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HTereh - / Preface

31, 9 2017-18 & oY AIH3Y — ST W& AgH
e fFRaTerd o1 arfifes Tfcde T Ped 8¢ Td
BT AFAT B @ gl AU [ gl & FaR
I3 — TSI W& g SFIe FQeer gRI =it
Ud T Bl Bl IR IeUIGehdl, SgaR YU qel
AR HUSRUT GfALTall T HeROMIAT gTiRiel e
& feem & Y= orgee™ W@ e afifaRel @
PR SRt @1 =11 HIBU - WIS U g
A FRATe GRT & T3 IFHYM T A
it o1 &: BT STRIET wrdehht iR At agef /A
focq aifta aRaieel & sier = @ R Searg
aRedH T Saarg, Haeaeiier & dgd il ST d
3T Bl TeH B IS STerdrg, 3dhel P W
ugd (frent) ufensm oft anfirer 81 s aretmar, qeR A
=t 97 i qet diqe Wsd ol B AT BT -
QIS U4 e g™ Qe | s1fel AR <]
Uq e "edd gHeT URASHT (V3MSTaTRUTaIIST )
Th FH-IT IPIS P ©T H PRI P W& g dlfh fopa
G DT ATAUGAT 9 TG HedIv & ol @Il W@
eI B IUIG b A1 AT AR YeeT & oIy
feepTes Ta qaIfarun arggat ARl ol IR foharm 511 | |

3 o o foetta foffer afifcr gRT derm &t are
TS Y QY fopet g i @mee Y8 vd ofr g ol
AT I U fohedt e o qde & srfeRyfara fopam
TITI 39 TTY &, TS Bl <1 37 fohet g oty fope
g T Y8 AT AT Dl T vt sfT SR i dten
e U e STfRIPR HRETUT TR § Usiighd ahvram
T | IR &t gfSe A &g MR iR aRuzpar & a9 o
THHUd] b HEd Dl Ok §¢ el AR WIS W
g Tcadh T GRAISHT H SI3TSTIRIR ESfs-6
TITST G <l 2MfEeT foharm | fUet ©F anf §, 39 ey
fher o 41.86 <1/, ! fuuM 1 SusT ea &g il
% Fd9s e foe offr == (35.52 e/%.) &t
o § 17.87 ufiierd aifde oftl o & fawg a=a
vferem wfdfsedi gom TASdi-9969, TwHG-3216,
TAQHh - 3227, THUHSD — 3246 TAT UforyA a7 Uel. —
SIS e -UUeUd—1595 3rcafdrp ufcerieft aig 7|
T Afafee Seeg-402-Tel-4 H QeerTor AT o g

[ feel privileged to present
Annual Report of ICAR-
Directorate of Onion and
Garlic Research for 2017-18.
As per the mandate, ICAR-
DOGR continued various
research and development
activities towards achieving
higher productivity, better
quality and post-harvest storage facilities and
sustainability of onion and garlic commodities. The
research and development activities undertaken by
ICAR-DOGR spread over six mega research
programmes and nine adhoc/externally funded
projects including National Innovations on Climate
Resilient Agriculture (NICRA) to enhance resilience
of onion production under climate change and
climatic vulnerability. Besides this, an All India
Network Research Project on Onion and Garlic
(AINRPOG) is functioning as co-ordinating unit at
ICAR-DOGR with nine main centres and fourteen
voluntary centres across the nation for introducing
sustainable and eco-friendly practices for
production as well as post-harvest management of
onion and garlic to enhance profitability and welfare
of the farming community.

This year, our two red onion varieties viz, Bhima
Light Red and Bhima Safed and one garlic variety
Bhima Purple have been notified by CVRC. Also, our
two other onion varieties viz, Bhima Kiran and
Bhima Red and one garlic variety Bhima Omkar have
been registered with PPV&FRA. Looking
importance of uniformity in bulb size and time of
maturity in market point of view, DOGR Hy-6 onion
hybrid introduced in AINRPOG. In last two years,
this hybrid produced 41.86 t/ha marketable yield
which was 17.87 percent higher than the best check
Bhima Kiran (35.52 t/ha). Wild Allium entries viz.,
NGP-9969, NMK-3216, NMK-3227, NMK-3246 and
Allium cepa L.-Uzbekistan-All-1595 found highly
resistant to thrips. Onion entry W-402-AD-4
reported lowest PDI againstanthracnose and W-306



R HH UISIRITS A1 UTY U T $6e3 306 H ¥9ISIevT
VRT3 b1 e ¥ Tfeier TehdiT G gatT| Rutefe=
g 2017-18 & IRME WS d ofteie= Arefisha
¥YISITCRT JU-YSTICT PIUeiaRd T Hepld Ui 1|
glefife, TMor efiSiiar A gU SHbT BT HhHUT IR
T ST AT 1 P AT I & g wep 1R W 21

Rl smafr & IRA Feeme™ gR1 3Fe PRl
amford fabw U R afie & ¢ IR H@eM <,
STSTTCH SU—JASTHT T BRT Mg — BRT ARG IS P dgd
TfeTerr Ud Ge, 3l YR WIST U ofgg Acde
AT TR, ST JTgHe At & Srgee™
ATghR AT Y dodh, 3= AHTE, T YR TEare|
S A1 B TATI foa, ISR TehelT foeas, SieRiseE
IrT fea= anfe +ff 741G Q) AR Y Srge™ uReg,
T3 g gRT S giciareeR o1 U 99 “anf= U
il R geal U8 dog) ATs®” (AareR—feamar, 2017)
TRTIRIC fohaT T | FeNerd GRT @IT &Sl Ud aTggT urel
A BT I WG AR, ey SrHe U
e feheT™ SR TRAR TIfcifaferdi =it 75 |

af 2017-18 & SR A P ST, TR T Hifcip
A&T T G PR H T g FeAT, FR=R AdTe W@
qrige™ o & fore 8, Sf. e 7gm, IR (W) w@
TRIGes (WipeTgd), o Uk, R, SU eI
(aFrart fasT) wa S & TSR, FTeRId HelHeerd
(SrEr e, IR P srgae uiveg, 78 gt &
i gfceh MR Ud WHM e axel gl H, gR
femerr & ot dsTHipl, daidl, YD T 3T
HHATRAT &1 3R 39 T Tep1ee ol A9 J U1
TR o foT0 FFITGH HUSE T SR el Tl &

5
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e

registered lowest percent damage of Spodoptera
exigua. Incidences of Lepidopteron pest Spodoptera
spp. Complex was recorded in onion during 2017-18.
Though considered as minor pest, their recent
infestation levels were found high, posing serious
threatto onion production.

