß`mO _| A{YH$V_ H$ÝX CnO à{d{ï> 1549- EOrOr 
(24.02 Q>./ho.) _| àmá hþB© Am¡a CgHo$ ~mX H$m ñWmZ 1527-
EOrOr (22.43 Q>./ho.) Ed§ 1523-EOrOr (22.42 Q>./ho.) 
à{d{ï>`m| H$m ahm& H$ÝX CnO 9.93 go 24.02 Q>./ho., nm¡Yo H$s 
D$§MmB© 26.03 go 33.19 g|._r. Ho$ ~rM, n{Îm`m| H$s g§»`m 5.73 go 
8.27 Ho$ ~rM, Hw$b KwbZerb R>mog nXmW© 11.83 go 14.64% Am¡a 
amonmB© go H$ÝX IwXmB© VH$ {XZm| H$s g§»`m 67-79 Ho$ ~rM ahr 
(gm[aUr 1.9, {MÌ 1.10 Ed§ {MÌ 1.11)& 

In multiplier onion, the highest bulb yield was in accession 

1549-Agg (24.02 t/ha) followed by 1527-Agg (22.43 t/ha) 

and 1523-Agg (22.42 t/ha). Bulb yield ranged between 

9.93 to 24.02 t/ha, plant height between 26.03 to 33.19 

cm, number of leaves between 5.73 to 8.27, TSS between 

11.83 to 14.64% and number of days to harvest were 

between 67 to 79 days (Table 1.9, Fig. 1.10 and Fig. 1.11).

nm¡.D$§.- nm¡Yo H$s D$§MmB©, n.g§. - n{Îm`m| H$s g§»`m, Hw$.C. - Hw$b CnO, Hw$.Kw.R>mo.n. Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, Iw.V.{X.- IwXmB© VH$ Ho$ {XZ, {d…Y«¥.- {dfwdV VWm Y«wdr` ì`mg AZwnmV
PH - plant height, NOL - no. of leaves, TY - total yield, AGB - A grade bulb, DTH - days to harvest, E:P - ratio of equatorial 
and polar diameter

1 1456 33.79 94.57 0.00 0.00  11.65 74.64 114.67  1.15 

2 1466 31.67 89.47 0.00 0.00  11.48 53.13 112.00  1.12 

3 1359 36.11 76.92 3.08 0.00  11.04 73.53 114.00  1.09 

4 1328 29.17 94.29 0.00 0.00  10.72 68.75 112.00  1.08 

5 1540 28.89 94.23 0.00 0.00  11.12 64.47 112.00  1.06 

^r_m gwna (M.{H$.) 24.41 86.38 1.44 0.00  11.65 67.13 112.67 1.10  

Bhima Super (C) 

H«$mpÝVH$ AÝVa/CD (5%) 10.22 23.87 16.90 0.00 0.88 19.38 4.82 - 

14 15

gm[aUr 1.9. Iar\$ 2013 _| gdm}Îm_ àXe©Z H$aZo dmbr _ëQ>rßbm`a ß`mO H$s nm§M à{d{ï>`m§
Table 1.9. Five best performing multiplier onion accessions in kharif 2013

1 1549 31.53 6.67 24.02 13.27 9.97 68.33 0.64

2 1527 28.68 6.67 22.43 13.56 9.65 67.00 0.71

3 1523 30.93 6.80 22.42 12.21 9.70 69.33 0.74

4 1518 29.76 7.53 22.10 13.52 10.45 66.67 0.66

5 1550 28.81 7.20 21.90 13.64 10.04 69.00 0.73

H«$mpÝVH$ AÝVa/CD (5%) 3.39 2.52 3.89 1.06 2.19 2.92 - 

H«$. g§. à{d{ï> g§»`m nm¡.D$§  n.g§./nm¡Ym Hw$.C. Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
S. No. Accessions No. (g|._r.) NOL/ (Q>./ho.) (%) (J«m.) DTH E:P

PH (cm) plant TY (t/ha) TSS (%) ABW (g)

Evaluation of white onion germplasm during kharif 

and rabi seasons

Twenty four white onion germplasm accessions were 

evaluated during rabi season, out of which three lines (W-

329, W-435 and W-119) outyielded the check for 

marketable yield with more than 40 t/ha, whereas the 

check Bhima Shweta yielded 37 t/ha (Table 1.10). A grade 

bulbs were 61% in W-119 with 40.32 t/ha yield and 

without doubles and bolters. Total soluble solids (TSS) in 

these lines ranged between 9.73 to 11.93%. After 3 

months of storage four lines (W-416, W-088, W-078, and 

W-174) showed less than 30% total weight loss (22.3 to 

29.09%), whereas in check it was 49%. Two hundred and 

sixty white onion germplasm accessions were 

transplanted during rabi and 138 white lines were 

planted for seed production in 2013-14 for multiplication 

and evaluation. During kharif, 12 germplasm lines were 

evaluated and none of these performed better than 

recently developed variety Bhima Shubhra for 

marketable yield. Entry W-428 matured in 97 days i.e. 

seven days earlier than the check and yielded 22.42 t/ha. 

{MÌ 1.9.
Fig. 1.9.

 gm_mÝ` ß`mO OZZÐì`m| _| {d{dYVm
 Variability in common onion germplasm

{MÌ 1.10.
Fig. 1.10. 

 _ëQ>rßbm`a ß`mO (1549-EOrOr) Ho$ nÎmo
Foliage of multiplier onion (1549-Agg)

{MÌ 1.11.
Fig. 1.11.

 _ëQ>rßbm`a ß`mO (1549-EOrOr) Ho$ H$ÝX
 Bulbs of multiplier onion (1549-Agg)
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Iar\$ Ed§ a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì`m| H$m 
_yë`m§H$Z

a~r _m¡g_ Ho$ Xm¡amZ Mm¡~rg g\o$X ß`mO OZZÐì` à{d{ï>`m| H$m 
_yë`m§H$Z {H$`m J`m, {OZ_| go VrZ d§eH«$_m| (S>ãë`y-329, S>ãë`y-
435 Ed§ S>ãë`y-119) _| 40 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnµO 
àmá hþB©, O~{H$ M¶{ZV {H$ñ_ ^r_m œoVm _| 37 Q>./ho. CnµO hþB© 
(gm[aUr 1.10)& à{d{ï> S>ãë`y-119 _| Omo‹S> Ed§ Vmoa dmbo H$ÝXm| Ho$ 
{~Zm 40.32 Q>./ho. CnµO àmá hþB© VWm  E loUr Ho$ 61% H$ÝX Wo& 
BZ d§eH«$_m| Ho$ Hw$b KwbZerb nXmW© (Q>rEgEg) 9.73 go 
11.93% H$s gr‘m _| nm`m J`m& Mma d§eH«$_m| (S>ãë`y- 416, 
S>ãë`y- 088, S>ãë`y- 078 Ed§ S>ãë`y- 174) _| 30% go H$_ ̂ ma 
j{V (22.3 go 29.09%) XoIr JB© VWm ̀ h M¶{ZV {H$ñ_ _| 49% 
Wr& df© 2013-14 _| Xmo gm¡ gmR> g\o$X ß`mO OZZÐì` à{d{ï>`m| 
H$m a~r _m¡g_ _| amonU {H$`m J`m Am¡a  138 g\o$X d§eH«$_ amo{nV 
{H$E JE VWm CZH$m JwUZ Ed§ _yë`m§H$Z Ho$ {bE ~rO CËnmXZ {H$`m 
J`m Iar\$ Ho$ Xm¡amZ 12 OZZÐì` d§eH«$_ _yë`m§{H$V {H$E nm¶m 
Am¡a BZ_| go H$moB© ̂ r hmb hr _| {dH${gV {H$ñ_ ̂ r_m ew^«m H$s VwbZm 
_| {dnUZ `mo½` CnµO Ho$ {bE ~ohVa àXe©Z Zht H$a nm¶m& à{d{ï> 
S>ãë`y-428 M¶{ZV {H$ñ_ Ho$ gmV {XZ nhbo ̀ mZr 97 {XZm| _| n¹$ 
hþB© VWm Bg_| 22.42 Q>./ho. CnO {_br&



_| 50 J«m. go Á`mXm Am¡gV H$ÝX ̂ ma  {XImB© {X`m Am¡a ̀ h Omo‹S> Ed§ 
Vmoa dmbo H$ÝXm| go _wº$ nmB© JB©& Iar\$ _m¡g_ _| gm_mÝ` ß`mO H$s 
gdm}Îm_ nm§M à{d{ï>`m| H$m àXe©Z gm[aUr 1.8 _| {X`m J`m h¡&

t/ha). These accessions showed more than 50 g average 

bulbs weight and were free from doubles and bolters. 

Performance of five best accessions of common onion 

during kharif season is given in Table 1.8.

gm[aUr 1.8. Iar\$ 2013 ‘| gdm}Îm_ àXe©Z H$aZo dmbr nm§M à{d{ï>`m
Table 1.8. Five best performing accessions in kharif 2013§

H$w . C. - H$w b CnO, {d.`m.o C. - {dnUZ `m½o ` CnO, H$w .K.w R>m.o n.  H$w b Kbw Zerb R>mgo  nXmW,©  Am.¡ H$.^m.- Amg¡ VZ H$ÝX ^ma, I.w V.{X.- IXw mB© VH$ H$o  {XZ, 
{d…Y.¥« - {dfdw V VWm Ydw« r` ì`mg AZnw mV, M.{H$.- M¶{ZV {H$ñ‘
MY - marketable yield, TY - total yield, MBW - mean bulb weight, DTH days to harvest, E:P - ratio of equatorial and polar diameter, C-check

H«$. g§. à{d{ï> g§»`m Hw$. C. {d.`mo.C. OmoS> H$ÝX Vmoa dmbo  Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
S. No. Accessions No. (Q>./ho.) H$ÝX Doubles H$ÝX TSS (%)   (J«m.) DTH E:P

  TY (t/ha) MY (%) (%)            Bolters (%) MBW (g)

_ëQ>rßbm`a ß`mO _| A{YH$V_ H$ÝX CnO à{d{ï> 1549- EOrOr 
(24.02 Q>./ho.) _| àmá hþB© Am¡a CgHo$ ~mX H$m ñWmZ 1527-
EOrOr (22.43 Q>./ho.) Ed§ 1523-EOrOr (22.42 Q>./ho.) 
à{d{ï>`m| H$m ahm& H$ÝX CnO 9.93 go 24.02 Q>./ho., nm¡Yo H$s 
D$§MmB© 26.03 go 33.19 g|._r. Ho$ ~rM, n{Îm`m| H$s g§»`m 5.73 go 
8.27 Ho$ ~rM, Hw$b KwbZerb R>mog nXmW© 11.83 go 14.64% Am¡a 
amonmB© go H$ÝX IwXmB© VH$ {XZm| H$s g§»`m 67-79 Ho$ ~rM ahr 
(gm[aUr 1.9, {MÌ 1.10 Ed§ {MÌ 1.11)& 

In multiplier onion, the highest bulb yield was in accession 

1549-Agg (24.02 t/ha) followed by 1527-Agg (22.43 t/ha) 

and 1523-Agg (22.42 t/ha). Bulb yield ranged between 

9.93 to 24.02 t/ha, plant height between 26.03 to 33.19 

cm, number of leaves between 5.73 to 8.27, TSS between 

11.83 to 14.64% and number of days to harvest were 

between 67 to 79 days (Table 1.9, Fig. 1.10 and Fig. 1.11).

nm¡.D$§.- nm¡Yo H$s D$§MmB©, n.g§. - n{Îm`m| H$s g§»`m, Hw$.C. - Hw$b CnO, Hw$.Kw.R>mo.n. Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, Iw.V.{X.- IwXmB© VH$ Ho$ {XZ, {d…Y«¥.- {dfwdV VWm Y«wdr` ì`mg AZwnmV
PH - plant height, NOL - no. of leaves, TY - total yield, AGB - A grade bulb, DTH - days to harvest, E:P - ratio of equatorial 
and polar diameter

1 1456 33.79 94.57 0.00 0.00  11.65 74.64 114.67  1.15 

2 1466 31.67 89.47 0.00 0.00  11.48 53.13 112.00  1.12 

3 1359 36.11 76.92 3.08 0.00  11.04 73.53 114.00  1.09 

4 1328 29.17 94.29 0.00 0.00  10.72 68.75 112.00  1.08 

5 1540 28.89 94.23 0.00 0.00  11.12 64.47 112.00  1.06 

^r_m gwna (M.{H$.) 24.41 86.38 1.44 0.00  11.65 67.13 112.67 1.10  

Bhima Super (C) 

H«$mpÝVH$ AÝVa/CD (5%) 10.22 23.87 16.90 0.00 0.88 19.38 4.82 - 

14 15

gm[aUr 1.9. Iar\$ 2013 _| gdm}Îm_ àXe©Z H$aZo dmbr _ëQ>rßbm`a ß`mO H$s nm§M à{d{ï>`m§
Table 1.9. Five best performing multiplier onion accessions in kharif 2013

1 1549 31.53 6.67 24.02 13.27 9.97 68.33 0.64

2 1527 28.68 6.67 22.43 13.56 9.65 67.00 0.71

3 1523 30.93 6.80 22.42 12.21 9.70 69.33 0.74

4 1518 29.76 7.53 22.10 13.52 10.45 66.67 0.66

5 1550 28.81 7.20 21.90 13.64 10.04 69.00 0.73

H«$mpÝVH$ AÝVa/CD (5%) 3.39 2.52 3.89 1.06 2.19 2.92 - 

H«$. g§. à{d{ï> g§»`m nm¡.D$§  n.g§./nm¡Ym Hw$.C. Hw$.Kw.R>mo.n. Am¡.H$.^m. Iw.V.{X. {d…Y«¥. 
S. No. Accessions No. (g|._r.) NOL/ (Q>./ho.) (%) (J«m.) DTH E:P

PH (cm) plant TY (t/ha) TSS (%) ABW (g)

Evaluation of white onion germplasm during kharif 

and rabi seasons

Twenty four white onion germplasm accessions were 

evaluated during rabi season, out of which three lines (W-

329, W-435 and W-119) outyielded the check for 

marketable yield with more than 40 t/ha, whereas the 

check Bhima Shweta yielded 37 t/ha (Table 1.10). A grade 

bulbs were 61% in W-119 with 40.32 t/ha yield and 

without doubles and bolters. Total soluble solids (TSS) in 

these lines ranged between 9.73 to 11.93%. After 3 

months of storage four lines (W-416, W-088, W-078, and 

W-174) showed less than 30% total weight loss (22.3 to 

29.09%), whereas in check it was 49%. Two hundred and 

sixty white onion germplasm accessions were 

transplanted during rabi and 138 white lines were 

planted for seed production in 2013-14 for multiplication 

and evaluation. During kharif, 12 germplasm lines were 

evaluated and none of these performed better than 

recently developed variety Bhima Shubhra for 

marketable yield. Entry W-428 matured in 97 days i.e. 

seven days earlier than the check and yielded 22.42 t/ha. 

{MÌ 1.9.
Fig. 1.9.

 gm_mÝ` ß`mO OZZÐì`m| _| {d{dYVm
 Variability in common onion germplasm

{MÌ 1.10.
Fig. 1.10. 

 _ëQ>rßbm`a ß`mO (1549-EOrOr) Ho$ nÎmo
Foliage of multiplier onion (1549-Agg)

{MÌ 1.11.
Fig. 1.11.

 _ëQ>rßbm`a ß`mO (1549-EOrOr) Ho$ H$ÝX
 Bulbs of multiplier onion (1549-Agg)
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Iar\$ Ed§ a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì`m| H$m 
_yë`m§H$Z

a~r _m¡g_ Ho$ Xm¡amZ Mm¡~rg g\o$X ß`mO OZZÐì` à{d{ï>`m| H$m 
_yë`m§H$Z {H$`m J`m, {OZ_| go VrZ d§eH«$_m| (S>ãë`y-329, S>ãë`y-
435 Ed§ S>ãë`y-119) _| 40 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnµO 
àmá hþB©, O~{H$ M¶{ZV {H$ñ_ ^r_m œoVm _| 37 Q>./ho. CnµO hþB© 
(gm[aUr 1.10)& à{d{ï> S>ãë`y-119 _| Omo‹S> Ed§ Vmoa dmbo H$ÝXm| Ho$ 
{~Zm 40.32 Q>./ho. CnµO àmá hþB© VWm  E loUr Ho$ 61% H$ÝX Wo& 
BZ d§eH«$_m| Ho$ Hw$b KwbZerb nXmW© (Q>rEgEg) 9.73 go 
11.93% H$s gr‘m _| nm`m J`m& Mma d§eH«$_m| (S>ãë`y- 416, 
S>ãë`y- 088, S>ãë`y- 078 Ed§ S>ãë`y- 174) _| 30% go H$_ ̂ ma 
j{V (22.3 go 29.09%) XoIr JB© VWm ̀ h M¶{ZV {H$ñ_ _| 49% 
Wr& df© 2013-14 _| Xmo gm¡ gmR> g\o$X ß`mO OZZÐì` à{d{ï>`m| 
H$m a~r _m¡g_ _| amonU {H$`m J`m Am¡a  138 g\o$X d§eH«$_ amo{nV 
{H$E JE VWm CZH$m JwUZ Ed§ _yë`m§H$Z Ho$ {bE ~rO CËnmXZ {H$`m 
J`m Iar\$ Ho$ Xm¡amZ 12 OZZÐì` d§eH«$_ _yë`m§{H$V {H$E nm¶m 
Am¡a BZ_| go H$moB© ̂ r hmb hr _| {dH${gV {H$ñ_ ̂ r_m ew^«m H$s VwbZm 
_| {dnUZ `mo½` CnµO Ho$ {bE ~ohVa àXe©Z Zht H$a nm¶m& à{d{ï> 
S>ãë`y-428 M¶{ZV {H$ñ_ Ho$ gmV {XZ nhbo ̀ mZr 97 {XZm| _| n¹$ 
hþB© VWm Bg_| 22.42 Q>./ho. CnO {_br&



gm[aUr 1.10. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo g\o$X ß`mO Ho$ OZZÐì`
Table 1.10. Best performing white onion germplasm for some of the characters during rabi season

Hw$.C. - Hw$b CnO, {d.`mo.C.- {dnUZ `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.  Hw$b KwbZerb R>mog nXmW©, E.lo.H$ - E loUr Ho$ H$ÝX, 
M.{H$.-M¶{ZV {H$ñ‘ 
AGB - A grade bulb, MY - marketable yield, TY - total yield, DTH - days required to harvest, C-check 

CÞV g\o$X _ëQ>rßbm`a ß`mO S>ãë`yE_- 514

dV©_mZ _| {g\©$ bmb a§J Ho$ _ëQ>rßbm`a ß`mO H$s Hw$N> {H$ñ_m| H$m 
{dH$mg {H$`m J`m h¡& AmO VH$ H$moB© ^r g\o$X _ëQ>rßbm`a ß`mO 
{H$ñ_ ^maV _| {dH${gV Zhr hþB© h¡& ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo Xoe Ho$ {d{^Þ ̂ mJm| go ß`mO Ho$ OZZÐì`m| H$mo g§H${bV 
{H$`m h¡& VWm CZH$m _yë`m§H$Z H$a aIaImd {H$`m Om ahm h¡& BZ_| 
go Am§Y« àXoe Ho$ H$ar_ZJa go g§H${bV ß`mO OZZÐì` S>ãë`yE_- 
514 H$m nhbr ~ma nN>oVr Iar\$ Ed§ a~r 2009-12 Ho$ Xm¡amZ 
_yë`m§H$Z {H$`m J`m (gm[aUr 1.11)& XmoZm| _m¡g_m| Ho$ Xm¡amZ 22 
{deofVmAm| Ho$ {bE AdbmoH$Z XO© {H$E JE ({MÌ 1.12)& BZH$m 

Elite White multiplier onion WM - 514

At present few varieties of multiplier type of onion have 

been developed and those are of red colour only. Till date 

no white multiplier onion variety has been developed in 

India. DOGR has collected germplasm of onion from 

various parts of the country and that is being evaluated 

and maintained. Among these, white multiplier type of 

onion germplasm WM-514 collected from Karimnagar of 

Andhra Pradesh was evaluated during late kharif and rabi 

seasons during 2009-2012 for the first time (Table 1.11). 

Observations were recorded for 22 characters during 

{MÌ 1.12. g\o$X _ëQ>rßbm`a ß`mO 
OZZÐì` S>ãë`yE_-514
Fig. 1.12. White multiplier 
onion accession WM-514

16 17

S>ãë`y-329/ 

S>ãë`y-435/W-435 40.8 100 115 10.3 46.16 0.00 0.00 39.35

S>ãë`y-119/ W-119 41.5 96.51 114 11.57 61.89 0.00 0.00 49.13

^r_m œoVm (M.{H$.) 37.7 98.48 110.00 11.33 42.64 1.52 0.00 49.70

Bhima Shweta (C)

EE\$S>ãë`y (M.{H$.) 25.8 75.93 107.00 10.00 10.49 13.99 0.00 66.98

AFW (C)

H«$mpÝVH$ AÝVa (5%) 8.64 8.66 4.40 0.61 21.84 6.60 2.73 21.80

CD (5%)

W-329 43.1 96.24 116 11.03 47.32 3.76 0.00 41.99

 Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E.lo.H$. OmoS> H$ÝX Vmoa dmbo H$ÝX ^§S>maU Ho$ 3 _hrZo
(Q>./ho.) MY DTH TSS AGB Double Bolters(%) ~mX Hw$b ^ma j{V 
TY (%) (%) (%) (%) Total loss of
(t/ha) weight after  

3 months of 
storage (%)

gm[aUr 1.11. {d{^Þ _m¡g_m| _| g\o$X _ëQ>rßbm`a ß`mO OZZÐì` S>ãë`yE_- 514 H$s Hw$N> _hËdnyU© {deofVmE§
Table 1.11. Some important characters of white multiplier onion accession WM-514 in different seasons

nm¡.D$§. - nm¡Yo H$s D$§MmB©, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, H$.Y«¥.ì`m. - H$pÝXH$mAm| H$m Y¥dr` ì`mg, nw§.{d.ì`m. - nw§O H$m {dfwdV ì`mg, J._mo. - JX©Z H$s 
_moQ>mB©, Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©
PH - plant height, DTH - days to harvest after transplanting, PD - polar diameter of bulblet, ED - equatorial diameter of cluster, 
NT - neck thickness, TSS - total soluble solids

Evaluation of long day indigenous germplasm 

during rabi season

At Central Institute of Temperate Horticulture (CITH), 

Srinagar, 32 germplasm lines were evaluated under long 

day conditions along with two checks namely Brown 

Spanish and Coral Red (Table 1.12).  Among all the tested 

entries, CITH-O-8 produced significantly higher 

marketable yield of 1212.56 q/ha. Four entries viz., CITH-

O-2 (1318.38 q/ha), CITH-O-8 (1494.4 q/ha), CITH-O-9 

(1505.06 q/ha), CITH-O-27 (1305.73 q/ha) produced 

significantly higher total yield than check Brown Spanish 

(1118.85 q/ha).   Maximum TSS (16%) was observed in 

CITH-O-30. Average bulb weight was maximum in CITH-

O-9 (470.30 g). Minimum purple blotch incidence was 

noticed in CITH-O-10 (7.28 %) and minimum thrips 

incidence was reported in CITH-O-6 (7.66 thrips/ plant). 

All the entries matured in 228 days. Five entries were 

yellow, one was white, one was brown and remaining red. 

Further, 14 long day onion types were collected from 

different parts of Kashmir valley and planted for seed 

production. 

ImZm ~ZmZo Ho$ Abmdm AMma ~ZmZ| _| BñVo_mb {H$`m Om gH$Vm h¡& 
Bg d§eH«$_ H$m bm^ ̀ h h¡ {H$ BgH$m ŠbmoZ Am¡a gmW hr ~rO Ho$ 
_mÜ`_ go ‘¡XmZr ^mJm| _| JwUZ {H$`m Om gH$Vm h¡& nN>oVr Iar\$ 
VWm a~r _m¡g_ _| Am¡gVZ Hw$b CnµO 20 Q>./ho. àmá hþB©& EH$ nw§O 
_| nw§O ì`mg 3.54 go 4 g|._r. Ed§ bå~mB© 3 g|._r. VH$ Ho$ gmW 
H$pÝXH$mAm| H$s g§»`m 4 go 6 nmB© JB©& Hw$b KwbZerb R>mog nXmWm] 
H$s gr‘m 12.3 go 13.7% Ho$ ~rM Wr& H$pÝXH$mE§ A§S>mH¥${V H$s Wr 
Am¡a a~r Ed§ nN>oVr Iar\$ _| amonU go H«$_e… 110 VWm 125 {XZm| 
~mX n[an¹$ hþB©&

both the seasons (Fig. 1.12). It can be used for pickling 

besides cooking. The main advantage of this line is that it 

can be multiplied clonally as well as through seeds under 

plain conditions. Average total yield during late kharif and 

rabi seasons was about 20 t/ha. The number of bulblets 

are 4 to 6 in a cluster with cluster diameter of 3.54 to 4 cm 

and length up to 3 cm. Total soluble solids ranged 

between 12.3 to 13.7%. Bulblets are ovate and mature 

after 110 and 125 days after transplanting in rabi and late 

kharif, respectively.

a~r _mg¡ _ H$o  Xma¡ mZ b~§ o {XZm| H$o  ñdXeo r OZZÐì`m| H$m _ëy `mH§ $Z

H|$Ðr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa _| ~«mCZ ñno{Ze Am¡a 
H$moab aoS> Zm_ H$s Xmo gm_mÝ` {H$ñ_m| Ho$ gmW 32 OZZÐì` 
d§eH«$_m| H$m bå~o {XZm| H$s n[apñW{V`m| Ho$ VhV _yë`m§H$Z {H$`m 
J`m (gm[aUr 1.12)& g^r narjU à{d{ï>`m| _|, grAmB©Q>rEM- 
Amo- 8 _| C„oIZr` én go A{YH$ {dnUZ ̀ mo½` CnµO 1212.56 
q¹$./ho. àmá hþB©& Mma à{d{ï>`m|; grAmB©Q>rEM- Amo- 2 
(1318.38 {¹$./ho.), grAmB©Q>rEM- Amo- 8 (1494.4 {¹$./ho.), 
grAmB©Q>rEM- Amo- 9 (1505.06 q¹$./ho.), grAmB©Q>rEM- Amo- 
27 (1305.73 q¹$./ho.) _| M¶{ZV {H$ñ_ ~«mCZ ñn¡{Ze 
(1118.85 q¹$./ho.) go C„oIZr` A{YH$ {dnUZ ̀ mo½` CnµO nmB© 
JB©& grAmB©Q>rEM-Amo-30 ‘| A{YH$V_ Hw$b KwbZerb nXmW© 
(16%) {_bm& Am¡gVZ H$ÝX ^ma grAmB©Q>rEM- Amo- 9 
(470.30 J«m.) _| A{YH$V_ Wm& Ý`yZV_ ~¢JZr Yã~m amoJ H$m àH$mon 
grAmB©Q>rEM- Amo- 10 (7.28%) _| XoIm J`m VWm {W«ßg H$m 
Ý`yZV_ àH$mon grAmB©Q>rEM- Amo- 6 (7.66 {W«ßg/nm¡Ym) _| XO© 
{H$`m J`m& g^r à{d{ï>`m§ 228 {XZm| _| n[an¹$ hþB©& nm§M à{d{ï>`m§ 
nrbr, EH$ g\o$X, EH$ ̂ yar Ed§ AÝ` bmb a§J H$s Wr& BgHo$ Abmdm, 
14 b§~o {XZm| H$s ß`mO à{d{ï>`m§ H$í_ra KmQ>r Ho$ {d{^Þ ^mJm| go 
g§H${bV H$s JB© Am¡a CÝh| ~rO CËnmXZ Ho$ {bE bJm`m J`m&

dm{f ©H$ à{Vd oXZ 2013-14 Annual Report 2013-14

nN>oVr Iar\$
Late Kharif

a~r/Rabi 42.30 0.00 20.1 111 2.79 3.69 0.35 13.79

 Am¡gV 44.14 3.08 20.2 118 2.89 4.01 0.48 13.06

Average

45.98 6.17 20.3 126 2.98 4.33 0.61 12.34

_m¡g_ nm¡.D$§.  Vmoa dmbo H$ÝX  CnµO (Q>./ho.)  Iw.V.{X. H$.Y«¥.ì`m.   nw§.{d.ì`m. J._mo.  (g|._r.) Hw$.Kw.R>mo.n.  
Season (g|._r.) Bolters (%) Yield (t/ha)  DTH (g|._r.) (g|._r.) NT (cm) TSS(%)

PH (cm) PD (cm)  ED (cm)  



gm[aUr 1.10. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo g\o$X ß`mO Ho$ OZZÐì`
Table 1.10. Best performing white onion germplasm for some of the characters during rabi season

Hw$.C. - Hw$b CnO, {d.`mo.C.- {dnUZ `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.  Hw$b KwbZerb R>mog nXmW©, E.lo.H$ - E loUr Ho$ H$ÝX, 
M.{H$.-M¶{ZV {H$ñ‘ 
AGB - A grade bulb, MY - marketable yield, TY - total yield, DTH - days required to harvest, C-check 

CÞV g\o$X _ëQ>rßbm`a ß`mO S>ãë`yE_- 514

dV©_mZ _| {g\©$ bmb a§J Ho$ _ëQ>rßbm`a ß`mO H$s Hw$N> {H$ñ_m| H$m 
{dH$mg {H$`m J`m h¡& AmO VH$ H$moB© ^r g\o$X _ëQ>rßbm`a ß`mO 
{H$ñ_ ^maV _| {dH${gV Zhr hþB© h¡& ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo Xoe Ho$ {d{^Þ ̂ mJm| go ß`mO Ho$ OZZÐì`m| H$mo g§H${bV 
{H$`m h¡& VWm CZH$m _yë`m§H$Z H$a aIaImd {H$`m Om ahm h¡& BZ_| 
go Am§Y« àXoe Ho$ H$ar_ZJa go g§H${bV ß`mO OZZÐì` S>ãë`yE_- 
514 H$m nhbr ~ma nN>oVr Iar\$ Ed§ a~r 2009-12 Ho$ Xm¡amZ 
_yë`m§H$Z {H$`m J`m (gm[aUr 1.11)& XmoZm| _m¡g_m| Ho$ Xm¡amZ 22 
{deofVmAm| Ho$ {bE AdbmoH$Z XO© {H$E JE ({MÌ 1.12)& BZH$m 

Elite White multiplier onion WM - 514

At present few varieties of multiplier type of onion have 

been developed and those are of red colour only. Till date 

no white multiplier onion variety has been developed in 

India. DOGR has collected germplasm of onion from 

various parts of the country and that is being evaluated 

and maintained. Among these, white multiplier type of 

onion germplasm WM-514 collected from Karimnagar of 

Andhra Pradesh was evaluated during late kharif and rabi 

seasons during 2009-2012 for the first time (Table 1.11). 

Observations were recorded for 22 characters during 

{MÌ 1.12. g\o$X _ëQ>rßbm`a ß`mO 
OZZÐì` S>ãë`yE_-514
Fig. 1.12. White multiplier 
onion accession WM-514

16 17

S>ãë`y-329/ 

S>ãë`y-435/W-435 40.8 100 115 10.3 46.16 0.00 0.00 39.35

S>ãë`y-119/ W-119 41.5 96.51 114 11.57 61.89 0.00 0.00 49.13

^r_m œoVm (M.{H$.) 37.7 98.48 110.00 11.33 42.64 1.52 0.00 49.70

Bhima Shweta (C)

EE\$S>ãë`y (M.{H$.) 25.8 75.93 107.00 10.00 10.49 13.99 0.00 66.98

AFW (C)

H«$mpÝVH$ AÝVa (5%) 8.64 8.66 4.40 0.61 21.84 6.60 2.73 21.80

CD (5%)

W-329 43.1 96.24 116 11.03 47.32 3.76 0.00 41.99

 Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E.lo.H$. OmoS> H$ÝX Vmoa dmbo H$ÝX ^§S>maU Ho$ 3 _hrZo
(Q>./ho.) MY DTH TSS AGB Double Bolters(%) ~mX Hw$b ^ma j{V 
TY (%) (%) (%) (%) Total loss of
(t/ha) weight after  

3 months of 
storage (%)

gm[aUr 1.11. {d{^Þ _m¡g_m| _| g\o$X _ëQ>rßbm`a ß`mO OZZÐì` S>ãë`yE_- 514 H$s Hw$N> _hËdnyU© {deofVmE§
Table 1.11. Some important characters of white multiplier onion accession WM-514 in different seasons

nm¡.D$§. - nm¡Yo H$s D$§MmB©, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, H$.Y«¥.ì`m. - H$pÝXH$mAm| H$m Y¥dr` ì`mg, nw§.{d.ì`m. - nw§O H$m {dfwdV ì`mg, J._mo. - JX©Z H$s 
_moQ>mB©, Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©
PH - plant height, DTH - days to harvest after transplanting, PD - polar diameter of bulblet, ED - equatorial diameter of cluster, 
NT - neck thickness, TSS - total soluble solids

Evaluation of long day indigenous germplasm 

during rabi season

At Central Institute of Temperate Horticulture (CITH), 

Srinagar, 32 germplasm lines were evaluated under long 

day conditions along with two checks namely Brown 

Spanish and Coral Red (Table 1.12).  Among all the tested 

entries, CITH-O-8 produced significantly higher 

marketable yield of 1212.56 q/ha. Four entries viz., CITH-

O-2 (1318.38 q/ha), CITH-O-8 (1494.4 q/ha), CITH-O-9 

(1505.06 q/ha), CITH-O-27 (1305.73 q/ha) produced 

significantly higher total yield than check Brown Spanish 

(1118.85 q/ha).   Maximum TSS (16%) was observed in 

CITH-O-30. Average bulb weight was maximum in CITH-

O-9 (470.30 g). Minimum purple blotch incidence was 

noticed in CITH-O-10 (7.28 %) and minimum thrips 

incidence was reported in CITH-O-6 (7.66 thrips/ plant). 

All the entries matured in 228 days. Five entries were 

yellow, one was white, one was brown and remaining red. 

Further, 14 long day onion types were collected from 

different parts of Kashmir valley and planted for seed 

production. 

ImZm ~ZmZo Ho$ Abmdm AMma ~ZmZ| _| BñVo_mb {H$`m Om gH$Vm h¡& 
Bg d§eH«$_ H$m bm^ ̀ h h¡ {H$ BgH$m ŠbmoZ Am¡a gmW hr ~rO Ho$ 
_mÜ`_ go ‘¡XmZr ^mJm| _| JwUZ {H$`m Om gH$Vm h¡& nN>oVr Iar\$ 
VWm a~r _m¡g_ _| Am¡gVZ Hw$b CnµO 20 Q>./ho. àmá hþB©& EH$ nw§O 
_| nw§O ì`mg 3.54 go 4 g|._r. Ed§ bå~mB© 3 g|._r. VH$ Ho$ gmW 
H$pÝXH$mAm| H$s g§»`m 4 go 6 nmB© JB©& Hw$b KwbZerb R>mog nXmWm] 
H$s gr‘m 12.3 go 13.7% Ho$ ~rM Wr& H$pÝXH$mE§ A§S>mH¥${V H$s Wr 
Am¡a a~r Ed§ nN>oVr Iar\$ _| amonU go H«$_e… 110 VWm 125 {XZm| 
~mX n[an¹$ hþB©&

both the seasons (Fig. 1.12). It can be used for pickling 

besides cooking. The main advantage of this line is that it 

can be multiplied clonally as well as through seeds under 

plain conditions. Average total yield during late kharif and 

rabi seasons was about 20 t/ha. The number of bulblets 

are 4 to 6 in a cluster with cluster diameter of 3.54 to 4 cm 

and length up to 3 cm. Total soluble solids ranged 

between 12.3 to 13.7%. Bulblets are ovate and mature 

after 110 and 125 days after transplanting in rabi and late 

kharif, respectively.

a~r _mg¡ _ H$o  Xma¡ mZ b~§ o {XZm| H$o  ñdXeo r OZZÐì`m| H$m _ëy `mH§ $Z

H|$Ðr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa _| ~«mCZ ñno{Ze Am¡a 
H$moab aoS> Zm_ H$s Xmo gm_mÝ` {H$ñ_m| Ho$ gmW 32 OZZÐì` 
d§eH«$_m| H$m bå~o {XZm| H$s n[apñW{V`m| Ho$ VhV _yë`m§H$Z {H$`m 
J`m (gm[aUr 1.12)& g^r narjU à{d{ï>`m| _|, grAmB©Q>rEM- 
Amo- 8 _| C„oIZr` én go A{YH$ {dnUZ ̀ mo½` CnµO 1212.56 
q¹$./ho. àmá hþB©& Mma à{d{ï>`m|; grAmB©Q>rEM- Amo- 2 
(1318.38 {¹$./ho.), grAmB©Q>rEM- Amo- 8 (1494.4 {¹$./ho.), 
grAmB©Q>rEM- Amo- 9 (1505.06 q¹$./ho.), grAmB©Q>rEM- Amo- 
27 (1305.73 q¹$./ho.) _| M¶{ZV {H$ñ_ ~«mCZ ñn¡{Ze 
(1118.85 q¹$./ho.) go C„oIZr` A{YH$ {dnUZ ̀ mo½` CnµO nmB© 
JB©& grAmB©Q>rEM-Amo-30 ‘| A{YH$V_ Hw$b KwbZerb nXmW© 
(16%) {_bm& Am¡gVZ H$ÝX ^ma grAmB©Q>rEM- Amo- 9 
(470.30 J«m.) _| A{YH$V_ Wm& Ý`yZV_ ~¢JZr Yã~m amoJ H$m àH$mon 
grAmB©Q>rEM- Amo- 10 (7.28%) _| XoIm J`m VWm {W«ßg H$m 
Ý`yZV_ àH$mon grAmB©Q>rEM- Amo- 6 (7.66 {W«ßg/nm¡Ym) _| XO© 
{H$`m J`m& g^r à{d{ï>`m§ 228 {XZm| _| n[an¹$ hþB©& nm§M à{d{ï>`m§ 
nrbr, EH$ g\o$X, EH$ ̂ yar Ed§ AÝ` bmb a§J H$s Wr& BgHo$ Abmdm, 
14 b§~o {XZm| H$s ß`mO à{d{ï>`m§ H$í_ra KmQ>r Ho$ {d{^Þ ^mJm| go 
g§H${bV H$s JB© Am¡a CÝh| ~rO CËnmXZ Ho$ {bE bJm`m J`m&

dm{f ©H$ à{Vd oXZ 2013-14 Annual Report 2013-14

nN>oVr Iar\$
Late Kharif

a~r/Rabi 42.30 0.00 20.1 111 2.79 3.69 0.35 13.79

 Am¡gV 44.14 3.08 20.2 118 2.89 4.01 0.48 13.06

Average

45.98 6.17 20.3 126 2.98 4.33 0.61 12.34

_m¡g_ nm¡.D$§.  Vmoa dmbo H$ÝX  CnµO (Q>./ho.)  Iw.V.{X. H$.Y«¥.ì`m.   nw§.{d.ì`m. J._mo.  (g|._r.) Hw$.Kw.R>mo.n.  
Season (g|._r.) Bolters (%) Yield (t/ha)  DTH (g|._r.) (g|._r.) NT (cm) TSS(%)

PH (cm) PD (cm)  ED (cm)  



gm[aUr 1.12. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo b§~o {XZm| Ho$ ñdXoer  OZZÐì`
Table 1.12. The best performing long day indigenous germplasm during rabi season for some of the characters 

grAmB©Q>rEM- Amo-8 / CITH-O-8 1494 1212 58.8 18.8 7.56 8.75 14.33 15.12

grAmB©Q>rEM- Amo-2 / CITH-O-2 1318 1144 66.1 12.1  - 13.2 22.66 30.5

grAmB©Q>rEM- Amo-3 / CITH-O-3 1135 1120 74.7 1.3  - 11.91 30.00 20.36

grAmB©Q>rEM- Amo-29 / CITH-O-29 1208 1109 63.5 8.2 14.10 30.71 29.00 17.01

grAmB©Q>rEM- Amo-32 / CITH-O-32 1197 1109 22.0 28.0 15.06 8.24 24.66 16.08

Am¡gV/Mean 916 748 58.0 16.6 12.34 20.29 24.11 20.74

~«mCZ ñn¡{Ze(M.{H$.)/ 1118 1051 68.0 7.3 13.96 7.35 27.00 22.63

H$moab aoS> (M.{H$.)/Coral Red (C) 1008 998 72.0 6.0 14.63 7.00 26.33 20.89

H«$mpÝVH$ AÝVa/CD (5%) 142 127 4.2 4.4 1.56 C„oIZr` 1.935 2.45

Zht/N.S.

Brown Spanish(C)

Hw$.C. - Hw$b CnO, {d.`mo.C.- {dnUZ `mo½` CnO, E.lo.H$. - E loUr Ho$ H$ÝX,  Hw$.Kw.R>mo.n.- Hw$b KwbZerb R>mog nXmW©, M.{H$. - M¶{ZV {H$ñ‘
AGB - A grade bulb, MY - marketable yield, TY - total yield, C-check

a~r _m¡g_ Ho$ Xm¡amZ b§~o {XZm| Ho$ {dXoer OZZÐì`m| H$m 
_yë`m§H$Z

H$w b 82 {dXeo r à{d{ï>̀ m| H$m 2 M¶{ZV {H$ñ_m| Zm_V… ~m« CZ ñn{o Ze Ed§ 
H$mao b aSo > H$o  gmW _ëy `mH§ $Z {H$`m J`m& gm_mÝ` {H$ñ_ ~m« CZ ñn{o Ze 
(1118 {¹$./h.o ) go AmR> à{d{ï>̀ m| _| C„Io Zr` én go Á`mXm H$w b 
CnOµ  àmá hBþ © (gm[aUr 1.13)& A{YH$V_ CnOµ  Bg© r-731170 
(1428 q¹$./h.o ) _| nmB© JB&©  Amg¡ VZ H$ÝX ^ma Bg© r-731170 
(357.05 Jm« .) _| A{YH$V_ nm`m J`m& Bg© r-731221 _| H$w b 
Kbw Zerb nXmW© (14.50%) A{YH$V_ Wm& _X¥ Aþ m{gVm H$m Ý`Zy V_ 
àH$mno  Bg© r-731187 (8.84%) _| Adbm{o H$V {H$`m J`m, O~{H$ 
{Wß« g H$m Ý`Zy V_ àH$mno  Bg© r-731206 (20.33/nmY¡ m) _| nm`m J`m&

gm[aUr 1.13. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo b§~o {XZm| Ho$ {dXoer OZZÐì`
Table 1.13. The best performing exotic long day germplasm for some of the characters during rabi season.

Evaluation of long day exotic germplasm during 

rabi season

A total of 82 exotic entries were evaluated along with 2 

checks namely Brown Spanish and Coral Red. Eight 

entries produced significantly higher total yield than the 

check Brown Spanish (1118 q/ha) (Table 1.13). The 

highest yield was in EC-731170 (1428 q/ha). Average 

bulb weight was maximum in EC-731170 (357.05 g). TSS 

was highest in EC-731221 (14.50%). The lowest downy 

mildew incidence was observed in EC-731187 (8.84%), 

whereas thrips incidence was the lowest in EC-731206 

(20.33/plant). 

B©gr-731170/EC-731170 10.13 357.05 13.54 4.98 31

B©gr-731216/EC-731216 8.66 355.61 11.43 6.07 30

B©gr-731230/EC-731230 11.36 347.12 22.27 11.11 31

B©gr-731207/EC-731207 9.36 345.59 17.37 7.50 24

B©gr-731209/EC-731209 9.03 337.01 12.05 5.55 27

~«mCZ ñno{Ze (M.{H$.) 13.96 349.64 22.63 7.35 27

H$moab aoS> (M.{H$.)/Coral Red (C) 14.63 315.27 20.89 7.00 26

H«$mpÝVH$ AÝVa/CD (5%) 1.11 32.19 9.38 1.46 2.13

/Brown Spanish(C)

Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©,  Am¡.H$.^m.- Am¡gVZ H$ÝX ^ma, M.{H$. - M¶{ZV {H$ñ‘  

TSS - total soluble solids,  ABW- average bulb weight, C-check  

O¡d amgm`{ZH$ n[a_mUm| Ho$ {bE ß`mO {H$ñ_m| H$m _yë`m§H$Z

AË`{YH$ namJU dmbr \$gb hmoZo Ho$ ~mdOyX, ß`mO _| O¡d 
{d{dYVm H$m Aën hmoZm à{Vdo{XV {H$`m J`m h¡& `h _w»` én go 
ñdénmË_H$ M[aÌm| na AmYm[aV h¡& ß`mO H$s Mm¡Vrg àOm{V`m| H$s 
O¡d amgm`{ZH$ {d{dYVm H$m AÜ``Z {H$`m J`m (gm[aUr 1.14)&

Evaluation of onion varieties for biochemical 

parameters 

Despite being a highly pollinated crop, biodiversity in 

onion is reported to be meager. This is based mainly on 

the morphological characters.  Biochemical diversity of 

thirty four cultivars of onion was studied (Table 1.14). 

gm[aUr 1.14. {d{^Þ ß`mO H$s {H$ñ_m| _| O¡d amgm`{ZH$ KQ>H$
Table 1.14. Biochemical constituents in various onion varieties

à{d{ï> g§»¶m Hw$.C.   {d.`mo.C. E.lo.H$. OmoS> H$ÝX Hw$.Kw.R>mo.n. ~¢JZr Yã~m {W«ßg/ _¥XþAm{gVm    
Accession No. (q¹$./ho.) (q¹$./ho.) (%) (%) (%) Purple nm¡Ym Downy

TY MY AGB Double TSS (%) Blotch Thrips mildew
(q/ha) (q/ha)  (%)  (%) (%) /plant  (%)

                  à{d{ï> g§»¶m Hw$.Kw.R>mo.n.  Am¡.H$.^m. (J«m.) _¥Xþ Am{gVm (%) ~¢JZr Yã~m (%) {W«ßg/nm¡Ym
                 Accession No. (%) Avg. bulb weight Downy mildew Purple Blotch Thrips/ 

 TSS (%) (g) (%) (%) plant

EJ«r\$mD$§S> amoO/Agrifound Rose 48.12 26.14 79.26 91.86 79.33 49.08 99.33 43.33 10.48 14.40

EJ«r\$mD$§S> ìhmBQ> 40.95 20.40 46.73 68.86 47.94 25.37 110.66 26.00 10.39 12.80 

EEbAma/ALR 47.18 21.38 51.93 82.80 61.18 31.43 94.00 53.33 5.96 15.25

AH$m© {ZHo$VZ/Arka Niketan 48.62 18.37 57.53 94.10 85.15 54.91 98.66 36.33 7.67 16.25

AH$m© nrVm§~a/Arka Pitamber 44.79 21.33 64.66 106.86 82.07 47.32 86.66 41.67 6.65 18.78

AH$m© àJ{V/Arka Pragati 36.56 16.12 56.73 86.00 66.66 38.78 98.66 36.00 5.29 12.31

^r_m S>mH©$ aoS>/Bhima Dark Red 36.66 15.46 42.86 79.46 48.39 31.58 102.60 25.00 3.68 11.51

^r_m {H$aZ/Bhima Kiran 38.96 15.09 54.76 97.56 82.64 47.49 119.33 35.66 9.61 18.32

^r_m amO/Bhima Raj 44.88 22.67 57.63 78.70 82.76 48.65 104.00 52.66 5.00 16.08

^r_m aoS>/Bhima Red 41.43 19.14 41.06 68.86 81.62 43.97 91.33 33.33 6.52 17.22

^r_m e{º$/Bhima Shakti 46.01 22.47 65.66 70.23 83.78 42.43 94.00 27.33 8.52 14.49

^r_m ew^«m/Bhima Shubhra 47.34 23.98 54.76 96.40 60.26 35.10 90.66 53.00 7.17 13.45

^r_m œoVm/Bhima Shweta 52.75 25.72 64.60 61.13 63.92 33.46 106.66 48.66 7.61 15.45

Ebu J«mZmo/Early Grano 42.23 16.59 46.60 112.13 81.62 51.14 91.33 33.00 4.91 15.34

\w$agw§Jr ñWmZr`/Fursungi Local 46.80 22.07 56.26 94.56 80.81 53.60 92.66 25.33 5.17 13.64

OrS>ãë`yAmo-1/GWO-1 42.00 15.31 65.66 77.23 88.20 54.53 102.00 39.66 7.73 13.46

H$ë`mUnwa aoS> amC§S>  41.81 22.03 61.33 84.36 80.47 44.10 89.33 28.00 6.43 18.18

Kalyanpur Red Round

EZ-2-4-1/N-2-4-1 34.79 16.81 79.36 81.93 77.96 37.51 92.00 45.33 6.75 16.53

EZEMAmaS>rE\$ aoS> (Eb -28) 35.89 18.41 49.26 100.50 59.81 42.54 94.00 25.66 5.67 13.43

NHRDF Red (L-28) 

EZEMAmaS>rE\$ aSo >-2/NHRDF Red-2   44.50       20.60        54.76         68.40      60.95        29.23      97.33       41.33       7.21       15.35

nmb_ bm{o hV/Palam Lohit                    51.87      26.59        64.70          81.73      75.11        45.83      91.33       23.33      1.88        16.25

\w$bo g\o$X/Phule Safed 44.24      23.18     51.76 81.70   47.48 28.23 80.00 45.33 7.59       15.01

/Agrifound White

VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV 
Fresh Stored Fresh Stored Fresh Stored Fresh Stored Fresh Stored

{H$ñ_ âbodmoZmBS²g  Hw$b {\$Zm°b   S>rnrnrEM J{V{d{Y Hw$b eH©$am Hw$b àmoQ>rZ 
 Variety ({_.J«m./100 J«m. ({_.J«m./100 J«m. (%) ({_.J«m./J«m.) ({_.J«m./J«m.)

Š`yB©)  OrEB©) DPPH activity Total sugars Total proteins

Flavonoids Total phenols  (%) (mg/g) (mg/g)
(mg/100g QE) (mg/100g GAE)
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gm[aUr 1.12. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo b§~o {XZm| Ho$ ñdXoer  OZZÐì`
Table 1.12. The best performing long day indigenous germplasm during rabi season for some of the characters 

grAmB©Q>rEM- Amo-8 / CITH-O-8 1494 1212 58.8 18.8 7.56 8.75 14.33 15.12

grAmB©Q>rEM- Amo-2 / CITH-O-2 1318 1144 66.1 12.1  - 13.2 22.66 30.5

grAmB©Q>rEM- Amo-3 / CITH-O-3 1135 1120 74.7 1.3  - 11.91 30.00 20.36

grAmB©Q>rEM- Amo-29 / CITH-O-29 1208 1109 63.5 8.2 14.10 30.71 29.00 17.01

grAmB©Q>rEM- Amo-32 / CITH-O-32 1197 1109 22.0 28.0 15.06 8.24 24.66 16.08

Am¡gV/Mean 916 748 58.0 16.6 12.34 20.29 24.11 20.74

~«mCZ ñn¡{Ze(M.{H$.)/ 1118 1051 68.0 7.3 13.96 7.35 27.00 22.63

H$moab aoS> (M.{H$.)/Coral Red (C) 1008 998 72.0 6.0 14.63 7.00 26.33 20.89

H«$mpÝVH$ AÝVa/CD (5%) 142 127 4.2 4.4 1.56 C„oIZr` 1.935 2.45

Zht/N.S.

Brown Spanish(C)

Hw$.C. - Hw$b CnO, {d.`mo.C.- {dnUZ `mo½` CnO, E.lo.H$. - E loUr Ho$ H$ÝX,  Hw$.Kw.R>mo.n.- Hw$b KwbZerb R>mog nXmW©, M.{H$. - M¶{ZV {H$ñ‘
AGB - A grade bulb, MY - marketable yield, TY - total yield, C-check

a~r _m¡g_ Ho$ Xm¡amZ b§~o {XZm| Ho$ {dXoer OZZÐì`m| H$m 
_yë`m§H$Z

H$w b 82 {dXeo r à{d{ï>̀ m| H$m 2 M¶{ZV {H$ñ_m| Zm_V… ~m« CZ ñn{o Ze Ed§ 
H$mao b aSo > H$o  gmW _ëy `mH§ $Z {H$`m J`m& gm_mÝ` {H$ñ_ ~m« CZ ñn{o Ze 
(1118 {¹$./h.o ) go AmR> à{d{ï>̀ m| _| C„Io Zr` én go Á`mXm H$w b 
CnOµ  àmá hBþ © (gm[aUr 1.13)& A{YH$V_ CnOµ  Bg© r-731170 
(1428 q¹$./h.o ) _| nmB© JB&©  Amg¡ VZ H$ÝX ^ma Bg© r-731170 
(357.05 Jm« .) _| A{YH$V_ nm`m J`m& Bg© r-731221 _| H$w b 
Kbw Zerb nXmW© (14.50%) A{YH$V_ Wm& _X¥ Aþ m{gVm H$m Ý`Zy V_ 
àH$mno  Bg© r-731187 (8.84%) _| Adbm{o H$V {H$`m J`m, O~{H$ 
{Wß« g H$m Ý`Zy V_ àH$mno  Bg© r-731206 (20.33/nmY¡ m) _| nm`m J`m&

gm[aUr 1.13. a~r _m¡g_ Ho$ Xm¡amZ Hw$N> {deofVmAm| Ho$ {bE gdm}Îm_ àXe©Z H$aZo dmbo b§~o {XZm| Ho$ {dXoer OZZÐì`
Table 1.13. The best performing exotic long day germplasm for some of the characters during rabi season.

Evaluation of long day exotic germplasm during 

rabi season

A total of 82 exotic entries were evaluated along with 2 

checks namely Brown Spanish and Coral Red. Eight 

entries produced significantly higher total yield than the 

check Brown Spanish (1118 q/ha) (Table 1.13). The 

highest yield was in EC-731170 (1428 q/ha). Average 

bulb weight was maximum in EC-731170 (357.05 g). TSS 

was highest in EC-731221 (14.50%). The lowest downy 

mildew incidence was observed in EC-731187 (8.84%), 

whereas thrips incidence was the lowest in EC-731206 

(20.33/plant). 

B©gr-731170/EC-731170 10.13 357.05 13.54 4.98 31

B©gr-731216/EC-731216 8.66 355.61 11.43 6.07 30

B©gr-731230/EC-731230 11.36 347.12 22.27 11.11 31

B©gr-731207/EC-731207 9.36 345.59 17.37 7.50 24

B©gr-731209/EC-731209 9.03 337.01 12.05 5.55 27

~«mCZ ñno{Ze (M.{H$.) 13.96 349.64 22.63 7.35 27

H$moab aoS> (M.{H$.)/Coral Red (C) 14.63 315.27 20.89 7.00 26

H«$mpÝVH$ AÝVa/CD (5%) 1.11 32.19 9.38 1.46 2.13

/Brown Spanish(C)

Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©,  Am¡.H$.^m.- Am¡gVZ H$ÝX ^ma, M.{H$. - M¶{ZV {H$ñ‘  

TSS - total soluble solids,  ABW- average bulb weight, C-check  

O¡d amgm`{ZH$ n[a_mUm| Ho$ {bE ß`mO {H$ñ_m| H$m _yë`m§H$Z

AË`{YH$ namJU dmbr \$gb hmoZo Ho$ ~mdOyX, ß`mO _| O¡d 
{d{dYVm H$m Aën hmoZm à{Vdo{XV {H$`m J`m h¡& `h _w»` én go 
ñdénmË_H$ M[aÌm| na AmYm[aV h¡& ß`mO H$s Mm¡Vrg àOm{V`m| H$s 
O¡d amgm`{ZH$ {d{dYVm H$m AÜ``Z {H$`m J`m (gm[aUr 1.14)&

Evaluation of onion varieties for biochemical 

parameters 

Despite being a highly pollinated crop, biodiversity in 

onion is reported to be meager. This is based mainly on 

the morphological characters.  Biochemical diversity of 

thirty four cultivars of onion was studied (Table 1.14). 

gm[aUr 1.14. {d{^Þ ß`mO H$s {H$ñ_m| _| O¡d amgm`{ZH$ KQ>H$
Table 1.14. Biochemical constituents in various onion varieties

à{d{ï> g§»¶m Hw$.C.   {d.`mo.C. E.lo.H$. OmoS> H$ÝX Hw$.Kw.R>mo.n. ~¢JZr Yã~m {W«ßg/ _¥XþAm{gVm    
Accession No. (q¹$./ho.) (q¹$./ho.) (%) (%) (%) Purple nm¡Ym Downy

TY MY AGB Double TSS (%) Blotch Thrips mildew
(q/ha) (q/ha)  (%)  (%) (%) /plant  (%)

                  à{d{ï> g§»¶m Hw$.Kw.R>mo.n.  Am¡.H$.^m. (J«m.) _¥Xþ Am{gVm (%) ~¢JZr Yã~m (%) {W«ßg/nm¡Ym
                 Accession No. (%) Avg. bulb weight Downy mildew Purple Blotch Thrips/ 

 TSS (%) (g) (%) (%) plant

EJ«r\$mD$§S> amoO/Agrifound Rose 48.12 26.14 79.26 91.86 79.33 49.08 99.33 43.33 10.48 14.40

EJ«r\$mD$§S> ìhmBQ> 40.95 20.40 46.73 68.86 47.94 25.37 110.66 26.00 10.39 12.80 

EEbAma/ALR 47.18 21.38 51.93 82.80 61.18 31.43 94.00 53.33 5.96 15.25

AH$m© {ZHo$VZ/Arka Niketan 48.62 18.37 57.53 94.10 85.15 54.91 98.66 36.33 7.67 16.25

AH$m© nrVm§~a/Arka Pitamber 44.79 21.33 64.66 106.86 82.07 47.32 86.66 41.67 6.65 18.78

AH$m© àJ{V/Arka Pragati 36.56 16.12 56.73 86.00 66.66 38.78 98.66 36.00 5.29 12.31

^r_m S>mH©$ aoS>/Bhima Dark Red 36.66 15.46 42.86 79.46 48.39 31.58 102.60 25.00 3.68 11.51

^r_m {H$aZ/Bhima Kiran 38.96 15.09 54.76 97.56 82.64 47.49 119.33 35.66 9.61 18.32

^r_m amO/Bhima Raj 44.88 22.67 57.63 78.70 82.76 48.65 104.00 52.66 5.00 16.08

^r_m aoS>/Bhima Red 41.43 19.14 41.06 68.86 81.62 43.97 91.33 33.33 6.52 17.22

^r_m e{º$/Bhima Shakti 46.01 22.47 65.66 70.23 83.78 42.43 94.00 27.33 8.52 14.49

^r_m ew^«m/Bhima Shubhra 47.34 23.98 54.76 96.40 60.26 35.10 90.66 53.00 7.17 13.45

^r_m œoVm/Bhima Shweta 52.75 25.72 64.60 61.13 63.92 33.46 106.66 48.66 7.61 15.45

Ebu J«mZmo/Early Grano 42.23 16.59 46.60 112.13 81.62 51.14 91.33 33.00 4.91 15.34

\w$agw§Jr ñWmZr`/Fursungi Local 46.80 22.07 56.26 94.56 80.81 53.60 92.66 25.33 5.17 13.64

OrS>ãë`yAmo-1/GWO-1 42.00 15.31 65.66 77.23 88.20 54.53 102.00 39.66 7.73 13.46

H$ë`mUnwa aoS> amC§S>  41.81 22.03 61.33 84.36 80.47 44.10 89.33 28.00 6.43 18.18

Kalyanpur Red Round

EZ-2-4-1/N-2-4-1 34.79 16.81 79.36 81.93 77.96 37.51 92.00 45.33 6.75 16.53

EZEMAmaS>rE\$ aoS> (Eb -28) 35.89 18.41 49.26 100.50 59.81 42.54 94.00 25.66 5.67 13.43

NHRDF Red (L-28) 

EZEMAmaS>rE\$ aSo >-2/NHRDF Red-2   44.50       20.60        54.76         68.40      60.95        29.23      97.33       41.33       7.21       15.35

nmb_ bm{o hV/Palam Lohit                    51.87      26.59        64.70          81.73      75.11        45.83      91.33       23.33      1.88        16.25

\w$bo g\o$X/Phule Safed 44.24      23.18     51.76 81.70   47.48 28.23 80.00 45.33 7.59       15.01

/Agrifound White

VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV 
Fresh Stored Fresh Stored Fresh Stored Fresh Stored Fresh Stored

{H$ñ_ âbodmoZmBS²g  Hw$b {\$Zm°b   S>rnrnrEM J{V{d{Y Hw$b eH©$am Hw$b àmoQ>rZ 
 Variety ({_.J«m./100 J«m. ({_.J«m./100 J«m. (%) ({_.J«m./J«m.) ({_.J«m./J«m.)

Š`yB©)  OrEB©) DPPH activity Total sugars Total proteins

Flavonoids Total phenols  (%) (mg/g) (mg/g)
(mg/100g QE) (mg/100g GAE)

18 19
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Flavonoids contents

Total phenols contents

The lowest flavonoids contents (FC) in fresh bulbs was 

found in Pusa White Flat (15.17 mg/100g QE) followed by 

Phule Suwarna (28.45 mg/100g QE) and the highest was 

in Bhima Shweta (52.76 mg/100g QE) followed by Palam 

Lohit (51.87 mg/100g QE). After three months storage, FC 

decreased significantly and the lowest value was in Pusa 

White Flat (9.40 mg/100g QE) followed by Pusa Madhavi 

(14.21 mg/100g QE). 

The lowest total phenols contents (TPC) in fresh bulbs 

was found in Bhima Red (41.06mg/100g GAE) followed by 

Pusa White Flat (41.23 mg/100g GAE) and the highest 

was in PKV White and N-2-4-1 (79.36 mg/100g GAE) 

followed by Agrifound Rose (79.26 mg/100g GAE). After 

three months storage, TPC increased significantly and the 

highest was in Sukhsagar (114.93 mg/100g GAE) followed 

by Early Grano (112.13 mg/100g GAE). 

