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UTeA / Preface

TS U4 dIeg e Feemer (wna.emg ),
ASOTR, QU & aiffes e (2013-14)
TR AT )T AT 21 59 9w s AL
T AT IR ofF\T g3 Y I TR P fow TR
FRA DT AT D T | ARSAH- ST AR B
ey ¥ Rigel g wEay wrfer (S.a.an.
9001: 2008 WHIIG &uet) & A R-3F=
IS R R R AT g’ fh @1 &S
SeTeH Ud fA9ur @ fofu earaririien=ur fépat 71T | a8
el WISl Pl e el I= IUS AT AT
OIERITITh g & DR Q2T P TR RIS IATGDH
&l 4 B g1 <l 81 U Athe el foper ‘e
g’ +ff 7ERTE & arepier (fagH) & 7 @R A
o foTq HORICT bl Tl ATfeT 88 g1 HIHT STeh X8 b
g T AT BT TRE & TR et M & B &1 Tg
TR HIH o forg Tgell $9 FehR Y forem g1 of
AT IS TF et TRIT & foTt At WToT i fohe &,
<79 o AT Y Tt i HiRgT H ST ST e ¢

AT YRR QST T olegd e Acad
RIS (T ALAFTAT) & ded & U,
Har! (SRAIS3R HaR -7 Td SIaMSiaR HaR-50)
T g aRem & g TR 6 1€ 81 59
N H Ahe ST B ATS ILMHT TR & fofg
SR AT 18% | TITGT Pl goreal /T ggref
geh UTT Y| BIC &A1 aTet Tacelt iR & & aret
faqelt wrst & i by Tu Hepvur T fobest
31ferep fAuue A IuST o H S e U
The FeclRR WIS & U@ gl WS
'Seegui-514" &Y Ugd i T3, S fob gl TRIh
Tg J&ft HRH o fofg aniera urg TS| T Sihel o
YR WR Tgg Dl 625 ufafeai & & 39 uffear e
U 3R Fg UgaMT 7| g & P Sloq
aRuepdT 3R 3Ffee SUST < aTel IoiTd ershHi
UG 1 T3 | ST H HhR [PeH] T ST bl H
TS b DU H SHIHIA PR g Yeq dehHI P

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
canbegrowninallthe three seasons.

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




R ot  forq T Rt a1 iR R

TIT| T AherdTYd D fGford &1 Y iR dvg Scure
CACICREEE]

i R | 9T 9ok e Bieadrail &
TG T PRI R T 71T | TR Iep TROTTHT 4 delm
Tl fob 1 .37 /. SIeie @ 6% JepisT Ieh
T .U, H1eTH GEH diwadhiall bl ScaieT deM H
BRI g | TSTo] 7 It T &g A faenfid
& o mfcler I elce fawTg] &1 11 SiHIfe
3rgepd RefRa fopam T 3meRy dier gear faumy
T TH—3TRUAY ST ST o 1T | ofgg
ofies dieft Ut faT) ugelt IR S@T T SR S
aifdrs A S (wfafd &, bus 850539)

et feham |

9 99 T ARRil W a1 SRgfora Tl TR R A
TE| Uh WAfhd v dcd veed W oft, ARy
Irifdes SR B STANT PI HH PR § AGG &It gl
39 ST & AR 15 7 FY gF MR Al W,
TSINTS R 3R thIUhe. BlleTaTet foram] (Ve 5
fhar/2) & e T P Y EHRE
110:40:60:40 fhI1. & FYH M | D
fAUur IR g BIR AR AT STUTT IR ST 2|
I 3Toifdes IRpT b T H 25% Pl BHT STt
21 gRATOTT, ISR, SR U, fIgR, uf3d &e,
AR, 7 Ued, NS, IO, HeRTY, dHeg
3R Pl Afed Afeepier &Fli § 39 TR Pl
SYINT § ARIT ST el &

TR T TRUGIR Yge WR off| 59 TR b
SR AUTE &b 40-60 T a5 SATfraoegR It
23.5% ST &1 T + T g RIS B |
afferep fuue I &g IuST, WRYGAR RIE0
& U SIRT T STUTT UTT STl 81 ST e,
fSgrR, uf¥m e, AR, Aeg Uy, sifsam,
ORI, HERTY, dfferlg 3R Hiced Al P
1 H 39 AN Pl SYART H AT ST Al 8

a¥ & QRM, TRl SRR & &g Tiiaer
RN & | S S SIS Ud gafeR
T ST T AR QMU gl 37 PRIHAT H T &b
Ted, 10 fram |l ol RISt it ScaTe Sfed @St
g e I b forg ST T| g2 uRierl

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/I 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 vyield,
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



STRIIST & AT, 7 fohATT FgI opr HferaroT fm i
e IeuT ARl Ug Y TE | HERTE &b 3ThlelT T aeif
et o foam & @di ® @%@ gekd W%
U1 TN o forg 3T Ufeh Heel Ht smff=d
fohQ U1 goT, FERTE IR FreiaT, SRR § foari & wai
TR 6 37 dfth HeelM HrIffId fhg 191 hap 3.4,
TR § P G, o7 H Fhiet W el ..,
IR H g8 Tee |fed & Heelftril 5 =Ie.3rg .
=T T form|

A A 7 AfGd IR WS @ d@gd
FIEYT Acad YRS $f Ateft arfifer swriemer
3tieT 18-19, 2013 & g™ 7= Y faafdeneaa
(Sa3.M.), Soamf 4 qer o aend s M &
rerdt aTfifes SRfee iR ‘=TSt 6t e UR &
siSticare’ W feR-Hee @3 A1d 13-15, 2014
4 mfora frul By tenfid vees sty
(STTHT) IS P JfTT ToAT TS S} iR &
SR TR g HT&T0 SHRIshH TR fohg Y| 151
PR & ABINGT & I T Alsa wferemn
uIGashd B Ht SR R T, AR fRAR
ferer, YRT TSR GRT TR fohar i e
TG HTEH [T BRIHH & Siaid B dellip!
Pr TR § ST eI & & 7 ufdreon & forg
gfcigh fham T del AP AU~ IEEE B
H1.9.131, SPRIghH b el Teb deTiieh e STagRaT &b
& o IeAct Tifrerr o feru amifept o Hfcifigeh fépar
1| g TRy aef § e 7 HiY U, genret
1 f5hT, SFaY ST, eI, 37T &b A1eaw A
72.48 TTRI U T AT ST S b |

3 ®, § FrefRa wieat & wfy & forg Arfgef va
e Jur forem favE, oY HIeR” TE
TRIMGEd, W.3.3M 0. 3R . T, &, HT PAR,
Y mRIfFRed (SFar fasm) & ufa wfds
Ppaieldl] geh Dedl gl QLALLM B sepre
AT, dETieTepl e 31 ST/ HHaTRal
o g ool g, el 399 SRSt Bl Weplfer
PR | ST ST I R 51 BT ARG T &

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.

DOGR organized the IV" Annual Workshop of All
India Network Research Project on Onion and Garlic
(AINRPOG) at Bidhan Chandra Krishi
Vishwavidayalya (BCKV), Kalyanion April 18-19,2013
and 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,
contractresearch, licensing etc.

In the end, | 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.

Jai Gopal



PRIBRT ARTT / Executive Summary

QIS § degd Sgaad feeed (wina.eg ),
ARAT PIY STAI GRTS (1.3.3FL.1.) P AT b
T AEE gl PR § ey w6 e
TR @ wae gUR, Bad S, AT
VT, TRIeT TREUT U ARARR JEE H AR fead
fohar mm 21 9 2013-14 & SR I T
HRIHH! H TS TS J SUATe] Pl IR faaxor
38 1 59 TR ¢

TS GUR

TG bl DY ST o B foTU, 0TI UQeT 3R
T H AN R Al oy yeTTfeRn (a7 v W)
AT Ud 49 Hfaf¥al 1 eper fbar AT UferH bl
AT ufafdar smRer § aford &t 71 adam= 7 25
Vfer USTIfrl &t 116 UfIfaT a1 9oh arreror | 3iR
1 g i R 7 dleflgrend 1 Tevam
T gl WA AL 7 orft a6 @, ofegT oIk e
Vferge oot Y Pt 1700 F SISy WA= @

TG Adhet fopa 1T B |

TEH @RI o QR el WISl SHGel & Jodichd d
yaT Fe & i 1500 (66.67 €./z.) @ik 1360
(63.89 ¢./z.) H SpE T fos +flm @ik (50.32
c./2.) A At SuST UTH g I g AR dTel WSS
Feal A A Ieb off | HSRUT & Ui A a1G =g HeRYT
gfer gfafd 1303 (18.20% ) 3R 9% a1 Uit 1500
(28.19%) ® urg TS| W & IRE U ufafdAr 1091,
1270, 1303, 1370 Tg 1392 # 50.0 <./2. A 31ferw
oo I Sus B YRR g S e offr e
(43172 /%) A 9&R oft| HedteRR wreT § atferdad
g U TR 1519-Telisht (22.80 €. /7)) §, Sud
3G 1549-Toiioft (21.33 T./.) H &t & T @RIH |
T wfafddt 1456, 1461, 1328, 1359, 1414, 1466
Tq 1540 § I Tafia foee o gor (21.33%) &
18% 3ifyyep UM g Suw WH gl ¥ & IR
IR 24 Fhe WIS SHGRl H A o despHi
TeR-329, Sg-435 W Sg-119 § 40 T. /2. A
31frep T A SUST UTH &8, St fob 2=t febet ey

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.

Crop Improvement

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



AT (37 <. /3.) | ey eft | A w1 b HeRoT & g
IR Al (Sg-416, SI-088, Y078 Td
Tsog-174) 5 30% A o MR &fcr It 1 i o oy
/e & (49% ) B Jor1 H 4 off | TR H, T ufRfE
Seg—428 e oflmT gquT (22.42 €./%8.) A 9 &7
Ugel A 97 oAl H uep 88 3IR 394 SuT (33.12./3.)
T 3rferep UTH g3 |

e H 625 T Uil & wRodt aTidhs SRHIe PR
39 Tffal &1 Uap 3ficRes Avg faefRa fobarm T TRt
4 qedifeha 104 diggT il § ufaft 654 vd 674
3R I depd TEt-74-7, weldi-471, Prercwi-
316.15, JARSH-37, PIaII-36-0.5, ALIE-14.6
Td &-8-1 S8R 9N M| HEReney gfRfRufaEl §
g | Pherd B HIeIH H Uiel BT JAecaeT P &
forg ves fafer Ao <t 7 e 50 diter fImRid forg
T e uRfRfR H oege WRewr & forg
Aifefeet (4% ) BT SwAHT THTE URIT T

‘I T fovl 1 Tt g J g foes offem
R, T v8, i S1h X, ofimr A g& +fmr g ot
f§9.%.f., Peaml 5 ufiieT 18-19, 2013 & SR &5
31,9111 31,79, Y dteft v doe & fmred & forg
UM 7| Usd WRI% & R $Ua-1414 (65.19
c./%.) ® ST Tafa e ofiar af (54.76 €./8.)
] 3fereh e SUST UTH &3 | 5D b Tax alle, 3TN
3R 9 MBR & & (3fAaT g UK 111.45 I1.) T
SIS Td dR & Ieh o1 W& &b SRM $UeT-625(56.67
./2) W@ wei-671 (54.07 €. /2.) § Scp® =
fopzeg oftar orfeh (43.67 2. /%) [ 31ftres o Iust 1me
g3 StafIofiamR-1203 (88 o) =gzie™ forft & e g3,
Iqh IqE Pl FAF SRINIIR-595-9d  T&
SIBNSeR-1047 -3 (95 &) @1 @Il IR HEW
HERU & T ~ggad HSRUT &fcy Slafsiemm-592-
AT (21.35% ) H Ut 7 3R P 91 BT A TH-2-
4-1 (SHUetatR) &1 @1 (27.17% )1 ©% & SR Y
6-PpuH-2 IR W 6-HuH-1 H IpE AR fpe
AT 81 ¥ (31.87 €. /2.) | Aferep SuT UTH 83|

Hihg Q1T B, <&t A H foe ofiam & (33.59 2. /)
& g § 50 I TS denhAl § F Seeg-171/
$U-4, &g —122 TS, Secg—401 /$VeA—4 Ud S
422 /$0A-4 9 fquue O Susr 34.39 3R 38.89
<./ & < uTH g8 T e (70.32% ) < e
I oAl Seg-440/30A-4, Tg-122 el @

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
(22.42t/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
identified 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




Seg—417 Tel H WeRyT &fy 25.9 3R 30.4% UTE TS|
Tt diet & o11s dershHl § 18% | SaTeT Pl gereter
3 ugref umv M| b Wt (offET &dT, 27.62 €. /3.)
W feft g oot (Pl v, 26.67 ./2.) & ol
§ Bic Al & dthg/ diet 3R el @t # fag g
HRROT DI T, e N AT dashHi B TeeH
3TTHT @l qAT 39 31 fquue awg Sust (35.14 A
49.67 <. /3.) W g1 5w ot gaurt (Ruve aw
IS 26.67 . /3. T HeRT &ty 76.03% ) i gorr T
T AT & QR Jedifchd AT dielt @ISt gerehHi § 9
JerehT aiE-003 TF H 31ee U2 & A 3ifdras fague
IRY Ju (32.78 €. /2.) U g8 AT 3AH AR HeHl
WERUT & q1G HH ¥R &ft  (34.12% ) Ui 7| st
TR o SR, fobe ofimT T (36.9 €. /2.) B g o
15 G § 9 8 gorhH 35 €. /7. W 51.2 €. /7. U
& AT MM UIY I T GAHHT; Seeg-442 T,
e-340 /-4 & cgrse AIRTT HHifoie (Shaf.) &
6 R o HESRYT o TG Pl YR &fel 30% A 4 UTg T |

degd el 6 gurR oRaeHr § Sed denpd
PIARI-38.3, PleAGHI-50-5, TRA-316-12-3
Td PIATR-316-25 ¥ gafia e ofir siveR &
ST 2 A A IUST UTH g3 | d2mpH THRIT-521
D P gF H 110 fT ol

o de) fee @1 e oRaieer o
.91 Q1.3 .. b Sl Tge1d g & ferg
Gl U, AR forel (SI3MSieR Jax-7 Td SaisfiaR
HAR-50) B TG fhaT T Ut W% & IR
Iepe TR oy T ek (45.08 2. /2.) Y arvar
oo g QU & forg EeiefieiR daw-57 w
ZleleiamR Ham-32 § gHen: 21.38% U9 15.84%
PR SIS ITH 88| 37T Ueb SIR7 1T 3728 HeRU &g
TITH 8| ]&T b QR 49U 1 SusT o folv 54.35%
Th HT-dh Hp¥ 3T TS TS| TRIh b SR IR Fohe
fopel Y STETS U FHH d7h WR e R wd Sfeg
aRussar (94 &) & forg emea™ uig 781 faftmer
TR g8 (SRt ) H FAHIART a1 8 I8 Faxul
P foTu Arelg FIoH geadTet fobu Ul W&t & SRE o1
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25.9 and 30.4% compared to 70.32% in the check.
Eight lines in VII" generation had more than 18% TSS.
Seven lines in F, mass selected generation of crosses
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,
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
different varietal backgrounds. Two white onion F,
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).
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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.
Crop Protection

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 1YSV 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.

Crop Production

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.
sowing with pneumatic seed drill yielded maximum

Direct

A" grade bulbs compared to Poona seed drill and
broadcasting.
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Seed Technology

Dry matter accumulation and nutrient uptake
patternin garlicand 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.

Post-harvest Technology

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-
harvest losses. Pre-harvest application of CoCl,
(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
around November 1" and in onion planted around
December 15" during rabi season.

The drying characteristics were found to be
influenced by genotypes. Sun drying and oven drying
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
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.
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Extension

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.

Public-Private Partnership

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.

Institutional Activities

DOGR organized the IV" Annual Workshop of All India
Network Research Project on Onion and Garlic
(AINRPOG) at Bidhan Chandra Krishi Vishwavidayalya
(BCKV), Kalyani on April 18-19, 2013 and the V"
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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
on 18" February 2014. The programme was attended
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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The Directorate

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

Location and weather

The Head Quarter of Directorate located at
Rajgurunagar, is about 45 km from Pune, Maharashtra
on Pune —Nashik Highway. It is 18.32 °N and 73.51 °E at
553.8 m above m.s.l. with a temperature range of 5.5 °C

to 42.0°Cand having annual average rainfall of 669 mm.
Infrastructure

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

administrative matters of DOGR.
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Vision

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

Mission

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

Mandate

To act as a repository of genetic resources and
scientificinformation of onion and garlic

To undertake basic and applied research for
enhancing production and productivity of
onionandgarlic

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
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IBUTTECT TR 9T Ud 31 Y vforgw goTifarai

STV el Ud 3RFH H J1.97.311.3 7, &1 obg;, raet &
HEIRT | Gforr Uetiferil (a= vd Wit A1) &1 17 | 29
3RER P QR T=wur fepa T (ATROft 1.1) 1 SRR
&3 AfRT T 2000 5 . 7 vt uer & AT e ;
Ufe BT, 94 BT, PO, PH, AR JFERWI, IR
AR, 3 R vd 9ogH IR iR R & FHAR B
O 1 Ud YR H |e0r S 1| rferepier et §
= Yferm ATt vferr hiageicy (R 1.1), T SR
(R 1.2), T oz (R 1.3) 3R ¢ dawrem (e 1.4)
D AATA § 3fR ATl U AfSrdl & o9 H e SuaT &
foTq aepaTfeT § SRIRIT STIAT 81 399 ufeddl, s/ hoft T

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.

Collection and conservation of wild species

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.

Allium species from Arunachal Pradesh and Assam

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
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T IR & 9eff el 81 SHaR W 91U STH arel Wi
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S STHATe U, H9T ST TMed (e It RR &I ) <t Weft
H Sl g1 IR g H o A9 9 S SHaTer U
T (i) @t i & 7 sitwefr Sy & forw
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spices, condiments and vegetables. Variation for foliage,
bulb/clove size, shape, colour and taste were observed.
Foliage of A. hookeriwas 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 t0 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.
Atotal of 49 germplasm samples were collected.

HIRf 1.1, U U< UG 3R & P8 &A1 W Adhford S

Table. 1.1. Germplasm collected from Arunachal Pradesh and parts of Assam

®. | A/ g Yo AT el A o Hepfera ufafeat Tt ITAT
. am Botanical name|  Cultivation status $i e 31 &7 Used as
S. Common/ No. of Area of
No. Local name accessions collection
collected
1 | g, dge v wegad et AT 07 3R LRI
Garlic, Lohru, A. sativum Cultivated Assam Spice
Lahsoon
2 | o, o T gRT 99 TepaTfeT T e 01 STV USQT | Sestt, 3R,
Leek, Lam U URoIINTH STl Arunanchal | 9T, T
aRq Semi-domesticated Pradesh Vegetable,
A. porrum syn. pickle, condi-
A. ampeloprasum ment, medicine]
var. porrum
3 | iR W, | § <997 WS SMpaTfeadT ad Hifta 05 T Hestt
g1, I e Semi-domesticated Assam Vegetable
Multiplier onion, | A. cepa. var.
Punyoo/ Pyaz, aggregatum
Punroo
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®. | AWV A CIGRsInEY Wit I gom Hepfora ufafedt | e JUANT
. ™ M Cultivation status okt BT & Used as
S. Common/ Botanical No. of Area of
No Local name name accessions collection
collected
4 |3t 9=a, @\, | U SR TepaTfeeT dd e 06 IOV DT | <qsoil, ATl
TN, TR, fee A. tuberosum Semi-domesticated Arunanchal Vegetable,
Chinese chives, Pradesh condiment
Lapta, Lapsar,
Narang, Dite
5 | e, dew T gt QIpaTiCaT T Hifea/ 04 JUTAS YR | Fest (RUAGR ),
Taley, Talap A. hookerii g Arunanchal | @R (& o1 )acH!
Semi-domesticated/ Pradesh T wre & oI w
Wild Vegetable (fibrous
roots), pickle
(pseudostem),
foliage for flavor
and chatany
6 |aKtfee vforrg . = 02 VTS T | ThdTd, TS TR
Modi Dite Allium spp. wild Arunanchal | €1 9 § Tg
Pradesh e & fou o
Roots as medicine
for blood pressure,
cold and flavour
7 | &g, aw, At | v devee SepaTiCenT Teb HIfed 14 U TadT | Hesil TG Tt
8%, 715t dar A. macranthum | Semi-domesticated Arunanchal | forg ot
Lasun, Lapsa, Modi Pradesh Foliage as
Byke, Modi Byako vegetable
and for chatany
8 |, dory, dify ot T g AT T AT 02 JRUTES Q2T | Feofl, AR, HATe
Rakkyo, Talap, A. chinense Semi-domesticated Arunanchal Vegetable, pickle,
Adi Talap Pradesh condiment
9 | Sy, auft, ofiedft, | v HRyFgercs | emdanfedt @ i/ 08 RUTES e | Hestl, Hellg
ctudy A. fasciculatum | a1 Arunanchal | Vegetable, salad
Zap, Leppi, Lipee, Semi-domesticated/ Pradesh
Laptap Wild
P [ Total 49

| frr1.2. gferre gandt

Fig. 1.2. Allium hookeri
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R 1.4. vforgw dev-em

Fig. 1.4. Allium macranthum

formr 1.3, vfermm

Fig. 1.3. Allium chinense

Ly g 1

o= 1.5. 3979 & Hed IR QTS STA-ged) | fafaerar

Fig. 1.5. Variability in multiplier onion from Assam

QTR 1.2. 347 | Abfold HecIRR QTS SiF-ged] $i fadeang

Table. 1.2. Characters of multiplier onion germplasm collected from Assam

. ufafe 3T g Hicemai / Fg gy Fvg fagaa Fd gemefte
9. Entry YR (UT) Fal prae | o (W) | @ () | S uert e
Sr. Avg bulb weight |No. of bulblets/| Bulb polar | Bulb equatorial TSS °Brix
No. (g) bulbs diameter (cm)| diameter (cm)

1 Q'TQ':I%ﬁ3221/NMK 3221 6.20 3 2.75 2.83 23.33

2 Q-‘N‘ﬁ? 3222/NMK 3222 9.93 3 2.84 2.57 23.07

3 Q:NW 3224/NMK 3224 3.92 2 2.50 2.18 21.77

4 | TUHd 3225/NMK 3225 3.73 3 2.24 2.11 20.33

5 Q'TQW 3227/NMK 3227 4.31 2 2.62 2.49 21.40
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wRoft 1.3. 3R | Hahford gy SM-gedi i faeman

Table 1.3. Characters of garlic germplasm collected from Assam

o1 1.6. 319 & dgqA
Seegedl ® fafdgan
Fig. 1.6. Variability in garlic
germplasm from Assam

. ufafe 3itTae e | Bferdl /@wal| @ gd F¢ fagad Poll QTS | Pell AN
4. Entry yR(Iw) | FrEem | s (JFH) | am ([A) (FH) Clove
Sr. Avg. bulb No. of Bulb polar | Bulb equatorial | Clove length | diameter
No. weight (g) | cloves/bulbs| diameter (cm) | diameter (cm) (cm) (cm)
1 Q:Ntléﬁ 3205/NMK 3205 43.00 12 3.78 5.45 3.45 1.90
2 WE}ZZO/NMK 3220 3.63 16 2.84 2.48 1.96 0.66
3 WE}ZZS/NMK 3223 10.25 21 3.39 3.16 2.19 0.72
4 Q-‘-N'EI% 3226/NMK 3226 11.12 23 2.91 3.28 2.26 0.71
5 W 3251/NMK 3251 44.00 27 4.12 5.15 2.31 0.95
6 QT‘N‘?%E3252/NMK 3252 21.00 12 3.16 4.12 2.67 1.44

e 1.7.31. a7 QST A1) fee Y 18
Fig. 1.7.A. Roots of wild onion Modi Dite

LT

o 1.7 9. A} fe &1 gar dien

Fig. 1.7.B. Young plant of 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. Invitro regeneration was tried using root tip explants
of A. tuberosum on medium B5 + 1 mg/I BAP + 0.5 mg/| 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.

o1 1.8, g=g wnTferat § 518 d a1 fOReR 9 Ui

Fig. 1.8. Multiplication using root and shoot tip in wild species

V. SISV b TS AGTON T . HTTH FHIGL HRA P foTg
QIR ST YT fohg 1T | GRITT & 76 fioTie faReeTRoT aram
AT | letTfep, TRMIUT & TTH 10 AT 915 fe1ery gob gaft
3R fiSTis 77sc 81 Y et disT e T2t uram | it e
& forq st Had &t pifrer i TS| IRFTOT ¥ Ui T 915
diStiel df 10% oot + 2 fan /e 2, 4-8 + 2
. /<t Siudt arer §f 5 Areaw w® FGafia e = TR
R 40 & 915 sfsie AR U A faReRe gu oIk diet
T eraeitand foham T qem g 3 ¥ 4 f&A1 5 I Frel
ST STERUT o AT AT &1 ¢ Y| SR arel givamet
qegm (dft 5 + 2% i) H IR T & o
TR g Q) STt iR 71 & ey uie dter arg g g
UPR, U fhecerivd o1 sl U, @57 & A1 goft Aregw o
9T SreTg o foru foham mam ey Q1 dle uTq ) HepR &
1 gt & forg 57 AT Tl 1 aRieroT o Stre |

fuTupati & faweg o= aTfer 1 i

= Il PT Pt 35 Sl DI WTPpicrd HbIT &b qgad
oftep dieft ugt fawTy] (Cerarsuadt), Smafsy die eres farmmoy
(emarsuHat) iR @t dier i1 fawT (sharseedt) &

Interspecific hybridization in Alliums

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/| 2, 4-D + 2 mg/| 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.

Evaluation of wild species against viruses

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
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T TR TIT| T, T]c7Iv7e bl SIS aTSesid! & folg HhRTcHSD
U T Ui uRfEr; v feegarm . (FF), ©
fovgeTivd Tel. (ATSaM), U W97 Uel., A ST g
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SIRTaTfH TeaEuadt & folv HeRIqs 18 T
ufafteri; Fma: U sfecrged uTd. 3R T fiwganw e,
(Tadt 1) Pl NaTSSIdt & fofy HepRIeHD I T |

(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.

ATiRoft 1.4, 3R E-diRftemR grR1 oferrw fwmupeti $i wefie ued & forg a=r gt ufafeai & sa (S

Aferas - dieiiaRST $jaer uffehar)

Table 1.4. Screening of wild species accessions for natural incidence of Allium viruses by RT-PCR (Reverse

transcription- Polymerase chain reaction)

.4, e R g eitep dieft TSt dterr

sr. Name geqT fammoy gzt fawmoy =T oo
No. 1YSV LYSV OYDV

1 | vloryH fowgas . () ABRHD HADRIHD TPRIHD

Allium fistulosum L. (China) Negative Positive Negative

2 V. 3IcCIghH Yldd. JDRIHD IhRIcHD ABRICHD

A. altaicum Pall. Negative Negative Negative

3 | v U s A9 sifen Auw, ot FHRIHD BEANIREE FHRIHD

A. ampeloprasum. Blue Green Autumn Neptune, Leek Negative Negative Negative

4 | w1 (7 AYT A, X T HRAH) TBRTD THRHD TPRIHD

PRAN 1 (A. cepa L. X A. cornatum) Negative Negative Negative

5 | u9 2 (7 997 TA.X U HRACH) ABRD THRHD TPRIHD

PRAN 2 (A. cepa L. X A. cornatum) Negative Negative Negative

6 U gigad—~1 dIGN <glgc FADNRIHD JhRIcHD JDHRIHD

A. chinense Chollag white Negative Negative Negative

7 | U foRgaiE Ta. St TPRIHD TPRIHSD THRIHED

A. fistulosum L. Georgien Negative Negative Negative

8 U, 3fcClghH Uldl. TADhRIHD ADRIHD HbhNIHD
A. altaicum Pall. Negative Negative Positive

9 | v ey et e FHRIHD FHRIHD FHRIHD

A. schoenoprasum var. schoenoprasum Negative Negative Negative

10 | U fovgerrsm ual. (drsam) TPRIHD HAPRIHD TPRIHD

A. fistulosum L. (Taiwan) Negative Positive Negative

11| T H97 U, AET QIS g (oI ) TDHRIHD THRICHD TDHRICHD

A. cepa L., Common Onion Group (Kazakistan) Negative Negative Negative

12 | T SERNH e fmeR THRIHD FHRIHD FHRIHED

A. tuberosum Hanzong Winter Negative Negative Negative

13| U CYERINH ICd. o TR, $3 dTs (ISfied 16412) FHRIHD THRIHD FHRIHD

A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16412) Negative Negative Negative

14 | U cgeRINH ed. o R, 38 918 (HSfieT 16373) THRIHD THRICHD THRIHED

A. tuberosum Rottl. ex Spr. Kui chaai (CGN 16373) Negative Negative Negative

15 | U gbd &, SlaisiiaR-3 TPRIHED TPRIHE THRICHD

A. hookeri T. DOGR-3 Negative Negative Negative
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Sr. Name e fau gzt famop i farwmo
No. 1YSV LYSV OYDV
16 | U U7 S, AT RIS g (SSTeheiTT ) THRIHED APRIHD THRTD
A. cepa L., Common Onion Group (Uzbekistan) Negative Positive Negative
17 | T go¥l 2. SlafieiiomR-2 THRICHD TBRICHD TBRICHD
A. hookeri T. DOGR-2 Negative Negative Negative
18 | T &y yenfay il 9 fetss FHRIHD THRIHED FHRIHD
A. cepa var. aggregatum Metei Zilou Negative Negative Negative
19 | T THICTITNTH Ua. BEANIED THRIHD BEANIED
A. ampeloprasum L. Negative Negative Negative
20 | T @97 AFAIER, T TS FHRIHD THRIHD FHRIHD
A. cepa Shakespeare, Bulb onion Negative Negative Negative
21 | T fowgerem v, (Tt -1) FBHRIHD FHRIHD HBRIHD
A. fistulosum L. (HP-1) Negative Negative Positive
22 | T fowgam . (TEdt -2) FHRIHD FHRIHD FHRIHD
A. fistulosum L. (HP-2) Negative Negative Negative
23 | v fivgaem v, (A1) (HfisfeT 16418) FBHRIHD FHRIHD FHRIHD
A. fistulosum L. (China) (CGN 16418) Negative Negative Negative
24 | v fwgenwm v, (=) (oo 16481) TBRIHD TPRIHD TPRITD
A. fistulosum L. (China) (CGN 16481) Negative Negative Negative
25 | U CERINGH 94 Peblg FBRIHD FHRIHD FHRIHD
A. tuberosum Bawang Kucai Negative Negative Negative
26 | T WWQ:TW -6 ADPRIHD HhRICHD APRIHD
A. schoenoprasum NR-6 Negative Positive Negative
27 | U IgicH ADRIHD ADRIHD ADPRIHD
A. guttatum Negative Negative Negative
28 | T 3feCighH APRIHD JhRIHD ADRIHD
A. altaicum Negative Negative Negative
29 | U AR THRIHD THRIHD BEANIE
A. ledebourianum Negative Negative Negative
30 | U STl FHRIHD SEANIED BEANCED
A. oschaninii Negative Positive Negative
31 | T e HHRIHD FHIRICHD THRIHD
A. angulosum Positive Negative Negative
32 | U @ BEANIED BEANIET BEANIED
A. senescens Negative Negative Negative
33 | R/ (AT x U Fersam) FHRIHD FHRIHD BEANED
Zimmu (A. cepa x A. sativum) Negative Negative Negative
34 | U FARPTS THRIHED FHRIHD FHRIHD
A. clarkai Negative Negative Negative
35 | @t (U o7 et ) HABRIHD APRIHD TBRTD
Onion (A. cepa L.) Positive Negative Negative
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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.

|rfoft 1.5. guct @Hw 2012-13 ¥ Gaiaw Ueef &= areft a9 wfafe=r

Table 1.5. Three best performing accessions in late kharif 2012-13

%. ufafe w=an $3. | RAS. | va® | Nsadg | aRaT@F< | e | gaf.