The Directorate organized a number of programmes
including brainstorming sessions, trainings and
demonstrations under TSP and MGMG schemes,
AINRPOG, IRC and RAC meetings, Hindi week,
Swachh Bharat Pakhwara and celebrated foundation
day, National unity day, International yoga day, etc.
events. A special edition of Indian Horticulture on
“Onion and garlic for healthy and wealthy life”
(November-December, 2017) was published by
ICAR, New Delhi. We also undertook production and
distribution of onion seed and garlic plant material,
contract research projects and farmers oriented
extension activities.

[ express my deep sense of gratitude and reverence
to Dr. T. Mohapatra, Secretary, DARE and Director
General (ICAR), Dr. A. K. Singh, Deputy Director
General (Horticulture Science) and Dr. T. Jankiram,
Assistant Director General (Horticulture Science) for
their rigorous support, constant encouragement and
guidance to meet the research, extension and
physical targets of the Institute during 2017-18. I
thank all the scientists, technical, administrative and
other staffs of our Directorate and also the editorial
board for timely bringing out this bilingual

publication.
S

Major Singh

Director



FRRT TRIA /Executive Summary

APIAII-WST T ofggd JJAu  Fiemerd &t
Y, TR U9 o afafafer @ o srgHam
FrRfgH iR At agef/amer faw ot afasFren &
qTEgHl A AT ST @ 2| AT GRS SeiR-
fawft € 3R ST WISH Il & AR A&l Bl
TR B H At Ugqgell IR eI BT Bl 39 h
3TATaT, TR GRT TSt ST T oTgqg J1vr ATt a1
S g IR, ofdY gHg™ URASHIR T
e, ufdrerr, geeiHl anfe afed fha ST UdR
Tiifafert ot s &t 181 39 g, WIHII - G&
g I feerd A fAwRid g Y e -
SISAISTIAR HICRIETS WIS YR & A1 SR fghl & forg
U oY WRIF SO RS, SSANT & A T
AT ST R geaR | faftver St derr srifie
ST IR ST b1 xR H TSI U g i
el H RIS PfY & Hged Ud ol W fa|R @Rd §Y
AP Ud G SN Feaed gRI T
TR 9IS /ST @ ST B Wt H gudt Y
ST Ta IR Bl TR T 1) af 2017-18
b IRM FIe] AN @ fapr PripAi & e
SRR Pl el AfeH - B H IR Tt 71T 2|

HA IR

AIHII-RINT T oAeg A Feenerd &l ol @t
&I g1 Tt o e erge ¥S 3iR T Athe T TIEg Bl
Tep foey i adet ot e SrfeRgerT G137, 261 (3) s
16 SaRt, 2018 GRT AR haT TT| &I & dehHi
JYT SIRSI-3, ARSIUI-4, SIBTSIAR-1605 T
SI3TSTIRR-1606 B et TR W T4 g e
I URATSHT H HR R TRIT| SITST Ge1ehH JTRSidT 3
<t AR o foTq IugTh TR TR $¥ 99k | 38.74 &/
&I FAUUA T TS I g SN b AASIST ey fohe
AT 91fch o Heprael H 24,70 U2 31eb &1 I8 Teb SFI
RTEdT (90T b 103 fo d1q) d21shH & | SRS -4 2
4 35.76 /. P FAUUR Tt SuST I g8 il fob weiss
e fobe T <Tfeh & gepreret H 15.92 Tfcrerd e g
QI G9sh SITSTI3R-1605 H 41.85 /7. &t fauoe
T U I g Sl b IS ety febet i arfeh 2t

The research, extension and development activities
of ICAR-Directorate of Onion and Garlic Research
are being carried out under six research
programmes and nine adhoc/externally funded
projects. Most of the projects are inter-disciplinary
and aimed at taking studies on all aspects to achieve
the targets as per objectives. In addition, production
and distribution of onion seed and garlic planting
material, contract research projects and farmer
oriented extension activities including
demonstrations, training, exhibitions etc. were also
conducted by the Directorate. This year, ICAR-DOGR
signed MoU with R.K Engineering, a small scale
industry for manufacturing and sale of ICAR-DOGR
motorized onion grader. Considering importance
and advantages of precision farming in onion and
garlic cultivation to tackle various biotic and abiotic
stress situations, [ICAR-DOGR started a pilot project
with idea Forge on “Scope and application of UAV in
onion and garlic cultivation”. The salient
achievements in the ongoing R&D programmes
during the year 2017-18 are summarized below
briefly.

Crop Improvement

Two red onion varieties viz,; Bhima Light Red and
Bhima Safed and one garlic variety Bhima Purple of
ICAR-DOGR were notified vide Gazette Notification
S.0. 261 (E) dated 16"January 2018. RGP-3, RGP-4,
DOGR-1605, and DOGR-1606 onion lines were
introduced in AINRPOG trial. RGP-3 an onion line was
found suitable for rabi season. This line produced
38.47 t/ha marketable yield which is 24.70% higher
than the best check Bhima Shakti. This line is early in
maturity (103 days after transplanting). The RGP-4
line produced 35.76 t/ha marketable yield which is
15.92% higher than the best check Bhima Shakti. The
onion line DOGR-1605 produced 41.85 t/ha of
marketable yield which is 24.43% higher than the

il —
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o | 24.43 Ufterd 31f¥es g1 SHaTSieR-1606 J2sh
W AR & foly SWH 81 39 99T H 40.46 /3. H
U Ty ST S g8 ST o s e fohe of
91feh & gepreel H 20,31 Hfcrerd 31 &