âbodmoZmBS²g ‘mÌm

Hw$b {\$Zm°b ‘mÌm

ngw m ìhmBQ> âbQ¡ > (15.17 {_.Jm« ./100 Jm« . Š`By )©  H$o  VmOm H$ÝXm| _| 
Ý`Zy V_ âbdo mZo mBSg²  ‘mÌm nmB© JB,©  CgH$o  ~mX \$w bo gdw Um© (28.45 
{_.Jm« ./100 Jm« .Š`By )©  _| àmá hBþ © Ama¡  CƒV_ ^r_m œVo m (52.76 
{_.Jm« ./100 Jm« . Š`By )©  _| nmB© JB,©  CgH$o  ~mX H$m ñWmZ nmb_ 
bm{o hV (51.87 {_.Jm« ./100 Jm« . Š`By © ) H$m Wm& VrZ _hrZo ̂ S§ >maU 
H$o  ~mX, âbdo mZo mBSg²  ‘mÌm _| C„Io Zr` én go H$_t AmB© Ama¡  
Ý`Zy V_ _mÌm ngw m ìhmBQ> âbQ¡ > (9.40 {_.Jm« ./100 Jm« . Š`By )©  Ama¡  
CgH$o  ~mX ngw m _mYdr (14.21 {_.Jm« ./100 Jm« . Š`By )©  _| àmá hBþ &©

Ý`Zy V_ {\$Zmb°  ‘mÌm ̂ r_m aSo > (41.06 {_.Jm« ./100 Jm« . OrEB)©  H$o  
VmOm H$ÝXm| _| àmá hBþ ,©  CgH$o  ~mX ngw m ìhmBQ> ßbQ¡ > (41.23 
{_.Jm« ./100 Jm« . OrEB)©  _| nmB© JB© Ama¡  CƒV_ nrH$o dr ìhmBQ> _| àmá 
hBþ ,©  CgH$o  ~mX H$m ñWmZ EZ-2-4-1 (79.36 {_.Jm« ./100 Jm« . 
OrEB© ) VWm EJr« \$mD$S§ > amOµo  (79.26 {_.Jm« ./100 Jm« . OrEB)©  H$m 
ahm& VrZ _hrZo ̂ S§ >maU H$o  ~mX, H$w b {\$Zmb°  ‘mÌm _| C„Io Zr` én 
go dp¥ ÜX hBþ © Ama¡  CƒV_ gIw gmJa (114.93 {_.Jm« ./100 Jm« . 
OrEB)©  _| nmB© JB,©  CgH$o  ~mX H$m ñWmZ Ebu Jm« Zmo (112.13 
{_.Jm« ./100 Jm« . OrEB)©  H$m Wm&

S>rnrnrEM J{V{d{Y

Hw$b eH©$am

Hw$b àmoQ>rZ

bhgwZ (E{b`_ gQ>mBd_ Eb.) OZZÐì`m| H$m g§H$bZ, 
_yë`m§H$Z VWm aIaImd 

Ý`Zy V_ S>rnrnrEM (2, 2  S>mB{\$ZmBb  1 - {nH$« sbhmBS>́mPrb) 
J{V{d{Y ngw m ìhmBQ> âbQ¡ > (37.90%) H$o  VmOm H$ÝXm| _,|  CgH$o  
~mX \$w bo g\$o X (47.48%) _| nmB© JB© VWm A{YH$V_ S>rnrnrEM 
J{V{d{Y OrS>ãë`Ay m-o  1 (88.20%), CgH$o  ~mX AH$m© {ZH$o VZ 
(85.16%) _| XO© H$s JB&©  VrZ _hrZo ^S§ >maU H$o  ~mX, S>rnrnrEM 
J{V{d{Y _| C„Io Zr` én go H$_t AmB© VWm Ý`Zy V_ J{V{d{Y ngw m 
ìhmBQ> âbQ¡ > (22.14%) _,|  CgH$o  ~mX EJr« \$mD$S§ > ìhmBQ> 
(25.37%) _| nmB© JB&©

^r_m {H$aZ H$o  VmOm H$ÝXm| _| A{YH$V_ (119.3 {‘.Jm« ./Jm« .) H$w b 
eH$© am àmá hBþ ,©  CgH$o  ~mX H$m ñWmZ \$w bo g_W© (111.3 
{‘.Jm« ./Jm« .) H$m ahm VWm nrbrnÎmr (70.0 {‘.Jm« ./Jm« .) _| `h 
Ý`Zy V_ nmB© JB,©  CgH$o  ~mX H$m ñWmZ ngw m ìhmBQ> âbQ¡ > (78.7 
{‘.Jm« ./Jm« .) H$m ahm& VrZ _hrZo ^S§ >maU H$o  nümV, H$w b eH$© am 
C„Io Zr` én go H$_ hBþ © Ama¡  Ý`Zy V_ nmb_ bm{o hV (23.3 
{‘.Jm« ./Jm« .) VWm CgH$o  ~mX ^r_m S>mH$©  aSo > (25.0 {‘.Jm« ./Jm« .) _| 
àmá hBþ &©

EJr« \$mD$S§ > amOµo  (10.48 {_.Jm« ./Jm« .) H$o  VmOm H$ÝXm| _| A{YH$V_ 
àmQo >rZ nm`m J`m, CgH$o  ~mX H$m ñWmZ EJr« \$mD$S§ > ìhmBQ> (10.39 
{_.Jm« ./Jm« .) H$m ahm VWm nmb_ bm{o hV (1.18 {_.Jm« ./Jm« .) _| 
Ý`Zy V_ àmQo >rZ àmá hAþ m, CgH$o  ~mX H$m ñWmZ ̂ r_m S>mH$©  aSo > (3.68 
{_.Jm« ./Jm« .) H$m ahm& VrZ _hrZo ^S§ >maU H$o  ~mX, H$w b àmQo >rZ _| 
C„Io Zr` én go dp¥ ÜX hBþ © Ama¡  BgH$s _mÌm CX`naw  102 (22.13 
{_.Jm« ./Jm« .) _| g~go A{YH$ Wr, CgH$o  ~mX H$m ñWmZ Vbo Jr 
ñWmZr` (22.21 {_.Jm« ./Jm« .) H$m Wm&

df© 2012-13 H$o  Xma¡ mZ, N>mQo >o {XZm| _| AmZdo mbr bhgZw  OZZÐì` 
à{d{ï>`m| H$m AmVo aw  (1), _{Unaw  (2), {g{¸$_ Ama¡  n{ü_ ~J§ mb 
(24), nUw o _S§ >r (6) Ed§ Ag_ (7) go gH§ $bZ {H$`m J`m& gmV 
à{d{ï>`m§ am.nm.Am.g.§ ã¶.y , ZB© {X„r go àmá hBþ &©  b~§ o {XZm| _| AmZo 
dmbr AR>mah OZZÐì` à{d{ï>`m§ ~S‹ >Jm_, lrZJa Ed§ H$í_ra KmQ>r H$o  
nbw dm_m jÌo  go Ñí` {d{dYVm H$o  AmYma na gH§ ${bV H$s JB&©  dV_© mZ 
_| ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` _| H$w b 641 bhgZw  
à{d{ï>`m§ CnbãY h&¢

bhgZw  H$s H$w b 625 à{d{ï>`m| H$o  17 _mÌmË_H$ Ed§ JUw mË_H$ 
~mJdmZr bjUm| H$m AmV§ aH$ {dH${gV H$aZo hVo w _ëy `mH§ $Z {H$`m J`m& 
nay o gH§ $bZ (625 à{d{ï>`m)§  H$m 5.4% à{V{Z{YËd H$aZo dmbo 39 
à{d{ï>`m| H$o  EH$ AmV§ aH$ g_hy  "nmda H$mao '  AZ_w mZr nÜX{V H$m 
Cn`mJo  H$aH$o  nhMmZm J`m ({MÌ 1.13)& AmV§ aH$ g_hy  H$m g§̀ mJo  
Xa 94.65% Wm, Omo XemV© m h¡ {H$ AmV§ aH$ g_hy  g^r gH§ $bZ H$s 
gn§ Uy © {d{dYVm H$mo XemV© m h&¡

g§H$bZ

_yë`m§H$Z

DPPH activity

Total sugars

Total proteins

Collection, evaluation and maintenance of garlic 

(Allium sativum L.) germplasm

The lowest DPPH ( ) activity in 

fresh bulbs was found in Pusa White Flat (37.90%) followed 

by Phule Safed (47.48%) and the highest DPPH was 

recorded in GWO - 1 (88.20%) followed by Arka Niketan 

(85.16%). After three months storage, DPPH activity 

decreased significantly and the lowest value was in Pusa 

White Flat (22.14%) followed by Agrifound White (25.37%). 

The highest total sugars in fresh bulbs was found in Bhima 

Kiran (119.3mg/g) followed by Phule Samarth 

(111.3mg/g) and the lowest total sugars was in Pilipatti 

(70.0mg/g) followed by Pusa White Flat (78.7mg/g). After 

three months storage, total sugars decreased significantly 

and the lowest was found in Palam Lohit (23.3mg/g) 

followed by Bhima Dark Red (25.0mg/g). 

The highest total proteins in fresh bulbs was found in 

Agrifound Rose (10.48mg/g) followed by Agrifound 

White (10.39mg/g) and the lowest total proteins was in 

Palam Lohit (1.18mg/g) followed by Bhima Dark Red 

(3.68mg/g). After three months storage, total proteins 

increased significantly and highest value was in Udaipur 

102 (22.13mg/g) followed by Telgi Local (21.21mg/g). 

During the year 2012-13, short day garlic germplasm 

accessions were collected from Otur (1), Manipur (2), 

Sikkim and West Bengal (24), Pune market (6) and Assam 

(7). Seven accessions were received from NBPGR, New 

Delhi. Eighteen long-day types have been collected from 

Budgam, Srinagar and Pulwama area of Kashmir valley on 

the basis of visual variability. At present total 641 garlic 

accessions are available at DOGR.

A total of 625 accessions of garlic were evaluated for 17 

quantitative and qualitative horticultural traits for 

developing a core. A core set consisting of 39 accessions 

was identified by using “power core” heuristics approach 

(Fig. 1.13) which represented 5.4% of the entire 

collection (625 accessions). Core set had coincidence rate 

(CR) of 94.65% which indicated that the core set has 

captured the complete variability of the entire collection.

2,2-diphenyl-1-picrylhydrazyl

Collection

Evaluation 

VmOm- ^§S>maU go nhbo {H$`m J`m {dûcofU, ^§S>m[aV- ^§S>maU Ho$ VrZ _hrZo ~mX {H$`m J`m {dûcofU
Fresh - analysis done before storage, stored - analysis done after storage of three months
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VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV 
Fresh Stored Fresh Stored Fresh Stored Fresh Stored Fresh Stored

{H$ñ_ âbodmoZmBS²g  Hw$b {\$Zm°b   S>rnrnrEM J{V{d{Y Hw$b eH©$am Hw$b àmoQ>rZ 
 Variety ({_.J«m./100 J«m. ({_.J«m./100 J«m. (%) ({_.J«m./J«m.) ({_.J«m./J«m.)

Š`yB©)  OrEB©) DPPH activity Total sugars Total proteins

Flavonoids Total phenols  (%) (mg/g) (mg/g)
(mg/100g QE) (mg/100g GAE)

\w$bo g_W©/Phule Samarth 39.76 14.58 45.46 90.50 72.37 42.55 111.33 49.00 6.07 15.49

\w$bo gwdUm©/Phule Suwarna 28.44 14.33 51.46 86.43 83.05 54.86  86.66 31.66 7.64 17.29

nrbrnÎmr OZw mJT‹ >/Pilipatti Junagadh  41.58 23.63 57.26 77.60 83.10 47.90   70.00    27.66    3.80    12.69

nrH$o dr ìhmBQ>/PKV White   43.44   18.23  79.36  103.13   48.40   31.37     86.00    31.00    5.30    16.83

nwgm _mYdr/Pusa Madhavi 31.29 14.21 52.46 64.96 76.71 47.33       109.00 27.66 7.76 14.43

nwgm aoS>/Pusa Red 33.87 19.79 45.20 79.23 68.03 33.93  88.66 38.00 7.43 13.64

ngw m ìhmBQ> âbQ¡ >/Pusa White flat  15.16    9.40   41.23   53.10   37.89    22.14     78.66    31.66    6.84    11.45

ngw m ìhmBQ> amCS§ >/Pusa White Round   39.44  15.63   47.90    81.90   68.94   36.59     97.33    37.00    5.54    15.55

gIw gmJa/Sukhsagar  43.30 16.10  52.33 114.93  78.30   39.00  108.66    41.33   6.44    15.44

VobJr ñWmZr`/Telagi Local 46.67 24.79 44.93 81.50 76.48 44.48  88.00 36.33 7.75 21.21

CX`nwa 102/Udaipur 102 40.69 17.28 52.60 87.86 73.96 45.86  93.33 33.00 5.73 22.13

drEb-ß`mO-3/VL-Piaz-3 41.20 18.20 75.36 110.00 73.51 44.87  88.00 35.66 9.17 18.28



Flavonoids contents

Total phenols contents

The lowest flavonoids contents (FC) in fresh bulbs was 

found in Pusa White Flat (15.17 mg/100g QE) followed by 

Phule Suwarna (28.45 mg/100g QE) and the highest was 

in Bhima Shweta (52.76 mg/100g QE) followed by Palam 

Lohit (51.87 mg/100g QE). After three months storage, FC 

decreased significantly and the lowest value was in Pusa 

White Flat (9.40 mg/100g QE) followed by Pusa Madhavi 

(14.21 mg/100g QE). 

The lowest total phenols contents (TPC) in fresh bulbs 

was found in Bhima Red (41.06mg/100g GAE) followed by 

Pusa White Flat (41.23 mg/100g GAE) and the highest 

was in PKV White and N-2-4-1 (79.36 mg/100g GAE) 

followed by Agrifound Rose (79.26 mg/100g GAE). After 

three months storage, TPC increased significantly and the 

highest was in Sukhsagar (114.93 mg/100g GAE) followed 

by Early Grano (112.13 mg/100g GAE). 

âbodmoZmBS²g ‘mÌm

Hw$b {\$Zm°b ‘mÌm

ngw m ìhmBQ> âbQ¡ > (15.17 {_.Jm« ./100 Jm« . Š`By )©  H$o  VmOm H$ÝXm| _| 
Ý`Zy V_ âbdo mZo mBSg²  ‘mÌm nmB© JB,©  CgH$o  ~mX \$w bo gdw Um© (28.45 
{_.Jm« ./100 Jm« .Š`By )©  _| àmá hBþ © Ama¡  CƒV_ ^r_m œVo m (52.76 
{_.Jm« ./100 Jm« . Š`By )©  _| nmB© JB,©  CgH$o  ~mX H$m ñWmZ nmb_ 
bm{o hV (51.87 {_.Jm« ./100 Jm« . Š`By © ) H$m Wm& VrZ _hrZo ̂ S§ >maU 
H$o  ~mX, âbdo mZo mBSg²  ‘mÌm _| C„Io Zr` én go H$_t AmB© Ama¡  
Ý`Zy V_ _mÌm ngw m ìhmBQ> âbQ¡ > (9.40 {_.Jm« ./100 Jm« . Š`By )©  Ama¡  
CgH$o  ~mX ngw m _mYdr (14.21 {_.Jm« ./100 Jm« . Š`By )©  _| àmá hBþ &©

Ý`Zy V_ {\$Zmb°  ‘mÌm ̂ r_m aSo > (41.06 {_.Jm« ./100 Jm« . OrEB)©  H$o  
VmOm H$ÝXm| _| àmá hBþ ,©  CgH$o  ~mX ngw m ìhmBQ> ßbQ¡ > (41.23 
{_.Jm« ./100 Jm« . OrEB)©  _| nmB© JB© Ama¡  CƒV_ nrH$o dr ìhmBQ> _| àmá 
hBþ ,©  CgH$o  ~mX H$m ñWmZ EZ-2-4-1 (79.36 {_.Jm« ./100 Jm« . 
OrEB© ) VWm EJr« \$mD$S§ > amOµo  (79.26 {_.Jm« ./100 Jm« . OrEB)©  H$m 
ahm& VrZ _hrZo ̂ S§ >maU H$o  ~mX, H$w b {\$Zmb°  ‘mÌm _| C„Io Zr` én 
go dp¥ ÜX hBþ © Ama¡  CƒV_ gIw gmJa (114.93 {_.Jm« ./100 Jm« . 
OrEB)©  _| nmB© JB,©  CgH$o  ~mX H$m ñWmZ Ebu Jm« Zmo (112.13 
{_.Jm« ./100 Jm« . OrEB)©  H$m Wm&

S>rnrnrEM J{V{d{Y

Hw$b eH©$am

Hw$b àmoQ>rZ

bhgwZ (E{b`_ gQ>mBd_ Eb.) OZZÐì`m| H$m g§H$bZ, 
_yë`m§H$Z VWm aIaImd 

Ý`Zy V_ S>rnrnrEM (2, 2  S>mB{\$ZmBb  1 - {nH$« sbhmBS>́mPrb) 
J{V{d{Y ngw m ìhmBQ> âbQ¡ > (37.90%) H$o  VmOm H$ÝXm| _,|  CgH$o  
~mX \$w bo g\$o X (47.48%) _| nmB© JB© VWm A{YH$V_ S>rnrnrEM 
J{V{d{Y OrS>ãë`Ay m-o  1 (88.20%), CgH$o  ~mX AH$m© {ZH$o VZ 
(85.16%) _| XO© H$s JB&©  VrZ _hrZo ^S§ >maU H$o  ~mX, S>rnrnrEM 
J{V{d{Y _| C„Io Zr` én go H$_t AmB© VWm Ý`Zy V_ J{V{d{Y ngw m 
ìhmBQ> âbQ¡ > (22.14%) _,|  CgH$o  ~mX EJr« \$mD$S§ > ìhmBQ> 
(25.37%) _| nmB© JB&©

^r_m {H$aZ H$o  VmOm H$ÝXm| _| A{YH$V_ (119.3 {‘.Jm« ./Jm« .) H$w b 
eH$© am àmá hBþ ,©  CgH$o  ~mX H$m ñWmZ \$w bo g_W© (111.3 
{‘.Jm« ./Jm« .) H$m ahm VWm nrbrnÎmr (70.0 {‘.Jm« ./Jm« .) _| `h 
Ý`Zy V_ nmB© JB,©  CgH$o  ~mX H$m ñWmZ ngw m ìhmBQ> âbQ¡ > (78.7 
{‘.Jm« ./Jm« .) H$m ahm& VrZ _hrZo ^S§ >maU H$o  nümV, H$w b eH$© am 
C„Io Zr` én go H$_ hBþ © Ama¡  Ý`Zy V_ nmb_ bm{o hV (23.3 
{‘.Jm« ./Jm« .) VWm CgH$o  ~mX ^r_m S>mH$©  aSo > (25.0 {‘.Jm« ./Jm« .) _| 
àmá hBþ &©

EJr« \$mD$S§ > amOµo  (10.48 {_.Jm« ./Jm« .) H$o  VmOm H$ÝXm| _| A{YH$V_ 
àmQo >rZ nm`m J`m, CgH$o  ~mX H$m ñWmZ EJr« \$mD$S§ > ìhmBQ> (10.39 
{_.Jm« ./Jm« .) H$m ahm VWm nmb_ bm{o hV (1.18 {_.Jm« ./Jm« .) _| 
Ý`Zy V_ àmQo >rZ àmá hAþ m, CgH$o  ~mX H$m ñWmZ ̂ r_m S>mH$©  aSo > (3.68 
{_.Jm« ./Jm« .) H$m ahm& VrZ _hrZo ^S§ >maU H$o  ~mX, H$w b àmQo >rZ _| 
C„Io Zr` én go dp¥ ÜX hBþ © Ama¡  BgH$s _mÌm CX`naw  102 (22.13 
{_.Jm« ./Jm« .) _| g~go A{YH$ Wr, CgH$o  ~mX H$m ñWmZ Vbo Jr 
ñWmZr` (22.21 {_.Jm« ./Jm« .) H$m Wm&

df© 2012-13 H$o  Xma¡ mZ, N>mQo >o {XZm| _| AmZdo mbr bhgZw  OZZÐì` 
à{d{ï>`m| H$m AmVo aw  (1), _{Unaw  (2), {g{¸$_ Ama¡  n{ü_ ~J§ mb 
(24), nUw o _S§ >r (6) Ed§ Ag_ (7) go gH§ $bZ {H$`m J`m& gmV 
à{d{ï>`m§ am.nm.Am.g.§ ã¶.y , ZB© {X„r go àmá hBþ &©  b~§ o {XZm| _| AmZo 
dmbr AR>mah OZZÐì` à{d{ï>`m§ ~S‹ >Jm_, lrZJa Ed§ H$í_ra KmQ>r H$o  
nbw dm_m jÌo  go Ñí` {d{dYVm H$o  AmYma na gH§ ${bV H$s JB&©  dV_© mZ 
_| ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` _| H$w b 641 bhgZw  
à{d{ï>`m§ CnbãY h&¢

bhgZw  H$s H$w b 625 à{d{ï>`m| H$o  17 _mÌmË_H$ Ed§ JUw mË_H$ 
~mJdmZr bjUm| H$m AmV§ aH$ {dH${gV H$aZo hVo w _ëy `mH§ $Z {H$`m J`m& 
nay o gH§ $bZ (625 à{d{ï>`m)§  H$m 5.4% à{V{Z{YËd H$aZo dmbo 39 
à{d{ï>`m| H$o  EH$ AmV§ aH$ g_hy  "nmda H$mao '  AZ_w mZr nÜX{V H$m 
Cn`mJo  H$aH$o  nhMmZm J`m ({MÌ 1.13)& AmV§ aH$ g_hy  H$m g§̀ mJo  
Xa 94.65% Wm, Omo XemV© m h¡ {H$ AmV§ aH$ g_hy  g^r gH§ $bZ H$s 
gn§ Uy © {d{dYVm H$mo XemV© m h&¡

g§H$bZ

_yë`m§H$Z

DPPH activity

Total sugars

Total proteins

Collection, evaluation and maintenance of garlic 

(Allium sativum L.) germplasm

The lowest DPPH ( ) activity in 

fresh bulbs was found in Pusa White Flat (37.90%) followed 

by Phule Safed (47.48%) and the highest DPPH was 

recorded in GWO - 1 (88.20%) followed by Arka Niketan 

(85.16%). After three months storage, DPPH activity 

decreased significantly and the lowest value was in Pusa 

White Flat (22.14%) followed by Agrifound White (25.37%). 

The highest total sugars in fresh bulbs was found in Bhima 

Kiran (119.3mg/g) followed by Phule Samarth 

(111.3mg/g) and the lowest total sugars was in Pilipatti 

(70.0mg/g) followed by Pusa White Flat (78.7mg/g). After 

three months storage, total sugars decreased significantly 

and the lowest was found in Palam Lohit (23.3mg/g) 

followed by Bhima Dark Red (25.0mg/g). 

The highest total proteins in fresh bulbs was found in 

Agrifound Rose (10.48mg/g) followed by Agrifound 

White (10.39mg/g) and the lowest total proteins was in 

Palam Lohit (1.18mg/g) followed by Bhima Dark Red 

(3.68mg/g). After three months storage, total proteins 

increased significantly and highest value was in Udaipur 

102 (22.13mg/g) followed by Telgi Local (21.21mg/g). 

During the year 2012-13, short day garlic germplasm 

accessions were collected from Otur (1), Manipur (2), 

Sikkim and West Bengal (24), Pune market (6) and Assam 

(7). Seven accessions were received from NBPGR, New 

Delhi. Eighteen long-day types have been collected from 

Budgam, Srinagar and Pulwama area of Kashmir valley on 

the basis of visual variability. At present total 641 garlic 

accessions are available at DOGR.

A total of 625 accessions of garlic were evaluated for 17 

quantitative and qualitative horticultural traits for 

developing a core. A core set consisting of 39 accessions 

was identified by using “power core” heuristics approach 

(Fig. 1.13) which represented 5.4% of the entire 

collection (625 accessions). Core set had coincidence rate 

(CR) of 94.65% which indicated that the core set has 

captured the complete variability of the entire collection.

2,2-diphenyl-1-picrylhydrazyl

Collection

Evaluation 

VmOm- ^§S>maU go nhbo {H$`m J`m {dûcofU, ^§S>m[aV- ^§S>maU Ho$ VrZ _hrZo ~mX {H$`m J`m {dûcofU
Fresh - analysis done before storage, stored - analysis done after storage of three months
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VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV VmOm ^§S>m[aV 
Fresh Stored Fresh Stored Fresh Stored Fresh Stored Fresh Stored

{H$ñ_ âbodmoZmBS²g  Hw$b {\$Zm°b   S>rnrnrEM J{V{d{Y Hw$b eH©$am Hw$b àmoQ>rZ 
 Variety ({_.J«m./100 J«m. ({_.J«m./100 J«m. (%) ({_.J«m./J«m.) ({_.J«m./J«m.)

Š`yB©)  OrEB©) DPPH activity Total sugars Total proteins

Flavonoids Total phenols  (%) (mg/g) (mg/g)
(mg/100g QE) (mg/100g GAE)

\w$bo g_W©/Phule Samarth 39.76 14.58 45.46 90.50 72.37 42.55 111.33 49.00 6.07 15.49

\w$bo gwdUm©/Phule Suwarna 28.44 14.33 51.46 86.43 83.05 54.86  86.66 31.66 7.64 17.29

nrbrnÎmr OZw mJT‹ >/Pilipatti Junagadh  41.58 23.63 57.26 77.60 83.10 47.90   70.00    27.66    3.80    12.69

nrH$o dr ìhmBQ>/PKV White   43.44   18.23  79.36  103.13   48.40   31.37     86.00    31.00    5.30    16.83

nwgm _mYdr/Pusa Madhavi 31.29 14.21 52.46 64.96 76.71 47.33       109.00 27.66 7.76 14.43

nwgm aoS>/Pusa Red 33.87 19.79 45.20 79.23 68.03 33.93  88.66 38.00 7.43 13.64

ngw m ìhmBQ> âbQ¡ >/Pusa White flat  15.16    9.40   41.23   53.10   37.89    22.14     78.66    31.66    6.84    11.45

ngw m ìhmBQ> amCS§ >/Pusa White Round   39.44  15.63   47.90    81.90   68.94   36.59     97.33    37.00    5.54    15.55

gIw gmJa/Sukhsagar  43.30 16.10  52.33 114.93  78.30   39.00  108.66    41.33   6.44    15.44

VobJr ñWmZr`/Telagi Local 46.67 24.79 44.93 81.50 76.48 44.48  88.00 36.33 7.75 21.21

CX`nwa 102/Udaipur 102 40.69 17.28 52.60 87.86 73.96 45.86  93.33 33.00 5.73 22.13

drEb-ß`mO-3/VL-Piaz-3 41.20 18.20 75.36 110.00 73.51 44.87  88.00 35.66 9.17 18.28
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The coefficient of variation in the core set was higher as 

compared to entire collection (Fig. 1.14) for all the 

variables as variable rate (VR) was 139.45%. The 

promising accessions for various traits are summarized in 

Table 1.15. 

{MÌ 1.13. AmR> g‘yhm| _| dJuH¥$V Am§VaH$ 
à{d{ï>`m| Ho$ ~rM H$m A§Va Xem©Vm So>ÊS´>moJ«m_

Am§VaH$ g_yh _| g^r Mam| Ho$ {bE Ma Xa 139.45% hmoZo go 

{^ÞVm H$m JwUm§H$ g§nyU© g§H$bZ H$s VwbZm _| A{YH$ nm`m J`m 

({MÌ 1.14)& {d{^Þ bjUm| Ho$ {bE AmedmZ à{d{ï>`m§ gm[aUr 

1.15 _| g§jon _| Xr h¢&

{MÌ 1.14.

Fig. 1.14.

 g§»¶mË‘H$ bjU Ho$ {bE g§nyU© Ed§ Am§V[aH$ 
g_yh _| {^ÞVm Ho$ JwUm§H$ H$s VwbZm

 Comparison of coefficient of variance 
in entire and core set for quantitative traits 

gm[aUr 1.15. N>moQ>o {XZm| Ho$ A§VJ©V AmedmZ bhgwZ à{d{ï>`m| H$s nhMmZ
Table 1.15. Promising garlic accessions identified under short days 

1 {dnUZ `mo½` CnO ({¹$./ho.) S>ãë`yOr -471(84.86), S>ãë`yOr -39(75.71), \w$bo ~gd§V(46.76) 22.41
Marketable yield (q/ha) S>ãë`yOr -432(69.33)

WG-471(84.86), WG-39(75.71), WG-432 (46.76)
(69.33)

2 IwXmB© VH$ Ho$ {XZ 638 (125-127 {XZ) ^r_m nanb 4.32
Days to harvest 638 (125-127 days) (138-140 {XZ)

Bhima Purple 
(138-140 days)

3 Am¡gVZ H$ÝX ^ma (J«m.) AmB©gr -48651(21.8),AmaOr-401(19.4), ^r_m nanb (10.1) 0.80
Average bulb weight (g) S>ãë`yOr -471(18.6), AmB©gr -49360(18.6), Bhima Purple (10.1)

AmB©gr-372896(18), AmB©gr-344873 (17.6), 
E_- 302(17.1), S>ãë`yOr -323(16.7) 
IC-48651(21.8), RG-401(19.4), WG-471(18.6), 
IC-49360(18.6), IC-372896(18), IC-344873 
(17.6), M-302(17.1), WG-323(16.7) 

Phule Baswant 

H$« . g.§  bjU nhMmZr JB© à{d{ï>                              ñWmZr` M¶{ZV {H$ñ_    H$« m{ÝVH$ AÝVa 
Sr. No. Trait Identified entry  Local check    CD (5%)

PL – N>Ù VZo H$s bå~mB© (g|._r.)/pseudo-stem length (cm), NOL -nÎmm| H$s g§»`m/nm¡Ym/number of leaves/plant , LL - Mm¡Wo nÎmo H$s bå~mB© 
th th(g|._r.)/4  leaf length (cm), LW - Mm¡Wo nÎmo H$s Mm¡‹S>mB© (g|._r.)/4  leaf width (cm),WWL - nÎmm| Ho$ gmW dOZ (J«m.)/weight  with leaves (g),WOL 

- nÎmm| Ho$ {~Zm dOZ (J«m.)/weight without leaves (g), ABW - Am¡gVZ H$ÝX ̂ ma/average bulb weight , PD - Y¥dr` ì`mg (g|._r.)/polar diameter 

(cm), ED - {dfwdV ì`mg (g|._r.)/equatorial diameter (cm), NOC - H${b`m| H$s g§»`m/H$ÝX/number of cloves /bulb ,WOC - Xg H${b`m| H$m 
dOZ/weight of 10 cloves (g)
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Fig. 1.13. Dendrogram showing 
geometric distance between core 
accessions grouped into eight clusters 

Ho$.er.~m.g§., lrZJa _| b§~o {XZm| H$s n[apñW{V`m| Ho$ VhV 
bhgwZ OZZÐì`m| H$m _yë`m§H$Z

{g{¸$_ Ed§ n{ü_ ~§Jmb go g§H${bV ~rg OZZÐì` à{d{ï>`m| H$mo 
Ho$.er.~m.g§., lrZJa _| {deof én go BZHo$ nwînZ ì`dhma VWm 
{dnUZ `mo½` CnO H$s Om§M H$aZo Ho$ {bE ^oOm J`m& {H$gr ^r 
à{d{ï> _| nwînZ Zht XoIm J`m& hm§bm{H$, S>rAmoOrAma-677 
(277.91 {¹$./ho.) H$s {dnUZ `mo½` CnO _hËdnyU© én go

Evaluation of garlic germplasm under long day 

condition at CITH, Srinagar

Twenty germplasm accessions collected from Sikkim and 

West Bengal were sent to CITH, Srinagar for screening 

particularly for its flowering behavior and marketable 

yield. Flowering was not observed in any accession. 

However, marketable yield of DOGR-677 (277.91 q/ha) 
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The coefficient of variation in the core set was higher as 

compared to entire collection (Fig. 1.14) for all the 

variables as variable rate (VR) was 139.45%. The 

promising accessions for various traits are summarized in 

Table 1.15. 

{MÌ 1.13. AmR> g‘yhm| _| dJuH¥$V Am§VaH$ 
à{d{ï>`m| Ho$ ~rM H$m A§Va Xem©Vm So>ÊS´>moJ«m_

Am§VaH$ g_yh _| g^r Mam| Ho$ {bE Ma Xa 139.45% hmoZo go 

{^ÞVm H$m JwUm§H$ g§nyU© g§H$bZ H$s VwbZm _| A{YH$ nm`m J`m 

({MÌ 1.14)& {d{^Þ bjUm| Ho$ {bE AmedmZ à{d{ï>`m§ gm[aUr 

1.15 _| g§jon _| Xr h¢&

{MÌ 1.14.

Fig. 1.14.

 g§»¶mË‘H$ bjU Ho$ {bE g§nyU© Ed§ Am§V[aH$ 
g_yh _| {^ÞVm Ho$ JwUm§H$ H$s VwbZm

 Comparison of coefficient of variance 
in entire and core set for quantitative traits 

gm[aUr 1.15. N>moQ>o {XZm| Ho$ A§VJ©V AmedmZ bhgwZ à{d{ï>`m| H$s nhMmZ
Table 1.15. Promising garlic accessions identified under short days 

1 {dnUZ `mo½` CnO ({¹$./ho.) S>ãë`yOr -471(84.86), S>ãë`yOr -39(75.71), \w$bo ~gd§V(46.76) 22.41
Marketable yield (q/ha) S>ãë`yOr -432(69.33)

WG-471(84.86), WG-39(75.71), WG-432 (46.76)
(69.33)

2 IwXmB© VH$ Ho$ {XZ 638 (125-127 {XZ) ^r_m nanb 4.32
Days to harvest 638 (125-127 days) (138-140 {XZ)

Bhima Purple 
(138-140 days)

3 Am¡gVZ H$ÝX ^ma (J«m.) AmB©gr -48651(21.8),AmaOr-401(19.4), ^r_m nanb (10.1) 0.80
Average bulb weight (g) S>ãë`yOr -471(18.6), AmB©gr -49360(18.6), Bhima Purple (10.1)

AmB©gr-372896(18), AmB©gr-344873 (17.6), 
E_- 302(17.1), S>ãë`yOr -323(16.7) 
IC-48651(21.8), RG-401(19.4), WG-471(18.6), 
IC-49360(18.6), IC-372896(18), IC-344873 
(17.6), M-302(17.1), WG-323(16.7) 

Phule Baswant 

H$« . g.§  bjU nhMmZr JB© à{d{ï>                              ñWmZr` M¶{ZV {H$ñ_    H$« m{ÝVH$ AÝVa 
Sr. No. Trait Identified entry  Local check    CD (5%)

PL – N>Ù VZo H$s bå~mB© (g|._r.)/pseudo-stem length (cm), NOL -nÎmm| H$s g§»`m/nm¡Ym/number of leaves/plant , LL - Mm¡Wo nÎmo H$s bå~mB© 
th th(g|._r.)/4  leaf length (cm), LW - Mm¡Wo nÎmo H$s Mm¡‹S>mB© (g|._r.)/4  leaf width (cm),WWL - nÎmm| Ho$ gmW dOZ (J«m.)/weight  with leaves (g),WOL 

- nÎmm| Ho$ {~Zm dOZ (J«m.)/weight without leaves (g), ABW - Am¡gVZ H$ÝX ̂ ma/average bulb weight , PD - Y¥dr` ì`mg (g|._r.)/polar diameter 

(cm), ED - {dfwdV ì`mg (g|._r.)/equatorial diameter (cm), NOC - H${b`m| H$s g§»`m/H$ÝX/number of cloves /bulb ,WOC - Xg H${b`m| H$m 
dOZ/weight of 10 cloves (g)
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Fig. 1.13. Dendrogram showing 
geometric distance between core 
accessions grouped into eight clusters 

Ho$.er.~m.g§., lrZJa _| b§~o {XZm| H$s n[apñW{V`m| Ho$ VhV 
bhgwZ OZZÐì`m| H$m _yë`m§H$Z

{g{¸$_ Ed§ n{ü_ ~§Jmb go g§H${bV ~rg OZZÐì` à{d{ï>`m| H$mo 
Ho$.er.~m.g§., lrZJa _| {deof én go BZHo$ nwînZ ì`dhma VWm 
{dnUZ `mo½` CnO H$s Om§M H$aZo Ho$ {bE ^oOm J`m& {H$gr ^r 
à{d{ï> _| nwînZ Zht XoIm J`m& hm§bm{H$, S>rAmoOrAma-677 
(277.91 {¹$./ho.) H$s {dnUZ `mo½` CnO _hËdnyU© én go

Evaluation of garlic germplasm under long day 

condition at CITH, Srinagar

Twenty germplasm accessions collected from Sikkim and 

West Bengal were sent to CITH, Srinagar for screening 

particularly for its flowering behavior and marketable 

yield. Flowering was not observed in any accession. 

However, marketable yield of DOGR-677 (277.91 q/ha) 
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gm[aUr 1.16. b§~o {XZm| Ho$ A§VJ©V nhMmZr JB© AmedmZ bhgwZ à{d{ï>`m§ (g_yh 1)
Table 1.16. Promising garlic accessions identified under long days (set I)

In another set, 23 long day accessions were evaluated for 

twenty four horticultural traits along with two local 

checks viz., CITH-M-1 and Garlic local (Table 1.17). Entry 

G-5 yielded higher than check with marketable yield of 

689.77q/ha. Flowering was also observed in this 

genotype, but it was sterile.

Xÿgao g_yh _|, Mm¡~rg ~mJdmZr bjUm| Ho$ {bE 23 b§~o {XZm| H$s 
à{d{ï>`m| H$m Xmo ñWmZr` M¶{ZV {H$ñ_mo; grAmB©Q>rEM- E_ - 1 
Ed§ Jm{b©H$ ñWmZr` Ho$ gmW _yë`m§H$Z {H$`m J`m (gm[aUr 1.17)& 
à{d{ï> Or- 5 _| 689.77 q¹$./ho.  Ho$ gmW ñWmZr` {H$ñ_m| H$s 
VwbZm _| A{YH$ CnO àmá hþB©& Bg OrZmoQ>mBn _| nwînZ {XIZo Ho$ 
~mdOyX ̀ h d§Ü¶ nmB© JB©&

Y.¥« ì`m.-Yd¥ r` ì`mg, {d.ì`m.-{dfdw V ì`mg, H$.g.§ -H${b`m| H$s g»§ `m, Am.¡ H$.^m. - Amg¡ VZ H$ÝX ̂ ma, 10 H$.d. - 10 H${b`m| H$m dOZ, {d.`m.o C. - {dnUZ ̀ m½o ` 
CnOµ , I.w V.{X. - IXw mB© VH$ H$o  {XZ

PD - polar diameter, ED - equatorial diameter, NOC – no. of cloves, ABW- average bulb weight, W10C- weight of 10 cloves, MY - marketable 
yield, DTH- days to harvest

bhgwZ OZZÐì`m| H$m à`moJembm _| g§ajU

dZñn{V Ho$ ê$n ‘| àMm[aV \$gbm| Ho$ {bE à`moJembm _| g§ajU, 
àjoÌ OZwH$ (OrZ) ~¢H$ Ho$ ghm`H$ én _| H$m`© H$aVm h¡& 
à`moJembr` g§ajU H$aZo hoVw {d{Y {dH${gV H$aZo Ho$ {bE, 10 
OrZmoQ>mBn Ho$ H${b¶m| go {dH${gV 10-15 {XZ Ho$ nm¡Y H$m Cn`moJ 
H$a gwH«$moO (1-2%) Ed§ gmo{~©Q>b (1-4%) H$s AbJ-AbJ 
gm§ÐVm Ho$ gmW ~r 5 _mÜ`_ na g§d{Y©V H$aHo$ CJmE JE& VZ| H$s 
b§~mB©, VZm| H$s g§»`m, O‹S> H$s b§~mB© Am¡a O‹S>m| H$s g§»`m Ho$ {bE 
So>Q>m XO© {H$`m J`m& VrZ _hrZo ~mX g§dY© _|, {H$ñ_| EgOr- 1 
({MÌ 1.15) Am¡a grOrQ>r-11 ({MÌ 1.16) Ho$ VZm| Ed§ O‹S>m| H$s 
d¥pÜX H$mo amoH$Zo Ho$ {bE gmo{~©Q>b (4%) à^mdr nm`m J`m naÝVw nÎmo 
hao Wo& ̀ h gmo{~©Q>b (3%) CnMma Ho$ ~am~a nm`m J`m& Or{dV ahZo 
H$s j‘Vm 100% Wr& AÝ` CnMmam| _| nm¡Yo OO©adñWm _| nhþ§Mo Am¡a 
45 {XZm| Ho$ ̂ rVa nrbo n‹S> JE& 

In vitro conservation of garlic germplasm

In vitro conservation acts as adjunct to field gene bank for 

the vegetatively propagated crops. In order to develop 

method for in vitro conservation of garlic, 10-15 days old 

plantlets of 10 genotypes raised using garlic clove were 

cultured on B5 medium with varying concentrations of 

sucrose (1-2%) and sorbitol (1-4%). Data were recorded 

for shoot length, number of shoots, root length and 

number of roots. After three months of culture, sorbitol 

(4%) was found effective in checking shoot and root 

growth of varieties SG-1(Fig. 1.15) and CGT-11 (Fig 1.16) 

but had green leaves. It was at par with sorbitol (3%) 

treatment. Survival was 100%. In other treatments 

plantlets senescenced and turned yellow within 45 days. 

gm[aUr 1.17. b§~o {XZm| Ho$ A§VJ©V nhMmZr JB© AmedmZ bhgwZ à{d{ï>`m§ (g_yh II)
Table 1.17. Promising garlic accessions identified under long days (set II)
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M¶{ZV {H$ñ_ (MoH$) H$moS>mB©H$Zmb-1 (215 {¹$./ho.) H$s VwbZm 
_| A{YH$ Wr& Hw$N> AmedmZ d§eH«$_m| H$mo _hËdnyU© {deofVmAm| Ho$ 
gmW gm[aUr 1.16 _| g§jon én _| {X`m h¡&

was significantly higher than check Kodaicanal-1 

(215q/ha). Some of the promising lines for important 

characters are summarized in Table 1.16.

1 S>rAmoOrAma-676/DOGR-676 3.64 5.80 14.60 56.78 49.10 242.20 243 Zht

2 S>rAmoOrAma-677/DOGR-677 4.31 6.20 14.05 64.77 53.40 277.91 243 Zht/No

3 H$moS>mB©H$Zmb 1/Kodaikanal-1 4.46 4.20 6.33 33.13 45.00 215.00 243 Zht/No

4 H$moS>mB©H$Zmb 2/Kodaikanal-2 4.10 3.46 7.00 28.33 40.66 200.00 243 Zht/No

 H«$mpÝVH$ AÝVa/CD (5%) 0.56 0.91 3.11 5.27 5.97 30.11 -

/No

H«$.  à{d{ï> Y«¥.ì`m.   {d.ì`m.  H$.g§. Am¡.H$.^m.  10 H$.d.  {d.`mo.C.  Iw.V.{X.  nwînU 

S. PD (cm) ED (cm) ABW (g) W10C (g) MY (q/h) to Flower 

j_Vm
g§. Entry (g|. _r.) (g|. _r.) NOC (J«m.) (J«m.) (q¹$./ho.) DTH Ability 

No

1 grAmB©Q>rEM-Or-5/CITH-G-5 4.73 6.46 8.667 106.66 89.33 689.77 280 hm§/Yes

2 grAmB©Q>rEM-Or-10/CITH-G-10 4.57 6.53 16.33 95.66 60.66 618.64 265 Zht/No

3 grAmB©Q>rEM-Or-13/CITH-G-13 6.60 4.08 14.33 98.00 58.00 653.33 265 Zht/No

4 grAmB©Q>rEM-Or-20/CITH-G-20 4.46 6.72 11.33 102.3 88.00 675.41 265 Zht/No

5 grAmB©Q>rEM-Or-23/CITH-G-23 4.27 6.31 17.66 92.00 59.00 613.33 265 Zht/No

6 grAmB©Q>rEM-E_ -1(M.{H$.) 4.37 6.13 14.66 82.66 48.66 526.31 265 Zht/No

CITH-M-1(C)

7 Jm{b©H$ ñWmZr` (M.{H$.) 4.28 6.28 14.33 80.33 55.83 338.74 265 Zht/No

Garlic local (C)

 H«$mpÝVH$ AÝVa/CD (5%) 0.71 0.65 2.07 13.47 8.18 85.27 -

H«$.  à{d{ï> Y«¥.ì`m.   {d.ì`m.  H$.g§. Am¡.H$.^m.  10 H$.d.  {d.`mo.C.  Iw.V.{X.  nwînZ 

S. PD (cm) ED (cm) ABW (g) W10C (g) MY (q/h) to Flower 

j_Vm
g§. Entry (g|. _r.) (g|. _r.) NOC (J«m.) (J«m.) (q¹$./ho.) DTH Ability 

No

Y«¥.ì`m.-Y¥dr` ì`mg, {d.ì`m.-{dfwdV ì`mg, H$.g§.-H${b`m| H$s g§»`m, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, 10 H$.d. - 10 H${b`m| H$m dOZ, {d.`mo.C. -
{dnUZ `mo½` CnµO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, M.{H$. - M¶{ZV {H$ñ‘

PD - polar diameter, ED - equatorial diameter, NOC – no. of cloves, ABW- average bulb weight, W10C- weight of 10 cloves, MY - marketable 
yield, DTH- days to harvest, C – check variety

SL- VZ| H$s b§~mB©/ shoot length, RL- O‹S> H$s b§~mB©/root length, NS- VZm| H$s g§»`m/number of shoots, 

NR- O‹S>m| H$s g§»`m/number of roots

{MÌ 1.16.
Fig. 1.16.

 bhgwZ d§eH«$_ grOrQ>r -11 H$s à`moJembr` g§ajU j_Vm na {d{^Þ CnMmam| H$m à^md
 Effect of various treatments on in vitro conservation ability of garlic line CGT-11

SL- VZ| H$s b§~mB©/ shoot length, RL- O‹S> H$s b§~mB©/root length, NS- VZm| H$s g§»`m/number of shoots, 

NR- O‹S>m| H$s g§»`m/number of roots

{MÌ 1.15.
Fig 1.15.

 bhgwZ àOm{V EgOr-1 H$s à`moJembr` g§ajU j_Vm na {d{^Þ CnMmam| H$m à^md
Effect of various treatments on in vitro conservation ability of garlic cultivar SG-1 
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gm[aUr 1.16. b§~o {XZm| Ho$ A§VJ©V nhMmZr JB© AmedmZ bhgwZ à{d{ï>`m§ (g_yh 1)
Table 1.16. Promising garlic accessions identified under long days (set I)

In another set, 23 long day accessions were evaluated for 

twenty four horticultural traits along with two local 

checks viz., CITH-M-1 and Garlic local (Table 1.17). Entry 

G-5 yielded higher than check with marketable yield of 

689.77q/ha. Flowering was also observed in this 

genotype, but it was sterile.

Xÿgao g_yh _|, Mm¡~rg ~mJdmZr bjUm| Ho$ {bE 23 b§~o {XZm| H$s 
à{d{ï>`m| H$m Xmo ñWmZr` M¶{ZV {H$ñ_mo; grAmB©Q>rEM- E_ - 1 
Ed§ Jm{b©H$ ñWmZr` Ho$ gmW _yë`m§H$Z {H$`m J`m (gm[aUr 1.17)& 
à{d{ï> Or- 5 _| 689.77 q¹$./ho.  Ho$ gmW ñWmZr` {H$ñ_m| H$s 
VwbZm _| A{YH$ CnO àmá hþB©& Bg OrZmoQ>mBn _| nwînZ {XIZo Ho$ 
~mdOyX ̀ h d§Ü¶ nmB© JB©&

Y.¥« ì`m.-Yd¥ r` ì`mg, {d.ì`m.-{dfdw V ì`mg, H$.g.§ -H${b`m| H$s g»§ `m, Am.¡ H$.^m. - Amg¡ VZ H$ÝX ̂ ma, 10 H$.d. - 10 H${b`m| H$m dOZ, {d.`m.o C. - {dnUZ ̀ m½o ` 
CnOµ , I.w V.{X. - IXw mB© VH$ H$o  {XZ

PD - polar diameter, ED - equatorial diameter, NOC – no. of cloves, ABW- average bulb weight, W10C- weight of 10 cloves, MY - marketable 
yield, DTH- days to harvest

bhgwZ OZZÐì`m| H$m à`moJembm _| g§ajU

dZñn{V Ho$ ê$n ‘| àMm[aV \$gbm| Ho$ {bE à`moJembm _| g§ajU, 
àjoÌ OZwH$ (OrZ) ~¢H$ Ho$ ghm`H$ én _| H$m`© H$aVm h¡& 
à`moJembr` g§ajU H$aZo hoVw {d{Y {dH${gV H$aZo Ho$ {bE, 10 
OrZmoQ>mBn Ho$ H${b¶m| go {dH${gV 10-15 {XZ Ho$ nm¡Y H$m Cn`moJ 
H$a gwH«$moO (1-2%) Ed§ gmo{~©Q>b (1-4%) H$s AbJ-AbJ 
gm§ÐVm Ho$ gmW ~r 5 _mÜ`_ na g§d{Y©V H$aHo$ CJmE JE& VZ| H$s 
b§~mB©, VZm| H$s g§»`m, O‹S> H$s b§~mB© Am¡a O‹S>m| H$s g§»`m Ho$ {bE 
So>Q>m XO© {H$`m J`m& VrZ _hrZo ~mX g§dY© _|, {H$ñ_| EgOr- 1 
({MÌ 1.15) Am¡a grOrQ>r-11 ({MÌ 1.16) Ho$ VZm| Ed§ O‹S>m| H$s 
d¥pÜX H$mo amoH$Zo Ho$ {bE gmo{~©Q>b (4%) à^mdr nm`m J`m naÝVw nÎmo 
hao Wo& ̀ h gmo{~©Q>b (3%) CnMma Ho$ ~am~a nm`m J`m& Or{dV ahZo 
H$s j‘Vm 100% Wr& AÝ` CnMmam| _| nm¡Yo OO©adñWm _| nhþ§Mo Am¡a 
45 {XZm| Ho$ ̂ rVa nrbo n‹S> JE& 

In vitro conservation of garlic germplasm

In vitro conservation acts as adjunct to field gene bank for 

the vegetatively propagated crops. In order to develop 

method for in vitro conservation of garlic, 10-15 days old 

plantlets of 10 genotypes raised using garlic clove were 

cultured on B5 medium with varying concentrations of 

sucrose (1-2%) and sorbitol (1-4%). Data were recorded 

for shoot length, number of shoots, root length and 

number of roots. After three months of culture, sorbitol 

(4%) was found effective in checking shoot and root 

growth of varieties SG-1(Fig. 1.15) and CGT-11 (Fig 1.16) 

but had green leaves. It was at par with sorbitol (3%) 

treatment. Survival was 100%. In other treatments 

plantlets senescenced and turned yellow within 45 days. 

gm[aUr 1.17. b§~o {XZm| Ho$ A§VJ©V nhMmZr JB© AmedmZ bhgwZ à{d{ï>`m§ (g_yh II)
Table 1.17. Promising garlic accessions identified under long days (set II)
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M¶{ZV {H$ñ_ (MoH$) H$moS>mB©H$Zmb-1 (215 {¹$./ho.) H$s VwbZm 
_| A{YH$ Wr& Hw$N> AmedmZ d§eH«$_m| H$mo _hËdnyU© {deofVmAm| Ho$ 
gmW gm[aUr 1.16 _| g§jon én _| {X`m h¡&

was significantly higher than check Kodaicanal-1 

(215q/ha). Some of the promising lines for important 

characters are summarized in Table 1.16.

1 S>rAmoOrAma-676/DOGR-676 3.64 5.80 14.60 56.78 49.10 242.20 243 Zht

2 S>rAmoOrAma-677/DOGR-677 4.31 6.20 14.05 64.77 53.40 277.91 243 Zht/No

3 H$moS>mB©H$Zmb 1/Kodaikanal-1 4.46 4.20 6.33 33.13 45.00 215.00 243 Zht/No

4 H$moS>mB©H$Zmb 2/Kodaikanal-2 4.10 3.46 7.00 28.33 40.66 200.00 243 Zht/No

 H«$mpÝVH$ AÝVa/CD (5%) 0.56 0.91 3.11 5.27 5.97 30.11 -

/No

H«$.  à{d{ï> Y«¥.ì`m.   {d.ì`m.  H$.g§. Am¡.H$.^m.  10 H$.d.  {d.`mo.C.  Iw.V.{X.  nwînU 

S. PD (cm) ED (cm) ABW (g) W10C (g) MY (q/h) to Flower 

j_Vm
g§. Entry (g|. _r.) (g|. _r.) NOC (J«m.) (J«m.) (q¹$./ho.) DTH Ability 

No

1 grAmB©Q>rEM-Or-5/CITH-G-5 4.73 6.46 8.667 106.66 89.33 689.77 280 hm§/Yes

2 grAmB©Q>rEM-Or-10/CITH-G-10 4.57 6.53 16.33 95.66 60.66 618.64 265 Zht/No

3 grAmB©Q>rEM-Or-13/CITH-G-13 6.60 4.08 14.33 98.00 58.00 653.33 265 Zht/No

4 grAmB©Q>rEM-Or-20/CITH-G-20 4.46 6.72 11.33 102.3 88.00 675.41 265 Zht/No

5 grAmB©Q>rEM-Or-23/CITH-G-23 4.27 6.31 17.66 92.00 59.00 613.33 265 Zht/No

6 grAmB©Q>rEM-E_ -1(M.{H$.) 4.37 6.13 14.66 82.66 48.66 526.31 265 Zht/No

CITH-M-1(C)

7 Jm{b©H$ ñWmZr` (M.{H$.) 4.28 6.28 14.33 80.33 55.83 338.74 265 Zht/No

Garlic local (C)

 H«$mpÝVH$ AÝVa/CD (5%) 0.71 0.65 2.07 13.47 8.18 85.27 -

H«$.  à{d{ï> Y«¥.ì`m.   {d.ì`m.  H$.g§. Am¡.H$.^m.  10 H$.d.  {d.`mo.C.  Iw.V.{X.  nwînZ 

S. PD (cm) ED (cm) ABW (g) W10C (g) MY (q/h) to Flower 

j_Vm
g§. Entry (g|. _r.) (g|. _r.) NOC (J«m.) (J«m.) (q¹$./ho.) DTH Ability 

No

Y«¥.ì`m.-Y¥dr` ì`mg, {d.ì`m.-{dfwdV ì`mg, H$.g§.-H${b`m| H$s g§»`m, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, 10 H$.d. - 10 H${b`m| H$m dOZ, {d.`mo.C. -
{dnUZ `mo½` CnµO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, M.{H$. - M¶{ZV {H$ñ‘

PD - polar diameter, ED - equatorial diameter, NOC – no. of cloves, ABW- average bulb weight, W10C- weight of 10 cloves, MY - marketable 
yield, DTH- days to harvest, C – check variety

SL- VZ| H$s b§~mB©/ shoot length, RL- O‹S> H$s b§~mB©/root length, NS- VZm| H$s g§»`m/number of shoots, 

NR- O‹S>m| H$s g§»`m/number of roots

{MÌ 1.16.
Fig. 1.16.

 bhgwZ d§eH«$_ grOrQ>r -11 H$s à`moJembr` g§ajU j_Vm na {d{^Þ CnMmam| H$m à^md
 Effect of various treatments on in vitro conservation ability of garlic line CGT-11

SL- VZ| H$s b§~mB©/ shoot length, RL- O‹S> H$s b§~mB©/root length, NS- VZm| H$s g§»`m/number of shoots, 

NR- O‹S>m| H$s g§»`m/number of roots

{MÌ 1.15.
Fig 1.15.

 bhgwZ àOm{V EgOr-1 H$s à`moJembr` g§ajU j_Vm na {d{^Þ CnMmam| H$m à^md
Effect of various treatments on in vitro conservation ability of garlic cultivar SG-1 
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Project 2: Breeding for Improved Onion 

Varieties 

Development of onion varieties suited to different agro-

climatic conditions is a continuous activity of DOGR. As 

per the requirement of stake holders and end users, the 

existing germplasm is harnessed to breed cultivars with 

desired characters. 

Elite breeding lines were evaluated during late kharif (13 

lines), rabi (9 lines) and kharif (5 lines) along with checks. 

During late kharif, EL-1414 (65.19 t/ha) (Fig. 2.1) yielded 

higher than the best check variety Bhima Shakti (54.76 

t/ha). It had dark red, oval and big sized bulbs (111.45 g) 

with 65.72% A grade bulbs, and 93.53% marketable yield. 

It was also free of doubles and bolters. Minimum storage 

loss after five months of storage was 23.33% in EL-1047 

followed by 29.06% in EL-610 and 30.99% in EL-551.

During rabi, EL-625 (56.67 t/ha) (Fig. 2.2) and EL-671 

(54.07 t/ha) (Fig. 2.3) yielded higher than the best check 

Bhima Shakti (43.67 t/ha). Both the accessions were 

harvested 115 days after planting with more than 55% A 

grade bulbs, without doubles and bolters and showed 

more than 90% plant establishment. During kharif, none 

of the lines was found superior over the best check Bhima 

Dark Red. 

Evaluation of elite lines of red onion 

n[a`moOZm 2 : ß`mO H$s CÞV {H$ñ_m| H$m àOZZ 

{d{^Þ H¥${f Obdm`w n[apñW{V`m| Ho$ AZwHy$b ß`mO H$s {H$ñ_m| H$m 
{dH$mg ß¶m.b.AZw.{Z. H$s EH$ gVV MbZodmbr J{V{d{Y h¡& 
{hVYmaH$m| Am¡a A§{V‘ Cn^mo³VmAm| H$s Amdí`H$Vm Ho$ AZwgma, 
_m¡OyXm OZZÐì`m| H$mo àOZZ Ho$ {bE BñVo_mb {H$`m Om ahm h¡, 
{Oggo dm§{N>V JwUm| dmbr CÞV {H$ñ_| {dH${gV H$s Om gHo$§&

CÞV àOZZ à{d{ï>`m| H$m M¶{ZV {H$ñ_m| H$o  gmW nN>Vo r Iar\$ (13 
à{d{ï>`m)§ , a~r (9 à{d{ï>`m)§  Ama¡  Iar\$ (5 à{d{ï>`m)§  _| _ëy `mH§ $Z 
{H$`m J`m& nN>Vo r Iar\$ _,|  BE© b-1414 (65.19 Q>./h.o ) _| 
CËH$¥ îQ> M¶{ZV {H$ñ_ ^r_m e{º$ (54.76 Q>./h.o ) H$s Anjo m 
A{YH$ CnO XO© H$s JB© ([MÌ 2.1)& Bg_| 65.72% E lUo r H$o  Jhao 
bmb, AS§ >mH$ma Ama¡  ~S‹ >o AmH$ma H$o  (111.45 Jm« .) H$ÝX Ama¡  
93.53% {dnUZ ̀ m½o ` CnO nmB© JB&©  ̀ h OmS‹o > dmbo Ama¡  Vmao  dmbo  
H$ÝXm| go ^r _ºw $ nmE JE& à{d[ï> BE© b-1047 _| ^S§ >maU H$o  nmM§  
_hrZo ~mX ̂ S§ >maU j{V Ý`Zy V_ (23.33%) nmB© JB© Ama¡  CgH$o  ~mX 
BE© b-610 (29.06 %) Ama¡  BE© b-551 (30.99 %) _| nmB© JB&©

a~r Ho$ Xm¡amZ, B©Eb-625 (56.67 Q>./ho.) ({MÌ 2.2) Am¡a 
B©Eb-671 (54.07 Q>./ho.) ({MÌ 2.3) _| CËH¥$ï> M¶{ZV {H$ñ_ 
^r_m e{º$ (43.67 Q>./ho.) go A{YH$ CnO XO© H$s JB©& XmoZm| 
à{d{ï>`m| H$mo amonmB© Ho$ 115 {XZm| Ho$ ~mX {ZH$mbm J`m {OZ_| 55% 
go A{YH$ E loUr Ho$ Omo‹S> Am¡a Vmoa a{hV H$ÝX nmE JE Am¡a 90% go 
A{YH$ nm¡Yo gwñWm{nV hwE& Iar\$ Ho$ Xm¡amZ H$moB© ̂ r à{d{ï> CËH¥$îQ> 
M¶{ZV {H$ñ_ ̂ r_m S>mH©$ aoS> go ~ohVa Zht nmB© JB©&

bmb ß`mO H$s CÞV à{d{ï>`m| H$m  _yë`m§H$Z

 B©Eb-1414  EL-1414{MÌ 2.1  Fig. 2.1..  

bmb ß`mO H$s CÞV àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z

nN>Vo r Iar\$ H$o  Xma¡ mZ 22, a~r H$o  Xma¡ mZ 24 Ama¡  Iar\$ H$o  Xma¡ mZ 
17 à{d{ï>`m| H$m M¶{ZV {H$ñ_m| H$o  gmW _ëy `mH§ $Z {H$`m J`m& nN>Vo r 
Iar\$ H$o  Xma¡ mZ, nmM§  à{d{ï>`m;|  EbH$o -07-gr2 -EbAma-1 
(62.78 Q>./h.o ), S>rAmOo rAma-1043-EbAma (61.11 Q>./ h.o ), 
S>rAmOo rAma-654-1 (55.56 Q>./h.o ), S>rAmOo rAma-1014 
(53.55 Q>./h.o ) Ama¡  AmaOrnr-2-gbo -EbH$o -S>rAma (52.41 
Q>./h.o ) _| CËH$¥ ï> M¶{ZV {H$ñ_ ^r_m e{º$ (45.11 Q>./h.o ) go 

Evaluation of advanced breeding lines of red onion

Twenty-two lines were evaluated during late kharif, 24 

during rabi and 17 during kharif along with checks.