. Accession (=./8)] (%) (%) (%) (%) (am.) 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 | UeT3IR 1043/LR 1043 63.89 | 95.65 69.57 0.00 0.00 100.00 129
ofeT ofeh(3.f5.) /Bhima Shakti(C)| 52.70 | 95.10 52.27 | 0.00 2.18 87.98 126
ehIfeeieh 3R/CD (5%) 17.52 | 15.26 8.78 5.86 9.65 17.76 1.67

$.3. - P I, A3, - FQUu IR 0T, UAH. - ¢ Aol & g, aiha.o, - oifaad e R, A - Qe 0@ & f&,

9. fh-aafd foa

MY — marketable yield, TY — total yield, AGB — A grade bulb, MBW — mean bulb weight, DTH-days to harvest, C-Check

<t & SR Ui wfafdai 1091, 1270, 1303, 1370 W 1392
4 50.0 €./2 W ST fauur A IS 9TH g8 i I
fopey ofter o (43.17 /8. A dgcR off (wiReft 1.6 wa
fort 1.9) 1 371 wfaft 7 Steg uRugpar (JuTE Ha1g 113-118
f), 93 MR & B (80-100 A1), 40% 3 31ferep U vt
& P, 39 fAUUR AR IUST (95% ), 7eTH el gereliel o
ugref (12-13%) W@ &9 &g (1.2-1.4) UW U AT I8
TR Siis W@ dR drel dal 9 g ot & A 7 dieg
el T Sl 7 dgaR e R 3R 3w 3R U
JMHYH FT T 40 €. /3. | SIS fAUuE O SUT | AR TR
HSRUT & S1G =IFH HERUT &ife] ufaft 1482 (11.11%) Hurg
TS, SUb 915 At 1495 (28.00%) sk wRfy 1171

. 1o (3266%) AR

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%).
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wrRoft 1.6. 36} 2012-13 A wafaw ugs= =7 arelt ui= ufafeai
Table 1.6. Five best performing accessions in rabi 2012-13

.. wfafR e $38. | RS | Ssadg | dRae | .30 | e | gafR. | Ry
S. Accession No. (=./8) (%) (%) Pg (%) | TSS (%) | (3m.) DTH | E:P
No. TY MY (%) | Doubles | Bolters MBW
(t/ha) (%) (%) (g)
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
o7 f=4(3.f%5.) /Bhima Kiran(C)| 43.72 98.71 0.00 0.00 11.59 69.44 116 |1.16
shifecTeh 3T=R/CD (5%) 8.02 8.64 9.17 2.02 6.31 17.12 | 6.69 -

$3. - P S99, A3, - Rfuvm I/ Iuet, $.g.81.9.- Pal gerehial 3 uaref, st - afiRaad &g vR, YAk - GIE T &
&7, farg. - fayad den gdia =R argum, =0.fb.— safd e

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

eIt RR WIS B 31fYhad deg SUST Ufaf¥ 1519- Tofstl  In multiplier onion, the highest bulb yield was in accession
(2280 c./3.) B Ui T, P 915 1549-Taiioft (21.33  1519-Agg (22.80 t/ha) followed by 1549-Agg (21.33 t/ha)
g/g) AT 1529 Toistt (19.80 g/g) talol =1 §§| gl hr  and 1529-Agg (19.80 t/ha). Plant height ranged between
St 19.35 A2690AH ¥ s R & G 3.6 A 19.35 to 26.90 cm, number of leaves between 3.6 to 6.4,
6.4 % S el gaqeﬂa o ueref 11,16 § 14.28% iR TSSbetween 11.16to 14.28% and number of days for bulb

& ' Rt} ot <ieaT 91108 3 el < (WﬁUﬁ harvesting after planting between 91 to 108 days (Table
_‘ji'—fl TR TP 1.7).

|IRoit 1.7. Y 2012-13 § WaT TS B dTeil e IWR—R QTS Y Ui ufafead

Table 1.7. Five best performing multiplier onion accessions in rabi 2012-13

®. 9. | ufafe dean 9. (FH)| vd. |$.3. (e./2.) F.9.309. (%)| staw.ur. () | ga.f. | Ry
S. No.| Accession No. PH(cm) NOL [ TY (t/ha) TSS (%) ABW (g) DTH E:P
1 1519(Tsiiei) /1519 (Agg) 23.01 4.67 22.80 11.75 34.20 101.00 | 0.74

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

3 | 1529(Tsitsit) /1529 (Agg) 21.07 4.40 19.80 12.51 29.70 100.33 | 0.78
4 1542 (Tsitei) /1542 (Agg) 20.18 4.07 19.58 12.41 29.37 94.67 | 0.82
5 | 1534(TSiisit)/1534 (Agg) 21.60 4.27 19.28 12.63 28.92 94.67 | 0.84
=i 3R /CD (5%) 3.17 1.02 5.70 1.59 8.53 11.33 -

0%, — g &t HarE, u.d. - frdl b G, $3. - $oI SIS, S 3. Pl gerefial 31 uere, aitdm .. - siivae F
IR, Gafk.- G @ & &7, faig.- gea qur gdg @ srgua

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

GNP B A1g ufafeat; 1456, 1461, 1328, 1359, 1414, During kharif, seven accessions, viz. 1456, 1461, 1328,
1466 T 1540 ¥ Scp¥ gafid foem ofir gux (21.33 1359, 1414, 1466 and 1540 had produced 18% higher
E/%) A 18% SI1e fAYuE IRy IS UTH §g| ERRCICIEI] marketable yield over the best check Bhima Super (21.33

g
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i

H 50 1. | SITET 3fAd g AR fe@TE far siR ag S ue
AR ael el ¥ Heh UTE T | N w3 e st
At g gfaftal @1 ugel wrfveft 1.8 5 e i |

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 seasonis givenin Table 1.8.

[IRof 1.8. WRI% 2013 ¥ Wy Ul $=A arell Ui wfafear

Table 1.8. Five best performing accessions in kharif 2013

%. 9. | ufaf® dw 3. S. A3 | Mesw< | aRa@ | F.g38.0. | itda | gafl | Ry
S. No.| Accessions No. (e./8.) | @< Doubles | &g TSS (%) (3m.) DTH E:P
TY (t/ha) | MY (%) | (%) Bolters (%) MBW (g)
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
offT R (71.1%.) 2441 | 86.38 1.44 0.00 11.65 67.13 | 112.67 | 1.10
Bhima Super (C)
PIfIs o=a</CD (5%) | 10.22 | 23.87 16.90 0.00 0.88 1938 | 482 |-

F. 3. - T S0, A3, - RUF arg SusT, YT ot gorelad 3N uard, ilb.1.— i & 9R, Gafe- Tk d& & A,

farg. — fyea den gdia < /U, <0.f6.— T et

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

Toc TR WITST B J1f¥erdd dvg Su Ufaf¥ 1549 Tofioft
(24.02 2. /2.) ¥ uH g€ 3R S a1g BT TUH 1527~
Toiefl (22.43 €./3.) W@ 1523-Tofioft (22.42 €./3.)
i &7 @7 Feg U 9.93 | 24.02 €. /7., WY FHi
SaTE 26.03 A 33.19 .+ & ff=, uferl Hr A 5.73 |
8.27 & I, o1 gomelier o uaref 11.83 1 14.64% 3R
AUTS | Be Gals ab (ol Pl AT 67-79 & &9 @
(Ao 1.9, e 1.10wg fo 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).

|IReil 1.9. @RIw 2013 # FaH TS B aTell Ao TR WIS & uig ufafeai

Table 1.9. Five best performing multiplier onion accessions in kharif 2013

%. 9. | ufafe g 9. 0./l F.8. Fgaru. | stww. | gaR | frg.
S.No.| Accessions No. (FH) | NoL/ (2./8.) (%) (m.) DTH E:P
PH (cm) | plant TY (t/ha) | TSS (%) ABW (g)
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
eh1f=reh 3TR/CD (5%) 3.39 2.52 3.89 1.06 2.19 2.92 -

0%, — dld it HarE, u.d. - ufrdll b T, $3. - Pl SIS, $.Y,3.. Dol gerefial 3 uaref, aftdw . - siiae F
IR, A - G a & &, fang. - fayaa qen gdia e srguma

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



Annual Report 2013-14

e 1.9. I QTS SAAg) | fafdear

Fig. 1.9. Variability in common onion germplasm

o 1.10. AedIRR WToT (1549-Toitsl) & oo
Fig. 1.10. Foliage of multiplier onion (1549-Agg)

o 1.11. AedIRR WSt (1549-Tsfioft) & &e
Fig. 1.11. Bulbs of multiplier onion (1549-Agg)

TRt U4 W& G0 & SR Athe TS SHAg] Bl
TP

I d9q & SRE AT Athe AT S ufafdar ar
Tedien fohar T, T 9 1 denhi (Sseg—-329, Sy -
435 Ud Seeg—119) # 40 T. /2. A SIS fAUvrH A U
TTH €8, ST Iafa fpet offm 41 5 37 €. /7. Su &
(Rt 1.10) | 9fAfE Seeg~119 # SIS & AR dTel dqi b
{397 40.32 . /3. U UTH g8 T Y Al & 61% &
$7 despAl & Pl gomella deref (dwawE) 9.73 |
11.93% &1 w1 H uRn T IR Ul (S 416,
Se- 088, Teeg— 078 Ud Sec3— 174) H 30% A F9 IR
&ifer (22.3 9 29.09% ) <t T eI Ig T fobvm 7 49%
off| af 2013-14 7 T FI 16 Fthe WIS ST Ufafdt
T X&t BT § 97 fhaT T 3R 138 the d9rehH ifud
R TQ T I7epT U Td Herich o fort ST edre
T % &b GRM 12 SGed G9hA Jedifdhd by ar
iR 3T & D1 +ft g1t € faepfia fohest sfiwm g &Y g
4 fquure IRy SUS & foTv 9geR Uge gl o) urim| ufafe
Seeg—428 T fohed & A1 1o ugel It 97 &A1 # uep
g3 1T 39H 22,42 €. /2. U el

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 earlierthanthe check andyielded 22.42 t/ha.

g
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HTReft 1.10. & 5 & SR B RAearsii & forg walaw uge= #= arel Wihe WIS & SHge

Table 1.10. Best performing white onion germplasm for some of the characters during rabi season

$3. || gaflk | 39310 | 9% | s Fg | AR I F< | SRV & 3 A
(z./8)] my DTH TSS AGB | Double | Bolters(%) | d1g FeT R &ffcr
TY (%) (%) (%) (%) Total loss of
(t/ha) weight after
3 months of
storage (%)
gecg-329/ W-329 43.1 96.24 | 116 11.03 4732 | 3.76 0.00 41.99
geeg-435/W-435 40.8 100 115 10.3 46.16 | 0.00 0.00 39.35
geeg-119/ W-119 415 96.51 | 114 11.57 61.89 | 0.00 0.00 49.13
T & (a.f%5.) 37.7 98.48 | 110.00 [ 11.33 4264 | 1.52 0.00 49.70
Bhima Shweta (C)
hee (4.1p.) 25.8 75.93 | 107.00 | 10.00 10.49 | 13.99 0.00 66.98
AFW (C)
=T =R (5%) 8.64 8.66 | 4.40 0.61 21.84 | 6.60 2.73 21.80
CD (5%)

$3. - P Su9, [A3.- R{uve ar S, YAl - G T@ & A, $Y 31U, Dol gorehial 3 uqref, Ta.& — T 3oft & g,

9.fh. —=afa fooem

AGB - A grade bulb, MY - marketable yield, TY - total yield, DTH - days required to harvest, C-check

I AhHG AL IARIR WITST S&eguH - 514

AT | Rith A6 I P AeSRR WISl 61 P fohet b
R fopaT 7T 21 37T A IS Y Ahg Hec TR QTST
fopet IR o fAepfid 2! g8 21 WITST Ud ogg SFe™
ceerT 7 Sor o fafe ATl | WISt & Sl Bl Haferd
TR 1 AT ITehT Jedieh X IERETE T ST 6T g1 371

 3ATY TS P PRIFTR H Fhfofd RS TG SeegH -
514 T Ugell IR TS WXIH Td &1 2009-12 & GRM
oieh fobar T (RO 1.11)1 Q1 AT & SR 22
faeryarail & forg sreie gof fobu U (ot 1.12) 1 S

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

2 1.12. Wthe Aot Wt
SIged Seegui-514

Fig. 1.12. White multiplier
onion accession WM-514




RG] g9 b 3T AR S 5 ST T ST Al 2
9 AT BT ATH Tg ¢ [ SHDT Tl 3R A1 & )T &
aTeR ¥ HeHT AT H O AT ST Fehdr 81 gudt Bh
T & HIH 1 iR el SuST 20 €. /2. UTH 881 T o
4 4o N 3.54 9 4 At vd g 3 St a6 & Y
Pfrceptall Dl TEAT 4 F 6 UTS T3 | Pof gareiial o ugref
1 AT 12.3 9 13.7% & 919 oft| dfqam sierepfa o oft
3iR <t vd gl @RIt o o7 3 gher: 110 Ter 125 fAT
915 g &3
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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
are4to6inacluster with cluster diameter of 3.54to 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.

ATRuf 1.11. fafirs Al § Whe AecITRR QTS STged $&egUa - 514 $T B Agcayqu! ferwamg

Table 1.11. Some important characters of white multiplier onion accession WM-514 in different seasons

A .. |dRIAEE |Sue (e./7) | GafR | sgan | 4fRan | wa. (HH) | sg3no.
Season | (J.#.) [Bolters (%) | Yield (t/ha) DTH (F.H) () NT (cm) TSS(%)
PH (cm) PD (cm) ED (cm)
gecl Gk | 45.98 6.17 20.3 126 2.98 4.33 0.61 12.34
Late Kharif
Idl/Rabi 42.30 0.00 20.1 111 2.79 3.69 0.35 13.79
KEIRe | 4414 3.08 20.2 118 2.89 4.01 0.48 13.06
Average

0. - g & S, Gafk - GaR I & 7, sy - sfewsi o gdg @™, g - g9 o1 fyed @™, 7491, - 769 6t

H1erg, $H 3. - Pl gaefiar o ugref

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

& A o SR o7 3T o TRl g ot edie

Forr offdrsor grEr dwre, SR H gred wufer sik
PRA ¥§ TF D g AT B b @i 32 SAIgd
derehHl @1 o feAT ot aRfRufr & dd Jeaia s
T (Rl 1.12) 1 |eft weror wfafdat §, dremgdive-
M- 8 1 IPEHIT B9 J 31feres fague I SusT 1212.56
fib./3. um g IR uRfdl; wdemsdva- an- 2
(1318.38 5. /.), Hhandciva— - 8 (1494.4 &5, /3.),
Hramgdiva- an- 9 (1505.06 . /3.), HemEdiva- an-
27 (1305.73 f6./3) o wafd fmwr sms= <wfye
(1118.85 fth. /2.) & SgE1a 31t v a1 St urg
TSI HremEdgE-ai-30 | aiftead o gemefiar ugref
(16%) e ofas &g YR lemsdiva- an- 9
(470.307m.) ¥ SFf&repa 7| =RIATH ST Gea I T Hepid
Hramgeiva- aff— 10 (7.28%) ¥ <xa1 T e freq @t
T TepId HITSCITd - 31— 6 (7.66 e /dien) # &f
feparr | |+t mfafta 228 &A1 7 aRue g81 e wfafear
dictt, b Aha, Wb W & 3 aTe 3 1 o | S AT,
14 &9 AT i vt ufafdart ek ot & fafter ar |
Hepfold P T3 31k I72 IS SeuTe & fory v |

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 g/ha. Four entries viz., CITH-
0-2 (1318.38 g/ha), CITH-O-8 (1494.4 g/ha), CITH-0-9
(1505.06 g/ha), CITH-O-27 (1305.73 g/ha) produced
significantly higher total yield than check Brown Spanish
(1118.85 g/ha). Maximum TSS (16%) was observed in
CITH-O-30. Average bulb weight was maximum in CITH-
0-9 (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.
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wIReft 1.12. & A9 & IR FO fALwarsii & forg waid uge &= aret @ i3l & wgelt segea

Table 1.12. The best performing long day indigenous germplasm during rabi season for some of the characters

ufafe v $3. | RA3. | vA. [Ssd< |.9.9.0. | et | R/ | ggenfar
Accession No. (f5./8) |(B./8)] (%) | (%) (%) Purple | diem | Downy

TY My AGB | Double | TSS (%) Blotch | Thrips | mildew
(a/ha) | (a/ha) | (%) | (%) (%) | /plant| (%)
Hremgdiva- 3-8 / CITH-0-8 1494 | 1212 58.8 | 18.8 7.56 8.75 | 14.33 | 15.12
Hramgdva— -2 / CITH-0-2 1318 | 1144 66.1 12.1 - 13.2 | 22.66 30.5
Hramgdiva— 3f-3 / CITH-0-3 1135 | 1120 74.7 1.3 - 11.91 | 30.00 | 20.36
Hramdiua— 3M-29 / CITH-0-29 1208 | 1109 63.5 8.2 14.10 30.71 | 29.00 | 17.01
Hremgdiva— 3M-32 / CITH-0-32 1197 | 1109 22.0 | 28.0 15.06 8.24 | 24.66 | 16.08
3itd/Mean 916 748 58.0 | 16.6 12.34 20.29 | 24.11 | 20.74
s Sfe1(a.f%.) /Brown Spanish(C)| 1118 | 1051 68.0 7.3 13.96 7.35 | 27.00 | 22.63
PRA 5 (4.f%.) /Coral Red (C) 1008 998 72.0 6.0 14.63 7.00 | 26.33 | 20.89
I 3TFaR/CD (5%) 142 127 4.2 4.4 1.56 ST | 1.935 2.45

TEI/N.S.

$3. - PoT U9, A 3.~ Ruvm I Sust, v, - U 9ot & oe, $.g31.0.- Pol garelia o uaref, a.fF. - gafa e

AGB - A grade bulb, MY - marketable yield, TY - total yield, C-check

W Gm & SRM o A & faeeht SHmgal @
AT

e 82 faceht nfaftai o 2 T ol Fma: s1s7 WifHer i@
DR V& P WA G T TRT| A e st Rifyer
(1118 5 /8) ¥ e uRifkdl & Sgaia ou A ST Pt
SUST T g8 (ROl 1.13)1 3t Sue ¥it-731170
(1428 f&5./2) # U M| iR T R FH-731170
(3857.05 In.) H aifr™ R T SH-731221 F P
goriefiet ugref (14.50% ) Siferepid Tl GGIATRICT ol =Yl
TP $R-731187 (8.84%) H s@cifod fowm ., S/
oI 1 =—IaH epl $E- 731206 (20.33 /drer) & Ui 1T

Evaluation of long day exotic germplasm during
rabiseason

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 g/ha) (Table 1.13). The
highest yield was in EC-731170 (1428 qg/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).

wTiRoft 1.13. T i & SR $B fAewarsii & forg wataw ueef w== aret &d 341 & fageft smge
Table 1.13. The best performing exotic long day germplasm for some of the characters during rabi season.

ufafe dean F.gLU. | i@ () g SR (%) | St erea (%) | Rrew/diten
Accession No. (%) Avg. bulb weight | Downy mildew | Purple Blotch | Thrips/
TSS (%) (g) (%) (%) plant
ft-731170/EC-731170 10.13 357.05 13.54 4.98 31
f-731216/EC-731216 8.66 355.61 11.43 6.07 30
2ft-731230/EC-731230 11.36 347.12 22.27 11.11 31
ft-731207/EC-731207 9.36 345.59 17.37 7.50 24
2ft-731209/EC-731209 9.03 337.01 12.05 5.55 27
137 Tfeer (T.35.)/Brown Spanish(C)| 13.96 349.64 22.63 7.35 27
HIReT 38 (T.f%.)/Coral Red (C) 14.63 315.27 20.89 7.00 26
Hifecd 3ed/CD (5%) 1.11 32.19 9.38 1.46 2.13

$g3U. - P gerefal 3 uaref, 3t a. .- iaaT e TR, a.fp. - Tl e

. 18 TSS - total soluble solids, ABW- average bulb weight, C-check
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JIIYDH WAV el Hefel 8 b qlEaSlg, DN H S
fafaear & srew g wfrafea fovar mam 21 97 g vu |
IOUTCHSD RAT IR JMUTRT &1 QITST Pl AT gotiferay &y
Siq IR fafaerdr o sreaae fosa m (FRoft 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).

aiReft 1.14. A wrer i e § Sg IR gea

Table 1.14. Biochemical constituents in various onion varieties

e TGS oo i | Sifidfiva nfafafyr | ot et Fd A1
Variety (fram./10039m. | (f%.am. /100 m. (%) (fr.am. /am.) (fr.am. /am.)
Tg3) Sfieg) DPPH activity | Total sugars | Total proteins
Flavonoids Total phenols (%) (mg/g) (mg/g)
(mg/100g QE) | (mg/100g GAE)
Fresh | Stored | Fresh [Stored | Fresh | Stored | Fresh [Stored | Fresh | Stored
(IR W/Agrifound Rose 48.12 | 26.14 79.26 91.86 | 79.33 49.08 | 99.33 | 43.33 | 10.48 14.40
TS @rec/Agrifound White| 40.95 | 20.40 46.73 68.86 | 47.94 25.37 [110.66 | 26.00 | 10.39 12.80
TUSA3IR/ALR 47.18 | 21.38 51.93 82.80 | 61.18 31.43 | 94.00 | 53.33 5.96 15.25
31t fdraeT/Arka Niketan 48.62 | 18.37 57.53 94.10 | 85.15 5491 | 98.66 | 36.33 | 7.67 16.25
31t diaieR/Arka Pitamber 4479 | 21.33 64.66 |106.86 | 82.07 47.32 | 86.66 | 41.67 | 6.65 18.78
arenf H‘T%/Arka Pragati 36.56 | 16.12 56.73 86.00 | 66.66 38.78 | 98.66 | 36.00 | 5.29 12.31
offg7 1 Y8/Bhima Dark Red 36.66 | 15.46 42.86 79.46 | 48.39 31.58 [102.60 | 25.00 | 3.68 11.51
o7 f5=1/Bhima Kiran 38.96 | 15.09 54.76 97.56 | 82.64 47.49 1119.33 | 35.66 | 9.61 18.32
ofiqT 97/Bhima Raj 44.88 | 22.67 57.63 78.70 | 82.76 48.65 [(104.00 | 52.66 | 5.00 16.08
offer Qg/Bhima Red 41.43 | 19.14 41.06 68.86 | 81.62 4397 | 91.33 | 33.33 6.52 17.22
offe7 orfeh/Bhima Shakti 46.01 | 22.47 65.66 70.23 | 83.78 42.43 | 94.00 | 27.33 | 8.52 14.49
offer %I‘HT/Bhima Shubhra 47.34 | 23.98 54.76 96.40 | 60.26 35.10 | 90.66 | 53.00 | 7.17 13.45
offer ’QT‘IT/Bhima Shweta 52.75 | 25.72 64.60 61.13 | 63.92 33.46 |106.66 | 48.66 | 7.61 15.45
il H‘Fﬁ/EarIy Grano 42.23 | 16.59 46.60 | 112.13 | 81.62 51.14 | 91.33 | 33.00 | 4.91 15.34
GRTT TAHRI/Fursungi Local | 46.80 | 22.07 | 56.26 | 94.56 | 80.81 | 53.60 | 92.66 | 25.33 | 5.17 | 13.64
Gﬁ%’@%ﬁ—l/GWO-l 42.00 | 15.31 65.66 77.23 | 88.20 54.53 [(102.00 | 39.66 | 7.73 13.46
DHYTTYR LERIES 41.81 | 22.03 61.33 84.36 | 80.47 44.10 | 89.33 | 28.00 | 6.43 18.18
Kalyanpur Red Round
U7-2-4-1/N-2-4-1 3479 | 16.81 79.36 81.93 | 77.96 37.51 | 92.00 | 45.33 6.75 16.53
TATTRTREITH 38 (et -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)
THUARIREITH Y8-2/NHRDF Red-2| 44.50 | 20.60 54.76 68.40 | 60.95 29.23 | 97.33 | 4133 7.21 15.35
Ul ifgd/Palam Lohit 51.87 | 26.59 64.70 81.73| 75.11 4583 91.33 23.33| 1.88 16.25
% ?‘Tﬁv_c{/PhuIe Safed 4424 | 23.18 51.76 81.70 | 47.48 28.23 | 80.00 | 45.33 | 7.59 15.01




- ‘Téfiﬂék q1f¥e uftdagd 2013-14

-

Eas:) TS ool e | Sifidivg afifafe | g e T A1
Variety (f.am./10039m. | (f¥.am. /100 3m. (%) (.. /3m.) (f.am. /am.)
7I3) Sivg) DPPH activity | Total sugars | Total proteins
Flavonoids Total phenols (%) (mg/g) (mg/g)

(mg/100g QE) | (mg/100g GAE)
Fresh | Stored Fresh | Stored Fresh | Stored | Fresh |Stored | Fresh | Stored
W ?Tq?f/Phule Samarth 39.76 14.58 45.46 90.50 72.37 42.55 | 111.33 | 49.00 6.07 | 15.49
gﬁ W/Phule Suwarna 28.44 14.33 51.46 86.43 83.05 54.86 86.66 | 31.66 7.64 | 17.29
refiueit W/Pilipatti Junagadh| 41.58 23.63 57.26 77.60 83.10 47.90 70.00 | 27.66 3.80 | 12.69
fiehet cgTge/PKV White 4344 | 18.23 | 79.36 | 103.13 | 48.40 | 31.37 | 86.00| 31.00 5.30 | 16.83
sl IIT%TCﬁ/Pusa Madhavi 31.29 14.21 52.46 64.96 | 76.71 47.33 109.00| 27.66 7.76 | 14.43
sl Q‘s’/Pusa Red 33.87 19.79 45.20 79.23 68.03 33.93 88.66 | 38.00 7.43 | 13.64
4T <glge tfﬁ\—c'/Pusa White flat 15.16 9.40 41.23 53.10 37.89 22.14 78.66 | 31.66 6.84 | 11.45
Q4T <glge ?IB;IC?/Pusa White Round| 39.44 15.63 47.90 81.90 68.94 36.59 97.33 | 37.00 5.54 | 15.55
W/Sukhsagar 43.30 16.10 52.33 | 114.93 78.30 39.00 | 108.66 | 41.33 6.44 | 15.44
ot ?:%l'l:ﬁ'a/Telagi Local 46.67 24.79 44 .93 81.50 | 76.48 44.48 88.00 | 36.33 7.75 | 21.21
SERRN 102/Udaipur 102 40.69 17.28 52.60 87.86 | 73.96 45.86 93.33 | 33.00 5.73 | 22.13
d TA-IN-3/VL-Piaz-3 41.20 18.20 75.36 | 110.00 73.51 44.87 88.00 | 35.66 9.17 | 18.28

TeIT- YR A Ugel fham T fasawun, deiRd— Yeror & o9 7eiH 915 fopam man fasdwor

Fresh - analysis done before storage, stored - analysis done after storage of three months

FAGITSSH ATAT

T S@ISC Feie (15.17 .31, /100 1. ) & Ao Feail
AT Feld TS HIA TS T8, S TG ol gavr (28.45
fr.am. /100 Iagg) # U g8 3R S i\ a1 (52.76
a1, /100 1. ) H U TS, I G Bl FAM U
Afed (51.87 1.1, /100 3. R ) T 1| < FE- HSROT
¥ 915, FolaHIEed AET § SPET ¥9 I HHl 3% 3R
T HAT g @IsE Fere (9.40 f1am. /100 a1 &g) 3k
IS 915 T At (14.21 3. /100 1. @) 5 UTH g8

Pt forTTer drT

~g7ad foTet JraT i T ¥ (41.06 1.3 /100 7. Sieg) &
q Bal H U g%, ISP a1g GAT giee Wi (41.23
fyam. /100 a1, Sig) & urg 7 3R Saay dod) @grge & uw
g3, IP 91§ B WM T-2-4-1 (79.36 H.11./100 .
Shieg ) derm witeress st (79.26 am. /100 a1, Sfieg) &
1| T HEM HSRUI & q1G, P {OhrileT AT H SgE-1g o
I gfeg g8 oIk Juaw gEarR (114.93 f4am./100 .
SE) ® U T3, AP 91§ BT TIF Telt g (112,13
a1, /100 317, g & e

Flavonoids 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).

Total phenols contents

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, TPCincreased significantly and the
highest was in Sukhsagar (114.93 mg/100g GAE) followed
by Early Grano (112.13 mg/100g GAE).
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DPPH activity

The lowest DPPH (2,2-diphenyl-1-picrylhydrazyl) 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%).

Total sugars

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).

Total proteins

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).

Collection, evaluation and maintenance of garlic
(Allium sativum L.) germplasm

Collection

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.

Evaluation

A total of 625 accessions of garlic were evaluated for 17
guantitative 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.
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Fig. 1.13. Dendrogram showing
geometric distance between core
accessions grouped into eight clusters

ECX 10

i traarwcae

3R g § It RN & g TR R 139.45% &89 A
=7 @1 e AUl Heber bl o H 3ferp g TR
(et 1.14) 1 fafysr e & forg amerar wfafven anfvoft
1154 FEgH 2|

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.
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Fig. 1.14. Comparison of coefficient of variance
in entire and core set for quantitative traits

o Coell ol Variation of enlire set
® Co=ll of Variation of core set

PL— B& o+ & TS (ﬁ.lﬂ.)/pseudo-stem length (cm), NOL ot Y Fe=ar/dien/number of leaves/plant , LL - 4t o Y o
(A.H.)/4" leaf length (cm), LW - Tt 4zt T TiteTE (.H1.) /4" leaf width (cm),WWL - O & 1T a1 (IT
- Tl & AT a9 (I1.) /weight without leaves (g), ABW - 3iId @vg fR/average bulb weight , PD - gata @ (4. )/polar diameter
(cm), ED - ﬁ% 1 ( @Uﬂ )/equatorial diameter (cm), NOC - Pferal Y AT /PH</number of cloves /bulb \WOC - ST Hferat &

1.)/weight with leaves (g),WOL

Rl 1.15. B f3HT & sicfa e dgqA ufaftd &t uga™

Table 1.15. Promising garlic accessions identified under short days

. 9. SA&ToT ggar TE ufafd T 9afd &5 | sifae o=
Sr. No. Trait Identified entry Local check CD (5%)
1 |fuue g Sust (fh. /) | Seogoit —471(84.86), Seegstt —39(75.71), | ol swa(46.76) 22.41

Marketable yield (q/ha) | Secgsit —432(69.33) Phule Baswant
WG-471(84.86), WG-39(75.71), WG-432 (46.76)
(69.33)
2 |G @ & T 638 (125-127 &) T wue 4.32
Days to harvest 638 (125-127 days) (138-140 f&A)
Bhima Purple
(138-140 days)
3 | @ WR () ST -48651(21.8),3Rs11-401(19.4), AT wuer (10.1) 0.80
Average bulb weight (g) | Seegsit —471(18.6), gt —49360(18.6), | Bhima Purple (10.1)
JMSAT-372896(18), MSA-344873 (17.6),
- 302(17.1), Seegsit —323(16.7)
IC-48651(21.8), RG-401(19.4), WG-471(18.6),
1C-49360(18.6), 1C-372896(18), IC-344873
(17.6), M-302(17.1), WG-323(16.7)

F.of.91.9., sfiFR o o9 A1 Hr aRfRufe= & aga
e STATGE BT T

Rifesn v ufym §rer @ Hepford 7 S-ged ufafdat o
Fotard., TR 4 99 39 ¥ $9b 0 FEER Al
faque I Ut &Y S @R & forw T ) foeet ot
gfaft § goud T <@ W g, SIeMSieR-677
(277.91 ®5./3.) & Ruvm A Ut AEagel vU |

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 g/ha)
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I e () PredAa-1 (215 6. /8.) I a1 was significantly higher than check Kodaicanal-1
T 3rferes oft TS ALEAH FoTheT P Tgeqquf RQowarit & (215g/ha). Some of the promising lines for important
|y |IReft 1,16 & Gy ou § fear 2 characters are summarizedin Table 1.16.

wRoft 1.16. 9 &A1 & 3iaia ggar 1€ smera dgq ufafear (g 1)

Table 1.16. Promising garlic accessions identified under long days (set I)

%. ufafe gar. | Qe | $.4. | sty | 1099 | RaS. |gaR. | g emar
. Entry (F.#) | (F.#)| Nnoc | (3m) (am.) |(f6./8.)| DTH Ability
S.No PD (cm) | ED (cm) ABW (g) | W10C (g) | MY (g/h) to Flower
1 | SweieieR-676/DOGR-676 3.64 5.80 | 14.60| 56.78 | 49.10 | 242.20 243 | T&/No

2 | SieiciierR-677/DOGR-677 | 4.31 6.20 | 14.05| 64.77 | 53.40 | 277.91 243 | H&/No

3 | PIEPHIA 1/Kodaikanal-1 |  4.46 4.20 6.33| 33.13 | 45.00 | 215.00 243 | =&/No

4 | PIEEPHA 2/Kodaikanal-2 | 4.10 346 | 7.00| 2833 | 40.66 | 200.00 243 | T8/No

SpIferd 3R /CD (5%) 0.56 0.91 3.11| 5.27 5.97 30.11 -

g 2. —gdi e, 3.2, - fayad <, .9, -Sforil i W, 3t @1 - ST F R, 10 6.3, - 10 Bferdi & aoM, f3.a13. - fauum aw
I, GAR. - GeR ae B A

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

30_351'\\r BEH q, 9T SrEET e & forw 23 @9 AT H Inanother set, 23 long day accessions were evaluated for
yfafet &1 g Ty gafa foeer; Hlamgdita— ™ — 1 twenty four horticultural traits along with two local
T fofes TATT b 1Y Jegie faar mar (FiRoft 1.17)1 checks viz., CITH-M-1 and Garlic local (Table 1.17). Entry
gfaf¥ Sfi- 5 9 689.77 fi. /8. & Ty T fqi &t G-5 yielded higher than check with marketable yield of
ot T arferep IusT uTg §g‘| 39 Siiersy / g o % 689.77qg/ha. Flowering was also observed in this
WH’E’?WQ‘I’%‘E‘I genotype, butit was sterile.

TiRoft 1.17. &« &A1 & sfcfa ggami 73 e aggy ufafeai (g 1)

Table 1.17. Promising garlic accessions identified under long days (set Il)

%. ufafe gar. | Qe | $.4. |stasya| 1099 | QA3 (gafl. | g ema

. Entry (F.#) | (F.#)| Nnoc | (M) (am.) |(f6./8.)| DTH Ability

S.No PD (cm) | ED (cm) ABW (g) | W10C (g)| MY (g/h) to Flower

1 |femEgdwa—sii-5/CITH-G-5 4.73 6.46 | 8.667| 106.66 | 89.33 689.77 | 280 gl/Yes

2 |sftemsdiva—sii-10/CITH-G-100  4.57 6.53 | 16.33| 95.66 60.66 618.64 | 265 T8i/No

3 |femddwa-sii-13/CITH-G-13|  6.60 4.08 | 14.33| 98.00 58.00 653.33 | 265 T81/No

4 |HremSdiua—sii-20/CITH-G-20|  4.46 6.72 | 11.33| 102.3 88.00 675.41 | 265 TEi/No

5 | emddiva—sit-23/CITH-G-23|  4.27 6.31 | 17.66| 92.00 59.00 613.33 | 265 T8i/No

6 |MemEdva-u -1(a.fF.) 4.37 6.13 | 14.66| 82.66 48.66 526.31 | 265 T&8/No
CITH-M-1(C)

7 |l g (3.f6.) 4.28 6.28 | 14.33| 80.33 55.83 338.74 | 265 | &i/No
Garlic local (C)
pIfcId 3R /CD (5%) 0.71 0.65 | 2.07 | 13.47 8.18 85.27 -

g2 -gdi @, . -Ryed T, &9, -sfodl o w5, st - ¢ifd os IR, 10 $.3. - 10 Sfedl &1 aoF, fars. -
fauve O Sust, Gaf. - gaR 9@ & F, a.f6. - w3t e

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
24
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Higar & A1y §t 5 ATeqq 0 Faffd dRd S MY T b
31 gof fopar w1 o oM 491G daef °, f weei- 1
(femr 1.15) @ik ASfid-11 (R 1.16) & 71 wd STel &
gfes ol e & forg Alfded (4% ) T i 17 uReg ot
W Y| Jg Aiffee (3% ) SUAR & SRIER YT 7| SHfde 8=
<1 &l 100% oft| 37 Sua A Ui Sfoieave § g 3R
45 f& & fier diel Tg MU

20 A

1 month

2 month

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.

control
B 1% sucrose
1 2% sucrose
1 1% sorbitol
1 2% sorbitol
1 3% sorbitol

1 4% sorbitol

3 month

SL- @ &1 &aT2/ shoot length, RL- 578 @ &dTs /root length, NS- @1 & IT/number of shoots,

NR- TSI &1 He&dT/number of roots

o 1.15. @gqd uonfa gaoti-1 i Jamene wRevr et W fafe SuERi @1 uvE

Fig 1.15. Effect of various treatments on in vitro conservation ability of garlic cultivar SG-1
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NR- STl &t He&dT/number of roots

o 1.16. S8 dershd HISTIEr —11 & TAWTeTeT HReEvT &FraT R fafis SuaRi &1 w4

Fig. 1.16. Effect of various treatments on in vitro conservation ability of garlic line CGT-11
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IRATSTAT 2 : WIS 1 Il fhel T ISt

AT Y STerarg aIRFRURTT & sgga TSt & bt &t
fJprT wnd.eg M. & t@ |aq genaret Tty gl
feauRe! 3R 3ifcrT SuHIETl Sl MaTendT & AR,
AiNIGT SGEl Bl IS o folg STt s <11 <& 8,
SR arifesdt 7o areft S e fapfad ol 511 ||

SATe TTST ol Sl ARl &1 Jeaie

I U iRt oo srRiferet famet o samer veselt @Riw (13
ufafdar), <&t (9 ufftar) ok @i (5 ufifter) & gegie
forar wm| Tedt W% §, Sua-1414 (6519 €./2) &
Scgee Tafd foee oflmr ot (54.76 <./8.) & aman
31 SusT gt T 1S (Fesr 2.1) 1 598 65.72% T A0l & Tex
AT, SR 3R g PR & (111.45 71) Fg 3iR
93.53% fauu IR Iust TS 2| I7 SIS arel 3R IR arel
Fal A H gk U T A SUA-1047 § HSRU & U™
TR 916 HSRUT &1fcT ~ggaH (23.33% ) U1 T8 3R Wb 91G
$0T-610 (29.06 %) 3R $TA-551 (30.99 %) H urg TS|

&t & R, Swe-625 (56.67 ¢./7.) (R 2.2) ik
$Uei-671 (54.07 €. /2.) (R 2.3) & Scope Tarfid foem
g o1fth (43.67 ©./2.) ¥ 31f¥d SUST gof Pl 71| =T
yfIfet o1 1 & 115 A & a1g Fraprer mar R 55%
W 31ferep T ol & STg 3R JIR IfRd Peg U TV 3R 90%
31rep dter i gY1 BT & SR 1 +ff nfafY Sese
I fope ot s1eh Y& | 98k Ag] T8 TS|

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.