TR &1 Y 3 T PR 3R TRULT &b FHI H Tahsad T &b
e Pl QT gV, SIASTIAR FTRfH8—6 RTST Hap i A
AR RIS U AggG ~eadh STgaar URASHT BRI H
onfiret fasa T | fUset qr asf J, 57 A N 41.86 /3. P
fuur drr Sot a1 g8 SNt fob s e fope sfie
fepeT (35.52 &1/2.) Y o & 17.87 wfier i &1
gaiett T I AT SDT ST B IR 70.0 I Bl D i
&l GaTE TS & 108 AT a1g Y SIeht § 3R SHDBT HUSRY]
&y ot 37t Bl

TS H, I STet T Auhe TR T TR o d9Tsha
&I Hedi [AUUH AR IuST, HUSR &, Pl goreliel
3 uaref et anife & foru fopam mam S/ TG & 5%
qepHl H §EI ol PR, I HUSRU[ &FT AT P
gereficl 3T ugref 3ier anfe & forg Ber &t TS| SIS
DT SUNT TR 37eT: USTIT dHHT T fAIhRT =t H R TRT 20
Siua derhd fARIe 35T 1 SMulfdes ATRT T SUTRT axb
MNP SH-G T AeUEue fhar T iR &1 &
It IMUfdes AR Y ST der yHUE gRT

STHI{ees AaTe T farepT fopam |

HIHSII-RS TG g Igaee Feaned H, g
it (186 wIftRTT), &t (40 g @il dfed 169
TTferRIT) 7T BRIt (40 SEUIeh WISt Afddt 145 UTfei) &
SR TeT WIS o AT St UehR Wi (45 Wferay) qem
Tecl TR (35 HIfERIT) o SR Athg ST T o
fomet o <7 eieh fobalT TRIT | g |, SUST Ud U]
Pl FGH dTel 3 oI & 7Y &t H PeT 126 UIHl 3R
TR | et 440 TIERIT b1 Jegier fobam | el foasd
arett aRfRRIRET & ded A fhe T T 9 g
GeRRHI T Hediehd fohaT TRITI 9= Uforgd H, 18 31ed
QR germ it o wremraci fafte goffa ot &
forq fepar /m1 g nIfiiehaT JMMER R Iuetey Ufor
TSR AT T, foRgepetigd, U, SaviNgd Ol U, YRR
& 1Y SR —ARTE HenvuT T TIRT b T | Tferrr T
& T el 175 Gl T ShIRT BRI AT |

o T & faeg o= vfergm ufafear gaeiet—9969,
TIUh-3216, TWHG-3227, TIUHG-3246, TR
9Tl - Soafav WUelel-1595 3rafeip wfcRieft
i TS, getifr, W uRfRAfRT § ot 18 Rt =
derpAl H UICRIRT o @l el = dfaft Ssei-

best check Bhima Shakti. DOGR-1606 is an onion line
suitable for rabi season. This line produced 40.46
t/ha marketable yield which is 20.31% higher than
the best check Bhima Shakti.

Looking importance of uniformity in bulb size and
time of maturity in market point of view, DOGR Hy-6
onion hybrid introduced in AINRPOG. In last two
years, this hybrid produced 41.86 t/ha marketable
yield which is 17.87% higher than best check Bhima
Kiran (35.52 t/ha). The average bulb weightis 70.0 g
with a thin neck. Its bulbs harvested in 108 days after
transplantand good in storage.

In onion, different red and white advance and initial
breeding lines were evaluated for marketable yield,
storability, TSS content etc. while in garlic elite line
where screened for big clove size, high storability,
TSS etc. In the development of inbred lines using
gynogenic, around 20 DH line has been developed.
Promising germplasm were characterized using
molecular markers as well as a genomic resource has
been developed by designing and validating ILP
molecular markers.

At ICAR-DOGR, red onion germplasm was evaluated
during late kharif (186 accessions), rabi (169
accessions including 40 multiplier onion) and kharif
(145 accessions including40 multiplier onion) along
with checks and white onion, during kharif (45
accessions) and during late kharif (35 accessions)
were evaluated. In garlic, 126 accession during rabi
and 440 accessions during kharif were evaluated for
yield and contributing traits. At long day condition
also selected onion and garliclines were evaluated. In
wild alliums, 18 underutilized Allium species were
characterized for different foliage traits. Further, an
attempt of inter-specific hybridization with available
Allium species- A. fistulosum, A. tuberosum and A.
fragrance has been initiated on priority. Total 175
flowers were crossed with A. cepa.

Wild Allium entries NGB-9969, NMK-3216, NMK-
3227,NMK-3246, Allium cepa-L-Uzbekistan All-1595
found to be highly resistant against onion thrips,
however, total eighteen different onion lines showed
resistance in field condition. Onion entry W-402 AD-
4 reported lowest PDI of 8 against anthracnose



402~ TEI-4 H T FRT P R CasTST AT P o
8 T A WISIaTE PR IR TRIT 3R Seeg—306 H 7.
TfeRTI3TT & HRYT 8 alett & Tfierd dat o 1S TS|
T 13 AT 7 W11 AT T Ugar T T A
3IR STeT WRTa AL & 4 5 P T

H¥el ScUTeH

ARG T favsdlceD fou HaeH & J1ee I & uE
IR Geh Y&H hicep! TUT IggT UGy faepRid foby v
3IR BIRAT TIGUDT Pl AheTdTgdd W H TIFIING o
TRAT| T AT ARG bl T8 G&H Dicepl H a8 il
& AT IS TR dlet b, fepRict gY|

AR e Joelt § Wl S 3R gaT ek
R TR FATHS WG JANT & TG T HedicT fopaT T/l
oA Tigf2fe g b qelarclf thviet o 0 4 HepT bl QMmiiet
R 3iR FHT BT & AT i SR T HIRT e
W IPGT T F Pl 3 g I fHedt| ifdd
IARPT BT 3fchel TAN R Pl JoT H Tl PrRT AR
3FIfIh IERDT BT THAT YANT PR W UreT h aref
SUST, GTET B, GICTRITH 3R Feths T3, JaT Sifddh