During late kharif, five lines, viz., LK-07-C2-LR-1 (62.78 

t/ha), DOGR-1043-LR (61.11 t/ha), DOGR-654-1 (55.56 

t/ha), DOGR-1014 (53.55 t/ha) and RGP-2-Sel-LK-DR 

(52.41 t/ha) yielded higher than the best check Bhima 

 

  

{MÌ 2.3. Fig. 2.3.  B©Eb-671  EL-671{MÌ 2.2. Fig. 2.2. B©Eb-625   EL-625
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A{YH$ CnO XO© H$s JB&©  BZ à{d{ï>`m| _| 50% go A{YH$ E lUo r H$o  
H$ÝX, 90% {dnUZr` CnO Ama¡  90 Jm« _ Amg¡ V H$ÝX dOZ, OmS‹o > 
Ama¡  Vmao  a{hV H$ÝX Ama¡  A{YH$V_ ̂ S§ >maUr` j_Vm Wr& ̂ S§ >maU H$o  
nmM§  _hrZo ~mX Ý`Zy V_ ^S§ >maU j{V S>rAmOo rAma-654-1 
(29.01%) _| Ama¡  CgH$o  ~mX EbH$o -07-gr 2 (EbAma- 4) 
(30.97 %) Ama¡  EbH$o -07-gr2 (S>rAma- 2) (31.47 %) _| 
nmB© JB&©

a~r H$o  Xma¡ mZ, Mma à{d{ï>`m;|  EZ-2 -4- 1- S>rAma (48.33 
Q>./h.o ), S>rAmOo rAma-592-gbo  (46.67 Q>./h.o ), S>rAmOo rAma-
1048-gbo  (45.29 Q>./h.o ) Ama¡  S>rAmOo rAma-1044-gbo  
(45.16 Q>./h.o ) _| M¶{ZV {H$ñ_ ^r_m e{º$ (38.39 Q>./h.o ) H$s 
Vbw Zm _| A{YH$ CnO XIo r JB&©  EZ-2-4-1-S>rAma _| ̂ r_m e{º$ 
go 25.9% A{YH$ lðo >Vm XIo r JB&©  n[an¹$Vm H$o  {bE Ý`Zy V_ Ad{Y 
S>rAmOo rAma-1203 (88 {XZ) _| Ama¡  CgH$o  ~mX S>rAmOo rAma-
595-gbo  Ama¡  S>rAmOo rAma-1047-gbo  (95 {XZ) _| nmB© JB© 
({MÌ 2.4)& ^S§ >maU H$o  Mma _hrZo ~mX Ý`Zy V_ ^S§ >maU j{V 
S>rAmOo rAma-592-gbo  (21.35%) _| Ama¡  CgH$o  ~mX EZ-2-4-
1 (OrEbAma) (27.17%), ^r_m {H$aZ (27.78%) Ama¡  
S>rAmOo rAma-595-~rE\$ gbo  _| (28.07%) nm`m J`m&

Shakti (45.11 t/ha). These lines also had more than 50% A 

grade bulbs, 90% marketable yield and 90 g average bulb 

weight without doubles and bolters and with good bulb 

storability. Minimum storage loss after five months of 

storage was in DOGR-654-1 (29.01%) followed by LK-07-

C2 (LR-4) (30.97%) and LK-07-C2 (DR-2) (31.47%).

During rabi, four lines viz. N-2-4-1-DR (48.33 t/ha), DOGR-

592-Sel (46.67 t/ha), DOGR-1048-Sel (45.29 t/ha) and 

DOGR-1044-Sel (45.16 t/ha) yielded higher than the 

check Bhima Shakti (38.39 t/ha). N-2-4-1-DR showed 

25.9% superiority over check Bhima Shakti. Minimum 

days to maturity was in DOGR-1203 (88 days) (Fig. 2.4) 

followed by DOGR-595-Sel and DOGR-1047-Sel (95 days). 

Minimum storage loss after four months of storage was in 

DOGR-592-Sel (21.35%) followed by N-2-4-1 (GLR) 

(27.17%), Bhima Kiran (27.78%) and DOGR-595-BF Sel 

(28.07%).

{MÌ 2.4. 

Fig. 2.4. 

S>rAmoOrAma-1203-S>rAma _| 
OëXr Am¡a g_mZ JX©Z H$s {JamdQ>

Early and uniform neck fall 
in DOGR-1203-DR

During kharif, two lines, viz. C6-KM-2 (40.72 t/ha) and C6-

KM-1 (38.02 t/ha) yielded higher than the best check 

Bhima Dark Red (31.87 t/ha). Both the lines showed more 

than 70 g average bulb weight, 90% marketable yield, 

80% plant establishment, without bolters and less than 

5% doubles.

During rabi season eighteen advance, twenty five elite 

and seven other breeding lines were evaluated. Five lines 

had total yield between 36.19 to 40 t/ha as compared to 

34.94 t/ha in check Bhima Shweta. Marketable yield in W-

Evaluation of breeding lines of white onion in rabi

Iar\$ H$o  Xma¡ mZ Xmo à{d{ï>`m;|  gr6-H$o E_-2 (40.72 Q>./h.o ) Ama¡  
gr6-H$o E_-1 (38.02 Q>./h.o ) _| M¶{ZV {H$ñ_ ^r_m S>mH$©  aSo > 
(31.87 Q>./h.o ) H$s Anjo m A{YH$ CnO XIo r JB&©  XmZo m| à{d{ï>`m| _| 
70 Jm« . go A{YH$ H$ÝX ^ma, 90% {dnUZr` CnO, 80% nmY¡  
ñWmnZm Ama¡  5% go H$‘ OmS‹o > dmbo H$ÝX XO© {H$E JE& BZ_| H$mBo © Vmao  
dmbo H$ÝX (~mëo Q>a) Zht nmE JE&

a~r _mg¡ _ H$o  Xma¡ mZ AR>mah A{J_« , nƒrg CÞV Ama¡  gmV AÝ` 
àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z {H$`m J`m& nmM§  à{d{ï>`m| _| ̂ r_m œVo m 
(34.94 Q>./h.o ) H$s Vbw Zm _| H$w b CnO 36.19 go 40 Q>./h.o  nmB© 
JB&©  S>ãë ỳ -171/BE© b-4, S>ãë`-y 122 ES>r, S>ãë ỳ -

a~r _| g\$o X ß`mO H$s àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z



Project 2: Breeding for Improved Onion 

Varieties 

Development of onion varieties suited to different agro-

climatic conditions is a continuous activity of DOGR. As 

per the requirement of stake holders and end users, the 

existing germplasm is harnessed to breed cultivars with 

desired characters. 

Elite breeding lines were evaluated during late kharif (13 

lines), rabi (9 lines) and kharif (5 lines) along with checks. 

During late kharif, EL-1414 (65.19 t/ha) (Fig. 2.1) yielded 

higher than the best check variety Bhima Shakti (54.76 

t/ha). It had dark red, oval and big sized bulbs (111.45 g) 

with 65.72% A grade bulbs, and 93.53% marketable yield. 

It was also free of doubles and bolters. Minimum storage 

loss after five months of storage was 23.33% in EL-1047 

followed by 29.06% in EL-610 and 30.99% in EL-551.

During rabi, EL-625 (56.67 t/ha) (Fig. 2.2) and EL-671 

(54.07 t/ha) (Fig. 2.3) yielded higher than the best check 

Bhima Shakti (43.67 t/ha). Both the accessions were 

harvested 115 days after planting with more than 55% A 

grade bulbs, without doubles and bolters and showed 

more than 90% plant establishment. During kharif, none 

of the lines was found superior over the best check Bhima 

Dark Red. 

Evaluation of elite lines of red onion 

n[a`moOZm 2 : ß`mO H$s CÞV {H$ñ_m| H$m àOZZ 

{d{^Þ H¥${f Obdm`w n[apñW{V`m| Ho$ AZwHy$b ß`mO H$s {H$ñ_m| H$m 
{dH$mg ß¶m.b.AZw.{Z. H$s EH$ gVV MbZodmbr J{V{d{Y h¡& 
{hVYmaH$m| Am¡a A§{V‘ Cn^mo³VmAm| H$s Amdí`H$Vm Ho$ AZwgma, 
_m¡OyXm OZZÐì`m| H$mo àOZZ Ho$ {bE BñVo_mb {H$`m Om ahm h¡, 
{Oggo dm§{N>V JwUm| dmbr CÞV {H$ñ_| {dH${gV H$s Om gHo$§&

CÞV àOZZ à{d{ï>`m| H$m M¶{ZV {H$ñ_m| H$o  gmW nN>Vo r Iar\$ (13 
à{d{ï>`m)§ , a~r (9 à{d{ï>`m)§  Ama¡  Iar\$ (5 à{d{ï>`m)§  _| _ëy `mH§ $Z 
{H$`m J`m& nN>Vo r Iar\$ _,|  BE© b-1414 (65.19 Q>./h.o ) _| 
CËH$¥ îQ> M¶{ZV {H$ñ_ ^r_m e{º$ (54.76 Q>./h.o ) H$s Anjo m 
A{YH$ CnO XO© H$s JB© ([MÌ 2.1)& Bg_| 65.72% E lUo r H$o  Jhao 
bmb, AS§ >mH$ma Ama¡  ~S‹ >o AmH$ma H$o  (111.45 Jm« .) H$ÝX Ama¡  
93.53% {dnUZ ̀ m½o ` CnO nmB© JB&©  ̀ h OmS‹o > dmbo Ama¡  Vmao  dmbo  
H$ÝXm| go ^r _ºw $ nmE JE& à{d[ï> BE© b-1047 _| ^S§ >maU H$o  nmM§  
_hrZo ~mX ̂ S§ >maU j{V Ý`Zy V_ (23.33%) nmB© JB© Ama¡  CgH$o  ~mX 
BE© b-610 (29.06 %) Ama¡  BE© b-551 (30.99 %) _| nmB© JB&©

a~r Ho$ Xm¡amZ, B©Eb-625 (56.67 Q>./ho.) ({MÌ 2.2) Am¡a 
B©Eb-671 (54.07 Q>./ho.) ({MÌ 2.3) _| CËH¥$ï> M¶{ZV {H$ñ_ 
^r_m e{º$ (43.67 Q>./ho.) go A{YH$ CnO XO© H$s JB©& XmoZm| 
à{d{ï>`m| H$mo amonmB© Ho$ 115 {XZm| Ho$ ~mX {ZH$mbm J`m {OZ_| 55% 
go A{YH$ E loUr Ho$ Omo‹S> Am¡a Vmoa a{hV H$ÝX nmE JE Am¡a 90% go 
A{YH$ nm¡Yo gwñWm{nV hwE& Iar\$ Ho$ Xm¡amZ H$moB© ̂ r à{d{ï> CËH¥$îQ> 
M¶{ZV {H$ñ_ ̂ r_m S>mH©$ aoS> go ~ohVa Zht nmB© JB©&

bmb ß`mO H$s CÞV à{d{ï>`m| H$m  _yë`m§H$Z

 B©Eb-1414  EL-1414{MÌ 2.1  Fig. 2.1..  

bmb ß`mO H$s CÞV àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z

nN>Vo r Iar\$ H$o  Xma¡ mZ 22, a~r H$o  Xma¡ mZ 24 Ama¡  Iar\$ H$o  Xma¡ mZ 
17 à{d{ï>`m| H$m M¶{ZV {H$ñ_m| H$o  gmW _ëy `mH§ $Z {H$`m J`m& nN>Vo r 
Iar\$ H$o  Xma¡ mZ, nmM§  à{d{ï>`m;|  EbH$o -07-gr2 -EbAma-1 
(62.78 Q>./h.o ), S>rAmOo rAma-1043-EbAma (61.11 Q>./ h.o ), 
S>rAmOo rAma-654-1 (55.56 Q>./h.o ), S>rAmOo rAma-1014 
(53.55 Q>./h.o ) Ama¡  AmaOrnr-2-gbo -EbH$o -S>rAma (52.41 
Q>./h.o ) _| CËH$¥ ï> M¶{ZV {H$ñ_ ^r_m e{º$ (45.11 Q>./h.o ) go 

Evaluation of advanced breeding lines of red onion

Twenty-two lines were evaluated during late kharif, 24 

during rabi and 17 during kharif along with checks.

During late kharif, five lines, viz., LK-07-C2-LR-1 (62.78 

t/ha), DOGR-1043-LR (61.11 t/ha), DOGR-654-1 (55.56 

t/ha), DOGR-1014 (53.55 t/ha) and RGP-2-Sel-LK-DR 

(52.41 t/ha) yielded higher than the best check Bhima 

 

  

{MÌ 2.3. Fig. 2.3.  B©Eb-671  EL-671{MÌ 2.2. Fig. 2.2. B©Eb-625   EL-625
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A{YH$ CnO XO© H$s JB&©  BZ à{d{ï>`m| _| 50% go A{YH$ E lUo r H$o  
H$ÝX, 90% {dnUZr` CnO Ama¡  90 Jm« _ Amg¡ V H$ÝX dOZ, OmS‹o > 
Ama¡  Vmao  a{hV H$ÝX Ama¡  A{YH$V_ ̂ S§ >maUr` j_Vm Wr& ̂ S§ >maU H$o  
nmM§  _hrZo ~mX Ý`Zy V_ ^S§ >maU j{V S>rAmOo rAma-654-1 
(29.01%) _| Ama¡  CgH$o  ~mX EbH$o -07-gr 2 (EbAma- 4) 
(30.97 %) Ama¡  EbH$o -07-gr2 (S>rAma- 2) (31.47 %) _| 
nmB© JB&©

a~r H$o  Xma¡ mZ, Mma à{d{ï>`m;|  EZ-2 -4- 1- S>rAma (48.33 
Q>./h.o ), S>rAmOo rAma-592-gbo  (46.67 Q>./h.o ), S>rAmOo rAma-
1048-gbo  (45.29 Q>./h.o ) Ama¡  S>rAmOo rAma-1044-gbo  
(45.16 Q>./h.o ) _| M¶{ZV {H$ñ_ ^r_m e{º$ (38.39 Q>./h.o ) H$s 
Vbw Zm _| A{YH$ CnO XIo r JB&©  EZ-2-4-1-S>rAma _| ̂ r_m e{º$ 
go 25.9% A{YH$ lðo >Vm XIo r JB&©  n[an¹$Vm H$o  {bE Ý`Zy V_ Ad{Y 
S>rAmOo rAma-1203 (88 {XZ) _| Ama¡  CgH$o  ~mX S>rAmOo rAma-
595-gbo  Ama¡  S>rAmOo rAma-1047-gbo  (95 {XZ) _| nmB© JB© 
({MÌ 2.4)& ^S§ >maU H$o  Mma _hrZo ~mX Ý`Zy V_ ^S§ >maU j{V 
S>rAmOo rAma-592-gbo  (21.35%) _| Ama¡  CgH$o  ~mX EZ-2-4-
1 (OrEbAma) (27.17%), ^r_m {H$aZ (27.78%) Ama¡  
S>rAmOo rAma-595-~rE\$ gbo  _| (28.07%) nm`m J`m&

Shakti (45.11 t/ha). These lines also had more than 50% A 

grade bulbs, 90% marketable yield and 90 g average bulb 

weight without doubles and bolters and with good bulb 

storability. Minimum storage loss after five months of 

storage was in DOGR-654-1 (29.01%) followed by LK-07-

C2 (LR-4) (30.97%) and LK-07-C2 (DR-2) (31.47%).

During rabi, four lines viz. N-2-4-1-DR (48.33 t/ha), DOGR-

592-Sel (46.67 t/ha), DOGR-1048-Sel (45.29 t/ha) and 

DOGR-1044-Sel (45.16 t/ha) yielded higher than the 

check Bhima Shakti (38.39 t/ha). N-2-4-1-DR showed 

25.9% superiority over check Bhima Shakti. Minimum 

days to maturity was in DOGR-1203 (88 days) (Fig. 2.4) 

followed by DOGR-595-Sel and DOGR-1047-Sel (95 days). 

Minimum storage loss after four months of storage was in 

DOGR-592-Sel (21.35%) followed by N-2-4-1 (GLR) 

(27.17%), Bhima Kiran (27.78%) and DOGR-595-BF Sel 

(28.07%).

{MÌ 2.4. 

Fig. 2.4. 

S>rAmoOrAma-1203-S>rAma _| 
OëXr Am¡a g_mZ JX©Z H$s {JamdQ>

Early and uniform neck fall 
in DOGR-1203-DR

During kharif, two lines, viz. C6-KM-2 (40.72 t/ha) and C6-

KM-1 (38.02 t/ha) yielded higher than the best check 

Bhima Dark Red (31.87 t/ha). Both the lines showed more 

than 70 g average bulb weight, 90% marketable yield, 

80% plant establishment, without bolters and less than 

5% doubles.

During rabi season eighteen advance, twenty five elite 

and seven other breeding lines were evaluated. Five lines 

had total yield between 36.19 to 40 t/ha as compared to 

34.94 t/ha in check Bhima Shweta. Marketable yield in W-

Evaluation of breeding lines of white onion in rabi

Iar\$ H$o  Xma¡ mZ Xmo à{d{ï>`m;|  gr6-H$o E_-2 (40.72 Q>./h.o ) Ama¡  
gr6-H$o E_-1 (38.02 Q>./h.o ) _| M¶{ZV {H$ñ_ ^r_m S>mH$©  aSo > 
(31.87 Q>./h.o ) H$s Anjo m A{YH$ CnO XIo r JB&©  XmZo m| à{d{ï>`m| _| 
70 Jm« . go A{YH$ H$ÝX ^ma, 90% {dnUZr` CnO, 80% nmY¡  
ñWmnZm Ama¡  5% go H$‘ OmS‹o > dmbo H$ÝX XO© {H$E JE& BZ_| H$mBo © Vmao  
dmbo H$ÝX (~mëo Q>a) Zht nmE JE&

a~r _mg¡ _ H$o  Xma¡ mZ AR>mah A{J_« , nƒrg CÞV Ama¡  gmV AÝ` 
àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z {H$`m J`m& nmM§  à{d{ï>`m| _| ̂ r_m œVo m 
(34.94 Q>./h.o ) H$s Vbw Zm _| H$w b CnO 36.19 go 40 Q>./h.o  nmB© 
JB&©  S>ãë ỳ -171/BE© b-4, S>ãë`-y 122 ES>r, S>ãë ỳ -

a~r _| g\$o X ß`mO H$s àOZZ à{d{ï>`m|  H$m _ëy `mH§ $Z



gm[aUr 2.1. a~r Ho$ Xm¡amZ g\o$X ß`mO H$s àOZZ à{d{ï>`m| H$m àXe©Z
Table 2.1. Performing white onion breeding lines in during rabi

S>ãë`y -171/B©Eb-4

S>ãë`y-122 ES>r/W-122 AD 38.56 93.67 118 11.83 43.93 6.33 0.00 27.29

S>ãë`y-401/B©Eb-4/W-401/EL-4 36.43 96.07 114 11.10 52.34 1.31 0.00 51.71

S>ãë`y-422/B©Eb-4/W-422/EL-4 36.19 94.60 116 13.25 41.11 2.86 0.00 38.47

^r_m œoVm(M.{H$.) 34.94 95.92 117 10.64 39.27 0.00 0.11 70.32

H«$mpÝVH$ AÝVa/CD (5%) 6.49 8.92 5.56 0.82 17.59 6.31 0.72 15.64

/W-171/EL-4 40.00 96.88 119 11.87 34.38 3.13 0.00 37.50

/Bhima Shweta(C)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ  `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, E lo.H$.- E loUr Ho$ H$ÝX, M.{H$. - M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb 

a~r Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© dmbr g\o$X 
ß`mO à{d{ï>`m| H$m _yë`m§H$Z

~rg Cƒ Hw$b KwbZerb R>mog nXmW© dmbr à{d{ï>`m| H$m gmVdt nr‹T>r 
_| _yë`m§H$Z {H$`m J`m& Mma à{d{ï>`m| AWm©V² S>ãë`yEMQ>r-5 E-
S>rgr, EMQ>r-OrAma-3~r E_-4 EgE_gr, S>ãë`yEMQ>r -1E- 
S>rgr Am¡a S>ãë`yEMQ>r-20E/E_-2 _| CnO 20 Q>./ho. go A{YH$ 
nmB© JB© (gm[aUr 2.2)& Xmo à{d{ï>`m§ AWm©V² S>ãë`yEMQ>r-
20E/E_-2 (23.89 Q>./ho.) Am¡a S>ãë`yEMQ>r-17~r-S>rgr 
(22.86 Q>./ho.) amonmB© Ho$ 109 {XZm| Ho$ ~mX n[an¹$ hmo JB©& AmR> 
à{d{ï>`m| _| 18% go A{YH$ Hw$b KwbZerb R>mog nXmW© nmE JE Am¡a 
BZ à{d{ï>`m| Ho$ 60% go A{YH$ H$ÝXm| _| ̀ h _mÌm nmB© JB©& Am¡gV 

Evaluation of high TSS white onion lines during rabi

thTwenty high TSS lines were evaluated in VII  generation. 

Four lines viz. WHT-5A –DC, HT-GR-3B M-4 SMC, WHT-

1A-DC and WHT-20A/M-2 yielded more than 20 t/ha 

(Table 2.2). Two lines viz. WHT-20A/M-2 (23.89 t/ha) and 

WHT-17B-DC (22.86 t/ha) matured in 109 DAT. Eight lines 

had more than 18% total soluble solids, where more than 

60% bulbs in the population had this TSS. Mean 

population TSS was more than 15% in all these twenty 
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401/BE© b-4 Ama¡  S>ãë ỳ -422/BE© b-4 _| {dnUZr` CnO 
34.29 go 38.89 Q>./h.o  H$o  ~rM nmB© JB© O~{H$ M¶{ZV {H$ñ_ _| ̀ h 
33.59 Q>./h.o  Wr (gm[aUr 2.1)& BZ à{d{ï>`m| _| H$w b Kbw Zerb 
R>mgo  nXmW© 9.77-14.57% H$o  ~rM nm`m J`m& VrZ à{d{ï>`m,§  
M¶{ZV {H$ñ_ (amno mB© H$o  117 {XZm| H$o  ~mX) H$s Vbw Zm _| nÐ§ h {XZ 
nhbo n[an¹$ hmo JB&©  S>ãë`-y 367 _| {dnUZr` CnO 23.3 Q>./h.o  
Ama¡  n[an¹$Vm amno mB© H$o  102 {XZm| H$o  ~mX nmB© JB&©  à{d{ï> S>ãë`-y
043 ES>r _,|  {dnUZr` CnO 32.62 Q>./h.o   Ama¡  n[an¹$Vm amno mB© H$o  
110 {XZm| H$o  ~mX nmB© JB&©  bmb ß`mO H$s {H$ñ_ ̂ r_m {H$aZ _| M`Z 
H$o  _mÜ`_ go EH$ ZB© à{d{ï> S>ãë¶-y 344 ES>r, {dH${gV H$s JB© 
{OgH$s CnO 33.57 Q>./h.o  h¡ Omo {H$ M¶{ZV {H$ñ_ ^r_m œVo m H$o  
~am~a h&¡  naÝVw Bg {H$ñ_ H$s ^S§ >maU j_Vm ^r_m œVo m H$s Anjo m 
A{YH$ AÀN>r h&¡  Bg_| 3 _hrZm| H$o  ~mX ̂ S§ >maU j{V 37.2% nmB© JB© 
O~{H$ ^r_m œVo m _| `h j{V 70% h&¡  VrZ à{d{ï>`m;|  S>ãë`-y
440/BE© b-4, S>ãë`-y 122 ES>r. Ama¡  S>ãë`-y 417 ES>r _| ̂ S§ >maU 
j{V 25.9 go 30.4% H$o  ~rM nmB© JB© O~{H$ M¶{ZV {H$ñ_ _| `h 
j{V 70.32% Wr&

171/EL-4, W-122 AD, W-401/EL-4 and W-422/EL-4 was 

between 34.29 to 38.89 t/ha against 33.59 t/ha in check 

(Table 2.1). TSS in these lines ranged between 9.77 to 

14.57%. Three lines were fifteen days earlier in maturity 

as compared to check which took 117 days after 

transplanting (DAT). Marketable yield in W-367 was 23.3 

t/ha with maturity 102 DAT. In line W-043 AD, marketable 

yield was 32.62 t/ha and maturity 110 DAT. A new line(W-

344AD) developed through selection from segregating 

bulbs of red onion variety Bhima Kiran yielded 33.57 t/ha, 

and was at par in yield with check variety Bhima Shweta, 

but had better keeping quality i.e. 37.2% storage losses 

after 3 months of storage as compared to more than 70% 

total storage loss in Bhima Shweta. Storage losses in three 

lines viz. W-440/El-4, W-122 AD and W-417 AD were 

between 25.9 to 30.4% as compared to 70.32% in the 

check. 

 Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E.lo.H$. OmoS> H$ÝX Vmoa dmbo ^§S>maU Ho$ 3 _hrZm§o
(Q>./ho.) MY DTH TSS AGB Double H$ÝX ~mX ^ma j{V 

TY (%) (%) (%) (%) Bolters Total loss of
(t/ha) (%) weight after

3 months of 
storage (%)

Am~mXr H$m Hw$b KwbZerb R>mog nXmW© BZ g^r ~rg à{d{ï>`m| _| 
15% go A{YH$ Wm ({MÌ 2.5)& VrZ _hrZm| Ho$ ^§S>maU Ho$ ~mX 
^§S>maU j{V VrZ d§eH«$_m| _| ̀ mZr S>ãë`yEMQ>r-1E-S>rgr (29.19 
%), S>ãë`yEMQ>r-10~r (S>rgr) (37.22%) Am¡a S>ãë`yEMQ>r-
5E S>rgr (39.30%) _| M¶{ZV {H$ñ_ ̂ r_m œoVm (65.50%) H$s 
Anojm H$_ nm`m J`m&

lines (Fig. 2.5). Total storage loss by weight in three lines 

viz., WHT-1A-DC (29.19%), WHT-10B (DC) (37.22%) and 

WHT-5A –DC (39.30%) was less than the check Bhima 

Shweta (65.50%) after three months of storage. 

gm[aUr 2.2. gmVdt nr‹T>r _| g\o$X ß`mO d§eH«$_m| _| Hw$b KwbZerb R>mog nXmW©
Table 2.2. TSS in white onion lines in seventh generation

à{d{ï>`m§/d§eH«$‘  A{YH$ Hw$b KwbZerb R>mog Am~mXr H$m Am¡gV
Entries/lines nXmW© dmbo H$ÝXm| H$m à{VeV Population 

Percent bulbs having TSS more than Mean

                                                                                                                       15%                              18% 

/WHT-7B DC 100.00 100.00 20.34

S>ãë`yEMQ>r-9E S>rgr/WHT-9A DC 93.33 73.33 20.06

S>ãë`yEMQ>r-1E S>rgr/WHT-1A DC 96.55 75.86 20.03

S>ãë`yEMQ>r-15~r-1 goë\$-1/WHT-15B-1 Self-1 86.36 68.18 18.87

S>ãë`yEMQ>r-18~r S>rgr/WHT-18B DC 93.94 60.61 18.66

S>ãë`yEMQ>r-1~r S>rgr/WHT-1B DC 97.44 64.10 18.63

S>ãë`yEMQ>r-6E S>rgr/WHT-6A DC 100.00 86.67 18.53

S>ãë`yEMQ>r-2 E/WHT-2A 89.15 61.24 18.47

S>ãë`yEMQ>r-15~r S>rgr å¶yQ>/WHT-15B DC Mut 91.84 57.14 17.90

EMQ>r-OrAma-01E S>rgr/HT-GR-01A DC 100.00 42.86 17.86

S>ãë`yEMQ>r-5E S>rgr/WHT-5A DC 95.45 40.91 17.64

S>ãë`yEMQ>r-10E (S>rgr)/WHT-10A (DC) 86.49 48.65 17.61

S>ãë`yEMQ>r-20E E_-2/WHT-20A M-2 83.33 41.67 17.22

EMQ>r-OrAma-3~r-E_-4-EgE_gr/HT-GR-3B-M-4-SMC 84.81 43.04 17.21

S>ãë`yEMQ>r-21 S>rgr/WHT-21 DC 80.77 40.00 17.16

EMQ>r-OrAma-02~r S>rgr/HT-GR-02B DC 88.46 38.46 17.01

S>ãë`yEMQ>r-17~r S>rgr/WHT-17B DC 81.25 28.13 16.74

EMQ>r-OrAma-01~r S>rgr/HT-GR-01B DC 74.87 28.14 16.66

S>ãë`yEMQ>r-22 Eggr/WHT-22 Sc 79.44 22.43 16.28

S>ãë`yEMQ>r-10~r S>rgr/WHT-10B DC 66.88 16.88 15.80

^r_m œoVm/Bhima Shweta 0.00 0.00 11.44

CX`nwa-102/Udaipur-102 0.00 0.00 12.10

EE\$S>ãë`y/AFW 0.00 0.00 10.63

\w$bo g\o$X/Phule Safed 0.00 0.00 10.03

nrHo$ìhr ìhmB©Q>/PKV White 0.00 0.00 9.83

nygm ìhmB©Q> amC§S>/Pusa White Round 0.00 0.00 9.75

H«$mpÝVH$ AÝVa/CD (5%) 1.70

S>ãë`yEMQ>r-7~r S>rgr



gm[aUr 2.1. a~r Ho$ Xm¡amZ g\o$X ß`mO H$s àOZZ à{d{ï>`m| H$m àXe©Z
Table 2.1. Performing white onion breeding lines in during rabi

S>ãë`y -171/B©Eb-4

S>ãë`y-122 ES>r/W-122 AD 38.56 93.67 118 11.83 43.93 6.33 0.00 27.29

S>ãë`y-401/B©Eb-4/W-401/EL-4 36.43 96.07 114 11.10 52.34 1.31 0.00 51.71

S>ãë`y-422/B©Eb-4/W-422/EL-4 36.19 94.60 116 13.25 41.11 2.86 0.00 38.47

^r_m œoVm(M.{H$.) 34.94 95.92 117 10.64 39.27 0.00 0.11 70.32

H«$mpÝVH$ AÝVa/CD (5%) 6.49 8.92 5.56 0.82 17.59 6.31 0.72 15.64

/W-171/EL-4 40.00 96.88 119 11.87 34.38 3.13 0.00 37.50

/Bhima Shweta(C)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ  `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, E lo.H$.- E loUr Ho$ H$ÝX, M.{H$. - M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb 

a~r Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© dmbr g\o$X 
ß`mO à{d{ï>`m| H$m _yë`m§H$Z

~rg Cƒ Hw$b KwbZerb R>mog nXmW© dmbr à{d{ï>`m| H$m gmVdt nr‹T>r 
_| _yë`m§H$Z {H$`m J`m& Mma à{d{ï>`m| AWm©V² S>ãë`yEMQ>r-5 E-
S>rgr, EMQ>r-OrAma-3~r E_-4 EgE_gr, S>ãë`yEMQ>r -1E- 
S>rgr Am¡a S>ãë`yEMQ>r-20E/E_-2 _| CnO 20 Q>./ho. go A{YH$ 
nmB© JB© (gm[aUr 2.2)& Xmo à{d{ï>`m§ AWm©V² S>ãë`yEMQ>r-
20E/E_-2 (23.89 Q>./ho.) Am¡a S>ãë`yEMQ>r-17~r-S>rgr 
(22.86 Q>./ho.) amonmB© Ho$ 109 {XZm| Ho$ ~mX n[an¹$ hmo JB©& AmR> 
à{d{ï>`m| _| 18% go A{YH$ Hw$b KwbZerb R>mog nXmW© nmE JE Am¡a 
BZ à{d{ï>`m| Ho$ 60% go A{YH$ H$ÝXm| _| ̀ h _mÌm nmB© JB©& Am¡gV 

Evaluation of high TSS white onion lines during rabi

thTwenty high TSS lines were evaluated in VII  generation. 

Four lines viz. WHT-5A –DC, HT-GR-3B M-4 SMC, WHT-

1A-DC and WHT-20A/M-2 yielded more than 20 t/ha 

(Table 2.2). Two lines viz. WHT-20A/M-2 (23.89 t/ha) and 

WHT-17B-DC (22.86 t/ha) matured in 109 DAT. Eight lines 

had more than 18% total soluble solids, where more than 

60% bulbs in the population had this TSS. Mean 

population TSS was more than 15% in all these twenty 
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401/BE© b-4 Ama¡  S>ãë ỳ -422/BE© b-4 _| {dnUZr` CnO 
34.29 go 38.89 Q>./h.o  H$o  ~rM nmB© JB© O~{H$ M¶{ZV {H$ñ_ _| ̀ h 
33.59 Q>./h.o  Wr (gm[aUr 2.1)& BZ à{d{ï>`m| _| H$w b Kbw Zerb 
R>mgo  nXmW© 9.77-14.57% H$o  ~rM nm`m J`m& VrZ à{d{ï>`m,§  
M¶{ZV {H$ñ_ (amno mB© H$o  117 {XZm| H$o  ~mX) H$s Vbw Zm _| nÐ§ h {XZ 
nhbo n[an¹$ hmo JB&©  S>ãë`-y 367 _| {dnUZr` CnO 23.3 Q>./h.o  
Ama¡  n[an¹$Vm amno mB© H$o  102 {XZm| H$o  ~mX nmB© JB&©  à{d{ï> S>ãë`-y
043 ES>r _,|  {dnUZr` CnO 32.62 Q>./h.o   Ama¡  n[an¹$Vm amno mB© H$o  
110 {XZm| H$o  ~mX nmB© JB&©  bmb ß`mO H$s {H$ñ_ ̂ r_m {H$aZ _| M`Z 
H$o  _mÜ`_ go EH$ ZB© à{d{ï> S>ãë¶-y 344 ES>r, {dH${gV H$s JB© 
{OgH$s CnO 33.57 Q>./h.o  h¡ Omo {H$ M¶{ZV {H$ñ_ ^r_m œVo m H$o  
~am~a h&¡  naÝVw Bg {H$ñ_ H$s ^S§ >maU j_Vm ^r_m œVo m H$s Anjo m 
A{YH$ AÀN>r h&¡  Bg_| 3 _hrZm| H$o  ~mX ̂ S§ >maU j{V 37.2% nmB© JB© 
O~{H$ ^r_m œVo m _| `h j{V 70% h&¡  VrZ à{d{ï>`m;|  S>ãë`-y
440/BE© b-4, S>ãë`-y 122 ES>r. Ama¡  S>ãë`-y 417 ES>r _| ̂ S§ >maU 
j{V 25.9 go 30.4% H$o  ~rM nmB© JB© O~{H$ M¶{ZV {H$ñ_ _| `h 
j{V 70.32% Wr&

171/EL-4, W-122 AD, W-401/EL-4 and W-422/EL-4 was 

between 34.29 to 38.89 t/ha against 33.59 t/ha in check 

(Table 2.1). TSS in these lines ranged between 9.77 to 

14.57%. Three lines were fifteen days earlier in maturity 

as compared to check which took 117 days after 

transplanting (DAT). Marketable yield in W-367 was 23.3 

t/ha with maturity 102 DAT. In line W-043 AD, marketable 

yield was 32.62 t/ha and maturity 110 DAT. A new line(W-

344AD) developed through selection from segregating 

bulbs of red onion variety Bhima Kiran yielded 33.57 t/ha, 

and was at par in yield with check variety Bhima Shweta, 

but had better keeping quality i.e. 37.2% storage losses 

after 3 months of storage as compared to more than 70% 

total storage loss in Bhima Shweta. Storage losses in three 

lines viz. W-440/El-4, W-122 AD and W-417 AD were 

between 25.9 to 30.4% as compared to 70.32% in the 

check. 

 Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E.lo.H$. OmoS> H$ÝX Vmoa dmbo ^§S>maU Ho$ 3 _hrZm§o
(Q>./ho.) MY DTH TSS AGB Double H$ÝX ~mX ^ma j{V 

TY (%) (%) (%) (%) Bolters Total loss of
(t/ha) (%) weight after

3 months of 
storage (%)

Am~mXr H$m Hw$b KwbZerb R>mog nXmW© BZ g^r ~rg à{d{ï>`m| _| 
15% go A{YH$ Wm ({MÌ 2.5)& VrZ _hrZm| Ho$ ^§S>maU Ho$ ~mX 
^§S>maU j{V VrZ d§eH«$_m| _| ̀ mZr S>ãë`yEMQ>r-1E-S>rgr (29.19 
%), S>ãë`yEMQ>r-10~r (S>rgr) (37.22%) Am¡a S>ãë`yEMQ>r-
5E S>rgr (39.30%) _| M¶{ZV {H$ñ_ ̂ r_m œoVm (65.50%) H$s 
Anojm H$_ nm`m J`m&

lines (Fig. 2.5). Total storage loss by weight in three lines 

viz., WHT-1A-DC (29.19%), WHT-10B (DC) (37.22%) and 

WHT-5A –DC (39.30%) was less than the check Bhima 

Shweta (65.50%) after three months of storage. 

gm[aUr 2.2. gmVdt nr‹T>r _| g\o$X ß`mO d§eH«$_m| _| Hw$b KwbZerb R>mog nXmW©
Table 2.2. TSS in white onion lines in seventh generation

à{d{ï>`m§/d§eH«$‘  A{YH$ Hw$b KwbZerb R>mog Am~mXr H$m Am¡gV
Entries/lines nXmW© dmbo H$ÝXm| H$m à{VeV Population 

Percent bulbs having TSS more than Mean

                                                                                                                       15%                              18% 

/WHT-7B DC 100.00 100.00 20.34

S>ãë`yEMQ>r-9E S>rgr/WHT-9A DC 93.33 73.33 20.06

S>ãë`yEMQ>r-1E S>rgr/WHT-1A DC 96.55 75.86 20.03

S>ãë`yEMQ>r-15~r-1 goë\$-1/WHT-15B-1 Self-1 86.36 68.18 18.87

S>ãë`yEMQ>r-18~r S>rgr/WHT-18B DC 93.94 60.61 18.66

S>ãë`yEMQ>r-1~r S>rgr/WHT-1B DC 97.44 64.10 18.63

S>ãë`yEMQ>r-6E S>rgr/WHT-6A DC 100.00 86.67 18.53

S>ãë`yEMQ>r-2 E/WHT-2A 89.15 61.24 18.47

S>ãë`yEMQ>r-15~r S>rgr å¶yQ>/WHT-15B DC Mut 91.84 57.14 17.90

EMQ>r-OrAma-01E S>rgr/HT-GR-01A DC 100.00 42.86 17.86

S>ãë`yEMQ>r-5E S>rgr/WHT-5A DC 95.45 40.91 17.64

S>ãë`yEMQ>r-10E (S>rgr)/WHT-10A (DC) 86.49 48.65 17.61

S>ãë`yEMQ>r-20E E_-2/WHT-20A M-2 83.33 41.67 17.22

EMQ>r-OrAma-3~r-E_-4-EgE_gr/HT-GR-3B-M-4-SMC 84.81 43.04 17.21

S>ãë`yEMQ>r-21 S>rgr/WHT-21 DC 80.77 40.00 17.16

EMQ>r-OrAma-02~r S>rgr/HT-GR-02B DC 88.46 38.46 17.01

S>ãë`yEMQ>r-17~r S>rgr/WHT-17B DC 81.25 28.13 16.74

EMQ>r-OrAma-01~r S>rgr/HT-GR-01B DC 74.87 28.14 16.66

S>ãë`yEMQ>r-22 Eggr/WHT-22 Sc 79.44 22.43 16.28

S>ãë`yEMQ>r-10~r S>rgr/WHT-10B DC 66.88 16.88 15.80

^r_m œoVm/Bhima Shweta 0.00 0.00 11.44

CX`nwa-102/Udaipur-102 0.00 0.00 12.10

EE\$S>ãë`y/AFW 0.00 0.00 10.63

\w$bo g\o$X/Phule Safed 0.00 0.00 10.03

nrHo$ìhr ìhmB©Q>/PKV White 0.00 0.00 9.83

nygm ìhmB©Q> amC§S>/Pusa White Round 0.00 0.00 9.75

H«$mpÝVH$ AÝVa/CD (5%) 1.70

S>ãë`yEMQ>r-7~r S>rgr
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 a~r Ho$ Xm¡amZ A{YH$ Hw$b KwbZerb 
R>mog nXmW© dmbr à{d{ï>`m| _| CnO Am¡a Hw$b 
KwbZerb R>mog nXmW©

 TSS and yield in high TSS lines 
during rabi 

N>moQ>o {Xdg Am¡a {dXoer ß`mO Am¡a ~ohVa ̂ §S>maU j_Vm dmbo 
ß`mO Ho$ ~rM g§H$aU go {dH${gV à{d{ï>`m| H$m a~r Ho$ Xm¡amZ 
_yë`m§H$Z

N>moQ>o {Xdg Am¡a {dXoer ß`mO Ho$ ~rM Ho$.er.~m.g§., lrZJa _| g§H$aU 
{H$E JE Am¡a 41 à{d{ï>`m| H$m E\$  g‘yh M`{ZV nr‹T>r _| _yë`m§H$Z 3

{H$`m J`m& gmV à{d{ï>`m| _| g\o$X M¶{ZV {H$ñ_ ^r_m œoVm 
(27.62 Q>./ho.) Am¡a nrbr M¶{ZV {H$ñ_ \w$bo gwdUm© (26.67 
Q>./ho.) H$s VwbZm  _| A{YH$ {dnUZr` CnO (35.14 go 49.67 
Q>./ho.) (gm[aUr 2.3) nmB© JB©& AmR> à{d{ï>`m| _| ~‹S>o AmH$ma Ho$ 
H$ÝX A{YH$ Wo Ohm§ E loUr Ho$ H$ÝXm| H$m à{VeV 55.66 go 
58.76% Ho$ ~rM Wm& Mma à{d{ï>`m| _| ^§S>maU Ho$ 3 _hrZo ~mX 
^§S>maU j{V 30% go H$_ Wr& ~ohVa ̂ §S>maU dmbo g\o$X ß`mO H$s 
{H$ñ_m| Am¡a bmb ß`mO H$s {H$ñ_m| Ho$ ~rM N>h g§H$aU {H$E JE Am¡a 
E\$  nr‹T>r _| ̂ §S>maUr`Vm Ho$ AmYma na M`Z {H$`m J`m& Xmo g§H$aUm| 3

592 S>ãë`y-448 E\$  Am¡a 597 x S>ãë`y.B©.H$m°ån. E\$  _| 3 3

{dnUZr` CnO 28.65 Am¡a 30.29 Q>./ho. Am¡a Hw$b ̂ §S>maU j{V 
H«$_e: 32.14% Am¡a 40.8% nmB© JB© O~{H$ M¶{ZV {H$ñ_ ̂ r_m 
œoVm _| {dnUZr` CnO 33.3 Q>./ho. Am¡a ^§S>maU j{V 56.25% 
nmB© JB©& 

x 

Performance of lines developed from the crosses 

between short day and exotic onions and onions with 

better storage during rabi

Crosses were made between short day and exotic onion 

at CITH, Srinagar and 41 lines were evaluated in F  mass 3

selected generation. Seven lines had higher marketable 

yield (ranged 35.14 to 49.67 t/ha) than white check 

Bhima Shweta (27.62 t/ha) and yellow check Phule 

Suwarna (26.67 t/ha) (Table 2.3). Bigger size bulbs were 

more in eight lines where percentage of A grade bulbs 

ranged between 55.66 to 58.76%. Storage losses in 4 

lines were less than 30% after 3 months of storage. Six 

crosses between white onion varieties and red onion 

varieties having better storage were made and selection 

is being done in F  generation based on storability. Two 3

crosses 592xW-448 F  and 597xW.E.Comp F  gave 3 3

marketable yield of 28.65 and 30.29 t/ha with total 

storage loss of 32.14% and 40.8%, respectively, whereas 

marketable yield in the check variety Bhima Shweta was 

33.3 t/ha and storage loss was 56.25%. 

* H«$mpÝVH$ AÝVa (5%): Hw$b KwbZerb R>mog nXmW© Ho$ 
   {bE 1.70, Hw$b CnO Ho$ {bE 6.49 
* CD (5%): 1.70 for TSS, 6.49 for total yield 
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gm[aUr 2.3. N>mQo >o {Xdg Ama¡  {dXeo r ß`mO H$o  ~rM ~ZmE gH§ $aU go nmM§  lðo > gV§ {V`m| H$m a~r H$o  Xma¡ mZ àXeZ©
Table 2.3. Performance of top five progenies from the crosses made between short day and exotic onions during rabi

Hw$.C.-Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, E. lo.H$.-E loUr Ho$ H$ÝX, M.{H$.-M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb, C- Check 

a~r H$o  Xma¡ mZ nrbo ß`mO H$s à{d{ï>`m| H$m _ëy `mH§ $Z

_ëy `m{§ H$V H$s JB© gmV à{d{ï>̀ m| _| EH$ à{d{ï> dmB-© 003 E_ _| \$w bo 
gdw Um© (26.67 Q>./h.o ) H$s Vbw Zm _| A{YH$ {dnUZr` CnO (32.78 
Q>./h.o ) nmB© JB© Ama¡  Mma _hrZo H$o  ~mX ̂ S§ >maU j{V 34.12% Wr Omo 
{H$ \$w bo gdw Um© (76.03%) go H$_ Wr (gm[aUr 2.4)& 

Evaluation of yellow onion lines during rabi

Out of seven lines evaluated,  one line Y-003 M gave 
significantly higher marketable yield of 32.78 t/ha with 
total storage loss of 34.12% after four months of storage 
as compared to check Phule Suwarna, which yielded 
26.67 t/ha and had storage loss of 76.03% (Table 2.4).

30 31

Ama-18 x&-9 (dmB©) E\$1 E_2 
R-18 x I-9 (Y) F1 M2

E\$-6 x EZ-14(dmB)©  E\$1 E_2           39.59       97.80       117              10           48.21           0.33          0.00                  61.98

F-6 x N-14(Y) F1 M2

EZ-14 x S>ãë`-y 23(S>ãë`)y  E\$1 E_2   38.57       96.30       113              11           33.33           0.00          0.00                  55.00

N-14 x W-23 (W) F1 M2

^r_m œoVm (M.{H$.) 28.81 95.89 110 11 24.49 0.79 0.00 44.80

Bhima Shweta (C)

\w$bo gwdUm© (M.{H$.) 28.10 94.89 113 10 11.78 1.72 0.00 47.30

Phule Suvarna (C)

H«$mpÝVH$ AÝVa/CD (5%) 4.89 10.25 7.76 0.21 14.65 10.32 0.77 22.56

39.50 100 114 11 58.76 0.00 0.00 7.06

g§V{V Hw$.C.  {d.`mo.C.  Iw.V.{X. Hw$.Kw.R>mo.n.  E. lo.H$. Omo‹S> H$ÝX  Vmoa dmbo  ^§S>maU Ho$ 3 _hrZm|  
Progeny (Q>./ho.) (%) DTH (%) (%) (%) H$ÝX (%) Ho$ ~mX ^ma j{V 
 TY MY TSS AGB Doubles Bolters (% ) 

(t/ha) (%) (%) (%) (%) (%) Loss by weight 
after 3 months 
of storage (%)

Eg-19 x Ho$-11 E\$1 E_2 
S-19 x K-11 F1 M2

`y-21 x E_-13 (S>ãë`y) E\$1 E_2 
U-21 x M-13 (W) F1 M2

49.67 100 120 11 58.63 0.00 0.00 50.52

 41.51 100 113 11 48.48 0.00 0.00 26.53

g§V{V Hw$.C.  {d.`mo.C.  Iw.V.{X. Hw$.Kw.R>mo.n.  E. lo.H$. Omo‹S> H$ÝX  Vmoa dmbo  ^§S>maU Ho$ 3 _hrZm|  
Progeny (Q>./ho.) (%) DTH (%) (%) (%) H$ÝX (%) Ho$ ~mX ^ma j{V  
 TY MY TSS AGB Doubles Bolters (% ) 

(t/ha) (%) (%) (%) (%) (%) Loss by weight 
after 3 months 
of storage (%)

gm[aUr 2.4. a~r _m¡g_ Ho$ Xm¡amZ nrbo ß`mO H$s AmedmZ à{d{ï>`m| H$m àXe©Z
Table 2.4. Performance of the promising yellow onion lines during rabi season.

Hw$.C.-Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, E. lo.H$.-E loUr Ho$ H$ÝX, M.{H$.-M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb, C- Check 

dmB©-003 E_ 

\w$bo gwdUm© (M.{H$.) 28.10 94.89 113 10.80 11.78 1.72 0.00  47.30 76.03

Phule Suvarna (C)

AH$m© nrVmå~a (M.{H$.) 27.95 88.35 113 12.27 15.36 6.71 0.00  43.95 60.52

Arka Pitamber (C)

H«$mpÝVH$ AÝVa (5%)   6.36 10.87 3.05   0.57 12.46 3.85 0.31  17.61 18.60

CD (5%)

33.74 97.70 113 10.77 23.18 1.05 0.00 33.05 34.12

Y-003 M

nrbr ß`mO H$s  Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E lo.H$. Omo‹S> H$ÝX Vmoa dmbo             
à{d{ï>`m§ Q>./ho. (%)  DTH (%) (%) (%) H$ÝX (%)            
Yellow TY MY(%) TSS(%) AGB(%) Doubles Bolters ^§S>maU Ho$  ^§S>maU Ho$

onion lines (t/ha) (%) (%) 3 _hrZm|  4 _hrZm| 
~mX Ho$ ~mX 

after 3 after 4 
months months 

of storage of storage

 Hw$b j{V
Total loss (%)   
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Fig. 2.5.

 a~r Ho$ Xm¡amZ A{YH$ Hw$b KwbZerb 
R>mog nXmW© dmbr à{d{ï>`m| _| CnO Am¡a Hw$b 
KwbZerb R>mog nXmW©

 TSS and yield in high TSS lines 
during rabi 

N>moQ>o {Xdg Am¡a {dXoer ß`mO Am¡a ~ohVa ̂ §S>maU j_Vm dmbo 
ß`mO Ho$ ~rM g§H$aU go {dH${gV à{d{ï>`m| H$m a~r Ho$ Xm¡amZ 
_yë`m§H$Z

N>moQ>o {Xdg Am¡a {dXoer ß`mO Ho$ ~rM Ho$.er.~m.g§., lrZJa _| g§H$aU 
{H$E JE Am¡a 41 à{d{ï>`m| H$m E\$  g‘yh M`{ZV nr‹T>r _| _yë`m§H$Z 3

{H$`m J`m& gmV à{d{ï>`m| _| g\o$X M¶{ZV {H$ñ_ ^r_m œoVm 
(27.62 Q>./ho.) Am¡a nrbr M¶{ZV {H$ñ_ \w$bo gwdUm© (26.67 
Q>./ho.) H$s VwbZm  _| A{YH$ {dnUZr` CnO (35.14 go 49.67 
Q>./ho.) (gm[aUr 2.3) nmB© JB©& AmR> à{d{ï>`m| _| ~‹S>o AmH$ma Ho$ 
H$ÝX A{YH$ Wo Ohm§ E loUr Ho$ H$ÝXm| H$m à{VeV 55.66 go 
58.76% Ho$ ~rM Wm& Mma à{d{ï>`m| _| ^§S>maU Ho$ 3 _hrZo ~mX 
^§S>maU j{V 30% go H$_ Wr& ~ohVa ̂ §S>maU dmbo g\o$X ß`mO H$s 
{H$ñ_m| Am¡a bmb ß`mO H$s {H$ñ_m| Ho$ ~rM N>h g§H$aU {H$E JE Am¡a 
E\$  nr‹T>r _| ̂ §S>maUr`Vm Ho$ AmYma na M`Z {H$`m J`m& Xmo g§H$aUm| 3

592 S>ãë`y-448 E\$  Am¡a 597 x S>ãë`y.B©.H$m°ån. E\$  _| 3 3

{dnUZr` CnO 28.65 Am¡a 30.29 Q>./ho. Am¡a Hw$b ̂ §S>maU j{V 
H«$_e: 32.14% Am¡a 40.8% nmB© JB© O~{H$ M¶{ZV {H$ñ_ ̂ r_m 
œoVm _| {dnUZr` CnO 33.3 Q>./ho. Am¡a ^§S>maU j{V 56.25% 
nmB© JB©& 

x 

Performance of lines developed from the crosses 

between short day and exotic onions and onions with 

better storage during rabi

Crosses were made between short day and exotic onion 

at CITH, Srinagar and 41 lines were evaluated in F  mass 3

selected generation. Seven lines had higher marketable 

yield (ranged 35.14 to 49.67 t/ha) than white check 

Bhima Shweta (27.62 t/ha) and yellow check Phule 

Suwarna (26.67 t/ha) (Table 2.3). Bigger size bulbs were 

more in eight lines where percentage of A grade bulbs 

ranged between 55.66 to 58.76%. Storage losses in 4 

lines were less than 30% after 3 months of storage. Six 

crosses between white onion varieties and red onion 

varieties having better storage were made and selection 

is being done in F  generation based on storability. Two 3

crosses 592xW-448 F  and 597xW.E.Comp F  gave 3 3

marketable yield of 28.65 and 30.29 t/ha with total 

storage loss of 32.14% and 40.8%, respectively, whereas 

marketable yield in the check variety Bhima Shweta was 

33.3 t/ha and storage loss was 56.25%. 

* H«$mpÝVH$ AÝVa (5%): Hw$b KwbZerb R>mog nXmW© Ho$ 
   {bE 1.70, Hw$b CnO Ho$ {bE 6.49 
* CD (5%): 1.70 for TSS, 6.49 for total yield 
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gm[aUr 2.3. N>mQo >o {Xdg Ama¡  {dXeo r ß`mO H$o  ~rM ~ZmE gH§ $aU go nmM§  lðo > gV§ {V`m| H$m a~r H$o  Xma¡ mZ àXeZ©
Table 2.3. Performance of top five progenies from the crosses made between short day and exotic onions during rabi

Hw$.C.-Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, E. lo.H$.-E loUr Ho$ H$ÝX, M.{H$.-M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb, C- Check 

a~r H$o  Xma¡ mZ nrbo ß`mO H$s à{d{ï>`m| H$m _ëy `mH§ $Z

_ëy `m{§ H$V H$s JB© gmV à{d{ï>̀ m| _| EH$ à{d{ï> dmB-© 003 E_ _| \$w bo 
gdw Um© (26.67 Q>./h.o ) H$s Vbw Zm _| A{YH$ {dnUZr` CnO (32.78 
Q>./h.o ) nmB© JB© Ama¡  Mma _hrZo H$o  ~mX ̂ S§ >maU j{V 34.12% Wr Omo 
{H$ \$w bo gdw Um© (76.03%) go H$_ Wr (gm[aUr 2.4)& 

Evaluation of yellow onion lines during rabi

Out of seven lines evaluated,  one line Y-003 M gave 
significantly higher marketable yield of 32.78 t/ha with 
total storage loss of 34.12% after four months of storage 
as compared to check Phule Suwarna, which yielded 
26.67 t/ha and had storage loss of 76.03% (Table 2.4).

30 31

Ama-18 x&-9 (dmB©) E\$1 E_2 
R-18 x I-9 (Y) F1 M2

E\$-6 x EZ-14(dmB)©  E\$1 E_2           39.59       97.80       117              10           48.21           0.33          0.00                  61.98

F-6 x N-14(Y) F1 M2

EZ-14 x S>ãë`-y 23(S>ãë`)y  E\$1 E_2   38.57       96.30       113              11           33.33           0.00          0.00                  55.00

N-14 x W-23 (W) F1 M2

^r_m œoVm (M.{H$.) 28.81 95.89 110 11 24.49 0.79 0.00 44.80

Bhima Shweta (C)

\w$bo gwdUm© (M.{H$.) 28.10 94.89 113 10 11.78 1.72 0.00 47.30

Phule Suvarna (C)

H«$mpÝVH$ AÝVa/CD (5%) 4.89 10.25 7.76 0.21 14.65 10.32 0.77 22.56

39.50 100 114 11 58.76 0.00 0.00 7.06

g§V{V Hw$.C.  {d.`mo.C.  Iw.V.{X. Hw$.Kw.R>mo.n.  E. lo.H$. Omo‹S> H$ÝX  Vmoa dmbo  ^§S>maU Ho$ 3 _hrZm|  
Progeny (Q>./ho.) (%) DTH (%) (%) (%) H$ÝX (%) Ho$ ~mX ^ma j{V 
 TY MY TSS AGB Doubles Bolters (% ) 

(t/ha) (%) (%) (%) (%) (%) Loss by weight 
after 3 months 
of storage (%)

Eg-19 x Ho$-11 E\$1 E_2 
S-19 x K-11 F1 M2

`y-21 x E_-13 (S>ãë`y) E\$1 E_2 
U-21 x M-13 (W) F1 M2

49.67 100 120 11 58.63 0.00 0.00 50.52

 41.51 100 113 11 48.48 0.00 0.00 26.53

g§V{V Hw$.C.  {d.`mo.C.  Iw.V.{X. Hw$.Kw.R>mo.n.  E. lo.H$. Omo‹S> H$ÝX  Vmoa dmbo  ^§S>maU Ho$ 3 _hrZm|  
Progeny (Q>./ho.) (%) DTH (%) (%) (%) H$ÝX (%) Ho$ ~mX ^ma j{V  
 TY MY TSS AGB Doubles Bolters (% ) 

(t/ha) (%) (%) (%) (%) (%) Loss by weight 
after 3 months 
of storage (%)

gm[aUr 2.4. a~r _m¡g_ Ho$ Xm¡amZ nrbo ß`mO H$s AmedmZ à{d{ï>`m| H$m àXe©Z
Table 2.4. Performance of the promising yellow onion lines during rabi season.

Hw$.C.-Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, E. lo.H$.-E loUr Ho$ H$ÝX, M.{H$.-M¶{ZV {H$ñ‘
TY – total yield, MY – marketable yield, DTH – days to harvest, AGB – A grade bulb, C- Check 

dmB©-003 E_ 

\w$bo gwdUm© (M.{H$.) 28.10 94.89 113 10.80 11.78 1.72 0.00  47.30 76.03

Phule Suvarna (C)

AH$m© nrVmå~a (M.{H$.) 27.95 88.35 113 12.27 15.36 6.71 0.00  43.95 60.52

Arka Pitamber (C)

H«$mpÝVH$ AÝVa (5%)   6.36 10.87 3.05   0.57 12.46 3.85 0.31  17.61 18.60

CD (5%)

33.74 97.70 113 10.77 23.18 1.05 0.00 33.05 34.12

Y-003 M

nrbr ß`mO H$s  Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. E lo.H$. Omo‹S> H$ÝX Vmoa dmbo             
à{d{ï>`m§ Q>./ho. (%)  DTH (%) (%) (%) H$ÝX (%)            
Yellow TY MY(%) TSS(%) AGB(%) Doubles Bolters ^§S>maU Ho$  ^§S>maU Ho$

onion lines (t/ha) (%) (%) 3 _hrZm|  4 _hrZm| 
~mX Ho$ ~mX 

after 3 after 4 
months months 

of storage of storage

 Hw$b j{V
Total loss (%)   
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CÞV g\o$X Am¡a nrbr àOZZ à{d{ï>`m| H$m nN>oVr Iar\$ Ho$ 
Xm¡amZ _yë`m§H$Z

nN>Vo r Iar\$ H$o  Xma¡ mZ 15 A{J_« /àOZZ à{d{ï>̀ m| _,|  8 à{d{ï>̀ m§ o Zo 
35 Q>./h.o  go A{YH$ CnO Xr & gm_mÝ` {H$ñ_ ̂ r_m eŵ m«  _| 36.95 
Q>./h.o  CnO nmB© JB&©  VrZ à{d{ï>̀ m| (S>ãë`-y 029/E_-1, S>ãë`-y
009 ES>r, S>ãë ỳ -340/E_-4) _| gm_mÝ` {H$ñ_ H$s Vbw Zm _| 
A{YH$ CnO (43.3 go 51.2 Q>./h.o ) nmB© JB&©   BZ_| 2.19 go 
45.45% H$o  ~rM Vmao  dmbo H$ÝX XIo o JE& AmR> à{d{ï>̀ m| _| 10% Vmao  
dmbo H$ÝX XIo o JE O~{H$ ^r_m eŵ m«  _| 13.13%, \$w bo g\$o X _| 
22.5% Ama¡  EE\$S>ãë ỳ _| 45.36% Vmao  dmbo H$ÝX nmE JE& Mma 
de§ H$« _m| (S>ãë`-y 029/E_-1, S>ãë ỳ 009 ES>r, S>ãë`-y
441/BE© b-4 Ama¡  S>ãë`-y 178/E_-1) _| ~S‹ >o AmH$ma H$o  H$ÝX 
(60% go A{YH$ E lUo r) Ama¡  A{YH$V‘ 69.93% H$ÝX nmE JE 
O~{H$ M¶{ZV {H$ñ_ ̂ r_m eŵ m«  _| Ego o H$ÝXm| H$s _mÌm 43% hr nmB© 
JB&©  N>… de§ H$« _m| Ama¡  EH$ M¶{ZV {H$ñ_ _| ̂ S§ >maU H$o  Mma _hrZo ~mX 
^S§ >maU j{V 20% go H$_ nmB© JB,©  O~{H$ ^S§ >maU H$o  6 _hrZo ~mX 
VrZ de§ H$« _m| AWmV© ² S>ãë ỳ 442 ES>r, S>ãë`-y 340/E_-4 Ama¡  
ìhmBQ© > _mqgJ H$ånm{o Oµ Q> (S>rgr)  _| dOZ j{V 30% go H$_ nmB© JB&©  

nN>oVr Iar\$ Ho$ Xm¡amZ CËnm{XV H$ÝXm| go ~mah nN>oVr Iar\$ 
(EbOr) d§eH«$_m| H$mo {dH${gV {H$`m J`m& BZ d§eH«$_m| Ho$ E\$  3
Am~mXr H$m _yë`m§H$Z {H$`m J`m ({MÌ 2.3)& g^r d§eH«$_m| Zo 
gm_mÝ` {H$ñ_ H$s Anojm A{YH$ CnO Xr Am¡a N>h d§eH«$_m| _| 
gm_mÝ` {H$ñ_ ^r_m ew^«m (36.95 Q>./ho.) go H$m\$s A{YH$ 
{dnUZ `mo½` CnO (44.4-57.9 Q>./ho.) nmB© JB©& Vmoa AmZm 
nN>oVr Iar\$ Ho$ Xm¡amZ EH$ ~‹S>r g_ñ`m h¡& bo{H$Z BZ N>… EbOr 
à{d{ï>`m| _| H$moB© ^r Vmoa dmbo H$ÝX(~moëQ>a) Zht nmE JE, O~{H$ 
^r_m ew^«m _| 13.13%, \w$bo g\o$X _| 22.5 % Am¡a EE\$S>ãë`y _| 
45.36 % Vmoa dmbo H$ÝX nmE JE&

Evaluation of white and yellow advanced breeding 

lines during late kharif 

During late kharif out of 15 advance/breeding lines, 8 

lines yielded more than 35 t/ha. The check Bhima 

Shubhra yielded 36.95 t/ha. Three lines (W-029/M-1, W-

009 AD, W-340/M-4) yielded higher (43.3 to 51.2 t/ha) 

than the check. Bolters ranged between 2.19 to 45.45% 

in these lines. Eight lines produced less than 10% bolters, 

whereas check Bhima Shubhra had 13.13% bolters, Phule 

Safed had 22.5% bolters and in AFW it was 45.36%. Four 

lines (W-029/M-1, W-009 AD, W-441/EL-4 and W-

178/M-1) had bigger bulbs, where A grade bulbs were 

more than 60% and the maximum was 69.93% compared 

to 43% in check Bhima Shubhra. Storage losses were less 

than 20% in 6 lines including the check after four months 

of storage, whereas less than 30% of weight loss was 

observed in three lines viz., W-442 AD, W-340/M-4 and 

White Massing comp. (DC) after 6 months of storage.  