Evaluation of elite lines of red onion

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.

for 2.1. $ue-1414 Fig. 2.1. EL-1414

fo=r 2.2. $UA-625 Fig. 2.2. EL-625

forr 2.3. $uA-671 Fig. 2.3. EL-671

AT TATST Y It ST HfafRdl 1 qeaie

TSt W% P SR 22, J&t B SRA 24 3R W% F IR
17 9t o1 T fohemt o Ty Jediend 3T Tl gesclt
W% & GRE, U TR, Ted-07-32 —TeeR-1
(62.78 T./3.), SI3IMRIR-1043-Te13MR (61.11 €./ B.),
SanofiaR-654-1 (5556 €./r.), SI3SIR-1014
(5355 2./8.) 3R ARN-2—et-Terp-SaR (52.41
2. /8) ¥ S T e e afts (4511 /3

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



31f¥rep IuST gof Pt 7| 39 i § 50% 3 @1feres ¢ oft &b
&g, 90% fauurT Sust 3R 90 UM 3iNId g o, WS
3R IR fed Pg IR Yy YeRuN ere off| YeRUr &
U HEM A gEaH SRVl & SlaieieR-654-1
(29.01%)  3iR IAF g Terh-07-1 2 (TA3R- 4)
(30.97 %) 3R TeAh-07-%12 (SIR- 2) (31.47 %) o
EISEN

&t & R, IR Ul -2 -4- 1- SRR (48.33
T./3.), SIeieiR-592-3a (46.67 ©./3.), SI3MSiiamR-
1048-3a (4529 T./3) 3R INeiSieR-1044-3ct
(45.16 <./2.) ¥ Tafa fawey oftr ofep (38.39 €. /3.) &
o 7 317 IuST St | TH-2-4 -1 -iR H ofm afeh
W 25.9% 37 Sea1 oE! T8 | URughdT o forg =Ifem srafdy
SlaiiarR-1203 (88 i) H iR & a1g SIRMSleR-
595-3et 3R SIRMSfleR-1047-%et (95 fo) & urd 18
(R 2.4)1 WERU & IR AgH 915 Jgad HSRU &
3NSNeR-592 -t (21.35% ) H 3R I 1 TH-2-4-
1 (SiueteR) (27.17%), +fmr faa (27.78%) iR
a1k -595 vt At § (28.07% ) Ui T

ERI% & SR Q1 wfifdal; fe-Ppum-2 (40.72 €. /7)) 3R
fi6-pua-1 (38.02 €./7.) ¥ =G fey oflmr <reh w8
(31.87 T./3.) & 3er 31fdres Iust ot 7| g1 wfafdar
70 I ¥ 3P P UR, 90% fIuurT Suw, 80% uty
AT 3R 5% A P SIS dlel &g, Gof 1Y U1 54 I AR
aTel g (dlee)) el 9 Y|

Tt ¥ Hihg WITST S U+ Uit &1 qeaia

&t HY & SR 3I8RE M, TR SeId @Ik AT 3T
TSI Uil o Joaieht fopaT T | uier Tfafe # i A
(34.94 T /7.) &I T H PA ST 36.19 H 40T /2. TR
TS Sy -171/90e1-4, S&g-122 TS, S -
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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%).

ot 2.4, SY3ohemR-1203-StR I
STeel 3R @9 7 &Y fikmace

Fig. 2.4. Early and uniform neck fall
in DOGR-1203-DR

During kharif, two lines, viz. C6-KM-2 (40.72 t/ha) and Cé6-
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.

Evaluation of breeding lines of white onion in rabi

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
34.94t/hain check Bhima Shweta. Marketable yield in W-
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401 /3Wa-4 3R g -422/3WdA-4 H oo o
34.29% 38.89 T. /3. & &9 UTS TS Siefch T fovy H T8
3359 ./ of (Aol 2.1)1 57 ufafeai & pot gerelier
o ggref 9.77-14.57% & &/ yrm = o ufafea,
AT TR (TS & 117 AT F 915) Y o § ugg o
Ugel IRUD &1 T3 | Seeg—367 H fauury Ius 23.3 €. /7.
3R aRugsar e & 102 AT & a1g Ui =1 ufAfY Seey-
043 TSt ¥, fauuri Sust 32.62 €. /2. 3R aRuesd AuTE &
110 fF1 & 91 TS 72| 1TeT W Y oy o fomeeT & o
& HIEH H T T8 A Seyg-344 wEl, fpfud 7
foradht Sust 33.57 <./, & St b wafera fomey of e & &
TR g IR 597 b T HSRUT &7l HIHT 4 T 37U
31 3reed B S99 3 T & 1 WSRUT &ifeT 37.2% UTS T
i ofimr &1 § g efy 70% 21 vRftEl; sseg-
440 /§TA-4, Sog-122 T, 3R Seeg-417 TEl H HSRUT
&ifer 25.9 1 30.4% & &9 UTE TS S&fh T fiw | ag
&fcr 70.32% et

g1 ufgdeT 2013-14

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 lossesin 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.

ARl 2.1, T F SR Ahe Tt it v ufafdal a1 ugefs
Table 2.1. Performing white onion breeding lines in during rabi

$3. |[fRAS |gaR|$.g3.0 | vds. | e dg | AR AT |HeRUT & 3 AT

(=./8)| my DTH TSS AGB | Double | @< 91 YR &fer

TY (%) (%) (%) (%) Bolters | Total loss of

(t/ha) (%) weight after

3 months of

storage (%)
g —171/30eT-4/W-171/EL-4| 40.00 | 96.88 | 119 | 11.87 | 34.38| 3.13 0.00 37.50
e-122 TSI/ W-122 AD 3856 | 93.67 | 118 | 11.83 | 43.93| 6.33 0.00 27.29
8eg-401 /$0ai-4/W-401/EL-4 | 36.43 | 96.07 | 114 | 11.10 | 52.34| 1.31 0.00 51.71
o422 /3UA-4/W-422/EL-4 | 36.19 | 94.60 | 116 | 13.25 | 41.11| 2.86 0.00 38.47
T 4q1(=0.f%.)/Bhima Shweta(C) | 34.94 | 95.92 | 117 10.64 39.27 | 0.00 0.11 70.32
pIf=id 3aR/CD (5%) 6.49 8.92 5.56 | 0.82 1759 | 6.31 0.72 15.64

$.3. - P I, QA - Fuoe /g 9o, ARk - G a& & &, T 43— v oot & &g, 9.fb. - gafa feem
TY —total yield, MY — marketable yield, DTH — days to harvest, AGB — A grade bulb

W & R = FA gaasiiar 31 ugref areft Wb
TS wfa et o1 qeaied

T 39 Pt gorieiier o uaref areft ufafar & A gt
Y Hegied AT T IR UfafEl srefd Seeguaci-5 g-
SRAY, Tadt-SiteTR- 34T tH-4 TR, Seeguac! —17-
SR 3IR Seeguaci-20U/ -2 | U 20 €. /2. ¥ 3Afdd
g W (ARl 2.2)1 Q@ wfaftEi srfq ssegvac-
207/mH-2 (2389 T./%.) 3R seeyuaci-174t-Siit
(22.86 T./2.) AUTE & 109 fA1 & a1 uRuep & TS| 1S
Tt & 18% & atferes peot germefier oI uaref urg g ik
o faf¥at & 60% ¥ M dai § Ig AT TS TS| 3iiAd

Evaluation of high TSS white onion lines during rabi

Twenty 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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ST T el ‘g?l?@ﬂ?f 3T ugref 37 aoft i1 wfafdat & lines (Fig. 2.5). Total storage loss by weight in three lines
15% 3 31fees o (ford 2.5)1 o9 7M1 & YR & 91§ viz., WHT-1A-DC (29.19%), WHT-10B (DC) (37.22%) and
TR &ifey fi dmspHl A THT Sseguac!-10-SRA (29.19  WHT-5A —DC (39.30%) was less than the check Bhima

%), Ssoygac —lOEﬂ (RA) (37.22%) 3R Segact- Shweta (65.50%) after three months of storage.
57 SRt (39.30% ) ® wafiet e offr & (65.50% ) &t

JUET HH I AT

IR 2.2. AT NG H g WIS GepH1 § $of garefiel 31 ugref

Table 2.2. TSS in white onion lines in seventh generation

wfafai /dea 31 Pt gemehe 3 SMTETY T 3
Entries/lines geref aret Peal o1 ufaerd Population
Percent bulbs having TSS more than Mean
15% 18%

Seeguac- 74 SRAT/WHT-78 DC 100.00 100.00 20.34
Seeguaci-97 SRA/WHT-9A DC 93.33 73.33 20.06
Seeguaci-17 SRA/WHT-1A DC 96.55 75.86 20.03
Sequac!-1581-1 Aeh-1/WHT-15B-1 Self-1 86.36 68.18 18.87
Secguaci- 184t SRAt/WHT-18B DC 93.94 60.61 18.66
geguaci- 18t SRi/WHT-1B DC 97.44 64.10 18.63
SeUACi—6Y SRAT/WHT-6A DC 100.00 86.67 18.53
SeegUacl-2 T/WHT-2A 89.15 61.24 18.47
geeguaci- 158t St =Ig/WHT-158 DC Mut 91.84 57.14 17.90
TIeI-SH3TR-017 SRAT/HT-GR-01A DC 100.00 42.86 17.86
geeguaci-5U SRAl/WHT-5A DC 95.45 40.91 17.64
geeguaci-10U (SRT)/WHT-10A (DC) 86.49 48.65 17.61
SecgUaci-20T TH-2/WHT-20A M-2 83.33 41.67 17.22
Tl -SSR~ 31~ T - 4 ~GHTHHI/HT-GR-3B-M-4-SMC 84.81 43.04 17.21
geeguaci-21 SRAT/WHT-21 DC 80.77 40.00 17.16
TErcl-SiiaR-0241 SIAt/HT-GR-028 DC 88.46 38.46 17.01
SecgUaci- 174t Sit/WHT-178 DC 81.25 28.13 16.74
TEci-SiiaR-014T Sft/HT-GR-01B DC 74.87 28.14 16.66
SecgUaci-22 TERil/WHT-22 Sc 79.44 22.43 16.28
Secguaci-10st Sil/WHT-10B DC 66.88 16.88 15.80
1T &c/Bhima Shweta 0.00 0.00 11.44
IIYR-102/Udaipur-102 0.00 0.00 12.10
e /AFW 0.00 0.00 10.63
%ol he/Phule Safed 0.00 0.00 10.03
didheg! E@I8e/PKV White 0.00 0.00 9.83
T glse 198/Pusa White Round 0.00 0.00 9.75
IfRID =R/ CD (5%) 1.70
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38 Population average %TSS and Total yield t/ha in high TSS lines
36 ) % SI=ID 3R (5% ): Dol gerehiel o uaref &
34 —— Population average %TSS
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2 Fig. 2.5. TSS and yield in high TSS lines
2 during rabi
(J(J(/(/(/?“&(J(/Oﬁ/(/(/(l(/(/;}/()ﬁ/'b$b\z
«%ogvo/\o &o@o Q:\’ﬁ”(r“xvobvo RRC OIS &ofo &E L)xe@\x%éo
&L T LT W E PP o7 P @
AN \{\péﬁo@&é&é\&@s o§®@ TEFEE Qm@@
& e &
High TSS lines and Varieties

BIe faaw iR faesft wret 3k Jgar WeRuT evpar ara
TS & a1 ApRuT W ApRia ufafRal &1 vt & SR=
i

BIc g ailR fageht vt & ffa &.oft 1.3, sfiFvR & Fapwor
fohy Tq 31 41 HfAfal &1 g, g T A H qeaimd
fopar mam Ta wfaftel o whe wafa fe ofm &an
(27.62 T./7.) iR et =afra e Fot gaurt (26.67
T /2.) B g H 3ifdes fuura Sus (35.14 1 49.67
T./3.) (FReft 2.3) urd 7| ans ufaftal § 93 eneR &
P AP & T@T T At F Beql 1 ufaad 55.66 |
58.76% & &9 Tl IR Ulafddl ¥ Yeru & 3 4N 91
TSRO &7 30% W A 2ff | SgAR HSRUT dTel Athg, TS i
fopet 31k aret e i foremt o T g HepwoT fopu T ik
Tth, Tie! H WSROI & MR WR T3 fohaT T S Hon
592 X Seg-448 Uh, 3R 597 X S 3.7, Th, H
fagurar Iust 28.65 iR 30.29 . /2. 31k Fot SR &fy
A 32.14% 3R 40.8% TS TS STafs gafie fomeg oftar
a1 ¥ fquurr Suot 33.3 <. /3. 3R Yerr &ify 56.25%
qIg TS|

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
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
crosses 592xW-448 F, and 597xW.E.Comp F, gave
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
33.3t/haandstorage loss was 56.25%.

aRel} 2.3. B Raw iR faeeft wrer & fiar a91e Hawur A uiw A8 Fafeat @ Wt & SR v
Table 2.3. Performance of top five progenies from the crosses made between short day and exotic onions during rabi

wafa $3. (RS |gaRk|$99.9. |0 945 | s F< | AR | WSRO & 3 AgHI
Progeny (=./8)] (%) DTH (%) (%) (%) |P<(%)| &< YR eafy
TY My TSS AGB | Doubles | Bolters (%)
(t/ha) | (%) (%) (%) (%) (%) Loss by weight
after 3 months
of storage (%)
TF-19 x FH-11 Thl TH2 49.67 100 120 11 58.63 0.00 0.00 50.52
S-19 x K-11 F1 M2
J-21 x H-13 (3@) Th1l T2 | 41.51 100 113 11 48.48 0.00 0.00 26.53
U-21 x M-13 (W) F1 M2




Annual Report 2013-14 é&}@k -

wafa $.3. |RaS. |gafk | 3999|095, | SisFg | AR AT | WSRO &S 3 FgH
Progeny (=./8)] (%) DTH (%) (%) (%) |P=<(%)| &< YR eafay
TY My TSS AGB | Doubles | Bolters (%)
(t/ha) | (%) (%) (%) (%) (%) Loss by weight
after 3 months
of storage (%)
3R-18 x1-9 (a7¢) TH1 H2 39.50 | 100 | 114 11 58.76 0.00 0.00 7.06
R-18 x 1-9 (Y) F1 M2
TH-6 x G7-14(aE) Th1 TH2 39.59 | 97.80 | 117 10 48.21 0.33 0.00 61.98
F-6 x N-14(Y) F1 M2
Ti-14 X 3@{;23(3@1} Thl 2| 38.57 96.30 113 11 33.33 0.00 0.00 55.00
N-14 x W-23 (W) F1 M2
ofr &7 (a.fb.) 28.81 | 95.89 | 110 11 24.49 0.79 0.00 44.80
Bhima Shweta (C)
ol gavrt (4.f%.) 28.10 | 94.89 | 113 10 11.78 1.72 0.00 47.30
Phule Suvarna (C)
phIfecrh 3T7R/CD (5%) 4.89 | 10.25 | 7.76 0.21 14.65 10.32 0.77 22.56

$.3.-Fe1 U, 1A 3. -Ruve awg 3o, Ga.f -JeR 0@ & 9, $.9,31.0.-Fa gemeial 3 ugref, T 41.%.-g 2ot & s, 9.fp. —=afa e
TY — total yield, MY — marketable yield, DTH — days to harvest, AGB — A grade bulb, C- Check

@%Wﬁﬁwﬁmiﬁlw Evaluation of yellow onion lines during rabi

iR Y TS I yfafdat & v uffe ar$-003 ™ o % Out of seven lines evaluated, one line Y-003 M gave
W (26.67 E’r/%,) Eﬁwﬁaﬁiﬁﬁwﬁmw (32.78 significantly higher marketable yield of 32.78 t/ha with

. o)
E/%) 7% 7 iR TR TERY & 91 R &ifY 34.12% o S total storage loss of 34.12% after four month.? of s'Forage
as compared to check Phule Suwarna, which yielded

fésgﬁgavrf (76.03%) NEGE ( 2.4) 26.67 t/haand had storage loss of 76.03% (Table 2.4).
ATRvft 2.4. 3 H a9 &b SR diel @it A e ufafay @1 ueefH

Table 2.4. Performance of the promising yellow onion lines during rabi season.

tieft =Tt it F3. | Ras |gaR |Fgau|vas | sa<c | dRaw et &ifay

ufafear 2. /% (%) DTH (%) (%) (%) g (%) Total loss (%)
Yellow TY MY(%) TSS(%) |AGB(%) | Doubles | Bolters | WSRUI& | WSRUI&
onion lines (t/ha) (%) (%) 3 wgA 4 gt
q1g F g
after 3 after 4
months months

of storage | of storage

arg-003 T 33.74| 97.70 113 10.77 | 23.18 1.05 0.00 33.05 34.12
Y-003 M

ot gaurt (3.f%.) 28.10| 94.89 113 10.80 | 11.78 1.72 0.00 47.30 76.03
Phule Suvarna (C)

3t drameR (a.fd.) | 27.95| 88.35 113 12.27 | 15.36 6.71 0.00 43.95 60.52
Arka Pitamber (C)

if=ad e (5%) | 6.36| 10.87 | 3.05 0.57 | 12.46 3.85 0.31 17.61 18.60
CD (5%)

$.3.-Fc Sue, 113 -Ruvm ama Suet, Ga.f -TgaR 0@ & 9, $.9.31.0.-3 gareia 3 uqref, T 41.%.-7 2t & &g, 9.f6.—=afa
TY — total yield, MY — marketable yield, DTH — days to harvest, AGB — A grade bulb, C- Check
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I Ahg 3R dielt Tor= ufafe &1 uodt w’ie &
SR i

el @RI% & SRM 15 1 /v wfaftat J, 8 wfaftar 3
35 T./2. 3 31feep IuT & | AR T T g o 36.95
T. /3. ST g eI i it (S1-029/WH-1, -
009 TS, S —340/TH-4) W MM 5T &t g |
3Nfd Sust (43.3 ¥ 512 T /8) U M1 W 219 A
45.45% % 19 AR aTel P < V| 313 Wi § 10% AR
el g <@ N St AT gur § 13.13%, Tel W
225% 3R Qe H 45.36% AR dll < U T IR
el (3g-029/T-1, g 009 TS, Y-
441 /§qA-4 IR Seg-178/TH-1) H T BR F I
(60% 3 31feres U 2ioft) 3R 3rfdresad 69.93% &g UTY U
STafes TAfd et ST g # W1 el Y AT 43% & Ui
TS| B: gkl 3R U g R H HeRUl & IR HEM a1
WERYT &ftT 20% A HF UTS T2, S HSRUT & 6 HeH 915
< derchrl arelf Seeg 442 T, Se-340/TH-4 3R
grse IIRFT praifore (SRTY) o oo &ifey 30% W o9 I1E TS|

Ugd Gh & GRM SIS Heal A IRE UBdl TRI%
(Terott) derspri 1 faefia fomam Tl g9 doshAl & T,
3TaTS T Jegie foar mm (fo 2.3)1 |t derpHl 3
AMFT fo it smer e Suw &) @R By durmHl B
A e ofimr 9T (36.95 ©./3.) @ @Al AR
fquue O SusT (44.4-57.9 €. /3.) U TEI AR AT
TRl XGRIB P SR Uh go! THAT 21 AfhT 39 ©: Uetoi!
afafel § @I ot R arel do(dlee’) el UIY Y, SEfhp
o7 a7 H 13.13%, Tol The H 22,5 % 3R tuhsse §
45.36 % TR dTel Pvg YTT Y|

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
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 (36.95t/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.

100 1

80 -

60

40 -

20 1

Bolters Mrk bulb

4 months (%)

1 White Elite Comp. LG -208-2
B White Genepool LG -208-2
8 W-009/EL-2 LG-208-2

AGB -1 90t & g (%) /A grade bulb (%), AR aret &g (% )/bolters (%), Mrk bulb —fAuvFtT @5 (% )/marketable bulbs (%), MY —
fuur AW IUST (€. /2.) /marketable yield (t/ha), TY -t SUST (€./2.) /total yield (t/ha), 4 FEM & 15 TR &fT (% )/ wt loss after

2 2.6. fafvye faewanaii & forg
Bt TWRI% & H A § Yerolt
derpHl (T) PT IS5 A JeHH
(&) & wra e

Fig. 2.6. Comparison between
LG lines (A) with their original

lines (B) in late kharif season
for different characters

Wt loss after 4
months
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TG U AT & B9 H TETNG BIeT g, it el 71l
STl SfelY WIS $F o1 § - TTegT H THeiel UR BRISH
oY F oIy agd P qeaRml Suered §1 Hig Wl
fafdearall & SwF SR S dEifie $ AeH F A
fafdreramati o1 faeRid et &g FeemerT § Pifrer &t 511 & 2l

FAFS II9 & H1egH W A Icures &A1 & forw
S TP U ¢ ATel g Dl [hedl BT fIr

I e (T STHHR) b AT 69 I dLhH! BT P
SAleTe AT SR oeHes A&l & foly &t § Jeia
foparT T | TR GershET (PleTet — 38.3 , dieAwst -50- 5,
TR -316 -12- 3, 3R PIAwt -316 -25) § Tafrad
fopem +f{HT SNHBR Bl T | 31fered Iust s 718 (|TRoft
3.1)1 dorepy TR 521 (110 o7 7) =~ foeey (142
&) Y g o STeat aRum g8 (R 3.1))1
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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.

Development of high yielding garlic varieties
suitable for different production areas through
clonal selection

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) (Fig3.1).

HTRoft 3.1, It 2012-13 F R A&I0T &b AR AGYA & AT AT GLHH

Table 3.1. Trait-wise promising garlic elite lines identified during rabi 2012-13

.5 Feqor g T ufafeat afd fem w1 R
S. Traits Identified entries* Check (5%)
No. CD (5%)
1 | foyom a1 Suw (fif./2.) | Plawit-38.3 (63.69), dawii-50-5 (62.46), o1 3R 20.05

Marketable yield (q/ha) | THRf1-316-12-3 (61.56), PlAwi-316-25 (61.16) | (41.02)
ColAC-38.3 (63.69), ColAC-50-5 (62.46), ACC-316-12-3 | Bhima Omkar
(61.56), Col-AC-316-25 (61.16) (41.02)
2 | GeRE & fog faT wfiRf-521 (110 f&) oftT aMHHR 7.09
Days to Harvest ACC-521 (110 days) (142 f&7)
Bhima Omkar
(142 days)
3 | oo gomeficd T ueref | HEIci-14 ®1e-0.5 (44.56), TRATA-5 /TH-4 (44), | 1 siwaR 1.98
(o) Hiofidi-11/T9-4 (43.6), waefidt-14-1/79-3 (43.6), | (38.2)
TSS (*Brix) PladEid-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 | oI g IR () Hiefleg-6-7 (23), Peri-316.15 (22), o7 SMHeHR 4.04
Average Bulb Weight (g) | Tici-14-1 /A4 (22), HiSici-11 (22) (16.9)
CBS-6-7 (23), ColAC-316.15 (22), SBT-14-1/M4 (22), Bhima Omkar
CGT-11(22) (16.9)
*TfAR = & 91 PSS J & Io

* Trait value in parenthesis following the entry number
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1. 3.1. wiRft -521 6 Sieg uRushar Fig. 3.1. Early maturity of ACC-521

T D1 peT 104 Tl 1 B 1k (2013) &b SR
Tt fRam T SR 16 JEET du & forg JeAt @
gt fopart | Q) S wfafdat (654 3k 671) ofR Ard
Qo agrepEl  (Wi-74-7, wAR-471, @rocd-
316.15, JReI-37, Plaw- 36- 0.5, - 14.6,
& 8-1) H T fopem i1 WRUST T JeT H BIeh 3fered
SusT (0.355 fpar. /4F) o 7 (frr 3.2 3ilk 3.3 ik
qiReft 3.2) 1 gretifes 27 wfaf¥a & g To 8! ur /= |
et T4 19 ufafdal & urmmr (g 3.4 )|

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
(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 observedin 19 accessions (Fig. 3.4).

HTRoft 3.2. @Riw 2013 H smera™ ufaftai ik Swa sl H g™

Table 3.2. Identified promising accessions and elite lines in kharif 2013

Marketable yield (kg/m’) 671 (1.28), 654 (1.24)

. 9. | d&r ggaTt T wifeai* Tt fer* HIfI®
Sr. Traits Identified entries* Check* 3R (5%)
No. CD (5%)
A |SFE
A Germplasm
o g Sust (Ream. /=1°) | 671 (1.28), 654 (1.24) AT wuer (0.355) 0.109

Bhima Purple (0.355

g |39 geehH
B Elite lines

o @ Suwt (e, /=).°) | wit-74-7 (1.04), wixf-355 (1.04), oftT Ruer (0.355)| 0.234
Marketable yield (kg/m?) PIATA-316.15(0.78), dlerezi-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)
*PISH § fAUUR A7 ST foret §1 *Figures in paranthesis is marketable yield
1400 9
1200 9
. “t 1000 A
Rr.3.2. W% & dram § f§, 00
ﬁﬁﬁqﬁﬁa‘T/aﬂaﬂ‘T/ ; 600
ﬁﬂtﬁ' Eﬁ [UST i 400 7 TY ing/m2
Fig. 3.2. Yield performance g 2000 1
of various accessions/lines/ 3 T T S T R B
. 82 Z 83 4339 382°% I TR ELo0oooay
varieties in kharif season RN N AR IV S GRS
] A L AT O~ I hi c ®
= SE58T3 00 3 £ £
x “gggdacs i
” Accession/Line/Variety
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o= 3.3 . @dw 2013 H yga™ &t T mera ufafta
Fig 3.3. Promising lines identified in kharif 2013

fort 3.437. wfafR T -282 5 &1 T & IR I & W P! To1-58
IGE

Fig. 3.4a. Bulbil formation on main axis over pseudo stem - axillary
position in line M-282

e 4 AHTTAd fafderdraii a1 srfersTae

TG o fafderaii @ IRT R & forg Aarder T
R U YA g% foba T (R 3.5) | AT SepR 3iR offer
RIS P S DY Al P AR AT IR qreqdi R HfeRifdad
foram | o mTeTEl H Y 5 qremH § 0.25 a1 0.5 ./ &,
2, 4- STARHIG 3fed 3t (2,4-8 ) 3R 6-
TSGR () (1 M /ef) a1 srsid (2.25
. /eft) a1 faeiRm (0.25 . /<) @ e
TN P WROT w05 fyam /eft 2, 4 - ek 1
. /i i o erferesad grm T Hfet i TR ArezdT (
5% 05 fam. /aft 2, 4- € 3R 0.5, 0.25, 0.1 foram. /.
U ) R TR fhy U1 HaeH & v T8N & 91g , R
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o 3.49. 9fafe AR -652 # To0 $o R Hivad! To7-37 R

Fig. 3.4b. Bulbil formation on floral scape - terminal
position in line R-652

Induction of somaclonal variationsin 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-
Dichlorophenoxyacetic acid (2,4-D) and 6-
Benzylaminopurine (BA) (1 mg/I) 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/| BA. Calli were
transferred to three proliferation media (B5 with 0.5mg/I
2,4-D and 0.5, 0.25, 0.1 mg/I BA). After one month of
culturing, proliferation of healthy yellowish calli were
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Uiet Bfet o1 IR &Y 5 T1eq § 0.5 . /af 2, 4 -2 3iR
0.1 frar /<. div & urg fram mam1 Faftfa herd or a1 &
gecaTe o forg mregm (5 Ared § 0.4, 0.2 3R 0.3
/et 2, 4 -3 @R 1 M /< div) § wHaRaT ax
& 7| Uep & WTeR WR Q1 I [aEH & a1g, el 4ty 0.1
foram /. 2, 4- < g Hregs | U U U R T et
1 . /af. PeieH I A1 @15 AT R R oRI |
IR & foam /T 98 gU dter 1 i /et prgicH  aiR
6% ERT I o 5 ATed H§ wIHERG R g TR
TRIFTSNTGAT H & hicepi URT &1 9| 39 TR herd Faei
& HTe A e &b GRacdTG o forq )7 fafer bt AHTeredieer
AT R 3Tee & fofy ATdhigs famam |

RO ~1: ST & W (5 + 0.5 iy /=
2, 4-3 + 1 famm /it &)

Step-1: Induction of callus (B5 + 0.5 mg/
12,4-D +1 mg/l BA)

3-4 |4rg/3-4 weeks

RO -3: T BT gFecdred (5 + 0.1

/<. 2, 4-31) 1T P A1 gl v (15 +
Step-3: Regeneration of shoots (B5+0.1 1 . /. srgAfe)
mg/l 2, 4-D)

2-4 3IU Fad (1 718 uAD)
2-4 sub culturing (1 month each)

TR —4; T 3R T & gweure iR

Step-4: Establishment of plant with
regeneration of root and elongation
of shoots (B5 +1 mg/| kinetin )

2-4 3U FgeH (1 718 uAD)
2-4 sub culturing (1 month each)

achieved in medium B5 with 0.5 mg/I 2,4-Dand 0.1 mg/I
BA. Proliferated callus was then shifted to shoot
regenerating media (B5 with 0.1, 0.2 and 0.3 mg/1 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/| 2,4-D. Developed shoots were shifted to
tubes containing B5 media with 1 mg/| 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.

WRU-2: B BT TR (15 + 0.5 Far /= 2,4- + 0.1 . /ofh. div)
Step-2: Proliferation of callus (B5 + 0.5 mg/| 2,4-D + 0.1 mg/| BA)

3-4 |41g/3-4 weeks

RO -5 BE IRV B A T SR Al
a1 g (f5 + 1 . /f #gafes
+ 6% THINN)

Step-5: Root and shoot elongation
with bulb induction (B5 + 1 mg/|
kinetin + 6% sucrose)

focia S Hae=

Second subculturing

21 3.5. g § bl WaH & H1egq W Uil & Yeeqred & fafdye a=or

Fig. 3.5. Various steps of regeneration of plants through callus culture in garlic



IR i (FifeeT) & forg ATseIdi-gaet ATaR

AEGT DT 5 g wU 9§ 9e7 § SR Il & w9 |
TR gt €1 AEeelgae gy W smeiRd ar
(Sifee) & forg AR fafde siimfers qa &t 32 @@gT
Tfaftl @ wEw & folg swHTe By M1 SifeeT "R
(TS 1.43dt) 1 el et wfafdar § Ffg o 5 32
vfaftal § AR B eHar @1 Hbad &l TR A
qEIDIgTd ST MenRa AR (SAaTE «3.73h4T)
Tqe R IR i g &6 75| s Tl 7 Q1 AR
&P gl fexge SN preARe S cgawen & w9 H 8 Fad &
(fer1.3.6 ik wRoft 3.3)1 Fifs ARSIy Sew
TR HIhR AR AT &b AT FET 2, FAICTY ST HATT
a7quf 3iR foMT AR aret T # § quf AR aTel FAl DY T
A & forg fpam T Fepelm B iR uga™ Y quf el ot
3T aTaTaRuT & I8 & foTq Hedifand fohaT 511 Hepd 2|

fRr 3.6 1. dt1 - ft2 yrgwR HEeH
Fig. 3.6a. P1-P2 Primer Combination
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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.