P IUTEY ATZGIST, BIRRE T HHR H G g3

ST I ST, UISh dedi AT SR g i Jure] R
HRRY Geeficl SiaT] Tl AIgPRIgSI cidb & THE
1 e fopaT T TR T Tl b hieehive geeiiet
SHIaT] ITAR & foHT AIgPRIZSTeT CIBTIRRYT 3R dglet Dl
T H PR Ger2iiet STaTo] &1 CIehTehul v TR o
ST H 2-3 Tfierd bl SQiNl 831 BREhRY Herrehiel
STaT] + ARSI IRy A QN & arei §
ORIt Trfafy sk I I 9t

STeT TR Ga1d b fofl @ISt i Fefel H Haifern Fageiiet
IR YT Pl UgAH FRA b WISH A b AL
SR fepam T R T @it fop dier ot & 20-90
7 afftrs Fecayel Jear ofawen Bkt & i fb
3FERT H 3T IR JAAFATAT i a1 H Ut SRt
TR, P o IR IUST gl 377 T Bl 2| T qad
1 wifcifeh 7 =T Tfaft s fa U STe sl
4yl gaT fob g qura uRRRIfy & e et wfafe
I T 1656 Td 1663 Wit Athe HfAfY Jorr S&ey
397 9 Seg441 GRI 3 UfAfel & Hepleel STg <iaTg Ua
3 SMASID TP oI P A9Y H §&R e
T 11 AIPAII-TST T e ST fHeeer
SR fepRid Tl # IRaT Gard o digdl TS Uqei & dee o

during kharif season and W-306 registered lowest
per cent damage of S. exigua. Total thirteen and seven
onion entries were identified as a drought tolerant
and water logging tolerant respectively.

Crop Production

In-vitro virus free micro-bulbils and garlic plantlets
through thermotherapy and meristem tip culture
was developed and the resultant plantlets were
successfully transferred in field. Micro-bulbils
directly transferred to the field have developed good
quality of bulb with multiple cloves.

Effect of permanent manurial experiment on onion
production and soil fertility status in different
cropping system were evaluated that showed,
inclusion of maize as preceding crop and application
of inorganic fertilizer along with vermicompost gave
significantly higher bulb yield. Application of
inorganic fertilizers and vermicompost together
increased plant dry matter yield, phosphorus,
potassium and sulphur content, soil organic carbon
(SOC), available nitrogen, phosphorus and sulphur as
compared to inorganic fertilizer alone.

Effect of Phosphorus solubilizing bacteria (PSB) and
Mycorrhizal inoculation on onion yield, nutrient
concentration and bulb quality were evaluated that
showed, inoculation of PSB increased bulb yield by 2-
3% compared to Mycorrhizal inoculated and control
without PSB inoculation treatments. PSB plus
Mycorrhizal inoculation increased peroxidase
enzyme activity and protein content of onion plants.

The study conducted to identify the most sensitive
growth stage in onion crop for water-logging stress
showed 20-90 days after transplanting is the most
critical growth stage as at this stage plant survival
rate, bulb formation and yield get severely affected as
compared to other growth stages. Root studies was
conducted in onion entries in response to drought
stress showed that red entries viz. Acc. 1656 and Acc.
1663 whereas, the white entries viz. W 397 and W
441 performed superiorly over the other entries w.r.t.
rootlength and other promising morphological traits
under drought stress. Among the ICAR-DOGR
varieties Bhima Safed performed better followed by
Bhima Red and Bhima Shweta in terms of root
performance under drought stress.
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spreT: HIHT A, HIHT XS SR AT 4T o1 Tee deaR <&l
TR WIS ST TG IR W] & THIE I HeiehT
T a1 frgeh R 5 odT e foh @t &t disT Ffet
TR AN &l A1 H FH0T R 5 EREHICR HeAfargd
T dic a9 off 3R 375 gRT oty 3R fewesr &t
T H HISH T Te1eT H RTHT 97.14 TfIerd YHoT St
fRIT ST B1 ITST o Bt f@e 3R IRFTeh! & YH0T b &t
|HPIICTRT T Hedle feba T R TeRie garm fob
SETH WRIIT W& SIST dI9 U1 8Iiel v § SR
AYATE! B4 SNl ol FYAaE! gRT HIoH Pl dener §
TR, TRIet BT < SFRAURT Y ATUH 3R JATUferD
AT P d9 Ag-A9Y fISW A TUHM P BRO
SHEIT FDRIHD AE—Aag STafch AgHad! Tfifafer &
HROT TR Mol H THRIHD AE—Aae Pl G el
TR {15 3TerdT 3Tadst fAfey & Head | Tt ST Su]
Y IRTTeh! i fFrepT T Hedich T 7| GROTHT 5 T
el o ORFTh! I Ugd aleft TRIRART H WRFTehT i faT
ugd dretl aRFRATRT P Fepaer dioT Iut 3.35 TUTT 31ferh
off| 201617 & T AT P SR ST B B o
TRUTAR Moo & gd At eneiiRmii &l SRudar
R A efieta o1 HeiicT fha TRIT| WRUER et
H gd Ul fiyefer 30 Hfcrerd St T TRINT SIR A & Uty
R9uT % 40-60 o 1§ T IR g | FRE-TEE /A W
JER TRUGAR R0 gaeficlar & T 166 Hfcrerd
IR oG IUST IR Pl TSI 3FT: ot H fer Yoot H
YR TR I § SUDR P QMHA fhaT ST HebeT 2l

T RET

31 R Td e Arefistial & HIRur 89 dtel Sifdes gara |
I g e H SUST U urerT HiHd g @ gl S 9,
HADR [T TAT FCHFEGIIHT FRT, qdel gea qei
TeleIoT, eI ic AefiSita T T el T Sifdd
Tiee, & R Rl TR ST T BT 8

ST (dhars 611807) 3rgshd (568 didh)d MR
W GIFT W GHT UfergH Ui 6 ugd
BIICICTSHY gohcH &b B4 H TGP Uferd ST 5
. ¥R & wU § i TS| UfdeT (THUH582476)
qoIT SHSIIIT (THUH282477) STgepHl GRT 3shH i
O YR Al g