Twelve late kharif (LG) lines were developed from the 

bulbs produced during late kharif season. F  populations 3

of these lines were evaluated (Fig 2.6). All the lines gave 

higher yield over check and six lines produced 

significantly higher marketable yield (44.4 to 57.9 t/ha) 

than check Bhima Shubhra (36.95 t/ha). Bolters are major 

problem during late kharif. But there were no bolters in 

these six LG lines, whereas it was 13.13% in Bhima 

Shubhra, 22.5% in Phule Safed and 45.36% in AFW.  
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AGB – E lUo r H$o  H$ÝX (%)/A grade bulb (%), Vmao  dmbo H$ÝX (%)/bolters (%), Mrk bulb –{dnUZr` H$ÝX (%)/marketable bulbs (%), MY –  

{dnUZ `m½o ` CnO (Q>./h.o )/marketable yield (t/ha), TY – H$w b CnO (Q>./h.o )/total yield (t/ha), 4 _hrZo  H$o  ~mX ^ma j{V (%)/ wt loss after 

4 months (%)

{MÌ 2.6. {d{^Þ {deofVmAm| Ho$ {bE 
nN>oVr Iar\$ Ho$ _m¡g_ _| EbOr 
d§eH«$_m| (E) H$m CZHo$ _yb d§eH«$_ 
(~r) Ho$ gmW VwbZm

 Comparison between 
LG lines (A) with their original 
lines (B) in late kharif season 
for different characters

Fig. 2.6.

Project 3: Breeding for Improved Garlic 

Varieties

Garlic is a vegetatively propagated crop and does not 

flower. Therefore, as compared to onion, very few 

approaches are available to take up the programmes on 

crop improvement in garlic. Exploitation of existing 

natural variability and creation of new variability through 

biotechnological tools are the alternatives being tried at 

DOGR. 

A total of 69 elite lines along with check (Bhima Omkar) 

were evaluated during rabi for sixteen quantitative and 

qualitative traits. Four lines (ColAC-38.3, ColAC-50-5, 

ACC-316-12-3, and ColAC-316-25) yielded higher than 

check Bhima Omkar (Table 3.1). Line ACC-521 was found 

to mature early (110 days) as compared to check (142 

days) (Fig 3.1).

Development of high yielding garlic varieties 

suitable for different production areas through 

clonal selection 

n[a`moOZm  3 :  bhgwZ H$s CÞV {H$ñ_m|  H$m àOZZ   

bhgZw  EH$ dZñn{V H$o  ê$n ‘| àMm[aV \$gb h,¡  Omo {H$ \$y b Zht 

XVo m&  Bg{bE ß`mO H$s Vbw Zm _|  bhgZw  _| \$gb gYw ma H$m`H© $« _ 

H$aZo H$o  {bE ~hVþ  H$_ nÜX{V`m§ CnbãY h&¢  _mO¡ Xy  àmH$¥ {VH$ 

{d{dYVmAm| H$o  Cn`mJo  Ama¡  Od¡  àmÚ¡ m{o JH$s H$o  _mÜ`_ go Zd 

{d{dYVmAm| H$mo {dH${gV H$aZo hVo w {ZXeo mb` _| H$m{o ee H$s Om ahr h&¡

M¶{ZV {H$ñ_ (^r_m Amo_H$ma) Ho$ gmW 69 CÞV d§eH«$_m| H$m Hw$b 

gmobh _mÌmË_H$ Am¡a JwUmË_H$ bjUm| Ho$ {bE a~r ‘| _yë`m§H$Z 

{H$`m J`m& Mma d§eH«$_m| (H$mobEgr - 38.3 , H$mobEgr -50- 5, 

Egrgr -316 -12- 3, Am¡a H$mobEgr -316 -25) _| M¶{ZV 

{H$ñ_ ^r_m Amo_H$ma H$s VwbZm _| A{YH$ CnO nmB© JB© (gm[aUr 

3.1)& d§eH«$_ Egrgr -521 (110 {XZ _|) M¶{ZV {H$ñ_ (142 

{XZ) H$s VwbZm _| OëXr n[an¹$ hþB© ({MÌ 3.1)&

ŠbmoZb M`Z Ho$ _mÜ`_ go {d{^Þ CËnmXZ joÌm| Ho$ {bE 

Cn`wº$ A{YH$ CnO XoZo dmbr bhgwZ H$s {H$ñ_m| H$m  {dH$mg
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gm[aUr 3.1. a~r  2012-13 Ho$ Xm¡amZ bjU Ho$ AZwgma bhgwZ Ho$ AmedmZ CÞV d§eH«$_ 
Table 3.1. Trait-wise promising garlic elite lines identified during rabi 2012-13 

1
Marketable yield (q/ha) Egrgr-316-12-3 (61.56), H$mobEgr-316-25 (61.16) (41.02)

Bhima Omkar 

(61.56), Col-AC-316-25  (61.16) (41.02)

2 IwXmB© Ho$ {bE {XZ  Egrgr-521 (110 {XZ) ^r_m Amo_H$ma 7.09
Days to Harvest ACC-521 (110 days) (142 {XZ) 

Bhima Omkar 

(142 days)

3 Hw$b KwbZerb R>mog nXmW©  grS>rQ>r-14 H$mob-0.5 (44.56), EggrEg-5 /E_-4 (44), ^r_m Amo_H$ma 1.98
0( {~«Šg) grOrQ>r-11/E_-4 (43.6), Eg~rQ>r-14-1/E_-3 (43.6), (38.2)

0
TSS ( Brix) H$mobgrS>rQ>r-14-1 (43.2)  Bhima Omkar 

CDT-14col-0.5 (44.56), SCS-5/M4 (44), CGT-11/M-4 (38.2)

(43.6), SBT-14-1/M-3 (43.6), ColCDT-14-1 (43.2)

4 Am¡gVZ H$ÝX ^ma (J«m.) gr~rEg-6-7 (23), H$mobEgr-316.15 (22), ^r_m Amo_H$ma 4.04
Average Bulb Weight (g) Eg~rQ>r-14-1/E_4 (22), grOrQ>r-11 (22) (16.9) 

CBS-6-7 (23), ColAC-316.15 (22), SBT-14-1/M4 (22), Bhima Omkar

CGT-11 (22) (16.9)

{dnUZ `mo½` CnO (q¹$./ho.) H$mobEgr-38.3 (63.69), H$mobEgr-50-5 (62.46), ^r_m Amo_H$ma 20.05

ColAC-38.3 (63.69), ColAC-50-5 (62.46), ACC-316-12-3 

*à{d{ï> g§»`m Ho$ ~mX H$moð>H$ _| bjU _yë`  
* Trait value in parenthesis following the entry number

H«$.g§.  bjU nhMmZr JB© à{d{ï>`m§ M¶{ZV {H$ñ_      H«$mpÝVH$ AÝVa  
 S. Traits Identified entries* Check (5%)

No. CD (5%)



CÞV g\o$X Am¡a nrbr àOZZ à{d{ï>`m| H$m nN>oVr Iar\$ Ho$ 
Xm¡amZ _yë`m§H$Z

nN>Vo r Iar\$ H$o  Xma¡ mZ 15 A{J_« /àOZZ à{d{ï>̀ m| _,|  8 à{d{ï>̀ m§ o Zo 
35 Q>./h.o  go A{YH$ CnO Xr & gm_mÝ` {H$ñ_ ̂ r_m eŵ m«  _| 36.95 
Q>./h.o  CnO nmB© JB&©  VrZ à{d{ï>̀ m| (S>ãë`-y 029/E_-1, S>ãë`-y
009 ES>r, S>ãë ỳ -340/E_-4) _| gm_mÝ` {H$ñ_ H$s Vbw Zm _| 
A{YH$ CnO (43.3 go 51.2 Q>./h.o ) nmB© JB&©   BZ_| 2.19 go 
45.45% H$o  ~rM Vmao  dmbo H$ÝX XIo o JE& AmR> à{d{ï>̀ m| _| 10% Vmao  
dmbo H$ÝX XIo o JE O~{H$ ^r_m eŵ m«  _| 13.13%, \$w bo g\$o X _| 
22.5% Ama¡  EE\$S>ãë ỳ _| 45.36% Vmao  dmbo H$ÝX nmE JE& Mma 
de§ H$« _m| (S>ãë`-y 029/E_-1, S>ãë ỳ 009 ES>r, S>ãë`-y
441/BE© b-4 Ama¡  S>ãë`-y 178/E_-1) _| ~S‹ >o AmH$ma H$o  H$ÝX 
(60% go A{YH$ E lUo r) Ama¡  A{YH$V‘ 69.93% H$ÝX nmE JE 
O~{H$ M¶{ZV {H$ñ_ ̂ r_m eŵ m«  _| Ego o H$ÝXm| H$s _mÌm 43% hr nmB© 
JB&©  N>… de§ H$« _m| Ama¡  EH$ M¶{ZV {H$ñ_ _| ̂ S§ >maU H$o  Mma _hrZo ~mX 
^S§ >maU j{V 20% go H$_ nmB© JB,©  O~{H$ ^S§ >maU H$o  6 _hrZo ~mX 
VrZ de§ H$« _m| AWmV© ² S>ãë ỳ 442 ES>r, S>ãë`-y 340/E_-4 Ama¡  
ìhmBQ© > _mqgJ H$ånm{o Oµ Q> (S>rgr)  _| dOZ j{V 30% go H$_ nmB© JB&©  

nN>oVr Iar\$ Ho$ Xm¡amZ CËnm{XV H$ÝXm| go ~mah nN>oVr Iar\$ 
(EbOr) d§eH«$_m| H$mo {dH${gV {H$`m J`m& BZ d§eH«$_m| Ho$ E\$  3
Am~mXr H$m _yë`m§H$Z {H$`m J`m ({MÌ 2.3)& g^r d§eH«$_m| Zo 
gm_mÝ` {H$ñ_ H$s Anojm A{YH$ CnO Xr Am¡a N>h d§eH«$_m| _| 
gm_mÝ` {H$ñ_ ^r_m ew^«m (36.95 Q>./ho.) go H$m\$s A{YH$ 
{dnUZ `mo½` CnO (44.4-57.9 Q>./ho.) nmB© JB©& Vmoa AmZm 
nN>oVr Iar\$ Ho$ Xm¡amZ EH$ ~‹S>r g_ñ`m h¡& bo{H$Z BZ N>… EbOr 
à{d{ï>`m| _| H$moB© ^r Vmoa dmbo H$ÝX(~moëQ>a) Zht nmE JE, O~{H$ 
^r_m ew^«m _| 13.13%, \w$bo g\o$X _| 22.5 % Am¡a EE\$S>ãë`y _| 
45.36 % Vmoa dmbo H$ÝX nmE JE&

Evaluation of white and yellow advanced breeding 

lines during late kharif 

During late kharif out of 15 advance/breeding lines, 8 

lines yielded more than 35 t/ha. The check Bhima 

Shubhra yielded 36.95 t/ha. Three lines (W-029/M-1, W-

009 AD, W-340/M-4) yielded higher (43.3 to 51.2 t/ha) 

than the check. Bolters ranged between 2.19 to 45.45% 

in these lines. Eight lines produced less than 10% bolters, 

whereas check Bhima Shubhra had 13.13% bolters, Phule 

Safed had 22.5% bolters and in AFW it was 45.36%. Four 

lines (W-029/M-1, W-009 AD, W-441/EL-4 and W-

178/M-1) had bigger bulbs, where A grade bulbs were 

more than 60% and the maximum was 69.93% compared 

to 43% in check Bhima Shubhra. Storage losses were less 

than 20% in 6 lines including the check after four months 

of storage, whereas less than 30% of weight loss was 

observed in three lines viz., W-442 AD, W-340/M-4 and 

White Massing comp. (DC) after 6 months of storage.  

Twelve late kharif (LG) lines were developed from the 

bulbs produced during late kharif season. F  populations 3

of these lines were evaluated (Fig 2.6). All the lines gave 

higher yield over check and six lines produced 

significantly higher marketable yield (44.4 to 57.9 t/ha) 

than check Bhima Shubhra (36.95 t/ha). Bolters are major 

problem during late kharif. But there were no bolters in 

these six LG lines, whereas it was 13.13% in Bhima 

Shubhra, 22.5% in Phule Safed and 45.36% in AFW.  
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AGB – E lUo r H$o  H$ÝX (%)/A grade bulb (%), Vmao  dmbo H$ÝX (%)/bolters (%), Mrk bulb –{dnUZr` H$ÝX (%)/marketable bulbs (%), MY –  

{dnUZ `m½o ` CnO (Q>./h.o )/marketable yield (t/ha), TY – H$w b CnO (Q>./h.o )/total yield (t/ha), 4 _hrZo  H$o  ~mX ^ma j{V (%)/ wt loss after 

4 months (%)
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nN>oVr Iar\$ Ho$ _m¡g_ _| EbOr 
d§eH«$_m| (E) H$m CZHo$ _yb d§eH«$_ 
(~r) Ho$ gmW VwbZm

 Comparison between 
LG lines (A) with their original 
lines (B) in late kharif season 
for different characters

Fig. 2.6.

Project 3: Breeding for Improved Garlic 

Varieties

Garlic is a vegetatively propagated crop and does not 

flower. Therefore, as compared to onion, very few 

approaches are available to take up the programmes on 

crop improvement in garlic. Exploitation of existing 

natural variability and creation of new variability through 

biotechnological tools are the alternatives being tried at 

DOGR. 

A total of 69 elite lines along with check (Bhima Omkar) 

were evaluated during rabi for sixteen quantitative and 

qualitative traits. Four lines (ColAC-38.3, ColAC-50-5, 

ACC-316-12-3, and ColAC-316-25) yielded higher than 

check Bhima Omkar (Table 3.1). Line ACC-521 was found 

to mature early (110 days) as compared to check (142 

days) (Fig 3.1).

Development of high yielding garlic varieties 

suitable for different production areas through 

clonal selection 

n[a`moOZm  3 :  bhgwZ H$s CÞV {H$ñ_m|  H$m àOZZ   

bhgZw  EH$ dZñn{V H$o  ê$n ‘| àMm[aV \$gb h,¡  Omo {H$ \$y b Zht 

XVo m&  Bg{bE ß`mO H$s Vbw Zm _|  bhgZw  _| \$gb gYw ma H$m`H© $« _ 

H$aZo H$o  {bE ~hVþ  H$_ nÜX{V`m§ CnbãY h&¢  _mO¡ Xy  àmH$¥ {VH$ 

{d{dYVmAm| H$o  Cn`mJo  Ama¡  Od¡  àmÚ¡ m{o JH$s H$o  _mÜ`_ go Zd 

{d{dYVmAm| H$mo {dH${gV H$aZo hVo w {ZXeo mb` _| H$m{o ee H$s Om ahr h&¡

M¶{ZV {H$ñ_ (^r_m Amo_H$ma) Ho$ gmW 69 CÞV d§eH«$_m| H$m Hw$b 

gmobh _mÌmË_H$ Am¡a JwUmË_H$ bjUm| Ho$ {bE a~r ‘| _yë`m§H$Z 

{H$`m J`m& Mma d§eH«$_m| (H$mobEgr - 38.3 , H$mobEgr -50- 5, 

Egrgr -316 -12- 3, Am¡a H$mobEgr -316 -25) _| M¶{ZV 

{H$ñ_ ^r_m Amo_H$ma H$s VwbZm _| A{YH$ CnO nmB© JB© (gm[aUr 

3.1)& d§eH«$_ Egrgr -521 (110 {XZ _|) M¶{ZV {H$ñ_ (142 

{XZ) H$s VwbZm _| OëXr n[an¹$ hþB© ({MÌ 3.1)&

ŠbmoZb M`Z Ho$ _mÜ`_ go {d{^Þ CËnmXZ joÌm| Ho$ {bE 

Cn`wº$ A{YH$ CnO XoZo dmbr bhgwZ H$s {H$ñ_m| H$m  {dH$mg
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gm[aUr 3.1. a~r  2012-13 Ho$ Xm¡amZ bjU Ho$ AZwgma bhgwZ Ho$ AmedmZ CÞV d§eH«$_ 
Table 3.1. Trait-wise promising garlic elite lines identified during rabi 2012-13 

1
Marketable yield (q/ha) Egrgr-316-12-3 (61.56), H$mobEgr-316-25 (61.16) (41.02)

Bhima Omkar 

(61.56), Col-AC-316-25  (61.16) (41.02)

2 IwXmB© Ho$ {bE {XZ  Egrgr-521 (110 {XZ) ^r_m Amo_H$ma 7.09
Days to Harvest ACC-521 (110 days) (142 {XZ) 

Bhima Omkar 

(142 days)

3 Hw$b KwbZerb R>mog nXmW©  grS>rQ>r-14 H$mob-0.5 (44.56), EggrEg-5 /E_-4 (44), ^r_m Amo_H$ma 1.98
0( {~«Šg) grOrQ>r-11/E_-4 (43.6), Eg~rQ>r-14-1/E_-3 (43.6), (38.2)

0
TSS ( Brix) H$mobgrS>rQ>r-14-1 (43.2)  Bhima Omkar 

CDT-14col-0.5 (44.56), SCS-5/M4 (44), CGT-11/M-4 (38.2)

(43.6), SBT-14-1/M-3 (43.6), ColCDT-14-1 (43.2)

4 Am¡gVZ H$ÝX ^ma (J«m.) gr~rEg-6-7 (23), H$mobEgr-316.15 (22), ^r_m Amo_H$ma 4.04
Average Bulb Weight (g) Eg~rQ>r-14-1/E_4 (22), grOrQ>r-11 (22) (16.9) 

CBS-6-7 (23), ColAC-316.15 (22), SBT-14-1/M4 (22), Bhima Omkar

CGT-11 (22) (16.9)

{dnUZ `mo½` CnO (q¹$./ho.) H$mobEgr-38.3 (63.69), H$mobEgr-50-5 (62.46), ^r_m Amo_H$ma 20.05

ColAC-38.3 (63.69), ColAC-50-5 (62.46), ACC-316-12-3 

*à{d{ï> g§»`m Ho$ ~mX H$moð>H$ _| bjU _yë`  
* Trait value in parenthesis following the entry number

H«$.g§.  bjU nhMmZr JB© à{d{ï>`m§ M¶{ZV {H$ñ_      H«$mpÝVH$ AÝVa  
 S. Traits Identified entries* Check (5%)

No. CD (5%)



A total of 104 garlic accessions were evaluated during 

kharif season (2013) and data were recorded on 16 

horticultural traits. Two germplasm accessions (654 and 

671) and seven elite lines (AC-74-7, ACC-471, ColAC-

316.15, RG-37, ColAC-36-0.5, CDT-14.6, T-8-1) had 

significantly higher yield than the check Bhima Purple 
2(0.355kg/m ) (Fig. 3.2 and 3.3 and Table 3.2). However, 

bulb formation was not observed in 27 accessions. Bulbil 

formation was observed in 19 accessions (Fig. 3.4).  

{MÌ. 3.1 Fig. 3.1.. Egrgr -521 H$s OëX n[an¹$Vm   Early maturity of ACC-521

bhgwZ H$s Hw$b 104 à{d{ï>`m| H$m Iar\$ _m¡g_ (2013) Ho$ Xm¡amZ 
_yë`m§H$Z {H$`m J`m Am¡a 16 ~mJdmZr bjUm| Ho$ {bE VÏ`m| H$mo  
XO© {H$`m J`m& Xmo OZZÐì` à{d{ï>`m|  (654 Am¡a 671) Am¡a gmV 
CÞV d§eH«$_m| (Egr-74-7, Egrgr-471, H$mobEgr- 
316.15, AmaOr-37, H$mobEgr- 36- 0.5, grS>rQ>r- 14.6, 
Q>r 8-1) _| M¶{ZV {H$ñ_ ̂ r_m nanb H$s VwbZm _| H$m\$s A{YH$ 

2CnO (0.355 {H$.J«m./_r ) nmB© JB© ({MÌ 3.2 Am¡a 3.3 Am¡a 
gm[aUr 3.2)& hmbm§{H$ 27 à{d{ï>`m| _| H§$X JR>Z Zht nm`m J`m & 
H§${XH$m JR>Z 19 à{d{ï ̀ m| _| nm`m J`m ({MÌ 3.4 )&
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gm[aUr 3.2. Iar\$ 2013 _| AmedmZ à{d{ï²>`m| Am¡a CÞV d§eH«$_m| H$s nhMmZ
Table 3.2. Identified promising accessions and elite lines in kharif 2013 

A OZZÐì` 
A Germplasm

2{dnUZ `m½o ` CnO ({H$.Jm« ./_r. ) 671 (1.28), 654 (1.24)  ^r_m nanb (0.355) 0.109
2Marketable yield (kg/m ) 671 (1.28), 654 (1.24) Bhima Purple (0.355)

~ CÞV d§eH«$_
B Elite lines

2{dnUZ `mo½` CnO ({H$.J«m./_r. ) Egr-74-7 (1.04), Egrgr-355 (1.04),  ^r_m nanb (0.355)    0.234
2Marketable yield (kg/m ) H$mobEgr-316.15(0.78),H$mobEgr-316-0.5(0.75)    Bhima Purple 

AC-74-7 (1.04), ACC-355 (1.04), ColAC-316.15   (0.355)
(0.78),ColAC-316-0.5 (0.75) 

*H$moð>H$ _| {dnUZ ¶mo½¶ CnO {bIr h¡& *Figures in paranthesis is marketable yield

 H«$. g§. bjU nhMmZr JB© à{d{ï>`m§* M¶{ZV {H$ñ_* H«$mpÝVH$ 
 Sr. Traits Identified entries* Check* AÝVa (5%)
 No.   CD (5%)

{MÌ.3.2.

Fig. 3.2

 Iar\$ Ho$ _m¡g_ _| 
{d{^Þ à{d{ï>`m|/d§eH«$_m|/
{H$ñ_m|  H$s  CnO

of various accessions/lines/
varieties in kharif season   

. Yield performance 

{MÌ 3.3 .
Fig 3.3.

 Iar\$ 2013 _| nhMmZ H$s JB© AmedmZ à{d{ï>`m§ 
 Promising lines identified in kharif 2013

   H$mobEgr-316-15 ColAC-316-15

654EZB© 654NE

671EZB© 671NE
Egrgr-74-7 ACC-74-7
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 à{d{ï> E_ -282 _| N>Ù VZo Ho$ Cna _w»` Aj na H$pÝXH$m JR>Z-H$j  
pñW{V _| 

 Bulbil formation on main axis over pseudo stem - axillary 
position in line M-282

{MÌ 3.4~.
Fig. 3.4b.

 à{d{ï> Ama -652 _| nwîn S§>R>b na H$pÝXH$m JR>Z-AJ« na
 Bulbil formation on floral scape - terminal 

position in line R-652 

Induction of somaclonal variations in garlic 

To induce variability in garlic, an experiment on induction 

of somaclonal variation was initiated (Fig 3.5). Root tips of 

Bhima Omkar and Bhima Purple were inoculated on four 

different callus induction media consisting of basal B5 

medium with either 0.25 or  0.5 mg /l  2,4-

D ich lorophenoxyacet i c  ac id  (2 ,4 -D)  and  6 -

Benzylaminopurine (BA) (1 mg/l) or kinetin (2.25 mg/l) or 

picloram(0.25 mg/l). Callus induction was maximum in 

media having 0.5 mg/l 2, 4-D and 1 mg/l BA. Calli were 

transferred to three proliferation media (B5 with 0.5mg/l 

2,4-D and 0.5, 0.25, 0.1 mg/l BA). After one month of 

culturing, proliferation of healthy yellowish calli were 

bhgwZ _| gmo_mŠbmoZb {d{dYVmAm| H$m A{Yð>mnZ 

bhgZw  _| {d{dYVmAm| H$mo à[o aV H$aZo H$o  {bE gm_o mŠbmZo b  {^ÞVm 
na EH$ à`mJo   eêw $ {H$`m J`m ({MÌ 3.5)& ̂ r_m Am_o H$ma Ama¡  ̂ r_m 
nanb H$s OS‹ > H$s ZmHo $ H$mo Mma AbJ àao U _mÜ`_m| na à{Vam{o nV 
{H$`m J`m& BZ _mÜ`_m| _| ~r 5 _mÜ`_ _| 0.25 ̀ m 0.5 {_.Jm« ./ br. 
2, 4- S>m`Šbmao m\o $o ZmŠo gr Ag° {o Q>H$ Aåb (2,4-S>r ) Ama¡  6- 
~Zo OmBbA{_Zmno [w aZ (~rE) (1 {_.Jm« ./br.) `m H$mBZQo >rZ (2.25 
{_.Jm« ./br.) `m {nŠbmao m_ (0.25 {_.Jm« ./br.) H$m  g§̀ mOo Z {H$`m 
J`m& H$¡ bg àao U _mÜ`_ 0.5 {_.Jm« ./br. 2, 4 - S>r Ama¡  1 
{_.Jm« ./br. ~rE _| A{YH$V_ nm`m J`m& H$¡ {b VrZ àgma _mÜ`_m| (~r 
5 _| 0.5 {_.Jm« . /br 2, 4- S>r Ama¡  0.5, 0.25, 0.1 {_.Jm« ./br. 
~rE ) na ñWmZmV§ [aV {H$E JE& gd§ YZ©  H$o  EH$ _hrZo H$o  ~mX , ñdñW 



A total of 104 garlic accessions were evaluated during 

kharif season (2013) and data were recorded on 16 

horticultural traits. Two germplasm accessions (654 and 

671) and seven elite lines (AC-74-7, ACC-471, ColAC-

316.15, RG-37, ColAC-36-0.5, CDT-14.6, T-8-1) had 

significantly higher yield than the check Bhima Purple 
2(0.355kg/m ) (Fig. 3.2 and 3.3 and Table 3.2). However, 

bulb formation was not observed in 27 accessions. Bulbil 

formation was observed in 19 accessions (Fig. 3.4).  

{MÌ. 3.1 Fig. 3.1.. Egrgr -521 H$s OëX n[an¹$Vm   Early maturity of ACC-521

bhgwZ H$s Hw$b 104 à{d{ï>`m| H$m Iar\$ _m¡g_ (2013) Ho$ Xm¡amZ 
_yë`m§H$Z {H$`m J`m Am¡a 16 ~mJdmZr bjUm| Ho$ {bE VÏ`m| H$mo  
XO© {H$`m J`m& Xmo OZZÐì` à{d{ï>`m|  (654 Am¡a 671) Am¡a gmV 
CÞV d§eH«$_m| (Egr-74-7, Egrgr-471, H$mobEgr- 
316.15, AmaOr-37, H$mobEgr- 36- 0.5, grS>rQ>r- 14.6, 
Q>r 8-1) _| M¶{ZV {H$ñ_ ̂ r_m nanb H$s VwbZm _| H$m\$s A{YH$ 

2CnO (0.355 {H$.J«m./_r ) nmB© JB© ({MÌ 3.2 Am¡a 3.3 Am¡a 
gm[aUr 3.2)& hmbm§{H$ 27 à{d{ï>`m| _| H§$X JR>Z Zht nm`m J`m & 
H§${XH$m JR>Z 19 à{d{ï ̀ m| _| nm`m J`m ({MÌ 3.4 )&
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gm[aUr 3.2. Iar\$ 2013 _| AmedmZ à{d{ï²>`m| Am¡a CÞV d§eH«$_m| H$s nhMmZ
Table 3.2. Identified promising accessions and elite lines in kharif 2013 

A OZZÐì` 
A Germplasm

2{dnUZ `m½o ` CnO ({H$.Jm« ./_r. ) 671 (1.28), 654 (1.24)  ^r_m nanb (0.355) 0.109
2Marketable yield (kg/m ) 671 (1.28), 654 (1.24) Bhima Purple (0.355)

~ CÞV d§eH«$_
B Elite lines

2{dnUZ `mo½` CnO ({H$.J«m./_r. ) Egr-74-7 (1.04), Egrgr-355 (1.04),  ^r_m nanb (0.355)    0.234
2Marketable yield (kg/m ) H$mobEgr-316.15(0.78),H$mobEgr-316-0.5(0.75)    Bhima Purple 

AC-74-7 (1.04), ACC-355 (1.04), ColAC-316.15   (0.355)
(0.78),ColAC-316-0.5 (0.75) 

*H$moð>H$ _| {dnUZ ¶mo½¶ CnO {bIr h¡& *Figures in paranthesis is marketable yield

 H«$. g§. bjU nhMmZr JB© à{d{ï>`m§* M¶{ZV {H$ñ_* H«$mpÝVH$ 
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 No.   CD (5%)
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 à{d{ï> E_ -282 _| N>Ù VZo Ho$ Cna _w»` Aj na H$pÝXH$m JR>Z-H$j  
pñW{V _| 

 Bulbil formation on main axis over pseudo stem - axillary 
position in line M-282

{MÌ 3.4~.
Fig. 3.4b.

 à{d{ï> Ama -652 _| nwîn S§>R>b na H$pÝXH$m JR>Z-AJ« na
 Bulbil formation on floral scape - terminal 

position in line R-652 

Induction of somaclonal variations in garlic 

To induce variability in garlic, an experiment on induction 

of somaclonal variation was initiated (Fig 3.5). Root tips of 

Bhima Omkar and Bhima Purple were inoculated on four 

different callus induction media consisting of basal B5 

medium with either 0.25 or  0.5 mg /l  2,4-

D ich lorophenoxyacet i c  ac id  (2 ,4 -D)  and  6 -

Benzylaminopurine (BA) (1 mg/l) or kinetin (2.25 mg/l) or 

picloram(0.25 mg/l). Callus induction was maximum in 

media having 0.5 mg/l 2, 4-D and 1 mg/l BA. Calli were 

transferred to three proliferation media (B5 with 0.5mg/l 

2,4-D and 0.5, 0.25, 0.1 mg/l BA). After one month of 

culturing, proliferation of healthy yellowish calli were 

bhgwZ _| gmo_mŠbmoZb {d{dYVmAm| H$m A{Yð>mnZ 

bhgZw  _| {d{dYVmAm| H$mo à[o aV H$aZo H$o  {bE gm_o mŠbmZo b  {^ÞVm 
na EH$ à`mJo   eêw $ {H$`m J`m ({MÌ 3.5)& ̂ r_m Am_o H$ma Ama¡  ̂ r_m 
nanb H$s OS‹ > H$s ZmHo $ H$mo Mma AbJ àao U _mÜ`_m| na à{Vam{o nV 
{H$`m J`m& BZ _mÜ`_m| _| ~r 5 _mÜ`_ _| 0.25 ̀ m 0.5 {_.Jm« ./ br. 
2, 4- S>m`Šbmao m\o $o ZmŠo gr Ag° {o Q>H$ Aåb (2,4-S>r ) Ama¡  6- 
~Zo OmBbA{_Zmno [w aZ (~rE) (1 {_.Jm« ./br.) `m H$mBZQo >rZ (2.25 
{_.Jm« ./br.) `m {nŠbmao m_ (0.25 {_.Jm« ./br.) H$m  g§̀ mOo Z {H$`m 
J`m& H$¡ bg àao U _mÜ`_ 0.5 {_.Jm« ./br. 2, 4 - S>r Ama¡  1 
{_.Jm« ./br. ~rE _| A{YH$V_ nm`m J`m& H$¡ {b VrZ àgma _mÜ`_m| (~r 
5 _| 0.5 {_.Jm« . /br 2, 4- S>r Ama¡  0.5, 0.25, 0.1 {_.Jm« ./br. 
~rE ) na ñWmZmV§ [aV {H$E JE& gd§ YZ©  H$o  EH$ _hrZo H$o  ~mX , ñdñW 



MaU -1:  H¡$bg H$m àoaU (~r5 + 0.5 {_.J«m./br. 
2, 4-S>r  + 1 {_.J«m. /br. ~rE)
Step-1: Induction of callus (B5 + 0.5 mg/
l 2, 4-D + 1 mg/l BA)  

MaU-2: H¡$bg H$m àgma (~r5 + 0.5 {_.J«m./br.  2,4-S>r + 0.1 {_.J«m. /br. ~rE)
Step-2: Proliferation of callus (B5 + 0.5 mg/l 2,4-D + 0.1 mg/l BA) 
 

MaU -3: VZm| H$m nwZê$ËnmXZ (~r5 + 0.1 
{_.J«m./br. 2, 4-S>r)
Step-3: Regeneration of shoots (B5 + 0.1 
mg/l 2, 4-D)
 

MaU -4: O‹S> Am¡a VZm| Ho$ nwZê$ËnmXZ Am¡a 
~‹T>md Ho$ gmW nm¡Ym| H$s ñWmnZm (~r5 + 
1 {_.J«m./br. H$mBZo{Q>Z)
Step-4: Establishment of plant with 
regeneration of root and elongation 
of shoots (B5 +1 mg/l kinetin ) 
 

MaU -5: H§$X àoaU Ho$ gmW O‹S> Am¡a VZm| 
H$m ~‹T>md (~r5 + 1 {_.J«m./br. H$mBZo{Q>Z  
+ 6% gwH«$moO)
Step-5: Root and shoot elongation 
with bulb induction  (B5 + 1 mg/l 
kinetin + 6% sucrose)

3-4 gámh/3-4 weeks 3-4 gámh/3-4 weeks

2-4 Cn g§dY©Z (1 ‘mh àË¶oH$)
2-4 sub culturing (1 month each)

2-4 Cn g§dY©Z (1 ‘mh àË¶oH$)
2-4 sub culturing (1 month each)

{ÛVr¶ Cn g§dY©Z 
Second subculturing

{MÌ 3.5.
Fig. 3.5.

 bhgwZ _| H¡$bg g§dY©Z Ho$ _mÜ`_ go nm¡Ym| Ho$ nwZê$ËnmXZ Ho$ {d{^Þ MaU
 Various steps of regeneration of plants through callus culture in garlic

nrbo H$¡ {b H$m àgma ~r 5 _mÜ`_ _| 0.5 {_.Jm« ./br. 2 , 4 -S>r Ama¡  
0.1 {_.Jm« ./br. ~rE  _| àmá {H$`m J`m& gd§ {YV©  H$¡ bg H$mo VZo H$o  
nZw ê$ËnmXZ H$o  {bE _mÜ`_ (~r 5 _mÜ`_ _| 0.1, 0.2 Ama¡  0.3 
{_.Jm« ./br. 2, 4 -S>r Ama¡  1 {_.Jm« ./br. ~rE) _| ñWmZmV§ [aV H$a 
{X`m J`m& EH$ hr _mÜ`_ na Xmo Cn gd§ YZ©  H$o  ~mX, ñdñW nmY¡ o 0.1 
{_.Jm«  /br. 2, 4- S>r ̀ ºw $ _mÜ`_ _| àmá {H$E JE& {dH${gV VZm| H$mo 
1 {_.Jm« ./br. H$mBZQo >rZ  `ºw $ gmW ~r5 _mÜ`_ na naIZ{b¶m| _| 
ñWmZmV§ [aV H$a {X`m J`m& ~S‹ >o hEþ  nmY¡ o 1 {_.Jm« ./br. H$mBZQo >rZ  Ama¡  
6% eH$© am `ºw $ ~r 5 _mÜ`_ _| ñWmZmV§ [aV H$a {XE JE {Oggo 
à`mJo embm _| gúy _ H$§ {XH$mE§ à[o aV hmo gH$| &  Bg àH$ma H$¡ bg gd§ YZ©  
H$o  _mÜ`_ go nmY¡ m| H$o  nZw ê$ËnmXZ H$o  {bE Bg {d{Y H$mo gm_o mŠbmZo b 
{^ÞVm na AÜ``Z H$o  {bE _mZH$sH$¥ V {H$`m J`m&

achieved in medium B5 with 0.5 mg/l 2, 4-D and 0.1 mg/l 

BA. Proliferated callus was then shifted to shoot 

regenerating media (B5 with 0.1, 0.2 and 0.3 mg/l 2,4-D 

and 1 mg/l BA). After two sub-culturing on same 

medium, healthy plantlets were obtained in B5 media 

with 0.1mg/l 2,4-D. Developed shoots were shifted to 

tubes containing B5 media with 1 mg/l kinetin. Well 

elongated plants were shifted to medium B5 containing 

1 mg/l kinetin and 6% sugar for induction of microbulbils 

in vitro.  Thus, protocol for regeneration of plants 

through callus culture has been standardized for studies 

on somaclonal variation. 
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Vmoa  AmZo(~mopëQ>§J) Ho$ {bE _mBQ>moH$m°pÝS´>`b _mH©$a

bhgwZ H$s {H$ñ_ _w»` ê$n go d§Ü` h¢ Am¡a dZñn{V Ho$ ê$n ‘| 
àMm[aV hmoVr h¢& _mBQ>moH$m°pÝS´>`b  S>rEZE  na AmYm[aV Vmoa 
(~mopëQ>§J) Ho$ {bE _mH©$a {d{dY ^m¡Jmo{bH$ _yb H$s 32 bhgwZ 
à{d{ï>`m| H$mo naIZo  Ho$ {bE BñVo_mb {H$E JE& ~mopëQ>§J _mH©$a 

(b§~mB© ∾1.4Ho$~r) H$m àdY©Z g^r à{d{ï>`m| _| {Z{hV Wm Omo 32 
à{d{ï>`m| _| Vmoa H$s j_Vm H$m g§Ho$VH$ h¡& Xÿgao {dœgZr` 

_mBQ>moH$m°pÝS´>`b  S>rEZE AmYm[aV _mH©$a (b§~mB© ∾3.7Ho$~r) H$m 
àdY©Z H$a Bg n[aUm_ H$s nw{ï> H$s JB©& VoBg à{d{ï>`m| Zo XmoZm| _mH©$a  
Ho$ àdY©Z {XImE Omo H$mB_o[aH$  OrZ ì`dñWm Ho$ ê$n _| hmo gH$Vo h¡ 
({MÌ.3.6 Am¡a gm[aUr 3.3)& Š`m|{H$ _mBQ>moH$m°pÝS´>`b  S>rEZE 
AmYm[aV _mH©$a Vmoa bjU Ho$ gmW g§~§{YV h¡, Bg{bE BZH$m à`moJ 
AnyU© Am¡a {~Zm Vmoa dmbo ŠbmoZ ‘| go nyU© Vmoa dmbo ŠbmoZ H$mo AbJ 
H$aZo Ho$ {bE {H$`m Om gH$Vm h¡ Am¡a nhMmZo JE nyU© ŠbmoZ H$mo 
AZwHy$b dmVmdaU _| nwînZ Ho$ {bE _yë`m§{H$V {H$`m Om gH$Vm h¡&

Mitochondrial marker for bolting 

Garlic cultivars are mainly sterile and propagated 

vegetatively. Mitochondrial DNA based bolt markers 

were used to screen 32 garlic accessions of diverse 

geographic origin. Amplification of bolt marker (length ∾ 

1.4kb) was observed in all the accessions indicating that 

all 32 accessions have inherent ability to bolt. The result 

was confirmed by amplifying second reliable 

mitochondrial DNA based marker (length ∾ 3.7kb). 

Twenty three accessions showed amplification of both 

the markers (Fig. 3.6 and Table 3.3) as they might have 

chimeric gene arrangement. Because of significant 

association of mitochondrial DNA based marker with 

bolting, it can be used to discriminate complete bolting 

clones reliably from non-bolting and incomplete-bolting 

and the identified clones can be evaluated under 

conducive environment for flowering studies.

    M  19 20 21 22 23 24 25 26 27 28 29 30  31 32 M

  M     1      2    3     4     5     6     7     8      9   10   11  1 2   13   14   15  16  17   18   M

M  19 20  21  22 23 24 25 26 27 28 29 30 31 32 M

   M    1      2    3     4     5     6     7     8     9    10  11  1 2   13   14   15  16  17  18   M

{MÌ 3.6.  

Fig.3.6.

 àmB_a g§`moOZ Ho$ ~¢qS>J H$m ñdén
 Banding pattern of primer combinations

{MÌ 3.6 A.
Fig. 3.6a

 nr1 - nr2 àmB_a g§`moOZ
 P1-P2 Primer Combination.

{MÌ 3.6~.
 Fig. 3.6b.

 nr1- nr3 àmB_a g§`moOZ
 P1-P3 Primer Combination

boÝg/Lanes: M-b°S>a/ladder ,1 - Or-3/G-3, 2 - Or-5/G-5, 3 - 654, 4 - 656, 5 - 662, 6 - 663, 7 - 664, 8 - 665, 9 - 667, 10 - 668, 11 - 669, 12 - 671, 13 

- 675, 14 - amZr~oÞwa ñWmZr`/Ranibennur Local, 15 - ñWmZr` JT>dmb/Gadhwal Local, 16 - OrOr-1/GG-1, 17 - OrOr-2/GG-2, 18 - OrOr-4/GG-4, 19 

- Or-41/G-41, 20 - Or-282/G-282, 21 - Or-355/G-355, 22 - Egr-50/AC-50, 23 - Egr-183/AC-183, 24 - Egr-316/AC-316, 25 - Egr-
378/AC-378, 26 - JmoXmdar/Godavari, 27 - EgOr-1/SG-1, 28 - grOr-1/CG-1, 29 - \w$bo ~gd§V/Phule Baswant, 30 - ̂ r_m nanb/Bhima Purple, 31 

- ̂ r_m Amo‘H$ma/Bhima Omkar, 32 - EHo$Or-2/AKG-2

1 3.7Ho$~r +1.4Ho$~r 23 656, 662, 663, 664, 665, 667, 668, 669, 675, OrOr-1, 
3.7kb +1.4kb OrOr-2, Or-41, Or-355, Egr-50, Egr-183, Egr-316, EgOr

-1, grOr-1, \w$bo ~gd§V, ^r_m nanb, ^r_m Amo_H$ma Am¡a EHo$Or-2

gm[aUr 3.3. S>rEZE AmYm[aV _mBQ>moH$m°pÝS´>`b  _mH©$a Ho$ àdY©Z Ho$ AmYma na à{d{ï>`m| H$m g_whZ
Table 3.3. Grouping of accessions on the basis of amplification of DNA based mitochondrial bolter marker

g_yh àd{Y©V Qw>H$‹S>m| àdY©Z Ho$ gmW  à{d{ï>`m§
Group H$s b§~mB© à{d{ï>`m| H$s g§»`m Accessions

Length of No. of accessions 
amplified fragment with amplification



MaU -1:  H¡$bg H$m àoaU (~r5 + 0.5 {_.J«m./br. 
2, 4-S>r  + 1 {_.J«m. /br. ~rE)
Step-1: Induction of callus (B5 + 0.5 mg/
l 2, 4-D + 1 mg/l BA)  

MaU-2: H¡$bg H$m àgma (~r5 + 0.5 {_.J«m./br.  2,4-S>r + 0.1 {_.J«m. /br. ~rE)
Step-2: Proliferation of callus (B5 + 0.5 mg/l 2,4-D + 0.1 mg/l BA) 
 

MaU -3: VZm| H$m nwZê$ËnmXZ (~r5 + 0.1 
{_.J«m./br. 2, 4-S>r)
Step-3: Regeneration of shoots (B5 + 0.1 
mg/l 2, 4-D)
 

MaU -4: O‹S> Am¡a VZm| Ho$ nwZê$ËnmXZ Am¡a 
~‹T>md Ho$ gmW nm¡Ym| H$s ñWmnZm (~r5 + 
1 {_.J«m./br. H$mBZo{Q>Z)
Step-4: Establishment of plant with 
regeneration of root and elongation 
of shoots (B5 +1 mg/l kinetin ) 
 

MaU -5: H§$X àoaU Ho$ gmW O‹S> Am¡a VZm| 
H$m ~‹T>md (~r5 + 1 {_.J«m./br. H$mBZo{Q>Z  
+ 6% gwH«$moO)
Step-5: Root and shoot elongation 
with bulb induction  (B5 + 1 mg/l 
kinetin + 6% sucrose)

3-4 gámh/3-4 weeks 3-4 gámh/3-4 weeks

2-4 Cn g§dY©Z (1 ‘mh àË¶oH$)
2-4 sub culturing (1 month each)

2-4 Cn g§dY©Z (1 ‘mh àË¶oH$)
2-4 sub culturing (1 month each)

{ÛVr¶ Cn g§dY©Z 
Second subculturing

{MÌ 3.5.
Fig. 3.5.

 bhgwZ _| H¡$bg g§dY©Z Ho$ _mÜ`_ go nm¡Ym| Ho$ nwZê$ËnmXZ Ho$ {d{^Þ MaU
 Various steps of regeneration of plants through callus culture in garlic

nrbo H$¡ {b H$m àgma ~r 5 _mÜ`_ _| 0.5 {_.Jm« ./br. 2 , 4 -S>r Ama¡  
0.1 {_.Jm« ./br. ~rE  _| àmá {H$`m J`m& gd§ {YV©  H$¡ bg H$mo VZo H$o  
nZw ê$ËnmXZ H$o  {bE _mÜ`_ (~r 5 _mÜ`_ _| 0.1, 0.2 Ama¡  0.3 
{_.Jm« ./br. 2, 4 -S>r Ama¡  1 {_.Jm« ./br. ~rE) _| ñWmZmV§ [aV H$a 
{X`m J`m& EH$ hr _mÜ`_ na Xmo Cn gd§ YZ©  H$o  ~mX, ñdñW nmY¡ o 0.1 
{_.Jm«  /br. 2, 4- S>r ̀ ºw $ _mÜ`_ _| àmá {H$E JE& {dH${gV VZm| H$mo 
1 {_.Jm« ./br. H$mBZQo >rZ  `ºw $ gmW ~r5 _mÜ`_ na naIZ{b¶m| _| 
ñWmZmV§ [aV H$a {X`m J`m& ~S‹ >o hEþ  nmY¡ o 1 {_.Jm« ./br. H$mBZQo >rZ  Ama¡  
6% eH$© am `ºw $ ~r 5 _mÜ`_ _| ñWmZmV§ [aV H$a {XE JE {Oggo 
à`mJo embm _| gúy _ H$§ {XH$mE§ à[o aV hmo gH$| &  Bg àH$ma H$¡ bg gd§ YZ©  
H$o  _mÜ`_ go nmY¡ m| H$o  nZw ê$ËnmXZ H$o  {bE Bg {d{Y H$mo gm_o mŠbmZo b 
{^ÞVm na AÜ``Z H$o  {bE _mZH$sH$¥ V {H$`m J`m&

achieved in medium B5 with 0.5 mg/l 2, 4-D and 0.1 mg/l 

BA. Proliferated callus was then shifted to shoot 

regenerating media (B5 with 0.1, 0.2 and 0.3 mg/l 2,4-D 

and 1 mg/l BA). After two sub-culturing on same 

medium, healthy plantlets were obtained in B5 media 

with 0.1mg/l 2,4-D. Developed shoots were shifted to 

tubes containing B5 media with 1 mg/l kinetin. Well 

elongated plants were shifted to medium B5 containing 

1 mg/l kinetin and 6% sugar for induction of microbulbils 

in vitro.  Thus, protocol for regeneration of plants 

through callus culture has been standardized for studies 

on somaclonal variation. 
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Vmoa  AmZo(~mopëQ>§J) Ho$ {bE _mBQ>moH$m°pÝS´>`b _mH©$a

bhgwZ H$s {H$ñ_ _w»` ê$n go d§Ü` h¢ Am¡a dZñn{V Ho$ ê$n ‘| 
àMm[aV hmoVr h¢& _mBQ>moH$m°pÝS´>`b  S>rEZE  na AmYm[aV Vmoa 
(~mopëQ>§J) Ho$ {bE _mH©$a {d{dY ^m¡Jmo{bH$ _yb H$s 32 bhgwZ 
à{d{ï>`m| H$mo naIZo  Ho$ {bE BñVo_mb {H$E JE& ~mopëQ>§J _mH©$a 

(b§~mB© ∾1.4Ho$~r) H$m àdY©Z g^r à{d{ï>`m| _| {Z{hV Wm Omo 32 
à{d{ï>`m| _| Vmoa H$s j_Vm H$m g§Ho$VH$ h¡& Xÿgao {dœgZr` 

_mBQ>moH$m°pÝS´>`b  S>rEZE AmYm[aV _mH©$a (b§~mB© ∾3.7Ho$~r) H$m 
àdY©Z H$a Bg n[aUm_ H$s nw{ï> H$s JB©& VoBg à{d{ï>`m| Zo XmoZm| _mH©$a  
Ho$ àdY©Z {XImE Omo H$mB_o[aH$  OrZ ì`dñWm Ho$ ê$n _| hmo gH$Vo h¡ 
({MÌ.3.6 Am¡a gm[aUr 3.3)& Š`m|{H$ _mBQ>moH$m°pÝS´>`b  S>rEZE 
AmYm[aV _mH©$a Vmoa bjU Ho$ gmW g§~§{YV h¡, Bg{bE BZH$m à`moJ 
AnyU© Am¡a {~Zm Vmoa dmbo ŠbmoZ ‘| go nyU© Vmoa dmbo ŠbmoZ H$mo AbJ 
H$aZo Ho$ {bE {H$`m Om gH$Vm h¡ Am¡a nhMmZo JE nyU© ŠbmoZ H$mo 
AZwHy$b dmVmdaU _| nwînZ Ho$ {bE _yë`m§{H$V {H$`m Om gH$Vm h¡&

Mitochondrial marker for bolting 

Garlic cultivars are mainly sterile and propagated 

vegetatively. Mitochondrial DNA based bolt markers 

were used to screen 32 garlic accessions of diverse 

geographic origin. Amplification of bolt marker (length ∾ 

1.4kb) was observed in all the accessions indicating that 

all 32 accessions have inherent ability to bolt. The result 

was confirmed by amplifying second reliable 

mitochondrial DNA based marker (length ∾ 3.7kb). 

Twenty three accessions showed amplification of both 

the markers (Fig. 3.6 and Table 3.3) as they might have 

chimeric gene arrangement. Because of significant 

association of mitochondrial DNA based marker with 

bolting, it can be used to discriminate complete bolting 

clones reliably from non-bolting and incomplete-bolting 

and the identified clones can be evaluated under 

conducive environment for flowering studies.

    M  19 20 21 22 23 24 25 26 27 28 29 30  31 32 M

  M     1      2    3     4     5     6     7     8      9   10   11  1 2   13   14   15  16  17   18   M

M  19 20  21  22 23 24 25 26 27 28 29 30 31 32 M

   M    1      2    3     4     5     6     7     8     9    10  11  1 2   13   14   15  16  17  18   M

{MÌ 3.6.  

Fig.3.6.

 àmB_a g§`moOZ Ho$ ~¢qS>J H$m ñdén
 Banding pattern of primer combinations

{MÌ 3.6 A.
Fig. 3.6a

 nr1 - nr2 àmB_a g§`moOZ
 P1-P2 Primer Combination.

{MÌ 3.6~.
 Fig. 3.6b.

 nr1- nr3 àmB_a g§`moOZ
 P1-P3 Primer Combination

boÝg/Lanes: M-b°S>a/ladder ,1 - Or-3/G-3, 2 - Or-5/G-5, 3 - 654, 4 - 656, 5 - 662, 6 - 663, 7 - 664, 8 - 665, 9 - 667, 10 - 668, 11 - 669, 12 - 671, 13 

- 675, 14 - amZr~oÞwa ñWmZr`/Ranibennur Local, 15 - ñWmZr` JT>dmb/Gadhwal Local, 16 - OrOr-1/GG-1, 17 - OrOr-2/GG-2, 18 - OrOr-4/GG-4, 19 

- Or-41/G-41, 20 - Or-282/G-282, 21 - Or-355/G-355, 22 - Egr-50/AC-50, 23 - Egr-183/AC-183, 24 - Egr-316/AC-316, 25 - Egr-
378/AC-378, 26 - JmoXmdar/Godavari, 27 - EgOr-1/SG-1, 28 - grOr-1/CG-1, 29 - \w$bo ~gd§V/Phule Baswant, 30 - ̂ r_m nanb/Bhima Purple, 31 

- ̂ r_m Amo‘H$ma/Bhima Omkar, 32 - EHo$Or-2/AKG-2

1 3.7Ho$~r +1.4Ho$~r 23 656, 662, 663, 664, 665, 667, 668, 669, 675, OrOr-1, 
3.7kb +1.4kb OrOr-2, Or-41, Or-355, Egr-50, Egr-183, Egr-316, EgOr

-1, grOr-1, \w$bo ~gd§V, ^r_m nanb, ^r_m Amo_H$ma Am¡a EHo$Or-2

gm[aUr 3.3. S>rEZE AmYm[aV _mBQ>moH$m°pÝS´>`b  _mH©$a Ho$ àdY©Z Ho$ AmYma na à{d{ï>`m| H$m g_whZ
Table 3.3. Grouping of accessions on the basis of amplification of DNA based mitochondrial bolter marker

g_yh àd{Y©V Qw>H$‹S>m| àdY©Z Ho$ gmW  à{d{ï>`m§
Group H$s b§~mB© à{d{ï>`m| H$s g§»`m Accessions

Length of No. of accessions 
amplified fragment with amplification



n[a`moOZm 4 : ß`mO _| àOZH$ d§eH«$_m| Am¡a g§H$a 
{H$ñ_m| H$m {dH$mg

à^mdr g§H$a {H$ñ_m| Ho$ {dH$mg H$m`©H«$_ Ho$ {bE dm§N>Zr` àOZH$ 
d§eH«$_ nyd© Ano{jV hmoVo h¢& naÝVw Za d§Ü` nÜX{V H$m Cn`moJ H$a 
àOZH$ d§eH«$_ {dH${gV H$aZm _wpíH$b H$m`© h¡, Š`m|{H$ BgHo$ {bE 
[añQ>moaa Ed§ _oÝQ>oZa H$m ^r {dH$mg H$aZo H$s Amdí`H$Vm hmoVr h¡& 
BgHo$ Abmdm, {dH${gV g§H$a H$mo dm§{N>V bú` Ho$ AZwgma {dH$[gV 
H$aZo Ho$ {bE BgH$m C{MV _yë`m§H$Z H$aZm ̂ r _hËdnyU© hmoVm h¡&

N>h Za d§Ü` d§eH«$_m| Ho$ M`{ZV H$ÝXm| _| emoYZ Ed§ JwUZ H$mo Omar 
aIm J`m& Za d§Ü`Vm H$mo {d{^Þ àOm{V` n¥ð>^y{_ (~rgr ) _| 3

ñWmZm§V[aV H$aZo hoVw n¥ð> g§H$aU Ho$ {bE gmobh g§`moOZ BñVo_mb 
{H$E JE& à{d{ï>`m| 571, 650, 1014, 1044 Ed§ ^r_m e{º$ Ho$ 
ñdàO{ZV I MaU _| AmedmZ nmE JE, O~{H$ g^r ~mah 1

ñdàO{ZVm| _| 30 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnO a~r Ho$ Xm¡amZ 
àmá hþB©& M`{ZV àOZH$m| (I  MaU _| 16 ñdàO{ZV Ed§ I  MaU _| 2 3

12 ñdàO{ZV) Ho$ EH$b H$ÝX go ñdàO{ZV d§eH«$_m| H$m {dH$mg 
àJ{V na h¡ ({MÌ 4.1)& E\$  Ed§ E\$  Am~mXr go M`{ZV H$ÝXm| H$m 2 3

g§dY©Z ̂ r àJ{V na h¡&

ß`mO _| ñdO{ZV Ed§ Za d§Ü` d§eH«$_m| H$m {dH$mg 

Project 4: Development of Parental Lines 

and Hybrids in Onion

Desirable parental lines are the pre-requisite for an 

effective hybrid development programme. However, 

development of parental lines using male sterility system 

is a difficult task, as it requires development of restorers 

and maintainers also. Further, proper evaluation of 

hybrids developed is also important to deliver as per the 

desired goal.

Purification and multiplication of six male sterile lines 

was continued with the selected bulbs. Sixteen 

combinations were used for backcrossing to transfer 

male sterility in different varietal backgrounds (BC ). 3

Inbreds from lines 571, 650, 1014, 1044 and Bhima Shakti 

in I stage were found promising, whereas all the twelve 1 

inbreds in I stage had marketable yield more than 30 t/ha 2 

during rabi. Development of inbred lines from single bulb 

of selected parents (16 inbreds in I and 12 inbreds in I  2  3

stage) is in progress (Fig. 4.1). Advancement of selected 

bulbs of F  and F  populations is also in progress. 2 3

Development of male sterile lines and inbreds in onion
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 {MÌ 4.1.
 Fig. 4.1.

 ß`mO _| Za d§Ü`Vm d§eH«$_m|, ñdàO{ZVm| H$m {dH$mg Ed§ g§H$a ~rO CËnmXZ
 Development of male sterile lines, inbreds and hybrid seed production in onion

Za d§Ü` d§eH«$_m| Ho$ Cn`moJ go {dH${gV bmb ß`mO H$s E\$  1

g§H$a {H$ñ_m| H$m _yë`m§H$Z 

nN>oVr Iar\$ Ho$ Xm¡amZ M¶{ZV {H$ñ_m| Ho$ gmW nƒrg E\$  g§H$a 1

{H$ñ_m| VWm CZHo$ àOZH$m| H$m _yë`m§H$Z {H$`m J`m& Xmo E\$  g§H$a 1

{H$ñ_m|; S>rAmoOrAma g§H$a-57 ({MÌ 4.2) Am¡a S>rAmoOrAma 
g§H$a-32 ({MÌ 4.3) _| H«$_e… 21.38% Ed§ 15.84% g§H$a 
AmoO Wr VWm CËH¥$ï> M¶{ZV {H$ñ‘ ^r_m e{º$ (45.08 Q>./ho.) 
H$s VwbZm _| EH$ O¡gr VWm AÀN>o ̂ ÊS>maUr` H$ÝXm| H$s Á`mXm CnO 
àmá hþB© (gm[aUr 4.1)& nm§M _hrZo ̂ §S>maU Ho$ ~mX Ý`yZV_ ̂ §S>maU 
j{V (13.33%) S>rAmoOrAma g§H$a-7 _| nmB© JB©, CgHo$ ~mX 
S>rAmoOrAma g§H$a-1 (14.67%) Am¡a S>rAmoOrAma g§H$a-2 
(15.67%) _| nmB© JB©&

Evaluation of red onion F hybrids developed through 1 

male sterile lines 

Twenty-five F  hybrids along with their parents and 1

checks were evaluated during late kharif. Two F  hybrids 1

viz. DOGR Hy-57 (Fig. 4.2) and DOGR Hy-32 (Fig. 4.3) had 

21.38% and 15.84%, heterosis, respectively, for 

marketable yield over the best check Bhima Shakti (45.08 

t/ha) with uniform bulbs and good bulb storability (Table 

4.1). Minimum storage loss after five months of storage 

was in DOGR Hy-7 (13.33%) followed by DOGR Hy-1 

(14.67%) and DOGR Hy-2 (15.67%).