R 3.69. dt1- i3 urgwR WA=
Fig. 3.6b. P1-P3 Primer Combination

a/Lanes: M-af¥/ladder,1-5-3/G-3, 2-Sf-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 - I19=R FII/Ranibennur Local, 15 - ¥ TgaTel/Gadhwal Local, 16 - SfiSit-1/GG-1, 17 - SfiSi-2/GG-2, 18 - Siisi - 4/GG-4, 19
- Sf1-41/G-41, 20 - S-282/G-282, 21 - S{1-355/G-355, 22 - THI-50/AC-50, 23 - THI-183/AC-183, 24 - Til-316/AC-316, 25 - THI-
378/AC-378, 26 - TiIGTaRl/Godavari, 27 - WS- 1/5G-1, 28 - ¥ISft-1 /CG-1, 29 - Gt dd/Phule Baswant, 30 - 19T tRuai/Bhima Purple, 31

-of{HT 3MHR/Bhima Omkar, 32 - Thotl—2/AKG-2

a1 3.6. TSR WIS & AT 1 waeq

Fig.3.6. Banding pattern of primer combinations

wifRkeft 3.3. i SR AgSIPI-gae AR & Ve & FMUR R ufaftai &1 aqggd

Table 3.3. Grouping of accessions on the basis of amplification of DNA based mitochondrial bolter marker

wE | wafdid gwst e & T wfafea
Group| & &ETE ufafeat 6 dean Accessions
Length of No. of accessions
amplified fragment | with amplification
1 3.7dsT +1.4%T 23 656, 662, 663, 664, 665, 667, 668, 669, 675, Sfiuii-1,
3.7kb +1.4kb Siefi-2, Sft-41, Sf-355, wit-50, i-183, Wi-316, THsit
-1, dif-1, Fot swaa, A wud, T HeR 3iik Thst-2
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Group| & arE yfafal & G Accessions

Length of No. of accessions

amplified fragment | with amplification
656, 662, 663, 664, 665, 667, 668, 669, 675, GG-1, GG-2, G-41,
G-355, AC-50, AC-183, AC-316, SG-1, CG-1, Phule Basvant,
Bhima Purple, Bhima Omkar and AKG-2

2 1.4t 9 -3, -5, 654, 67103, T IR, T TedTd,

1.4kb Sfioft-4, Sft-282, wf-378, 3iik MgmEast
G-3, G-5, 654, 671NE, Rannibennur local, Gadval local, GG-4,
G-282, AC-378, and Godavari

TRAISHT 4 : WIS H Yo d9ihHl 3R Hax
el 1 faeprn

T2TehH e U Bl 81 UR= TR I UEGRT T IUIN &R
TS d91ehH e BT gf%het il 7, Fiifep 3w forw
R g BeewR @1 off It vt i emaegadr gl 21
D 3TeTal, fInRid Ha P qiftsd ded & SR fIaiad
R & foTg 39T SFRI Hearieh et Hft Agcayuf giem g
TSt H YT U4 7R 4¢3 G9TehHl B fasTT

BE TR J&I GAPHHT &b AT Dral H e Td YO Bl STRT
@1 1| R gegdn B Al gonfoa geyi () |
TR IR B Y8 FHRUT & foIq lerg T ST
fopg | wfaf¥ay 571, 650, 1014, 1044 w& «fr afk &
U 1L ER0 H SeEE 9N M, SEfs |l IR
FaueTal J 30 €. /2. | SITeT fA9ue I SUT Xt & SR
UITH €8 | TR Ioep! (1, IR0 H 16 FIHSI U4 |, == H
12 TAYSII) & Uehel g o SIS d2hHl bl [
T o B (R 4.1) 1 U, Td O, ST I+ deal bt
HaghT oft yrfr iR g1

H#.:{;r-f i‘,-'{ '\"i'ijj',i' \;,-:r "'
i’ ® FI Il f ?! I

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.

Development of male sterile lines and inbreds in onion

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,).
Inbreds fromlines 571, 650, 1014, 1044 and Bhima Shakti
in |, stage were found promising, whereas all the twelve
inbredsin |,stage had marketable yield more than 30 t/ha
during rabi. Development of inbred lines from single bulb
of selected parents (16 inbreds in I, and 12 inbreds in I,
stage) is in progress (Fig. 4.1). Advancement of selected
bulbs of F,and F, populationsisalsoin progress.

e 4.1. <ITST § TR dea dershHl, TSIl BT fABRT Td Wepx §ioT Scare-

Fig. 4.1. Development of male sterile lines, inbreds and hybrid seed production in onion



TR 97 deHHI &b SUANT W BRI et st 6t v,

Bl TRt & SR gIfd [l & AT 9= O, Haw
epRT AT ITch USTeh! T Jedieh fohdT TITI GT U, R
et ShemofieR dam-57 (R 4.2) 3R Seiefer
Hax-32 (for 4.3) § e 21.38% Td 15.84% Hax
afrt off der IepE Tafa e oflar afs (45.08 2./2.)
&1 T 1 Teh STT LT 37T USRI dval bl SATGT SUT
TTH g8 (ATROf 4.1) | 72 7@ HSRUT & &1G =TT HSRUI
&fer (13.33%) SIS FaR-7 F 9718 T8, SHP 915
SreNSMamR HaR-1 (14.67%) 3R SR dax-2
(15.67%) H urg e

DOGR Hy-57

a1 4.2. SI3MSIAR GBR-57 Fig. 4.2. DOGR Hy-57
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Evaluation of red onion F, hybrids developed through
male ssterile lines

Twenty-five F, hybrids along with their parents and
checks were evaluated during late kharif. Two F, hybrids
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%).

a1 4.3. ST3MISIIeMR Gax-32 Fig. 4.3. DOGR Hy-32

ATRoft 4.1, U8t @Hw 2012-13 F SR 3 Walaw el areft uw, Ao e
Table 4.1. Two best performing F, hybrids during late kharif 2012-13

T, TR e F.8. ffars. | gaR. |$.981u |dssdg |arRa | stew. | St geand

F, Hybrids (=./8) | (%) (%) (%) (%) &g(%) | () BN 31T (%)
TY (t/ha)| MY (%) | DTH (%) | TSS (%) |Doubles | Bolters | MBW (g) Heterosis over

(%) (%) best check(%)

ZlemefieR waR-57 | 60.56 92.39 120 13.08 5.43 2.17 119.64 21.38

DOGR Hy-57

geifleR FaR-32 | 67.78 77.05 120 12.44 9.84 3.11 111.90 15.84

DOGR Hy-32

31t foatae (@.f6.) | 30.95 60.65 126 12.24 3.63 30.59 66.93 -

Arka Kirtiman(C)

3t anfern (afd.) | 41.33 67.40 126 12.04 4.02 28.00 68.22 -

Arka Lalima(C)

offqr afts (W.4.) 51.11 88.14 125 12.05 0.65 8.70 89.85 -

Bhima Shakti(P)

=T =R (5%) 8.68 15670 125 0.85 6.07 13.70 23.52 -

CD (5%)

$.3.- P Iu, [1.A1.3.-fuvE I Suw, G AR -GaR & & 9, $.9.31.9.-Fd gaeiad 3T uaref, it 1. - 3iiae &< 9,

7.fp. - =afa e, U.u.— Ui TSy

TY — Total yield, MY — Marketable yield, DTH — Days required to harvest, MBW — Mean bulb weight
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<t % SR 57 T, TR R &l I Uoiih deiehHi e
JIFT T & AT i BT TRIT| SI3TSTeTR e —20
¥ fquuE T IusT & forv 54.35% T e 31T TS T | AT
Tth, HaR TRl ; SRR HaR-20, SteiieR Hem-59,
ISR AR-37, SRISIIR HaR-52, SRR
TPR-10, SRISNSIR FR-54, SRISHSIR  FR-18,
SIBTSTIIR FR-49 Td SRAHAR HAaR-55 H Ipe Fafd
SrSTIfer T foRe (44.27 €./3.) &1 310e SareT fauue g
U F foTq 25% Haw 31T s S 3 o el § 65%
T 20ft & s, STeg URUET 3iR SIS U4 AR dlel el d Ioh
95% fauur i IusT o g8 (ARl 4.2)) 1

During rabi, 57 F, hybrids were evaluated along with their
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,
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).

wRoft 4.2, 3&ft 2012-13 F SR Fafaw vgef= arelt B8 T, W e
Table 4.2. Six best performing F, hybrids during rabi 2012-13

T, A e F.S. ffars. | gafRk | $gadu.| staw. | fFEH gy

F, Hybrids (=./8.) | (%) (%) (%) (m.) AR 3T (%)

TY (t/ha) | MY (%) | DTH (%)| TSS (%) MBW Heterosis over

E) best check(%)
glamfleTR FaR-20/DOGR Hy-20 69.17 98.65 |112.50 12.68 111.26 54.36
ZlifleTR FaR-59/DOGR Hy-59 66.67 100.00 | 114.00 11.08 100.00 50.59
ZleNofiamR HaR-37/DOGR Hy-37 66.67 100.00 | 106.00 10.04 105.26 50.59
ZlaifleTR FaR-52/DOGR Hy-52 65.33 100.00 | 107.50 11.20 102.78 47.58
glaisfleTR FaR-10/DOGR Hy-10 62.41 98.48 | 106.33 11.57 106.67 39.30
ZleNofiamR HaR-54/DOGR Hy-54 62.50 97.32 | 109.00 11.22 107.98 37.41
o7 == (9.31.)/Bhima Kiran (P) 45.04 98.12 | 115.67 11.93 75.92 -
PIf=Id 37R/CD (5%) 8.44 3.57 12.19 1.14 14.39 -

$.3. - P I, A3, - oo a1 Iuot, gafk - GaE @ & &9, $.9310. - Pl gemefia o uqref, sitawan. - i &g

IR, U.U.-TSHS ToTfc

TY — Total yield, MY — Marketable yield, DTH — Days required to harvest, MBW — Mean bulb weight

TRI% & GRM 53 U, Fax iRl & I USHd demshH
Afed 9ROl & T gedie fhar Tl SaisiaR
RieR—37 1 fauur AR I & ferq 30.48% HIh HR AT
g TS| I T, FaR Rl A SeeieR HaR-37,
SIBTSTIR HAR-15, T SIASHIR HaR-14 H IGE T
TSTRT T R (34.74 T, /.) &l o1 H IS STHR b THH
Tl DI TG ATV TR U o folg 15% R 31T fewams
& T, T T Fep! frclTaT Td 31epf ettt § e
SpHeT: 20.04 €. /3. T 18.34 2. /2. fauur diver Sust e &

STeg, uRugdT areft EaiefiaiR-1203 iR 18 Tafid Ie=d
G9ThHT & 1T TSRE HhRUT fhU U | I&t HRAH b SR $7ehT
i fohaT TITI AT GUshAl H Y T HhR U FHA
Ih R TS R Ud STeg uRugsdr (94 &) & forg s
TIY | S GMPHI H FepRU A AR §F 1S Th, Al |

During kharif, 53 F, hybrids along with their parents and
checks were evaluated. Standard heterosis was up to
30.48% in DOGR Hy-37 for marketable yield. Three F,
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
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



60 T./2. A TG fAUuF I SusT oTH g5 1 A foAT arel
qerepHl b1 faqeft derehHl o T WPl R | IR & 70
U, Sl § A, 7 U, | H s HSRUi & arelt
40 €. /3. 4 S1q] fauur I Iu UTH &3 |

Ura R GeEpHI BT 12 IAd GeAHHI Db AT FPRT A A
A WIS B[S Th, Apika fpe ey g1 <alt
2013-14 & SR I7ehT e STR! ¢

SIANSNAR TPR-7 TAT SIASIAR GAY-50 BT
AT YR WIS Td dAggs @Y™ Acad
ORIATSTAT gt &Tor H FHTA 9T

3 U, HaR el (SeNSiem dax-7 dour SeiisieR
PR —50) Pl ARG AR DTS T& A -Icdeh AT
gRASHT # Sgerr aRem & oy Hga fbar T 2
SIBTISTRR Fe— 7 &t HIFH o foTy 3Tl & T 3D I
TN 1T I b Td U MAThR Bld &1 SGY Th o e, UTH
B 2 S {5 Siig U aR | I 21 g < a8t o 37idhel &
YR W, 39 Fx fhed | 40.71 <. /. fauos I Sust
TTH 88, i ITH JerTene e i ve (30.18 €./2.) &
34.88% 31ftrs & (o 4.3 vd ARoft 4.3) | gefeft 7 areft
9 R & Fg BT 3iRIdT I 68.72 1. &I vl
gaTs, JUTg & 105 &A1 915 P T3 AR $7hT HSRUT &
9 37e! 2ft | SIGTISITR FepR—50 & HAH & foTg aTgeRat
2 TAT TP Prc Th oI, MeATPR Ud 3MThSeh TN I b gl
g1 3 auf & 3idpel &b MUR W, TH Fax T | 37.46
<./3. Fuur IR It T 88, 11 Sope T fohe ofHT
%€ (30.182./2.) A 24.11% 31f¥as g (Rt 4.3 v iRof
4.3)1 I8 SIS & AR dTel ol A eh ¢ | Udel! e atell 39
P & g BT 3iAdT aoF  63.44 1. I@TI Tg Fpeid
foh e STec aRTghar drefl & 9T AUTE & 106 AT §1e 39!
TS T T e § 3R ST FeRoN emt ST ot B
g foret s w3 forg off st 21

B3NSR WeHR-7/DOGR Hy-7
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(94 days). Eight F, populations from crosses between
elite lines produced more than 60 t/ha marketable yield.
Out of 70 F, populations from crosses between short day
lines with exotic lines, 7 F, populations produced more
than 40t/ha marketable yield with good storability.

Sixty F, hybrids of red onion were developed by crossing
5 MS lines with selected 12 elite lines. Their evaluation
during rabi2013-14isin progress.

DOGR Hy-7 and DOGR Hy-50 introduced in
AINRPOG

Two F, hybrids (DOGR Hy-7 and DOGR Hy-50) have been
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). Itis
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
cultivationin kharif season.

SYMST3IR HWeHR-50/DOGR Hy-50

a1 4.4. SINSTIR -7 Td SINSR Fhx-50
Fig. 4.4. DOGR Hy-7 and DOGR Hy-50




@

ICAR

IR 4.3. 8. A YRANT WITST T AgHA AT Aead URATTHT H FHIAE AR B SITISHeTR Ha-7

3R SNSNIR GpR-50 Y fagvE a7 Iust

Table 4.3.a. Marketable yield of hybrids DOGR HY-7 and DOGR Hy-50 introduced in AINRPOG

ufafe fagure @ Suw (. /3.) IPE AT
Entry Marketable yield (q/ha) e uR gfeg
Y 2009-10 | %&ft 2010-11 |¥dt 2011-12 | 3fIWd | Increase over the
Rabi 2009-10 | Rabi2010-11 |Rabi2011-12 | Mean | best check
SlanfiemR P-7/DOGR Hy-7 492.8 382.2 346.2 407.07 34.88%
glanfieTR FaR-50/DOGR Hy-50 - 376.9 372.2 374.55 24.11%
7 fox=1(=.f.)/Bhima Kiran (C) 271.4 306.8 253.0 277.07 -
i1 351 (7.f%.)/Bhima Raj (C) 344.4 335.0 205.1 294.83 -
T ¥ (9.f%.)/Bhima Red (C) 374.6 318.8 212.0 301.80 -
pIfTdh 3FaR/CD (5%) 4.44 7.02 8.12 6.52 -

[Tt 4.3. 9. SINONAR FAR-7 3R SHNSHIIR FHR-50 H 3H ¥4 Pre YR T P HSRUIET
Table 4.3b. Mean bulb weight and bulb storability of DOGR Hy-7 and DOGR Hy-50

ufafe ST vg R (IT.) YSROT &1 (%) P BT [Prc BT IMHR
Entry vg. bulb weight (g) Storage loss (%) Bulb Bulb colour
&t <t &t st | wft kil it | shape
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
SrafoflemR HaR-7 7391 67.27 64.99 68.72| 30.00 37.99 | 34.00| T A | TUC TABR
DOGR Hy-7 Dark Red | Flat-globe
ghanefiamR Far-50 - 68.06 58.81 63.44| - 2971 | 29.71| I A | MR
DOGR Hy-50 Dark Red | Globe
o7 e (.5 52.65 64.02 59.33 58.67| 34.35 4251 | 38.43| fhepr otel | MedR
Bhima Kiran (C) Light Red | Globe
o ot (3.%5.) 59.89 63.65 50.84 58.13| 57.00 84.38 | 70.69| eI & | TABR
Bhima Raj (C) Dark Red | Globe
o7 ¥ (3.f.) 60.60 61.03 48.84 56.82| 9050 9358 | 92.04| 9 el | AU MATBR
Bhima Red (C) Medium | Flat-globe
Red
1D 3R (5% ) 5.42 6.72 422 545 | 7.24 9.17 8.20
CD (5%)

7.5, - Tafrd o/ C-check

&Y 3R TIE F IR Ahe TSl B G BT a1

Heq1h

TR G FAHH BT STANT IR Uh, Hhg TS &l Fahe et
a! fImRia fosar mar (iReft 4.4) 1 el g o s
Hepr fopeql & 3, 7 Hepx fopedl & Fepe 3197 28.7 T 69.3%
ug TE| HaR e § 9, e ¥ gafid feer ofmr &an
(3222 ©./2.) R 10.35% saT & Y 35.56 <./3.

. 4y  TaduF O U OTE 8

Evaluation of white onion hybrids during rabi and kharif

F, white onion hybrids were developed using male sterile
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).
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TRl 4.4. <t &b SR Ahe WIS & U, WA fhe 31 U

Table 4.4. Performance of white onion F, hybrids during rabi

Hepx e T, R el A T, AR fet Y Wi & R ufdrere Srsan(%)
Hybrids fauoe a7 Suw (2. /8.) | Superiority (%) of F, hybrids over Bhima Shweta

Marketable Yield of F, frgur el W’ﬁa Ao T oft | veRuT & 3 g

hybrids (t/ha) AT |Swueef | AR | | AR e

Marketable | Total Soluble| Marketable| A Grade | Wt loss after 3
yield Solids bulbs Bulb months of storage

T geoyg AepR-1 27.05 -16.05 24.21 -5.62 11.96 -30.49
Rb W Hy -1
T Seyg HPR-2 34.79 7.98 23.89 1.66 5.58 42.59
Rb W Hy -2
et Secg HR-3 35.56 10.36 26.32 1.89 12.98 31.35
Rb W Hy -3
Wt Seog HeR-4 29.36 -8.88 1474 -2.29 -19.44 37.50
Rb W Hy -4
&t Seeg HAR-5 25.00 -22.41 15.09 -5.73 -10.98 -60.56
Rb W Hy- 5
At Secg HAR-6 28.33 -12.06 18.95 -1.67 -27.98 -84.74
Rb W Hy- 6
At Seg HpR—T7 33.97 5.44 10.21 -5.72 39.27 -54.99
Rb W Hy -7
o & (3.f%.) 3222
Bhima Shweta (C)
wpIfd 3R (5%) 4.42
CD (5%)

7.f%. - Tafd f&/C-check

TRIT P SR At U, Fepfa fpeT o1 Yot fha T
I foreet T o &6t 31.67 €. /2. & I A U Haw
feer o 39.18 €./, fIUvH JFg IuST UTH 881 U
26.8% TG 12.5% o= 3iIST 48T A Pl Td o
IR IS H ST TS| I [T IR 44.6% T 23.7%
ST $HHA: el Yd fAUuH 1y Jut o forg e g8 (R
457G ARt 4.5)]

During kharif nine F, hybrids were evaluated and one
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).

o 4.5. TRT seeg WaR-1 3R T seeg Ha-2
Fig. 4.5. Kh W Hy -1 and Kh W Hy- 2
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AR 4.5. TWRI% & SR A% Th, HHRA el i FuT 97um ur e
Table 4.5. Superiority of white F, hybrids over Bhima Shubhra during kharif

it foret o, R fobet &1 9fteT ey o ST Arme , ¥R et
Hybrids Superiority (%) of F, hybrids over Bhima Shubhra 61 Rue a7
T Sioft FASTS | Rudmm | gagemda | gegdas | S0 (€/3)
F I IUST 3 eref F e Marketable yield
Grade Bulb | Total yield | Marketable | Total Soluble | Days to t/ha of F, hybrids
ield Solids harvest
Th geog HepR—-1 10.58 1381 -0.86 -1.40 0.00 3571
Kh W Hy- 1
TN geog R -2 -19.61 -24.82 -4.97 -23.30 0.00 22.62
Kh W Hy- 2
TH Se HhR—-3 -19.61 -24.82 -4.97 -23.30 0.00 22.62
Kh W Hy -3
T gy HeR—4 28.08 44.64 -13.96 -0.26 0.00 39.18
Kh W Hy- 4
Th g HhR-5 7.03 2.27 -17.14 -7.85 -5.34 26.75
Kh W Hy- 5
TRIh Secg PR 6 -7.39 -417 -5.83 470 0.00 28.57
Kh W Hy- 6
Th g HeR—-T -12.56 9.95 -11.08 -8.14 0.00 30.95
Kh W Hy -7
T geog HeR-8 24.68 13.05 -4.12 4.99 7.28 34.32
Kh W Hy- 8
TIh g HehR-9 9.97 27.78 -22.31 470 0.00 31.43
Kh W Hy -9
AT gur (3.%.) 31.67
Bhima Shubhra (C)
pIfid 3R (5%) 5.96
CD (5%)

9% - Tafa f5/C-check

TST § Tt fanei T SeuTe

TTST H Hh R el BT UG el o fofg Tausifal &1 =1
BT T 921 B | SATT U faeet bt faIepreT et
Hgayul g1 TRANIR & J1edq d THford fohedt @t

SeqTe T T et qEOrT @ HaeH A Geeaied drel
4 Qroft TefOTa FuSIfAl et SeaTed faam Se|

TR+ &THaT BT FHRAT

@S # MEARARE IRT & 39 GhIS igdr o
Hgeaqul AT ST Bl g9y o wigaret (7.5,10 w@
12% ) ! I 31eTT= B ST BT T | RS AR
B 10% GohIST AigdT R =T QI Al ol e H
3TI&TEHT SgaR T 7| T GshioT Al IR YOT Igd 4

Haploids productionin onion

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.

Improving the gynogenic efficiency

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



of (= 4.4)1 igre gfeg I= GhIoT Aigar (12%)
JeaR oft, @ifdeT qur Sga el U w atel | et 1
qsq SHerdl @l Wt 40 A, AU UR 24 T 48 Hel & forg
G T b 31 TRIAIST b & H g GER el 31T

(12%) but embryo emergence was not observed. The
explants i.e. flower buds were also exposed to low
temperature at 4°C for 24 and 48 hrs. But this did not
improve the gynogenic efficiency in the varieties tested.

9 -
8 -
7 -
X 6 -
2 5 -
c
& 4 )
<) I Bhima Shubra
c
S 3 9
o 5 1 Bhima Kiran
1 | .
0 4 ot 4.6. TSR 9= GehisT
7% 10% 12% LESLEQRRIC
Fig. 4.6. Effect of sucrose
Sucrose concentration concentration on gynogenesis
TR Ut &1 fordT fasayor Ploidy analysis of gynogenic plants

TR & meam | ST e td warg
DIRBITA GRT TR0 BT faswor fpar waml RS
figch & <@ w5 59 dal § | 40% TRANS dte
TR, 52% THrsmIforT aem o fEford o | iferepfaet gr
fascburuT fopg ¢ 21 el H 15 TepfOr qerm e feTgfor g
U | ATGEST AT SR THTMOTT A T 3 Fegforerenvun
B 3 I | uRac o ehdT 81 Ul i STETar
JEOUT G2 dTel ITe TAUHAR URIFRT T IUANT &R I7ch!
STra &Y TS| & & TTeY M- TRl & Tehel
siferefier Tdt 1 <@ Tl MRS gel & URa QY
ST &1 Taer aifeteflas 2u 6T IUFRART A gfE i T3
Teaifesd fu U AT dtel § |, i il dg & forg
TRt & R MR e gt ST R g 2 (7 4.5)

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 gynogenicin 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).

@d/Lanes: M: 100 it #71dR/100 bp marker, 1- 7 TRHIFG SfO/Gynogenic Diploids, 8- TRFISIES TehTfUTd/gynogenic haploid

ot 4.7. TSR fEIfOral § WU qerfar THTHIIR fassuur (TRMSIAE dtel & ey Miterse a1 ufafafe)
Fig. 4.7. SSR analysis showing homozygosity in gynogenic diploids (representative DNA profile of gynogenic plants)
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g fag g giert o1 fgapforfaravor

SRINTITET URIRATCRIT H TepTfore &t it gU Mrereifrep dieit
BT 0.25 HI.HI. PRI 4 24 el & fore aRfare fipar T
dtey fohR = et febu Tq iR fOrer &t epiferepTiHclt e apiferept
fasTT o GRT gf¥ &1 731 dlel I Feigg fpam T 3R TR
febeerl & 10 HTgel BT Ul erg SeuTeH < foTy Iuered &l

IRIATSHT 5: TTST H HTHR HY AERIT A T9

TTST T HH ITGHAT DT JE DR AR T (SifeeT) 2l
QTS o JAGRUT & HIRVT HSROT &1fcr H gfg Bt & | 379 AR
BT T BT U et R FHT o arelt Hfoham g 3iR
TR 39 7T 1 TfhaT H el A &

ST H JIGRUT STETIT

<l 1 TS BT 54 b IS TS SR SR & foly el bl
i foha T 9T BU A GR% H IS S arelt
TiHTHS 8 ve (VIR ), ofimr 31, ofimr ¥, o g
3R ofier gy ot F et aigpror (i am 4t i H)
ST T 3 foheAl § 12-18 IR & a9 1ferehed Sigwur
<@ T ST A WIS ST ¥ W 3igRUT Sea! IRl I
3R I8 16 d WHIE H 100% e Ugd T ]&T H AT e,
TT-2 —4— 1, 1 oIk iR ofimr & foet F sigRor
LRI 98 QX A ( 6-9 AHTE) &SI 57 H PR 98t
I 5% P IURT 21 d THTE Tep IR AT 37 UPR, T
a3 3 <& 3fiR @{iw i & e sigRur § wE
iR T (RIF5.1)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.

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.

Sprouting studiesin onion

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 lowi.e. around 5% till 21
weeks. Thus, there was distinct difference in sprouting
behaviour between rabiand kharif varieties (Fig. 5.1).

120 -+

100

Cumulative sprouting
N o)) [o%)
o o o

N
o

=ADR
=Bhima Raj
=Bhims Shakti
=N-2-4-1
=Bhima Kiran
=Bhima Red

= Bhima Super

Weeks

=Bhima Shubra

123456 7 8 9101112131415161718192021

Bhima Shweta

for=r 5.1. faftre fasesl & aig=ur o1 faavor

Fig. 5.1. Pattern of sprouting among different varieties
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SRfRrsror (&) amaTdt

TR ST 3R 3FPRoT P foTq HfifersIon et o faepRia e
& foTT fawT ST&T0T aTet TSTah! BT HARUT T TRIT| g SHh_oT
P T g IUIGT b foTT @RI% ( 2013) H &I | ToHD
atery 3fiR Adferr § & Sy Fepren man dafr ik B
TP, 31 3 e IR sgwud (THaRYT) 3R
AR 3TgehH (TATISIR) HIGR & ATl Jeifdha fohy Y|
o & S8 / yaeH |af H§ | Al 21 IR USHd & o8
Tqe dr Sufefr diell & Ham ugpicr i gt v g (arfera
5.1) | ST Ueh AUl WRIFIT IR fasHgedt weaet g, gafery
drdl 1 Fafr § W fAfde srefler @1 urar ST gfeee gl
ITAITR HIIR URFT USidh o MGl 3Tefier H ugam
& foTq THRTRUHT HRhR i goi T & a1e8 & (o 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
Jamplicons 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.

ATRfY 5.1. 3MfUads A1HR & SUART | Wafcrdl & AR UPil BT JedidT

Table 5.1. Details of progenies evaluated for hybrid nature using molecular markers

Sr. No. | Cross No. of seeds sown No. of seed germinated| Confirmed Hybrids

1 T fdmT 110 X &t 780-1 20 14 14
Bhima Kiran 11A X B 780-1

2 o7 fhe 7 X TUHIIR 3 4 2 2
Bhima Kiran 7 X AFR 3

3 o Y8 1 X offm foem 4 10 4 4
Bhima Red 1 X Bhima Kiran 4

4 TURAIR 1 X T g 2 5 2 2
AFR 1 X Bhima Shubhra 2

5 AT fheT 8 X TUHITR 3 9 5 5
Bhima Kiran 8 X AFR 3

6 T foRe 9 X offwr U 3 10 5 5
Bhima Kiran 9 X Bhima Shubhra 3

7 qUtheee] 2 X HHT 91tk 3 10 5 5
AFW 2 X Bhima Shakti 3

M1 2 34 5 6 7 8 9 101112131415 16

Ao o o0

" TR AT

Hthe R IRAT USTeh &b 3reflel Y U ol gorfdr 21

White arrow indicates the presence of allele from pollen parent

&i=T/Lanes: M-HTdR/Marker, 1 — 197 == 11T (€T wota)/Bhima
Kiran 11A (Seed Parent), 2 — T fae 110x& 780 (1)/Bhima Kiran
11AXB 780 (1), 3 — +fimT fawT 11uxat 780 (2)/Bhima Kiran 11AXB
780 (2), 4 — 7 famT 119x&ft 780 (3)/Bhima Kiran 11AXB 780 (3), 5
— offr fdR= 110x&t 780 (4)/Bhima Kiran 11AXB 780 (4), 6 — T
fR 119 780 (5)/Bhima Kiran 11AXB 780 (5), 7 - +fmT fawe
119x&t 780 (6)/Bhima Kiran 11AXB 780 (6), 8 - T fame 11uxet

780 (7)/Bhima Kiran 11 AXB 780 (7), 9 - 9|1 faRe 110x&t 780 (8)/Bhima Kiran 11AXB 780 (8), 10 - 17 fawe 110l 780 (9)/Bhima Kiran
11AXB 780 (9), 11 - T foRe 110xat 780 (10) /Bhima Kiran 11AXB 780 (10), 12 - T fRe 110xat 780 (11)/Bhima Kiran 11AXB 780 (11), 13 -
o fomT 110l 780 (12)/Bhima Kiran 11 AX B 780 (12), 14 - T = 110xdt 780 (13)/Bhima Kiran 11AXB 780 (13), 15 - 7 o 110t
780 (14)/Bhima Kiran 11AXB 780 (14), 16 -s5ad 780 (URFT U )/Baswant 780 (Pollen Parent)

f2r1 5.2. TAQWR AT (TIeH 138) gRT U, Tiell & HahR B BT e
Fig. 5.2. Evaluation of hybridity of F, plants by SSR marker (CM138)
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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
Rajand Bhima Red. As they are multi-allelicin 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 (ACMO06, ACMO09,
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 specificunique bands can be used for testing seed
purity, admixtures and cross-contamination, which is
likelyinan allogamous species like onion.

B s 6 SufRARI/Shows the presence of bands
BSU:HHT U=/ Bhima Super, BSHU: #HT 41/Bhima Shubhra,
| BK: *ftHT fd5==1/Bhima Kiran, BR: *f{HT I51/Bhima Raj,
BSH: HHT 21fth/Bhima Shakti, BRE: "MHT &flcT/Bhima Red

o1 5.3. 3710 cafte IgHU! TTEFRI & SR TR TATHSTR HIER &
= g1 fobedl t gga

Fig. 5.3. Varietal profile of SSR markers based on eight highly
polymorphic primers
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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
abscisicacid 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.

-

Pilipatti Junagadh
Arka Pragati
Phule Safed
Palam Lohit
Telagi Local

Agrifound Rose
Phule Samarth
VL-Piaz-3

Arka Niketan

Kalyanpur Red Round
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Fig. 5.4. ABA contents (ng/g FW) and sprouting (%) in onion varieties
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Project 6: Integrated disease management
inonion and garlic

The sustainable and holistic control mechanism of
various diseases of onion and garlic are being focused
through integrated disease management system.

Maintenance of fungal cultures

Pure cultures of Stemphylium vesicarium, Alternaeria
porriand 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.

Occurrence of onion smudge

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.

2 6.1. WITST UR &reqT [T b T8I0
Fig. 6.1. Symptoms of smudge disease on onion



RIS 7 : WIToT Ud g & fasToperfae <
T IEE 3R fAgH

QT 3R TG bl Scarcepdl TS A g8 T et 8|
forTogal & N & 31ed STHERY 3iR eI STt Tehicr & HRuT
PRt e 3 RG] T FIpRic T foram 7T 21 5 uRairer
& Ted, @ SR Fegd & [ faumged & forg figm
BRI TR fhg STT 3E & FORTRY S7epT Siaier ot 17 ||

Tiff e v Ty

Tfeieh A elcre fauTy] e P! UGHR PI THTad P
ATl THRT HICITARRE g1 ST Ul oM & fog 3Rt -
diflerR s fafer &1 faepre b ol =7 ugfar 5 @ie
M () ST & 1= TRERT @1 ST BT T 3|
ISR W, 960 ey ot <14t = yae umg fomam )
yae & faferear i g 2g, vaffa . S ehens
HHcTeT TR IFEhHIC <l 15 | 33T TfshdT GIRT el qRT AT dY. St
1 960 ddiesT argehm UTH fovaT 1T 3R Tredieftans Sf e
5 S1el T $9 fafY 1 EgT & & T b wkieT g
HIRIC Gl 3| $9h 37T, TMfeieh A elcre ATy ol g
StIfRres a1geem oft u fobarm T (ot 7.1) | STRGAY ST &
glefl T Col Bl BisaR 8596 Yfrailcesd, B8 AU
3MARTE # diiifed A7 3NRgAce § § (S d& ufafe
%.po1020285) | 3TIehH T H HRAT ot P elcre
fawToy & R ST F 8% rgseA famer ar T micfs
B elce I & STISTRYG & e s e 4 |
14% T URIT AT Mfefds B eicre fuTu] & 3TaTRTS &
TR ST Y MMfefep I efee faumy iR 3 drefarRa
& IISTRYE P A1 HISASH! (blel ST TR Tp T Bl
e g3t (et 7.2) 1 ifefes BiaT eice 1979 S713TRYS 1
(Jectiehor) = I A FRIRT [ATY] , §CvaR Alsieh [Ty
, BTG AT AIRINRT fAST0] , Giger Fivids 397y 3R e
grcer ot 6 faTyy & ATl T BT T ATl SRR 2
(SR 1) PlorT T FaxIRMT 9] 3R gever Al
farTOy < PRIe T TRAT| STISTRYG 3 (SISTe2) Jever Al
fasy, @lers i AR, e gicel |6 fawng
IR T FBRINIT fawTy 3R Mfofd cice fawTo o et
TR AT JNIRUH4 (SIS3) rarreim fawmy &ff, ¥
FAlgR 1 FIoip 97T, VepIfIcH aice [N, Feard
IOy O=7, TR 1 BRI fAST0] 3R GIGeT] HIste 97T
&, ANARTES (HuRie M) PlereT T FFRIRRT fasy
FARNCE Foidp Q97T , Ffic gice) Ht 6 faury , I8 Fellegy
&I HIoIp [ATY, UI9eTR HISieh [N, SefdIN e AR
famToy 3R T faNTT) T @ SiR STITRU 6 (TAE)
PTG T ABRNIRT ST 3R FoTraT fITo s e uTg Tq|

Annual Report 2013-14 é% -

Project 7: Management and Diagnostics of
Onion and Garlic Viral Diseases

The productivity of onion and garlicis 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.