Tfefds B ofcre aRR™, TTEg 1 U Ui e TR
aTelT 37ueRft fasTY g1 Mot P eicre arRe, & g
TRRIEf /AR SFged BR g HF Uga aR & forg
T IUTeY DR TG DT U e arett 31 g

The effect of pollinators on quality onion seed
production were evaluated the results revealed that
Hymenopteran bees were the predominant insect
order visiting onion seed crop and it covers about
97.14% of forage visit as compared to Lepidoptera
and Diptera. Synchrony between onion flower
opening and pollinators visit were evaluated that
showed the supplementary bee hives are essential to
achieve optimum pollination and onion seed yield.
The correlation analysis between bee foraging
activity, air temperature and relative humidity
around the crop canopy revealed a significantly
positive correlation as influenced by temperature,
whereas relative humidity showed negative
correlation as influenced by bee activity. Role of
pollinators in onion seed yield were evaluated
through pollinator exclusion method. The results
showed that seed yield under pollinators accessible
condition was 3.35 time higher than pollinator under
non accessible condition. Weed control efficiency of
different pre emergence herbicides were evaluated
in onion crop during Rabi 2016-17. The pre-
emergence application of Pendimethalin 30% EC
with one hand weeding at 40-60 days after
transplanting produced 166% higher bulb yield with
better weed control efficiency. Hence this treatment
could be incorporated while modifying the
production package of practice in onion.

Crop Protection

Biotic stresses caused by a number of diseases and
insect pests are limiting yield and quality in onion
and garlic. Among them, fungal diseases like
Stemphilium blight, purple blotch and anthracnose,
and insect pests namely, Thrips tabaci are major
bioticagents that cause severe yield loss.

Anthracnose infecting Allium angulosum was
identified as Collectotrichum truncatum whereas, C.
spaethianum in Allium ledebourianum based on ITS
(KY611807) sequences (568bp). The sequence was
further confirmed by Actin (MF582476) and GDPH
(MF282477) sequences.

Garlic common latent virus (GarCLV) is an important
widespread degenerative virus of garlic. In order to
identify the resistant / tolerant germplasm core
group against GarCLV, quantitative real-time PCR
(qRT-PCR) using SYBR green was performed for 31
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garlic accessions representing all available core
groups. Accession no. 176, 266 and 355 revealed
lowest titre of GarCLV. Besides, Loop-mediated
isothermal Amplification (LAMP) for detection of
GCLV was done. Based on diagnostic primers, garlic
leaf samples were screened for presence of GCLV and
the amplicon was confirmed by sequencing.

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

Members of the family Alliaceae are well known for
their mannose binding lectin, a potent insecticide.
Therefore, selected Allium species such as A.
fistulosum, A. cepa shakespearse, A. tuberosum, A.
hookari, A. schoenoprasum, A. senescens, A. angulosum
were screened for thrips incidence. Further, primers
targeting lectin gene were designed. The lectin gene
from various Allium species was amplified. Further,
The protocol for detection of IYSV in individual thrips
and sexual lineage of T'tabaci was developed.

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

Two essential oils namely, Eucalyptus oil and
Lemongrass oil each at two concentrations (2ml/lit
and 4 ml/lit) were evaluated against Thrips tabaci on
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garlic under field conditions during Rabi, 2017-18.
Results revealed that Eucalyptus oil @ 4 ml/lit was
most effective for thrips population reduction (26.82
to 50.43 %). Further, a study was conducted to
investigate the mutation in voltage gated sodium
channel gene, associated pyrethroid resistance in
onion thrips. The gene was partially amplified and
sequenced (177 bp). Within the amplified region no
such specific mutation pertaining pyrethroid
resistance in onion thrips was detected.

Weather indices based regression models were
developed for each date of planting of crops. The field
trials were sown on different dates at fortnightly
intervals (15-June, 01-July, 15-July, 01-Aug, 15-Aug,
01-Sep, 15-Sep, 01-Oct, 15-Oct, 01-Nov, 15-Nov, 01-
Dec, 15-Dec, 01-Jan and 15-Jan) in different seasons
at Pune during 2000 to 2015. Models were developed
using weather indices as independent variables,
while character under study such as crop age at first
appearance of thrips (Y1), crop age at peak
population of thrips (Y2) and maximum thrips
population (Y3) was used as dependent variable for
onion crop. Stepwise regression technique has been
used for selecting significant variables in all the
models. The forecasts for different character in
various date of planting were at par with the
observed one. The models fitted well with all the
coefficients of determination. Therefore these
models, based on weekly weather data starting from
week of planting up to six weeks of crop growth, can
be used for reliable forewarning of thrips.

Regular monitoring and onion pest surveillance by
ICAR-DOGR found lepidopterans as emerging pests
in onion. Incidences of lepidopteran pest viz,
Spodoptera spp. Complex was recorded in onion
during 2017-18. Though considered as minor pest,
their recent infestation levels were found to be high,
posing serious threat to onion production. Egg
masses from the field were collected and reared
under laboratory conditions. Further, specimens
were identified based on their adult wing venation
patterns as Spodoptera litura and Spodoptera exigua.
Simultaneously, it confirmed through DNA bar
coding using LCO 1480 and HCO 1298 primers.
Ampilcons were sequenced and submitted to NCBI
GenBank Database and recieved Nucleotide
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sequence accession No. MG745792 for S. exigua and
MG745793 for S. litura. Subsequently biology of both
S. litura and S. exigua were studied under laboratory
conditions.

Post-Harvest Technology

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

Extension

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

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

Miscellaneous

The Directorate celebrated its 20" Foundation Day on
16" June 2017. It also celebrated International Yoga
Day, Sadbhavana Diwas, Rashtriya Ekata Diwas,
Communal Harmony Week, Constitution Day,
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Agricultural Education Day, Swachh Bharat
Pakhwara etc. The Directorate organized all
mandatory meetings including Annual group
meeting of AINRPOG, RAC, IMC, etc as per schedule.
ICAR-DOGR also organized Hindi Pakhwara,
Vigilance week and Swachh Bharat Abhiyan activities
and other official events time to time. Monthly
advisory for onion and garlic crop for the farmers'
benefit uploaded on website of the Directorate
regularly. ICAR-DOGR also generated the revenue of
71.88 lakhs during the year. ICAR-DOGR supplied
onion seed and garlic planting material to 324
farmers, 86 government and 115 private seed
producing organizations and companies.
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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 Nasikin 1994. Later,
the Centre was shifted to Rajgurunagar on 16 June
1998. Due to expansion of R&D activities of onion
and garlic, the centre was rechristened and
upgraded to Directorate of Onion and Garlic
Research in December 2008. Besides the R&D at
main Institute, ICAR-DOGR also has All India
Network Research Project on Onion and Garlic
with 9 participating centres and 14 voluntary
centres across the country.