{MÌ 4.2. 7 Fig. 4.2. S>rAmoOrAma g§H$a-5  DOGR Hy-57 {MÌ 4.3. Fig. 4.3. S>rAmoOrAma g§H$a-32  DOGR Hy-32 

gm[aUr 4.1. nN>oVr Iar\$ 2012-13 Ho$ Xm¡amZ Xmo gdm}Îm_ àXe©Z dmbr E\$  g§H$a {H$ñ_|1

Table 4.1. Two best performing F  hybrids during late kharif 2012-131

S>rAmoOrAma g§H$a-57

S>rAmoOrAma g§H$a-32 67.78 77.05 120 12.44 9.84 3.11 111.90 15.84

DOGR Hy-32

AH$m© {H$Vu_mZ (M.{H$.) 30.95 60.65 126 12.24 3.63 30.59 66.93 -

Arka Kirtiman(C)

AH$m© bm{b_m (M.{H$.) 41.33 67.40 126 12.04 4.02 28.00 68.22 -

Arka Lalima(C)

^r_m e{º$ (à.à.) 51.11 88.14 125 12.05 0.65 8.70 89.85 -

Bhima Shakti(P)

H«$mpÝVH$ AÝVa (5%) 8.68 15.70 1.25 0.85 6.07 13.70 23.52 -

CD (5%)

60.56 92.39 120 13.08 5.43 2.17 119.64 21.38

DOGR Hy-57

E\$ g§H$a {H$ñ_| Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. Omo‹S> H$ÝX Vmoa dmbo Am¡.H$.^m. {H$ñ_ H$s VwbZm _| 1 

F  Hybrids (Q>./ho.) (%) (%) (%) (%) H$ÝX(%) (J«m.) g§H$a AmoO (%)1

TY (t/ha) MY (%) DTH (%) TSS (%) Doubles  Bolters MBW (g) Heterosis over 
(%)  (%) best check(%) 

Hw$.C.- Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, 
M.{H$.- M¶{ZV {H$ñ‘, à.à.- àOZH$ àOm{V

TY – Total yield, MY – Marketable yield, DTH – Days required to harvest, MBW – Mean bulb weight

G-355, AC-50, AC-183, AC-316, SG-1, CG-1, Phule Basvant, 
Bhima Purple, Bhima Omkar  and AKG-2

2 1.4Ho$~r 9 Or-3, Or-5, 654, 671EZB, ñWmZr` amZr~oÞwa, ñWmZr` JT>dmb, 
1.4kb OrOr-4, Or-282, Egr-378, Am¡a JmoXmdar

G-3, G-5, 654, 671NE, Rannibennur local, Gadval local, GG-4, 
G-282, AC-378, and Godavari

656, 662, 663, 664, 665, 667, 668, 669, 675, GG-1, GG-2, G-41, 

g_yh àd{Y©V Qw>H$‹S>m| àdY©Z Ho$ gmW  à{d{ï>`m§
Group H$s b§~mB© à{d{ï>`m| H$s g§»`m Accessions

Length of No. of accessions 
amplified fragment with amplification



n[a`moOZm 4 : ß`mO _| àOZH$ d§eH«$_m| Am¡a g§H$a 
{H$ñ_m| H$m {dH$mg

à^mdr g§H$a {H$ñ_m| Ho$ {dH$mg H$m`©H«$_ Ho$ {bE dm§N>Zr` àOZH$ 
d§eH«$_ nyd© Ano{jV hmoVo h¢& naÝVw Za d§Ü` nÜX{V H$m Cn`moJ H$a 
àOZH$ d§eH«$_ {dH${gV H$aZm _wpíH$b H$m`© h¡, Š`m|{H$ BgHo$ {bE 
[añQ>moaa Ed§ _oÝQ>oZa H$m ^r {dH$mg H$aZo H$s Amdí`H$Vm hmoVr h¡& 
BgHo$ Abmdm, {dH${gV g§H$a H$mo dm§{N>V bú` Ho$ AZwgma {dH$[gV 
H$aZo Ho$ {bE BgH$m C{MV _yë`m§H$Z H$aZm ̂ r _hËdnyU© hmoVm h¡&

N>h Za d§Ü` d§eH«$_m| Ho$ M`{ZV H$ÝXm| _| emoYZ Ed§ JwUZ H$mo Omar 
aIm J`m& Za d§Ü`Vm H$mo {d{^Þ àOm{V` n¥ð>^y{_ (~rgr ) _| 3

ñWmZm§V[aV H$aZo hoVw n¥ð> g§H$aU Ho$ {bE gmobh g§`moOZ BñVo_mb 
{H$E JE& à{d{ï>`m| 571, 650, 1014, 1044 Ed§ ^r_m e{º$ Ho$ 
ñdàO{ZV I MaU _| AmedmZ nmE JE, O~{H$ g^r ~mah 1

ñdàO{ZVm| _| 30 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnO a~r Ho$ Xm¡amZ 
àmá hþB©& M`{ZV àOZH$m| (I  MaU _| 16 ñdàO{ZV Ed§ I  MaU _| 2 3

12 ñdàO{ZV) Ho$ EH$b H$ÝX go ñdàO{ZV d§eH«$_m| H$m {dH$mg 
àJ{V na h¡ ({MÌ 4.1)& E\$  Ed§ E\$  Am~mXr go M`{ZV H$ÝXm| H$m 2 3

g§dY©Z ̂ r àJ{V na h¡&

ß`mO _| ñdO{ZV Ed§ Za d§Ü` d§eH«$_m| H$m {dH$mg 

Project 4: Development of Parental Lines 

and Hybrids in Onion

Desirable parental lines are the pre-requisite for an 

effective hybrid development programme. However, 

development of parental lines using male sterility system 

is a difficult task, as it requires development of restorers 

and maintainers also. Further, proper evaluation of 

hybrids developed is also important to deliver as per the 

desired goal.

Purification and multiplication of six male sterile lines 

was continued with the selected bulbs. Sixteen 

combinations were used for backcrossing to transfer 

male sterility in different varietal backgrounds (BC ). 3

Inbreds from lines 571, 650, 1014, 1044 and Bhima Shakti 

in I stage were found promising, whereas all the twelve 1 

inbreds in I stage had marketable yield more than 30 t/ha 2 

during rabi. Development of inbred lines from single bulb 

of selected parents (16 inbreds in I and 12 inbreds in I  2  3

stage) is in progress (Fig. 4.1). Advancement of selected 

bulbs of F  and F  populations is also in progress. 2 3

Development of male sterile lines and inbreds in onion
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 {MÌ 4.1.
 Fig. 4.1.

 ß`mO _| Za d§Ü`Vm d§eH«$_m|, ñdàO{ZVm| H$m {dH$mg Ed§ g§H$a ~rO CËnmXZ
 Development of male sterile lines, inbreds and hybrid seed production in onion

Za d§Ü` d§eH«$_m| Ho$ Cn`moJ go {dH${gV bmb ß`mO H$s E\$  1

g§H$a {H$ñ_m| H$m _yë`m§H$Z 

nN>oVr Iar\$ Ho$ Xm¡amZ M¶{ZV {H$ñ_m| Ho$ gmW nƒrg E\$  g§H$a 1

{H$ñ_m| VWm CZHo$ àOZH$m| H$m _yë`m§H$Z {H$`m J`m& Xmo E\$  g§H$a 1

{H$ñ_m|; S>rAmoOrAma g§H$a-57 ({MÌ 4.2) Am¡a S>rAmoOrAma 
g§H$a-32 ({MÌ 4.3) _| H«$_e… 21.38% Ed§ 15.84% g§H$a 
AmoO Wr VWm CËH¥$ï> M¶{ZV {H$ñ‘ ^r_m e{º$ (45.08 Q>./ho.) 
H$s VwbZm _| EH$ O¡gr VWm AÀN>o ̂ ÊS>maUr` H$ÝXm| H$s Á`mXm CnO 
àmá hþB© (gm[aUr 4.1)& nm§M _hrZo ̂ §S>maU Ho$ ~mX Ý`yZV_ ̂ §S>maU 
j{V (13.33%) S>rAmoOrAma g§H$a-7 _| nmB© JB©, CgHo$ ~mX 
S>rAmoOrAma g§H$a-1 (14.67%) Am¡a S>rAmoOrAma g§H$a-2 
(15.67%) _| nmB© JB©&

Evaluation of red onion F hybrids developed through 1 

male sterile lines 

Twenty-five F  hybrids along with their parents and 1

checks were evaluated during late kharif. Two F  hybrids 1

viz. DOGR Hy-57 (Fig. 4.2) and DOGR Hy-32 (Fig. 4.3) had 

21.38% and 15.84%, heterosis, respectively, for 

marketable yield over the best check Bhima Shakti (45.08 

t/ha) with uniform bulbs and good bulb storability (Table 

4.1). Minimum storage loss after five months of storage 

was in DOGR Hy-7 (13.33%) followed by DOGR Hy-1 

(14.67%) and DOGR Hy-2 (15.67%).

{MÌ 4.2. 7 Fig. 4.2. S>rAmoOrAma g§H$a-5  DOGR Hy-57 {MÌ 4.3. Fig. 4.3. S>rAmoOrAma g§H$a-32  DOGR Hy-32 

gm[aUr 4.1. nN>oVr Iar\$ 2012-13 Ho$ Xm¡amZ Xmo gdm}Îm_ àXe©Z dmbr E\$  g§H$a {H$ñ_|1

Table 4.1. Two best performing F  hybrids during late kharif 2012-131

S>rAmoOrAma g§H$a-57

S>rAmoOrAma g§H$a-32 67.78 77.05 120 12.44 9.84 3.11 111.90 15.84

DOGR Hy-32

AH$m© {H$Vu_mZ (M.{H$.) 30.95 60.65 126 12.24 3.63 30.59 66.93 -

Arka Kirtiman(C)

AH$m© bm{b_m (M.{H$.) 41.33 67.40 126 12.04 4.02 28.00 68.22 -

Arka Lalima(C)

^r_m e{º$ (à.à.) 51.11 88.14 125 12.05 0.65 8.70 89.85 -

Bhima Shakti(P)

H«$mpÝVH$ AÝVa (5%) 8.68 15.70 1.25 0.85 6.07 13.70 23.52 -

CD (5%)

60.56 92.39 120 13.08 5.43 2.17 119.64 21.38

DOGR Hy-57

E\$ g§H$a {H$ñ_| Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. Omo‹S> H$ÝX Vmoa dmbo Am¡.H$.^m. {H$ñ_ H$s VwbZm _| 1 

F  Hybrids (Q>./ho.) (%) (%) (%) (%) H$ÝX(%) (J«m.) g§H$a AmoO (%)1

TY (t/ha) MY (%) DTH (%) TSS (%) Doubles  Bolters MBW (g) Heterosis over 
(%)  (%) best check(%) 

Hw$.C.- Hw$b CnO, {d.`mo.C.-{dnUZ `mo½` CnO, Iw.V.{X.-IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n.-Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX ^ma, 
M.{H$.- M¶{ZV {H$ñ‘, à.à.- àOZH$ àOm{V

TY – Total yield, MY – Marketable yield, DTH – Days required to harvest, MBW – Mean bulb weight

G-355, AC-50, AC-183, AC-316, SG-1, CG-1, Phule Basvant, 
Bhima Purple, Bhima Omkar  and AKG-2

2 1.4Ho$~r 9 Or-3, Or-5, 654, 671EZB, ñWmZr` amZr~oÞwa, ñWmZr` JT>dmb, 
1.4kb OrOr-4, Or-282, Egr-378, Am¡a JmoXmdar

G-3, G-5, 654, 671NE, Rannibennur local, Gadval local, GG-4, 
G-282, AC-378, and Godavari

656, 662, 663, 664, 665, 667, 668, 669, 675, GG-1, GG-2, G-41, 

g_yh àd{Y©V Qw>H$‹S>m| àdY©Z Ho$ gmW  à{d{ï>`m§
Group H$s b§~mB© à{d{ï>`m| H$s g§»`m Accessions

Length of No. of accessions 
amplified fragment with amplification



a~r H$o  Xma¡ mZ 57 E\$  gH§ $a {H$ñ_m| H$m CZH$o  àOZH$ de§ H$« _m| g{hV 1

M¶{ZV {H$ñ_m| H$o  gmW _ëy `mH§ $Z {H$`m J`m& S>rAmOo rAma gH§ $a-20 
_| {dnUZ ̀ m½o ` CnO H$o  {bE 54.35% _mZH$ gH§ $a AmOo  nmB© JB&©  Zm¡ 
E\$  gH§ $a {H$ñ_m;|  S>rAmOo rAma gH§ $a-20, S>rAmOo rAma gH§ $a-59, 1

S>rAmOo rAma gH§ $a-37, S>rAmOo rAma gH§ $a-52, S>rAmOo rAma 
gH§ $a-10, S>rAmOo rAma gH§ $a-54, S>rAmOo rAma gH§ $a-18, 
S>rAmOo rAma gH§ $a-49 Ed§ S>rAmOo rAma gH§ $a-55 _| CËH$¥ ï> M¶{ZV 
àOm{V ̂ r_m {H$aZ (44.27 Q>./h.o ) H$s Anjo m Á`mXm {dnUZ ̀ m½o ` 
CnOµ  H$o  {bE 25% gH§ $a AmOo  {XImB© Xr& BZ gH§ $a {H$ñ_m| _| 65% 
E lUo r H$o  H$ÝX, OëX n[an¹$Vm Ama¡  OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ 
95% {dnUZ ̀ m½o ` CnOµ  àmá hBþ © (gm[aUr 4.2)& 

gm[aUr 4.2. a~r 2012-13 Ho$ Xm¡amZ gdm}Îm_ àXe©Z dmbr N>h E\$  g§H$a {H$ñ_|1

Table 4.2. Six best performing F  hybrids during rabi 2012-131

S>rAmoOrAma g§H$a-20/DOGR Hy-20 69.17 98.65 112.50 12.68 111.26 54.36

S>rAmoOrAma g§H$a-59/DOGR Hy-59 66.67 100.00 114.00 11.08 100.00 50.59

S>rAmoOrAma g§H$a-37/DOGR Hy-37 66.67 100.00 106.00 10.04 105.26 50.59

S>rAmoOrAma g§H$a-52/DOGR Hy-52 65.33 100.00 107.50 11.20 102.78 47.58

S>rAmoOrAma g§H$a-10/DOGR Hy-10 62.41 98.48 106.33 11.57 106.67 39.30

S>rAmoOrAma g§H$a-54/DOGR Hy-54 62.50 97.32 109.00 11.22 107.98 37.41

^r_m {H$aZ (à.à.)/Bhima Kiran (P) 45.04 98.12 115.67 11.93 75.92 -

H«$mpÝVH$ AÝVa/CD (5%) 8.44 3.57 12.19 1.14 14.39 -

During rabi, 57 F  hybrids were evaluated along with their 1

parental lines and checks. Standard heterosis for 

marketable yield was up to 54.35% in DOGR Hy-20. Nine 

F  hybrids, viz. DOGR Hy-20, DOGR Hy-59, DOGR Hy-37, 1

DOGR Hy-52, DOGR Hy-10, DOGR Hy-54, DOGR Hy-18, 

DOGR Hy-49 and DOGR Hy-55 showed more than 25% 

heterosis for marketable yield over the best check Bhima 

Kiran (44.27 t/ha). These hybrids showed more than 65% 

A grade bulbs, 95% marketable yield, early maturity and 

were free of doubles and bolters (Table 4.2).  

           E\$  g§H$a {H$ñ_| Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. Am¡.H$.^m. {H$ñ_ H$s VwbZm _| 1

             F  Hybrids (Q>./ho.) (%) (%) (%)  (J«m.) g§H$a AmoO (%)1

TY (t/ha) MY (%) DTH (%) TSS (%) MBW Heterosis over 
  (g) best check(%)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, à.à.-àOZH$ àOm{V
TY – Total yield, MY – Marketable yield, DTH – Days required to harvest, MBW – Mean bulb weight

During kharif, 53 F  hybrids along with their parents and 1

checks were evaluated. Standard heterosis was up to 

30.48% in DOGR Hy-37 for marketable yield. Three F  1

hybrids, viz. DOGR Hy-37, DOGR Hy-15 and DOGR Hy-14 

showed more than 15% heterosis for marketable yield 

over the best check Bhima Super (34.74 t/ha) with big 

uniform bulbs. F hybrid checks, Arka Kirtiman and Arka 1 

Lalima produced only 26.04 t/ha and 18.34 t/ha 

marketable yield, respectively. 

Eighteen crosses were made between an early maturing 

DOGR-1203 and selected 18 elite lines. These were 

evaluated during rabi season. Crosses with elite lines 

were found promising for uniform neck-fall and earliness 

Iar\$ H$o  Xma¡ mZ 53 E\$  gH§ $a {H$ñ_m| H$m CZH$o  àOZH$ de§ H$« _m| 1

g{hV M¶{ZV {H$ñ_m|  H$o  gmW _ëy `mH§ $Z {H$`m J`m& S>rAmOo rAma 
gH§ $a-37 _| {dnUZ ̀ m½o ` CnO H$o  {bE 30.48% _mZH$ gH§ $a AmOo  
nmB© JB&©  VrZ E\$  gH§ $a {H$ñ_m| Zm_V… S>rAmOo rAma gH§ $a-37, 1

S>rAmOo rAma gH§ $a-15, Ed§ S>rAmOo rAma gH§ $a-14 _| CËH$¥ ï> M¶{ZV 
àOm{V ̂ r_m gnw a (34.74 Q>./h.o ) H$s Vbw Zm _| ~S‹ >o AmH$ma H$o  g_mZ 
H$ÝXm| H$s Á`mXm {dnUZ ̀ m½o ` CnOµ  H$o  {bE 15% gH§ $a AmOo  {XImB© 
Xr& E\$  M¶{ZV gH§ $a AH$m© {H$Vu_mZ Ed§ AH$m© bm{b_m _| H$o db 1

H$« _e… 20.04 Q>./h.o  Ed§ 18.34 Q>./h.o  {dnUZ ̀ m½o ` CnOµ  àmá hBþ &©  

OëX n[an¹$Vm dmbr S>rAmoOrAma-1203 Am¡a 18 M`{ZV CÞV 
d§eH«$_m| Ho$ ~rM AR>mah g§H$aU {H$E JE& a~r _m¡g_ Ho$ Xm¡amZ BZH$m 
_yë`m§H$Z {H$`m J`m& CÞV d§eH«$_m| _| {H$E JE g§H$a EH$ g_mZ 
dº$ na JX©Z {JaZo Ed§ OëX n[an¹$Vm (94 {XZ) Ho$ {bE AmedmZ 
nmE JE& CÞV d§eH«$_m| _| g§H$aU go V¡`ma hþB© AmR> E\$  g§V{V go 3

60 Q>./ho. go Á`mXm {dnUZ `mo½` CnµO àmá hþB©& H$_ {XZm| dmbo 
d§eH«$_m| H$m {dXoer d§eH«$_m| Ho$ gmW g§H$aU H$aZo go V¡`ma hþB© 70 
E\$  g§V{V _| go, 7 E\$  g§V{V _| AÀN>r ^§S>maUr` j_Vm dmbr 2 2

40 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnO àmá hþB©&

nm§M Za d§eH«$_m| H$m 12 CÞV d§eH«$_m| Ho$ gmW g§H$aU H$aZo go 
bmb ß`mO H$s gmR> E\$  g§H$[aV {H$ñ_| {dH${gV hþB©& a~r 1

2013-14 Ho$ Xm¡amZ CZH$m _yë`m§H$Z Omar h¡&

Xmo E\$  gH§ $a {H$ñ_m| (S>rAmOo rAma gH§ $a-7 VWm S>rAmOo rAma 1

gH§ $a-50) H$mo ApIb ̂ maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`mOo Zm _| ~hñþ WmZr` n[ajUm| H$o  {bE gñ§ VVw  {H$`m J`m h&¡  
S>rAmOo rAma gH§ $a-7 a~r _mg¡ _ H$o  {bE AZHw $y b h¡ VWm BgH$o  H$ÝX 
Jhao bmb aJ§  H$o  Ed§ MnQ>o Jmbo mH$ma hmVo o h&¢  Bggo EH$ Og¡ o H$ÝX àmá 
hmVo o h¢ Omo {H$ OmS‹o > Ed§ Vmao  go _ºw $ hmVo o h&¢  VrZ dfm] H$o  AmH§ $S‹ >m| H$o  
AmYma na, Bg gH§ $a {H$ñ_ go 40.71 Q>./h.o  {dnUZ `m½o ` CnOµ  
àmá hBþ ,©  Omo CÎm_ Vbw ZmË_H$ {H$ñ_ ̂ r_m aSo > (30.18 Q>./h.o ) go 
34.88% A{YH$ h¡ ({MÌ 4.3 Ed§ gm[aUr 4.3)& nVbr JXZ©  dmbr 
Bg {H$ñ_ H$o  H$ÝX H$m Amg¡ VZ dOµ Z 68.72 Jm« . ahm& H$ÝXm| H$s 
IXw mB,©  amno mB© H$o  105 {XZm| ~mX H$s JB© Ama¡  BZH$s ̂ S§ >maUr` j_Vm 
~hVþ  AÀN>r Wr& S>rAmOo rAma gH§ $a-50 a~r _mg¡ _ H$o  {bE AZHw $y b 
h¡ VWm BgH$o  H$ÝX EH$ Og¡ ,o  Jmbo mH$ma Ed§ AmH$fH© $ Jhao aJ§  H$o  hmVo o 
h&¢  Xmo dfm] H$o  AmH§ $S‹ >m| H$o  AmYma na, Bg gH§ $a {H$ñ_ go 37.46 
Q>./h.o  {dnUZ ̀ m½o ` CnOµ  àmá hBþ ,©  Omo CËH$¥ ï> M¶{ZV {H$ñ_ ̂ r_m 
aSo > (30.18 Q>./h.o ) go 24.11% A{YH$ h¡ ({MÌ 4.3 Ed§ gm[aUr 
4.3)& ̀ h OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ h&¢  nVbr JXZ©  dmbr Bg 
{H$ñ_ H$o  H$ÝX H$m Amg¡ VZ dOZ  63.44 Jm« . ahm& `h gH§ $arV 
{H$ñ_ OëX n[an¹$Vm dmbr h¡ VWm amno mB© H$o  106 {XZm| ~mX BgH$s 
IXw mB© H$s Om gH$Vr h¡ Ama¡  BgH$s ̂ S§ >maUr` j_Vm ~hVþ  AÀN>r h&¡  
`h {H$ñ_ Iar\$ _mg¡ _ H$o  {bE ̂ r AZHw $y b h&¡

S>rAmoOrAma g§H$a-7 VWm S>rAmoOrAma g§H$a-50 H$m 
ApIb ^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ 
n[a`moOZm narjU _| g_mdoe

(94 days). Eight F  populations from crosses between 3

elite lines produced more than 60 t/ha marketable yield. 

Out of 70 F  populations from crosses between short day 2

lines with exotic lines, 7 F  populations produced more 2

than 40 t/ha marketable yield with good storability. 

Sixty F  hybrids of red onion were developed by crossing 1

5 MS lines with selected 12 elite lines. Their evaluation 

during rabi 2013-14 is in progress. 

Two F  hybrids (DOGR Hy-7 and DOGR Hy-50) have been 1

recommended for AINRPOG multilocational trials. DOGR 

Hy-7 is suitable for rabi season and its bulbs are flat-globe 

and dark red. It produces uniform bulbs without doubles 

and bolters. On the basis of three years data, this hybrid 

produced 40.71 t/ha marketable yield which is 34.88% 

higher than the best check Bhima Red (30.18 t/ha) (Fig. 

4.3and Table 4.3). The average bulb weight was 68.72 g 

with thin neck. Bulbs were harvested in 105 days after 

transplanting and storage of bulbs was very good. DOGR 

Hy-50 is suitable for rabi season and its bulbs are 

uniform, globe shape and attractive dark red. On the 

basis of two years data, it produced 37.46 t/ha 

marketable yield which is 24.11% higher than the best 

check Bhima Red (30.18 t/ha) (Fig. 4.4 and Table 4.3). It is 

free from doubles and bolters. The average bulb weight 

was 63.44 g with thin neck. This hybrid is early in maturity 

and harvested in 106 days after transplanting, and 

storage of bulbs was very good. It is also suitable for 

cultivation in kharif season.  

DOGR Hy-7 and DOGR Hy-50 introduced in 

AINRPOG

S>rAmoOrAma g§H$a-7/DOGR Hy-7 S>rAmoOrAma g§H$a-50/DOGR Hy-50 

S>rAmoOrAma g§H$a-7 Ed§ S>rAmoOrAma g§H$a-50 
 DOGR Hy-7 and DOGR Hy-50

{MÌ 4.4. 
Fig. 4.4.
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a~r H$o  Xma¡ mZ 57 E\$  gH§ $a {H$ñ_m| H$m CZH$o  àOZH$ de§ H$« _m| g{hV 1

M¶{ZV {H$ñ_m| H$o  gmW _ëy `mH§ $Z {H$`m J`m& S>rAmOo rAma gH§ $a-20 
_| {dnUZ ̀ m½o ` CnO H$o  {bE 54.35% _mZH$ gH§ $a AmOo  nmB© JB&©  Zm¡ 
E\$  gH§ $a {H$ñ_m;|  S>rAmOo rAma gH§ $a-20, S>rAmOo rAma gH§ $a-59, 1

S>rAmOo rAma gH§ $a-37, S>rAmOo rAma gH§ $a-52, S>rAmOo rAma 
gH§ $a-10, S>rAmOo rAma gH§ $a-54, S>rAmOo rAma gH§ $a-18, 
S>rAmOo rAma gH§ $a-49 Ed§ S>rAmOo rAma gH§ $a-55 _| CËH$¥ ï> M¶{ZV 
àOm{V ̂ r_m {H$aZ (44.27 Q>./h.o ) H$s Anjo m Á`mXm {dnUZ ̀ m½o ` 
CnOµ  H$o  {bE 25% gH§ $a AmOo  {XImB© Xr& BZ gH§ $a {H$ñ_m| _| 65% 
E lUo r H$o  H$ÝX, OëX n[an¹$Vm Ama¡  OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ 
95% {dnUZ ̀ m½o ` CnOµ  àmá hBþ © (gm[aUr 4.2)& 

gm[aUr 4.2. a~r 2012-13 Ho$ Xm¡amZ gdm}Îm_ àXe©Z dmbr N>h E\$  g§H$a {H$ñ_|1

Table 4.2. Six best performing F  hybrids during rabi 2012-131

S>rAmoOrAma g§H$a-20/DOGR Hy-20 69.17 98.65 112.50 12.68 111.26 54.36

S>rAmoOrAma g§H$a-59/DOGR Hy-59 66.67 100.00 114.00 11.08 100.00 50.59

S>rAmoOrAma g§H$a-37/DOGR Hy-37 66.67 100.00 106.00 10.04 105.26 50.59

S>rAmoOrAma g§H$a-52/DOGR Hy-52 65.33 100.00 107.50 11.20 102.78 47.58

S>rAmoOrAma g§H$a-10/DOGR Hy-10 62.41 98.48 106.33 11.57 106.67 39.30

S>rAmoOrAma g§H$a-54/DOGR Hy-54 62.50 97.32 109.00 11.22 107.98 37.41

^r_m {H$aZ (à.à.)/Bhima Kiran (P) 45.04 98.12 115.67 11.93 75.92 -

H«$mpÝVH$ AÝVa/CD (5%) 8.44 3.57 12.19 1.14 14.39 -

During rabi, 57 F  hybrids were evaluated along with their 1

parental lines and checks. Standard heterosis for 

marketable yield was up to 54.35% in DOGR Hy-20. Nine 

F  hybrids, viz. DOGR Hy-20, DOGR Hy-59, DOGR Hy-37, 1

DOGR Hy-52, DOGR Hy-10, DOGR Hy-54, DOGR Hy-18, 

DOGR Hy-49 and DOGR Hy-55 showed more than 25% 

heterosis for marketable yield over the best check Bhima 

Kiran (44.27 t/ha). These hybrids showed more than 65% 

A grade bulbs, 95% marketable yield, early maturity and 

were free of doubles and bolters (Table 4.2).  

           E\$  g§H$a {H$ñ_| Hw$.C. {d.`mo.C. Iw.V.{X. Hw$.Kw.R>mo.n. Am¡.H$.^m. {H$ñ_ H$s VwbZm _| 1

             F  Hybrids (Q>./ho.) (%) (%) (%)  (J«m.) g§H$a AmoO (%)1

TY (t/ha) MY (%) DTH (%) TSS (%) MBW Heterosis over 
  (g) best check(%)

Hw$.C. - Hw$b CnO, {d.`mo.C. - {dnUZ `mo½` CnO, Iw.V.{X. - IwXmB© VH$ Ho$ {XZ, Hw$.Kw.R>mo.n. - Hw$b KwbZerb R>mog nXmW©, Am¡.H$.^m. - Am¡gVZ H$ÝX 
^ma, à.à.-àOZH$ àOm{V
TY – Total yield, MY – Marketable yield, DTH – Days required to harvest, MBW – Mean bulb weight

During kharif, 53 F  hybrids along with their parents and 1

checks were evaluated. Standard heterosis was up to 

30.48% in DOGR Hy-37 for marketable yield. Three F  1

hybrids, viz. DOGR Hy-37, DOGR Hy-15 and DOGR Hy-14 

showed more than 15% heterosis for marketable yield 

over the best check Bhima Super (34.74 t/ha) with big 

uniform bulbs. F hybrid checks, Arka Kirtiman and Arka 1 

Lalima produced only 26.04 t/ha and 18.34 t/ha 

marketable yield, respectively. 

Eighteen crosses were made between an early maturing 

DOGR-1203 and selected 18 elite lines. These were 

evaluated during rabi season. Crosses with elite lines 

were found promising for uniform neck-fall and earliness 

Iar\$ H$o  Xma¡ mZ 53 E\$  gH§ $a {H$ñ_m| H$m CZH$o  àOZH$ de§ H$« _m| 1

g{hV M¶{ZV {H$ñ_m|  H$o  gmW _ëy `mH§ $Z {H$`m J`m& S>rAmOo rAma 
gH§ $a-37 _| {dnUZ ̀ m½o ` CnO H$o  {bE 30.48% _mZH$ gH§ $a AmOo  
nmB© JB&©  VrZ E\$  gH§ $a {H$ñ_m| Zm_V… S>rAmOo rAma gH§ $a-37, 1

S>rAmOo rAma gH§ $a-15, Ed§ S>rAmOo rAma gH§ $a-14 _| CËH$¥ ï> M¶{ZV 
àOm{V ̂ r_m gnw a (34.74 Q>./h.o ) H$s Vbw Zm _| ~S‹ >o AmH$ma H$o  g_mZ 
H$ÝXm| H$s Á`mXm {dnUZ ̀ m½o ` CnOµ  H$o  {bE 15% gH§ $a AmOo  {XImB© 
Xr& E\$  M¶{ZV gH§ $a AH$m© {H$Vu_mZ Ed§ AH$m© bm{b_m _| H$o db 1

H$« _e… 20.04 Q>./h.o  Ed§ 18.34 Q>./h.o  {dnUZ ̀ m½o ` CnOµ  àmá hBþ &©  

OëX n[an¹$Vm dmbr S>rAmoOrAma-1203 Am¡a 18 M`{ZV CÞV 
d§eH«$_m| Ho$ ~rM AR>mah g§H$aU {H$E JE& a~r _m¡g_ Ho$ Xm¡amZ BZH$m 
_yë`m§H$Z {H$`m J`m& CÞV d§eH«$_m| _| {H$E JE g§H$a EH$ g_mZ 
dº$ na JX©Z {JaZo Ed§ OëX n[an¹$Vm (94 {XZ) Ho$ {bE AmedmZ 
nmE JE& CÞV d§eH«$_m| _| g§H$aU go V¡`ma hþB© AmR> E\$  g§V{V go 3

60 Q>./ho. go Á`mXm {dnUZ `mo½` CnµO àmá hþB©& H$_ {XZm| dmbo 
d§eH«$_m| H$m {dXoer d§eH«$_m| Ho$ gmW g§H$aU H$aZo go V¡`ma hþB© 70 
E\$  g§V{V _| go, 7 E\$  g§V{V _| AÀN>r ^§S>maUr` j_Vm dmbr 2 2

40 Q>./ho. go Á`mXm {dnUZ ̀ mo½` CnO àmá hþB©&

nm§M Za d§eH«$_m| H$m 12 CÞV d§eH«$_m| Ho$ gmW g§H$aU H$aZo go 
bmb ß`mO H$s gmR> E\$  g§H$[aV {H$ñ_| {dH${gV hþB©& a~r 1

2013-14 Ho$ Xm¡amZ CZH$m _yë`m§H$Z Omar h¡&

Xmo E\$  gH§ $a {H$ñ_m| (S>rAmOo rAma gH§ $a-7 VWm S>rAmOo rAma 1

gH§ $a-50) H$mo ApIb ̂ maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`mOo Zm _| ~hñþ WmZr` n[ajUm| H$o  {bE gñ§ VVw  {H$`m J`m h&¡  
S>rAmOo rAma gH§ $a-7 a~r _mg¡ _ H$o  {bE AZHw $y b h¡ VWm BgH$o  H$ÝX 
Jhao bmb aJ§  H$o  Ed§ MnQ>o Jmbo mH$ma hmVo o h&¢  Bggo EH$ Og¡ o H$ÝX àmá 
hmVo o h¢ Omo {H$ OmS‹o > Ed§ Vmao  go _ºw $ hmVo o h&¢  VrZ dfm] H$o  AmH§ $S‹ >m| H$o  
AmYma na, Bg gH§ $a {H$ñ_ go 40.71 Q>./h.o  {dnUZ `m½o ` CnOµ  
àmá hBþ ,©  Omo CÎm_ Vbw ZmË_H$ {H$ñ_ ̂ r_m aSo > (30.18 Q>./h.o ) go 
34.88% A{YH$ h¡ ({MÌ 4.3 Ed§ gm[aUr 4.3)& nVbr JXZ©  dmbr 
Bg {H$ñ_ H$o  H$ÝX H$m Amg¡ VZ dOµ Z 68.72 Jm« . ahm& H$ÝXm| H$s 
IXw mB,©  amno mB© H$o  105 {XZm| ~mX H$s JB© Ama¡  BZH$s ̂ S§ >maUr` j_Vm 
~hVþ  AÀN>r Wr& S>rAmOo rAma gH§ $a-50 a~r _mg¡ _ H$o  {bE AZHw $y b 
h¡ VWm BgH$o  H$ÝX EH$ Og¡ ,o  Jmbo mH$ma Ed§ AmH$fH© $ Jhao aJ§  H$o  hmVo o 
h&¢  Xmo dfm] H$o  AmH§ $S‹ >m| H$o  AmYma na, Bg gH§ $a {H$ñ_ go 37.46 
Q>./h.o  {dnUZ ̀ m½o ` CnOµ  àmá hBþ ,©  Omo CËH$¥ ï> M¶{ZV {H$ñ_ ̂ r_m 
aSo > (30.18 Q>./h.o ) go 24.11% A{YH$ h¡ ({MÌ 4.3 Ed§ gm[aUr 
4.3)& ̀ h OmS‹o > Ed§ Vmao  dmbo H$ÝXm| go _ºw $ h&¢  nVbr JXZ©  dmbr Bg 
{H$ñ_ H$o  H$ÝX H$m Amg¡ VZ dOZ  63.44 Jm« . ahm& `h gH§ $arV 
{H$ñ_ OëX n[an¹$Vm dmbr h¡ VWm amno mB© H$o  106 {XZm| ~mX BgH$s 
IXw mB© H$s Om gH$Vr h¡ Ama¡  BgH$s ̂ S§ >maUr` j_Vm ~hVþ  AÀN>r h&¡  
`h {H$ñ_ Iar\$ _mg¡ _ H$o  {bE ̂ r AZHw $y b h&¡

S>rAmoOrAma g§H$a-7 VWm S>rAmoOrAma g§H$a-50 H$m 
ApIb ^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ 
n[a`moOZm narjU _| g_mdoe

(94 days). Eight F  populations from crosses between 3

elite lines produced more than 60 t/ha marketable yield. 

Out of 70 F  populations from crosses between short day 2

lines with exotic lines, 7 F  populations produced more 2

than 40 t/ha marketable yield with good storability. 

Sixty F  hybrids of red onion were developed by crossing 1

5 MS lines with selected 12 elite lines. Their evaluation 

during rabi 2013-14 is in progress. 

Two F  hybrids (DOGR Hy-7 and DOGR Hy-50) have been 1

recommended for AINRPOG multilocational trials. DOGR 

Hy-7 is suitable for rabi season and its bulbs are flat-globe 

and dark red. It produces uniform bulbs without doubles 

and bolters. On the basis of three years data, this hybrid 

produced 40.71 t/ha marketable yield which is 34.88% 

higher than the best check Bhima Red (30.18 t/ha) (Fig. 

4.3and Table 4.3). The average bulb weight was 68.72 g 

with thin neck. Bulbs were harvested in 105 days after 

transplanting and storage of bulbs was very good. DOGR 

Hy-50 is suitable for rabi season and its bulbs are 

uniform, globe shape and attractive dark red. On the 

basis of two years data, it produced 37.46 t/ha 

marketable yield which is 24.11% higher than the best 

check Bhima Red (30.18 t/ha) (Fig. 4.4 and Table 4.3). It is 

free from doubles and bolters. The average bulb weight 

was 63.44 g with thin neck. This hybrid is early in maturity 

and harvested in 106 days after transplanting, and 

storage of bulbs was very good. It is also suitable for 

cultivation in kharif season.  

DOGR Hy-7 and DOGR Hy-50 introduced in 

AINRPOG

S>rAmoOrAma g§H$a-7/DOGR Hy-7 S>rAmoOrAma g§H$a-50/DOGR Hy-50 

S>rAmoOrAma g§H$a-7 Ed§ S>rAmoOrAma g§H$a-50 
 DOGR Hy-7 and DOGR Hy-50

{MÌ 4.4. 
Fig. 4.4.
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gm[aUr 4.3. A. ApIb ^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ n[a`moOZm _| g_m{dï> g§H$a {H$ñ_m| S>rAmoOrAma g§H$a-7 
Am¡a S>rAmoOrAma g§H$a-50 H$s {dnUZ `mo½` CnµO
Table 4.3.a. Marketable yield of hybrids DOGR HY-7 and DOGR Hy-50 introduced in AINRPOG

S>rAmoOrAma g§H$a-7/DOGR Hy-7 492.8 382.2 346.2 407.07 34.88%

S>rAmoOrAma g§H$a-50/DOGR Hy-50 - 376.9 372.2 374.55 24.11%

^r_m {H$aZ(M.{H$.)/Bhima Kiran (C) 271.4 306.8 253.0 277.07 -

^r_m amO (M.{H$.)/Bhima Raj (C) 344.4 335.0 205.1 294.83 -

^r_m aoS> (M.{H$.)/Bhima Red (C) 374.6 318.8 212.0 301.80 -

H«$mpÝVH$ AÝVa/CD (5%) 4.44 7.02 8.12 6.52 -

           à{d{ï> {dnUZ `mo½` CnµO (q¹$./ho.) CËH¥$ï> M¶{ZV 
           Entry Marketable yield (q/ha) {H$ñ_ na d¥pÜX

a~r 2009-10 a~r 2010-11 a~r 2011-12 Am¡gV Increase over the  

Rabi 2009-10 Rabi 2010-11 Rabi 2011-12 Mean best check

gm[aUr 4.3. ~. S>rAmoOrAma g§H$a-7 Am¡a S>rAmoOrAma g§H$a-50 _| Am¡gVZ H$ÝX ^ma Ed§ H$ÝX ^§S>maUr`Vm
Table 4.3b. Mean bulb weight and bulb storability of DOGR Hy-7 and DOGR Hy-50

S>rAmoOrAma g§H$a-7
DOGR Hy-7 Dark Red Flat-globe

S>rAmoOrAma g§H$a-50 - 68.06 58.81 63.44 - 29.71 29.71 Jham bmb JmobmH$ma
DOGR Hy-50 Dark Red Globe 

^r_m {H$aZ (M.{H$.) 52.65 64.02 59.33 58.67 34.35 42.51 38.43 {\$H$m bmb JmobmH$ma

Bhima Kiran (C) Light Red Globe 

^r_m amO (M.{H$.) 59.89 63.65 50.84 58.13 57.00 84.38 70.69 Jham bmb JmobmH$ma

Bhima Raj (C) Dark Red Globe 

^r_m aoS> (M.{H$.) 60.60 61.03 48.84 56.82 90.50 93.58 92.04 _Ü`_ bmb MnQ>o JmobmH$ma

Bhima Red (C) Medium Flat-globe
Red

H«$mpÝVH$ AÝVa (5%) 5.42 6.72 4.22 5.45 7.24 9.17 8.20
CD (5%)

73.91 67.27 64.99 68.72 30.00 37.99 34.00 Jham bmb MnQ>o JmobmH$ma

à{d{ï> Am¡gVZ H$ÝX ^ma (J«m.) ^§S>maU j{V (%) H$ÝX H$m a§J  H$ÝX H$m AmH$ma

Entry vg. bulb weight (g) Storage loss (%) Bulb   Bulb colour 
 shapea~r a~r a~r Am¡gV a~r a~r Am¡gV

2009-10 2010-11 2011-12 Mean 2009-10 2010-11 Mean

Rabi Rabi Rabi  Rabi Rabi
2009-10 2010-11 2011-12 2009-10  2010-11

M.{H$. - M¶{ZV {H$ñ‘/C-check

M.{H$. - M¶{ZV {H$ñ‘/C-check

a~r Am¡a Iar\$ Ho$ Xm¡amZ g\o$X ß`mO H$s g§H$a {H$ñ_m| H$m 
_yë`m§H$Z 

Za d§Ü` d§eH«$_ H$m Cn`moJ H$a E\$  g\o$X ß`mO H$s g§H$a {H$ñ_m| 1

H$mo {dH${gV {H$`m J`m (gm[aUr 4.4)& {dH${gV {H$E JE Mm¡~rg 
g§H$a {H$ñ_m| _| go, 7 g§H$a {H$ñ_m| _| g§H$a AmoO 28.7 Ed§ 69.3% 
nmB© JB©& g§H$a {H$ñ_m| _| go, EH$ _| M¶{ZV {H$ñ_ ^r_m œoVm 
(32.22 Q>./ho.) na 10.35% loð>Vm Ho$ gmW 35.56 Q>./ho. 
{dnUZ ̀ mo½` CnµO àmá hþB©&

Evaluation of white onion hybrids during rabi and kharif

F  white onion hybrids were developed using male sterile 1

line (Table 4.4). Out of 24 hybrids made, sufficient seeds 

were available in 7 hybrids which were evaluated during 

rabi.  Two hybrids had heterosis of 28.7 and 69.3%. In one 

of the hybrids, marketable yield was 35.56 t/ha with 

10.35% superiority over check Bhima Shweta (32.22 t/ha). 

a~r S>ãë`y g§H$a-1

a~r S>ãë`y g§H$a-2 34.79 7.98 23.89 1.66 5.58 42.59
Rb W Hy -2

a~r S>ãë`y g§H$a-3 35.56 10.36 26.32 1.89 12.98 31.35
Rb W Hy -3

a~r S>ãë`y g§H$a-4 29.36 -8.88 14.74 -2.29 -19.44 37.50
Rb W Hy -4

a~r S>ãë`y g§H$a-5 25.00 -22.41 15.09 -5.73 -10.98 -60.56
Rb W Hy- 5

a~r S>ãë`y g§H$a-6 28.33 -12.06 18.95 -1.67 -27.98 -84.74
Rb W Hy- 6

a~r S>ãë`y g§H$a-7 33.97 5.44 10.21 -5.72 39.27 -54.99
Rb W Hy -7

^r_m œoVm (M.{H$.) 32.22
Bhima Shweta (C)

H«$mpÝVH$ AÝVa (5%) 4.42
CD (5%)

27.05 -16.05 24.21 -5.62 11.96 -30.49
Rb W Hy -1

gm[aUr 4.4.  a~r Ho$ Xm¡amZ g\o$X ß`mO Ho$ E\$  g§H$a {H$ñ_m| H$m àXe©Z1

Table 4.4. Performance of white onion F  hybrids during rabi1

{dnUZ Hw$b KwbZerb {dnUZ E loUr  ^§S>maU Ho$ 3 _mh
`mo½` CnO R>mog nXmW© `mo½` H$ÝX Ho$ H$ÝX ~mX ^ma j{V 
Marketable Total Soluble   Marketable A Grade Wt loss after 3
yield Solids  bulbs  Bulb  months of storage

g§H$a {H$ñ_|  E\  g§H$a {H$ñ_m| _| E\$  g§H$a {H$ñ_m| H$s ^r_m œoVm na à{VeV loð>Vm(%)$1 1

Hybrids {dnUZ `mo½` CnµO (Q>./ho.) Superiority (%) of F  hybrids over Bhima Shweta1

Marketable Yield of F1 

hybrids (t/ha)

Iar\$ Ho$ Xm¡amZ Zm¡ E\$  g§H$[aV {H$ñ_m| H$m _yë`m§H$Z {H$`m J`m& 1

M¶{ZV {H$ñ_ ̂ r_m ew^«m H$s 31.67 Q>./ho. H$s VwbZm _| EH$ g§H$a 
{H$ñ_ _| 39.18 Q>./ho. {dnUZ `mo½` CnµO àmá hþB©& àOZH$ go 
26.8% Ed§ 12.5% g§H$a AmoO loð>Vm H«$_e… Hw$b Ed§ {dnUZ 
`mo½` CnO _| XoIr JB©& M¶{ZV {H$ñ_m| na 44.6% Ed§ 23.7% 
loð>Vm H«$_e… Hw$b Ed§ {dnUZ `mo½` CnO Ho$ {bE àmá hþB© ({MÌ 
4.5 Ed§ gm[aUr 4.5)&

During kharif nine F hybrids were evaluated and one 1 

hybrid gave marketable yield of 39.18 t/ha as compared to 

31.67 t/ha in check variety Bhima Shubhra. This showed 

heterosis of 26.8% and 12.5% over the best parent for 

total and marketable yield, respectively. Superiority over 

check variety was of 44.6% and 23.7% for total and 

marketable yield, respectively (Fig 4.5 and Table 4.5). 

{MÌ 4.5. Iar\$ S>ãë`y g§H$a-1 Am¡a Iar\$ S>ãë`y g§H$a-2  
Kh W Hy -1 and Kh W Hy- 2Fig. 4.5. 
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gm[aUr 4.3. A. ApIb ^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ n[a`moOZm _| g_m{dï> g§H$a {H$ñ_m| S>rAmoOrAma g§H$a-7 
Am¡a S>rAmoOrAma g§H$a-50 H$s {dnUZ `mo½` CnµO
Table 4.3.a. Marketable yield of hybrids DOGR HY-7 and DOGR Hy-50 introduced in AINRPOG

S>rAmoOrAma g§H$a-7/DOGR Hy-7 492.8 382.2 346.2 407.07 34.88%

S>rAmoOrAma g§H$a-50/DOGR Hy-50 - 376.9 372.2 374.55 24.11%

^r_m {H$aZ(M.{H$.)/Bhima Kiran (C) 271.4 306.8 253.0 277.07 -

^r_m amO (M.{H$.)/Bhima Raj (C) 344.4 335.0 205.1 294.83 -

^r_m aoS> (M.{H$.)/Bhima Red (C) 374.6 318.8 212.0 301.80 -

H«$mpÝVH$ AÝVa/CD (5%) 4.44 7.02 8.12 6.52 -

           à{d{ï> {dnUZ `mo½` CnµO (q¹$./ho.) CËH¥$ï> M¶{ZV 
           Entry Marketable yield (q/ha) {H$ñ_ na d¥pÜX

a~r 2009-10 a~r 2010-11 a~r 2011-12 Am¡gV Increase over the  

Rabi 2009-10 Rabi 2010-11 Rabi 2011-12 Mean best check

gm[aUr 4.3. ~. S>rAmoOrAma g§H$a-7 Am¡a S>rAmoOrAma g§H$a-50 _| Am¡gVZ H$ÝX ^ma Ed§ H$ÝX ^§S>maUr`Vm
Table 4.3b. Mean bulb weight and bulb storability of DOGR Hy-7 and DOGR Hy-50

S>rAmoOrAma g§H$a-7
DOGR Hy-7 Dark Red Flat-globe

S>rAmoOrAma g§H$a-50 - 68.06 58.81 63.44 - 29.71 29.71 Jham bmb JmobmH$ma
DOGR Hy-50 Dark Red Globe 

^r_m {H$aZ (M.{H$.) 52.65 64.02 59.33 58.67 34.35 42.51 38.43 {\$H$m bmb JmobmH$ma

Bhima Kiran (C) Light Red Globe 

^r_m amO (M.{H$.) 59.89 63.65 50.84 58.13 57.00 84.38 70.69 Jham bmb JmobmH$ma

Bhima Raj (C) Dark Red Globe 

^r_m aoS> (M.{H$.) 60.60 61.03 48.84 56.82 90.50 93.58 92.04 _Ü`_ bmb MnQ>o JmobmH$ma

Bhima Red (C) Medium Flat-globe
Red

H«$mpÝVH$ AÝVa (5%) 5.42 6.72 4.22 5.45 7.24 9.17 8.20
CD (5%)

73.91 67.27 64.99 68.72 30.00 37.99 34.00 Jham bmb MnQ>o JmobmH$ma

à{d{ï> Am¡gVZ H$ÝX ^ma (J«m.) ^§S>maU j{V (%) H$ÝX H$m a§J  H$ÝX H$m AmH$ma

Entry vg. bulb weight (g) Storage loss (%) Bulb   Bulb colour 
 shapea~r a~r a~r Am¡gV a~r a~r Am¡gV

2009-10 2010-11 2011-12 Mean 2009-10 2010-11 Mean

Rabi Rabi Rabi  Rabi Rabi
2009-10 2010-11 2011-12 2009-10  2010-11

M.{H$. - M¶{ZV {H$ñ‘/C-check

M.{H$. - M¶{ZV {H$ñ‘/C-check

a~r Am¡a Iar\$ Ho$ Xm¡amZ g\o$X ß`mO H$s g§H$a {H$ñ_m| H$m 
_yë`m§H$Z 

Za d§Ü` d§eH«$_ H$m Cn`moJ H$a E\$  g\o$X ß`mO H$s g§H$a {H$ñ_m| 1

H$mo {dH${gV {H$`m J`m (gm[aUr 4.4)& {dH${gV {H$E JE Mm¡~rg 
g§H$a {H$ñ_m| _| go, 7 g§H$a {H$ñ_m| _| g§H$a AmoO 28.7 Ed§ 69.3% 
nmB© JB©& g§H$a {H$ñ_m| _| go, EH$ _| M¶{ZV {H$ñ_ ^r_m œoVm 
(32.22 Q>./ho.) na 10.35% loð>Vm Ho$ gmW 35.56 Q>./ho. 
{dnUZ ̀ mo½` CnµO àmá hþB©&

Evaluation of white onion hybrids during rabi and kharif

F  white onion hybrids were developed using male sterile 1

line (Table 4.4). Out of 24 hybrids made, sufficient seeds 

were available in 7 hybrids which were evaluated during 

rabi.  Two hybrids had heterosis of 28.7 and 69.3%. In one 

of the hybrids, marketable yield was 35.56 t/ha with 

10.35% superiority over check Bhima Shweta (32.22 t/ha). 

a~r S>ãë`y g§H$a-1

a~r S>ãë`y g§H$a-2 34.79 7.98 23.89 1.66 5.58 42.59
Rb W Hy -2

a~r S>ãë`y g§H$a-3 35.56 10.36 26.32 1.89 12.98 31.35
Rb W Hy -3

a~r S>ãë`y g§H$a-4 29.36 -8.88 14.74 -2.29 -19.44 37.50
Rb W Hy -4

a~r S>ãë`y g§H$a-5 25.00 -22.41 15.09 -5.73 -10.98 -60.56
Rb W Hy- 5

a~r S>ãë`y g§H$a-6 28.33 -12.06 18.95 -1.67 -27.98 -84.74
Rb W Hy- 6

a~r S>ãë`y g§H$a-7 33.97 5.44 10.21 -5.72 39.27 -54.99
Rb W Hy -7

^r_m œoVm (M.{H$.) 32.22
Bhima Shweta (C)

H«$mpÝVH$ AÝVa (5%) 4.42
CD (5%)

27.05 -16.05 24.21 -5.62 11.96 -30.49
Rb W Hy -1

gm[aUr 4.4.  a~r Ho$ Xm¡amZ g\o$X ß`mO Ho$ E\$  g§H$a {H$ñ_m| H$m àXe©Z1

Table 4.4. Performance of white onion F  hybrids during rabi1

{dnUZ Hw$b KwbZerb {dnUZ E loUr  ^§S>maU Ho$ 3 _mh
`mo½` CnO R>mog nXmW© `mo½` H$ÝX Ho$ H$ÝX ~mX ^ma j{V 
Marketable Total Soluble   Marketable A Grade Wt loss after 3
yield Solids  bulbs  Bulb  months of storage

g§H$a {H$ñ_|  E\  g§H$a {H$ñ_m| _| E\$  g§H$a {H$ñ_m| H$s ^r_m œoVm na à{VeV loð>Vm(%)$1 1

Hybrids {dnUZ `mo½` CnµO (Q>./ho.) Superiority (%) of F  hybrids over Bhima Shweta1

Marketable Yield of F1 

hybrids (t/ha)

Iar\$ Ho$ Xm¡amZ Zm¡ E\$  g§H$[aV {H$ñ_m| H$m _yë`m§H$Z {H$`m J`m& 1

M¶{ZV {H$ñ_ ̂ r_m ew^«m H$s 31.67 Q>./ho. H$s VwbZm _| EH$ g§H$a 
{H$ñ_ _| 39.18 Q>./ho. {dnUZ `mo½` CnµO àmá hþB©& àOZH$ go 
26.8% Ed§ 12.5% g§H$a AmoO loð>Vm H«$_e… Hw$b Ed§ {dnUZ 
`mo½` CnO _| XoIr JB©& M¶{ZV {H$ñ_m| na 44.6% Ed§ 23.7% 
loð>Vm H«$_e… Hw$b Ed§ {dnUZ `mo½` CnO Ho$ {bE àmá hþB© ({MÌ 
4.5 Ed§ gm[aUr 4.5)&

During kharif nine F hybrids were evaluated and one 1 

hybrid gave marketable yield of 39.18 t/ha as compared to 

31.67 t/ha in check variety Bhima Shubhra. This showed 

heterosis of 26.8% and 12.5% over the best parent for 

total and marketable yield, respectively. Superiority over 

check variety was of 44.6% and 23.7% for total and 

marketable yield, respectively (Fig 4.5 and Table 4.5). 

{MÌ 4.5. Iar\$ S>ãë`y g§H$a-1 Am¡a Iar\$ S>ãë`y g§H$a-2  
Kh W Hy -1 and Kh W Hy- 2Fig. 4.5. 
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Ploidy analysis of gynogenic plants

Ploidy analysis was carried out through cytology and flow 

cytometry. Chromosome count in the 59 plants showed 

that  40% of the gynogenic plants were haploid, 52% were 

mixoploid and the rest were diploid. Among the 21 plants 

analyzed through flow cytometry, 15 were haploid while 

the rest were diploid. Changes in ploidy may be maternal 

in origin or due to spontaneous diploidisation due to 

instability of the haploid. The gynogenic non-haploid 

plants could be somatic or gynogenic in origin. Those were 

screened using five SSR primers showing polymorphism in 

the parental population. Among the gynogenic haploids 

only single allelic forms were observed as expected. The 

gynogenic origin of induced doubled haploid was 

confirmed by presence of single allelic form. Among the 7 

plants evaluated, 5 were homozygous for the loci thus 

confirming the gynogenic origin (Fig. 4.7).

Jm`ZmoOo{ZH$ nm¡Ym| H$m Jw{UVm {dûcofU

Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go H$mo{eH$m {dkmZ Ed§ àdmh 
H$mo{eH$m{_Vr Ûmam EH$Jw{UVm H$m {dûcofU {H$`m J`m& JwUgyÌ 
{JZVr go XoIm J`m {H$ 59 nm¡Ym| _| go 40% Jm`ZmoOo{ZH$ nm¡Yo 
EH$Jw{UV, 52% {_lJw{UV VWm eof {ÛJw{UV Wo& H$mo{eH$m{_Vr Ûmam 
{dûcofU {H$E JE 21 nm¡Ym| _| 15 EH$Jw{UV VWm eof {ÛJw{UV nmE 
JE& _mV¥d§e AWdm ApñWa EH$Jw{UVm go ghOVm go {ÛJw{UVH$aU 
hmoZo go Jw{UVm _| n[adV©Z Am gH$Vm h¡& àOZH$m| H$s Am~mXr _| 
~hþénVm Xem©Zo dmbo nm§M EgEgAma àm`_am| H$m Cn`moJ H$a CZH$s 
Om§M H$s JB©& Anojm Ho$ AZwén Jm`ZmoOo{ZH$ EH$Jw{UVm| Ho$ EH$b 
A{bbrH$ énm| H$mo XoIm J`m& Jm`ZmoOo{ZH$ _yb Ho$ ào[aV XmoJwZr 
{ÛJw{UV H$s EH$b A{bbrH$ én H$s CnpñW{V go nw{ï> H$s JB©& 
_yë`m§{H$V {H$E JE gmV nm¡Ym| _| go, nm§M nm¡Yo bmogB© Ho$ {bE 
g_JwUdmbo Wo {Oggo Jm`ZmoOo{ZH$ _yb H$s nw{ï> hþB© h¡ ({MÌ 4.5)& 

{MÌ 4.6. 

Fig. 4.6.
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 Effect of sucrose 
concentration on gynogenesis

        M   1   2   3   4   5  6   7   8  M 

 Jm`ZmoOo{ZH$ {ÛJw{UVm| _| g_JwUVm Xem©Vm EgEgAma {dûcofU (Jm`ZmoOo{ZH$ nm¡Ym| Ho$ S>rEZE àmo\$mB©b H$m à{V{Z{Y)
SSR analysis showing homozygosity in gynogenic diploids (representative DNA profile of gynogenic plants)
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boÝg/Lanes: M: 100 ~rnr _mH©$a/100 bp marker, 1- 7 Jm`ZmoOo{ZH$ {ÛJw{UV/Gynogenic Diploids, 8- Jm`ZmoOo{ZH$ EH$Jw{UV/gynogenic haploid 
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Kh W Hy- 5

Iar’$ S>ãë`y g§H$a-6 -7.39 -4.17 -5.83 4.70 0.00 28.57
Kh W Hy- 6

Iar’$ S>ãë`y g§H$a-7 -12.56 9.95 -11.08 -8.14 0.00 30.95
Kh W Hy -7

Iar’$ S>ãë`y g§H$a-8 24.68 13.05 -4.12 4.99 7.28 34.32
Kh W Hy- 8

Iar’$ S>ãë`y g§H$a-9 9.97 27.78 -22.31 4.70 0.00 31.43
Kh W Hy -9

^r_m ew^«m (M.{H$.) 31.67
Bhima Shubhra (C)

H«$mpÝVH$ AÝVa (5%) 5.96
CD (5%)

10.58 13.81 -0.86 -1.40 0.00 35.71

gm[aUr 4.5.  Iar\$ Ho$ Xm¡amZ g\o$X E\$  g§H$[aV {H$ñ_m| H$s ^r_m ew^«m na loð>Vm1

Table 4.5.  Superiority of white F hybrids over Bhima Shubhra during kharif1 

g§H$arV {H$ñ_|  E\$  g§H$[aV {H$ñ_m| H$s ^r_m ew^«m na à{VeV loð>Vm E\$  g§H$[aV {H$ñ_m| 1 1

Hybrids Superiority (%) of F  hybrids over Bhima Shubhra H$s {dnUZ `mo½` 1

CnµO (Q>./ho.)
Marketable yield 
t/ha of F hybrids1 

E loUr Hw$b CnO {dnUZ `mo½`  Hw$b KwbZerb IwXmB© VH$ 
Ho$ H$ÝX CnO R>mog nXmW© Ho$ {XZ
Grade Bulb Total yield Marketable  Total Soluble  Days to 

yield Solids harvest

Haploids production in onion

Improving the gynogenic efficiency

A major setback to the hybrid production in onion is lack of 
inbreds. Therefore, development of haploids has gained 
importance. Haploids are produced through gynogenesis 
and plants regenerated are subjected to induction of 
polyploidy for producing doubled haploid inbreds.

High sucrose concentration is known to induce 
gynogenesis in onion. Therefore, three concentrations 
(7.5, 10 and 12 %) were used in the present study. 
Gynogenesis was comparatively better at 10% sucrose 
than other two concentrations. Embryo emergence was 
low in low sucrose concentration (Fig. 4.6). Ovary 
enlargement was better in high sucrose concentrations 

ß`mO _| EH$Jw{UV {H$ñ_m| H$m CËnmXZ

Jm`ZmoOo{ZH$ j_Vm H$mo gwYmaZm

ß`mO _| g§H$[aV {H$ñ_m| H$m CËnmXZ H$aZo Ho$ {bE ñdàO{ZVm| H$m Z 
hmoZm EH$ ~‹S>r H$_r h¡& Bg{bE EH$Jw{UV {H$ñ_m| H$m {dH$mg H$aZm 
_hËdnyU© h¡& Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go EH$Jw{UV {H$ñ_m| H$m 
CËnmXZ {H$`m J`m VWm ~hþJw{UVm Ho$ g§dY©Z go nwZê$Ënm{XV nm¡Ym| 
_| XmoJwUr EH$Jw{UV ñdàO{ZVm| H$mo CËnm{XV {H$`m OmEJm&

ß`mO _| Jm`ZmoOo{Z{gg ào[aV H$aZo _| Cƒ gwH«$moO gm§ÐVm H$mo 
_hËdnyU© _mZm OmVm h¡& Bg{bE VrZ gm§ÐVmAm| (7.5,10 Ed§ 
12%) H$mo dV©_mZ AÜ``Z _| BñVo_mb {H$`m J`m& Jm`ZmoOo{Z{gg 
H$mo 10% gwH«$moO gm§ÐVm na AÝ` Xmo gm§ÐVmAm| H$s VwbZm _| 
AnojmH¥$V ~ohVa nm`m J`m& H$_ gwH«$moO gm§ÐVm na ̂ «yU CØd H$_ 

Wm ({MÌ 4.4)& A§S>me` d¥pÜX Cƒ gwH«$moO gm§ÐVm (12%) _| 
~ohVa Wr, bo{H$Z ^«yU CØd Zht nm`m J`m& nm¡Ym| go {ZH$mbr JB© 
nwîn H${b`m| H$mo ^r 40 g|. Vmn_mZ na 24 VWm 48 K§Q>m| Ho$ {bE 
aIm J`m bo{H$Z Bggo Jm`ZmoOo{ZH$ j_Vm _| H$moB© gwYma Zht Am`m&

(12%) but embryo emergence was not observed. The 
explants i.e. flower buds were also exposed to low 

otemperature at 4 C for 24 and 48 hrs. But this did not 
improve the gynogenic efficiency in the varieties tested.
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Ploidy analysis of gynogenic plants

Ploidy analysis was carried out through cytology and flow 

cytometry. Chromosome count in the 59 plants showed 

that  40% of the gynogenic plants were haploid, 52% were 

mixoploid and the rest were diploid. Among the 21 plants 

analyzed through flow cytometry, 15 were haploid while 

the rest were diploid. Changes in ploidy may be maternal 

in origin or due to spontaneous diploidisation due to 

instability of the haploid. The gynogenic non-haploid 

plants could be somatic or gynogenic in origin. Those were 

screened using five SSR primers showing polymorphism in 

the parental population. Among the gynogenic haploids 

only single allelic forms were observed as expected. The 

gynogenic origin of induced doubled haploid was 

confirmed by presence of single allelic form. Among the 7 

plants evaluated, 5 were homozygous for the loci thus 

confirming the gynogenic origin (Fig. 4.7).