Garlic common latent virus (GarCLV)

GarCLV is one of the major carlavirus known for its
degenerative effect on vyield 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.
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Fig. 7.1. Gel electropherogram of amplicons obtained from GarCLV genome
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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.

farTy & fore seer Ueiatel A Shuee uferar gRT e
fopaT 71 39 ueRfa @l AHdIpd fhar AT iR SiTett
ToTIfcRal <t T & forg geeTe foam |

o1 7.3. o1, S ¥ ol dielt ug) fawtyy & wteror, 9- ariferes .. sikk
It ST = v g T yafdfa gws (o T 1 et v Sigeg efe
o 1 : 864 didivw gas)

Fig. 7.3. A. LYSV symptoms in garlic, B. Amplified fragments obtained
from partial CP and NBP genes (Lane M: 1kb plus DNA ladder,
Lanel: 864 bps fragments)
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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.

31/A- a1 /Lanes: M: 1 Pefl @ ST efex/1kb plus DNA ladder, 2: Tl -
3R AW =fderiicrss 562-2375 R Ryd 181 28w @1 yafia
gﬂ%/AmpIified fragments of 1812 bps positioned at nucleotide 562-2375
in L-RNA genome; /B - 3=/ Lanes: M: 1 P&l @7 SITT efex/1kb plus DNA
ladder,1-3: Ta— 3TRUAY S{HM ¥ =fFeriiciss 1-583, 3837-4525, 2878
4200 R fRd yafdfd gas/Amplified fragments positioned at nucleotide 1-
583, 3837-4525, 2878-4200 in L-RNA genome; &/C- o= /Lanes: M: 1 el
TR SITY afe¥/1kb plus DNA ladder, 1-2: Ta— 3TRUAY ST § FfFeriicrss
4319-6161 3R 5927-8879 # fRua maffa gos/Amplified fragments
positioned at nucleotide 4319-6161 and 5927-8879 in L-RNA genome

2 M1 2 3 M 1 2

TA 9B P C

21 7.4. amgRe e erear fAwTo] & UeT - 3TRTAY & Hae BT g hRIuTT
Fig. 7.4. Electropherogram of 1YSV L-RNA amplification
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Sequencing of IYSV L-RNA N terminal region

5' end of 1IYSV L-RNA genome has been successfully
clonedin pGEMT cloning vector and sequenced.

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
approachisbeing developed and evaluated.

Collection and rearing of thrips

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 onion and garlic genotypes. Individual cultures
of thrips were maintained under controlled conditions at
25°C and thrips colony from a single thrip was developed
(Fig. 8.2).

ot 8.1. oo careft it e iR aavn Sra=md
Fig. 8.1. Nymph stage and adult stage of Thrips tabaci

o 8.2, ffaa aRfRufeal § tha fivg ) el &1 o=

Fig. 8.2. Rearing of thrips on French beans in controlled conditions
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fRrea &} anfoeres uga™= Molecular identification of thrips

fore I AreerpFfEaT & WaferE S (500 fifitd) @1 Mitochondrial COl gene (500 bps) from a single thrip was
EEIBRECIN 3IehHIT PR TTRAIEISTE SfT J (P1020286) amplified and sequenced (Fig. 8.3) and submitted to NCBI
g1t T (R 8.3) 1 GenBank (KJ020286)

a=/Lanes: M: 100 Sidiwxy vy 78%/100bps DNA ladder, 1-2: TBRIHS =107/ negative control, 3-
4: 13ehM IfffaNisst 1 W UaefH/Cytochrome oxidase 1 gene amplicon

o= 8.3. forew Y anfoges ygam=
Fig. 8.3. Molecular identification of thrips

forow et s e erear fa ”Haﬂl IPTATSTT solation of IYSV from Thrips tabaci

MR el et ﬁw ares ey 3 3meRy Wi essT  The protocol for amplification of N gene of IYSV from the

ﬁw P T S b Uge o foru S fafdre m gy |YSV vector thrips was developed by using gene specific

T v R @1 el T T (1%5[ 8.4) Ry @ primers (Fig. 8.4). This protocol was validated by testing
. ' thrips samples from various locations.

farfreT eyl 37 e T o URTeuT & GIRT AT ol T3 |

@=i/Lanes: M: 13&! woT EITT &fe¥/1kb plus DNA ladder, 1: o7 ot 9 MR dia gear faumo) &1 o
S waef[/1YSV N-gene amplicon from Thrips tabaci

2 8.4. foroe earedt @ smsRRa e erear fwmo] & Sfi &1 Frrer ST
Fig. 8.4. Isolation of IYSV from T. tabaci
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RIS Td STg g | 319 a7 e @t

Sifdes IUTG HUTeft &t 3ier, IRIfFG e Ul &
A, 3Sifdd SRkep & (TdiehwT 150:50:80:50 fh.am. /2.
@ & forg 3iiR Tdiees 100:50:50:50 5., /2. e
& foTQ) GRT UINe dc@l & SWIHTe 9 @I 3R T ot
U arg IusT 3ifere UTE 31 Sifde @t § At e
TRl | 4, T @G (10 T./2.) AN Sifdes Arai i e
31fyes SuST (W § 29.1 2./2.) <&t 8 (fo 9.1) 1 emifaas
ISP 3N GlyT TR0 YR P ST J Sifdep It
YUl I JeT H 22-47% i fuve amg & @
TG B3TT| &g IUST Totfdieh IUTG ST b SFUel 18
Hrgett (52./2.) ¥ 45% A 3iR Sifds @rg a1 s (5 e
TSl 88 MR DI WG, 2.5 T il &l @1g), 2.5 7 gy &l
Qg 3iik 1.25 €. /3. 19 &t @eft) 7 47% & 37 off | apifaas
TulTett &t g & Tl bl @G | Ut 22% 4 ot | 3wifdes
Ut § QST Bl § HeRUT &fy 31% off S fh Sifaw
goret! (fort 9.2) Y Jorr 5 F 27| Sifde Fial § o, 19
&I Tl b M A 41% FHaH U T S B Gl by
TG 3R S g8 MR Pl WG (44% ) P RIER AT| ferepH
FRUT &ifel (53% ) gy i @rg (10 €. /7.) B 5ol i 7|
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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
takeninthis direction.

Organic versus inorganic farmingin onion and garlic

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 (10t/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. Theyield 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.

FYM- et §?§ MsR P WIG/Farm yard manure, PM- T‘ﬁ &
W1g/Poultry manure, VC- W P GIE/Vermicompost, NC-
g & Wefl/Neem cake

R 9.1. Sifaep 3R 3rifde @rel o1 Wt $i U
(e./8.) RuvE

Fig. 9.1. Effect of organic and inorganic sources of
plant nutrients on onion bulb yield (t/ha)
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3.0
FYM- gt §'sf MR P @Ig/Farm yard manure, PM- Tﬁ G2l 52.3
91g/Poultry manure, VC- W P @IE/Vermicompost, NC- :%
9 & wefl/Neem cake _‘-é’
S1s5
=
R 9.3. I iR soiRe @Rl &1 Wi ¥ urselis g
3 (AT RIS /M. ) TR 07
Fig. 9.3. Effect of organic and inorganic sources of
plant nutrients on pyruvic acid content (mole/g) in 0.0

fresh onion

g 4, T H @ (10 2./2.) 3R Fgu Ht @15 (10
T /3) # o Bl SR 5 A g MR A @ (20
T. /%), T Hraeht (52 /) iRk aft aR Sifdss |l &
TS A T WG (AT 88 TR 1 W1g 5 ), 77l bt &g
(2.5 ), IgQ &I @5 (2.5 &) iR 19 & et (1.25
. /2.) & aren & arftre 9ot (3.16 €. /3.) UTE TS oTeRg
¥ arifaes vomeft # St oreft & 12-25% 31fre ScurgA
T T (R 9.4) 1 Q1 BAaHt & g ot gorefiet o
ugref # aig Arefe JiaR T U T 3Rifde IdRdT &
SR o HRUT TS 3R oAeg (1 9.3 iR 1 9.6) I
4 uTgldes 31l H Il gig Sl T3 | 3otfdes Horeft § gel
HERUT &fcT 13% Tt 1 T8 i b SAfdes yorett T gorem
ah o7 off (et 9.5)1 SHfaw At &, fig 6t Feft 3k
HYU DT WG P AT | 16% T 3R AT g8 MaR Bl
TTe iR i & Wi |/ 20% TP BT THAM ot bt T
At O Suetey oM, BRI, 91T 3iR Ted tfad
ITUTGH TGt Y U S Icare urett F 21fdes o)
a1 H Uy A, e SR T MG Bl 37Tl
3t ToTTett <t 3rdier = Sifdes vomeft A arféres ot )

|

Inorganic

QIg/Poultry manure, VC- QF:[Q Pl 1§/ Vermicompost, NC- iH
P Geft/Neem cake

o 9.2, I ik ifass Wil &1 WISt & Het WeRYT
THA™ (%) UR 99TE

Fig. 9.2. Effect of organic and inorganic sources of plant

nutrients on total storage losses of onion (%)

FYM PM vC NC MIX

Inorganic

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 (5t), PM
(2.5t),VC(2.5t) 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
higherin organic system thaninorganic system.
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Fig. 9.4. Effect of organic and inorganic sources
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Fig. 9.5. Effect of organic and inorganic sources of
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Fig. 9.6. Effect of organic and inorganic sources of plant

FYM- TSt §'€ MR T @ie/Farm yard manure, PM- lj'ﬁ )
1G/Poultry manure, VC- W Pl WIG/Vermicompost, NC- i1
& Geft/Neem cake

21 9.6. TSN g H UTSHiAd e (WIS Wit /I1.) R

Inorganic  Nutrients on pyruvic acid content in fresh garlic

(mole/g)

HAferifersd sral &1 =TS $i IUST, TUIET SR HSROT
R

Aferifera arer (0.25 1. /ef) & yoifa fessaa o &t &
AR 7 AT 5 ok T & Al | i g W fafte
TRICT TRUIT H Heifendt fohaT TRIT| Ugel! IR gaTs b 30 i b
91 3fR QY IR AU F 915 30 3R 60 AT & far Aferifora

Effect of foliar application of salicylic acid onyield,
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




I 1 feseapra fopam T Aferiferd 3veT 3 gHT I &
SR IUST IR ot HSROT &ifer bl yfa T2 fowa |

TR TSt Bl gfeg, SIS AR IO UR G 31 T
T9T

IAUTE & 15, 30 T& 45 Al & a1 T e T guity
fesgpra, uTE & 15, 30 wd 45 feA1 & a1 SR R (1
.37, /2.) 5eT SwNT (15 fbar. /2.) @t i febet wrerfer
T ST 7| FIfE 3T & SUAN BT ST Bl S, UST G4
Pl HERUT &1 IR Bl T9TE el s feam

TSI §d g H GATHRT BT i

YRA H QT Yo TRRIUT Hdfel g1 Auig o 984 Hfereh
HTGRI <1 STTG9Tehe Ui &1 SATeTY AUTS b ST TS b
i1 &t Heft garg A1 1S | At i1 gt @ Y gas &
forg Suerey € | Feeerd § Sudey qf @91 fyar (=gnfes
i fge iR g &1 fgt ) a7 g1eif & i fessapra ot fafer
& AT qRIeqoT fohaT TR (Rt 9.1) | el gars uRteror
%, 2013 H HHT R W fHAT T PoI IuST H By
refep TR ATRI UTaT 1| &Afh, T Aoft & g gren & i
fesgapta &1 fafey Y Jorem o ~gufces gt # reht a1feres ury
sl P A g b fAf 7 srf¥reman ok
~Rfee ol § e &7 ag Q) At oot b e O fgar
P! 31 &1, ST SIS g AR AR dTel P (FlecH )
Hfee fge1 o DIl 31ferep Y Q| Brql & T DI HICTS
=gifes gt & dreht 21fdres uTg TS|
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affect the marketable bulb yield and total storage losses
during both the seasons.

Effect of humic acid application on growth, yield
and quality of kharif onion

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.

Validation of implements for mechanization in
onion and garlic

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 sowingtrials 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 pneumaticdrill.

wfRoft 9.1 . @% =TSt Fi UGMAR R a8 & fAfv= il &1 guTa

Table 9.1. Effect of different direct sowing methods on yield of kharif onion

et gar fafy Fe i RAfts Aot (B, /ware ) FASUS | T DB
Direct sowing method Different grades of bulbs (kg/plot) (e./%8.) Merd ()
T T & <4t s /aR S Total yield | Neck thickness
A A B |c |ai@=g | Rotting | (/M2 (mm)
Double/
Bolters
=pfed 9 fga 12.83 | 42.84 |36.68 [0.72 5.0 10.55 15.0 13.8
Pneumatic seed drill
PRIEISRES] 5.62 | 46.81 |48.99 |[1.94 0.1 9.46 15.6 11.4
Poona seed drill
I fessdpra areft uegfd | 0.00 | 16.31 | 82.69 |0.67 0.0 9.04 15.1 9.9
Broadcasting
pIf=Td 3R (5%) 7.98 |23.58 |11.41 [0.70 1.8 3.56 0.7 2.5
CD (5%)
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1 UISd dcdl BT {30 5T 7| SRPp TR BT qSh
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3iR @1y uur & 60 AT & a1 g Tl SRS 9T
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afererad arr R (R 10.6) 1 S WA S Ig U<l Terdl &
1% 3 U1 Tedl b ST b foft e Ageaquf erafey ooy
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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.

Quantification of dry matter accumulation and
nutrient uptake patternin garlic

Field experiment was carried out to quantify dry biomass
accumulation and nutrient uptake patternin garlicduring
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 cropyield drastically.

o1 10.1. gqA # fawra &t 3raf & SR F ugrf &
WG P GHY

Fig. 10.1. Dry matter accumulation pattern during the
growth period in garlic
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Fig. 10.6. Phosphorus and sulphur uptake rate from planting to harvest in garlic

I IRF R W & TMAR TART BT TS &
IeUTE 3R FQT 1 [Ura T IR 91T

T TN Bl AR R & forg Wi & |eft divep acal o
ECHT 3Ta9TH oI $9 & foTg, Hepr o= A, @it 2012,
W&t 2012 3R TH 2013 H o7 T SRR 98T H Aig
31feifeh dIvep deal el X PR Uebwoudll faepRac el T Heb
(R 10.7) | U8l | & SRM, Hepl bl 3Tes! Hfel g W
qIG § A Dl HH &b BHROT GeATad @ T 3R a18 &
90 T & 91 3ravg fABRT URIT T1AT| HepT Y Boadd & &1G
52T 3 TR U by 3fR et &) SeRa 1 el B T | e
H oo 3MR e Y 7T § FH uTS TS, BHRORA Heqq
3R drerer S A ([iReft 10.1 8k 10.2 ) § g mm
EH YN Jedl H IAATar 9T H g Dl HHT off, ST
Hifr, qien @ik e gaf 7/ A urg )

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 lowin 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
Znwere in sufficient range.

e 10.7. TRt @1e TART -9 Bad

Fig. 10.7. Permanent manurial experiment- maize crop
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TRft 10.1. TARR WG TN H URMNS w7 H JeT H SuAe UIves dcal ot fRufer
Table 10.1. Initial soil- available nutrient status of permanent manurial experiment

LCES ar | (S /| TaeiRf | Sudey ggq uive a<a (. 1. /2.) JUeTeY Y&H YN aed
Block | pH ) (%) Available macronutrients (kg/ha) (.. / f&.ar)
EC (ds/m) | SOC (%) Available micronutrients(mg/kg)
TAGH | BRI | QiereT Tge | wa | B | ¥ | aren
N P K S Fe Zn Mn Cu

s 1 7.51 0.209 6.52 169.3 20.5 297 8.70 7.93 | 0.82 14.98 2.62

Block1

s 2 7.42 0.242 6.56 169.4 22.1 315 8.70 7.27 | 0.84 15.94 2.62

Block2

T 3 7.65 0.238 6.56 167.5 23.2 312 6.25 6.76 | 0.80 14.79 2.55

Block3

TS 4 7.71 0.216 7.25 175.6 23.2 351 4.38 529 | 0.71 13.47 2.36

Block4

T 5 7.77 0.230 6.93 172.4 20.1 388 6.25 455 | 0.74 10.09 2.28

Block5

TS 6 7.83 0.236 7.17 172.5 16.7 469 4.32 432 | 0.68 8.26 2.26

Block6

T 7 7.97 0.233 7.09 147.3 17.5 400 2.50 4,14 | 0.70 8.31 2.27

Block?7

T3 8 7.87 0.220 6.35 166.2 14.1 493 2.50 5.18 | 0.66 9.74 2.36

Block8

TRt 10.2. TRt @1g TR § URMYE e § gaT H Sucred dived dedl i fRufy
Table 10.2. Initial soil total nutrient status of permanent manurial experiment

s Pl g5 UINS Icd T G&T NS acd
Block Total macronutrients Total micronutrients

HRHRA | et | g Lo e Fite GIEl

P% K% $% Fe% A/ B | A/ B | A / e

Zn (mg/kg) | Mn (mg/kg) | Cu(mg/kg)

@S 1/Blockl 0.056 0.093 0.032 3.76 762.8 58.0 110.1
@s 2/Block2 0.054 0.128 0.036 3.56 746.0 55.8 102.1
&g 3/Block3 0.056 0.144 0.031 3.54 755.9 55.9 102.8
@S 4/Block4 0.056 0.151 0.033 3.61 770.8 56.4 107.0
@s 5/Block5 0.064 0.181 0.036 3.53 752.4 56.0 101.0
@S 6/Block6 0.067 0.186 0.035 3.28 735.8 55.1 98.1
@S 7/Block7 0.066 0.188 0.035 3.50 784.1 55.6 100.5
&S 8/Block8 0.063 0.174 0.031 3.50 771.6 55.0 100.6
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TS $I IS 3R U Tqedi dI U1 R G&H UINE
Tl BTAHTE

QT & T WANT 3 Ugel U fohY U iR HaT H SueTed J&q
e dedl Bl fAIsduur fham TRl RN & | T @ik
g &t et urs 18, STafh HST 3iR e gaife = A g1g g
(wReft 10.3)1 gar whemr ¥ 5§ B H AT 0.6
o /fpa I FH ST H qET AT 8, SEfh
g P forg Ig < 4.5 Arar /fhan. 8 1 T IR disr &
foTu g <fmr spen: 2.0 @R 0.2 . /fbam. 81 @it Seure
TR G&H UISD Tedl b THG DT eI PR+ b o1q & TR
T SR &b AT RIS (SaRcle @S o 1) § g U
SR fafmt o, e 110:40:60:40 fam /g, 10
1. /2. INGT & TaT SUAR 3R G&H UINep Tcdl b A
(e 05% , S 0.5%, IRM 0.25 %, dis1 0.25 % 3iR
FT 0.5% ) & auffa fessera (AT & 30, 45 3R 60 T
& T15) I 50.0 T./2. DG IUST Gt Dl T8 ST fob GAUTRTE
110:40:60:40 fpa1. /2. + G&H UINeh d<ai T Hsor
ST TS & 30, 45 3iR 60 AT 915 e IR UTE 1 Iu
(49.1 T /2) & R off (fod 10.8)1 g&q UNah dal &
foFT g QUST 42.7 €. /2. UTS TS ST foh It pH &1 ST i
TRIG GRT Sgied UIye ded ARl 10.4 5 IR

Effect of micronutrients on onion yield and
nutritional quality

Soil samples were collected before laying out the
experiment and analysed for soil available
micronutrients. Among the micronutrients analysed, the
experimental field was deficient in zincand 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.

wReft 10.3. IR T § SUcd J&H UINe deal $f fRAfy

Table 10.3. Initial available soil micronutrient status

s brdal be bl el 105l
E &

-
=

& NG aca A (didtew)

Micronutrient Value (ppm)

dg/Iron 1.47 ——
F%/Manganese 2.92

fS1/zinc 0.45 o
qrT/Copper 2.09 e

Tl L] L} T4 L] £} W L] L

Tiy

2 10.8. wareT § f3sht A dhg i Iust (2. /7.) TR v ([TRel 10.4 F S -10 1 fRaRvr)
Fig. 10.8. Effect of micronutrient application on marketable bulb yield (t/ha) in onion (Details of T1-T10 as in Table 10.4)
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IRoft 10.4. WTST & UINS cd SV IR G&H UIve deai o1 THET
Table 10.4. Effect of micronutrient application on nutrient uptake by onion

ITER & IS d Sgav (B /2.) Y& 9IS aed Igevl (I1./7.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)
T | BRPRE | 9T e B | | e GIEI
A
| R 107.7 18.6 102.9 39.4 2152.1 | 192.7 | 132.4 12.2
T-1 Control
a2 | gew aca s 105.5 20.1 96.6 39.0 2149.5 | 173.1 | 128.9 11.8
T-2 MN mixture
3 | 10 fBar. R dethe 105.1 17.3 99.9 40.9 1895.8 | 189.4 | 117.5 11.1
T3 10 kg ZnSo4
4 | 10 B Rie dethe + 104.9 18.1 94.5 34.0 2169.3 | 175.0 | 107.8 11.6
T4 | & dca Ao
10 kg ZnSo4 +MN mixture
A5 | 10 1. B9 Fehe 115.3 22.1 103.2 42.4 2298.6 | 187.1 | 119.8 11.3
T5 10 kg FeSo4
6 | 10 a1 v Tehe + 107.2 18.6 101.0 40.9 2250.8 | 179.2 | 119.3 10.9
T6 | 3&d < s
10 kg FeSo4+MN mixture
A7 | 10 B IR 106.4 18.0 92.9 36.8 2049.0 | 177.2 | 104.3 10.5
T7 10 kg Borax
a8 | 10 fpam IRaT + 98.9 17.5 84.5 35.0 1931.6 | 139.8 | 98.2 9.8
T8 | g&q dca s
10 kg Borax+ MN mixture
A9 | MR B @ (15 T./3.) 110.2 22.1 102.9 40.6 1887.9 | 195.4 | 125.8 11.7
T9 | FYM (15t/ha)
10| MR Hr@g (152./8) + | 103.3 18.9 83.4 35.1 1842.7 | 152.0 | 110.3 10.4
T10| 9&v dca s
FYM (15 t/ha) +MN mixture
1= 3R (5% ) 15.4 4.6 27.0 10.1 NS | 37.0| 256 2.7
CD (5%)

*3[&H ISP q<dl T A3 (WA Al - 0.5%, 51 - 0.5%, IRF- 0.25%, dfm — 0.25% 3R T - 0.5%)
*Micronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%)

T I U 3R 9I9e el Bl TUrae] UR &9 dId
qedl &1 U

AEGT & UG IR J&H U ded] B AT B TG P
STETIT -1 b foTq &3 U i SR b 1Y TR H
feHT 7T 1 SRINT % &R A gl Fal b T Aebferdt Y Y
3R geq ume dwl i RN &1 [FSwor fovar wam
YN & § s (0.54 fram. /fs.an) siik eig (1.64
A /fean) & et afik FieT (2.04 fram /fean) @ik
dier (2,50 . /fean.) & wafe wmr o T (Reft

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
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10.5) | g9t 100:50:50:50 5 am. /., |&H IV acd
¥ fArsor (AT g - 0.5%, 16 - 0.5%, IRH- 0.25
%, €T — 0.25 % 3R MW - 0.5%) g & 30, 45
31k 60 T 918 3EHTel e IR YU a1 el bl FusT
8.08 <. /. Ur8 g St foh TAdehusT 100:50:50:50 fovam. +
TR $T @Ig 15 €./ 2., J&H e dcdl & 310 90T &
30, 45 3R 60 AT & a1g g1 Bt & awreR 7 (for
10.9 )1 T8, EIeiifh, o SUARI DT T H B! D gl
f3Tep Fethe 1 a1 H SIS HSRUI &IfT P BT HH PR
2 (fr 10.10 )| 1 Aethe &1 SEHTA IR A SR Bl
JgguT ot J BT &1 3R HAethe ol SXaHTel 37T SUIRI
&1 T H A D SV DI afeld el ¢ (AT 10.6 )1

wTReft 10.5 . 98T & TR 07

Table 10.5. Initial soil properties

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
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)

L

ke dalde nile phell (R
=

qaT 01 kel
Soil properties Values
73T AFY/Soil pH 8.01
féreget aretepa (Shusa/H1.)/Electrical conductivity (dS/m) 0.23
a1 Sty H1e (% )/Soil organic carbon (%) 0.79
Juetedy a1 FAH(fh 1. /2.)/Soil available N (kg/ha) 141.9
Suetey TaT B (f5.31./8.)/Soil available P (kg/ha) 20.7
Iucted dierer (f5.am. /3. )/Available K (kg/ha) 478.8
Iucted e (f5.a./3.)/Available S (kg/ha) 23.9
Sutey otg  (f.am./fp.am) /Available Fe (mg/kg) 1.64
Iuctey M (fyam. /f5.3m) /Available Mn (mg/kg) 2.04
Suctedr fores (f.am. /2.)/Available Zn (kg/ha) 0.54
Iuetsy oisT (5.3, /.)/Available Cu (kg/ha) 2.50

7T M ™M T T M T T O™ T

o

forr 10.9. @ggH ¥ fAuvH I g I U (2. /2.) TR G&H UINS acdi o1 79a (WiReft 10.6 § & 1 & 10 & faamur)
Fig. 10.9. Effect of micronutrient application on marketable bulb yield (t/ha) in garlic (Details of T1-T10 as in Table 10.6)
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T
E | T
T I I I
T T R Mon 7 n

™ ™ mno

fobe sharage Ina 8
- W =

o= 10.10. g 9 G&H UIve adl BT WSROI &fct WX uvTa (ATRV 10.6 § & 1 & 10 & faamur)
Fig. 10.10. Effect of micronutrient on storage loss in garlic (Details of T1-T10 as in Table 10.6)

WIRef. 10.6. FEHA H UG Tcd &b IgaVT R Y&H UINS dcdl $l I9Ta

Table 10.6. Effect of micronutrient application on nutrient uptake in garlic

ITER & IS ad Sgav (B / 8.) & 9IS aed Igevl (. / §.)
Treatment Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)
T | PR | gleTdT e w9 |Hfe | e BICH
N P K S Fe Mn Zn Cu
1| R 91.4 12.7 72.1 34.2 892.2 | 90.1 69.1 7.05
T1 Control
& 2| gew aca s 75.5 10.2 66.9 27.8 800.4 | 93.2 | 580 | 3.52
T2 MN mixture
3| 10 fhar. R dethe 88.9 12.2 72.2 34.0 9765 | 981 | 67.6 | 530
T3 10 kg ZnSo4
3 4| 10 fpar. b Fethe + 84.5 14.4 65.2 34.2 7963 | 79.0 | 714 | 4.45

T4 | gew dca s
10 kg ZnSo4+ MN mixture

25| 10 f5.a1. BT Fethe 102.0 12.3 76.4 37.7 1089.0 | 88.0 | 683 | 4.39
T5 10 kg FeSo4
26| 10 fF.a1. B9 Tothe + 103.4 13.3 80.7 36.1 1089.8 | 99.8 77.0 3.36

T6 | &w dca s
10 kg FeSo4+ MN mixture

A 7| 10 fFar IR 94.3 11.9 74.1 35.2 947.7 | 90.7 65.6 | 4.27
T7 10 kg Borax
& 8| 10 fhar INeT + 86.2 12.3 78.4 35.3 1039.9 | 95.9 77.6 | 4.49

T8 | g&q dca s
10 kg Borax+ MN mixture

a9l TR FH @R (152./8) 94.1 12.4 71.1 35.1 9459 | 843 | 66.2 | 4.77
T9 | FYM (15t/ha)
10| MR FH @g (152 /8) + | 105.2 13.2 80.6 38.3 986.9 | 97.1 | 780 | 3.69

T10| &v dca s

FYM (15 t/ha) +MN mixture
hif=h 3R (5% ) 18.9 3.6 15.5 9.0 NS NS | 14.8 | 1.40
CD (5%)

#T&H e el I 30T (A @l - 0.5%, f7b - 0.5%, SRM- 0.25%, aiel - 0.25% 3R Hi-fist - 0.5%)
sMicronutrient mixture (Concentration: Fe - 0.5%, Zn - 0.5%, B - 0.25%, Cu - 0.25% and Mn - 0.5%) 67
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Project 11: Refinement of Seed Productiol
Technology in Onlon and Garlic

The productivity of a crop primarily depends on %
quality, which is affected by the method of productionas
seed storage. The present project aims on developing th
efficient seed production methods for better seed quality

Vernalization studies In onlon for seed product :

Exposure to low temperatures either in natural co -,
or in artificial cold treatment that causes induction g
flowering is called vernalization, Onion, being a bianny
crop, bulbs are stored for different penods belon
planting in robi for seed production. Due 1o i
remperatures prévailing in the month of
January, bulbs undergo wvernalization. Due to th
differentiation of vegetative bud to floral bud takes plac
Seed bulbs of onion variety Bhima Kiran and Bhima Supe
were vernalized in witro at three different temperatunesd
5and 10°C for 10, 20, 30 or 40 days, Mon-vernalized bulb
were also treated for 15 minutes with two levels of
500 PP and 1000 PPK to study its effect on reproductha

and vegetative growth.

Treatment T2 (5°C for 40 days) in variety Bhima Kiran '__1
T7 (0°C for 10 days) in variety Bhima Super enh:n:r_-:l_' ':
number of scapes per plant. The days to first flows
was significantly lower in treatment T9 {10°C for 10
in variety Bhima Kiran and T1 (0°C for 30 days) in va e
Bhima Super. Highest seed yield in variety Bhima Kirsa
(Fig: 11.1) and Bhima Super [Fig: 11.2) was ubta]n@:
treatment T2 (10°C for 10 days) and T1 (0°C for 30
respectively.
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L2 Effect of vernalization treatment on seed yield in variety Bhima Super

TR 1 HEO= Dormancy studies in garlic

T o fom T afue gufewfin offeefyot & Dormancy s an inability of a viable seed to germinate

T & fom wd oftgam fiq & 7 m‘gﬁ‘ﬂ' e when placed for specified period under a combination of
. environmental factors that are normally suitable for the
-

i e il & bt b = germination of the non-dormant seed. The exact

R8s 0 i e o Wit =T R & gwfin
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mechanism and duration of dormancy in garlic has i
been reported. So, the duration of dormancy and i
of dormancy breaking treatments were studied in gars
varieties Bhima Omkar and Bhima Purple.

Periodic germination data recorded from ha i
anwards revealed that the natural dormancy persistedi
t0 73 days and 77 days in variety Bhima Omkar and B m
Purple, respectively. In order to reduce the duraticn o
natural dormancy garlic bulbs were subjected to o
tregtment in vitro at three differant temperatures 48
and 12°C for 15, 30 and 45 days. Under ambient sto
germination in variety Bhima Ombkar was 2%, 78% :
£8% at harvest, and 20 and 40 days after hanss
respectively, In variety Bhima Purple, germination
15%, 35% and B6% at harvest, and 20 and 40 days
harvest, respectively. Cold treatment for 4°C for 15 44
and 8°C for 30 days reduced the days 10 Sp ‘
emergence in cv. Bhima Purple by 3.93 and 2.23
respectively (Fig. 11.3]). Hundred percent germination
was achieved in treatments T2 (4°C for 15 days), T4 (A6
for 45 days), T6 (8'C for 15 days) and T8 {12°C for 304
in cvs. Bhima Omkar and Bhima Purple (Fig. 11.4)Th
phenomenaon of after ripening was observed in g
The growing axis in gariic grew from 3 mm to 20 B8
during 100 days of ambient storage {Fig. 11.5-11.7) il
could act as a physical marker to confirm the breakings
seed dormancy in garlic.
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Fig. 11.3. Effect of cold treatment on days to sprout emergence
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Flg. 11.5. Growth of shoot apex-30 days after harvest
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15 Growth of shoot apex- 60 days after harvest
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Fig. 11.7. Growth of shoot apex after 45 days storage at 8 C
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Nutrient uptake pattern of onion seed crop

Field experiment was carried out to quantify dry biemas
accumulation and nutrient uptake pattern in onion seed
crop during robi season. The experiment was lald out s
RBO with five fertilizer treatments and three replications.
Mant samples were collected at 15 days interval up to 120
days and samples were analysed for plant nutrients aft ]
determining dry matter accumulation, No significant
difference was observed between the treatments for dry
matter accumulation and nutrient uptake. The nutnient
uptake and dry matter accumulation in onion seed oo
faliowed sigmaid growth curve. The total N and K uptals

increased up to 75-90 days from planting and the highes
uptake was recorded during 45-55 DAP. About 75-90%of
the total N and K uptake was recorded during 30-90 DARR
and S uptake pattern reached the maximum at 50 DA%
and almost 90% of the required P was removed up to ":
DAP. The P and 5 uptake after 90 days was only 7-10%. The
peak daily P and 5 uptake rate was recorded during 60- i

DAP. The deficlency of these nutrients during this period
may reduce the crop yield drastically, This indicated that
the critical period for crop nutrient demand is 30-90 AR

Microbulbil development in vitro in garlic

Tissue culture is a preferred alternative to raise the virs
free planting material In vegetatively propagated crofs
like garlic. Since the establishment of mericlones in gari
was found difficult due to high mortality rate, ex win
establishment of in vitro raised microbulbils developsd
through mericlones was preferred. Medium M5 + (L1
mg/l NAA + 1.0 mg/l Kinetin was used to raise thes
mericlones. The 45 - 50 days old cultures
transferred to M5 basal medium having cytokinins 1&g
BAP and Kinetin (0.1, 0.5 and 1.0 mg/l) and sucrose
concentrations (6, 7, B, 9 and 10%) in liquid medium
Development of microbulbils in cultures initiated aftes 105
— 15 days of inoculation, The media composition with Ms S
&1 mg/iKinetin + 6% sucrose resulted in higher numberal’
microbulbils than other treatments (Fig 11.1), The inwb L
raised microbulbils of different generations .
transferred ex vitro (Fig- 11.2) and are being evaluatad fof)
bulb formation,
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Project 12: Reduction of Post-harvest Losses i
Onion and Garlic

The year round demand of onien and garlic is attributes
to its presence in daily diet. Though, India is second
largest producer of these two agri-commaodities
significant post-harvest losses pose major threat to it
sustained svailability causing tremendous fluctuations =
domestic market prices. Post-harvest life of anmy
agricultural produce Is mainly a function of variety
planting season, cultivation practices and storage
environment. Thus, efforts are being made to reduce the
post-harvest losses through pre- and post-harvest
practiceswith appropriate planting time.