Location and weather

The Head Quarter of Directorate located at
Rajgurunagar, is about 45 km from Pune,
Maharashtra on Pune -Nashik Highway. It is 18.32
N and 73.51 E at 553.8 m above m.s.l. with a
temperature range of 5.5 °C to 42.0 °C and having
annual average rainfall of 669 mm.

Infrastructure

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

1
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information on onion and garlic and
administrative matters of [CAR-DOGR.

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

« Basic, strategic and applied research on
genetic resource management, crop
improvement and production technologies for
enhancing and sustaining production of onion
and garlic.

o Transfer of technology and capacity building
of stakeholders for enhancing productivity of
onion and garlic.

o« Coordinate research and validation of
technologies through AINRP on onion and
garlic.
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Project 1: Conservation, characterization,
and utilization of genetic resources of Allium
species

ICAR-DOGR is acting as National Active Germplasm
site for Allium. Presently in field gene bank, ICAR-
DOGR holds nearly 1700 accessions of onion
germplasm, 700 garlic genotypes and 27 other
Allium species which includes edible Alliums such as
A. fistulosum, A. tuberosum, A. ampeloprasum, A.
schoenoprasum etc. Few Allium species are reposted
as underutilized at Himalayan and north east region
of India. All these wild Allium species are a rich
source of untapped genes. Current status on
collection, conservation and characterization of
these Allium species is mentioned below.

Collection, conservation and documen-tation
of wild Alliums atICAR-DOGR

Presently ICAR-DOGR holds 27 different Allium
species of which few species under taxonomic
studies or yet not identified botanically. Hence,
known 18 species were characterized for traits like
plant height, number of leaves per tiller, number of
tillers per plant, days to first flower and days to 50%
flowering. Among evaluated species, A.
prszewalskianum recorded minimum plant height, a
lesser number of leaves as well as a minimum
number of tillers per plant, however longest plant
height was reported in A. ampeloprasum, maximum
tillers per plants observed in A. fragrance and
maximum. Tremendous variation was observed for
character number of tillers/ plant in spp. Allium
tuberosum (1.8-30.6). Among 27 different Allium spp
flowering was reported in seven species. First
flowering was recorded at 174 days after planting in
one line Allium altaicum Pall.EC-328485. In Allium
fistulosum, all the lines showed flowering with a
range of 103-244 days for the first flower. But 50%



AT R Ugell IR U S @l el offdh 50 wferd
gSa hae < derhal § & gof foba o oferrm
fvgeer S 321643-1 # 311 f&F, vl
foegerrm S 321642-2 # 213 T iR vform
forvgaT H 179 &A1 &1 T oM U cgaRiNgT &
17 demepHl H, dpact oI depHl | & Yo g1 g3l 50
afcrerd gsud & foTQ ofery cgaei St 607483 H
267 AT &1 SRevd it TleriT SgaRIvTH Jicd Uad TR
Pats 4 g $ 135 fT a1 gooe quf g3 vform
Ha=o, TGHSG 3232 TUT TIUASG 3233 H e I8y
& fow 280-282 feAt &t Sova eftl arhel Ul
AT TAR 6 TASIeT 9969 dershd H UM Isu &
forg 207 &7 oY 3R 50 Tftrerd gou= 7 239 T o7 Am
TR | TforT R=T o R1UTg & hadl 45 & a1g &t ued
OSU G ! et 3iR 50 Hicrerd oo bl haet 59 femt
o g U T Ve SsqiRAT | He sa 191 fet
31k 50 wfcrerd 5o TS & 213 e a1y |

G- ST Td dgq Jqaa™ Rgernea §
e STIGed BT Aol , YT+ Td -G
a¥ 2016-17 & IRM oggT & S d P 15
Sge afiret o o R TERTY & & Hafera fora
T YTl §9 TRE, WIPIAII-WSI UG Tgg AL
LR, ISTHTR H $dl AgGT G Al (e
7658 T E

Oferad FSTTfer H R HRET0T

SHRTH} 3R - fafire Hamur axm § vforr veTTfer § R
BT HREUT HRAT U FaRfT 99 ¥ 81 s|fery, -80°C
AT R ferr fosvgerrad (3 Tiferit), v cgaeig (2
UTeRIT) doIT T BT (1 WIfH) & ORFT T =T foa
AT ERIET P 7Y GRTT T IagRIdT JTUdT Siia= &ar
P PN AR IPRU ST b HEH A GO 2018 &
SR U= S|
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flowering was recorded in only 3 lines which took
311 days, 213 days, and 179 days flowering in Allium
fistulosum EC 321643-1, Allium fistulosum EC
321643-2 and Allium fistulosum, respectively. Among
17 lines of Allium tuberosum, flowering was recorded
only in 3 lines Allium tuberosum EC 607483 required
267 days for 50% flowering. In Allium tuberosum,
Rottl.Ex.Spr.Kuchaai flowering was completed at 135
days after planting. In Allium macranthum, NMK-
3232 and NMK-3233, 280-282 days were required
for first flowering. Flowering was recorded only in
one line of Allium schoenoprasum NR-6 NGB-9969
which took 207 days to first flower and 239 days for
50% flowering. Allium fragrance first flowered only
in 45 days after planting and 50%flowering was
noticed at 59 days. Allium ladebouramun reported
first flowering at 191 days and there was 50%
flowering after 213 days of planting.

Collection, evaluation, and maintenance of
garlicgermplasm atICAR-DOGR

Total 15 germplasm has been added in garlic field
gene bank during 2016-17 collected from
Maharashtra region. Therefore, ICAR-DOGR total
garlic germplasm collection becomes 765.