Jm`ZmoOo{ZH$ nm¡Ym| H$m Jw{UVm {dûcofU

Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go H$mo{eH$m {dkmZ Ed§ àdmh 
H$mo{eH$m{_Vr Ûmam EH$Jw{UVm H$m {dûcofU {H$`m J`m& JwUgyÌ 
{JZVr go XoIm J`m {H$ 59 nm¡Ym| _| go 40% Jm`ZmoOo{ZH$ nm¡Yo 
EH$Jw{UV, 52% {_lJw{UV VWm eof {ÛJw{UV Wo& H$mo{eH$m{_Vr Ûmam 
{dûcofU {H$E JE 21 nm¡Ym| _| 15 EH$Jw{UV VWm eof {ÛJw{UV nmE 
JE& _mV¥d§e AWdm ApñWa EH$Jw{UVm go ghOVm go {ÛJw{UVH$aU 
hmoZo go Jw{UVm _| n[adV©Z Am gH$Vm h¡& àOZH$m| H$s Am~mXr _| 
~hþénVm Xem©Zo dmbo nm§M EgEgAma àm`_am| H$m Cn`moJ H$a CZH$s 
Om§M H$s JB©& Anojm Ho$ AZwén Jm`ZmoOo{ZH$ EH$Jw{UVm| Ho$ EH$b 
A{bbrH$ énm| H$mo XoIm J`m& Jm`ZmoOo{ZH$ _yb Ho$ ào[aV XmoJwZr 
{ÛJw{UV H$s EH$b A{bbrH$ én H$s CnpñW{V go nw{ï> H$s JB©& 
_yë`m§{H$V {H$E JE gmV nm¡Ym| _| go, nm§M nm¡Yo bmogB© Ho$ {bE 
g_JwUdmbo Wo {Oggo Jm`ZmoOo{ZH$ _yb H$s nw{ï> hþB© h¡ ({MÌ 4.5)& 

{MÌ 4.6. 

Fig. 4.6.
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^r_m ew^«m (M.{H$.) 31.67
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H«$mpÝVH$ AÝVa (5%) 5.96
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10.58 13.81 -0.86 -1.40 0.00 35.71

gm[aUr 4.5.  Iar\$ Ho$ Xm¡amZ g\o$X E\$  g§H$[aV {H$ñ_m| H$s ^r_m ew^«m na loð>Vm1

Table 4.5.  Superiority of white F hybrids over Bhima Shubhra during kharif1 

g§H$arV {H$ñ_|  E\$  g§H$[aV {H$ñ_m| H$s ^r_m ew^«m na à{VeV loð>Vm E\$  g§H$[aV {H$ñ_m| 1 1

Hybrids Superiority (%) of F  hybrids over Bhima Shubhra H$s {dnUZ `mo½` 1

CnµO (Q>./ho.)
Marketable yield 
t/ha of F hybrids1 

E loUr Hw$b CnO {dnUZ `mo½`  Hw$b KwbZerb IwXmB© VH$ 
Ho$ H$ÝX CnO R>mog nXmW© Ho$ {XZ
Grade Bulb Total yield Marketable  Total Soluble  Days to 

yield Solids harvest

Haploids production in onion

Improving the gynogenic efficiency

A major setback to the hybrid production in onion is lack of 
inbreds. Therefore, development of haploids has gained 
importance. Haploids are produced through gynogenesis 
and plants regenerated are subjected to induction of 
polyploidy for producing doubled haploid inbreds.

High sucrose concentration is known to induce 
gynogenesis in onion. Therefore, three concentrations 
(7.5, 10 and 12 %) were used in the present study. 
Gynogenesis was comparatively better at 10% sucrose 
than other two concentrations. Embryo emergence was 
low in low sucrose concentration (Fig. 4.6). Ovary 
enlargement was better in high sucrose concentrations 

ß`mO _| EH$Jw{UV {H$ñ_m| H$m CËnmXZ

Jm`ZmoOo{ZH$ j_Vm H$mo gwYmaZm

ß`mO _| g§H$[aV {H$ñ_m| H$m CËnmXZ H$aZo Ho$ {bE ñdàO{ZVm| H$m Z 
hmoZm EH$ ~‹S>r H$_r h¡& Bg{bE EH$Jw{UV {H$ñ_m| H$m {dH$mg H$aZm 
_hËdnyU© h¡& Jm`ZmoOo{Z{gg Ho$ _mÜ`_ go EH$Jw{UV {H$ñ_m| H$m 
CËnmXZ {H$`m J`m VWm ~hþJw{UVm Ho$ g§dY©Z go nwZê$Ënm{XV nm¡Ym| 
_| XmoJwUr EH$Jw{UV ñdàO{ZVm| H$mo CËnm{XV {H$`m OmEJm&

ß`mO _| Jm`ZmoOo{Z{gg ào[aV H$aZo _| Cƒ gwH«$moO gm§ÐVm H$mo 
_hËdnyU© _mZm OmVm h¡& Bg{bE VrZ gm§ÐVmAm| (7.5,10 Ed§ 
12%) H$mo dV©_mZ AÜ``Z _| BñVo_mb {H$`m J`m& Jm`ZmoOo{Z{gg 
H$mo 10% gwH«$moO gm§ÐVm na AÝ` Xmo gm§ÐVmAm| H$s VwbZm _| 
AnojmH¥$V ~ohVa nm`m J`m& H$_ gwH«$moO gm§ÐVm na ̂ «yU CØd H$_ 

Wm ({MÌ 4.4)& A§S>me` d¥pÜX Cƒ gwH«$moO gm§ÐVm (12%) _| 
~ohVa Wr, bo{H$Z ^«yU CØd Zht nm`m J`m& nm¡Ym| go {ZH$mbr JB© 
nwîn H${b`m| H$mo ^r 40 g|. Vmn_mZ na 24 VWm 48 K§Q>m| Ho$ {bE 
aIm J`m bo{H$Z Bggo Jm`ZmoOo{ZH$ j_Vm _| H$moB© gwYma Zht Am`m&

(12%) but embryo emergence was not observed. The 
explants i.e. flower buds were also exposed to low 

otemperature at 4 C for 24 and 48 hrs. But this did not 
improve the gynogenic efficiency in the varieties tested.
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Project 5: Marker Assisted Selection in 

Onion

Bolting in the onion bulb crop is a major limiting factor in 

onion productivity. Sprouting of bulbs increase storage 

losses. Marker assisted selection can assist breeding for 

these characters as phenotypic selection for these is 

cumbersome and time consuming. 

Ten varieties were grown in rabi and bulbs were 

evaluated for sprouting behavior.  Varieties Agrifound 

Dark Red (ADR), Bhima Raj, Bhima Red, Bhima Super and 

Bhima Shubhra mainly grown in kharif were found to 

sprout early from third or fourth week and maximum 

sprouting was observed between 12-18 weeks. Among 

them Agrifound Dark Red was found early and sprouting 

reached 100% by 16 weeks. Initiation of sprouting was 

found very late (6-9 weeks) in rabi varieties namely 

Bhima Kiran, N-2-4-1, Bhima Shakti and Bhima Shweta. In 

these sprouting was found very low i.e.  around 5% till 21 

weeks. Thus, there was distinct difference in sprouting 

behaviour between rabi and kharif varieties (Fig. 5.1).

Sprouting studies in onion 

n[a`moOZm 5: ß`mO _| _mH©$a H$s ghm`Vm go M`Z

ß`mO H$s H$_ CËnmXH$Vm H$m _w™` H$maU Vmoa AmZm (~mopëQ>§J) h¡& 
ß`mO Ho$ A§Hw$aU Ho$ H$maU ̂ §S>maU j{V _| d¥{Õ hmoVr h¡ & BZ M[aÌm| 
H$m M`Z H$aZm EH$ _wpíH$b Am¡a g_` boZo dmbr à{H«$`m h¡ Am¡a 
_mH©$a Bg M`Z H$s à{H«$`m _| ghm`Vm H$aVo h¢&

a~r _| ß`mO H$s Xg {H$ñ_| CJmB© JB© Am¡a A§Hw$aU Ho$ {bE H$ÝXm| H$m 

_yë`m§H$Z {H$`m J`m& _w»` ê$n go Iar\$ _| CJmB© OmZo dmbr 

EJ«r\$mD$§S> S>mH©$ aoS> (ES>rAma), ^r_m amO, ^r_m aoS> , ^r_m gwna 

Am¡a ̂ r_m ew^«m {H$ñ_m| _| OëXr A§Hw$aU (Vrgao ̀ m Mm¡Wo gámh _|) 

XoIm J`m& BZ {H$ñ_m| _| 12-18 gámh Ho$ ~rM A{YH$V_ A§Hw$aU 

XoIm J`m& BZ_| go EJ«r\$mD$§S> S>mH©$ aoS> _| A§Hw$aU OëXr nm`m J`m 

Am¡a ¶h 16 d| gámh _| 100% VH$ nhþ§M J`m& a~r _| ̂ r_m {H$aZ, 

EZ-2 -4- 1, ^r_m e{º$ Am¡a ^r_m œoVm {H$ñ_m| _| A§Hw$aU H$s 

ewê$AmV ~hþV Xoa go ( 6-9 gámh)  hþB©& BZ _| A§Hw$aU ~hþV H$_ 

`mZr 5% Ho$ Amgnmg 21 d| gámh VH$ nm`m J`m& Bg àH$ma, ̀ h 

nm`m J`m {H$ a~r Am¡a Iar\$ H$s {H$ñ_m| Ho$ ~rM A§Hw$aU _| ñnï> 

A§Va Wm ({MÌ 5.1)& 

ß`mO _| A§Hw$aU AÜ``Z

{MÌ 5.1.
Fig. 5.1.

 {d{^Þ {H$ñ_m| _| A§Hw$aU H$m {ddaU 
 Pattern of sprouting among different varieties 

à{V{MÌU (_¡qnJ) Am~mXr

Vmao  AmZm Ama¡  AH§ $w aU H$o  {bE à{V{MÌU Am~mXr H$mo {dH${gV H$aZo 
H$o  {bE {df_ bjU dmbo àOZH$m| H$m gH§ $aU {H$`m J`m& N>h gH§ $aU 
H$o  ~rO H$ÝX CËnmXZ H$o  {bE Iar\$ ( 2013) _| ~mEo  JE& àOZH$ 
nmY¡ m Ama¡  gV§ {V¶mo ‘| go S>rEZE {ZH$mbm J`m& gV§ {V Ama¡  CZH$o  
àOZH$, AZHw $« _ go g~§ {§ YV n[ab{jV ~hêþ $nVm (EgAmaEnr) Ama¡  
gmYmaU AZHw $« _ (EgEgAma) _mH$© a H$o  gmW _ëy `m{§ H$V {H$E JE&  
àOZH$ H$o  ~S¢ > / àdYZ©  gV§ {V _| ̂ r _mO¡ Xy  W&o  namJ àOZH$ H$o  ~S¢ > 
àdYZ©  H$s CnpñW{V nmY¡ m| H$o  gH§ $a àH$¥ {V H$s n{w ï> H$aVo h¢ (Vm{bH$m 
5.1) & ß`mO EH$ gH§ $aU nam{JV Ama¡  {df_`½w _r \$gb h,¡  Bg{bE 
nmY¡ m| H$s gV§ {V _| namJ {d{eï> Abrb H$m nm`m OmZm _pw íH$b h&¡  
EgEgAma _mH$© a namJ àOZH$ H$o  A{ÛVr` Abrb H$s nhMmZ H$aZo 
H$o  {bE EgAmaEnr _mH$© a H$s Vbw Zm _| AÀN>o h¢ ({MÌ 5.2)&

Mapping population

In order to develop mapping population for bolting and 
sprouting, parents with contrasting traits were crossed. 
Seeds of six crosses were sown in kharif (2013) for bulb 
production. DNA was extracted from parent plant and 
progenies. The progenies and their parents were evaluated 
with sequence related amplified polymorphism (SRAP) 
and simple sequence repeats (SSR) markers. The bands 
/amplicons of the seed parent were present in progeny. 
The presence of bands or amplicons unique to pollen 
parent confirmed the hybrid nature of the plant (Table 5.1). 
As onion is a cross pollinated crop and heterozygous, 
expectation of pollens specific alleles in progeny becomes 
difficult. Unique alleles of pollen parent especially the SSR 
markers helped to identify the progenies from crosses (Fig. 
5.2) as compared to SRAP markers.

1 ^r_m {H$aZ 11E X ~r 780-1 20 14  14
Bhima Kiran 11A X B 780-1

2 ^r_m {H$aZ 7 X EE\$Ama 3 4 2  2
Bhima Kiran 7 X AFR 3

3 ^r_m aoS> 1 X ^r_m {H$aZ 4 10 4  4
Bhima Red 1 X Bhima Kiran 4

4 EE\$Ama 1 X ^r_m ew^«m 2 5 2  2
AFR 1 X Bhima Shubhra 2

5 ^r_m {H$aZ 8 X  EE\$Ama 3 9 5  5
Bhima Kiran 8 X AFR 3

6 ^r_m {H$aZ 9 X ^r_m ew^«m 3 10 5  5
Bhima Kiran 9 X Bhima Shubhra 3

7 EE\$S>ãby 2 X ^r_m e{º$ 3 10 5 5
AFW 2 X Bhima Shakti 3

gm[aUr 5.1. AmpÊdH$ _mH©$a Ho$ Cn`moJ go g§V{V`m| Ho$ g§H$a àH¥${V H$m _yë`m§H$Z
Table 5.1. Details of progenies evaluated for hybrid nature using molecular markers

Azw. H«$. g§H$aU ~wdmB© H$s JB© ~rOm| H$s g§™`m A§Hw$[aV ~rOm| H$s g§»`m à_m{UV g§H$a
Sr. No. Cross  No. of seeds sown No. of seed germinated Confirmed Hybrids

{MÌ 5.2.
Fig. 5.2. 

 EgEgAma _mH©$a (EgrE_ 138) Ûmam E\$ nm¡Ym| Ho$ g§H$a hmoZo H$m _yë`m§H$Z 1 

Evaluation of hybridity of F  plants by SSR marker (CM138)1

Diploidisation of confirmed plants

The gynogenic plants confirmed as haploids were treated 

with 0.25mM colchicine for 24h in vitro. The plants were 

re-grown and ploidy was confirmed by flow-cytometry 

and cytology. The plants were hardened and 10 hardened 

plants of four varieties are availble for bulb production.

nw{ï> {H$E JE nm¡Ym| H$m {ÛJw{U{VH$aU

à`mJo embm n[apñW{V`m| _| EH$J{w UV H$s n{w ï> hEþ  Jm`ZmOo {o ZH$ nmY¡ m| 
H$mo 0.25 _r._m.o  H$mbo MrgrZ _| 24 KQ§ >m| H$o  {bE n[a{jV {H$`m J`m& 
nmY¡ o {\$a go nX¡ m {H$E JE Ama¡  J{w UVm H$s H$m{o eH$m{_Vr VWm H$m{o eH$m 
{dkmZ H$o  Ûmam n{w ï> H$s JB&©  nmY¡ m| H$mo _O~Vy  {H$`m J`m Ama¡  Mma 
{H$ñ_m| H$o  10 _O~Vy  hEþ  nmY¡ o H$ÝX CËnmXZ H$o  {bE CnbãY h&¢     
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g\o$X Vra namJ àOZH$ Ho$ Abrb H$s CnpñW{V H$mo Xem©Vm h¡&
White arrow indicates the presence of allele from pollen parent
bÝo g/Lanes: M–_mH$© a/Marker, 1 – ̂ r_m {H$aZ 11E (~rO àOZH$)/Bhima 

Kiran 11A (Seed Parent), 2 – ̂ r_m {H$aZ 11Ex~r 780 (1)/Bhima Kiran 

11AXB 780 (1), 3 – ^r_m {H$aZ 11Ex~r 780 (2)/Bhima Kiran 11AXB 

780 (2), 4 – ̂ r_m {H$aZ 11Ex~r 780 (3)/Bhima Kiran 11AXB 780 (3), 5 

– ^r_m {H$aZ 11Ex~r 780 (4)/Bhima Kiran 11AXB 780 (4), 6 – ^r_m 
{H$aZ 11Ex~r 780 (5)/Bhima Kiran 11AXB 780 (5), 7 - ^r_m {H$aZ 
11Ex~r 780 (6)/Bhima Kiran 11AXB 780 (6), 8 - ^r_m {H$aZ 11Ex~r 

 

780 (7)/Bhima Kiran 11 AXB 780 (7), 9 - ^r_m {H$aZ 11Ex~r 780 (8)/Bhima Kiran 11AXB 780 (8), 10 - ^r_m {H$aZ 11Ex~r 780 (9)/Bhima Kiran 

11AXB 780 (9), 11 - ̂ r_m {H$aZ 11Ex~r 780 (10) /Bhima Kiran 11AXB 780 (10), 12 - ̂ r_m {H$aZ 11Ex~r 780 (11)/Bhima Kiran 11AXB 780 (11), 13 - 

^r_m {H$aZ 11Ex~r 780 (12)/Bhima Kiran 11 AX B 780 (12), 14 - ̂ r_m {H$aZ 11Ex~r 780 (13)/Bhima Kiran 11AXB 780 (13), 15 - ̂ r_m {H$aZ 11Ex~r 
780 (14)/Bhima Kiran 11AXB 780 (14), 16 - ~gdV§  780 (namJ àOZH$)/Baswant 780 (Pollen Parent)

M  1    2   3  4   5   6    7   8   9  10 11 12 13 14 15 16 
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Project 5: Marker Assisted Selection in 

Onion

Bolting in the onion bulb crop is a major limiting factor in 

onion productivity. Sprouting of bulbs increase storage 

losses. Marker assisted selection can assist breeding for 

these characters as phenotypic selection for these is 

cumbersome and time consuming. 

Ten varieties were grown in rabi and bulbs were 

evaluated for sprouting behavior.  Varieties Agrifound 

Dark Red (ADR), Bhima Raj, Bhima Red, Bhima Super and 

Bhima Shubhra mainly grown in kharif were found to 

sprout early from third or fourth week and maximum 

sprouting was observed between 12-18 weeks. Among 

them Agrifound Dark Red was found early and sprouting 

reached 100% by 16 weeks. Initiation of sprouting was 

found very late (6-9 weeks) in rabi varieties namely 

Bhima Kiran, N-2-4-1, Bhima Shakti and Bhima Shweta. In 

these sprouting was found very low i.e.  around 5% till 21 

weeks. Thus, there was distinct difference in sprouting 

behaviour between rabi and kharif varieties (Fig. 5.1).

Sprouting studies in onion 

n[a`moOZm 5: ß`mO _| _mH©$a H$s ghm`Vm go M`Z

ß`mO H$s H$_ CËnmXH$Vm H$m _w™` H$maU Vmoa AmZm (~mopëQ>§J) h¡& 
ß`mO Ho$ A§Hw$aU Ho$ H$maU ̂ §S>maU j{V _| d¥{Õ hmoVr h¡ & BZ M[aÌm| 
H$m M`Z H$aZm EH$ _wpíH$b Am¡a g_` boZo dmbr à{H«$`m h¡ Am¡a 
_mH©$a Bg M`Z H$s à{H«$`m _| ghm`Vm H$aVo h¢&

a~r _| ß`mO H$s Xg {H$ñ_| CJmB© JB© Am¡a A§Hw$aU Ho$ {bE H$ÝXm| H$m 

_yë`m§H$Z {H$`m J`m& _w»` ê$n go Iar\$ _| CJmB© OmZo dmbr 

EJ«r\$mD$§S> S>mH©$ aoS> (ES>rAma), ^r_m amO, ^r_m aoS> , ^r_m gwna 

Am¡a ̂ r_m ew^«m {H$ñ_m| _| OëXr A§Hw$aU (Vrgao ̀ m Mm¡Wo gámh _|) 

XoIm J`m& BZ {H$ñ_m| _| 12-18 gámh Ho$ ~rM A{YH$V_ A§Hw$aU 

XoIm J`m& BZ_| go EJ«r\$mD$§S> S>mH©$ aoS> _| A§Hw$aU OëXr nm`m J`m 

Am¡a ¶h 16 d| gámh _| 100% VH$ nhþ§M J`m& a~r _| ̂ r_m {H$aZ, 

EZ-2 -4- 1, ^r_m e{º$ Am¡a ^r_m œoVm {H$ñ_m| _| A§Hw$aU H$s 

ewê$AmV ~hþV Xoa go ( 6-9 gámh)  hþB©& BZ _| A§Hw$aU ~hþV H$_ 

`mZr 5% Ho$ Amgnmg 21 d| gámh VH$ nm`m J`m& Bg àH$ma, ̀ h 

nm`m J`m {H$ a~r Am¡a Iar\$ H$s {H$ñ_m| Ho$ ~rM A§Hw$aU _| ñnï> 

A§Va Wm ({MÌ 5.1)& 

ß`mO _| A§Hw$aU AÜ``Z

{MÌ 5.1.
Fig. 5.1.

 {d{^Þ {H$ñ_m| _| A§Hw$aU H$m {ddaU 
 Pattern of sprouting among different varieties 

à{V{MÌU (_¡qnJ) Am~mXr

Vmao  AmZm Ama¡  AH§ $w aU H$o  {bE à{V{MÌU Am~mXr H$mo {dH${gV H$aZo 
H$o  {bE {df_ bjU dmbo àOZH$m| H$m gH§ $aU {H$`m J`m& N>h gH§ $aU 
H$o  ~rO H$ÝX CËnmXZ H$o  {bE Iar\$ ( 2013) _| ~mEo  JE& àOZH$ 
nmY¡ m Ama¡  gV§ {V¶mo ‘| go S>rEZE {ZH$mbm J`m& gV§ {V Ama¡  CZH$o  
àOZH$, AZHw $« _ go g~§ {§ YV n[ab{jV ~hêþ $nVm (EgAmaEnr) Ama¡  
gmYmaU AZHw $« _ (EgEgAma) _mH$© a H$o  gmW _ëy `m{§ H$V {H$E JE&  
àOZH$ H$o  ~S¢ > / àdYZ©  gV§ {V _| ̂ r _mO¡ Xy  W&o  namJ àOZH$ H$o  ~S¢ > 
àdYZ©  H$s CnpñW{V nmY¡ m| H$o  gH§ $a àH$¥ {V H$s n{w ï> H$aVo h¢ (Vm{bH$m 
5.1) & ß`mO EH$ gH§ $aU nam{JV Ama¡  {df_`½w _r \$gb h,¡  Bg{bE 
nmY¡ m| H$s gV§ {V _| namJ {d{eï> Abrb H$m nm`m OmZm _pw íH$b h&¡  
EgEgAma _mH$© a namJ àOZH$ H$o  A{ÛVr` Abrb H$s nhMmZ H$aZo 
H$o  {bE EgAmaEnr _mH$© a H$s Vbw Zm _| AÀN>o h¢ ({MÌ 5.2)&

Mapping population

In order to develop mapping population for bolting and 
sprouting, parents with contrasting traits were crossed. 
Seeds of six crosses were sown in kharif (2013) for bulb 
production. DNA was extracted from parent plant and 
progenies. The progenies and their parents were evaluated 
with sequence related amplified polymorphism (SRAP) 
and simple sequence repeats (SSR) markers. The bands 
/amplicons of the seed parent were present in progeny. 
The presence of bands or amplicons unique to pollen 
parent confirmed the hybrid nature of the plant (Table 5.1). 
As onion is a cross pollinated crop and heterozygous, 
expectation of pollens specific alleles in progeny becomes 
difficult. Unique alleles of pollen parent especially the SSR 
markers helped to identify the progenies from crosses (Fig. 
5.2) as compared to SRAP markers.

1 ^r_m {H$aZ 11E X ~r 780-1 20 14  14
Bhima Kiran 11A X B 780-1

2 ^r_m {H$aZ 7 X EE\$Ama 3 4 2  2
Bhima Kiran 7 X AFR 3

3 ^r_m aoS> 1 X ^r_m {H$aZ 4 10 4  4
Bhima Red 1 X Bhima Kiran 4

4 EE\$Ama 1 X ^r_m ew^«m 2 5 2  2
AFR 1 X Bhima Shubhra 2

5 ^r_m {H$aZ 8 X  EE\$Ama 3 9 5  5
Bhima Kiran 8 X AFR 3

6 ^r_m {H$aZ 9 X ^r_m ew^«m 3 10 5  5
Bhima Kiran 9 X Bhima Shubhra 3

7 EE\$S>ãby 2 X ^r_m e{º$ 3 10 5 5
AFW 2 X Bhima Shakti 3

gm[aUr 5.1. AmpÊdH$ _mH©$a Ho$ Cn`moJ go g§V{V`m| Ho$ g§H$a àH¥${V H$m _yë`m§H$Z
Table 5.1. Details of progenies evaluated for hybrid nature using molecular markers

Azw. H«$. g§H$aU ~wdmB© H$s JB© ~rOm| H$s g§™`m A§Hw$[aV ~rOm| H$s g§»`m à_m{UV g§H$a
Sr. No. Cross  No. of seeds sown No. of seed germinated Confirmed Hybrids

{MÌ 5.2.
Fig. 5.2. 

 EgEgAma _mH©$a (EgrE_ 138) Ûmam E\$ nm¡Ym| Ho$ g§H$a hmoZo H$m _yë`m§H$Z 1 

Evaluation of hybridity of F  plants by SSR marker (CM138)1

Diploidisation of confirmed plants

The gynogenic plants confirmed as haploids were treated 

with 0.25mM colchicine for 24h in vitro. The plants were 

re-grown and ploidy was confirmed by flow-cytometry 

and cytology. The plants were hardened and 10 hardened 

plants of four varieties are availble for bulb production.

nw{ï> {H$E JE nm¡Ym| H$m {ÛJw{U{VH$aU

à`mJo embm n[apñW{V`m| _| EH$J{w UV H$s n{w ï> hEþ  Jm`ZmOo {o ZH$ nmY¡ m| 
H$mo 0.25 _r._m.o  H$mbo MrgrZ _| 24 KQ§ >m| H$o  {bE n[a{jV {H$`m J`m& 
nmY¡ o {\$a go nX¡ m {H$E JE Ama¡  J{w UVm H$s H$m{o eH$m{_Vr VWm H$m{o eH$m 
{dkmZ H$o  Ûmam n{w ï> H$s JB&©  nmY¡ m| H$mo _O~Vy  {H$`m J`m Ama¡  Mma 
{H$ñ_m| H$o  10 _O~Vy  hEþ  nmY¡ o H$ÝX CËnmXZ H$o  {bE CnbãY h&¢     
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g\o$X Vra namJ àOZH$ Ho$ Abrb H$s CnpñW{V H$mo Xem©Vm h¡&
White arrow indicates the presence of allele from pollen parent
bÝo g/Lanes: M–_mH$© a/Marker, 1 – ̂ r_m {H$aZ 11E (~rO àOZH$)/Bhima 

Kiran 11A (Seed Parent), 2 – ̂ r_m {H$aZ 11Ex~r 780 (1)/Bhima Kiran 

11AXB 780 (1), 3 – ^r_m {H$aZ 11Ex~r 780 (2)/Bhima Kiran 11AXB 

780 (2), 4 – ̂ r_m {H$aZ 11Ex~r 780 (3)/Bhima Kiran 11AXB 780 (3), 5 

– ^r_m {H$aZ 11Ex~r 780 (4)/Bhima Kiran 11AXB 780 (4), 6 – ^r_m 
{H$aZ 11Ex~r 780 (5)/Bhima Kiran 11AXB 780 (5), 7 - ^r_m {H$aZ 
11Ex~r 780 (6)/Bhima Kiran 11AXB 780 (6), 8 - ^r_m {H$aZ 11Ex~r 

 

780 (7)/Bhima Kiran 11 AXB 780 (7), 9 - ^r_m {H$aZ 11Ex~r 780 (8)/Bhima Kiran 11AXB 780 (8), 10 - ^r_m {H$aZ 11Ex~r 780 (9)/Bhima Kiran 

11AXB 780 (9), 11 - ̂ r_m {H$aZ 11Ex~r 780 (10) /Bhima Kiran 11AXB 780 (10), 12 - ̂ r_m {H$aZ 11Ex~r 780 (11)/Bhima Kiran 11AXB 780 (11), 13 - 

^r_m {H$aZ 11Ex~r 780 (12)/Bhima Kiran 11 AX B 780 (12), 14 - ̂ r_m {H$aZ 11Ex~r 780 (13)/Bhima Kiran 11AXB 780 (13), 15 - ̂ r_m {H$aZ 11Ex~r 
780 (14)/Bhima Kiran 11AXB 780 (14), 16 - ~gdV§  780 (namJ àOZH$)/Baswant 780 (Pollen Parent)

M  1    2   3  4   5   6    7   8   9  10 11 12 13 14 15 16 
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Evaluation of varietal identity using SSR markers in 

onion

Seven open-pollinated varieties of onion were evaluated 

for varietal identity using SSR primers. Pooled samples of 

100 seeds were used to generate a representative profile 

of the population. Fifty EST-SSR primers were used on 

seven varieties and 21 were polymorphic. Eight primers 

were found to have a PIC value more than 0.5 and were 

sufficient to discriminate all seven varieties. Genetic 

similarity (GS) value ranged between 0.77 to 0.92 and the 

highest similarity was observed between variety Bhima 

Raj and Bhima Red. As they are multi-allelic in nature, SSR 

primers have the ability to distinguish even within close 

groups. Out of eight, six primers produced unique 

amplicons in six varieties (Fig. 5.3). The highest number 

of unique alleles was amplified in Bhima Shweta i.e. 4 

alleles from three SSR primers (ACM06, ACM09, 

ACM146) and Bhima Shakti with three unique alleles 

from three primers (ACM134, ACM138, ACM301). Only 

Bhima Shubhra did not show any unique allele, but could 

be identified using a combination of 2 SSR primers. 

Variety specific unique bands can be used for testing seed 

purity, admixtures and cross-contamination, which is 

likely in an allogamous species like onion.  

ß`mO _| EgEgAma _mH©$a Ho$ Cn`moJ go {H$ñ_m| H$s nhMmZ H$m 
_yë`m§H$Z

ß`mO H$s gmV _ºw $-namJU {H$ñ_m| H$mo EgEgAma àmB_a H$o  Cn`mJo  
go {H$ñ_m| H$o   nhMmZ H$o  {bE _ëy `m{§ H$V {H$`m J`m& 100 ~rO H$o  
gm‘{y hH$ Z_Zy m| H$mo àm\o $mBb {Z‘mU©  H$o  {bE BñV_o mb {H$`m J`m& 
nMmg BE© gQ>r - EgEgAma àmB_am| H$m gmV {H$ñ_m| na BñV_o mb 
{H$`m J`m Ama¡  CZ _| go 21 ~hêþ $nr W&o  AmR> àmB_a {dH${gV {H$E 
JE {OZH$m nr.AmB.© gr. _ëy ` 0.5 go A{YH$ Wm& ̀ o AmR> àmB_a g^r 
gmV {H$ñ_m| H$mo nW¥ H$ H$aZo H$o  {bE n`má©  W&o  dm{§ eH$ g_mZVm 
(OrEg) _ëy ` 0.77 go 0.92 H$o  ~rM Wm Ama¡  A{YH$V_ g_mZVm 
^r_m amO Ama¡  ^r_m aSo > H$o  ~rM nmB© JB&©  EgEgAma àmB_a ~hþ - 
AbrbrH$ h,¢  Bg{bE {ZH$Q>V_ g_hy m| _| ̂ Xo  {XImZo H$s j_Vm aIVo 
h&¢  AmR> _| go N>h àmB_am| Zo N>h {H$ñ_m| _| A{ÛVr` àdYZ©  {XE ({MÌ 
5.3) & A{ÛVr` Abrb H$s g~go Á`mXm g»§ `m ̂ r_m œVo m _| nmB© JB© 
Ohm§ VrZ EgEgAma àmB_a (EgrE_ 06, EgrE_ 09, EgrE_ 
146) H$o  Ûam 4 Abrb àd{YV©  {H$E JE Ama¡  ^r_m e{º$ _| VrZ 
A{ÛVr` Abrb, VrZ àmB_a (EgrE_ 134, EgrE_ 138, EgrE_ 
301) H$o  Ûmam àd{YV©  {H$E JE& H$o db ^r_m eŵ m«  _| {H$gr ^r 
A{ÛVr` Ebrb H$mo Zht XIo m J`m, b{o H$Z 2 EgEgAma àmB_am| H$o  
g§̀ mOo Z go Bgo nhMmZm Om gH$Vm h&¡  ß`mO EH$ EbmJo _¡ g àOm{V h¡ 
Bg{bE {_lVm Ama¡  gH§ $aU- gX§ fÿ U  H$s g§̂ mdZm h&¡  {H$ñ_ {d{eï> 
A{ÛVr` ~S¢ >, ~rO eÕw Vm, {_lVm Ama¡  gH§ $aU- gX§ fÿ U H$o  narjU 
H$o  {bE BñV_o mb {H$`m Om gH$Vm h&¡

        ~¢S> H$s CnpñW{V/Shows the presence of bands

BSU:^r_m gwna/Bhima Super, BSHU: ^r_m ew^«m/Bhima Shubhra, 

BK: ^r_m {H$aZ/Bhima Kiran, BR: ^r_m amO/Bhima Raj,

BSH: ^r_m e{º$/Bhima Shakti, BRE: ^r_m bmb/Bhima Red

 AmR> AË`{YH$ ~hþê$nr àmB_am| Ho$ AmYma na EgEgAma _mH©$a Ho$ 
Ûmam {H$ñ_m| H$s nhMmZ 

Varietal profile of SSR markers based on eight highly 
polymorphic primers

{MÌ 5.3.

Fig. 5.3. 

E~go{gH$ Aåb H$s _mÌm Am¡a A§Hw$aU

`h _mZm OmVm h¡ {H$ E~go{gH$ Aåb (E~rE) ^§S>maU Ho$ Xm¡amZ 
ß`mO H$mo gwámdñWm àXmZ H$aVm h¡& Bgo gË`m{nV H$aZo H$s H$mo{ee 
_| ß`mO H$s ~mB©g {d{^Þ {H$ñ_m| _| E~go{gH$ Aåb H$s _mÌm Am¡a 
A§Hw$aU H$s Om§M H$s JB© &

nm§M _hrZo Ho$ ̂ §S>maU Ho$ ~mX A{YH$V_ A§Hw$aU ̂ r_m aoS> (86.67 
%), ̂ r_m S>mH©$ aoS> (73.33 %) Am¡a AH$m© {ZHo$VZ (73.33 %) 
_| nm`m J`m ({MÌ 5.4)& ^r_m {H$aZ, EZ-2 -4- 1 Am¡a nygm 
_mYdr _| H$moB© A§Hw$aU Zht Wm& A{YH$V_ E~rE H$s _mÌm \w$bo g\o$X 
(60.63 Z¡. J«m./J«m.) Am¡a AH$m© {ZHo$VZ (56.56 Z¡. J«m./J«m.) Ho$ 
~mX ̂ r_m aoS> (80.61 Z¡. J«m./J«m.) _|  XO© H$s JB©& O~{H$, g~go 
H$_ E.~r.E. H$s _mÌm nmb_ bmo{hV (9.84 Z¡. J«m./J«m.), EJ«r\$mD$§S> 
amoµO (11.39 Z¡. J«m./J«m.) Am¡a ̂ r_m S>mH©$ aoS> (12.31 Z¡. J«m./J«m.) 
_|  nmB© JB©& Bg àH$ma, E~rE H$s _mÌm Am¡a ß`mO H$ÝX Ho$ A§Hw$aU _| 
H$moB© ̂ r g§~§Y Zht nm`m J`m&

Abcisic acid content and sprouting 

Abscisic acid (ABA) is supposed to impart dormancy in 

onion during storage. In an attempt to verify this, twenty 

two different varieties of onion were screened for 

abscisic acid content and sprouting. 

After five months storage the highest sprouting (Fig. 5.4) 

was observed in Bhima Red (86.67%) followed by Bhima 

Dark Red (73.33%) and Arka Niketan (73.33%). There was 

no sprouting in Bhima Kiran, N-2-4-1 and Pusa Madhavi. 

The highest ABA content was recorded in Bima Red (80.61 

ng/g) followed by Phule Safed (60.63 ng/g) and Arka 

Niketa (56.56 ng/g). Whereas, the lowest ABA contents 

were observed in Palam Lohit (9.84 ng/g), followed by 

Agrifound Rose (11.39 ng/g) and Bhima Dark Red 

(12.31ng/g). Thus, no relationship was observed in ABA 

content and sprouting of onion bulbs.

{MÌ 5.4.
Fig. 5.4.
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Evaluation of varietal identity using SSR markers in 

onion

Seven open-pollinated varieties of onion were evaluated 

for varietal identity using SSR primers. Pooled samples of 

100 seeds were used to generate a representative profile 

of the population. Fifty EST-SSR primers were used on 

seven varieties and 21 were polymorphic. Eight primers 

were found to have a PIC value more than 0.5 and were 

sufficient to discriminate all seven varieties. Genetic 

similarity (GS) value ranged between 0.77 to 0.92 and the 

highest similarity was observed between variety Bhima 

Raj and Bhima Red. As they are multi-allelic in nature, SSR 

primers have the ability to distinguish even within close 

groups. Out of eight, six primers produced unique 

amplicons in six varieties (Fig. 5.3). The highest number 

of unique alleles was amplified in Bhima Shweta i.e. 4 

alleles from three SSR primers (ACM06, ACM09, 

ACM146) and Bhima Shakti with three unique alleles 

from three primers (ACM134, ACM138, ACM301). Only 

Bhima Shubhra did not show any unique allele, but could 

be identified using a combination of 2 SSR primers. 

Variety specific unique bands can be used for testing seed 

purity, admixtures and cross-contamination, which is 

likely in an allogamous species like onion.  

ß`mO _| EgEgAma _mH©$a Ho$ Cn`moJ go {H$ñ_m| H$s nhMmZ H$m 
_yë`m§H$Z

ß`mO H$s gmV _ºw $-namJU {H$ñ_m| H$mo EgEgAma àmB_a H$o  Cn`mJo  
go {H$ñ_m| H$o   nhMmZ H$o  {bE _ëy `m{§ H$V {H$`m J`m& 100 ~rO H$o  
gm‘{y hH$ Z_Zy m| H$mo àm\o $mBb {Z‘mU©  H$o  {bE BñV_o mb {H$`m J`m& 
nMmg BE© gQ>r - EgEgAma àmB_am| H$m gmV {H$ñ_m| na BñV_o mb 
{H$`m J`m Ama¡  CZ _| go 21 ~hêþ $nr W&o  AmR> àmB_a {dH${gV {H$E 
JE {OZH$m nr.AmB.© gr. _ëy ` 0.5 go A{YH$ Wm& ̀ o AmR> àmB_a g^r 
gmV {H$ñ_m| H$mo nW¥ H$ H$aZo H$o  {bE n`má©  W&o  dm{§ eH$ g_mZVm 
(OrEg) _ëy ` 0.77 go 0.92 H$o  ~rM Wm Ama¡  A{YH$V_ g_mZVm 
^r_m amO Ama¡  ^r_m aSo > H$o  ~rM nmB© JB&©  EgEgAma àmB_a ~hþ - 
AbrbrH$ h,¢  Bg{bE {ZH$Q>V_ g_hy m| _| ̂ Xo  {XImZo H$s j_Vm aIVo 
h&¢  AmR> _| go N>h àmB_am| Zo N>h {H$ñ_m| _| A{ÛVr` àdYZ©  {XE ({MÌ 
5.3) & A{ÛVr` Abrb H$s g~go Á`mXm g»§ `m ̂ r_m œVo m _| nmB© JB© 
Ohm§ VrZ EgEgAma àmB_a (EgrE_ 06, EgrE_ 09, EgrE_ 
146) H$o  Ûam 4 Abrb àd{YV©  {H$E JE Ama¡  ^r_m e{º$ _| VrZ 
A{ÛVr` Abrb, VrZ àmB_a (EgrE_ 134, EgrE_ 138, EgrE_ 
301) H$o  Ûmam àd{YV©  {H$E JE& H$o db ^r_m eŵ m«  _| {H$gr ^r 
A{ÛVr` Ebrb H$mo Zht XIo m J`m, b{o H$Z 2 EgEgAma àmB_am| H$o  
g§̀ mOo Z go Bgo nhMmZm Om gH$Vm h&¡  ß`mO EH$ EbmJo _¡ g àOm{V h¡ 
Bg{bE {_lVm Ama¡  gH§ $aU- gX§ fÿ U  H$s g§̂ mdZm h&¡  {H$ñ_ {d{eï> 
A{ÛVr` ~S¢ >, ~rO eÕw Vm, {_lVm Ama¡  gH§ $aU- gX§ fÿ U H$o  narjU 
H$o  {bE BñV_o mb {H$`m Om gH$Vm h&¡

        ~¢S> H$s CnpñW{V/Shows the presence of bands

BSU:^r_m gwna/Bhima Super, BSHU: ^r_m ew^«m/Bhima Shubhra, 

BK: ^r_m {H$aZ/Bhima Kiran, BR: ^r_m amO/Bhima Raj,

BSH: ^r_m e{º$/Bhima Shakti, BRE: ^r_m bmb/Bhima Red

 AmR> AË`{YH$ ~hþê$nr àmB_am| Ho$ AmYma na EgEgAma _mH©$a Ho$ 
Ûmam {H$ñ_m| H$s nhMmZ 

Varietal profile of SSR markers based on eight highly 
polymorphic primers

{MÌ 5.3.

Fig. 5.3. 

E~go{gH$ Aåb H$s _mÌm Am¡a A§Hw$aU

`h _mZm OmVm h¡ {H$ E~go{gH$ Aåb (E~rE) ^§S>maU Ho$ Xm¡amZ 
ß`mO H$mo gwámdñWm àXmZ H$aVm h¡& Bgo gË`m{nV H$aZo H$s H$mo{ee 
_| ß`mO H$s ~mB©g {d{^Þ {H$ñ_m| _| E~go{gH$ Aåb H$s _mÌm Am¡a 
A§Hw$aU H$s Om§M H$s JB© &

nm§M _hrZo Ho$ ̂ §S>maU Ho$ ~mX A{YH$V_ A§Hw$aU ̂ r_m aoS> (86.67 
%), ̂ r_m S>mH©$ aoS> (73.33 %) Am¡a AH$m© {ZHo$VZ (73.33 %) 
_| nm`m J`m ({MÌ 5.4)& ^r_m {H$aZ, EZ-2 -4- 1 Am¡a nygm 
_mYdr _| H$moB© A§Hw$aU Zht Wm& A{YH$V_ E~rE H$s _mÌm \w$bo g\o$X 
(60.63 Z¡. J«m./J«m.) Am¡a AH$m© {ZHo$VZ (56.56 Z¡. J«m./J«m.) Ho$ 
~mX ̂ r_m aoS> (80.61 Z¡. J«m./J«m.) _|  XO© H$s JB©& O~{H$, g~go 
H$_ E.~r.E. H$s _mÌm nmb_ bmo{hV (9.84 Z¡. J«m./J«m.), EJ«r\$mD$§S> 
amoµO (11.39 Z¡. J«m./J«m.) Am¡a ̂ r_m S>mH©$ aoS> (12.31 Z¡. J«m./J«m.) 
_|  nmB© JB©& Bg àH$ma, E~rE H$s _mÌm Am¡a ß`mO H$ÝX Ho$ A§Hw$aU _| 
H$moB© ̂ r g§~§Y Zht nm`m J`m&

Abcisic acid content and sprouting 

Abscisic acid (ABA) is supposed to impart dormancy in 

onion during storage. In an attempt to verify this, twenty 

two different varieties of onion were screened for 

abscisic acid content and sprouting. 

After five months storage the highest sprouting (Fig. 5.4) 

was observed in Bhima Red (86.67%) followed by Bhima 

Dark Red (73.33%) and Arka Niketan (73.33%). There was 

no sprouting in Bhima Kiran, N-2-4-1 and Pusa Madhavi. 

The highest ABA content was recorded in Bima Red (80.61 

ng/g) followed by Phule Safed (60.63 ng/g) and Arka 

Niketa (56.56 ng/g). Whereas, the lowest ABA contents 

were observed in Palam Lohit (9.84 ng/g), followed by 

Agrifound Rose (11.39 ng/g) and Bhima Dark Red 

(12.31ng/g). Thus, no relationship was observed in ABA 

content and sprouting of onion bulbs.

{MÌ 5.4.
Fig. 5.4.
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Project 6: Integrated disease management 

in onion and garlic

The sustainable and holistic control mechanism of 

various diseases of onion and garlic are being focused 

through integrated disease management system.

Pure cultures of Stemphylium vesicarium, Alternaeria 

porri and Colletotrichum gleosporiodes were maintained 

on artificial culture media. Total 45 isolates of A. porri, 30 

isolates of S. vesicarium and 27 of C. gleosporiodes were 

maintained. These isolates were collected from different 

onion growing regions of India. The virulence of pure 

cultures was tested time to time by inoculating on 

healthy onion plants. These cultures were utilized for 

screening wild Allium accessions' resistance to 

Stemphylium blight, Purple blotch and Anthracnose 

diseases.

Onion smudge disease caused by Colletotrichcum 

circinans has been reported from India in 1971. Smudge 

like symptoms i.e. concentric block spots are prominent 

on outer scales of onion (Fig. 6.1). This disease is known 

to reduce market value of bulbs due to black spots on 

outer scales. Its infestation was observed in 8 white onion 

accessions which were harvested during late kharif in 

February 2014. The characteristics of the fungus was 

confirmed through microscopic examination. Since it is 

not very common in India, additional surveys and 

genotype screening will be initiated to study the impact 

of this disease. 

Maintenance of fungal cultures

Occurrence of onion smudge 

\$gb g§ajU 

Crop Protection

n[a`moOZm 6: ß`mO Ed§ bhgwZ _| g_o{H$V amoJ à~§YZ

ß`mO Am¡a bhgwZ Ho$ {d{^Þ amoJm| H$m {Z`§ÌU g‘o{H$V amoJ à~§YZ 

àUmbr Ho$ _mÜ`_ go {H$`m Om ahm h¡&

ñQ>o_r\$s{bA_ do{gH$m[a`_, AëQ>aZo[a`m nmoar Am¡a H$moboQ>moQ´>m`H$_ 

p½bAmoñnmoamBS²g Ho$ ewÕ g§dY© H$m H¥${Ì_ _r{S>`m na aI-aImd 

{H$`m J`m& AbQ>aZo[a`m nmoar H$s Hw$b 45 Am`gmoboQ>,  Eg 

dm{gH$m[a`_ Ho$ 30 Am`gmoboQ> Am¡a gr. p½bAmoñnmoamBS²g  Ho$ 27 

Am`gmoboQ> aIo JE& ̀ o ̂ maV Ho$ {d{^Þ ß`mO CËnmXH$ joÌm| go EH$Ì 

{H$E JE Wo& BZH$s j_Vm H$m ñdñW ß`mO Ho$ nm¡Ym| na g§amonU H$a 

g_` g_` na narjU {H$`m J¶m& BZH$m ñQ>o_{\${b`_ Pwbgm, 

~¢JZr Yã~m VWm EÝW«oŠZmoO amoJm| Ho$ à{VamoY Ho$ {bE dÝ¶ E{bA_ 

àOm{V`m| H$s  ñH«$sqZJ _| Cn`moJ {H$`m J`m&

H$moboQ>moQ´>m`H$_ {ga{gZÝg Ho$ Ûmam g§H«${_V ß`mO Yã~m amoJ H$mo 

1971 _| ^maV go gy{MV {H$`m J`m Wm&Bg amoJ _| Yã~o ß`mO Ho$ 

~mhar gVh na nmE OmVo h¢ ({MÌ 6.1)& Bg amoJ Ho$ H$maU ß`mO H$m 

~mOma _yë` H$_ hmo OmVm h¡& µ\$adar 2014 _| nN>oVr Iar\$ Ho$ 

Xm¡amZ {ZH$mbr JB© 8 g\o$X ß`mO H$s àOm{V`m| _| BgH$m àH$mon 

nm`m J`m& H$dH$ H$s Om°±M gyú_ narjU Ho$ _mÜ`_ go H$s JB©& 

Š`m|{H$ ̀ h ̂ maV _| ~hþV Am_ Zht h¡, Bg amoJ Ho$ à^md H$m AÜ``Z 

H$aZo Ho$ {bE A{V[aº$ gd}jU Am¡a OrZmoQ>mBn ñH«$sqZJ ewê$ {H$`m 

Om ahm h¡&

H$dH$ g§dY© H$m aIaImd

ß`mO Ho$ Yã~m amoJ H$m CØd 

{MÌ 6.1.
Fig. 6.1. 

 ß`mO na Yã~m amoJ Ho$ bjU
Symptoms of smudge disease on onion

Project 7: Management and Diagnostics of 

Onion and Garlic Viral Diseases

The productivity of onion and garlic is severely affected by 

viruses. However, due to meager information and the 

complex nature of viruses, the efficient management 

practices could not be developed. In this project, the 

diagnostics for different viruses of onion and garlic are 

being developed and accordingly the management 

practices will be standardized.

GarCLV is one of the major carlavirus known for its 

degenerative effect on yield of garlic. To develop 

detection methodology for GarCLV, RT-PCR based 

detection protocol was standardized by using degenerate 

primers flanking its coat protein (CP) gene. By this primer, 

a full length CP gene amplicon of about 960 bps is 

obtained. To confirm specificity of the amplicon, 

amplified CP gene was sequenced on ABI platform. A 

complete sequence of 960 bps of this CP gene was 

obtained and submitted to NCBI GenBank. This protocol 

was validated by testing field samples of garlic. Further, 

the complete genomic sequence of GarCLV was also 

determined (Fig. 7.1). The RNA genome consisted of 8596 

nucleotides excluding poly-A tail with six potential ORFs 

in positive sense orientation (GenBank Accession no. 

KJ020285). Sequence comparisons showed that the 

Indian GarCLV had 8% sequence divergence across the 

whole genome. Sequence divergence among the 

individual ORFs with corresponding known GarCLV 

ranged from 4 to 14%.  Phylogeny of nucleotide sequence 

of individual ORFs with known GarCLV isolates and other 

carlaviruses revealed that all ORFs formed close cluster 

with GarCLV (Fig. 7.2). Besides GarCLV, ORF1 (replicase) 

formed cluster with Coleus vein necrosis virus, Butterbur 

mosaic virus, Helleborus net necrosis virus, Poplar mosaic 

virus and Sweet potato C6 virus. ORF2 (TGB1) was found 

closer to Coleus vein necrosis virus and Butterbur mosaic 

virus; ORF3 (TGB2) to Butterbur mosaic virus, Coleus vein 

necrosis virus, Sweet potato C6 virus, Helleborus net 

necrosis virus and Garlic latent virus. ORF4 (TGB3) to 

Chrysanthemum virus B, Red clover vein mosaic virus, 

Aconitum latent virus, Phlox virus S, Coleus vein necrosis 

virus and Poplar mosaic virus. ORF5 (capsid protein) to 

Coleus vein necrosis virus, Butterbur mosaic virus, Garlic 

latent virus, Sweet potato chlorotic fleck virus, Sweet 

potato C6 virus, Red clover vein mosaic virus, Poplar 

mosaic virus, Helleborus net necrosis virus and Phlox virus 

S; and ORF6 (NABP) to Coleus vein necrosis virus and 

Phloex virus B. 

Garlic common latent virus (GarCLV)

n[a`moOZm 7 :  ß`mO Ed§ bhgwZ Ho$ {dfmUwO{ZV amoJm| 
H$m à~§YZ Am¡a {ZXmZ

ß`mO Ama¡  bhgZw  H$s CËnmXH$Vm {dfmUAw m| go ~hVþ  à^m{dV hmVo r h&¡  
{dfmUAw m| H$o  ~mao _| Aën OmZH$mar Ama¡  CZH$s O{Q>b àH$¥ {V H$o  H$maU 
H$w eb à~Y§ Z H$o  VarH$m| H$mo {dH${gV Zht {H$`m J`m h&¡  Bg n[a`mOo Zm 
H$o  VhV, ß`mO Ama¡  bhgZw  H$o  {d{^Þ {dfmUAw m| H$o  {bE {ZXmZ 
H$m`H© $« _ {dH${gV {H$E Om ah| h¡ {Oggo BZH$m à~Y§ Z {H$`m Om gH$o &

Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw bhgZw  H$s nX¡ mdma H$mo à^m{dV H$aZo 
dmbm à_Iw  H$mbmd© m`ag h&¡  BgH$m nVm bJmZo H$o  {bE AmaQ>r-
nrgrAma AmYm[aV {d{Y H$m {dH$mg {H$`m J`m& Bg nÕ{V _| H$mQo > 
àmQo >rZ (grnr) OrZ H$o  AdZV àmB_am| H$m Cn`mJo  {H$`m J`m& Bg 
àmB_a g,o  960 ~rnrEg H$m gr.nr. OrZ àdYZ©  àmá {H$¶m J¶m& 
àdYZ©  H$s {d{eï>Vm H$s n{w ï> hVo ,w  àd{YV©  gr.nr. OrZ E~rAmB© 
g‘Vb na AZHw $« _rV H$s JB&©  Bg à{H$« `m Ûmam b~§ m nay m gr.nr. OrZ 
H$m 960 ~rnrEg AZHw $« _ àmá {H$`m J`m Ama¡  EZgr~rAmB© OrZ ~H¢ $ 
_| S>mbm J`m& Bg {d{Y H$mo bhgZw  H$o  jÌo  Z_Zy m| H$o  narjU Ûmam 
_mÝ`Vm Xr JB&©  BgH$o  Abmdm, Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw H$m nay m 
OrZm{o _H$ AZHw $« _ ̂ r nVm {H$`m J`m ({MÌ 7.1)& AmaEZE OrZm_o  _| 
nmb° r E Q>bo  H$mo N>mS‹o >H$a 8596 Ý`{w ³bAmQo >mBSg² , N>h g§̂ m{dV 
AmAo maE\$ _| nm{° O{Q>d gÝo g Am[o aEZQ>eo Z _| h¢ (OrZ ~H¢ $ à{d{ï> 
H$« .H$o O0o 20285)& AZHw $« _ Vbw Zm _| ̂ maVr` Jm{bH© $ H$m_° Z bQo >Ýo Q> 
{dfmUw H$o  nay o OrZm_o  _| 8% AZHw $« _ {dMbZ nm`m J`m& Jm{bH© $ 
H$m_° Z bQo >Ýo Q> {dfmUw H$o  AmAo maE\$ H$o  ~rM AZHw $« _ {dMbZ 4 go 
14% VH$ nm`m J`m& Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw H$o  AmAo maE\$ H$m 
Xgþ ao OmZo hEþ  Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw Ama¡  AÝ`  H$mbmd© m`ag 
H$o  AmAo maE\$ H$o  gmW \$mBbmOo Zo r {ZH$mbo OmZo na EH$ g_hy  H$m 
JR>Z hAþ m ({MÌ 7.2)& Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw AmAo maE\$ 1 
(aßo brH$o O) Zo H$mb° g drZ ZHo $am{o gg {dfmUw ,~Q>a~a _mOµo Ho $ {dfmUw 
, hbo ~o mao g ZQo > ZHo $am{o gg {dfmUw , nmn° ba _mOµo Ho $ {dfmUw Ama¡  ñdrQ> 
nmQo >Q° >mo gr 6 {dfmUw H$o  gmW g_hy  H$m JR>Z {H$`m& AmAo maE\$ 2 
(Q>rOr~r 1) H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  ~Q>a~a _mOµo Ho $ 
{dfmUw H$o  H$ar~ nm`m J`m& AmAo maE\$ 3 (Q>rOr~r2) ~Q>a~a _mOµo Ho $ 
{dfmU,w  H$mb° g drZ ZHo $am{o gg, ñdrQ> nmQo >Q° >mo gr 6 {dfmUw , 
hbo ~o mao g ZQo > ZHo $am{o gg {dfmUw Ama¡  Jm{bH© $ bQo >Ýo Q> {dfmUw H$o  H$ar~ 
nm`m J`m& AmAo maE\$4 (Q>rOr~r3) H$« m`gmZW_o _ {dfmUw ~r, aSo > 
Šbmìo ha drZ _mOµo Ho $  {dfmUw , EH$m{o ZQ>_ bQo >Ýo Q> {dfmUw , âbm½° g 
{dfmUw Eg, H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  nmn° ba _mOµo Ho $ {dfmUw 
H$o , AmAo maE\$5 (H$° n{gS> àmQo >rZ) H$mb° g drZ ZHo $am{o gg {dfmUw , 
~Q>a~a _mOµo Ho $ {dfmUw , Jm{bH© $ bQo >Ýo Q> {dfmUw , ñdrQ> nmQo >Q° >mo 
Šbmao m{o Q>H$ âbHo $ {dfmUw , ñdrQ> nmQo >Q° >mo gr 6 {dfmUw , aSo > Šbmìo ha 
drZ _mOµo Ho $ {dfmU,w  nmn° ba _mOµo Ho $ {dfmUw , hbo ~o mao g ZQo > ZHo $am{o gg 
{dfmUw Ama¡  âbm½° g {dfmUw Eg H$o  Ama¡  AmAo maE\$ 6 (EZE~rnr) 
H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  âbm³° g {dfmUw H$o  H$ar~ nmE JE& 

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw 
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Project 6: Integrated disease management 

in onion and garlic

The sustainable and holistic control mechanism of 

various diseases of onion and garlic are being focused 

through integrated disease management system.

Pure cultures of Stemphylium vesicarium, Alternaeria 

porri and Colletotrichum gleosporiodes were maintained 

on artificial culture media. Total 45 isolates of A. porri, 30 

isolates of S. vesicarium and 27 of C. gleosporiodes were 

maintained. These isolates were collected from different 

onion growing regions of India. The virulence of pure 

cultures was tested time to time by inoculating on 

healthy onion plants. These cultures were utilized for 

screening wild Allium accessions' resistance to 

Stemphylium blight, Purple blotch and Anthracnose 

diseases.

Onion smudge disease caused by Colletotrichcum 

circinans has been reported from India in 1971. Smudge 

like symptoms i.e. concentric block spots are prominent 

on outer scales of onion (Fig. 6.1). This disease is known 

to reduce market value of bulbs due to black spots on 

outer scales. Its infestation was observed in 8 white onion 

accessions which were harvested during late kharif in 

February 2014. The characteristics of the fungus was 

confirmed through microscopic examination. Since it is 

not very common in India, additional surveys and 

genotype screening will be initiated to study the impact 

of this disease. 

Maintenance of fungal cultures

Occurrence of onion smudge 

\$gb g§ajU 

Crop Protection

n[a`moOZm 6: ß`mO Ed§ bhgwZ _| g_o{H$V amoJ à~§YZ

ß`mO Am¡a bhgwZ Ho$ {d{^Þ amoJm| H$m {Z`§ÌU g‘o{H$V amoJ à~§YZ 

àUmbr Ho$ _mÜ`_ go {H$`m Om ahm h¡&

ñQ>o_r\$s{bA_ do{gH$m[a`_, AëQ>aZo[a`m nmoar Am¡a H$moboQ>moQ´>m`H$_ 

p½bAmoñnmoamBS²g Ho$ ewÕ g§dY© H$m H¥${Ì_ _r{S>`m na aI-aImd 

{H$`m J`m& AbQ>aZo[a`m nmoar H$s Hw$b 45 Am`gmoboQ>,  Eg 

dm{gH$m[a`_ Ho$ 30 Am`gmoboQ> Am¡a gr. p½bAmoñnmoamBS²g  Ho$ 27 

Am`gmoboQ> aIo JE& ̀ o ̂ maV Ho$ {d{^Þ ß`mO CËnmXH$ joÌm| go EH$Ì 

{H$E JE Wo& BZH$s j_Vm H$m ñdñW ß`mO Ho$ nm¡Ym| na g§amonU H$a 

g_` g_` na narjU {H$`m J¶m& BZH$m ñQ>o_{\${b`_ Pwbgm, 

~¢JZr Yã~m VWm EÝW«oŠZmoO amoJm| Ho$ à{VamoY Ho$ {bE dÝ¶ E{bA_ 

àOm{V`m| H$s  ñH«$sqZJ _| Cn`moJ {H$`m J`m&

H$moboQ>moQ´>m`H$_ {ga{gZÝg Ho$ Ûmam g§H«${_V ß`mO Yã~m amoJ H$mo 

1971 _| ^maV go gy{MV {H$`m J`m Wm&Bg amoJ _| Yã~o ß`mO Ho$ 

~mhar gVh na nmE OmVo h¢ ({MÌ 6.1)& Bg amoJ Ho$ H$maU ß`mO H$m 

~mOma _yë` H$_ hmo OmVm h¡& µ\$adar 2014 _| nN>oVr Iar\$ Ho$ 

Xm¡amZ {ZH$mbr JB© 8 g\o$X ß`mO H$s àOm{V`m| _| BgH$m àH$mon 

nm`m J`m& H$dH$ H$s Om°±M gyú_ narjU Ho$ _mÜ`_ go H$s JB©& 

Š`m|{H$ ̀ h ̂ maV _| ~hþV Am_ Zht h¡, Bg amoJ Ho$ à^md H$m AÜ``Z 

H$aZo Ho$ {bE A{V[aº$ gd}jU Am¡a OrZmoQ>mBn ñH«$sqZJ ewê$ {H$`m 

Om ahm h¡&

H$dH$ g§dY© H$m aIaImd

ß`mO Ho$ Yã~m amoJ H$m CØd 

{MÌ 6.1.
Fig. 6.1. 

 ß`mO na Yã~m amoJ Ho$ bjU
Symptoms of smudge disease on onion

Project 7: Management and Diagnostics of 

Onion and Garlic Viral Diseases

The productivity of onion and garlic is severely affected by 

viruses. However, due to meager information and the 

complex nature of viruses, the efficient management 

practices could not be developed. In this project, the 

diagnostics for different viruses of onion and garlic are 

being developed and accordingly the management 

practices will be standardized.