Rabi2013

Effect of planting dates on post-harvest losses of
onion and garlic

To assess the Impact of planting dates ie. l:mpnlql
period, onion ov. Bhima Shakti and Bhima Kiran and garlic
cv. G-11 were planted at different datesin 2012-13.

It was observed that the cropping period had enormous
pffect on post-harvest losses, Storage losses wem
ascertained as physiological weight loss (PLW), microbél
decay (MD) and sprouting. These first increased with the
date of transplanting then decreased and mm
increased. Higher losses were recorded in Bhima Shakdi
than Bhima Kiran. Crop planted on Decembser 15” had the
lowest losses than other dates in baoth varieliu:é
Sprouting was observed only after bwo manths of storage
in both the varieties. Like PLW, the microbial decay asa
first Increased with the date of transplanting
decreased and again Increased. Higher yield was
recorded for the planting date December 157 than o
dates in Bhima Shakti (Fig. 12.1).

There was no sprouting or rotting recorded In garln:nLE-fE:
41 up 1o four months of storage. Planting date No

1" was found to have the lowest PLW which was at pa
with October 15°. Whereas, planting date October 1
had the highest vield which was at par with November
(Fig-12.2}.
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Effect of pre-harvest application of IAA

The pre-harvest spray of 1AA (0.5 and 1.0 mM) was dof
at 90 and 105 days after planting in cvs. Bhima Kiran

Bhima Shakti, All physical parameters accounting foe
post-harvest losses vir. physiological weight lois
sprouting and microblal decay were altered by th
application of IAA. Sprouting was reported only after twa
months storage and in general Bhima Kiran was fnun-.'l 0
have better storability than Bhima Shakti. Pre-h
application of 1AA (1.0 mM) 105 DAP was the
treatment to reduce post-harvest losses (Fig. 12.3).
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Effect of pre-harvest application of CoCl,

The pre-harvest spray of CoCl, (0.25% and 0.5%) was
done 90 and 105 days after planting in ov. Bhima Shakti
All physical parameters accounting for post-harvest
losses iz, physiological weight loss, sprouting and
microbial decay were altered by the application of ColCl,.
Sprouting was reported only after two months storage.
Pre-harvest application of CoCl, 0.25% 105 DAP was the
best treatrment to reduce physiological weight loss and
sprouting which was at par with CoCl, 0.5% 105 DAP

(Fig.12.4).
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Effect of cobalt chloride on post-harvest losses Inonlon
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Effect of post-harvest application of new
phytochemicals R-23 and R-24

Two new phytochemicals viz. B-23 and R-24 dwelupaﬂlg
IARI, New Delhi were evaluated for their effect on onioa =
storability. Onion bulbs of ov, Bhirma Shakti were dippet
250, 500 and 1000 ppm solutions of each R-23 ind
for 30 min. Data on sprouting and microbial decay lo
was recorded after four months storage. Bl:ltl."l e
chemicals were ineffective In arresting the losses dueto
sprouting and microbial decay.

Kharif2013

.

]
i
4
.‘_
1'.'.

Pre-harvest application of CoCl,

Pre-harvest spray of CoCl, (0.2%, 0.4% and 0.6%) at 75and
90 days after planting was done in khorif season on o8
Bhima Super, Bhima Raj and Bhima Red. Observationson
physical parameters wviz, physiological weight loss
sprouting and microbial decay were recorded at &
month's interval up to three months. The physiologica
weight loss was higher in Bhima Red than Bhima Raj and
Bhima Super. There was huge microbial decay after o 3
maonth storage. Application of CoCl, (0.4%) at 90 DAP wai
found to reduce the post-harvest losses a3 compared o0
the control and other treatments (Fig 12.5).
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Effect of pre-harvest application of R-23 and R-24

New anti-sprouting chemicals R-23 and R-24 were
evaluated as pre-harvest application using cv, Bhima
Super in kharif season. The spray schedule was
undertaken 75 and 90 days after planting with 500 and
1000ppm (w/v). Results revealed that both the chemicals
were [neffective in reducing sprouting in onion as
compared to the contral,

Effect of different drying methods on quality of
dried products

With the Increase in the use of processed product
worldwide, India is exporting onion In the form of
dehydrated flakes or powder instead of fresh onion. Indla
is the second largest producer of dehydrated onions in
the waorld. Dehydration not only decreases the bulk but
also increases the storage life with the reduction in the
free water content. Several types of dryers and drying
methods are used to remove moisture. Raw material
used, Its properties, desired physical form and
characteristics of the product, operating conditions and
cost invoheed are the main factors considered in selecting
the best method for dehydration. The most commanly
adopted drying practices for onlon are sun drying or solar
drying, convective alr drying, green house drylng.
microwave drying and Infrared drying.

The present work was aimed at the evaluation of
different drying methods (Sun, Oven and microwave] on
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quality parameters of two DOGR developed varieties
(Bhima Shweta and Bhima Shubhra). Sun drying, oven
drying (60°C) and drying in microwave [MW) oven (1300
and 360 W) of onion slices were carried out to manitos:
the drying kinetics and quality of the product. Onicni
were cut into pieces (3-5 cm length and 0.3-0.4 cm width)
and 200 g sample was taken from each variety for drying.
by different methads. .

Sun drying required eleven hours for getting constant
welght, whereas oven drying required nine hours (Fig.
12.6a,b). In microwave drying at 180W maximum time
was 180 minutes and at 360W it was 80 minutes far
getting constant weight (Fig.12.7a,b). Varietal difference’
was significant for phenol contents and rehydration ratia.
Browning index (BI) for sun drying, oven drying;
MW1B0W were not significantly different (Fig. 1281
Rehydration ratio was significantly higher in sun and oven
drying method compared to MW drying at 180W and
I60W (Fig. 12.9), MW drying at 360W significantly
increased the total phenal contents (Fig. 12.10). Ascorbic
acid content significantly decreased in sun, oven and
MW 1BOW drying and was significantly increased at MW
Ip0W |Fig-12.11),

Sun drying, oven drying at 60°C and MW drying at 180W
were similar for browning index. Rehydration
characteristics were good in sun and oven drying (60°C)
than MW drying. MW drying increased the total phenal
contents.

Sorption isotherm

Moilsture sarption isotherms are useful thermodynamic

tools for determining interactions of water and food '.
substances. These give an idea about the moisture
absarption capacity of the product at different relative
humidity levels which is useful for storage dried products.
Sorption isotherms were prepared by exposing the dried :
samples to different relative humidity levels by using the
saturated salt solutions at 30°C. At higher relathe
humidity levels (90.7%) fungus formation occurred after -
7 days. After 21 days, all the samples reached equilibrim
condition, Sorption curves prepared for the equiiibrium |
moisture content af the sun, oven and microwave dried
(180W) samples are shown In Fig. 12,12a,b. Desorption

occurred at lower relative humidities (up to 40%) and

then adsorption occurred. No fungus formation was:

observed up to BO% relative humidity,
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Effect of different pretreatments on storage quality
of cut onion

The changing contempaorary life styles demand
availability of fast food alternatives without
compromising freshness and sacrificing nutrient quality.
Undesirable physiological changes will ocour due to
minimal processing which leads to the reduction in sheif
life of the minimally processed onions. The experiment
was carried out 1o study the effect of different pre-
treatments on the storage quality of minimally processed
onion. Onion [cv. Bhima Red) was cut in to small cubes
{approximately 1cm') and treated with calcium chloride
{0.5%, 1.0% and 1.5%), calcium lactate {0.5%. 1.0% and
1.5%) and hot water (40, 50 and 60°C) by dipping for one
mibnube [1:5 WV ratio), dried under the fan to remaove the
surface moisture, packed in polypropylene film (100
micron thickness) and stored at 421°C. Observations
{weight loss, total soluble solids, ascorbic acid and total
phenol contents) were recorded at two day interval for 8
days. For each day of observation different packets were
prepared with two replications.,
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Treatment and days after storage had significant effect on
weight loss. It was significantly less in calcium lactate
treatment (Fig. 12,13). Different treatments did not show
significant effect on ascorbic acld content. However,
storage had significant effect on ascorbic acid content. In
general the ascorbic acid content decreased up to four
days with the storage and then increased (Fig. 12.14).
storage had significant effect on total phenol contents as
it increased up to eight days irrespective of the treatment
(Fig. 12,15). Different treatments, storage and their
interaction had significant effect on total soluble solids. in
all the treatments, total soluble solids decreased with the
storage up to eight days (Fig.12.16). With the storage,
total phenal contents and weight loss increased and TS5
decreased. Calcium lactate treatment reduced the
weight loss.
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Project 13: Extension and Impact Studies of)
Onion and Garlic Technologies

The rate of adoption of a technology determines its ut .~

Extension activities not only help to disseminate i
technology but evaluate its impact and help to fu

rafing it. The following activities were undertaken in ths
direction.

Diffusion of onion seed of DOGR

DOGR has developed different onfon varicties viz., Bham
super, Bhima Raj, Bhima Red, Bhima Kiran, Bhima 3ha 1
Bhima Shubhra and Bhima Shweta. A total of 871 farman
from different villages purchased 2623 kg onion seed ol
these varieties produced by DOGR (Table 13.1) :
variety Bhima Kiran was purchased by majority of the
farmers (37.54%) while Bhima Shubhra was purchased by
only 0.92% farmers. It was found that the seed sale of
Bhima Shakti was the highest (782.64 kg, 29848}
followed by Bhima Kiran (685.78 kg, 26.14%) and B ;
super {57165 kg, 21.79%). Among seven anion varielise
the lowest purchase was of Bhima Shubhra (2880 kg
1.10%).

In total, 27 private companies from different regios:
purchased 56,6 kg onion seed of different varied
produced by DOGR {Table 13.2). The variety Bhima Shak !
was purchased by majority {44.45%) of the companiss
while varieties Bhima Shubhra and Bhima Shweta wes.
purchased by only 3.70% companies. It was found thit
the companies purchased the maximum quanﬂ'n'
Bhima Shakt seed (33 kg e 5831%). The [: _
purchase was of Bhima Shubhra (0.2 kg, 0.35%). :
Bhima Ra| was not purchased by any company. Also, 6

kg bulbs of Bhima Super; 1500 kg bulbs of Bhima Ki !
1027 kg bulbs of Bhima Red and 300 kg bulbs of B :
Shakti were purchased by various companies for fu

sped production.
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i FT%/Bhima Super 187 2179

sft1 #18/Bhima Raj 155 17.80 17.50

i1 ¥/Bhima Red 24 2.76 2.11

s f1/Bhima Kiran 327 3754 26.14

st wifvR/Bhima Shakti 157 18.02 29.84 |
Htar #T/Bhima Shubhra 08 0.92 110 T
w7 &F1/Bhima Shweta i3 1.49 152 |
ml 871 100 100 |

it 13.2. Friwmern & cor v & 01 & il =1 e

e 13.2. Sale of onion seed of DOGR varieties to companies

st H{W/Bhima Super

Y= 71/ Bhima Raj 00 00 0o 4]
m ¥5/Bhima Red 02 7.41 04 707
st f=/Bhima Kiran 09 3333 14 24.74
vt #f%/Bhima Shakti 12 44.45 EE 58.31
i1 47W1/Bhima Shubhra 01 3.70 0.2 0.25
st #=1/Bhima Shweta o1 3.70 0.4 0.70
T Total a7 100 56.5 100

P i

':"‘ eer: wlt sitee & qut, e wem s o Frontling demonstrations were conducted at seven
_'; o dtem 8 gl ﬂr.m T T sftm G locations in three districts Wiz, In Pune during rabi season,
. 1= R R Akola during kharif season and Wardha during late khorif
5 o e ii‘lizﬂﬁfﬁiﬂmm - season. The seeds of DOGR onion varieties were

o R - " pravided to the selected seven progressive farmers of
i &t o1 e g ot these locations. Seeds of local varieties were arranged by

the farmers.
s 1 cora et A il R o e o g

Frontline demonstrations

Frontline demonstrations in Pune district
DOGR anion varieties viz, Bhima Kiran and Bhima Shakti

g
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were selected for robl demonstrations in 2012-13 at Pune
district. For the purpose, 1200 gm onion seed (600 gm of
each variety) was provided by DOGR through KVE
Narayangaon, Pune district. Two progressive farmers wiz,
shri. Dhananjay Rokade and Shri. Hanumant Dhamale
were selected from Dhamalemala village. Onion seed
was distributed among them in swch a way that
everybody got 200 gm onion seed of each variety. DOGR
recommendations were followed [Fig. 13.1a & b)

Frontline demonstrations In Akola district

DOGH anion varieties wz,, Bhima Super, Bhima Raj, Bhima
Red and Bhima Shubhra were selected for kharif
demanstrations at Akola district. For this purpose, 2400 g
onion seed (600 g of each variety) was provided by DOGR.
Two progressive farmers wiz, Shri. Manohar Atkar and
Shri. Dinkar Pore were selected from villages (Tandali and
sangola) for carrying out frontline demonstrations and
onion seed was distributed among them in such a way
that everybody got 300 gm seed of each variety.

Frontline demonstrations in Wardha district

DOGR anion varieties viz., Bhima Super, Bhima Raj, Bhima
Red, Bhima Shakti and Bhima Shubhra were selected for
late kharif demaonstrations, Two progressive farmers iz,
Shrl, Marendra Muley and Shri. Liladhar Gakhare werd
selected from villages- Jalgaon and Palora, respectively,
for carrying out frontline demonstrations. For the
purpose, 3000 g onion seed (600 g of each variety]
provided by DOGR was distributed among them in such a
way that everybody got 300 g seed of each variety,

firs 13,1 =, wmrEmen, qot & d agar = uee

Fig. 13.1a. Demonstration of seed treatment at
Dhamalemala, Pune
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Fig. 13.1b, Visit of Director, DOGR to robi
demonstration site at Dhamalemala, Pune
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demonstrationsite of village Tandli, Akola

Fig. 13.1c. Harvesting of Bhima Super at field
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Fig. 13.1d. Harvesting of Bhima Shubhra at field
demonstration site of village Sangola, Akola

The following comman cultural practices were followed
in the demonstration trials

Nursery raising: Raised beds (size: 1.5 m width x 4 m
length x 15 cm height) were prepared. At the time of bed
preparation, 50 kg of FYM and 10 kg vermicompost were
added. Before sowing, the beds were moistened by water
and then sprayed with weedicide pendimethalin @
2mifl. Seeds were treated with carbendazim @& 0.3
gm/100 gm of seeds. Seeds (35g/bed) were mixed with
sand and vermicompost, and then sown in line on bed.
Distance between two lines was 8 cm and depth of
sowing was 1-1% cm. Seeds were covered with fine soll
and then watared by can to keep the bed moist,
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Table 13.3. Detalls of frontline demonstration trials
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Land preparation and transplanting: The field was
prepared to a fine tilth, 5 ton FYM/ha was added at the
time of land preparation. Seedlings were transplanted on
broad bed furrows of 1.2 m width, 15 cm height and 60 m
length with drip irrigation. Before transplanting, the bed
was wetted by drip irrigation and weedicide
pendamethalin (2 ml/1) was spraved, After uprooting of
the seedlings, 1/3" part of leaves was cut and the roots
were washed by clean water and then seedlings were
kept for an hour in 10 liter water having 15 gm
carbendazim and 20 m! carbosulphan. Due to these
preventive measures, occurrence of pest and diseases
wias lessinall the triaks.

Irrigation: Inline dripper of 16 mm lateral with 40 em
distance between two drippers was used and discharge
of 41f hour was released, Dripirrigation was given for half
an hour twice a day on daily basis, Irrigation was stopped 5
before 20 days of harvesting (Fig. 13.1c &d).

Harvesting: It was done at 50-60% neck fall stage.

The details of trials at different locations and their
performance are summarized In Table 13.3 and Table
13.4, respectively,
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13.4. Mean performance of frontline demonstration trials at different locations in three districts
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auf werfia / Wardha L 75 6725 125
i et 4 Pramer £ el ) sy RS9 Demonstration trials proved the superiority of DOGR
W T B SO R o w3t o EF 87 varleties over the local varieties, The farmers were
ﬂgmﬂ o o T w fferT a1 e convinced and learnt the improved onion cultivation

practices through these triaks.
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Mol Signed

in order to commercialize improved onion varieties
through public-private partnership, Directorate of
Onion and Garlic Research [DOGR) licensed onion
variety Bhima Super to Jindal Crop Sclences Pyt Ltd,, an
IS0 9001:2008 certified company. A Memorandum of
understanding (Mol) in this regard was signed by the
Director, DGR with the Director of Jindal Crop Sciences
Pvt. Ltd. on August 27, 2013 at DOGR, Rajgurunagar |
Jindal Crop Sciences Pvt. Ltd. located at lalna (India), isi ¢
sped business since 1979 and specialist particulardy in
onlon breeding, production and marketing. The Moll
has been formulated as per the ICAR guidelines and
approved by the Zonal Technology Management
Committes, CIRCOT, Mumbal. As per Moll, DODGR
extended a non-exclusive license to Jindal Crop Sciences
Put, Ltd, for seed production and marketing of Bhima
Super, Bhima Super is a red onlon variety from DOGR |
that has been recommended for khorif season
Chhattisgarh, Delhl, Gujarat, Harvana, Karnataks,
Madhya Pradesh, Maharashtra, Odisha, Punjab,
Rajasthan and Tamil Maduw, It can also be grown in [ate
kharif, DOGR is confident that the said Mol will promaote |
the widespread adoption of this variety in India and
ensure the svailability of quality seed to the farmers.

s wi wigw wgae s & e awwton woe oY EEneY

Signing af Mol with Jindal Crop Sciences Put. Ltd.
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New Releases

Five Onion Varieties of DOGR Released

Five onion varieties of DOGR were recommended for
release at national level during workshop of All India
Metwork Research Project on Onion and Garlic
[AINRPOG) held at Bidhan Chandra Krishi
Vishwavidyalaya (BCEV), Kalyanl on April 18-15, 2013,
The detalls of varieties are as follows:

Bhima Super: A red onion variety from DOGR has been
identified for release for khorf seaton in Chhattisgarh,
Delhi, Gujarat, Haryana, Karnataka, Madhva Pradesh,
Maharashtra, Odisha, Punjab, Rajasthan and Tamil Madu,
it can also be grown in late khardf. Itis reported to have an
average yield of 20 - 22 t/ha in kharif and 40 - 45 t/ha in
late khorif Bulbs attain maturity within 100-105 days
after transplanting {DAT) in khorifand 110 -120 DAT in late
kharif. it produces mostly single centered bulbs,

ik o

Bhima Supsr

Bhima Dark Red: This onion variety from DOGR has
beenidentified for release in Chhattisgarh, Delhi, Gujarat,
Haryana, Karnataka, Madhva Pradesh, Maharazhtra,
Odisha, Punjab, Rajasthan and Tamil MNadu for kharif
ceason. Average marketable yield is 20-22 tfha. It is
recommended particularly due to its attractive dark red
flat globe bulbs. It attains maturity within 35-100 DAT,

»
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Bhima Dark Red
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Bhima Red: This variety already recommended for roti
season in Maharashira and Madhwa Pradesh, is als
recommended for release for khorif season in Dalkl
Gujarat, Haryana, Karmataka, Maharashira, Punjab
Rajasthan and Tamil Madu, It can also be grown in late
kharif, Maturity Is 105-110 DAT during khorif and 110
120 DAT during late khorif and robi seasons. The average
marketable yleld in khorlf season s 19-21 t/ha, in late
kharif season is 48-52 Uha and it is 30-32 t/ha in roby
season. [tean be stored uplo 3 months in rebi
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Bhima Red
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Bhima Shweta: This white onion wvariety is
recommended for release for kharlfl in Chhattisgarh,
Gujarat, Earnataka, Madhya Pradesh, Maharashtra,
Odisha, Rajasthan and Tamll Nadu. it s already
recommended for robki in Andhra Pradesh, Bihar,
Chhattisgarh, Delhl, Haryana, Earnataka, Madhya
Pradesh, Maharashtra, Odisha, Uttar Pradesh and
Punjab. Its T55 is around 11-12'8 and matures within
110-120 DAT. It has medium keeping guality and can be
stored up to 3 months. Average marketable yeld during
kharifseasonis 18 - 20 t/ha and in rabi is 26-30t/ha.
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Bhima Shubhra: This white onion variety has been
recommended for Chhattisgarh, Gujarat, Karnataka,
Madhya Pradesh, Maharashtra, Odisha, Rajasthan and
Tamil Nadu for khorif seasen, Itis also recommended for
late kharif in Maharashtra, It matures in 110-115 DAT
during kharif and 120-130 DAT in late kharif, TS5 is 10-
12'8. It is a medium storer with a capacity to tolerate
efivironmental fluctuation. Average marketable yield
during khorif is 18 - 20 t/ha and during late kharif
36-42t/ha.

Bhima Shubhra




n-

QTS ScdTe & forg 78 wegfaar

New Recommendations for Onion Production
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The following cultural recommendations were made in
the warkshop af All India Network Research Project on
Onion and Garlic (AINRPOG) held at Bidhan Chandra
Krishi Vishwavidyalaya (BCKV), Kalyani during April 18-
19,2013,

1. Weed management in rabi onion

Application of Oxyflurofen 23.5%EC before plantingand
one hand weeding at 40-60 days after transplanting &
recommended for weed control in onion crop. This
practice increases marketable bulb yield. Weed control
efficiany (WCE] and and B:C ratlo Increased by 65-80%
over control in various centers. This recommendation
can be followed in most of states including Utial
Pradesh, Bihar, West Bengal, Manipur, Madhya Pradesh,
Orisssa, Gujarat, Maharashtra, Tamilnadu and
kKarnataka.

2. Integrated Nutrient Management in Onion

Combined application of 110:40:60:40 kg NPKS alun]i
with organic manures equivalent to 15 t FYM and
Azospirilium and Phosphorous salublising bacteria (P58|
@ 5 kg each/ha is recommended for getting higher
marketable bulb yield and cost benefit ratio than the
previous recommendation of DOGR (150:50:80:50 kg
NPKS, 20 t FYM ha' ) and local recommendations of
networking centers, It reduces the use of inarganic
fertilizers by 25%. This recommendation can be
followed in most of regions including Haryana
Rajasthan, Kanpur, Uttar Pradesh, Bihar, West Bengal,
Manipur, Madhya Pradesh, Orisssa, Gujaral,
Maharashtra, Tamlinadu and Karnataka. However for
long-day crops asin Kashmir, application of 180:70:60kg
NPEK /ha along with biofertilizers (Azespirilium and P58
@ 5 kg each/ha) Is recommended as nutrlent
requirement of long day onions are higher than the
short day onions.
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On-Going Research Programmes of DOGR

Project 1
Management and enhancement of Allium
germplasm

¥ Mahajon, AJ. Gupta, Ashwini A. Chovan, A.A
Murkute, 5.J. Gowande, 5. Anandhan

Project 2
Breeding for improved onion varieties
¥ Mohajan, AJ. Gupto

Project 3
Breeding for improved garlic varieties
Ashwini A. Chovan

Project 4

Development of parental lines and hybrids in
onion

AL Gupta, ¥ Mahajan, 5. Anandhan, Ashwini A. Chavan

Project 5
Marker assisted selection in onion
5 Anandhan, A4 Murkute

Project 6

Integrated disease management in onion and
garlic

5.4, Gawonde

Project 7
Management and diagnostics of onion and garlic
viral diseases

5.1, Gowande

Project 8
Integrated pest management in onion and garlic
5. Gawande

Project 8

Development of improved production
technology for enlon and garlic

A. Thongasamy, Kalyani Gorrepati

Project 10

Refinement of nutrient management technology
for onion and garlic

A. Thongosamy
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Project 11 [
Refinement of seed production technology in
onion and garlic

VR, Yolamalie, A.A. Murkute, A. Thangasamy

Project 12

Reduction of post-harvest losses in onion and
garlic 1
AA. Murkute, Kalyani Gorrepat
Project 13 1
Extension and impact studies of onion and garlic

technologies 1
5.5. Godge, A Thangasamy |

Other Projects
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Project 1

All India Network Research Project on Onion
and Garlic

V. Mahajan, Nodal Officer, Funding: ICAR

Project 2
DUS testing through ICAR-SAU's system
A.). Gupta, Nodal Officer, Funding: PPV & FRA

Project 3

Mega Seed Project - Seed production in
Agricultural Crops and Fisheries

V.R. Yalamalle, Nodal Officer, Funding: ICAR

Project 4
Outreach Research Programme on Sucking Pests
5.).Gawande, Nodal Officer, Funding: ICAR

Project 5

Intellectual Property Management and
Transfer/Commercialization of Agricultural
Technology Scheme, ICAR

Kalyani Gorrepati, Member secretaryFunding: ICAR

Project 6

Development of Hybrids in Onion: A joint
wventure

A.). Gupta, Pl, Funding: Bejo Sheetal Seeds Pvt. Lid,
and DOGR



Project 7

IPM project: Formulation, Validation and
Promotion of Adaptable IPM Technology for
Bulb (Onion) Vegetable Crops

5.).Gawande, Pl, Funding: NCIPM

Project 8
Tribal Sub-Plan for Onion and Garlic
A.l. Gupta, Nodal officer, Funding: ICAR

Project 9
MNorth East Hill plan
V. Mahajan, Nodal Officer, Funding: ICAR
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Transfer of Technology
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DOGR conducted following activities to transfer technology on improved practices for cultivation
of onion and garlic

iy o v uferarft
Date and Venue it T
Mo. of
participants
wftyemr o weely ol wihr anx o Sne o 11 91, 2013 50
Tralning-cum-demonst- Advanced production technology of gz, AR O, Forem avesTen
ration pogramme kharif anion June 11, 2013
Tandali, Tal. Patur, Dist. Akols

carn ) denfE ddl oy @it denfre Al 21 g, 2013 50
g e Scientific onion cultivation ongs, Fen S
Workshop on scientific Juby 21, 2013
onlon cultivation Wadal, Dist. Solapur
witnrm @ ey s uEt At 2T IR & IE 25-26 Fram, 2013 50
Training-cum-dermonst- L e aera, e aul
ration programme Advanced production technology of September 25-26, 20013

late khanif anian lalgaon, Dist, Wardha
o MF R W o 3t wes & dsm 22-24 yw@ER, 2013 25
e W wim Sclentific cultivation of enion and oA AL, TR
ATMRAA sponsored training  garlic October 22-24, 2013
on onion and garlic DOGR, Rajguronagar
R oY FEEE W ORIE S ot e A A 11-13 R, 2013 22
wrafore wifiem Scientific cultivation of anien un .5 M, TR
WABARD sponsored and garkic December 11-13, 2013
tralning on onion and DOGR, Rajgurunagar
garlic
Gl oy &t et e W 24 Rwee, 2013 50
On-farm training Advanced technology of onlon waardt i, fore qo

cultivation December 24, 2013

Darekarwadi village, Dist. Pune

wrew) s wiier and afte sgge & vt & T-9 w2014 25
ATMA sponsored training  Schentific cultivation of onion @3 ., IR

and garlic

January 7-9, 2014
DGR, Rajgurunagar




Annual Beport 2013-1¢

fama oty o e

Topic Date and Venue T T
Mo, of
participants

e it ety & T W WA 21 W, 2014 100
wEdm @ el e ofiem Onion crop management el e, Fren we

On-farm training in February 21, 2014

todlaboration with Dagadwadi village, Dist. Latur

Taluka Agricultural Office

BT, oo, e g St e
Lecture by Dr. 5.5. Gadge at Akola

*. .0, SR gre ATee o e
Lecture by Dr. A.A. Murkute at Wadal

"N w4 e i v e
| Demonstration to farmers at Wardha

e, 3, Py, o ot & forg waed
Demenstration to farmers at DOGR
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&, 36 . sk s wftve
MABARD sponsored training at DOGR

o @ L S amveen whiore e
ATMA sponsored training at DOGR
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Participation in exhibitions

ueiEl / Exhibition HTETEE [ Organizer | T | Venue

v ol v 2013 e shfea wE, g 22-26 Ty, 2013 i AR, O
Agrowon Agri Expo 2013 Sakal Media Group, Pune  November 22-26, 2013 College of Agriculture, Pune
g [, anewlt F werEl g e gee, wosh 16-20 7=, 2014 g fime deg, e

Exhibition at KVK Agricultural Development lanuary 18-20, 2014 Krishi Vigyan Kendra,
Baramati Trust, Baramal Baramati
oft woe-vnfte goft e i e, wRE R, 9-13 SENl, 2014 LR R
wE wE wrelty o arpieE ofeE February 9-13, 2014 CICR, Nagpur
Krishi Vasant-National #IT WETE Tl T
Agriculture Falr-cum- Ministry of Agriculture, GDI,
Exhibition ICAR and State Governmeant
of Maharashira
fute fma wer frsreram SAe AR 28 wont -1 A, 2014 RS, mgaew., W,
Science Day Exhibition ey, e gep February 28 - March 1, AR
STHUT WEE, g, 2014 GMRT, TIFR, Khodad,
AR Marayangaon

GMRET, Tata Institute of
Fundamental Research,
Ehodad, Marayangaon
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B, T s, SEia s (VLA
zrer ot i o e AL P mm T A

Dr. 5. Ayyappan, DG (ICAR) visited DOGR
stall at Krishl Vasant

e ol gwe) 2013 | cmLaAEL R
DOGR at Agrowon Agrl Expo 2013

—

e, v, Py, o vl am o, LA, e o wnel
DOGR technologies displayed at KVK, Baramati
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ameT 20/ Lectures delivered

ST MY =IO

Event and organizer

AT ST A
Date and venue

TR T [/ Jai Gopal

mﬂ?mgqm-gtah e wFEE B g aEiE afte aeaelt astee 17 9o, 2013
National Horticulture Conference organined by Fedlegr T
Onlen and Garlic Production: Mational Horticulture Mission a9 fah
Issues and Challenges July 17, 3013
Constitution Clulb,
New Delhi
wErE H e & Ieuee 8 mwﬂﬁmmﬁmmmwﬂm P i, O
gfE Hear g iR aErE & ag o fn R 21 fiyiew, 2013
Increasing productivity of onlon &5 e st September 21, 2013
in Maharashtra Strategies for Small Marginal Farmers of Maharashtra  College of Agriculture,
arganised by Maharashtra Krishi Mirdhar Parishad Pune
and Institute of Rural Development Education
st & fom s wg B T A AR A W R, T g 22 wEEy, 2013
weafat sttt < st @een & a6 e ge i @ B, e
DGR recommendations for wiim spiEs Detober 22, 2013
farmers Training programme an Sclentific cultivation of DOGR, Ralgurunagar
onion and garlic organized by DOGR, Rajgurunagr
under ATMA scheme
Tard & agn wree e s P, e g 11 fewmm, 2013
o e s w & dnPe Ot fvn AR, e
ufnew et December 11, 2013

Training programme on Scientific cultivation of
onion and garlic organized by DOGR, Rajgurunagar,
under MABARD sponscrship

DOGR, Rajgurunagar

e G & oed S A R, aeeer gR 7 o=ad, 2014
v e o e # dwfes /e v w | ae P, e
ufier mrdey lanuary 7, 2014
Training programme on Scientific cultivation of onion  DDGR, Rajgurunagar
and garlic erganized by DOGR, Rajgurunagar under
ATMA scheme

wied ol fw o st e emw s P, YRR o s S 2 P, 2013

& 1Rl

Status of onion and garlic in
india and World

aftfafl sz i B sfifiam exdem

Orientation programme for Nepalese delegation
organized by DOGR, Rajgurunagar

an AR, g wmife o v P,

§ Rl o wotfe s ol e & aEpEn
Wheifit fwn = wfea vl e

Model Training Course on Production
technolagy in onion and garlic organized by
DOGR and sponsorad by Directorate of Extension,
Hew Delhi

o &R, e
December 2, 2013
DOGR, Rajgurunagar
10 wwadt, 2014
AR, T
February 10, 2014
DGR, Rajgurunagar




I fiw

Topic

Saa ST HIA A

Event and o TEENIEES

Date and YEnun

Bhushan Vasant Dada Patil Agril, College, Maval
(MPKY, Rahwiri)

7 & o o e watiAE e e SEEhE S 21 Fe], 2014
# s # mirnnEl # e W ma s, e ge w1 w3 H, g
in-vitro conservation of potate  Wfs Rem-dem wm February 21, 2014
germplasm Brain-storming session on Cryopreservation in IIHR, Bengaluru
vitro conservation of Horticulture Gengtic
Resources organized by IHR; Bengaluru
#t, FEra [/ V. Mahajan
a o Fwe TR T S GG ST SN AR, wee 1 97, 2013
Improved cultihvation of anion (AL, gl o ancifonn sfivem adm i e,
Training programme arganized by Padma July 1, 2013

Village Kalus, Pune

Improved varieties of onion

i T 3 oEge § Aot e g
0w s

Tralning programme on Scientific cultivation of
onion and garlic organized by DOGR, Rajgurunagar
sponsored by MABARD

R G & e om A e R, aeeew g
s wra e deg & demf el v w
wriivere wwdm

Training programme on Scientific cultivation af
onion and garlic organized by DOGR, Rajgurunagar
under ATMA schame

e M ¥ e oA e B, e g
s wa i s B dhe ad e =
wiivarm el

Training programme on Scientific cultivation of
onlon and garlic organized by DOGR, Rajgurunagar
under ATMA scheme

o i S o d ¥ R, TR g st St 5 fowmr, 2013
Dnion seed production nftffisies & for sfif-as onfey AR, TR
Orientation programme for Nepalese delegation December 5, 2013
_ organized by DOGHR, Rajgurunagar DOGR, Rajgurunagar
e &t g e Ak g s e e L, IeREER g 11 frier, 2013