Pollen conservation in Allium spp.

Pollen conservation in Allium spp. becomes
prerequisite to carry out off season interspecific
hybridization. Therefore, the activity of conservation
of pollens of Allium fistulosum (3 accessions), A.
tuberosum (2 accessions) and A. fragrance (1
accession) has been carried out at -80°C
temperature. The viability of conserved pollens will
be checked during kharif 2018 through crossing and
germination test.

R 1.1 : e egaRieE

Fig.1.1: Allium tuberosum
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A TG BT ¥ 5l IG—-IWTT Td A&T0raur

I —TST U TTeg STIa™ FQeerd, SRR 5
eI STTaRIh Ted & forg IR Ao SHged e
& U H DR AT ST T 21 Ueb rdiiel Tkich A Srafele
TRIGT 81 b PIRUT SHI-eich el TREUT PR b foTq TTggH bl
aTffep T 9T AT AR BT g1 3 HIHIII ST
T e ST Qe ISHRTR & Wd Hasi
RI-IGG YA P foly Suetey ARl R AR <& &Y
faf¥r maml & MR (1x1 Hicy, 3x2 Wier) # o1 746
AT SFGe P AUTS Dl T3 1 G SRIuH feemfcer
qle @Rd 8¢ Al ureHes faRarell g it %
e, qoify wxg qeim ot derg (drferar 1.1) & forg
Y STIGed AYE DT Ui febam 7| G: 99 UICHeD
SICT &1 SUANT JUdT GRT Gt ey SIeT b AT STFHR0T
TR H b ST S oegd H ol /SieRedi B
fSfRieet ugar o H Heg el

Maintenance and characterization of garlic
germplasminvivo

ICAR-DOGR is acting as National Active Germplasm
Site for Garlic genetic resource. Being clonally
propagated crop, annual field planting is must for
garlic to conserve the gene bank. Hence total 746
garlic germplasm being planted in the field in various
plot size (1x1m, 3x2m) depending upon material
available for maintenance purpose at ICAR-DOGR
field plot. Further whole germplasm stock has been
characterized for qualitative traits like leaf color
intensity, foliage attitude and leaf width (Table 1.1)
using DUS guidelines. Further, this qualitative data
will be used to simulate with aerial data recorded by
UAV. This will facilitate digital identification of traits/
genotypesin garlic.

ATfereT 1.1 : HIH3IT — TS Td A ST AQLNerd & dgA JIafId Warei & e quienss faearaii d

IEEGI

Table 1.1: Variation in qualitative traits among garlic geneticresource of ICAR-DOGR

godl g¥1/Light Green 247 ?ﬁ‘EIT/Erect 701 oTg/Small 224
HEIH a¥1/Medium 260 aref ?:ﬁ%JIT/Semi Erect 24 HEIH /Medium 384
@I g¥1/Dark Green 239 GPT g31T/Drooping 0 ?ffEf/Large 119

A G BT ¥ 913 [E-3E@a

AT BT YaE dferai & Aregd | B S g sk
39feTT W S & I1Y 1Y vyl & U s
T Pl AR G & oY STBT 7 73 FRE0T BT
STRa™T BICTT 8| TTe_IT TG R1eh SRTel b1 ¥4 g7 Ref0r
AT TEaqUl BT € Iifh W A ARe0T v faftre
S Tor aRifde qarat & ufey wagmefier g @ @ik
eIy 39 vfsha & gl orfdres &ifcr 89 Y |rar s+
el g1 3T AMhIpd 2 Hkrerd Fhist iR 4 Hfcrera
AIfdcrer svHIfcedd FaIoH # ¥ 03 § §oT 42 AT
PR AT TIERIT T ERET0T e 77| S A1 &, 6 AIE B
915 A eyl (5- 10 wifererd) o w4t Hafefq arquepi
o IS YeGGR Sof ALl Y TS| G UIGUDT BT ¥ GTF TR0
& foru F=ero HifSaH ateft Tep sl ¢¥e g H Ferm =Tl

Maintenance of garlic germplasm in vitro

Garlic is propagated through cloves hence in vitro
conservation is prerequisite for preserving an extra
set of genotypes besides field gene bank. In vitro
conservation of garlic genetic resources is important
because field conservation is prone to different
biotic and abiotic stress and therefore chances of
losses are more. Hence, total 42 garlic core set
accessions were conserved in vitro in standardized
2% sucrose and 4% sorbitol osmoticum
combination. Besides normal contamination (5-
10%) after 6 months no mortality recorded in all
cultured plantlets. Ten plantlets were cultured in an
individual test tube in conservation medium for in
vitro conservation.
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¥ T ARE0T HifSTH BT AMSIRT dRA SR I
Hfs § PR Ae Wit & uge H BhFT 1 & 918
f¥TTcHe TheT 1 Gt fohalT TITI T U ARfrd areuent
&1 STAfRID [eRTiaT Bl Sira a1 ¥ 7 AR
TIcIchlcl Bl qRT B b forq Tep qd-fHerfa S &
TIT 21 AT e STig 4 JATAIfCes | IRar
& IR SGE T STIATRID G DI STi™ bl STt
ORI TR0 &b IURI STHRaUT b ST gl H
FYTET3N BT gaT ofdl gl SAfolY, U a¥ & foruw
I wReT HfST e 2 fcerd Jepis Ta 4 ufierd
Aifdfeial § Ahel ¥a; g7 AREV & A1 g PR AT
TTfERIT bt EhIf=RT T Brf 13 Mupfdes TATRTRTR HTehel &
<72 T am| ufvort |, st onfeat & arcfess wd |
TR U T TRFAT IRIE H PIg SRITHI MIthTge el urT
TIT| ST T YTgHRT § 3 Il HTehsl § ¥ G734 HE 9adR
<R argue! H @ioft 7€ ST e § P orgale
frere v 78l g8 form aR =19 (2, 9, 10 U4 14)
(fRrr 1.2) & <1 Phael TITHIR TUHATH 34 Fer o)
gRUIM. U ¥l QR ¥ G737 ARIET dTggd R AT
IRl QF SU-HaeH = & arg ot fohedt ot arrgafers
IRESIE S