GarCLV is one of the major carlavirus known for its 

degenerative effect on yield of garlic. To develop 

detection methodology for GarCLV, RT-PCR based 

detection protocol was standardized by using degenerate 

primers flanking its coat protein (CP) gene. By this primer, 

a full length CP gene amplicon of about 960 bps is 

obtained. To confirm specificity of the amplicon, 

amplified CP gene was sequenced on ABI platform. A 

complete sequence of 960 bps of this CP gene was 

obtained and submitted to NCBI GenBank. This protocol 

was validated by testing field samples of garlic. Further, 

the complete genomic sequence of GarCLV was also 

determined (Fig. 7.1). The RNA genome consisted of 8596 

nucleotides excluding poly-A tail with six potential ORFs 

in positive sense orientation (GenBank Accession no. 

KJ020285). Sequence comparisons showed that the 

Indian GarCLV had 8% sequence divergence across the 

whole genome. Sequence divergence among the 

individual ORFs with corresponding known GarCLV 

ranged from 4 to 14%.  Phylogeny of nucleotide sequence 

of individual ORFs with known GarCLV isolates and other 

carlaviruses revealed that all ORFs formed close cluster 

with GarCLV (Fig. 7.2). Besides GarCLV, ORF1 (replicase) 

formed cluster with Coleus vein necrosis virus, Butterbur 

mosaic virus, Helleborus net necrosis virus, Poplar mosaic 

virus and Sweet potato C6 virus. ORF2 (TGB1) was found 

closer to Coleus vein necrosis virus and Butterbur mosaic 

virus; ORF3 (TGB2) to Butterbur mosaic virus, Coleus vein 

necrosis virus, Sweet potato C6 virus, Helleborus net 

necrosis virus and Garlic latent virus. ORF4 (TGB3) to 

Chrysanthemum virus B, Red clover vein mosaic virus, 

Aconitum latent virus, Phlox virus S, Coleus vein necrosis 

virus and Poplar mosaic virus. ORF5 (capsid protein) to 

Coleus vein necrosis virus, Butterbur mosaic virus, Garlic 

latent virus, Sweet potato chlorotic fleck virus, Sweet 

potato C6 virus, Red clover vein mosaic virus, Poplar 

mosaic virus, Helleborus net necrosis virus and Phlox virus 

S; and ORF6 (NABP) to Coleus vein necrosis virus and 

Phloex virus B. 

Garlic common latent virus (GarCLV)

n[a`moOZm 7 :  ß`mO Ed§ bhgwZ Ho$ {dfmUwO{ZV amoJm| 
H$m à~§YZ Am¡a {ZXmZ

ß`mO Ama¡  bhgZw  H$s CËnmXH$Vm {dfmUAw m| go ~hVþ  à^m{dV hmVo r h&¡  
{dfmUAw m| H$o  ~mao _| Aën OmZH$mar Ama¡  CZH$s O{Q>b àH$¥ {V H$o  H$maU 
H$w eb à~Y§ Z H$o  VarH$m| H$mo {dH${gV Zht {H$`m J`m h&¡  Bg n[a`mOo Zm 
H$o  VhV, ß`mO Ama¡  bhgZw  H$o  {d{^Þ {dfmUAw m| H$o  {bE {ZXmZ 
H$m`H© $« _ {dH${gV {H$E Om ah| h¡ {Oggo BZH$m à~Y§ Z {H$`m Om gH$o &

Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw bhgZw  H$s nX¡ mdma H$mo à^m{dV H$aZo 
dmbm à_Iw  H$mbmd© m`ag h&¡  BgH$m nVm bJmZo H$o  {bE AmaQ>r-
nrgrAma AmYm[aV {d{Y H$m {dH$mg {H$`m J`m& Bg nÕ{V _| H$mQo > 
àmQo >rZ (grnr) OrZ H$o  AdZV àmB_am| H$m Cn`mJo  {H$`m J`m& Bg 
àmB_a g,o  960 ~rnrEg H$m gr.nr. OrZ àdYZ©  àmá {H$¶m J¶m& 
àdYZ©  H$s {d{eï>Vm H$s n{w ï> hVo ,w  àd{YV©  gr.nr. OrZ E~rAmB© 
g‘Vb na AZHw $« _rV H$s JB&©  Bg à{H$« `m Ûmam b~§ m nay m gr.nr. OrZ 
H$m 960 ~rnrEg AZHw $« _ àmá {H$`m J`m Ama¡  EZgr~rAmB© OrZ ~H¢ $ 
_| S>mbm J`m& Bg {d{Y H$mo bhgZw  H$o  jÌo  Z_Zy m| H$o  narjU Ûmam 
_mÝ`Vm Xr JB&©  BgH$o  Abmdm, Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw H$m nay m 
OrZm{o _H$ AZHw $« _ ̂ r nVm {H$`m J`m ({MÌ 7.1)& AmaEZE OrZm_o  _| 
nmb° r E Q>bo  H$mo N>mS‹o >H$a 8596 Ý`{w ³bAmQo >mBSg² , N>h g§̂ m{dV 
AmAo maE\$ _| nm{° O{Q>d gÝo g Am[o aEZQ>eo Z _| h¢ (OrZ ~H¢ $ à{d{ï> 
H$« .H$o O0o 20285)& AZHw $« _ Vbw Zm _| ̂ maVr` Jm{bH© $ H$m_° Z bQo >Ýo Q> 
{dfmUw H$o  nay o OrZm_o  _| 8% AZHw $« _ {dMbZ nm`m J`m& Jm{bH© $ 
H$m_° Z bQo >Ýo Q> {dfmUw H$o  AmAo maE\$ H$o  ~rM AZHw $« _ {dMbZ 4 go 
14% VH$ nm`m J`m& Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw H$o  AmAo maE\$ H$m 
Xgþ ao OmZo hEþ  Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw Ama¡  AÝ`  H$mbmd© m`ag 
H$o  AmAo maE\$ H$o  gmW \$mBbmOo Zo r {ZH$mbo OmZo na EH$ g_hy  H$m 
JR>Z hAþ m ({MÌ 7.2)& Jm{bH© $ H$m_° Z bQo >Ýo Q> {dfmUw AmAo maE\$ 1 
(aßo brH$o O) Zo H$mb° g drZ ZHo $am{o gg {dfmUw ,~Q>a~a _mOµo Ho $ {dfmUw 
, hbo ~o mao g ZQo > ZHo $am{o gg {dfmUw , nmn° ba _mOµo Ho $ {dfmUw Ama¡  ñdrQ> 
nmQo >Q° >mo gr 6 {dfmUw H$o  gmW g_hy  H$m JR>Z {H$`m& AmAo maE\$ 2 
(Q>rOr~r 1) H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  ~Q>a~a _mOµo Ho $ 
{dfmUw H$o  H$ar~ nm`m J`m& AmAo maE\$ 3 (Q>rOr~r2) ~Q>a~a _mOµo Ho $ 
{dfmU,w  H$mb° g drZ ZHo $am{o gg, ñdrQ> nmQo >Q° >mo gr 6 {dfmUw , 
hbo ~o mao g ZQo > ZHo $am{o gg {dfmUw Ama¡  Jm{bH© $ bQo >Ýo Q> {dfmUw H$o  H$ar~ 
nm`m J`m& AmAo maE\$4 (Q>rOr~r3) H$« m`gmZW_o _ {dfmUw ~r, aSo > 
Šbmìo ha drZ _mOµo Ho $  {dfmUw , EH$m{o ZQ>_ bQo >Ýo Q> {dfmUw , âbm½° g 
{dfmUw Eg, H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  nmn° ba _mOµo Ho $ {dfmUw 
H$o , AmAo maE\$5 (H$° n{gS> àmQo >rZ) H$mb° g drZ ZHo $am{o gg {dfmUw , 
~Q>a~a _mOµo Ho $ {dfmUw , Jm{bH© $ bQo >Ýo Q> {dfmUw , ñdrQ> nmQo >Q° >mo 
Šbmao m{o Q>H$ âbHo $ {dfmUw , ñdrQ> nmQo >Q° >mo gr 6 {dfmUw , aSo > Šbmìo ha 
drZ _mOµo Ho $ {dfmU,w  nmn° ba _mOµo Ho $ {dfmUw , hbo ~o mao g ZQo > ZHo $am{o gg 
{dfmUw Ama¡  âbm½° g {dfmUw Eg H$o  Ama¡  AmAo maE\$ 6 (EZE~rnr) 
H$mb° g drZ ZHo $am{o gg {dfmUw Ama¡  âbm³° g {dfmUw H$o  H$ar~ nmE JE& 

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw 
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 M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M

boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA ladder, 

Lanes1-20: 20 {d{^Þ àmB_am| Ho$ Ûmam Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw 
Ho$ 8.6 Ho$~r Ho$ OrZmo_ H$m àdY©Z/Fragments of GarCLV 8.6kb 

genome amplified from various 20 pairs of primers 

{MÌ 7.2.
Fig. 7.2.

 Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw Ho$ ^maVr` Am`gmoboQ> H$m AÝ` H$mbm©dm`ag Ho$ gmW \$mBbmoOo{ZH$ g§~§Y 
 Phylogenic relationship of GarCLV of Indian isolate with other carlaviruses

Leek yellow stripe virus (LYSV) in Allium sativum L.

LYSV is a positive-sense single stranded RNA virus that 

houses its genetic material in a non-enveloped capsid. 

The virus particles are flexuous (rod-like and bendable) 

and 815 to 820 nm long that aggregate end-to-end. The 

protein coat of the virus is 34 kDa. The incidence of 

symptomatic plants (Fig. 7.3) was estimated and it was 

70% and 68% in Ranibennur local and G-41 cultivars, 

respectively. The symptomatic leaves were sampled 

diagonally from the field. Samples were tested by double-

antibody sandwich (DAS)-ELISA for LYSV using 

commercially available kit (Agdia Inc., Elkhart, USA). The 

protocol was standardized and used for screening of the 

wild accessions.  

bhgwZ _| nm`m OmZo dmbm brH$ nrbr nÅ>r {dfmUw 

brH$ nrbr nÅ>r {dfmUw nm°{O{Q>d g|Ýg EH$ gyÌr AmaEZE {dfmUw h¡, 
{OZH$s AmZwd§{eH$ gm_J«r {~Zm Koao dmbo H°$n{gS> _| hmoVr h¡& {dfmUw 
H$U N>‹S>r H$s Vah Am¡a 815-820 EZE_ b§~o h¡& {dfmUw H$m àmoQ>rZ 
H$moQ> 34 Ho$S>rE H$m h¡& amoJgyMH$ nm¡Ym| ({MÌ 7.3) _| BgH$m AZw_mZ 
bJm`m J`m Am¡a ̀ h H«$_e… 70% Am¡a 68% H$s _mÌm _| ñWmZr` 
amZr~oÝZya _| Am¡a Or -41 {H$ñ_m| _| nm`m J`m& amoJgyMH$ nÎmo àjoÌ 
go {bE JE Am¡a BZ Z_yZm| H$mo ì`mdgm{`H$ ê$n go CnbãY gm‘J«r> 
(E½S>r`m B§H$,EbH$hmQ>©, A_oarH$m) H$m Cn`moJ H$a brH$ nrbr nÅ>r 
{dfmUw Ho$ {bE S>~b E§Q>r~m°S>r g¢S>{dM S>rEEg E{bgm Ûmam narjU 
{H$`m J`m& Bg nÜX{V H$mo _mZH$sH¥$V {H$`m J`m Am¡a O§Jbr 
àOm{V`m|  H$s ñH«$sqZJ Ho$ {bE BñVo_mb {H$`m J`m&

{MÌ 7.3. A. 

Fig. 7.3. A.

bhgwZ _| brH$ nrbr nÅ>r {dfmUw Ho$ bjU,  Am§{eH$ gr.nr. Am¡a 
EZ~rnr OrZ go àmá {H$E JE àd{Y©V Qw>H$‹S>o(boZ E_: 1 Ho$~r ßbg S>rEZE b°S>a , 
boZ 1 : 864 ~rnrEg Qw>H$‹S>o) 

 LYSV symptoms in garlic, B. Amplified fragments obtained 
from partial CP and NBP genes (Lane M: 1kb plus DNA ladder, 
Lane1: 864 bps fragments)

~-

Genome characterization of Iris yellow spot virus (IYSV)

The L-RNA segment of IYSV genome encodes for RNA 

dependant RNA polymerase gene. Total 8.9 Kb M-RNA 

segments were amplified by 6 pairs of primers (Fig. 7.4). 

M-RNA genome of IYSV was sequenced.

AmB[ag nrbm Yã~m {dfmUw Ho$ OrZmo_ H$m M[aÌrH$aU

AmB[ag nrbm Yã~m {dfmUw OrZmo_ H$m Eb -AmaEZE I§S> AmaEZE 
Adb§{~V AmaEZE nmobr_aoµO OrZ H$s CËnÎmr H$aVm h¡& Hw$b 8.9 
Kb E_-AmaEZE 6 àmB_am| Ho$ Omo‹S>o go n[ab{jV {H$E JE ({MÌ 
7.4)& Bg {dfmUw Ho$ E_- AmaEZE OrZmo_ AZwH«$_rV {H$E JE&

A A

A A

~ B

~ B H$ C

A/A- boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA ladder, 2: Eb -
AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 562-2375 na pñWV 1812~rnrEg H$m àd{Y©V 
Qw>H$‹S>o/Amplified fragments of 1812 bps positioned at nucleotide 562-2375 

in L-RNA genome; ~r/B - boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA 

ladder,1-3: Eb- AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 1-583, 3837-4525, 2878-
4200 na pñWV àd{Y©V Qw>H$‹S>o/Amplified fragments positioned at nucleotide 1-

583, 3837-4525, 2878-4200 in L-RNA genome; H$/C- boÝg/Lanes: M: 1 Ho$~r 
ßbg S>rEZE b°S>a/1kb plus DNA ladder,  1-2: Eb- AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 
4319-6161 Am¡a 5927-8879 _| pñWV àd{Y©V Qw>H$‹S>o/Amplified fragments 

positioned at nucleotide 4319-6161 and 5927-8879 in L-RNA genome

{MÌ 7.1. 
Fig. 7.1.

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw OrZmo_ go àmá àdY©Z H$s Oob BboŠQ´>mo\o$amoJ«m_
 Gel electropherogram of amplicons obtained from GarCLV genome

{MÌ 7.4.
Fig. 7.4. 

 AmB[ag nrbm Yã~m {dfmUw Ho$ Eb -AmaEZE Ho$ àdY©Z H$m BboŠQ´>mo\o$amoJ«m_
Electropherogram of IYSV L-RNA amplification

 M 1

 
M 1 2 M 1 2 3 M 1 2
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boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA ladder, 

Lanes1-20: 20 {d{^Þ àmB_am| Ho$ Ûmam Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw 
Ho$ 8.6 Ho$~r Ho$ OrZmo_ H$m àdY©Z/Fragments of GarCLV 8.6kb 

genome amplified from various 20 pairs of primers 

{MÌ 7.2.
Fig. 7.2.

 Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw Ho$ ^maVr` Am`gmoboQ> H$m AÝ` H$mbm©dm`ag Ho$ gmW \$mBbmoOo{ZH$ g§~§Y 
 Phylogenic relationship of GarCLV of Indian isolate with other carlaviruses

Leek yellow stripe virus (LYSV) in Allium sativum L.

LYSV is a positive-sense single stranded RNA virus that 

houses its genetic material in a non-enveloped capsid. 

The virus particles are flexuous (rod-like and bendable) 

and 815 to 820 nm long that aggregate end-to-end. The 

protein coat of the virus is 34 kDa. The incidence of 

symptomatic plants (Fig. 7.3) was estimated and it was 

70% and 68% in Ranibennur local and G-41 cultivars, 

respectively. The symptomatic leaves were sampled 

diagonally from the field. Samples were tested by double-

antibody sandwich (DAS)-ELISA for LYSV using 

commercially available kit (Agdia Inc., Elkhart, USA). The 

protocol was standardized and used for screening of the 

wild accessions.  

bhgwZ _| nm`m OmZo dmbm brH$ nrbr nÅ>r {dfmUw 

brH$ nrbr nÅ>r {dfmUw nm°{O{Q>d g|Ýg EH$ gyÌr AmaEZE {dfmUw h¡, 
{OZH$s AmZwd§{eH$ gm_J«r {~Zm Koao dmbo H°$n{gS> _| hmoVr h¡& {dfmUw 
H$U N>‹S>r H$s Vah Am¡a 815-820 EZE_ b§~o h¡& {dfmUw H$m àmoQ>rZ 
H$moQ> 34 Ho$S>rE H$m h¡& amoJgyMH$ nm¡Ym| ({MÌ 7.3) _| BgH$m AZw_mZ 
bJm`m J`m Am¡a ̀ h H«$_e… 70% Am¡a 68% H$s _mÌm _| ñWmZr` 
amZr~oÝZya _| Am¡a Or -41 {H$ñ_m| _| nm`m J`m& amoJgyMH$ nÎmo àjoÌ 
go {bE JE Am¡a BZ Z_yZm| H$mo ì`mdgm{`H$ ê$n go CnbãY gm‘J«r> 
(E½S>r`m B§H$,EbH$hmQ>©, A_oarH$m) H$m Cn`moJ H$a brH$ nrbr nÅ>r 
{dfmUw Ho$ {bE S>~b E§Q>r~m°S>r g¢S>{dM S>rEEg E{bgm Ûmam narjU 
{H$`m J`m& Bg nÜX{V H$mo _mZH$sH¥$V {H$`m J`m Am¡a O§Jbr 
àOm{V`m|  H$s ñH«$sqZJ Ho$ {bE BñVo_mb {H$`m J`m&

{MÌ 7.3. A. 

Fig. 7.3. A.

bhgwZ _| brH$ nrbr nÅ>r {dfmUw Ho$ bjU,  Am§{eH$ gr.nr. Am¡a 
EZ~rnr OrZ go àmá {H$E JE àd{Y©V Qw>H$‹S>o(boZ E_: 1 Ho$~r ßbg S>rEZE b°S>a , 
boZ 1 : 864 ~rnrEg Qw>H$‹S>o) 

 LYSV symptoms in garlic, B. Amplified fragments obtained 
from partial CP and NBP genes (Lane M: 1kb plus DNA ladder, 
Lane1: 864 bps fragments)

~-

Genome characterization of Iris yellow spot virus (IYSV)

The L-RNA segment of IYSV genome encodes for RNA 

dependant RNA polymerase gene. Total 8.9 Kb M-RNA 

segments were amplified by 6 pairs of primers (Fig. 7.4). 

M-RNA genome of IYSV was sequenced.

AmB[ag nrbm Yã~m {dfmUw Ho$ OrZmo_ H$m M[aÌrH$aU

AmB[ag nrbm Yã~m {dfmUw OrZmo_ H$m Eb -AmaEZE I§S> AmaEZE 
Adb§{~V AmaEZE nmobr_aoµO OrZ H$s CËnÎmr H$aVm h¡& Hw$b 8.9 
Kb E_-AmaEZE 6 àmB_am| Ho$ Omo‹S>o go n[ab{jV {H$E JE ({MÌ 
7.4)& Bg {dfmUw Ho$ E_- AmaEZE OrZmo_ AZwH«$_rV {H$E JE&

A A

A A

~ B

~ B H$ C

A/A- boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA ladder, 2: Eb -
AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 562-2375 na pñWV 1812~rnrEg H$m àd{Y©V 
Qw>H$‹S>o/Amplified fragments of 1812 bps positioned at nucleotide 562-2375 

in L-RNA genome; ~r/B - boÝg/Lanes: M: 1 Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA 

ladder,1-3: Eb- AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 1-583, 3837-4525, 2878-
4200 na pñWV àd{Y©V Qw>H$‹S>o/Amplified fragments positioned at nucleotide 1-

583, 3837-4525, 2878-4200 in L-RNA genome; H$/C- boÝg/Lanes: M: 1 Ho$~r 
ßbg S>rEZE b°S>a/1kb plus DNA ladder,  1-2: Eb- AmaEZE OrZmo_ _| Ý`ypŠb`moQ>mBS> 
4319-6161 Am¡a 5927-8879 _| pñWV àd{Y©V Qw>H$‹S>o/Amplified fragments 

positioned at nucleotide 4319-6161 and 5927-8879 in L-RNA genome

{MÌ 7.1. 
Fig. 7.1.

Jm{b©H$ H$m°_Z boQ>oÝQ> {dfmUw OrZmo_ go àmá àdY©Z H$s Oob BboŠQ´>mo\o$amoJ«m_
 Gel electropherogram of amplicons obtained from GarCLV genome

{MÌ 7.4.
Fig. 7.4. 

 AmB[ag nrbm Yã~m {dfmUw Ho$ Eb -AmaEZE Ho$ àdY©Z H$m BboŠQ´>mo\o$amoJ«m_
Electropherogram of IYSV L-RNA amplification

 M 1
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Sequencing of IYSV L-RNA N terminal region

5' end of IYSV L-RNA genome has been successfully 

cloned in pGEMT cloning vector and sequenced.

AmB[ag nrbm Yã~m {dfmUw Ho$ Eb- AmaEZE Ho$ EZ A§V ̂ mJ 
H$m AZwH«$_U

AmB[ag nrbm Yã~m {dfmUw Ho$ Eb -AmaEZE OrZmo_ Ho$ 5' A§V H$mo 
g\$bVmnyd©H$ nrOrB©E_Q>r ŠbmoqZJ dmhH$ _| ŠbmoZ H$a AZwH«$_rV 
{H$`m J`m&

Project 8: Integrated Pest Management in 

Onion and Garlic

Thrips are the major limiting factors to reap a good onion 

crop. It has been observed that no single method would 

be sustainable and sufficient to protect the crop from 

thrips. Thus, an integrated, holistic and eco-friendly 

approach is being developed and evaluated.

Onion thrips, Thrips tabaci Lindeman (Fig. 8.1), is a 

cosmopolitan species found worldwide in onion-growing 

regions. This insect is a concern for growers around the 

world and also in India. Thrips were collected from 

different . Individual cultures 

of thrips were maintained under controlled conditions at 
025 C and thrips colony from a single thrip was developed

. 

Collection and rearing of thrips

onion and garlic genotypes

 

(Fig. 8.2)

n[a`moOZm 8: ß`mO Am¡a bhgwZ _| g_o{H$V H$sQ> 

à~§YZ

ß`mO H$s \$gb _| {W«ßg (H$sQ>) EH$ à_wI {dZmeH$mar KQ>H$ h¡& 

`h XoIm J`m h¡ {H$ H$moB© ̂ r EH$ {d{Y H$sQ>m| go \$gb H$mo ~MmZo Ho$ 

{bE n`m©á Zht h¡& Bg{bE g‘o{H$V, g_J« Am¡a n`m©daU Ho$ AZwHy$b 

nÜX{V H$mo {dH${gV Am¡a _yë`m§{H$V {H$`m Om ahm h¡&

ß`mO {W«ßg, {W«ßg Q>~mgr qbS>_°Z ({MÌ 8.1), ß`mO CJmZo dmbo 

joÌm| _| Xþ{Z`m ^a _| nmB© OmZodmbr EH$ gd©Xoer` àOm{V h¡& `h 

H$sQ> ̂ maV Am¡a Xþ{Z`m ̂ a _| CËnmXH$m| Ho$ {bE EH$ qMVm H$m {df` 

h¡& ß`mO Am¡a bhgwZ Ho$ {d{^Þ OrZmoQ>mBn go ̀ h H$sQ> EH$Ì {H$E 

JE& àË`oH$ H$sQ> Ho$ {bE, ewÕ H$mbmoZr {dH${gV H$s JB© {Ogo 
0{Z`§{ÌV n[apñW{V`m| _| 25  g|.J«o. na aIm J`m ({MÌ 8.2 )&

H$sQ>m| H$m g§J«hU Am¡a nmbZ

{W«ßg H$r AmpÊdH$ nhMmZ

{W«ßg go _mBQ>moH$m°Z{S´>`m Ho$ grAmoAmB© OrZ (500 ~rnrEg) H$mo 
àd{Y©V Am¡a AZwH«$_rV H$a EZgr~rAmB© OrZ ~¢H$ (Ho$Oo020286) 
_| S>mbm J`m ({MÌ 8.3)&

{MÌ 8.1.
Fig. 8.1.

 {W«ßg Q>~mgr H$s A^©H$ Am¡a d`ñH$ AdñWmE§
 Nymph stage and adult stage of Thrips tabaci

{MÌ 8.2.
Fig. 8.2.

 {Z`§{ÌV n[apñW{V`m| _| \«|$M ~rÝg na H$sQ>m| H$m nmbZ
 Rearing of thrips on French beans in controlled conditions

Molecular identification of thrips

Mitochondrial COI gene (500 bps) from a single thrip was 

amplified and sequenced (Fig. 8.3) and submitted to NCBI 

GenBank (KJ020286)

{W«ßg Q>~mgr go AmB[ag nrbm Yã~m {dfmUw H$m {ZH$mbm OmZm

AmB[ag nrbm Yã~m {dfmUw dmhH$ {Wß« g go AmB[ag nrbm Yã~m 

{dfmUw H$o  EZ OrZ H$o  àdYZ©  H$o  {bE OrZ {d{eï> àmB_am| H$m Cn`mJo  

H$a EH$ {d{Y H$mo {dH${gV {H$`m J`m ({MÌ 8.4)& Bg {d{Y H$mo 

{d{^Þ ñWmZm| go {Wß« g Z_Zy o H$o  narjU H$o  Ûmam _mÝ`Vm H$s JB&©

boÝg/Lanes: M: 100 ~rnrEg S>rEZE b°S>a/100bps DNA ladder, 1-2: ZH$mamË_H$ {Z`§ÌU/negative control, 3-

4: gmBQ>moH«$mo_ Am°pŠgSo>µO 1 OrZ àdY©Z/Cytochrome oxidase 1 gene amplicon 

Isolation of IYSV from Thrips tabaci

The protocol for amplification of N gene of IYSV from the 

IYSV vector thrips was developed by using gene specific 

primers (Fig. 8.4). This protocol was validated by testing 

thrips samples from various locations.

M: 1Ho$~r ßbg S>rEZE b°S>a/1kb plus DNA ladder, 1:  {W«ßg Q>~mgr go AmB[ag nrbm Yã~m {dfmUw H$m EZ 
OrZ àdY©Z/IYSV N-gene amplicon from Thrips tabaci

 {W«ßg Q>~mgr go AmB[ag nrbm Yã~m {dfmUw Ho$ OrZ H$m {ZH$mbm OmZm
 Isolation of IYSV from T. tabaci

boÝg/Lanes: 

{MÌ 8.4.
Fig. 8.4.

 M 1 2 3 4

 
M 1

{MÌ 8.3.
Fig. 8.3.

 {W«ßg H$s AmpÊdH$ nhMmZ
 Molecular identification of thrips

54 55



dm{f©H$ à{VdoXZ 2013-14 Annual Report 2013-14

Sequencing of IYSV L-RNA N terminal region

5' end of IYSV L-RNA genome has been successfully 

cloned in pGEMT cloning vector and sequenced.

AmB[ag nrbm Yã~m {dfmUw Ho$ Eb- AmaEZE Ho$ EZ A§V ̂ mJ 
H$m AZwH«$_U
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g\$bVmnyd©H$ nrOrB©E_Q>r ŠbmoqZJ dmhH$ _| ŠbmoZ H$a AZwH«$_rV 
{H$`m J`m&
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Onion and Garlic

Thrips are the major limiting factors to reap a good onion 

crop. It has been observed that no single method would 

be sustainable and sufficient to protect the crop from 

thrips. Thus, an integrated, holistic and eco-friendly 

approach is being developed and evaluated.

Onion thrips, Thrips tabaci Lindeman (Fig. 8.1), is a 

cosmopolitan species found worldwide in onion-growing 

regions. This insect is a concern for growers around the 

world and also in India. Thrips were collected from 

different . Individual cultures 

of thrips were maintained under controlled conditions at 
025 C and thrips colony from a single thrip was developed
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Collection and rearing of thrips
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(Fig. 8.2)
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 Nymph stage and adult stage of Thrips tabaci
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Fig. 8.2.

 {Z`§{ÌV n[apñW{V`m| _| \«|$M ~rÝg na H$sQ>m| H$m nmbZ
 Rearing of thrips on French beans in controlled conditions

Molecular identification of thrips

Mitochondrial COI gene (500 bps) from a single thrip was 

amplified and sequenced (Fig. 8.3) and submitted to NCBI 

GenBank (KJ020286)
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Isolation of IYSV from Thrips tabaci

The protocol for amplification of N gene of IYSV from the 

IYSV vector thrips was developed by using gene specific 

primers (Fig. 8.4). This protocol was validated by testing 

thrips samples from various locations.
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Project 9: Development of Improved 

Production Technology for Onion and Garlic

Development of improved production technologies is 

essential for producing higher bulb yield using limited 

resources. It requires effective management of resources 

at an appropriate crop stage. The following studies were 

taken in this direction.

Application of plant nutrients through inorganic fertilizer 

(NPKS 150:50:80:50 kg/ha for onion and NPKS 

100:50:50:50 /ha for garlic) along with chemical plant 

protection measures gave significantly higher marketable 

bulb yield in onion and garlic over organic production 

system. In organic farming, among the various organic 

manures, poultry manure (10 t/ha) application resulted in 

significantly higher marketable bulb yield (29.1 t/ha in 

onion) than the remaining organic sources (Fig. 9.1). 

Application of inorganic fertilizers and plant protection 

measures produced 22-47% higher marketable bulb yield 

than the organic production system. The bulb yield was 

less in neem cake (5t/ha) treatment by (45%) and with 

mixed application of organic manures (FYM (5 t), PM (2.5 

t), VC (2.5 t) and NC (1.25 t/ha)) by (47%) over inorganic 

production system. The yield reduction in poultry manure 

treatments was 22% as compared to inorganic system. 

The total storage loss of onion bulbs in inorganic system 

was 31%, which was lower than the organic system (Fig. 

9.2). Among the organic sources, application of neem 

cake resulted in 41% loss which was at par with poultry 

manure and FYM (44%). Maximum storage loss (53%) was 

recorded in vermicompost (10 t/ha) treatments.  

Organic versus inorganic farming in onion and garlic

\$gb CËnmXZ 

Crop Production

n[a`moOZm 9 : ß`mO Ed§ bhgwZ H$s CÞV CËnmXZ 

àm¡Úmo{JH$s H$m {dH$mg

gr{_V g§gmYZm| _| A{YH$ CnO Ho$ {bE ~ohVa CËnmXZ 
àm¡Úmo{J{H$`m| H$m {dH$mg Amdí`H$ h¡& Cn`wº$ \$gb MaU _| 
g§gmYZm| Ho$ à^mdr à~§YZ H$s Amdí`H$Vm h¡& {ZåZ{bpIV 
AÜ``Z Bg {Xem _| {H$E JE h¢& 

O{¡ dH$ CËnmXZ àUmbr H$s Anjo m, amgm`{ZH$ ga§ jU Cnm`m| H$o  
gmW, AO{¡ dH$ Cda© H$ H$o  (EZnrH$o Eg 150:50:80:50 {H$.Jm« ./h.o  
ß`mO H$o  {bE Ama¡  EZnrH$o Eg 100:50:50:50 {H$.Jm« ./h.o  bhgZw  
H$o  {bE) Ûmam nmfo H$ VËdm| H$o  BñV_o mb go ß`mO Ama¡  bhgZw  H$s 
{dnUZ `m½o ` CnO A{YH$ nmB© JB&©  O{¡ dH$ IVo r _| {d{^Þ O{¡ dH$ 
ImXm| _| g,o  _Jw u H$s ImX (10 Q>./h.o ) efo  O{¡ dH$ òmVo m| H$s Anjo m 
A{YH$ CnO (ß`mO _| 29.1 Q>./h.o ) XVo r h¡ ({MÌ 9.1)& AO{¡ dH$ 
Cda© H$ Ama¡  nmY¡ m ga§ jU Cnm`m| H$o  BñV‘o mb go O{¡ dH$ CËnmXZ 
àUmbr H$s Vbw Zm _| 22-47% A{YH$ {dnUZ `m½o ` H$ÝX H$m 
CËnmXZ hAþ m& H$ÝX CnO AO{¡ dH$ CËnmXZ àUmbr H$s Anjo m Zr_ 
H$s Ibr (5 Q>./h.o ) _| 45% go Ama¡  O{¡ dH$ ImX H$m {_lU (5 Q>Z 
gS‹ >r hBþ © Jm~o a H$s ImX, 2.5 Q>Z _Jw u H$s ImX), 2.5 Q>Z H$| MEw  H$s 
ImX Ama¡  1.25 Q>./h.o  Zr_ H$s Ibr) _| 47% go H$_ Wr& AO{¡ dH$ 
àUmbr H$s Vbw Zm _| _Jw u H$s ImX go CnO 22% H$_ Wr& AO{¡ dH$ 
àUmbr _| ß`mO H$ÝXm| _| ^S§ >maU j{V 31% Wr Omo {H$ O{¡ dH$ 
àUmbr ({MÌ 9.2) H$s Vbw Zm _| H$_ Wm& O{¡ dH$ òmVo m| _| Og¡ ,o  Zr_ 
H$s Ibr H$o  BñV_o mb go 41% ZHw $gmZ nm`m J`m Omo {H$ _Jw u H$s 
ImX Ama¡  gS‹ >r hBþ © Jm~o a H$s ImX (44%) H$o  ~am~a Wm& A{YH$V_ 
^S§ >maU j{V (53%) H$| MEw  H$s ImX (10 Q>./h.o ) _| XO© H$s JB&©

ß`mO Ed§ bhgwZ _| AO¡{dH$ ~Zm_ O¡{dH$ IoVr

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM-  _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC-

Zr_ H$s Ibr/Neem cake

 O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO H$s CnO 
(Q>./ho.) na à^md

 Effect of organic and inorganic sources of 
plant nutrients on onion bulb yield (t/ha) 

{MÌ 9.1.

Fig. 9.1.

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- Zr_ 
H$s Ibr/Neem cake

O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO Ho$ Hw$b ^§S>maU 
ZwH$gmZ (%) na à^md 

Effect of organic and inorganic sources of plant 
nutrients on total storage losses of onion (%)

{MÌ 9.2. 

Fig. 9.2. 

bhgwZ _|, _wJu H$s ImX (10 Q>./ho.) Am¡a H|$MwE H$s ImX (10 
Q>./ho.) _| AÝ` ómoVm| O¡go {H$ g‹S>r hþB© Jmo~a H$s ImX (20 
Q>./ho.), Zr_ H$s Ibr (5 Q>./ho.) Am¡a g^r Mma O¡{dH$ òmoVm| Ho$ 
g§`moOZ go ~Zr ImX (g‹S>r hþB© Jmo~a H$s ImX 5 Q>Z), _wJu H$s ImX 
(2.5 Q>Z), H|$MwE H$s ImX (2.5 Q>Z) Am¡a Zr_ H$s Ibr (1.25 
Q>./ho.) H$s Anojm _| A{YH$ CnO (3.16 Q>./ho.) nmB© JB©& bhgwZ 
_| AO¡{dH$ àUmbr _| O¡{dH$ àUmbr go 12-25% A{YH$ CËnmXZ 
XoIm J`m ({MÌ 9.4)& XmoZm| \$gbm| Ho$ ~rM Hw$b KwbZerb R>mog 
nXmW© _| H$moB© gmW©H$ A§Va Zht nm`m J`m& AO¡{dH$ Cd©aH$m| Ho$ 
Cn`moJ Ho$ H$maU ß`mO Am¡a bhgwZ ({MÌ 9.3 Am¡a {MÌ 9.6) XmoZm| 
_| nmBé{dH$ Aåb _| H$m\$s d¥{Õ XoIr JB©& AO¡{dH$ àUmbr _| Hw$b 
^§S>maU j{V 13% XO© H$s JB© Omo {H$ O¡{dH$ àUmbr H$s VwbZm _| 
H$m\$s H$_ Wr ({MÌ 9.5)& O¡{dH$ òmoVm| _|, Zr_ H$s Ibr Am¡a 
H|$MwE H$s ImX Ho$ B©ñVo‘mb go 16% VH$ Am¡a g‹S>r hþB© Jmo~a H$s 
ImX Am¡a _wJu H$s ImX go 20% VH$ H$m ZwH$gmZ XO© {H$`m J`m& 
{_Å>r _| CnbãY ZÌOZ, \$mñ\$moag, nmoQ>me Am¡a J§YH$ AO¡{dH$ 
CËnmXZ àUmbr H$s Anojm O¡{dH$ CËnmXZ àUmbr _| A{YH$ Wm& 
‘¥Xm _| CnbãY {OdmUw, H$dH$ Am¡a EŠQ>rZmo_m`goQ²g H$s Am~mXr 
AO¡{dH$ àUmbr H$s Anojm _| O¡{dH$ àUmbr _| A{YH$ XoIr JB©&

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- 
Zr_ H$s Ibr/Neem cake

 O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO _| nmBé{dH$ 
Aåb (_mBH«$mo _mob /J«m.) na à^md

Effect of organic and inorganic sources of 
plant nutrients on pyruvic acid content (mole/g) in 
fresh onion

{MÌ 9.3.

Fig. 9.3. 

In garlic, application of poultry manure (10 t/ha) and 

vermicompost (10 t/ha) gave significantly higher bulb 

yield (3.16 t/ha) over FYM (20 t/ha), neem cake (5 t/ha) 

and combination of all four organic sources (FYM (5 t), PM 

(2.5 t), VC (2.5 t) and NC (1.25 t/ha). The inorganic system 

produced 12-25% higher yield over the organic system in 

garlic (Fig. 9.4). No significant difference was observed 

between the treatments for TSS for both the crops. 

Application of inorganic fertilizers significantly increased 

the pyruvic acid content of onion bulbs over organic 

system in both onion and garlic (Fig. 9.3 and Fig. 9.6). Total 

storage losses recorded in inorganic system (13%) was 

significantly lower than the organic system (Fig. 9.5). 

Among organic sources, application of neem cake and 

vermicompost (16%) had lower losses followed by FYM 

and poultry manure (20%). Soil available N, P, K and S 

content in organic production system were higher than 

the inorganic production system for both the crops. Soil 

bacteria, fungal and actinomycetes population were also 

higher in organic system than inorganic system.
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Project 9: Development of Improved 

Production Technology for Onion and Garlic

Development of improved production technologies is 

essential for producing higher bulb yield using limited 

resources. It requires effective management of resources 

at an appropriate crop stage. The following studies were 

taken in this direction.

Application of plant nutrients through inorganic fertilizer 

(NPKS 150:50:80:50 kg/ha for onion and NPKS 

100:50:50:50 /ha for garlic) along with chemical plant 

protection measures gave significantly higher marketable 

bulb yield in onion and garlic over organic production 

system. In organic farming, among the various organic 

manures, poultry manure (10 t/ha) application resulted in 

significantly higher marketable bulb yield (29.1 t/ha in 

onion) than the remaining organic sources (Fig. 9.1). 

Application of inorganic fertilizers and plant protection 

measures produced 22-47% higher marketable bulb yield 

than the organic production system. The bulb yield was 

less in neem cake (5t/ha) treatment by (45%) and with 

mixed application of organic manures (FYM (5 t), PM (2.5 

t), VC (2.5 t) and NC (1.25 t/ha)) by (47%) over inorganic 

production system. The yield reduction in poultry manure 

treatments was 22% as compared to inorganic system. 

The total storage loss of onion bulbs in inorganic system 

was 31%, which was lower than the organic system (Fig. 

9.2). Among the organic sources, application of neem 

cake resulted in 41% loss which was at par with poultry 

manure and FYM (44%). Maximum storage loss (53%) was 

recorded in vermicompost (10 t/ha) treatments.  

Organic versus inorganic farming in onion and garlic

\$gb CËnmXZ 

Crop Production

n[a`moOZm 9 : ß`mO Ed§ bhgwZ H$s CÞV CËnmXZ 

àm¡Úmo{JH$s H$m {dH$mg

gr{_V g§gmYZm| _| A{YH$ CnO Ho$ {bE ~ohVa CËnmXZ 
àm¡Úmo{J{H$`m| H$m {dH$mg Amdí`H$ h¡& Cn`wº$ \$gb MaU _| 
g§gmYZm| Ho$ à^mdr à~§YZ H$s Amdí`H$Vm h¡& {ZåZ{bpIV 
AÜ``Z Bg {Xem _| {H$E JE h¢& 

O{¡ dH$ CËnmXZ àUmbr H$s Anjo m, amgm`{ZH$ ga§ jU Cnm`m| H$o  
gmW, AO{¡ dH$ Cda© H$ H$o  (EZnrH$o Eg 150:50:80:50 {H$.Jm« ./h.o  
ß`mO H$o  {bE Ama¡  EZnrH$o Eg 100:50:50:50 {H$.Jm« ./h.o  bhgZw  
H$o  {bE) Ûmam nmfo H$ VËdm| H$o  BñV_o mb go ß`mO Ama¡  bhgZw  H$s 
{dnUZ `m½o ` CnO A{YH$ nmB© JB&©  O{¡ dH$ IVo r _| {d{^Þ O{¡ dH$ 
ImXm| _| g,o  _Jw u H$s ImX (10 Q>./h.o ) efo  O{¡ dH$ òmVo m| H$s Anjo m 
A{YH$ CnO (ß`mO _| 29.1 Q>./h.o ) XVo r h¡ ({MÌ 9.1)& AO{¡ dH$ 
Cda© H$ Ama¡  nmY¡ m ga§ jU Cnm`m| H$o  BñV‘o mb go O{¡ dH$ CËnmXZ 
àUmbr H$s Vbw Zm _| 22-47% A{YH$ {dnUZ `m½o ` H$ÝX H$m 
CËnmXZ hAþ m& H$ÝX CnO AO{¡ dH$ CËnmXZ àUmbr H$s Anjo m Zr_ 
H$s Ibr (5 Q>./h.o ) _| 45% go Ama¡  O{¡ dH$ ImX H$m {_lU (5 Q>Z 
gS‹ >r hBþ © Jm~o a H$s ImX, 2.5 Q>Z _Jw u H$s ImX), 2.5 Q>Z H$| MEw  H$s 
ImX Ama¡  1.25 Q>./h.o  Zr_ H$s Ibr) _| 47% go H$_ Wr& AO{¡ dH$ 
àUmbr H$s Vbw Zm _| _Jw u H$s ImX go CnO 22% H$_ Wr& AO{¡ dH$ 
àUmbr _| ß`mO H$ÝXm| _| ^S§ >maU j{V 31% Wr Omo {H$ O{¡ dH$ 
àUmbr ({MÌ 9.2) H$s Vbw Zm _| H$_ Wm& O{¡ dH$ òmVo m| _| Og¡ ,o  Zr_ 
H$s Ibr H$o  BñV_o mb go 41% ZHw $gmZ nm`m J`m Omo {H$ _Jw u H$s 
ImX Ama¡  gS‹ >r hBþ © Jm~o a H$s ImX (44%) H$o  ~am~a Wm& A{YH$V_ 
^S§ >maU j{V (53%) H$| MEw  H$s ImX (10 Q>./h.o ) _| XO© H$s JB&©

ß`mO Ed§ bhgwZ _| AO¡{dH$ ~Zm_ O¡{dH$ IoVr

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM-  _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC-

Zr_ H$s Ibr/Neem cake

 O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO H$s CnO 
(Q>./ho.) na à^md

 Effect of organic and inorganic sources of 
plant nutrients on onion bulb yield (t/ha) 

{MÌ 9.1.

Fig. 9.1.

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- Zr_ 
H$s Ibr/Neem cake

O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO Ho$ Hw$b ^§S>maU 
ZwH$gmZ (%) na à^md 

Effect of organic and inorganic sources of plant 
nutrients on total storage losses of onion (%)

{MÌ 9.2. 

Fig. 9.2. 

bhgwZ _|, _wJu H$s ImX (10 Q>./ho.) Am¡a H|$MwE H$s ImX (10 
Q>./ho.) _| AÝ` ómoVm| O¡go {H$ g‹S>r hþB© Jmo~a H$s ImX (20 
Q>./ho.), Zr_ H$s Ibr (5 Q>./ho.) Am¡a g^r Mma O¡{dH$ òmoVm| Ho$ 
g§`moOZ go ~Zr ImX (g‹S>r hþB© Jmo~a H$s ImX 5 Q>Z), _wJu H$s ImX 
(2.5 Q>Z), H|$MwE H$s ImX (2.5 Q>Z) Am¡a Zr_ H$s Ibr (1.25 
Q>./ho.) H$s Anojm _| A{YH$ CnO (3.16 Q>./ho.) nmB© JB©& bhgwZ 
_| AO¡{dH$ àUmbr _| O¡{dH$ àUmbr go 12-25% A{YH$ CËnmXZ 
XoIm J`m ({MÌ 9.4)& XmoZm| \$gbm| Ho$ ~rM Hw$b KwbZerb R>mog 
nXmW© _| H$moB© gmW©H$ A§Va Zht nm`m J`m& AO¡{dH$ Cd©aH$m| Ho$ 
Cn`moJ Ho$ H$maU ß`mO Am¡a bhgwZ ({MÌ 9.3 Am¡a {MÌ 9.6) XmoZm| 
_| nmBé{dH$ Aåb _| H$m\$s d¥{Õ XoIr JB©& AO¡{dH$ àUmbr _| Hw$b 
^§S>maU j{V 13% XO© H$s JB© Omo {H$ O¡{dH$ àUmbr H$s VwbZm _| 
H$m\$s H$_ Wr ({MÌ 9.5)& O¡{dH$ òmoVm| _|, Zr_ H$s Ibr Am¡a 
H|$MwE H$s ImX Ho$ B©ñVo‘mb go 16% VH$ Am¡a g‹S>r hþB© Jmo~a H$s 
ImX Am¡a _wJu H$s ImX go 20% VH$ H$m ZwH$gmZ XO© {H$`m J`m& 
{_Å>r _| CnbãY ZÌOZ, \$mñ\$moag, nmoQ>me Am¡a J§YH$ AO¡{dH$ 
CËnmXZ àUmbr H$s Anojm O¡{dH$ CËnmXZ àUmbr _| A{YH$ Wm& 
‘¥Xm _| CnbãY {OdmUw, H$dH$ Am¡a EŠQ>rZmo_m`goQ²g H$s Am~mXr 
AO¡{dH$ àUmbr H$s Anojm _| O¡{dH$ àUmbr _| A{YH$ XoIr JB©&

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- 
Zr_ H$s Ibr/Neem cake

 O¡{dH$ Am¡a AO¡{dH$ ImXm| H$m ß`mO _| nmBé{dH$ 
Aåb (_mBH«$mo _mob /J«m.) na à^md

Effect of organic and inorganic sources of 
plant nutrients on pyruvic acid content (mole/g) in 
fresh onion

{MÌ 9.3.

Fig. 9.3. 

In garlic, application of poultry manure (10 t/ha) and 

vermicompost (10 t/ha) gave significantly higher bulb 

yield (3.16 t/ha) over FYM (20 t/ha), neem cake (5 t/ha) 

and combination of all four organic sources (FYM (5 t), PM 

(2.5 t), VC (2.5 t) and NC (1.25 t/ha). The inorganic system 

produced 12-25% higher yield over the organic system in 

garlic (Fig. 9.4). No significant difference was observed 

between the treatments for TSS for both the crops. 

Application of inorganic fertilizers significantly increased 

the pyruvic acid content of onion bulbs over organic 

system in both onion and garlic (Fig. 9.3 and Fig. 9.6). Total 

storage losses recorded in inorganic system (13%) was 

significantly lower than the organic system (Fig. 9.5). 

Among organic sources, application of neem cake and 

vermicompost (16%) had lower losses followed by FYM 

and poultry manure (20%). Soil available N, P, K and S 

content in organic production system were higher than 

the inorganic production system for both the crops. Soil 

bacteria, fungal and actinomycetes population were also 

higher in organic system than inorganic system.
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FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- 
_wJu H$s ImX/Poultry manure, VC- H|$MwE H$s 
ImX/Vermicompost, NC- Zr_ H$s Ibr/Neem cake

 bhgwZ H$s CnO (Q>./ho.) na O¡{dH$ Am¡a 
AO¡{dH$ ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

Effect of organic and inorganic sources 
of plant nutrients on garlic bulb yield (t/ha)

{MÌ 9.4.

Fig. 9.4. 

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- 

Zr_ H$s Ibr/Neem cake

 bhgwZ Ho$ ̂ §S>maU j{V (%) na O¡{dH$ Am¡a AO¡{dH$ 
ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

Effect of organic and inorganic sources of 
plant nutrients on total storage losses in garlic (%)

{MÌ 9.5.

Fig. 9.5. 

g¡{bg¡{bH$ Aåb  H$m ß`mO H$s CnO, JwUdÎmm Am¡a ^§S>maU 

na à^md

g{¡ bg{¡ bH$ Aåb (0.25 Jm« ./br.) H$o  nUu` {N>S‹ >H$md H$m a~r H$o  
_mg¡ _ _| ̂ r_m {H$aZ Ama¡  Iar\$ H$o  _mg¡ _ _| ̂ r_m gnw a na {d{^Þ 
\$gb MaUm| _| _ëy `m{§ H$V {H$`m J`m& nhbr ~ma ~dw mB© H$o  30 {XZm| H$o  
~mX Ama¡  Xmo ~ma amno mB© H$o  ~mX 30 Ama¡  60 {XZm| H$o  ~rM g{¡ bg{¡ bH$ 

Effect of foliar application of salicylic acid on yield, 

quality and storage life of onion

Foliar application of salicylic acid (0.25g/l) on cv. Bhima 

Kiran in rabi season and on cv. Bhima Super in kharif 

season at different cropping stage i.e. 30 days after 

sowing and two sprays between 30 and 60 DAP was 

evaluated. Foliar application of salicylic acid did not 

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- Zr_ 
H$s Ibr/Neem cake

 VmOm bhgwZ _| nmBé{dH$ Aåb (_mBH«$mo _mob/J«m.) na 
O¡{dH$ Am¡a AO¡{dH$ ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

 Effect of organic and inorganic sources of plant 
nutrients on pyruvic acid content in fresh garlic 
(mole/g)

{MÌ 9.6.

Fig. 9.6.

Aåb H$m {N>S‹ >H$md {H$`m J`m& g{¡ bg{¡ bH$ Aåb Zo XmZo m| gÌm| H$o  
Xma¡ mZ CnO Ama¡  H$w b ̂ S§ >maU j{V H$mo  à^m{dV Zht {H$`m&

amonmB© Ho$ 15, 30 Ed§ 45 {XZm| Ho$ ~mX øy{_H$ Aåb H$m nUu` 
{N>‹S>H$md, amonmB© Ho$ 15, 30 Ed§ 45 {XZm| Ho$ ~mX Cd©aH$ qgMmB© (1 
{H$.J«m./ho.) ‘¥Xm Cn`moJ (15 {H$.J«m./ho.) H$mo ̂ r_m {H$aZ àOm{V 
_| Om§Mm J`m& øy{_H$ Aåb Ho$ Cn`moJ H$m ß`mO H$s H$ÝX CnO Ed§ 
Hw$b ̂ §S>maU j{V na H$moB© à^md Zht {XImB© {X`m& 

^maV _| ß`mO EH$ à{Vamo{nV \$gb h¡& amonmB© _| ~hþV A{YH$ 
_OXÿam| H$s Amdí`H$Vm n‹S>Vr h¡& Bg{bE amonmB© Ho$ ~Om` ß`mO Ho$ 
~rO H$s grYr ~wdmB© H$s JB© & {d{^Þ ~rO {S´>b ß`mO H$s ~wdmB© Ho$ 
{bE CnbãY h¢ & {ZXoemb` _| CnbãY Xmo ~rO {S´>b (Ý`y_o{Q>H$ 
~rO {S´>b Am¡a nyZm ~rO {S´>b) H$m hmWm| go ~rO {N>‹S>H$md H$s {d{Y 
Ho$ gmW narjU {H$`m J`m (gm[aUr 9.1)& grYr ~wdmB© narjUm| H$mo 
Iar\$, 2013 _| ^r_m gwna na {H$`m J`m& Hw$b CnO _| H$moB© 

+gmW©H$ A§Va Zht nm`m J`m& bo{H$Z, E  loUr Ho$ H$ÝX hmWm| go ~rO 
{N>‹S>H$md H$s {d{Y H$s VwbZm _| Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmE 
JE& ~r loUr Ho$ H$ÝX ~rO {N>‹S>H$md H$s {d{Y _| A{YH$V_ Am¡a 
Ý`y_o{Q>H$ {S´>b _| g~go H$_ nmE JE& gr loUr Ho$ H$ÝX  nyZm {S´>b _| 
H$m\$s A{YH$ Wo, O~{H$ OmoS> H$ÝX Am¡a Vmoa dmbo H$ÝX (~moëQ>g©) 
Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmE JE & H$ÝXm| Ho$ JX©Z H$s _moQ>mB© 
Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmB© JB©& 

Iar\$ ß`mO H$s d¥{Õ, CnO Am¡a JwUdÎmm na øy{_H$ Aåb H$m  

à^md

ß`mO Ed§ bhgwZ _| ̀ §ÌrH$aU H$m _yë`m§H$Z

affect the marketable bulb yield and total storage losses 

during both the seasons.  

Use of humic acid as foliar application (0.5%) at 15, 30 

and 45 DAT; fertigation (1kg/ha) at 15, 30 and 45 DAT and 

soil application (15kg/ha) was investigated in cv. Bhima 

Super. Humic acid application did not affect the  bulb 

yield and total storage losses in onion.

Onion in India is a transplanted crop. Transplanting 

consumes lot of labour.  So, the direct sowing of onion 

seed instead of transplanting has been tried. Different 

seed drills are available for direct sowing of onion. Two 

seed drills available at DOGR (Pneumatic seed drill and 

Poona seed drill) were tested along with broadcasting. 

Direct sowing trials were carried out in the kharif, 2013 by 

following the recommended practices with cv. Bhima 

Super. There was no significant difference observed in 
+total yield. But, A  grade bulbs were significantly high in 

pneumatic drill compared to broad casting. B grade bulbs 

were significantly different in all the methods with the 

highest in broadcasting and the lowest in pneumatic drill. 

C grade bulbs were significantly higher in poona drill, 

whereas doubles and bolters were significantly higher in 

pneumatic drill. Neck thickness of bulb was significantly 

higher in pneumatic drill. 

Effect of humic acid application on growth, yield 

and quality of kharif onion

Validation of implements for mechanization in 

onion and garlic

gm[aUr 9.1 . Iar\$ ß`mO H$s n¡Xmdma na ~wdmB© Ho$ {d{^Þ VarH$m| H$m à^md

Table 9.1. Effect of different direct sowing methods on yield of kharif onion

Ý`y_o{Q>H$ ~rO {S´>b 12.83 42.84 36.68 0.72 5.0 10.55 15.0 13.8

Pneumatic seed drill

nyZm ~rO {S´>b 5.62 46.81 48.99 1.94 0.1 9.46 15.6 11.4

Poona seed drill

~rO {N>‹S>H$md dmbr nÜX{V 0.00 16.31 82.69 0.67 0.0 9.04 15.1 9.9

Broadcasting

H«$mpÝVH$ AÝVa (5%) 7.98 23.58 11.41 0.70 1.8 3.56 0.7 2.5

CD (5%)

grYr ~wdmB© {d{Y H$ÝX H$s {d{^Þ lo{U`m± ({H$.J«m./ßbmQ> ) Hw$b CnO JX©Z H$s
Direct sowing method Different grades of bulbs (kg/plot) (Q>./ho.)  _moQ>mB© ({_._r.) 

Total yield Neck thickness 
(t/ha) (mm)

+E E ~r gr$  OmoS>/Vmoa g‹S>Z 
+A A B C dmbo H$ÝX Rotting

Double/
Bolters
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FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- 
_wJu H$s ImX/Poultry manure, VC- H|$MwE H$s 
ImX/Vermicompost, NC- Zr_ H$s Ibr/Neem cake

 bhgwZ H$s CnO (Q>./ho.) na O¡{dH$ Am¡a 
AO¡{dH$ ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

Effect of organic and inorganic sources 
of plant nutrients on garlic bulb yield (t/ha)

{MÌ 9.4.

Fig. 9.4. 

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- 

Zr_ H$s Ibr/Neem cake

 bhgwZ Ho$ ̂ §S>maU j{V (%) na O¡{dH$ Am¡a AO¡{dH$ 
ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

Effect of organic and inorganic sources of 
plant nutrients on total storage losses in garlic (%)

{MÌ 9.5.

Fig. 9.5. 

g¡{bg¡{bH$ Aåb  H$m ß`mO H$s CnO, JwUdÎmm Am¡a ^§S>maU 

na à^md

g{¡ bg{¡ bH$ Aåb (0.25 Jm« ./br.) H$o  nUu` {N>S‹ >H$md H$m a~r H$o  
_mg¡ _ _| ̂ r_m {H$aZ Ama¡  Iar\$ H$o  _mg¡ _ _| ̂ r_m gnw a na {d{^Þ 
\$gb MaUm| _| _ëy `m{§ H$V {H$`m J`m& nhbr ~ma ~dw mB© H$o  30 {XZm| H$o  
~mX Ama¡  Xmo ~ma amno mB© H$o  ~mX 30 Ama¡  60 {XZm| H$o  ~rM g{¡ bg{¡ bH$ 

Effect of foliar application of salicylic acid on yield, 

quality and storage life of onion

Foliar application of salicylic acid (0.25g/l) on cv. Bhima 

Kiran in rabi season and on cv. Bhima Super in kharif 

season at different cropping stage i.e. 30 days after 

sowing and two sprays between 30 and 60 DAP was 

evaluated. Foliar application of salicylic acid did not 

FYM- g‹S>r hþB© Jmo~a H$s ImX/Farm yard manure, PM- _wJu H$s 
ImX/Poultry manure, VC- H|$MwE H$s ImX/Vermicompost, NC- Zr_ 
H$s Ibr/Neem cake

 VmOm bhgwZ _| nmBé{dH$ Aåb (_mBH«$mo _mob/J«m.) na 
O¡{dH$ Am¡a AO¡{dH$ ómoVm| Ûmam nmofH$ VËdm| H$s Amny{V© H$m à^md

 Effect of organic and inorganic sources of plant 
nutrients on pyruvic acid content in fresh garlic 
(mole/g)

{MÌ 9.6.

Fig. 9.6.

Aåb H$m {N>S‹ >H$md {H$`m J`m& g{¡ bg{¡ bH$ Aåb Zo XmZo m| gÌm| H$o  
Xma¡ mZ CnO Ama¡  H$w b ̂ S§ >maU j{V H$mo  à^m{dV Zht {H$`m&

amonmB© Ho$ 15, 30 Ed§ 45 {XZm| Ho$ ~mX øy{_H$ Aåb H$m nUu` 
{N>‹S>H$md, amonmB© Ho$ 15, 30 Ed§ 45 {XZm| Ho$ ~mX Cd©aH$ qgMmB© (1 
{H$.J«m./ho.) ‘¥Xm Cn`moJ (15 {H$.J«m./ho.) H$mo ̂ r_m {H$aZ àOm{V 
_| Om§Mm J`m& øy{_H$ Aåb Ho$ Cn`moJ H$m ß`mO H$s H$ÝX CnO Ed§ 
Hw$b ̂ §S>maU j{V na H$moB© à^md Zht {XImB© {X`m& 

^maV _| ß`mO EH$ à{Vamo{nV \$gb h¡& amonmB© _| ~hþV A{YH$ 
_OXÿam| H$s Amdí`H$Vm n‹S>Vr h¡& Bg{bE amonmB© Ho$ ~Om` ß`mO Ho$ 
~rO H$s grYr ~wdmB© H$s JB© & {d{^Þ ~rO {S´>b ß`mO H$s ~wdmB© Ho$ 
{bE CnbãY h¢ & {ZXoemb` _| CnbãY Xmo ~rO {S´>b (Ý`y_o{Q>H$ 
~rO {S´>b Am¡a nyZm ~rO {S´>b) H$m hmWm| go ~rO {N>‹S>H$md H$s {d{Y 
Ho$ gmW narjU {H$`m J`m (gm[aUr 9.1)& grYr ~wdmB© narjUm| H$mo 
Iar\$, 2013 _| ^r_m gwna na {H$`m J`m& Hw$b CnO _| H$moB© 

+gmW©H$ A§Va Zht nm`m J`m& bo{H$Z, E  loUr Ho$ H$ÝX hmWm| go ~rO 
{N>‹S>H$md H$s {d{Y H$s VwbZm _| Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmE 
JE& ~r loUr Ho$ H$ÝX ~rO {N>‹S>H$md H$s {d{Y _| A{YH$V_ Am¡a 
Ý`y_o{Q>H$ {S´>b _| g~go H$_ nmE JE& gr loUr Ho$ H$ÝX  nyZm {S´>b _| 
H$m\$s A{YH$ Wo, O~{H$ OmoS> H$ÝX Am¡a Vmoa dmbo H$ÝX (~moëQ>g©) 
Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmE JE & H$ÝXm| Ho$ JX©Z H$s _moQ>mB© 
Ý`y_o{Q>H$ {S´>b _| H$m\$s A{YH$ nmB© JB©& 

Iar\$ ß`mO H$s d¥{Õ, CnO Am¡a JwUdÎmm na øy{_H$ Aåb H$m  

à^md

ß`mO Ed§ bhgwZ _| ̀ §ÌrH$aU H$m _yë`m§H$Z

affect the marketable bulb yield and total storage losses 

during both the seasons.  

Use of humic acid as foliar application (0.5%) at 15, 30 

and 45 DAT; fertigation (1kg/ha) at 15, 30 and 45 DAT and 

soil application (15kg/ha) was investigated in cv. Bhima 

Super. Humic acid application did not affect the  bulb 

yield and total storage losses in onion.