.50 L, T
Deceamber 11, 2013
DGR, Rajgurunagar

T F=adl, 2014

AL, TR
lanuary 7, 2014

DOGR, Rajgurunagar

T w], 2014

W H A, TR
lanuary ¥, 2014
DOGR, Rajgurunagar

eowa P g amifRe av Rear P, 12 ot 2014
= Rt g ot car o eEE # SR @3 Y, TR
wieifd e = afen ofinm oees February 12, 2014
Model Training Course on Production technology In DOGH, Rajgurunagar
onion and garlic organized by DOGR and sponsored
by directorate of extension, New Delhi
e &t et sie o ana sl R SR, pwm oo aafe g, 18 R, 2014
Onlon cultivation and sfanE & e o el npf, e
managemant Training to the farmers of Imphal, Manipur December 18, 2013
organized by DOGR and CAU, Imphal CAU, Imphal
AP R R, e g s 23 =, 2014
e, Ao i il o aften wg i, g

o il



Ly

-

MART HTE AT

Eviervt and organiaer

Training to the farmers of Imphal, Manipur

T st

Date and vonue

March 23, 2014

organized by DOGR and CAL, Imphal CALlL Imphal
il o2 RERY & e e s fi ot didfidh o ooanen, Rt g 23 waad, 2014
et afte eingedal witferr Gl oa owame afifs o e o o e P, TR
fteER IS TR January 23, 2014
Farmers' and researchars' Training-cum-Awaraness programme on PPV & FRA DOGR, Rajgurunagar

rights under PPY & FRA

cuFn ST WEET & T Y
About Onlon and Garlic

Act organkred by DOGR and PPV B FRA, Now Delhi
@SR, TR R st gl il Ram
Agriculture Education day organized by DOGR,
Rajgurunagar

18 wEdl, 2014

i # s A, TR
February 18, 3014
DGR, Rajgurunagar

o3, A / A Gupta

ar ol wEe & e d@d
Commerclial cultivation of onlon
and garlic

o .5 Y, SR g s e SiR SEg
# miffeae 2 o2 o 99 oo & aee aie
Training under T5P on Commercial cultivation of
onign and garlic organized by DOGR, Rajgurunagar

30 Frrwm, 2013

pRE, sgan
September 30, 2013

KVE Mandurbar

A A, R o g RE, e o 20 wadl, 2014
wwitan g &5 e mig Fr i
Farmers field days organized by DOGR, 21 ], 2014
Rajgurunagar and KVE, Nandurbar M TR
February 20, 2014
Willage Mizampur and
Febreary 21, 2014
Village Dhanaje
arE ey P & awe am P dwe SEew, P RS, AgER 30 feem, 2013
#i fet Krishi Tantragyan Mahotsava, KVK, Nandaurbar s ¥, AR
improved gnion varieties of Leplembser 30, 2013
DGR EVE Mandurbar
W g & W LA R, O IR 22 e, 2013

st an ofte wEge & A dl R

o7 wiirer el

Training programme on Scientific cultivation of
onion and garlic erganized by DOGR, Rajgurunagr
under ATMA scheme

I 7 3 P, TR R R e
witiftrea & fom s emies

Orientation programme for Nepalese delegation
organized by DOGR, Rajgurunagar

anaa P, oA
October 23, 2013
DOGR, Rajgurunagar

2 e, 2013

A S P, TR
December 2, 2013
DOGR, Rajgurunagar

una o Fwg & e o
Ehyna whetEm

DUS characterization of omion
and garlic varieties

e o & R AR, T g
s o ot s @ dmfin el e o
wfivern wwdEn

Training programme on Sclentific cultivation of
onion and garlic arganized by DOGR, Rajgurunagr
under ATMA scheme

24 W, 2013
s, SR
October 24, 2013
DOGR, Rajgurunagar




g

Topic

HETT Wi Farad

Event and organizer

can @ 3 By, g g s s e g
wratfie oA ot degd & dnie dedt ey o
uftgm whrs

Training programme on Sclentific culthation of
nnion and garlic organized by DOGR, Rajgurunagar
and sponsored by HABARD

FTe SV & TR SN L, TR S
R cra ¥R wEga 6 dmie dd o o
wfise wrfe

Training programme on Scientific cultivation of
onion and garllc organized by DOGR, Rajgurunagar
under ATMA schame

s st f, o ddiid o e, o R g
st e o vwwm st o i

T TR

Training-curm-AWareness programme on PPV & FRA
Act organized by DOGR and PPY & FRA, New Delhi
oA & 5., TR gE s o e
Frtoer |, = flt o o o off e o
Faqmes Wi fivn oy o wien onsms
bodel Training Course on Production technology
in onion and garlic organized by DOGR,

Rajgurunagar and sponsored by Directorate of
Extension, New Delhi

Date and venue

13 fimrm, 2013

a1 #A P, TR
December 13, 2013
DOGR, Rajgurenagar

9 wadt, 2014

an AR, TR
January 9, 2014
DGR, Rajgurunagar

23 weud, 2014

o .3 P, TR
lanuary 23, 2014
DOGA, Rajgurunagar

13 oW, 2014

wn & B, SR
February 13, 2014
DOGR, Rajgurunagar

=y ) e & @ I s, vorperm o wiE, SR o 13 7o, 2013

Ouality seed production of st pwm &9 B TS G T

onlan Farmers field day organized by DOGR, MNovember 13, 2013
Rajgurunagar and KVE, Nandurbar Village Palipadda

A o el HEe e o L, T Al R, SR ge 16 T, 2013

Nursery management in onion St e 89 fREw i AR

Farmers field day organized by DOGR,
Rajgurunagar and KVK, Nandurbar

Movember 15, 2013
Village Karanjall

o MR SR o et o
s wiwd o wer sk
tiafisron o & WEn
Recording of DUS data in
onion garlic varieties and
filling of registration form

a5 A afte idif o owame, o R o
s it o oRwm sft ov wiiem
T TR v

Training-curn-Awareness Programme on
PPY & FRA Act organired by DOGR and PPV &
FRA, Mew Defhi

23 s, 2014

ol d.a L, TR
lanuary 23, 2014
DOGR, Rajgurunagar

e & Haw s @ e
Development of hybrids in
Qnion

e e By, TR g e o e
Fréeom, o R g e o ofte mee
& Fegrest s B v Ates aibem oo
bodel Training Course on Production
technodogy in onion and garlic organdzed by

DOGR, Rajgurunagar and sponsored by
Directorate of extension, Mew Delhi

13 e, 2014

R AL ) Lo
February 13, 2014

DGR, Rajgurunagar
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AT JHIT M

Event and organizer

aE Al e

Date and venue

TH.0H, ME [/ 5.5, Gadge

a¥hn @ I A
Advance technology of kharif
anaan

e P, SRR R st e ane

I FeureA Wi o afben o sl e
Traiming cum demanstration programme an
"advance production technology of kharil onion’
organized by DOGR, Rajgurunagar

11 93, 2013

e, e S
June 11, 2013
Tandali, District Akola

an @ P g fefim o 5 g2 Ef, seten g smfm pft Ree g 30 9o, 2013
it & ot ahacha oo (siee- o) B d&sf, s
improved technologies Annual Zonal Workshop of KVEs (Zone-V) July 30, 2013
developed by DOGR organized by Dr. PDKV, Akola D, PDEV, Akola
gill ardftes wam Y o= ana.a L, e g s ogil o 25 frem, 2013
Advance farming of late ars $ I%a Fegs At o wfiem o e, e ot

kharif anion

weela arles

Training cum demonsiration programmse on
‘Wivance production technology of late kharl
onion’ organized by DOGR, Rajgurunagar

September 25, 2013
lalgaon, Dist. Wardha

A Y AL Serien

we @ favenat @ s
- anfifm Rl & gue &9
if ¥R e F-‘IIT [0 'II_ITI'H
Aale of sell help graups in
improving socio-economic
status of anion and garlic
farrmers

| 37 L, S g st s
o & AEn A A Faeg & A
areft o Rl @ Fom ufiee wmies
Farmirs training programme on “Scientific

cultivation of onion and garlic’ under ATRA
scheme organized by DOGR, Rajgurunagar

@ 3 AL, TR g st ot
ATTE TR WA S i w6 A
At o fasar uitem adr

Farmers Training Programme on “Scientific
cultivation of onlon and garlic’ organized by
DOGR, Rajgurunagar and sponsored by
NABARD

HTE U & TR LA M, A
g smiten A e weee & denfe Al
a7 famae uiiem wmiEm

Farmers tralning programme on “Scientific
cultivation of onion and garic’ organised by
DOGR, Rajgurunagar under ATMA scheme

24 e, 2013
SR A.H A, T
October 24, 2013

DOGR, Rajgurunagas

13 fww, 2013

o e AL, I
December 13, 2013

DOGR, Rajgurunagar

g W, 2014

o % L, o
January 9, 2014

DOGH, Rajgurunagar

] At & Fee dhed
Advance technology of onion
cultivation

e AR e e g, g &
T HEAE W AL A, T R
e ara & aft ) s ol w
e aimn

Training Programme on Advance technology
of onion cultivation' organized by DOGR,
Rajgurunagar in collaboration with Global
Communities Cohasion Foundation Trust, Pune

24 fBwee, 2013
g, P =
December 24, 2013
Darekarwadi, Pune




frea

Topic

RI M7 SR e &
e & i

“Eraup dynamics of enion
and garlic growers

HITT =Y WA

Event and organizer

A R, TR g SRt o frem
P, = R o oriiie ano sty e

i Fearg ot i o ofss ofen ooaey
Maodel Training Course on Production technology
in onion and garlic organized by DOGR,
Rajgurunagar and sponsored by Directorate of
Extension, New Delhi

v

it oty v

Date and venue

17 o, 2014

ea1A 3 B, T
February 17, 2013
DOGR, Rajgurunagar

G FE
HOnion crop management

T P s, iR e e s
o E . A & wge R afienn awdem
Farmers Training Programme under MACP
scheme organized by Taluka Agricultural
Officer, Shirur Anantpur

21 owad, 2014
grreamdt, Fe Ewe
February 21, 2014
Dagadwadi, Dist, Lajur

W, A, TEE /5. ), Gawande

management of onion and

garlic

Training programme on Sclentific culthvation
of onlon and garlic organized by DOGH,
Rajgurunagr under ATMA scheme

o o e 8 ooffa o 3 L, TR aR i A v 11 7, 2014
e e, = Rt o s e ok aEe ¥, 1, TR
anagement of foliar 4 are At e oe Sfsa il ooTes February 11, 2014
gseases in onlon and garlic hodel Training Course on Production technology DOHER, Rajgurunagar
in gnion and garlic organized by DOGH,
Rajgurunagar and sponsored by Directorate of
extension, New Delhi
g ot wwe | 9 sl A f v B3R, v gm awifes e, 23 wid, 2014
iz Teu ity & fivet ot afve g, FEm
Management of disease and Training to the farmers of Imphal, Manlpur March 23, 2014
nsect pests in onion and garlic organized by DOGR and CAL, imphal CALL Imphal
e qeEeE [/ AA. Murkute
= & & adt g Ao afitee A, T, e W 21 F@8, 2013
Scientific Onion Cultivation BT s wift
Organized by Lokmangal Shriram Pratishthan July 21, 2013
Mandal, Wadal, Dist. Solapur Wangi
e v Aee F g e SiFE i & men A B, e g 23 JmER, 2013
¥ T srifor e i we &t AP dd! fen oA AL,
Nutrient and water o7 Hite ol October 23, 2013

DOGR, Rajgurunagar

o MR JEE W

T HeER

Post-harvest management
‘of onicn and garfic

S LT & AR oA S R, e g
it = si wEe O Qe A
oy witem andms

Training programma on Scientific culthvation
of enlon and garlic erganized by DOGR,
Rajgurunagr under ATMA scheme

=iure R EREhfe c AL s R, TR
TR S oo 3R JEE o s
iy o7 WO i

Training programme on Scientific cultivation
of anion and garlic organized by DOGR,
Rajgurunagar sponsored by NABARD

23 HEwER, 2013
SLE AR, TR
Dctober 23, 2013
DOGR, Rajgurunagar

12 femme, 2013

LA AL, TR
December 12, 2013

DOGR, Rajgurunagar

»



g

WY HIT HI=E

Event and arganizer

Fe drA i aEn AL R, TR
g s o o e ) dmfe e
fomm o mftves spieg

Training programme on Scientifle cultivation
of anion and garlic arganized by DOGR,
Rajgurunagar wnder ATMA scheme

e s P, e g s AR
frkamern g wwitiaR o o A A
o dhenfe g sfem wihew oo
Model Training Course on production
technology In onlon and garlic sponsored
by Directorate of Extension organioed by
DOGR, Rajgurunagar

AT AR

Drate and venue

B =Tad, 2014

oA AL, e
lanuary B, 2014
DGR, Rajgurunagar

14 werdl, 2014

o # 3 AL, TR
February 14, 2014
DOGR, Rajurunagar

R 3 e an AL L, e g st St 3 fewram, 2013
Onion storage witPrftrrem & oy sftfd=rs wedes oA s AL, TR
Orientation programme for Nepalese December 3, 2013
delegation organized by DOGR, Rajgurunagar DOGR, Rajgurunagar
A 3R JEEa | & o e 3 P, e g iy site s 12 fwmaw, 2013
M T e unfie oo sfte meeE & danfre ot a3 5, TR
Pest and disease management & WY wifem sl Decemnber 12, 2013
in enian and garlic Training programme on Scientific culthvation DOGR, Rajgurunagar
of anion and garkic organized by DOGR,
Rajgurunagar and sponsored by MABARD
it ey i i i 2013, wedwen, i wedE A W 28 faweaw, 2013
et 3ty waeeE meue AGROVISION 2013, Workshop, National Expo and &% HH, TR
Sclentific culthvation of onian Conference December 28, 2013,
and garlic and post-harvest CICR, Magpur
management
. WEEA [/ 5. Anandhan
o A s § Ee ain W) G & o A A R, TR 23 yEgw, 2013
2 s st cor o EEe W denPre ol R o s R

Fiest and disease management
in Onion and Garlic

ufke wwfE

Training programme on Scientific cultivation of
onian and garlic organized by DOGR, Rajgurunagr
under ATMA scheme

COctober 23, 2013
DOGR, Rajgurunagar

R i HEER § W

dhehfit &1

fole of Blotechnology in onlon
and garlic

A M, TR g e e
Fréwmerg g wrtfon s 3 SRR 8§ SRR
Wi o sfsa afhe a

bodel Training Course on production technology
in enion and garlic sponsored by Directorate of
Extension organized by DOGR, Rajgurunagar

13 e, 2014

o .30, L, TR
February 13, 2014
DOGR, Rajgurunagar

T, MRt [/ A, Thangasamy

TR W A A
Production technology of onion

o L, TR g SR A
witHfipiea & fm afifiens el
Orientation programme for Nepalese delegation
organized by DOGR, Rajgurunagar

3 By, 2013

ana.wg L, e
December 3, 2013
DOGR, Rajgurunagar




e HiR T o O fe
R 99 e

Nutrient and water
management in onlon and
garlic

ST ST HATHTS

Event and organizer

s A, SR g S o g
g o oo sl ae &t Senfi @ fimo
o7 uilve eden

Training programme on Scientific cultivation

of onion and garlic organized by DOGR,
Rajgurunagar and sponsored by NABARD

3TE) WA & A A L, aReR g
syt a3 s ) fefe def feg ov
sefirern whem

Training programme on Scientific cultivation of
anion and garlic organized by DOGR, Rajgurunagar
under ATMA scheme

e Ay

Date and vonue

12 R, 2013
. B, T
December 12, 2013
DOGR, Rajgurunagar

8 F9adl, 2014

e L, e
lanuary 8, 2014

DOGH, Rajgurunagar

oA SR FRH % e
iy uiNE T W
Integrated nutrient

management for onlon
and garlic

o d.5e B e g e v B
Prdamer, = fouft e i o ol angae o
Foags WafiE fim o ATew wikem oewEs
Model Trakning Course on Production technology
in enlan and garlic organized by DOGR,
Rajgurunagar gnd sponsored by Directorate of
Extension, New Delhi

11 e, 2014

o, L,
February 11, 2014

DOGR, Rajgurunagar

Training programme on Sclentifle cultivation

of ondon and garlic organized by DOGR,
Rapgurunagr under ATMA schame

WTE1 G & R N S, ST g
snaifem =R o e & de ad e w
2

Training programme on Scientific cultivation of
onion and garhic organized by DOGH, Rajgurunagar
under ATRA scheme

e R, AR g s od R
Prmaa, =8 R g v o s aege |
aeuTe MY B o sfes often oo

IR 3 SRS A e Hae o 3 L, TR g s o R 11 e, 2014
Water management in onion Frderera, ¢ faght gy mfsn cor ol s & A P, e
and garlic A dheifi B o sl i oo February 11, 2014
Model Training Course on Production technalogy DOGR, Rajgurunagar
in onion and garfic organized by DOGR,
Rajgurunagar and sponsored by Directorate of
Extension, New Delhi
.9, TR [/ V.A. Yalamalle
o & i i, o g sty fsee Ras 5 e, 2013
Onilon seed production Farmers day organized by KVK, laina FE A
October 5, 2013
KVE, lalna
FEH O & AR e s L, e 24 @y, 2013
T EEE e S S & A ad wnE B, oo
fémm ov witw wiEs October 24, 2013

DGR, Rajgurunagar

g w=adt, 2013

oA L, T
January 9, 2013
DGR, Rajgurunagar

13 worfl, 2014

oA s A, TR
February 13, 2014

s
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firm
Tople

MR HIT ST

Evant and organiner

Maodel Training Course on Production technology
in enion and garlic organized by DOGR,
Rajgurunagar and sponsored by Directorate of
Extension, New Delhi

T A T

Date and veEmue

DOGR, Rajgurunagar

o o L, o ol piaE, e oE 20 weadl, 2014
iR s &9 Raw iy FrAmgR 3k
Farmers field days organized by DOGR, 21 e, 2014
Rajgurunagar and KVK, Nandurbar T
February 20, 2014
Vilage Mirampur and
February 21, 2014
Willage Dhanaje
T i fad s 9 TH dftar arpEE S afh de, S, 19 R, 2013
o A e it I wae gR S afew & e 4 ot dfw segEaE S
Onion seed production s i e Srar v = i wiiee it &%, AR
techniguies with special Matlonal training on Quality seed production December 19, 2013
referance to bybrids of vegetable crops organized by National Seed Mational Seed Research
Research and Training Centre, Varanasi, up and Training Centre,
aranasi
FE 4 I i i s it i &, S, 10 femmw, 2012
Garlic seed production I WEW g i et & oeea o e e e s
& dre arare fw ov ek wihem wite wfipm &=, S
Mational training on Quality seed production of December 19, 2013
vegetable crops organized by National Seed Mational Seed Research
Research and Training Centre, Varanasi, UP and Training Centre,
Yaranasi
wETeR A/ Kalyanl Gorrepat

= MR AT
T

Value addition of anlen and

garlic

S g & e S s L, T g
s e 3 A o AP dd B o
wienn e

Training programme on Scientific cultivation of
gnlon and garlic organized by DOGR, Rajgurunags
under AThA scheme

ena g B, TR o iR A e
o T A AR e 8 A e

e faemm wibem amdovs

Farmers Training Programme on Scientific
cultivation of onlen and garlic arganized by
DOGR, Rajgurunagar and sponsored by NABARD
ST AT & AR S HLA L, TR g
srifem wra st wegn  dmfe de e @
wftem amiEy

Training programme on Scientific cultivation af

anlon and garlic organized by DOGR, Rajgurunagar

under ATMA schame

23 R, 2013

a3 P, T
October 23, 2013

DOGR, Rajgurunagar

12 =, 2013
o S L, TR

December 12, 2013
DOGR, Rajgurunagar

8 T, 2014

o F.3 FL, THTR
lanuary B, 2014
DOGR, Rajgurunagar




Ferer
Toplc
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Event and Organizer

oA ML, TR o st oF Reem
frimmer, = B wwr orifom are ol

o I dhetfiedt e g ofae aftem g
Model Training Course on Production technology
in onion and garfic organized by DOGR,
Rajgurunagar and sponsored by Directorate of
Extension, Mew Delhi

Lo

it Aty wre

Date and venue

14 e, 2014

oA S L, T
February 14, 2014
DOGH, Rajgurunagar

e oridvery s

Farmers Training Programme on "Scientific
cultivation of onion and garlic' organised by
DOGR, Rajgurunagar and sponsored by NARARD
e v i aEn oA s R, TR g
st i o wE & denfee dl fwg o
HE Sl et

Tratning programme on Scientific culiivation of
onion and garlic organized by DOGR, Rajgurunagar
under ATRA scheme

e 3 gE e L N L, O g st St 5 fwmm, 2013

Processing and value addition uinfitses & fom aftfiras awdem LA L, SRR
Orientation programme for Nepalese delegation December 5, 2013
organized by DOGR, Rajgurunagar DOGR, Rajgurunagar

#firft v, wEgw / Ashwini A. Chavan

FE & I e un A P, TEER eW At SR A 11 fEees, 2013

Improved varieties of garfic grt s S o e & dePe aft o N F.a F, T

December 11, 2013
DOGR, Rajgurunagar

T e, 2014

oA 3 L, TR
lanuary 7, 2014
DOGR, Rajgurunagar

syeeraTeit 7l [/ Radio talks

&t mgre [/ V. Mahajan

Kanda Lasoon utpadan ani
tantragyan

e gl ¥, oot g anifory STl A
Radio talk argaised by All India Radio, Pune

&4 Tl 2013

@t W

Broadcasted on
January 4, 2013 at Pune

TR W S oy
Unhall kanda utpadan tantra

Fia gk Ya, g g anifor amanmareh anf
Radio talk orgaised by All india Radio, Pune

22 F9Eel, 2013 ®
wiE

Broadcasted on lanuary
22, 2013 at Pune
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qg waTyH e
Human Resource Development

31 wftreror 3 R nfatrafs
A. Deputation for trainings

T TR safh

Title and Venua Period

Wit 4/ 1n india

e 7, weETen/ Ashwinl A. Chavan

v s, feows § A d o o sm & o and ey o o, Sive wRiEn wg 15-24, 2013
shart training course on Managing IP under PYP and PGR at DR, Hyderabad by 15-24, 2013

wra s, e & “wprEEt- s w Enle o - R e O - we 21-22, 2014
g wfiet ey February 21-22, 2014

Brain-storming Meeting-cum-Training on “Cryopreservation and In-vitro Consenatian
of H-PGR" at IIHR, Bengaluru

%, &ATEifA. Thangasamy
Fg ., g o e Fufy-wamn gt i s o R W AR 22-31, 2013
i Y ST October 22-31, 2013

National Short Course on Adaptation and Mitigation Strategies for Climate Resilient
Agriculture at CRIDA, Hyderabad

fieft )/ Pritee Singh
hy il fineey, @ RR, mypfE | dnge d seEEm AhET o 14 - 3eTed 17, 2013
Attachment training at Department of Crop Physiology. UAS, GEVE, Bengaluru May 14 - August 17, 2013

it I!EH‘T}'I.I'. Maohajan

g a (), dawwr # pfl arpium 2 v R wRE e 23-27, 2013
Management Development Programme in Agricultural Research, MAARM, Hyderabad  July 23-27, 2013

i, W, TEreE VR, Yalamalle
i e Ptae, S, v udn § aefe o de deie T o AT W A S 15-18, 2013
ST i October 15-19, 2013

Varietal Purity Testing through Conventional and Biotechnological Tools, organized by
Directorate of Seed Research, Mauw, UP

ﬁﬁﬂ q/Abroad

o, & maE /5. | Gawande

afffes v g, gad, afives, swftan & g - WA & S et e 17 -
fmre aess & sievie oo o wewig fe fesmay 16, 2013




A HE

Title and Venue Period

International Training under HRD programme of NAIP- Hort in the area of September 17 -
Blosecurity at Washington State University, Pullman, WIS, USA Decembar 16, 2013

L ﬁtﬂﬂﬁh"ﬂﬂ_ﬁ;{ﬁw

B. Participation in conferences/meetings

wa WA [ lal Gopal

Repfa, s 4 onaae P gm s Sfde vl o of |ens s Sead Wil 18-19, 2013
wiaior 1 Wl e don April 18-19, 2013
Fourth group meeting of All india Network Research Project on Onion and Garlic

organized by DOGR at BCEV, Kalyani

Fhd , awmme, qf § S weeen wif & do WF 11, 2013
Saentific advisory committee meeting of KVK, Narayangaon (Pune] July 11, 2013

SUp LS e, A R oRn anenfe o sl e, o Rt o oovis wdems & B gend 15, 2013
fom = ag e, o Rl 4 gosaf, sedgm & e greeafs dam luly 15, 2013
Meeting for Performance Indicator at NCAP, New Delhi and Interaction Meeting with

POFSA, Modipuram at NASC, New Delhi organized by ICAR Hagrs., New Delhi

N F &, A § st o St ww dew 2013 3 12-13, 2013
National Citrus Meet at Nagpur 2013 organised by NRCC, Nagpur August 12-13, 2013
TF A, 9 g 8 weEt R, wpen e geme, Bl oo s e o MTET 29, 2013

T T e, O3 T e weare v S R O S T Gl August 29, 2013

e Uy at el

National workihop on Repeat Study on Assessment of Post-harvest Losses of Major

Horticultural Crops, Animal and Fishery Products [n India at NASC, New Delhi

organized by Horticulture Division, ICAR Hars,, New Delhi

UFERa, ad R & apPdes, sop ospg & seem § sl wwdto wiEe s A 30-31, 2013
sl st mdt fwwt § Sead oRdeEsd o ot = 8 & B wi te August 30-31, 2013
Review meeting and finafize the All India Coordinated Research Project and Network

Fropects of all the Divisions under the chairmanship of Director Genoral, ICAR at

MNASEC, Mew Delhi

% wm, 8 gt 4 wee weew, g daen, AR, wrel B, of B8 o dfim R 4, 2013
wi el aihs ot & o frem o dee o auf September 4, 2013
Meeting and discussion on Onign expansion in khorlf and late kharif seasons at Krishi

Bhawan, New Delhi, organired by Government of India, Ministry of Agriculture, DAC,

Harticulture Division, New Delhi

W A, A g i i weh-pf wem & ddy & A -mae-nerE @ firnae 19, 2013
aRfim g dow September 19, 2013
“Live-Crop-Demo’ preparatory planning meeting at Nagpur regarding KRISHI VASANT

National Exhibition organired by CICR, Nagpur

s, Snmn & ey A @ orrdy S & oo pAE, Seew & e foemae 30, 2013
A g O S et & s o & sl & B o o s September 30, 2013
it S w2 il wwdm

Training programme on "Commercial Cultivation of Onion and Garlic’ under Tribal

- 5ub-Plan of DOGR organized in association with KVK, Nandurbar for 5T populations

of Nandurbar District of Maharashtra at KV, Nandurbar




)

T T

Tithe and Venue

o o o s, gy sl it s S

Krishi Tantrodyan Mahotsav 2013 at Narayangaon organized by KVK, Narayangaon
AaEuHE, e 8w sepe. geme, T8 R g st gieaia o it
WA

Annual Conference of Vice-Chancellors at NIASM, Baramati, organized by ICAR
Hogrs., New Delhi

ey, it A WS e, T8 R g s mp s & wh s
Preme] o o e

Directors Conference of all ICAR Institutes at YASHDA, Pune organized by ICAR
Hars,, New Delhi

gt & it S SR 8 g S A e

Grape Day by NRC Grapes, Pung

drge & wa s, $Ee o S wrrEE s e o arEe
o §-f) Femn o fiew-geE =

Brain-storming session on Cryopreservation and In-witro Conservation of Horticulture
Genetic Resources at Bengalury, organized by IIHR, Bengaluru

nw s o, it § g s A 8 oned ot o

5* AINRPOG Annual Group Meeting at NHRDF, Nashik

ife & e s A Wﬂﬁﬂm-ﬂﬁ.ﬁu,#mﬁmm&ﬁmﬁﬁﬁﬂ
sur vl diviees o faR-eE 6@

Brain-storming Session on Crop Improvement and Seed Production aof Onlon
arganized by DOGR, Rajgurunagar and NHRDF at Nashik

i I!Eﬁ'-l_'uf Mahajan

st

Peritd

WA 8, 2013
October B, 2013

w19, 2014
lanuary 19, 2014
FAE 20, 2014
lanuary 20, 2014

e 20, 2014
February 20, 2014
ol 21-22, 2014
February 21-22, 2014

o 13-14, 2014
March 13-14, 2014

grd 15, 2014
March 15, 2014

ugfl, =l § s san & ol ot s
4" AINRPOG Annual Group meeting at BCKY, Kahyani
iy A Wi e, o § FeE oo A & de
Institute Management Committee meeting of National Research Centre on Grapes, Pune
it 3 e ae, g A el o di ol e, dem 8 Pofe & e T
wpraie @ sferd diofi am S & w de

Meeting with PGR Scientists from Institutes under Horticulture 5MD-
Recommendations of the 4th NBMGR Meeting at NRC Grapeas, Pune

awa e, ofte 4 woanaF e & aedf ot

5" AINRPOG Annual Group Meeting at NHRDF, Nashik

it 4 oo E aF P, ooeperR @ e e, e g amitae S § wee
AU FAeTE W AR

Brain-storming Session on Crop Improvement and Seed Production of Onion
organired by DOGR, Rajgurunagar and NHRDF at Nashik

i SR ST S, o @ der e Wit & o

Institute Management Committes meeting of National Research Centre on
Grapes, Pune

ui¥ 18-19, 2013
April18-19, 2013
e 5, 2013
August 5, 2013
s 20, 2013
Movember 28, 2013

are 13-14, 2014
March 13-14, 2014
ad 15, 2014
March 15, 2014

g 20, 2014
March 20, 2014
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Tithe and Venuo

R dl._ TR/ ALl Gupta

Rugpf sl 4 asan s & v o
4" AINRPOG Annual Group Meeting at BCKV, Kalyani
p Rl g ot e T

Erishi Tantragyan Mahotsava, KVE, Nandaurbar
a3 R (and), Bemwr § wovagds wRf fem o gi-da v me w
e T

National Conference on Agro-biodiversity Management for Sustainable Rural
Development at NAARM, Hyderabad

el S SEuE e, o F et e dt et aw da & Rt o dew
w8 el o shln dt ol mm SenPred & s dem

Mesting with PGR Scientists from Institutes under Horticulture SMD-
Recommendations of the 4" NABMGR Meeting at NRC Grapes, Pune

WA N H, Eeevagl, dnope & el G 8 A genel oesfy o Rl o
yitey ) oty a9 gt dom

Interactive meeting on Male Sterility Systems in Horticultural Crops: Present
status and future strategies held at IIHR, Hessaraghatta, Bangalore

pfafd, uwas 7 @ @ & aneeft it dos
B” Review Meeting of DUS Test Centres at UAS, Dharwad

ot i sl e, gt g s da i o Ee o R & afie
o T T R e

Training-cum-Awareness Programme on Protection of Plant Varieties and Farmers
Rights organired by NRC Grapes, Pung

AEa Ry, FieE 8 WA A o anits o

5th AINRPOG Annual Group Meeting at NHRDF, Nashik

it & wn@ e B o v o R, aifte g s ana 6 s
U dienes av S aE

Brain-storming Session on Crop Improvement and Seed Production of Onion
organized by DOGR, Rajgurunagar and NHRDF at Mashik

HiA 18-19, 2013
April 18-19, 2013
e 30, 2013
September 30, 2013
WY 14-15, 2013
October 14-15, 2013

asly 29, 2013
Movember 20, 2013

o 24, 2014
lanuary 24, 2014

wardl 28-5md 1, 2014
February 28-March 1,
2014

nrd §, 2014

March 5, 2014

o 13-14, 2014
March 13-14, 2014
ard 15, 2014
March 15, 2014

TR, TE / 5.5, Gadge

sieiftn ssiteey O, o o P ot g SRIRm T Al wetee
Conference on Smart Farming organized by Kisan Forum at Internaticnal
Convention Centre, Pune

b b, duf & R Mvaw 9 s o - wy

Brain Storming Session on Research in Agricultural Extension at CIFE, Mumbai
sagdef, swia d g S (swa- v) B oite swdlio sdue

Annual Zonal Workshop of KVEs [Zone-V) at Dr. PDEV, Akola

il el & ooy geen & Ao & B aeehd aul do

Technical discussion meeting for preparation of Action Plan, KVE, Baramati

e 23, 2013
August 23, 2013

HEA 26, 2013
April 26, 2013
wEg 29-31, 2013
July 29-31, 2013
qd 18, 2014
March 18, 2014
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Title and Venue

Lo Mk 5.0, Gawande

Period

feng i, seft § 3mam s aE e & dhdt ot o

47 AINRPOG Annual Group meeting at BCKY, Kalyand

amaE g, affe § s e s @ oudt offs tos

5% AINRPOG Annual Group Meeting at NHRDF, Nashik

it 4 e e B, R o aase R, anfe g s e & e
Hur 1 e o SR T

Brain-storming Session on Crop Improvement and Seed Production of Onion
organized by DOGR, Rajgurunagar and NHRDOF at Nashik

0 qIge / AA. Murkute

site 18-19, 2013
April18-19, 2013
ard 12-14, 2014
March 12-14, 2014
H 15, 2014
March 15, 2014

i A, b o werg wgea i o o o o weme e
Consultation meeting on NICRA at CRIDA, Hyderabad

s, fee § wp sy da afmen (emeeh com) & ada dow
Review mesting of ICAR Seed Project [Horticulture Companent) at IIHR Bengaluru

. M= S S Anandhan

o T, 2013

June 7, 2013
et 22, 2014
February 22, 2014

wan s A, i | ool dmfeiie g mite we
National Seminar on Horticultural Biotechnology, IIHR, Bengaluruy
e fivet | e @ i i grdeen & apa Aes it & dee

Nodal afficers meeting under Strengthening Statistical computing for NARS at CIFE,
Mumbai

aaa iy, it & 3wsF s e B aed oite 8

5" AINRPOG Annual Group Meeting at NHRDF, Nashik

arftpr 4 wn A o B, e anas fin, aifie g i e o e HuR
ng dtaeaes o - @

Brain-storming Session on Crop Improvement and Seed Production of Onion
organized by DOGR, Rajgurunagar and NHREDF at Nashik

a1 14, 2013

June 14, 2013
Fre 29-30, 2013
August 28-30, 2013

ure 12-14, 2014
March 12-14, 2014
A 15, 2014
March 15, 2014

n. trmar! [/ A, Thangasamy —

fRamf, smmf § smana s an § i offs don
Fourth AINRPOG Group meeting held at BCEY, Kalyani
o HgE, Bgvws A wEEy s o o ol oes & amfe sRE el
e & v 3w