Onion in India is a transplanted crop. Transplanting 

consumes lot of labour.  So, the direct sowing of onion 

seed instead of transplanting has been tried. Different 

seed drills are available for direct sowing of onion. Two 

seed drills available at DOGR (Pneumatic seed drill and 

Poona seed drill) were tested along with broadcasting. 

Direct sowing trials were carried out in the kharif, 2013 by 

following the recommended practices with cv. Bhima 

Super. There was no significant difference observed in 
+total yield. But, A  grade bulbs were significantly high in 

pneumatic drill compared to broad casting. B grade bulbs 

were significantly different in all the methods with the 

highest in broadcasting and the lowest in pneumatic drill. 

C grade bulbs were significantly higher in poona drill, 

whereas doubles and bolters were significantly higher in 

pneumatic drill. Neck thickness of bulb was significantly 

higher in pneumatic drill. 

Effect of humic acid application on growth, yield 

and quality of kharif onion

Validation of implements for mechanization in 

onion and garlic

gm[aUr 9.1 . Iar\$ ß`mO H$s n¡Xmdma na ~wdmB© Ho$ {d{^Þ VarH$m| H$m à^md

Table 9.1. Effect of different direct sowing methods on yield of kharif onion

Ý`y_o{Q>H$ ~rO {S´>b 12.83 42.84 36.68 0.72 5.0 10.55 15.0 13.8

Pneumatic seed drill

nyZm ~rO {S´>b 5.62 46.81 48.99 1.94 0.1 9.46 15.6 11.4

Poona seed drill

~rO {N>‹S>H$md dmbr nÜX{V 0.00 16.31 82.69 0.67 0.0 9.04 15.1 9.9

Broadcasting

H«$mpÝVH$ AÝVa (5%) 7.98 23.58 11.41 0.70 1.8 3.56 0.7 2.5

CD (5%)

grYr ~wdmB© {d{Y H$ÝX H$s {d{^Þ lo{U`m± ({H$.J«m./ßbmQ> ) Hw$b CnO JX©Z H$s
Direct sowing method Different grades of bulbs (kg/plot) (Q>./ho.)  _moQ>mB© ({_._r.) 

Total yield Neck thickness 
(t/ha) (mm)

+E E ~r gr$  OmoS>/Vmoa g‹S>Z 
+A A B C dmbo H$ÝX Rotting

Double/
Bolters
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Project 10: Refinement of Nutrient 

Management Technology for Onion and 

Garlic

Addition of plant nutrients at critical growth stages is 

important for increased nutrient use efficiency and 

higher bulb production. The availability of plant nutrients 

varies with type and source of plant nutrients. Therefore, 

the refinement of nutrient management technology is 

essential to increase the efficiency of applied fertilizer 

nutrients and onion production. 

Field experiment was carried out to quantify dry biomass 

accumulation and nutrient uptake pattern in garlic during 

rabi season. The experiment was laid out in RBD with five 

fertilizer treatments and three replications. Plant 

samples were collected at 15 days intervals starting from 

30 days after planting (DAP) to harvest. The processed 

samples were analysed for plant nutrients after 

calculating dry matter accumulation. No significant 

difference was observed between the fertilizer 

treatments for nutrient uptake. Dry matter accumulation 

and nutrient uptake followed the sigmoid growth curve. 

Dry matter accumulation in leaves was slow up to 30 DAP 

and reached maximum at 60 DAP. The peak daily 

accumulation was recorded during 40-45 DAP (Fig. 10.1 

and 10.2). Dry matter accumulation in bulbs progressed 

slowly up to 75 DAP and increased to the maximum at 

100 DAP. The total N and K uptake increased up to 80-90 

days from planting and the highest uptake was recorded 

during 45-55 DAP (Fig. 10.3 and 10.4). About 60-70% of 

the total N and K uptake was recorded during 30-90 DAP. 

P and S uptake pattern reached maximum at 90 DAP and 

almost 95% of the required P was removed up to 90 DAP 

(Fig. 10.5). The P and S uptake after 90 days was only 3-

5%. The peak daily P and S uptake rate was during 60-70 

DAP (Fig. 10.6). This indicated that the critical period of 

plant nutrients application is between 30 to 60 DAP and 

the deficiency of plant nutrients during this period will 

reduce the crop yield drastically. 

Quantification of dry matter accumulation and 

nutrient uptake pattern in garlic 

n[a`moOZm 10 : ß`mO Ed§ bhgwZ Ho$ {bE nmofH$ VËd 
à~§YZ àm¡Úmo{JH$s H$m emoYZ

nm¡Ym| Ho$ {dH$mg Ho$ {bE nmofH$ VËdm| H$m _hËdnyU© MaUm| _| 
BñVo‘mb, nmofH$ VËd Cn`moJ H$s H$m¶©j‘Vm d¥pÜX Am¡a A{YH$ 
H$ÝX CËnmXZ Ho$ {bE _hËdnyU© h¡& nmofH$ VËdm| H$s CnbãYVm 
nmofH$ VËdm| Ho$ òmoV Am¡a àH$ma na {Z^©a H$aVr h¡& Bg{bE Cd©aH$ 
nmofH$ VËdm| Am¡a ß`mO CËnmXZ H$s j_Vm H$mo ~‹T>mZo Ho$ {bE nmofH$ 
VËd à~§YZ àm¡Úmo{JH$s H$m n[aîH$aU Amdí`H$ h¡& 

a~r _mg¡ _ H$o  Xma¡ mZ bhgZw  _| eîw H$ nXmW© H$o  gM§ ` Ama¡  nmfo H$ VËd 
CÒh« U H$m AmH$bZ {H$`m J`m & ̀ h à`mJo  nmM§  Cda© H$ CnMma Ama¡  
VrZ AZHw $aU H$o  gmW Ama~rS>r (~Vo aVr~ IS§ > aMZm) _| {H$E JE& 
\$gb H$o  amno U H$o  30 {XZm| H$o  ~mX 15 {XZm| H$o  AV§ amb na Z_Zy o 
EH${ÌV {H$E JE& gg§ m{YV Z_Zy m| _| eîw H$ nXmW© gM§ ` H$s JUZm H$o  
~mX nmfo H$ VËdm| H$m {dûcfo U {H$`m J`m& Cda© H$ CnMma H$m nmfo H$ 
VËd CÒh« U na H$mBo © gmWH© $ à^md Zht nm`m J`m& eîw H$ nXmW© gM§ ` 
Ama¡  nmfo H$ VËd CÒh« U Zo AdJh«  d{¥ Õ dH$«  H$m nmbZ {H$`m& n{Îm`m| _| 
eîw H$ nXmW© H$m gM§ ` Yr_r J{V go amno U H$o  30 {XZm| H$o  ~mX VH$ hAþ m 
Ama¡  A{YH$V_ amno U H$o  60 {XZm| H$o  ~mX nm`m J`m& X{¡ ZH$ gM§ ` 
amno U H$o  40-45 {XZm| H$o  ~mX ({MÌ 10.1 Ama¡  10.2 ) H$o  Xma¡ mZ 
g~go A{YH$ XO© H$s JB&©  H$§ X _| eîw H$ nXmW© H$m gM§ ` Yrao Yrao amno U 
H$o  75 {XZm| H$o  ~mX VH$ hAþ m Ama¡  100 {XZm| H$o  ~mX VH$ A{YH$V_ 
d{¥ Õ nmB© JB&©  H$w b ZÌOZ Ama¡  nmQo >me H$o  CÒh« U _| amno U H$o  80-90 
{XZm| H$o  ~mX VH$ d{¥ Õ hBþ © Ama¡  CƒV_ CÒh« U amno U H$o  45-55 {XZm| 
H$o  ~mX XO© H$s JB© ({MÌ 10.3 Ama¡  10.4)& H$w b 60-70% ZÌOZ 
Ama¡  nmQo >me H$m CÒh« U amno U H$o  30-90 {XZm| H$o  ~mX XO© {H$¶m J¶m& 
\$mñ\$mao g Ama¡  JY§ H$ H$m A{YH$V_ CÒh« U amno U H$o  90 {XZm| H$o  ~mX 
nm`m J`m& Amdí`H$ \$mñ\$mao g H$m 95% VH$ H$m CÒh« U amno U H$o  
90 {XZm| H$o  ~mX XO© {H$¶m J¶m ({MÌ 10.5)& amno U H$o  90 {XZm| H$o  
~mX \$mñ\$mao g Ama¡  JY§ H$ CÒh« U H$o db 3-5% nm`r JB&©  X{¡ ZH$ 
\$mñ\$mao g Ama¡  JY§ H$ CÒh« U Xa amno U H$o  60-70 {XZm| H$o  ~mX 
A{YH$V_ nm¶m J¶m ({MÌ 10.6)& BZ à`mJo m| go `h nVm MbVm h¡ 
{H$ BZ nmfo H$ VËdm| H$o  BñV‘o mb H$o  {bE g~go _hËdnUy © Ad{Y amno U 
H$o  30 go 60 {XZm| H$o  ~mX hmVo r h¡ Ama¡  Bg Ad{Y _| nmfo H$ VËd H$s 
H$_r \$gb H$s CnO H$mo ~hVþ  à^m{dV H$aVr h&¡

bhgwZ _| nmofH$ VËd H$m CÒ«hU Am¡a ewîH$ nXmW© H$m g§M` 

{MÌ 10.1. 

Fig. 10.1.

bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ ewîH$ nXmW© Ho$ 
g§M` H$m ñdén

 Dry matter accumulation pattern during the 
growth period in garlic

{MÌ 10.3.

Fig. 10.3.

 bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ Hw$b ZÌOZ 
Am¡a nmoQ>me CÒ«hU H$m ñdén

 Total nitrogen and potassium uptake 
pattern during the growth period in garlic

{MÌ 10.4. 

Fig. 10.4.

bhgwZ _| \$gb Ho$ amonU go H$Q>mB© VH$ ZÌOZ Am¡a 
nmoQ>me CÒ«hU Xa

 Nitrogen and potassium uptake rate from 
planting to harvest in garlic

{MÌ 10.5.

Fig. 10.5.

 bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ Hw$b 
\$mñ\$moag Am¡a J§YH$ CÒ«hU H$m ñdén

 Total phosphorus and sulphur uptake 
pattern during the growth period in garlic

{MÌ 10.2.

Fig. 10.2.

 bhgwZ _| \$gb Ho$ amonmB© go IwXmB© VH$ ewîH$ 
nXmW© H$m g§M` Xa

 Dry matter accumulation rate from 
planting to harvest in garlic
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Project 10: Refinement of Nutrient 

Management Technology for Onion and 

Garlic

Addition of plant nutrients at critical growth stages is 

important for increased nutrient use efficiency and 

higher bulb production. The availability of plant nutrients 

varies with type and source of plant nutrients. Therefore, 

the refinement of nutrient management technology is 

essential to increase the efficiency of applied fertilizer 

nutrients and onion production. 

Field experiment was carried out to quantify dry biomass 

accumulation and nutrient uptake pattern in garlic during 

rabi season. The experiment was laid out in RBD with five 

fertilizer treatments and three replications. Plant 

samples were collected at 15 days intervals starting from 

30 days after planting (DAP) to harvest. The processed 

samples were analysed for plant nutrients after 

calculating dry matter accumulation. No significant 

difference was observed between the fertilizer 

treatments for nutrient uptake. Dry matter accumulation 

and nutrient uptake followed the sigmoid growth curve. 

Dry matter accumulation in leaves was slow up to 30 DAP 

and reached maximum at 60 DAP. The peak daily 

accumulation was recorded during 40-45 DAP (Fig. 10.1 

and 10.2). Dry matter accumulation in bulbs progressed 

slowly up to 75 DAP and increased to the maximum at 

100 DAP. The total N and K uptake increased up to 80-90 

days from planting and the highest uptake was recorded 

during 45-55 DAP (Fig. 10.3 and 10.4). About 60-70% of 

the total N and K uptake was recorded during 30-90 DAP. 

P and S uptake pattern reached maximum at 90 DAP and 

almost 95% of the required P was removed up to 90 DAP 

(Fig. 10.5). The P and S uptake after 90 days was only 3-

5%. The peak daily P and S uptake rate was during 60-70 

DAP (Fig. 10.6). This indicated that the critical period of 

plant nutrients application is between 30 to 60 DAP and 

the deficiency of plant nutrients during this period will 

reduce the crop yield drastically. 

Quantification of dry matter accumulation and 

nutrient uptake pattern in garlic 

n[a`moOZm 10 : ß`mO Ed§ bhgwZ Ho$ {bE nmofH$ VËd 
à~§YZ àm¡Úmo{JH$s H$m emoYZ

nm¡Ym| Ho$ {dH$mg Ho$ {bE nmofH$ VËdm| H$m _hËdnyU© MaUm| _| 
BñVo‘mb, nmofH$ VËd Cn`moJ H$s H$m¶©j‘Vm d¥pÜX Am¡a A{YH$ 
H$ÝX CËnmXZ Ho$ {bE _hËdnyU© h¡& nmofH$ VËdm| H$s CnbãYVm 
nmofH$ VËdm| Ho$ òmoV Am¡a àH$ma na {Z^©a H$aVr h¡& Bg{bE Cd©aH$ 
nmofH$ VËdm| Am¡a ß`mO CËnmXZ H$s j_Vm H$mo ~‹T>mZo Ho$ {bE nmofH$ 
VËd à~§YZ àm¡Úmo{JH$s H$m n[aîH$aU Amdí`H$ h¡& 

a~r _mg¡ _ H$o  Xma¡ mZ bhgZw  _| eîw H$ nXmW© H$o  gM§ ` Ama¡  nmfo H$ VËd 
CÒh« U H$m AmH$bZ {H$`m J`m & `h à`mJo  nmM§  Cda© H$ CnMma Ama¡  
VrZ AZHw $aU H$o  gmW Ama~rS>r (~Vo aVr~ IS§ > aMZm) _| {H$E JE& 
\$gb H$o  amno U H$o  30 {XZm| H$o  ~mX 15 {XZm| H$o  AV§ amb na Z_Zy o 
EH${ÌV {H$E JE& gg§ m{YV Z_Zy m| _| eîw H$ nXmW© gM§ ` H$s JUZm H$o  
~mX nmfo H$ VËdm| H$m {dûcfo U {H$`m J`m& Cda© H$ CnMma H$m nmfo H$ 
VËd CÒh« U na H$mBo © gmWH© $ à^md Zht nm`m J`m& eîw H$ nXmW© gM§ ` 
Ama¡  nmfo H$ VËd CÒh« U Zo AdJh«  d{¥ Õ dH$«  H$m nmbZ {H$`m& n{Îm`m| _| 
eîw H$ nXmW© H$m gM§ ` Yr_r J{V go amno U H$o  30 {XZm| H$o  ~mX VH$ hAþ m 
Ama¡  A{YH$V_ amno U H$o  60 {XZm| H$o  ~mX nm`m J`m& X{¡ ZH$ gM§ ` 
amno U H$o  40-45 {XZm| H$o  ~mX ({MÌ 10.1 Ama¡  10.2 ) H$o  Xma¡ mZ 
g~go A{YH$ XO© H$s JB&©  H$§ X _| eîw H$ nXmW© H$m gM§ ` Yrao Yrao amno U 
H$o  75 {XZm| H$o  ~mX VH$ hAþ m Ama¡  100 {XZm| H$o  ~mX VH$ A{YH$V_ 
d{¥ Õ nmB© JB&©  H$w b ZÌOZ Ama¡  nmQo >me H$o  CÒh« U _| amno U H$o  80-90 
{XZm| H$o  ~mX VH$ d{¥ Õ hBþ © Ama¡  CƒV_ CÒh« U amno U H$o  45-55 {XZm| 
H$o  ~mX XO© H$s JB© ({MÌ 10.3 Ama¡  10.4)& H$w b 60-70% ZÌOZ 
Ama¡  nmQo >me H$m CÒh« U amno U H$o  30-90 {XZm| H$o  ~mX XO© {H$¶m J¶m& 
\$mñ\$mao g Ama¡  JY§ H$ H$m A{YH$V_ CÒh« U amno U H$o  90 {XZm| H$o  ~mX 
nm`m J`m& Amdí`H$ \$mñ\$mao g H$m 95% VH$ H$m CÒh« U amno U H$o  
90 {XZm| H$o  ~mX XO© {H$¶m J¶m ({MÌ 10.5)& amno U H$o  90 {XZm| H$o  
~mX \$mñ\$mao g Ama¡  JY§ H$ CÒh« U H$o db 3-5% nm`r JB&©  X{¡ ZH$ 
\$mñ\$mao g Ama¡  JY§ H$ CÒh« U Xa amno U H$o  60-70 {XZm| H$o  ~mX 
A{YH$V_ nm¶m J¶m ({MÌ 10.6)& BZ à`mJo m| go `h nVm MbVm h¡ 
{H$ BZ nmfo H$ VËdm| H$o  BñV‘o mb H$o  {bE g~go _hËdnUy © Ad{Y amno U 
H$o  30 go 60 {XZm| H$o  ~mX hmVo r h¡ Ama¡  Bg Ad{Y _| nmfo H$ VËd H$s 
H$_r \$gb H$s CnO H$mo ~hVþ  à^m{dV H$aVr h&¡

bhgwZ _| nmofH$ VËd H$m CÒ«hU Am¡a ewîH$ nXmW© H$m g§M` 

{MÌ 10.1. 

Fig. 10.1.

bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ ewîH$ nXmW© Ho$ 
g§M` H$m ñdén

 Dry matter accumulation pattern during the 
growth period in garlic

{MÌ 10.3.

Fig. 10.3.

 bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ Hw$b ZÌOZ 
Am¡a nmoQ>me CÒ«hU H$m ñdén

 Total nitrogen and potassium uptake 
pattern during the growth period in garlic

{MÌ 10.4. 

Fig. 10.4.

bhgwZ _| \$gb Ho$ amonU go H$Q>mB© VH$ ZÌOZ Am¡a 
nmoQ>me CÒ«hU Xa

 Nitrogen and potassium uptake rate from 
planting to harvest in garlic

{MÌ 10.5.

Fig. 10.5.

 bhgwZ _| {dH$mg H$s Ad{Y Ho$ Xm¡amZ Hw$b 
\$mñ\$moag Am¡a J§YH$ CÒ«hU H$m ñdén

 Total phosphorus and sulphur uptake 
pattern during the growth period in garlic

{MÌ 10.2.

Fig. 10.2.

 bhgwZ _| \$gb Ho$ amonmB© go IwXmB© VH$ ewîH$ 
nXmW© H$m g§M` Xa

 Dry matter accumulation rate from 
planting to harvest in garlic
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AO¡{dH$ Cd©aH$ Am¡a ImX Ho$ bJmVma à`moJ H$m ß`mO Ho$ 

CËnmXZ Am¡a ‘¥Xm H$s JwUdÎmm na à^md

Bg à`moJ H$mo Ama§^ H$aZo Ho$ {bE IoVm| go g^r nmofH$ VËdm| H$mo 
hQ>mZm Amdí`H$ Wm& Bg Ho$ {bE, _¸$m VrZ gÌm|, Iar\$ 2012, 
a~r 2012 Am¡a Iar\$ 2013 _| bJm`m J`m {Oggo ‘¥Xm _| _m¡OyX 
A{V[aº$ nmofH$ VËdm| H$mo Xÿa H$a EH$ê$nVm {dH${gV H$s Om gHo$ 
({MÌ 10.7) & nhbo gÌ Ho$ Xm¡amZ, _¸$m H$s AÀN>r \$gb hþB© na 
~mX _| ZÌOZ H$s H$_r Ho$ H$maU nrbmnZ XoIm J`m Am¡a ~wdmB© Ho$ 
90 {XZm| Ho$ ~mX AdéÕ {dH$mg nm`m J`m& _¸$m H$s \$gb Ho$ ~mX 
‘¥Xm Ho$ Z_yZo EH${ÌV {H$E Am¡a ‘¥Xm H$s Cd©aVm H$s Om§M H$s JB©& ‘¥Xm 
_| ZÌOZ Am¡a J§YH$ H$s _mÌm _| H$_r nmB© JB©, \$mñ\$moag _Ü`_ 
Am¡a nmoQ>me Cƒ _mÌm (gm[aUr 10.1 Am¡a 10.2 ) _| nm`m J`m& 
gyú_ nmofH$ VÎdm| _| Abmdm ‘¥Xm _| bmoh H$s H$_r Wr, O~{H$ 
_¡Jo{ZO, Vm§~m Am¡a qµOH$ n`m©á _mÌm _| nmE JE&

{MÌ 10.6.
Fig. 10.6.

 bhgwZ _| \$gb Ho$ amonU go IwXmB© VH$ \$mñ\$moag Am¡a J§YH$ CÒ«hU Xa
 Phosphorus and sulphur uptake rate from planting to harvest in garlic

Effect of continuous use of inorganic fertilizers and 

manures on onion production and soil quality

In order to initiate this permanent experiment, a field 

was selected for depleting it from all nutrients. For this, 

fodder maize was grown for three seasons, kharif 2012, 

rabi 2012 and kharif 2013 to remove excess nutrients 

present in soil and to bring homogeneity (Fig. 10.7). 

During the first season, the growth of maize crop was 

very good and in the subsequent seasons, there was N 

deficiency throughout the field with uniform yellowing 

and stunted growth even after 90 days of sowing. Soil 

samples were collected after maize crop and analysed for 

soil fertility status. The soils were low in N and S, medium 

in P and high in K (Table 10.1 and 10.2). Among 

micronutrients, soil was deficient in Fe while Mn, Cu and 

Zn were in sufficient range. 

{MÌ 10.7.
Fig. 10.7.

 ñWm`r ImX à`moJ -_¸$m \$gb
 Permanent manurial experiment- maize crop

gm[aUr 10.1. ñWm`r ImX à`moJ _| àma§{^H$ AdñWm _| ‘¥Xm _| CnbãY nmofH$ VËdm| H$s pñW{V
Table 10.1. Initial soil- available nutrient status of permanent manurial experiment

I§S> 1

I§S> 2 7.42 0.242 6.56 169.4 22.1 315 8.70 7.27 0.84 15.94 2.62

Block2

I§S> 3 7.65 0.238 6.56 167.5 23.2 312 6.25 6.76 0.80 14.79 2.55

Block3

I§S> 4 7.71 0.216 7.25 175.6 23.2 351 4.38 5.29 0.71 13.47 2.36

Block4

I§S> 5 7.77 0.230 6.93 172.4 20.1 388 6.25 4.55 0.74 10.09 2.28

Block5

I§S> 6 7.83 0.236 7.17 172.5 16.7 469 4.32 4.32 0.68 8.26 2.26

Block6

I§S> 7 7.97 0.233 7.09 147.3 17.5 400 2.50 4.14 0.70 8.31 2.27

Block7

I§S> 8 7.87 0.220 6.35 166.2 14.1 493 2.50 5.18 0.66 9.74 2.36

Block8

7.51 0.209 6.52 169.3 20.5 297 8.70 7.93 0.82 14.98 2.62

Block1

I§S> gm_y B©gr(S>r Eg/ EgAmogr CnbãY ~¥hV² nmofH$ VËd ({H$. J«m./ho.) CnbãY gyú_ nmofH$ VËd 
 Block pH E_) (%) Available macronutrients (kg/ha) ({_.J«m. / {H$.J«m.)

EC (ds/m) SOC (%) Available micronutrients(mg/kg) 

ZÌOZ \$mñ\$moag nmoQ>me J§YH$ \o$ag qµOH$ _¡JoZrO Vm§~m
N  P K S Fe Zn Mn Cu

I§S> 1/Block1 0.056 0.093 0.032 3.76 762.8 58.0 110.1

I§S> 2/Block2 0.054 0.128 0.036 3.56 746.0 55.8 102.1

I§S> 3/Block3 0.056 0.144 0.031 3.54 755.9 55.9 102.8

I§S> 4/Block4 0.056 0.151 0.033 3.61 770.8 56.4 107.0

I§S> 5/Block5 0.064 0.181 0.036 3.53 752.4 56.0 101.0

I§S> 6/Block6 0.067 0.186 0.035 3.28 735.8 55.1 98.1

I§S> 7/Block7 0.066 0.188 0.035 3.50 784.1 55.6 100.5

I§S> 8/Block8 0.063 0.174 0.031 3.50 771.6 55.0 100.6

gm[aUr 10.2. ñWm`r ImX à`moJ _| àma§{^H$ AdñWm _| ‘¥Xm _| CnbãY nmofH$ VËdm| H$s pñW{V
Table 10.2. Initial soil total nutrient status of permanent manurial experiment

I§S> Hw$b ~¥hV² nmofH$ VËd Hw$b gyú_ nmofH$ VËd 
Block Total macronutrients Total micronutrients

\$mñ\$moag nmoQ>me J§YH$ \o$ag qµOH$ _¡JoZrO  Vm§~m
P% K% S% Fe% {_.J«m./ {H$.J«m. {_.J«m./ {H$.J«m. {_.J«m. / {H$.J«m.

Zn (mg/kg) Mn (mg/kg)  Cu (mg/kg)
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{MÌ 10.6.
Fig. 10.6.
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 Phosphorus and sulphur uptake rate from planting to harvest in garlic

Effect of continuous use of inorganic fertilizers and 

manures on onion production and soil quality

In order to initiate this permanent experiment, a field 

was selected for depleting it from all nutrients. For this, 

fodder maize was grown for three seasons, kharif 2012, 

rabi 2012 and kharif 2013 to remove excess nutrients 

present in soil and to bring homogeneity (Fig. 10.7). 

During the first season, the growth of maize crop was 

very good and in the subsequent seasons, there was N 

deficiency throughout the field with uniform yellowing 

and stunted growth even after 90 days of sowing. Soil 

samples were collected after maize crop and analysed for 

soil fertility status. The soils were low in N and S, medium 

in P and high in K (Table 10.1 and 10.2). Among 

micronutrients, soil was deficient in Fe while Mn, Cu and 

Zn were in sufficient range. 
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Table 10.1. Initial soil- available nutrient status of permanent manurial experiment

I§S> 1

I§S> 2 7.42 0.242 6.56 169.4 22.1 315 8.70 7.27 0.84 15.94 2.62

Block2

I§S> 3 7.65 0.238 6.56 167.5 23.2 312 6.25 6.76 0.80 14.79 2.55
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I§S> 3/Block3 0.056 0.144 0.031 3.54 755.9 55.9 102.8

I§S> 4/Block4 0.056 0.151 0.033 3.61 770.8 56.4 107.0

I§S> 5/Block5 0.064 0.181 0.036 3.53 752.4 56.0 101.0
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I§S> 7/Block7 0.066 0.188 0.035 3.50 784.1 55.6 100.5
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Table 10.2. Initial soil total nutrient status of permanent manurial experiment

I§S> Hw$b ~¥hV² nmofH$ VËd Hw$b gyú_ nmofH$ VËd 
Block Total macronutrients Total micronutrients

\$mñ\$moag nmoQ>me J§YH$ \o$ag qµOH$ _¡JoZrO  Vm§~m
P% K% S% Fe% {_.J«m./ {H$.J«m. {_.J«m./ {H$.J«m. {_.J«m. / {H$.J«m.

Zn (mg/kg) Mn (mg/kg)  Cu (mg/kg)



Effect of micronutrients on onion yield and 

nutritional quality  

Soil samples were collected before laying out the 

experiment and analysed for  soi l  avai lable 

micronutrients. Among the micronutrients analysed, the 

experimental field was deficient in zinc and iron, whereas 

the soil Mn and Cu were in sufficient range (Table 10.3). 

The soil test value below 0.6 mg/kg for zinc is considered 

as deficient while for iron the critical limit is 4.5 mg/kg. 

The critical limit for Mn and Cu are 2.0 and 0.2 mg/kg, 

respectively. The field experiment was conducted to 

study the effect of micronutrient application on onion 

production in RBD with three replications. Among the 

treatments, application of 110:40:60:40 kg NPKS /ha 

along with soil application of borax @ 10 kg/ha and foliar 

application of micronutrient mixture (Concentration: Fe: 

0.5%, Zn: 0.5%, B: 0.25%, Cu: 0.25% and Mn: 0.5%) at 30, 

45 and 60 DAT produced marketable bulb yield (50.0 

t/ha) at par with soil application of 110:40:60:40 kg 

NPKS/ha + foliar application of micronutrient mixture  at 

30, 45 and 60 DAT (49.1 t/ha) (Fig. 10.8). Control without 

micronutrient application produced marketable bulb 

yield of 42.7 t/ha, which was significantly lower than the 

remaining micronutrient treatments. Nutrients removed 

by onion crops are presented in Table 10.4.

ß`mO H$s CnO Am¡a nmofH$ VËdm| H$s JwUdÎmm na gyú_ nmofH$ 

VËdm| H$m à^md

‘X¥ m H$o  Z_Zy o à`mJo  go nhbo EH$Ì {H$E JE Ama¡  ‘X¥ m _| CnbãY gúy _ 

nmfo H$ VËdm| H$m {dûcfo U {H$`m J`m& à`mJo mË_H$ jÌo  _| qOµ H$ Ama¡  

bmho  H$s H$_r nmB© JB,©  O~{H$ _J¡ Zo rO Ama¡  Vm~§ m n`má©  _mÌm _| nmE JE 

(gm[aUr 10.3)& ‘X¥ m narjU _| O~ qOµ H$ H$s _mÌm 0.6 

{_.Jm« ./{H$.Jm« . go ZrMo hmo Vmo Bgo  H$_r H$o  ê$n _| _mZm OmVm h,¡  O~{H$ 

bmho  H$o  {bE ̀ h gr_m 4.5 {_.Jm« ./{H$.Jm« . h¡ & _J¡ Zo rO Ama¡  Vm~§ m H$o  

{bE ̀ h gr_m H$« _e: 2.0 Ama¡  0.2 {_.Jm« ./{H$.Jm« . h&¡  ß`mO CËnmXZ 

na gúy _ nmfo H$ VËdm| H$o  à^md H$m AÜ``Z H$aZo H$o  {bE jÌo  à`mJo  

VrZ AZHw $aU H$o  gmW Ama~rS>r(~Vo aVr~ IS§ > aMZm) _| {H$E JE& 

CnMma {d{Y`m| _,|  EZnrH$o Eg 110:40:60:40 {H$.Jm« ./h.o , 10 

{H$.Jm« ./h.o  ~mao Šo g H$o  ‘X¥ m CnMma Ama¡  gúy _ nmfo H$ VËdm| H$o  {_lU 

(bmho   0.5% , OñV 0.5%, ~mao mZ 0.25 %, Vm~§ m 0.25 % Ama¡  

_J¡ Zo rO 0.5%) H$o  nUu` {N>S>H$md (amno mB© H$o  30, 45 Ama¡  60 {XZm| 

H$o  ~mX) go 50.0 Q>./h.o  H$§ X CnO XO© H$s JB© Omo {H$ EZnrH$o Eg 

110:40:60:40  {H$.Jm« . /h.o  + gúy _ nmfo H$ VËdm| H$m {_lU H$m 

BñV_o mb amno mB© H$o  30, 45 Ama¡  60 {XZm| ~mX H$aZo na nmB© JB© CnO 

(49.1 Q>./h.o ) H$o  ~am~a Wr ({MÌ 10.8)& gúy _ nmfo H$ VËdm| H$o  

{~Zm H$§ X CnO 42.7 Q>./h.o  nmB© JB© Omo {H$ H$m\$s H$_ h&¡  ß`mO H$s 

\$gbm| Ûmam CÒ{« hV nmfo H$ VËd gm[aUr 10.4 _| àñVVw  h&¡  

gyú_ nmofH$ VËd _mÌm (nrnrE_)
Micronutrient Value (ppm)

bmoh/Iron 1.47

_¡JoZrO/Manganese 2.92

qµOH$/Zinc 0.45

Vm§~m/Copper 2.09

gm[aUr 10.3. àma§{^H$ ‘¥Xm _| CnbãY gyú_ nmofH$ VËdm| H$s pñW{V
Table 10.3. Initial available soil micronutrient status

Effect of micronutrients on garlic yield and 

nutritional quality  

A field experiment was conducted to study the effect of 

micronutrient application on garlic production in RBD 

with three replications. The soil samples were collected 

before starting the experiment and analysed for soil 

micronutrient status. The experimental field was 

deficient in zinc (0.54 mg/kg) and iron (1.64 mg/kg) and 

sufficient in Mn (2.04 mg/kg) and Cu (2.50 mg/kg) (Table 

10.5). Among the treatments, application of 

{MÌ 10.8.
Fig. 10.8.

 ß`mO _| {~H$« s `m½o ` H$§ X H$s CnO (Q>./h.o ) na à^md (gm[aUr 10.4 _| Q>r1 -Q>r10 H$m {ddaU)
 Effect of micronutrient application on marketable bulb yield (t/ha) in onion (Details of T1-T10 as in Table 10.4)

Q>r1 {Z`§ÌU 107.7 18.6 102.9 39.4 2152.1 192.7 132.4 12.2

T-1 Control

Q>r2 gyú_ VËd {_lU 105.5 20.1 96.6 39.0 2149.5 173.1 128.9 11.8

T-2 MN mixture

Q>r3 10 {H$.J«m. qOH$ gë\o$Q> 105.1 17.3 99.9 40.9 1895.8 189.4 117.5 11.1

T3 10 kg ZnSo4

Q>r4 10 {H$.J«m. qOH$ gë\o$Q> + 104.9 18.1 94.5 34.0 2169.3 175.0 107.8 11.6

T4 gyú_ VËd {_lU
10 kg ZnSo4 +MN mixture

Q>r5 10 {H$.J«m. \o$ag gë\o$Q> 115.3 22.1 103.2 42.4 2298.6 187.1 119.8 11.3

T5 10 kg FeSo4

Q>r6 10 {H$.J«m. \o$ag gë\o$Q> + 107.2 18.6 101.0 40.9 2250.8 179.2 119.3 10.9

T6 gyú_ VËd {_lU
10 kg FeSo4+MN mixture

Q>r7 10 {H$.J«m. ~moaoŠg 106.4 18.0 92.9 36.8 2049.0 177.2 104.3 10.5

T7 10 kg Borax

Q>r8 10 {H$.J«m. ~moaoŠg + 98.9 17.5 84.5 35.0 1931.6 139.8 98.2 9.8

T8 gyú_ VËd {_lU
10 kg Borax+ MN mixture

Q>r9 Jmo~a H$s ImX (15 Q>./ho.) 110.2 22.1 102.9 40.6 1887.9 195.4 125.8 11.7

T9 FYM (15 t/ha)

Q>r10 Jmo~a H$s ImX (15 Q>./ho.) + 103.3 18.9 83.4 35.1 1842.7 152.0 110.3 10.4

T10 gyú_ VËd {_lU
FYM (15 t/ha) +MN mixture

H«$mpÝVH$ AÝVa (5%) 15.4 4.6 27.0 10.1 NS 37.0 25.6 2.7

CD (5%)

gm[aUr 10.4. ß`mO Ho$ nmofH$ VËd CÒ«hU na gyú_ nmofH$ VËdm| H$m à^md
Table 10.4. Effect of micronutrient application on nutrient uptake by onion

ZÌOZ \$mñ\$moag nmoQ>me J§YH$ \o$ag _¡JoZrO qµOH$ Vm§~m
N  P K S Fe Mn Zn Cu

CnMma ~¥hV² nmofH$ VËd CÒ«hU ({H$.J«m./ho.) gyú_ nmofH$ VËd CÒ«hU (J«m./ho.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)

*gyú_ nmofH$ VËdm| H$m {_lU (_mÌm: bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25%, Vm§~m - 0.25% Am¡a _¡JoZrO - 0.5%)
*Micronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%)

bhgwZ H$s CnO Am¡a nmofH$ VËdm| H$s JwUdÎmm na gyú_ nmofH$ 

VËdm| H$m à^md

bhgwZ Ho$ CËnmXZ na gyú_ nmofH$ VËdm| Ho$ BñVo‘mb Ho$ à^md H$m 
AÜ``Z H$aZo Ho$ {bE joÌ à`moJ VrZ AZwH$aU Ho$ gmW Ama~rS>r _| 
{H$E JE& à`moJ ewê$ H$aZo go nhbo ‘¥Xm Ho$ Z_yZo g§H${bV  {H$E JE 
Am¡a gyú_ nmofH$ VËdm| H$s pñW{V H$m {dûcofU {H$`m J`m& 
à`moJmË_H$ joÌ _| OñV (0.54 {_.J«m./{H$.J«m.) Am¡a bmoh (1.64 
{_.J«m./{H$.J«m.) H$s H$_r Am¡a _¡JoZrO (2.04 {_.J«m./{H$.J«m.) Am¡a 
Vm§~m (2.50 {_.J«m./{H$.J«m.) H$s n`m©á _mÌm nmB© JB© (gm[aUr 
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Effect of micronutrients on onion yield and 

nutritional quality  

Soil samples were collected before laying out the 

experiment and analysed for  soi l  avai lable 

micronutrients. Among the micronutrients analysed, the 

experimental field was deficient in zinc and iron, whereas 

the soil Mn and Cu were in sufficient range (Table 10.3). 

The soil test value below 0.6 mg/kg for zinc is considered 

as deficient while for iron the critical limit is 4.5 mg/kg. 

The critical limit for Mn and Cu are 2.0 and 0.2 mg/kg, 

respectively. The field experiment was conducted to 

study the effect of micronutrient application on onion 

production in RBD with three replications. Among the 

treatments, application of 110:40:60:40 kg NPKS /ha 

along with soil application of borax @ 10 kg/ha and foliar 

application of micronutrient mixture (Concentration: Fe: 

0.5%, Zn: 0.5%, B: 0.25%, Cu: 0.25% and Mn: 0.5%) at 30, 

45 and 60 DAT produced marketable bulb yield (50.0 

t/ha) at par with soil application of 110:40:60:40 kg 

NPKS/ha + foliar application of micronutrient mixture  at 

30, 45 and 60 DAT (49.1 t/ha) (Fig. 10.8). Control without 

micronutrient application produced marketable bulb 

yield of 42.7 t/ha, which was significantly lower than the 

remaining micronutrient treatments. Nutrients removed 

by onion crops are presented in Table 10.4.

ß`mO H$s CnO Am¡a nmofH$ VËdm| H$s JwUdÎmm na gyú_ nmofH$ 

VËdm| H$m à^md

‘X¥ m H$o  Z_Zy o à`mJo  go nhbo EH$Ì {H$E JE Ama¡  ‘X¥ m _| CnbãY gúy _ 

nmfo H$ VËdm| H$m {dûcfo U {H$`m J`m& à`mJo mË_H$ jÌo  _| qOµ H$ Ama¡  

bmho  H$s H$_r nmB© JB,©  O~{H$ _J¡ Zo rO Ama¡  Vm~§ m n`má©  _mÌm _| nmE JE 

(gm[aUr 10.3)& ‘X¥ m narjU _| O~ qOµ H$ H$s _mÌm 0.6 

{_.Jm« ./{H$.Jm« . go ZrMo hmo Vmo Bgo  H$_r H$o  ê$n _| _mZm OmVm h,¡  O~{H$ 

bmho  H$o  {bE ̀ h gr_m 4.5 {_.Jm« ./{H$.Jm« . h¡ & _J¡ Zo rO Ama¡  Vm~§ m H$o  

{bE ̀ h gr_m H$« _e: 2.0 Ama¡  0.2 {_.Jm« ./{H$.Jm« . h&¡  ß`mO CËnmXZ 

na gúy _ nmfo H$ VËdm| H$o  à^md H$m AÜ``Z H$aZo H$o  {bE jÌo  à`mJo  

VrZ AZHw $aU H$o  gmW Ama~rS>r(~Vo aVr~ IS§ > aMZm) _| {H$E JE& 

CnMma {d{Y`m| _,|  EZnrH$o Eg 110:40:60:40 {H$.Jm« ./h.o , 10 

{H$.Jm« ./h.o  ~mao Šo g H$o  ‘X¥ m CnMma Ama¡  gúy _ nmfo H$ VËdm| H$o  {_lU 

(bmho   0.5% , OñV 0.5%, ~mao mZ 0.25 %, Vm~§ m 0.25 % Ama¡  

_J¡ Zo rO 0.5%) H$o  nUu` {N>S>H$md (amno mB© H$o  30, 45 Ama¡  60 {XZm| 

H$o  ~mX) go 50.0 Q>./h.o  H$§ X CnO XO© H$s JB© Omo {H$ EZnrH$o Eg 

110:40:60:40  {H$.Jm« . /h.o  + gúy _ nmfo H$ VËdm| H$m {_lU H$m 

BñV_o mb amno mB© H$o  30, 45 Ama¡  60 {XZm| ~mX H$aZo na nmB© JB© CnO 

(49.1 Q>./h.o ) H$o  ~am~a Wr ({MÌ 10.8)& gúy _ nmfo H$ VËdm| H$o  

{~Zm H$§ X CnO 42.7 Q>./h.o  nmB© JB© Omo {H$ H$m\$s H$_ h&¡  ß`mO H$s 

\$gbm| Ûmam CÒ{« hV nmfo H$ VËd gm[aUr 10.4 _| àñVVw  h&¡  

gyú_ nmofH$ VËd _mÌm (nrnrE_)
Micronutrient Value (ppm)

bmoh/Iron 1.47

_¡JoZrO/Manganese 2.92

qµOH$/Zinc 0.45

Vm§~m/Copper 2.09

gm[aUr 10.3. àma§{^H$ ‘¥Xm _| CnbãY gyú_ nmofH$ VËdm| H$s pñW{V
Table 10.3. Initial available soil micronutrient status

Effect of micronutrients on garlic yield and 

nutritional quality  

A field experiment was conducted to study the effect of 

micronutrient application on garlic production in RBD 

with three replications. The soil samples were collected 

before starting the experiment and analysed for soil 

micronutrient status. The experimental field was 

deficient in zinc (0.54 mg/kg) and iron (1.64 mg/kg) and 

sufficient in Mn (2.04 mg/kg) and Cu (2.50 mg/kg) (Table 

10.5). Among the treatments, application of 

{MÌ 10.8.
Fig. 10.8.

 ß`mO _| {~H$« s `m½o ` H$§ X H$s CnO (Q>./h.o ) na à^md (gm[aUr 10.4 _| Q>r1 -Q>r10 H$m {ddaU)
 Effect of micronutrient application on marketable bulb yield (t/ha) in onion (Details of T1-T10 as in Table 10.4)

Q>r1 {Z`§ÌU 107.7 18.6 102.9 39.4 2152.1 192.7 132.4 12.2

T-1 Control

Q>r2 gyú_ VËd {_lU 105.5 20.1 96.6 39.0 2149.5 173.1 128.9 11.8

T-2 MN mixture

Q>r3 10 {H$.J«m. qOH$ gë\o$Q> 105.1 17.3 99.9 40.9 1895.8 189.4 117.5 11.1

T3 10 kg ZnSo4

Q>r4 10 {H$.J«m. qOH$ gë\o$Q> + 104.9 18.1 94.5 34.0 2169.3 175.0 107.8 11.6

T4 gyú_ VËd {_lU
10 kg ZnSo4 +MN mixture

Q>r5 10 {H$.J«m. \o$ag gë\o$Q> 115.3 22.1 103.2 42.4 2298.6 187.1 119.8 11.3

T5 10 kg FeSo4

Q>r6 10 {H$.J«m. \o$ag gë\o$Q> + 107.2 18.6 101.0 40.9 2250.8 179.2 119.3 10.9

T6 gyú_ VËd {_lU
10 kg FeSo4+MN mixture

Q>r7 10 {H$.J«m. ~moaoŠg 106.4 18.0 92.9 36.8 2049.0 177.2 104.3 10.5

T7 10 kg Borax

Q>r8 10 {H$.J«m. ~moaoŠg + 98.9 17.5 84.5 35.0 1931.6 139.8 98.2 9.8

T8 gyú_ VËd {_lU
10 kg Borax+ MN mixture

Q>r9 Jmo~a H$s ImX (15 Q>./ho.) 110.2 22.1 102.9 40.6 1887.9 195.4 125.8 11.7

T9 FYM (15 t/ha)

Q>r10 Jmo~a H$s ImX (15 Q>./ho.) + 103.3 18.9 83.4 35.1 1842.7 152.0 110.3 10.4

T10 gyú_ VËd {_lU
FYM (15 t/ha) +MN mixture

H«$mpÝVH$ AÝVa (5%) 15.4 4.6 27.0 10.1 NS 37.0 25.6 2.7

CD (5%)

gm[aUr 10.4. ß`mO Ho$ nmofH$ VËd CÒ«hU na gyú_ nmofH$ VËdm| H$m à^md
Table 10.4. Effect of micronutrient application on nutrient uptake by onion

ZÌOZ \$mñ\$moag nmoQ>me J§YH$ \o$ag _¡JoZrO qµOH$ Vm§~m
N  P K S Fe Mn Zn Cu

CnMma ~¥hV² nmofH$ VËd CÒ«hU ({H$.J«m./ho.) gyú_ nmofH$ VËd CÒ«hU (J«m./ho.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)

*gyú_ nmofH$ VËdm| H$m {_lU (_mÌm: bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25%, Vm§~m - 0.25% Am¡a _¡JoZrO - 0.5%)
*Micronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%)

bhgwZ H$s CnO Am¡a nmofH$ VËdm| H$s JwUdÎmm na gyú_ nmofH$ 

VËdm| H$m à^md

bhgwZ Ho$ CËnmXZ na gyú_ nmofH$ VËdm| Ho$ BñVo‘mb Ho$ à^md H$m 
AÜ``Z H$aZo Ho$ {bE joÌ à`moJ VrZ AZwH$aU Ho$ gmW Ama~rS>r _| 
{H$E JE& à`moJ ewê$ H$aZo go nhbo ‘¥Xm Ho$ Z_yZo g§H${bV  {H$E JE 
Am¡a gyú_ nmofH$ VËdm| H$s pñW{V H$m {dûcofU {H$`m J`m& 
à`moJmË_H$ joÌ _| OñV (0.54 {_.J«m./{H$.J«m.) Am¡a bmoh (1.64 
{_.J«m./{H$.J«m.) H$s H$_r Am¡a _¡JoZrO (2.04 {_.J«m./{H$.J«m.) Am¡a 
Vm§~m (2.50 {_.J«m./{H$.J«m.) H$s n`m©á _mÌm nmB© JB© (gm[aUr 
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10.5)& EZnrHo$Eg 100:50:50:50 {H$.J«m./ho., gyú_ nmofH$ VËd 
Ho$ {_lU (_mÌm : bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25 
%, Vm§~m - 0.25 % Am¡a _¡JoZrO - 0.5%) amonmB© Ho$ 30, 45 
Am¡a 60 {XZm| ~mX BñVo_mb H$aZo na {dnUZ ̀ mo½` H$ÝXm| H$s CnO 
8.08 Q>./ho. nmB© JB© Omo {H$ EZnrHo$Eg 100:50:50:50 {H$.J«m. + 
Jmo~a H$s ImX 15 Q>./ ho., gyú_ nmofH$ VËdm| Ho$ {_lU amonU Ho$ 
30, 45 Am¡a 60 {XZm| Ho$ ~mX BñVo_mb H$aZo Ho$ ~am~a h¡ ({MÌ 
10.9 )& ̀ h, hmbm§{H$, eof CnMmam| H$s VwbZm _| H$m\$s A{YH$ h¡& 
qµOH$ gë\o$Q> H$m ‘¥Xm _| BñVo‘mb ̂ §S>maU j{V H$mo H$m\$s H$_ H$aVm 
h¡ ({MÌ 10.10 )& qµOH$ gë\o$Q> H$m BñVo_mb H$aZo go OñV H$m 
CÒ«hU VoOr go hmoVm h¡& Am¶aZ gë\o$Q> H$m BñVo_mb AÝ` CnMmam| 
H$s VwbZm _| bmoho Ho$ CÒ«hU H$mo d{Y©V H$aVm h¡ (gm[aUr 10.6 )&

100:50:50:50 kg NPKS/ha along with foliar application of 

micronutrient mixture (Concentration: Fe: 0.5%, Zn: 

0.5%, B: 0.25%, Cu: 0.25% and Mn: 0.5%) at 30, 45 and 60 

DAT gave marketable bulb yield 8.08 t/ha which was at 

par with application of 100:50:50:50 kg NPKS+ 15 t 

FYM/ha along with foliar application of micronutrient 

mixture at 30, 45 and 60 DAT (Fig. 10.9). This was, 

however, significantly higher than remaining 

treatments. Soil application of ZnSO  resulted in 4

significantly lower storage losses (Fig. 10.10). Application 

of zinc sulphate resulted in significantly higher zinc 

uptake while iron sulphate increased iron uptake 

compared to remaining treatments (Table 10.6)

_¥Xm JwU

_¥Xm gm_y/Soil pH 8.01

{dÚwV MmbH$Vm (S>rEg/_r.)/Electrical conductivity (dS/m) 0.23

_¥Xm O¡{dH$ H$m~©Z (%)/Soil organic carbon (%) 0.79

CnbãY _¥Xm ZÌOZ({H$.J«m./ho.)/Soil available N (kg/ha) 141.9

CnbãY _¥Xm \$mñ\$moag ({H$.J«m./ho.)/Soil available P (kg/ha) 20.7

CnbãY nmoQ>me ({H$.J«m./ho.)/Available K (kg/ha) 478.8

CnbãY J§YH$ ({H$.J«m./ho.)/Available S (kg/ha) 23.9

CnbãY bmoh  ({_.J«m./{H$.J«m)/Available Fe  (mg/kg) 1.64

CnbãY _¡JoZrO ({_.J«m./{H$.J«m)/Available Mn (mg/kg) 2.04

CnbãY qµOH$ ({H$.J«m./ho.)/Available Zn (kg/ha) 0.54

CnbãY Vm§~m ({H$.J«m./ho.)/Available Cu (kg/ha) 2.50

_yë`
Soil properties Values

gm[aUr 10.5 . _¥Xm Ho$ àma§{^H$ JwU
Table 10.5. Initial soil properties

{MÌ 10.9.
Fig. 10.9.

 bhgZw  _| {dnUZ `m½o ` H$§ X H$s CnO (Q>./h.o ) na gúy _ nmfo H$ VËdm| H$m à^md (gm[aUr 10.6 _|  Q>r 1 Q>r 10 H$o  {ddaU)
 Effect of micronutrient application on marketable bulb yield (t/ha) in garlic (Details of T1-T10 as in Table 10.6)

gm[aUr. 10.6. bhgwZ _| nmofH$ VËd Ho$ CÒ«hU na gyú_ nmofH$ VËdm| H$m à^md
Table 10.6. Effect of micronutrient application on nutrient uptake in garlic

{MÌ 10.10.
Fig. 10.10.

 bhgwZ _| gyú_ nmofH$ VËdm| H$m ^§S>maU j{V na à^md (gm[aUr 10.6 _| Q>r 1 Q>r 10 Ho$ {ddaU)
 Effect of micronutrient on storage loss in garlic (Details of T1-T10 as in Table 10.6)

Q>r 1 {Z`§ÌU 91.4 12.7 72.1 34.2 892.2 90.1 69.1 7.05

T1 Control

Q>r 2 gyú_ VËd {_lU 75.5 10.2 66.9 27.8 800.4 93.2 58.0 3.52

T2 MN mixture

Q>r 3 10 {H$.J«m. qOH$ gë\o$Q> 88.9 12.2 72.2 34.0 976.5 98.1 67.6 5.30

T3 10 kg ZnSo4

Q>r 4 10 {H$.J«m. qOH$ gë\o$Q> + 84.5 14.4 65.2 34.2 796.3 79.0 71.4 4.45

T4 gwú_ VËd {_lU
10 kg ZnSo4+ MN mixture

Q>r 5 10 {H$.J«m. \o$ag gë\o$Q> 102.0 12.3 76.4 37.7 1089.0 88.0 68.3 4.39

T5 10 kg FeSo4

Q>r 6 10 {H$.J«m. \o$ag gë\o$Q> + 103.4 13.3 80.7 36.1 1089.8 99.8 77.0 3.36

T6 gyú_ VËd {_lU
10 kg FeSo4+ MN mixture

Q>r 7 10 {H$.J«m. ~moaoŠg 94.3 11.9 74.1 35.2 947.7 90.7 65.6 4.27

T7 10 kg Borax

Q>r 8 10 {H$.J«m. ~moaoŠg + 86.2 12.3 78.4 35.3 1039.9 95.9 77.6 4.49

T8 gyú_ VËd {_lU
10 kg Borax+ MN mixture

Q>r 9 Jmo~a H$s ImX (15 Q>./ho.) 94.1 12.4 71.1 35.1 945.9 84.3 66.2 4.77

T9 FYM (15 t/ha)

Q>r10 Jmo~a H$s ImX (15 Q>./ho.) + 105.2 13.2 80.6 38.3 986.9 97.1 78.0 3.69

T10 gyú_ VËd {_lU
FYM (15 t/ha) +MN mixture

H«$mpÝVH$ AÝVa (5%) 18.9 3.6 15.5 9.0 NS NS 14.8 1.40

CD (5%)

 

ZÌOZ \$mñ\$moag nmoQ>me J§YH$ \o$ag _¡JoZrO qµOH$ Vm§~m
N  P K S Fe Mn Zn Cu

CnMma ~¥hV² nmofH$ VËd CÒ«hU ({H$.J«m./ ho.) gyú_ nmofH$ VËd CÒ«hU (J«m. / ho.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)

*gyú_ nmofH$ VËdm| H$m {_lU (_mÌm: bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25%, Vm§~m - 0.25% Am¡a _¡JoZrO - 0.5%)
*Micronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%)
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10.5)& EZnrHo$Eg 100:50:50:50 {H$.J«m./ho., gyú_ nmofH$ VËd 
Ho$ {_lU (_mÌm : bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25 
%, Vm§~m - 0.25 % Am¡a _¡JoZrO - 0.5%) amonmB© Ho$ 30, 45 
Am¡a 60 {XZm| ~mX BñVo_mb H$aZo na {dnUZ ̀ mo½` H$ÝXm| H$s CnO 
8.08 Q>./ho. nmB© JB© Omo {H$ EZnrHo$Eg 100:50:50:50 {H$.J«m. + 
Jmo~a H$s ImX 15 Q>./ ho., gyú_ nmofH$ VËdm| Ho$ {_lU amonU Ho$ 
30, 45 Am¡a 60 {XZm| Ho$ ~mX BñVo_mb H$aZo Ho$ ~am~a h¡ ({MÌ 
10.9 )& ̀ h, hmbm§{H$, eof CnMmam| H$s VwbZm _| H$m\$s A{YH$ h¡& 
qµOH$ gë\o$Q> H$m ‘¥Xm _| BñVo‘mb ̂ §S>maU j{V H$mo H$m\$s H$_ H$aVm 
h¡ ({MÌ 10.10 )& qµOH$ gë\o$Q> H$m BñVo_mb H$aZo go OñV H$m 
CÒ«hU VoOr go hmoVm h¡& Am¶aZ gë\o$Q> H$m BñVo_mb AÝ` CnMmam| 
H$s VwbZm _| bmoho Ho$ CÒ«hU H$mo d{Y©V H$aVm h¡ (gm[aUr 10.6 )&

100:50:50:50 kg NPKS/ha along with foliar application of 

micronutrient mixture (Concentration: Fe: 0.5%, Zn: 

0.5%, B: 0.25%, Cu: 0.25% and Mn: 0.5%) at 30, 45 and 60 

DAT gave marketable bulb yield 8.08 t/ha which was at 

par with application of 100:50:50:50 kg NPKS+ 15 t 

FYM/ha along with foliar application of micronutrient 

mixture at 30, 45 and 60 DAT (Fig. 10.9). This was, 

however, significantly higher than remaining 

treatments. Soil application of ZnSO  resulted in 4

significantly lower storage losses (Fig. 10.10). Application 

of zinc sulphate resulted in significantly higher zinc 

uptake while iron sulphate increased iron uptake 

compared to remaining treatments (Table 10.6)

_¥Xm JwU

_¥Xm gm_y/Soil pH 8.01

{dÚwV MmbH$Vm (S>rEg/_r.)/Electrical conductivity (dS/m) 0.23

_¥Xm O¡{dH$ H$m~©Z (%)/Soil organic carbon (%) 0.79

CnbãY _¥Xm ZÌOZ({H$.J«m./ho.)/Soil available N (kg/ha) 141.9

CnbãY _¥Xm \$mñ\$moag ({H$.J«m./ho.)/Soil available P (kg/ha) 20.7

CnbãY nmoQ>me ({H$.J«m./ho.)/Available K (kg/ha) 478.8

CnbãY J§YH$ ({H$.J«m./ho.)/Available S (kg/ha) 23.9

CnbãY bmoh  ({_.J«m./{H$.J«m)/Available Fe  (mg/kg) 1.64

CnbãY _¡JoZrO ({_.J«m./{H$.J«m)/Available Mn (mg/kg) 2.04

CnbãY qµOH$ ({H$.J«m./ho.)/Available Zn (kg/ha) 0.54

CnbãY Vm§~m ({H$.J«m./ho.)/Available Cu (kg/ha) 2.50

_yë`
Soil properties Values

gm[aUr 10.5 . _¥Xm Ho$ àma§{^H$ JwU
Table 10.5. Initial soil properties

{MÌ 10.9.
Fig. 10.9.

 bhgZw  _| {dnUZ `m½o ` H$§ X H$s CnO (Q>./h.o ) na gúy _ nmfo H$ VËdm| H$m à^md (gm[aUr 10.6 _|  Q>r 1 Q>r 10 H$o  {ddaU)
 Effect of micronutrient application on marketable bulb yield (t/ha) in garlic (Details of T1-T10 as in Table 10.6)

gm[aUr. 10.6. bhgwZ _| nmofH$ VËd Ho$ CÒ«hU na gyú_ nmofH$ VËdm| H$m à^md
Table 10.6. Effect of micronutrient application on nutrient uptake in garlic

{MÌ 10.10.
Fig. 10.10.

 bhgwZ _| gyú_ nmofH$ VËdm| H$m ^§S>maU j{V na à^md (gm[aUr 10.6 _| Q>r 1 Q>r 10 Ho$ {ddaU)
 Effect of micronutrient on storage loss in garlic (Details of T1-T10 as in Table 10.6)

Q>r 1 {Z`§ÌU 91.4 12.7 72.1 34.2 892.2 90.1 69.1 7.05

T1 Control

Q>r 2 gyú_ VËd {_lU 75.5 10.2 66.9 27.8 800.4 93.2 58.0 3.52

T2 MN mixture

Q>r 3 10 {H$.J«m. qOH$ gë\o$Q> 88.9 12.2 72.2 34.0 976.5 98.1 67.6 5.30

T3 10 kg ZnSo4

Q>r 4 10 {H$.J«m. qOH$ gë\o$Q> + 84.5 14.4 65.2 34.2 796.3 79.0 71.4 4.45

T4 gwú_ VËd {_lU
10 kg ZnSo4+ MN mixture

Q>r 5 10 {H$.J«m. \o$ag gë\o$Q> 102.0 12.3 76.4 37.7 1089.0 88.0 68.3 4.39

T5 10 kg FeSo4

Q>r 6 10 {H$.J«m. \o$ag gë\o$Q> + 103.4 13.3 80.7 36.1 1089.8 99.8 77.0 3.36

T6 gyú_ VËd {_lU
10 kg FeSo4+ MN mixture

Q>r 7 10 {H$.J«m. ~moaoŠg 94.3 11.9 74.1 35.2 947.7 90.7 65.6 4.27

T7 10 kg Borax

Q>r 8 10 {H$.J«m. ~moaoŠg + 86.2 12.3 78.4 35.3 1039.9 95.9 77.6 4.49

T8 gyú_ VËd {_lU
10 kg Borax+ MN mixture

Q>r 9 Jmo~a H$s ImX (15 Q>./ho.) 94.1 12.4 71.1 35.1 945.9 84.3 66.2 4.77

T9 FYM (15 t/ha)

Q>r10 Jmo~a H$s ImX (15 Q>./ho.) + 105.2 13.2 80.6 38.3 986.9 97.1 78.0 3.69

T10 gyú_ VËd {_lU
FYM (15 t/ha) +MN mixture

H«$mpÝVH$ AÝVa (5%) 18.9 3.6 15.5 9.0 NS NS 14.8 1.40

CD (5%)

 

ZÌOZ \$mñ\$moag nmoQ>me J§YH$ \o$ag _¡JoZrO qµOH$ Vm§~m
N  P K S Fe Mn Zn Cu

CnMma ~¥hV² nmofH$ VËd CÒ«hU ({H$.J«m./ ho.) gyú_ nmofH$ VËd CÒ«hU (J«m. / ho.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)

*gyú_ nmofH$ VËdm| H$m {_lU (_mÌm: bmoh - 0.5%, qµOH$ - 0.5%, ~moamZ- 0.25%, Vm§~m - 0.25% Am¡a _¡JoZrO - 0.5%)
*Micronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%)

dm{f ©H$ à{Vd oXZ 2013-14 Annual Report 2013-14

66 67




























































































































































	Annual Report 13-14
	FIRST_PAGES_2014_final
	Pg 1- 29
	Pg 30-45
	Pg 46-55
	Pg 56-67

	AR67onward
	P68 001
	P69 001
	P70 001
	P71 001
	P72 001
	P73 001
	P74 001
	P75 001
	P76 001
	P77 001
	P78 001
	P79 001
	P80 001
	P81 001
	P82 001
	P83 001
	P84 001
	P85 001
	P86 001
	P87  001
	P88 001
	P89 001
	P90 001
	P91 001
	P92 001
	P93 001
	P94 001
	P95 001
	P96 001
	P97 001
	P98 001
	P99 001
	P100 001
	P101 001
	P102 001
	P103 001
	P104 001
	P105 001
	P106 001
	P107 001
	P108 001
	P109 001
	P110 001
	P111 001
	P112 001
	P113 001
	P114 001
	P115 001
	P116 001
	P117 001
	P118 001
	P119 001
	P120 001
	P121 001
	P122 001
	P123 001 (2)
	P124 001
	P125 001
	P126 001
	P127 001
	P128 001
	P129 001
	P130 001
	P131 001
	P132 001
	P133 001
	P134 001
	P135 001
	P136 001
	P137 001
	P138 001
	P139 001
	P140 001
	P141 001
	P142 001
	P143 001
	P144 001