Consultation meeting of Strategic Research Horticultural Components of NICRA heid
at CRIDA, Hyderabad

nmar e, Al § sa e sy § o) o e

5" AINRPOG Annual Group Meeting at NHRDF, Nashik

it & e s, wrongeeER o s se Rn, i gr SR S o e
gur vd e o ReR-HuE

Brain-storming Session on Crop Improvement and Seed Production of Onian
organized by DOGR, Rajgurunagar and NHRDF at Nashik

s 18-19, 2013
April 18-19, 2013
o T, 2013

June 7, 2013

qe 12-14, 2014
March 12-14, 2014

o 15, 2014
March 15, 2014



ATH T E

Title and Venue

s

Perod

-fl.:!ﬂ'f. ':]F-'I‘_tlﬁ ! V.R. Yalamalle

# wrra e v fiee o o A
Meeting an Onion Production and Market Availabifity in Maharashtra state,

organized by Maharashtra State Horticulture and Medicinal Plants Board at
Sakhar Sankul, Pung

AR od W o fram - w79

#ﬂ?qﬂ.y&ﬂgmmmmammm:mmmﬂhﬂmm

Ay 26, 2013
MNovember 26, 2013

v B et i sterdey o oft v Al @ e o

Meeting with PGR Scientists from Institutes under Horticulture SMD-
Recommendations of the 4" NABMGR Meeting at NRC Grapes, Pune

aw s fn, Mt 4 S oA s as B ow ot fon

5" AINRPOG Annual Group Meeting at NHRDF, Nashik

arfirs o @ 30, BT, e vd e AR, R g i S 6 e
quw o fiwvgre w e W

Brain-storming Session on Crop Improvement and Seed Production of Onion
organized by DOGR, Rajgurunagar and NHRDF at Nashik

aa e, Tite § anaasgas § o ot e amd 12-14, 2014

5 AINRPOG Annual Group Meeting at NHRDF, Nashik March 12-14, 2014

e o A 3R B, oo T oA R, e SR s a6 wEe urd 15, 2014
March 15, 2014

Braln-storming Session on Crop Improvement and Seed Production of Onion

organized by DOGR, Rajgurunagar and NHRDF at Nashik

s T !IT-'ET"T_" Ashwini A. Chavan

it AR s i, go o e = vl ool o dow & Ryl @ a9 Ao 29, 2013

Novenber 29, 2013

o 12-14, 2014
March 12-14, 2014
Al 15, 2014
March 15, 2014

123 I
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AT Tfcifafer

Institutional Activities

Frfefae Pafe e offfted @& sres B o

The following regular institutional activities were held

HERF WY ot @ 16d1 dem ard 25-26, 2013

16" Institute Research Council mesting March 25-26, 2013

Frewm waes #nfa & 174 dom s 5, 2013

17" Institute Management Commiflee meeting August 5, 2013

fwlt wme feremw 13-19, 2013
Hindi 5aptah September 13-19, 2013
Ferd TR gAY 28— 2, 2013
".hg-lahte wiek October 28-November 2, 2013
pHuE waEEr winfy & 1647 o oRad 3-4, 2014

16" Research Advisory Committee meeting February 3-4, 2014

HUF WO giwg 6 17 dom adl 22-25, 2014

17" Institute Research Council meeting February 22-2%, 2014

iy fha fas Wl 18, 2014
Agricultural Education day February 18, 2014

e w39 . o s s aftg £ Ledt da vl o
16" IRC in progress at DOGR

e e i @ L e o o
17" IMC Meeting in progress

)



f=d WATE 1 WHTGA W

Tk ARIE TEE

., L o i e R

Agriculturs Education Day Celebration :t_uﬂﬁn

o1, 7.9 5. & 168 seam weme Wi
16" RAC Committee at DOGR

o, &30 5. gr s s wE ariee

fa v @, seaw 4 e s & e
ST

sfte wwiffe @ 9 Aegn SEEer Jend afeen
(3 91 3 A ) 1 wegel aniles e 1818 30E
2013 1 furry o Aviiomey (Rapf ), s §
FwITfoe &1 T | FgTes T 6 Seaw A . T, g,
fiamf, seaph 3 & 0 oo aw, o genf g

Other Major Events Organized by DOGR

IV Annual Workshop of AINRP on Onlon & Garlic at
BCKY, Kalyani

The IV Annual Workshop of All India Network Research
Project on Onlon and Garlic was organized at Blidhan
Chandra Krishi Vishwavidayalya (BCKV), Ealyani on Agril
18-19, 2013. The Inaugural session was chalred by Prof. ©
Kole, Vice-chancellor, BCKV, Kalyani, Prof. M.G. Som, Ex-
Vice Chancellor, was the chief guest. Or lal Gopal,

125 .
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A

wfaf & o 7 s, PRes, aa s A ol
e e fsn e o awanA s A &
agmfe afte i & fw o [Rn e @ P ade
et & wgeg o wiEFAR Tom) 2 S g I (G
A SrTat) A e w @ s sl R
SEr, Aee st 3 Harg uiode wee s 4
g urefardl, @ Péwe, wmosgs, weiee, =
AR, e, v R, e, & gdes, o
Frame, naa e, oites, o @ e, @ gEm,
fRagf, sl s sl v sweE, s o oo
Friers, o oftert = i o9 2 um fm @an 20 & =
Ud TR & SEUE & AN aggeT Aen g
T, S & 28 ek &g 4 B0 | T FEWrl,
feapf & dwm ot o o At adfafe od B
#t o] & afafAfie] 4 et & s o) e
e @ wifte ffie derfel st seEum orfent A
farftys wa o srcem vF AE- 3w

amde & 2o v wger wif A de o adfie dhm &
faftys Fenem afifeafad & o di e s aen &) ok
g A ager M s e am R @
wi st i fom wieg st & ol &
it wfewn & fom wagy & o R ) ggo 0 @
E1 B wEEI, T e P i g wii
R WA 91 & T

a3 A w., e o o e e e e, S aned
At R 4w

N WA e v AeE s Aend afee
(3t s om et ar A g ) & o arfbe we & @ W

wt AR sEEeE o e wfee (aae fae ),
ifern F 13-14 grd 2014 & 2 fiem o) g 3w
# aewt o Pl &5 § 100 | afte nfvfafe
4w fomm sy & of 9u AElEes (TmEEt)

Director, DOGR, presented the project report whensin
he elaborated the achleverments of AINRPOG and the
importance of kharif cultivation to stabilize the onion
prices, Dr. N.K. Krishna Kumar [DDG, Horticulture)
chaired the plannery session. Dr. Vijay Mahajan, Nodal
Officer presented action taken report, Dr VA
Parthasarathy, Ex-Director, ISR, Calicut, Dr. R.P, Gupia,
Director, NHRDF, Nasik, Mr. U.B. Pandey, Ex-Directof;
MHROF, Masik, Prof. B, Mandal, Pro-Vice-Chancellor,
BCEV, Kalyani and Mr. Suresh Agrawal, Chairman and
Managing Director, Bejo-Sheetal actively participated
and gave valuable inputs for onion and garlic research in
the country. Besides them, there were more than B0
participants from 28 network centres ocross the
country, faculty and students of BCKV and
representatives from various public and private seed
companies, Distinguished scientists and research
workers on anion and garlic chaired and co-chaired the
various sessions.

The variety identification committee, which met during
the workshop, identified three red anion and two white
onkan varietles for khorlf season for various production
ecaologies in the country. White onlon varieties. ane
recommended for the first time particularly for kharif
season in India, One variety of garlic was also identified
for temperate zone, Two recommendations, ane on
weed control and the other on INM were also made.

faw g ., wemft d sowons s a0
a7l wrEfeme a1 g W

Inaugural Session of AINRPOG Annual
Warkshop at BCKV, Kalyani

V" Annual Group Meeting of AINRPOG at NHRDF,
Nashik

The V° Annual Group Meeting of All India Network
Research Project on Onion and Garlic (AINRPDG) was
organized at National Horticultural Research &
Development Foundation [NHRDF), Nashik from 13-14
harch 2014, The event was attended by more than 100
delegates both from public and private sectors from
across the country, The inaugural session of the Annual



W AP AR, e ¥ o g & R ey &
e 4 wits S 55 o aget 7 w9 e
AL R, g & gef . .6 wail qen aft
w15 0 O e amiRe (e i)
.. AR - o) O O aee 8 s
fafime dafiat i srpeam awfwal 3 Rt w6
SEITERT] U ¥ - ey )

Bl o mure, P, ena a3 il sy s
U3 SEEA SEUE Soad gftden & s st
TR o wAER aie wem e E e
RETE, s wften A dead o @ anad
witier ey fem s s Ry, aits & v o
. g, e SR SR aee, qn & Pl o
A wEE, AEen el ot RAsfoes, e koo
W, A s R, sl of s Fltve El ow o,
f, e g, s & wemeen 81 #o6 gow o
i 9ftere, e & g st Al e smae S iy
™ A g dam d wi fown 3w F e o wEg &
R & T8 G e g ey e A wnfie, ot
uitde, @, e o TR AR g, 49
WA @t fasrers e

WL 39 & 99wt (a8, 6. g g
I 6 srease 611 R oe @ o 4
TEAE] T st -gfe, s R, 98 | o @ SR
A wrrar wael & oo o pilgE e W s
FiZ R SR S o AR SR W Sem
g & fom wfafie of Foft &y &) o # oy Bass
i T B s

w7 o 1 e e A e 8 o e e ot
v B B & e vt & apme & gl s,
TN Wi R a) R R e W 8 e T
o i et

Group Meeting was chaired by Dr. G. Kalloo, Ex-DDG {H},
ICAR and Ex-VC, INKVV, labalpur. Dr, K.E. Lawande, Vice-
Chancellor, Dr. BSKKV, Dapoll was the Chief Guest, and Dr.
5.K. Malhotra, Assistant Director General (H-11), ICAR was
the Co-Chairman, Distinguished scientists and research
workers on onion and garlic chaired and co-chaired the
various technical sessions,

Dr. lal Gopal, Director, DOGR presented the project report
wherein he elaborated on the activities and
achievements of AINRPOG. Dr. Vijay Mahajan, Modal
Officer presented action taken report of AINRPOG. Dr.
R.P. Gupta, Director, NHROF, Mashik, Dr. 5.0, Sawant.
Director, NRC Grapes, Pune, Dr. Bachkar, MPEV, Rahuri,
Mr. W.B. Pandey, Ex-Director, NHADF, Nashik, Dr. S.A.
Bhonde, Ex-Addl. Director, NHRDF, Nashik, Dr. C_S. Pathak,
Advisor, Nath Seeds, Aurangabad, and Mr Suresh
Agarwal, Chief Executive, Bejo Sheetal, Jalna, actively
participated in the group meeting and gave valuable
inputs for onion and garlic research In the county.
Publications i.e. Souvenir, Annual report, CD% and Folders
on onion and garlic were released.

Dr. MK, Erishna Kumar, DDG (H), ICAR chaired the plenary
session, He focused on the recent disturbances in the
climate like hailstorm, untimely rains, floods etc. which
have adversely affected the crop production especially in
horticultural crops including onion and garlic. He
suggested that the public and private sector should go
hand in hand to increase production and productivity of
onlon and garlic in the country,

The variety identification committee of the group
meeting identified three garlic varieties for long day and
one for short day conditions. Besides this, two
recommendations on production and two on crop
protection were also made.

... 4.9, 7 aredt wfl
TR ¥aw w1 agen

Inauguration of V* Annual Group
Meeting of AINRPOG
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Braln-5torming Session on Crop Improvement and
Seed Production of Onion

A Brain-3torming Session on “Crop Improvement and
Seed Production of Onlon”® was organized by Directorate
of Onion and Garlic Research, Rajgurunagar, Pune at
National Horticultural Research & Development
Foundation, Nashik on 15 March 2014, In the Brain-
Storming Session lead lectures were delivered by
experienced and renowned scientists in the field of
onign improvement and seed production. There was an
open discussion on the various presentations and
significant recommendations were made in the plenary
session which was chaired by Dr. N.K. Krishna Kumar,
DDG (M) and Co-Chaired by Dr, lal Gopal, Director, DOGR.

Training-cum-Awareness Programme on
PPVEFRA

A training-cum-awiareness programme on PPVEFRA was
organized on January 23, 2014 at DOGR, Rajgurunagar,
Pune for the benefits of the farmers, extension workers
and researchers.  Krishl Vigyan Kendra, Baramati
rendered support in sending farmers from the onion and
garlic growing regions of Baramati for this programme,
which was attended by about 116 participants. Shr
Rajendra Pawar, Chairman, Agriculture Development
Trust, Baramati was the Chief Guest, and Shri Dipal Roy
Choudhury, Ioint Registrar, PPVEFRA, New Delhi was
the Guest of Honour. Dr Jai Gopal, Director, DOGR
welcomed the guests and the delegates and spoke about
the role of the farmers and the researchers in increasing
onion and garlic production in the country, and that how
their interests are being protected under the PPVEFRA.
Lectures on benefit sharing, DUS testing and provisions
of PPVEFRA were delivered by the experts of DOGR and
PPVEFRA. The chief guest appreciated the efforts being
made by the DOGR In developing varieties and
technologies. and educating the farmers in increasing
profitability of onion and garlic cultivation. Dr AL
Gupta, Modal Officer [DUS) and training coordinator
gave practical on DUS testing and filling of application for
registration of varieties. Farmers were also taken to live
demonstration of onion and garlic varleties and
technologies showcased at the DOGR farm, T
programme concluded with vote of thanks by Dr W
Mahajan, Pr. Scientist [Horticulture),
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Model Training Course

An eight-day Model Training Course on “Production
Technology in Onien and Garlic® was organized 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. The programme was inaugurated by Dr. lal Gopal,
Director, DOGR. In total 13 lectures were delivered on
various aspects by DOGR scientists. Each lecture was
followed by practical on respective toples. There were
also two invited speakers from NHROF and APMC,
Maharashira, Various agro-practices were demonstrated
to officers with the experiments laid on the
Rajgurunagar, Kalus and Baner farms of the Directorate.
Fieid visits were arranged to Marayangaon and Otur, and
they were also taken to Chakan onion market for
interaction with farmers, traders and other stake holders,
The training material and relevant books were provided
to the participants. In valedictory function, certificates
were distributed to the participants. Speaking in
valedictory function, Dr. Jai Gopal emphasized on
carrying of the technologies to the farmers fields
particularly for increasing area under kharif production
to stabilise onion prices. Trainees were also advised to
encourage the farmers to conserve biodiversity, use
Improved storage technology and adopt seed village
concepl. Their support for supplying landraces/unique
varigties to DOGR was also solicited. The programme
ended with vote of thanks by Dr. 5. 5. Gadge, Course Co-
Director of the training programme,
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Tribal Sub-Plan Activities

Directorate of Onion and Garlic Research, Rajgurunagar,
has planmed several activities under Tribal Sub-Plan for
the development of tribal district of Nandurbar,
Maharashtra, from April 1, 2013, Under this schems,
trainings and demonstrations on onion and garlic
cultivation were conducted, Essential inputs wene
distributed to tribals for improving their livelihoods. The
activities in operation are listed below,

Activity Farmers groups adopted Location
ST A W S L T A A Jee we, AT
Cnion bulbs production of varlety Bhima Shakti | Jal Bajarag Jalsrot Upbhogata Gat, Nimbhaoni Mavapur
2. 7n e gy aun e, PR
Mav Chaitanya Purush Bachat Gat, Nizompur
3, el O wEA S, W
Eklabya Purush Bachat Gat, Palipada
4. sy SigEn wea Nz, FREE
Ganga Mahlla Bachat Gat, KEaranjali
i s o s o EEen Rt 1. @ witen = T2, T FETgE
s Kalyani Mahila Bachat Gat, Palipada Mavapur
Garlic bulbs production of varieties Bhima 2 HEW W HEA, e HETE
Omikar and Bhima Purple Maharana Tantra Mandal, Dhanaje Dhadgaon
3,77 TEE foE SEA, ST NWEp
Rajendra Pawad Shetkari Mandal, Malpada Akl ouwa
o g o i o s & el 1 7moft arore el var, e g
draeE Rtani Kajal Shetkari Mandal, Shefkoui Dhadgaon
Seed production of onion variety Bhima Super | 23 wam foa dem, Swrl i UETE
and Bhima Shubhra Mrisingh Bhagawan Shetkari Mandal, Umranl Khurd | Dhadgaon
3.5 IS e S5, Weng T
Dev Pawad Shetkar Mandal, Malpada Akkalkuwa
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Other major programmes conducted under
TSP scheme were:

Training programme at KVK, Nandurbar

A one-day training programme under this scheme was
organized at KVK, Nandurbar (Maharashtra) on 30°
september 2013 for the benefit of the farmers selected
under the TSP scheme. The programme was presided
over by Shri KK, Patil, President, Or. Hedgewar Seva
Samitl, Mandurbar, and chalred by Dr. Jai Gopal, Director,
DOGR, Rajgurunagar. Nearty 250 farmers from various
villages of Nandurbar attended the programme. Dr. A,
Gupta, 5r. Scientist (Hor.) & Nodal Officer, TSP scheme.,
briefed the farmers about the activities of the TSP
programme to be undertaken in this area. Dr. Jai Gopal
and Shri K.K. Patil expressed optimism and appreciated
the enthusiasm shown by the farmers in undertaking the
onion and garlic cultivation. The farmers were informed
about the DOGR developed onion variety Bhima Shakti
and the garlic variety Bhima Ombkar which are being
promoted in this area. Mr. Vishnwanath, Sclentist, DOGR
explained the programme on onion seed production being
undertaken by three of the ten selected farmers groups
(Bachat Gats). The benefits likely to be accured by the
farmers from these programmes were also highlighted.

Field Days and Demonstrations

Four field days were organized In tribal district of
Mandurbar In collaboration with KVE, Nandurbar, First
training was on “Quality seed production of onion” at the
field of Kalyani Mahila Bachat Gat, Palipada on 13°
Movember, 2013, Second training was on “Nursery
management in onion™ at the field of Ganga Mahila
Bachat Gat, Karanjali on 15" November, 2013, Third field
day was on “Commercial cultivation of enien and garlic™
at the field of Mav Chaitanya Purush Bachat Gat,
Nizampur on 20" Feb, 2014, Fourth field day was on
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“guality seed production of onion and garlic® at the fiald
of Maharana Tantra Mandal, Dhanaje on 21" Feb, 2014,
About B0 farmers participated in first bwo programimes
from Khandwara circle of Nandurbar. A total of 195
farmers participated in last two programmes from
different parts of Nandurbar. The farmers were advised
to adopt the technology of DOGR and take up the onion
and garlic as commercial crop.

Besides delivering lectures, 10 demonstration trials were
initiated in Navapur, Dhadgaon and Akkalkuwa taluka of
Nandurbar out of which four are on bulb production of
onlgn variety Bhima Shaktl, three on seed production of
onlon varieties Bhima Super and Bhima Shubra; and
three on garlic production of varieties Bhima Ombar and
Bhima Purple. Each demonstration was on 0.5-1.0 acre
land. Planting materials Le. onion seed, bulbs of onion &
garlic and inputs e fertilizers, pesticides and weedicides
were distribubed to the selected farmers’ groups for the
conduct of these demonstrations,

Frmage, A # core g SEge & s a@Hd W@
wer fimw

Field day on commercial culthvation of anion garlic at
Nizampur, Nandurbar

Marth Eastern Hill [NEH) Plan Actlvities

& project on Onion and Garlic under Morth Eastern Hill
[MEH]} Plan was started during 2013-14. Under this
programme, evaluation of varieties of onion and garlic
along with production and protection technology for
different seasons is being promoted through CAL,
Imphal, Besides training, demonstration on farmers
fields is being taken during robl season. One-day
training programme on "Onion production technofogy”
was organited on December 18, 2013 at Andro Farm,
CAU, Imphal, where more than 100 farmers from
different villages participated. Chief Guest of the training
programme, Dr. Sarbjit Singh Magra, Director of
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Instruction, CAL, Imphal, briefed about the importance
of anien and its need for scientific cultivation in this area,
Dr. M. Rohinikumar Singh, Director of Research, CAU,
Imphal emphasized on the need to popularize onion
cultivation in this area to avoid dependency on other
major onien growing states of the country and even some
times Bangladesh. Dr. Vijay Mahajan, Nodal Officer (NEH
Plan & AINRPOG] Informed that results of AINRPOG trial
show that onion can be successfully cultivated in different
seasons in this area, but there ks need of proper training
to the farmers along with demonstrations. In second half
of the training programme, Dr. W. Ingo Meitel, Professor
of Horticulture & PI, AINRPOG, CAU, Imphal delivered
lecture on economic importance of onion in NEH region.
Dr. Mahajan gave detail information about varieties,
sclentific cultivation technelogy including plant
protection measures. After guestion and answer session,
fertilizers were distributed to six groups of farmers for
demonstration being conducted on thelr fields at
different locations in village Chanung, Andro, and
Chingnunghok.

g | Wit sy & wparht
Participants of training programme in Imphal

Another one-day training programme on “Onion
production technology® was organized at Andro Farm,
CAU, Imphal on March 23, 2014. Total 60 farmers
participated in this tralning program. Dr. Vijay Mahajan,
Principal Scientist and Nodal Officer (NEH Plan &
AINRPOG) explained in detail about onion improvemeant
and production technologles. Dr. 5.). Gawande. Senior
Scientist from DOGR elaborated about anion diseases,
pests, their identification and management. Dr. W, Ingo
Meitei, Professor of Horticulture & P, AINRPOG, CALIL
Imphal delivered lecture on economic importance of
onlon in NEH region. Several queries pertaining to onion
production, plant protection and post-harvest handling
were answered by the above experts during interaction
with farmers.
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Nepalese Delegation

An elght-member Nepalese Delegation was on study
tour to DOGR from Movember 30 to December 7, 2013.
The team was lead by Dr, Gajendra Singh Miroula, Project
Director, Vegetable Crops Development Directorate,
Lalitpur, Mepal. The visit was arranged by DOGR as per
communication received from the Ministry of External
Affairs, Government of India, New Delhi. Dr. Jai Gopal,
Director, DOGR welcomed the delegation and apprised
them of the global and national scenario of onion and
garlic cultivation. The team members were also exposed
to the improved production technology for onion and
garlic. Besides delivering of lectures by the DOGR
scientists, practical demonstrations were given far
various fleld activities both for bulb and seed
production. The delegation also visited the seed
production farm of the DOGR at Kalus. One-day visit was
arranged to the farmers’ fields. The team was impressed
by the improved production technology being adopted
by the farmers under the guidance of DOGR. On the fast
day, visit was arranged to the biggest onion market of
India at Lasalgaon and also to NHRDF, Nashik. The
delegation left satisfied and expressed gratitude to the
DOGR for making arrangements and providing the latest
know-how on onlon and garlic cultivation and post-
harvest management.

ey, &, 399, L et
Nepalese Delegates at DOGR
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Dr. MN.E. Krishna Eumar Deputy Director General {Hort. Sclence], ICAR, New Delhi July 5, 2013
& s g e, Wiy e @ fm st e oifteee, = B T 11, 2014
Dr. R.R. Hanchinal Chairperson of PPV & FRA Authority, New Delki lanuary 11, 2014
B dlva wEEE g seros spPes, mpsn e, = R e 3-4, 2014
Dr. BS. Dhankhar Former ADG (VC, ICR, New Delhi February 3-4, 2014
2 Tt e e, &oft s, s, ooy @ swil o 21, 2014
Dr, Nazeer Ahmed Director, CITH, Srinagar, JK January 21, 2014
oW &l Prem, S mar s, o Rl 21, 2014
Dr. LK. Sharma Director, C155R, Karnal January 21, 2014
. s omes aftdien woeams, gar s, o Rt T 21, 2014
Dr. O.P. Jadav Project Director, DA, New Dalhi January 21, 2014
= dt+h e it s, wae i, b, wiv v aeredt 18, 2014
Dr. B.C. Viraktamath Project Director, DRR, Hyderabad, Andhra Pradesh January 18, 2014
o vy e PRI FARRE, 51 % 3 9. ( 1), S w18, 2014
Dr. AR.G. Ranganathy Project Coordinator, AICRP on Sesame, labalpur January 18, 2014
= dem W uftto weaws, §wAg (A dy R -dead), wEdl 18, 2014
Dr. D.LN. Rag wyRE, w Sanuary 18, 2014
Project Coordinator, AINP on Soil-Biodiversity-Biofertilizers,
H55, Bhopal
. o o o Pl oa smaem A, e fig e Boe, ameh we 3-4, 2014
Dr, AN, Maurya Ex-Director Emeritus Scientist, BHU, Varanasi February 3-4, 2014
o1, N, 9 PN wff) fame & remow, o R R o, e e 3-4, 2014
Prof, M, Udaya Kumar Professor of Physiology, UAS, Bengalury February 3-4, 2014
& gl Furens, FgeuE o e (el i) sadamiE, o wAEe 3-4, 2014
O, Har Har Ram Vice-President RD (Veg. Seeds], KvSIPL, Pune February 3-4, 2014
#l wma g o e, g s e e e, @ wd 3-4, 2014
Dr. 5.1. Singh Ex-Head, IARI RS, Pune February 3-4, 2014
Bl e e aft S, R e e, mpaH, = R e 5, 2013
Or. Madhuban Gopal Mational Fellow, Division of Agricultural Chemicals, IRI, New Delhi | August 5, 2013
w1 o sfwwa T A, e T R, s, e s 5, 2013
Dr. G.5. Karibasappa Principal Scientist, Fruit Crops Division, lIHR, Bengaluru August 5, 2013
o i wreTE, 2ftsin o e aaeE iy | dunge st §, 2013
Dr. L. Pugalendhi Professar, Toploca and Castor Research Station, Yethopur August 5, 2013
i, s il Frura, el e O 8, 2013
Shri Vallabh Benke MLA; Tal, Junnar, Pune June 8, 2013
St s R ey, i e o pRE, s, o W 23, 2014
Shri Rajendra Pawar Chairman, Agriculture Development Trust, KVK, Baramati, Pune | lanuary 23, 2014
sft, wrfta oy oy sttt TR fison, wpas e, o Rl fiaraw 24, 2012

Dr. Rajiv Liniyal

Chief Tech, Officer, Hindi Division, ICAR, New Delhi

December 24, 2013
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Inauguration of Extended bullding by Dr. N.K. Krishna Kumar, DDG [Hort. Sclence)
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Monitoring of DUS trials by Dr. R.R. Hanchinal, Chalrman PPV E FRA, New Delhi
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1L o7t 2013 % 31 e 2014 7
From 1° April 2013 to 31 March 2014
i /rarmers 3908
BrE/Students 417
e Total 4325
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Personnel

Recognition

1. IPA medal for the best paper published in Potato

frdt <, = moe o @ At R (2012) faigm
“wre | Tl e 9 R wfe & R e
ey o v e o et e 39:101-117
of wasThie & ) A U 3. O v gEE W)

TR 14-15, 2013 & gRA i o srpue o 5
HRE Srgnl (AT ) o o Ay R weue gz oty
HeeE | 21 U O A ol 2 8 e g e 8
i @& ww v o fafd o o

tI'E.I'H'T.'ﬁFI?I

Journal by Tiwari, 1., Jai Gopal and B.P. Singh (2012).
Marker -assisted selection for virus resistance in
potato: Options and challenges. Potato Journal.
39:101-117.

First prize for poster paper entitled "Management of
biodiversity in onion™ authored by Dr. A. J. Gupta and
Dr. ¥. Mahajan at National Conference on Agro-
biodiversity management for sustainable rural
development® held at NAARM, Hyderabad during
Movember 1415, 2013,

5. 0. 0. T e e el AR
Dr. A, I, Gupta receiving the Best Poster ward

Recruitment/MNew Jolning

Bl (ofteelt) Bl R Bwnf (S ool Rem), 12/04/2013 @1
Dr. {Mrs.} Pritee Singh., Schentist [Biochemistry) weef. 12,/04,/2013

e Transfer

gl 1. s, ofte Ao (amarel) o s, st e sREeR e, i
(deelt) 8, 30/4 /2013 A1

Dr. . Sankar, Senlor Scientist (Horticulture) transferred to IIHR, Bengaluru (Chaitafl) w.e.f.
30/04/2013.
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geTHiT 1 T/ Promotion and transfer

& ufe ar, afe Gy (everl) anow @, 5@ 4, o GE) @ mom dfe
(S -renfit) o2 ov w5 31/5/2013 )

Dr. Anil Khar, 5r. Scientist (Horticulture) selected as Principal Scientist
[Biotechnology) at 1ARI, New Delhi and relieved w.e.f 31/05/2013.

Tl 1 [RFal/Staff Position
it w08 g T [
Category Sanctioned Posts Filled up Posts Vacant
s Rme 01 o1
Egnfe Scientific 15 12 03
=l Technical 10 10
mrrsyE ) Administrative 12 10 02
AT FEREN WEE 1 11
Skilled Supporting Staff
&/ Total 49 44 05

wraneal di ot /List of Staff
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e
51, Na, Mamie Designation
foriAe =/ Sclentific Staff
T ELALL /AMP
i B, =y T Brws
D Jai Gopal Director
s = [Sclentific Staff
1 B & s ur= denfan
_ B I::r_._‘if._!'.ﬂahajan Principal Sl:_ienllst -
2 < afis dsmif
Or, &, ), Gupta Sr. Scientist
3 # L e ofte dmPm
Dr. 5. 5. Gadge 5r. Scientist
4  THA. T afte dsnfm
Dr. 5. 1. Gawande 5r. Scientist




= . e T
£1. Mo, Name Designation
5 LA i fmE
D, A, & Murkute 5r. Scientist
B o afts defrm
Dr. 5. Anandhan 5r. Scientist -
T . §. e fprfm
Dr: A Thangasamy Scientist o
8 st & 3 wEE L
Mr. VR, Yalamalle Schentist
g it it @ == dri
RArs Ashvini Anil Chavan, Ecientist
10 gl el LR
Dr. Kalyan| Gorrepati Sclentist
11 BoamS i
Dr. Prabha K. Sciendist
12 &i. feft e L EE
Dr. Prite Singh Scientist

Ry sl Technical Staff

1 st ol fa aftes maeitd st (wegE)
Sh. H.5.C. Shalkh 5r. Tech. Officer [Computer)
2 i, =, R e sftradt (o fdies)
Sh. M. L. Gore Tech, Officer [Farmi/Field} B
3 it aredt W afis wRR s (e ()
sh. R. B. Baria 5r. Tech.Assistant (Farm,/Field)
4 ot v . dmed e ]
Sh, 5 P Yeole 5r. Tech.Assistant (Driver)
5 ol TN, o0 afte il mewoes (el ffee)
Sh. A. R. Wakhare Se. Tech Assistant (Farm/Field) -
8 . f . grE il W (R
Sh. 0. M. Panchal Tech, Assistant (Laboratory)
T o div zp A AR (W)
sh. 8. A. Dahale Tech.Assistant (Driver) B
8 ot T T afes weefiiires (el /e
Sh, H. 5. Gawall Sr. Technician (Farm/Field)
g . wran, ¥ et (o e
Sh. R. Y. Bomble Technician (Farm/Field)
10 wftrredt g Y, s mrafifivrer (oomeneT)
Mrs. Poonam V. Shelke Technician (Laboratory)
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w W L] T
51, Mo, Name Designation
wemafAE sart/Administrative Staff
1 ! FEe AR uETEE sftEt
Sh. Subodh Neeraj Administrative Officer
2 s ). aEE TR WA it
sh. C. M. Wakodkar Assﬂtt_ Admin, Officer
3 et fwm vy v i o S st
Miss Vijaya A. Bhumbar Asstt. Finance & Accounts Officer
4 5 B gei e v i o s
sh. . B, Mundharikar Frivate Secratary
5 st va ot e HEm
Sh. S. P. Kandwal Assistant
g M i T HETGH
Sh. P 5. Tanwar .ﬂ.!.slslant
T sl e o e HETGEH
E?ﬂ_ M. 5. Salve Assistant
B8 sftayelt TS VTR T S faft
smt. M. R. Gaikwad Upper Division Clerk
g st amdn & it ferfiy
Sh. R. K. Dedage Upper Division Clerk
BT st vy . Ao wiw At Brfm
Sh. M. 5, Warkar Lower Division Clerk
et T S /Skilled Supporting Staff
1 o i # U T A
Eh. 5, K. 5aid 555
2 sy, df & w= WU TES T
h.PK Hhanﬂg_ 535
3 s, o 3. weEy T AR g
5h. P R, S5onawane 555
=1 ot 4w g v el
&h, P E. Tadge 555
5 i e T g wEne wsfard
Sh. M. . Kale 55 B
& ot s, gl g HEWE wHE
th, R. 5. Kulkarni ___5!_'1._5_
T st el AR e HERRE EfER
Sh. 5. D. Waghmare 555
8 s, wrve. o UE HERS FHER
Sh. N. H. Shaikh 555
8 &t pad o AT HERIE SHEN
Sh.S. B, Taphir 555
10 . 02 T T FEAE FHAn
5h. A. D, Fulsundar 555
11 o}, v R, e e T wa
5h. 5. 5. Gopale 555
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fa<itar faa=or

Financial Statement
(2013-2014)

#rann-#fie/Head of Accounts A (AR )/Rupees (Lakhs)

T HWE/ Budget Allocation = Expenditure

#% G/ Nan Plan 294.24 290.09
Teath sfwia, i wdfin afv oo 369.00 369.00
T
Plan including Metwork Project NEH and TSP
Qar e FETg/Pension & Retirement 0.00 0.00
F arfeert o7 e Sepfl/P-Loans & Advance 1.00 0.95
T W TAI/R-Deposit Scheme 18.29 11.70
T/ Total 682.53 671.74
T (50 FE)/Revenue (Main centre) A% Target FuAfityfAchievement
né T fiuee /% o 8.10 13.32

Recelpts from sale of farm produce

/E—

30 IR WiH/Other revenue receipts - 14,66

WA {77,990, /Revenue (RFS)

BEE I Frr § mi - 42.58
Receipts from sale of farm produce

H I WH/Other revenue receipts - 1.90

T/ Total 72.48
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Meteorological Data
(2013-2014)

A/ April 37.7 17.7 B4 33 oo 9.1 9.05
i/ May 38.2 230 69 a1 0.0 10.4 10.07
i une 306 18 g B9 306.0 4.0 2.08
Ferd luly 262 20.8 92 as 248.2 12 0.46
¥ August 181 04 87 T 6.4 18 102
feeay f September|  28.6 199 BE 76 292.6 35 5.06
S/ October 316 19.2 80 60 65.2 5.2 735
Firewt [ November | 30.7 145 71 49 24.2 5.2 8.10
{gm= f December 9.1 116 T8 48 0.0 4.7 89
Fad January 29.0 12.7 B0 51 34 4.0 7.4
wEl [ February 30.5 115 70 43 0.0 39 23
ard /March 34.1 16.0 73 46 5.0 a7 7.0
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