ASM 34 /TUATH 34

U bocr

Genetic fidelity study of in vitro conserved garlic
core setaccessions

After standardizing in vitro conservation medium
and screening performance of core set accession in
same medium variable expressions are noted.
Further, the testing of genetic fidelity of such
conserved plantlet become prerequisite to complete
the in vitro conservation protocol. Genetic fidelity
testing will check the genetic purity of germplasm
after conservation in osmoticum which reports
chance in the genetic purity of genotypes after
conservation. Therefore, garlic core set accessions
after successful in vitro conservation in standardized
conservation medium ie. 2% sucrose and 4%
sorbitol for a year were screened with 13 molecular
SSR markers. In results, no aberrant profile was
observed among randomly selected conserved
shoots of all accessions. Markers yielded from tested
primers shows no genetic variation in the DNA site
detected in the in vitro slow growth conserved
plantlets, exceptin SSR ASM 34 with four samples (2,
9, 10, and 14),(Fig. 1.2). In conclusion one-year-old,
in vitro, conserved garlic corset accessions were free
ofany genetic variation even after two sub-culturing.

TN s e Ll FETYT T

ASM 18 /TqdTH 18

for 1.2 : THURISTR HIhR] T SUANT PR : U ARFERT AR DIR AC HTERAT DT STIE1 fererawiar oRraqor

Fig.1.2: Genetic fidelity testing of in vitro conserved garlic core set accessions using SSR markers

faftrer oform  yonfordl | S UraT aTel STRYAY &7
frseor

Vferm woTfora afed e el H TRUAT o Fisepyur &
fodlir U eteRiy iR gwaey Y Y| I, oTgsg
3R g7 Vferz & At el # A ORI SRTAT P
3T R & foTT A TSIdIet T 1MTd B | WISl dhal,
TS Dol AAT T TforgH | JRUAY Pl GUH PR D

Extraction of high quality RNA from different
Allium species

Secondary metabolites interfere and obstruct the
extraction of RNA in many plants including Allium
species. Standard protocol for isolation of quality
RNA from various tissues of onion, garlic and wild
Allium is lacking. A fast and reliable system for

7
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o vop aRa v e yomett &1 8197 Skt § aifes
AEGT, W R T Vlorgd H HRIURS SiHIfaT,
SRIACIHERT iR S Hepe 31ead= H Fare TIfT &
ST A | ged eI H, T Yforrm UeTfrdl § § 99
T dTet JTRUAY 1 BTRICT & o fofl STRYAY frsareor
fafern a1 AR T & forw vfor yemfoRit & &
Hafferes ANDBOR 3TRTAY GYERUT UIcihiel Dl Il i
3T McTpiat & forg Bt 3iR ot &l TR fova
TN g ST fhe & \TY Sueley R T e,
SISl Aicipld (SfAgoM, JUoN) & g gresiid
Joives @R Ot T SuART fasaT TRIT| SMEEEiel Medlal
SRT 1-6 T 3TRYAY G-I bl 1T 3iR grgatiet
TICIhIet GRT 7—-12 A1 ¥ SIRTAY Javl fhar
(et 1.3)1 WachIeHeR &1 IYANT axp 260 T
280NM TR AT T GO & BT RO TR
JRTAY I &l 3R AFGAT &1 3fMped fhar T
(arferar 1.2)1 ST {6 Ugel SR TIT B, 3TRUAT i
3RGUSAT BT Jedied 1 ufied feaRT wricsgss
RIS Siel OR 5T TRT| RNase-free DNase| (Eﬁ@\_ﬂ:{,
JUNY) o TS RYY BT UTad 8 & 916 T FI0S c-
DNA &7 d=39ur fhar T oiR S 5 waer €,
AT, dt.b. (2014) GRT SR T &, TG IR
RfEra STHT &1 Yaei o & folg gFet ST fasa
(ot 1.4) 1 599 91, Uform uTTford # & SFess! Jorer arel
3TRTAY T YUERY R4 & folg Jamifead amamRd
groilet fafer TRIzol® (SAfAGISH, Jgaw) & g o
TSI b MU WSihidt Hal 3Tfad Iugh

EIRIRIEIN

isolation of RNA from onion bulbs, garlic cloves and
wild Allium is necessary to smooth the progress in
functional genomics, transcriptomics, and gene
expression studies in garlic, onion and wild Allium. In
the current study, we compared two most popular
RNA isolation protocols in Allium species for
standardization of RNA extraction methods to obtain
high quality RNA from Allium species. Solutions and
reagents for IHBT-protocol were prepared. Further,
the TRIzol reagents and solutions for TRIzol-
protocol (TRIzol® (Invitrogen, USA) were used as
provided with the kit. RNA isolation from samples 1-
6 was performed by IHBT-protocol and RNA
isolation from samples 7-12 was performed by
TRIzol-protocol (Fig.1.3).Purity and concentration of
RNA were assessed by determining the absorbance
of the sample at 260 and 280 nm using
spectrophotometer (Table1.2). The integrity of RNA
was evaluated on a 1% denaturing formaldehyde-
agarose gel as described previously. First strand c-
DNA was synthesized after digestion of RNA with
RNase-free DNase I (Invitrogen, USA) and used for
the amplification of garlic virus conserved genes as
described by Pramesh D., Baranwal V.K,2014(Fig.
1.4). Among these, the guanidinium-free IHBT-
protocol was found to be more suitable for isolation
of good quality RNA from Allium tissues, compared to
the guanidinium-based TRIzol method (TRIzol®
(Invitrogen, USA).

T 1-6 H TFEI R -Th STEEic! Uicinld BT SUANT - SRUAT P geres T 7T (1. WIS 61 Uit ; 2, 1ol it 3.
QS BG ; 4. ATG DI Uil ; 5. TG Dl Dell; 6. Ylord fovgeriad &l Uit | SR TSI —enRa grgsiiet Hieibiet B
SUIRT PR T 7-12 (7. RIS Bl i ; 8. RIS &11; 9. WIS ; 10, ogsqd ol Ui, 11, @1@gT &l dell; 12, Tforrm

foreg et & Ui ) H TR 1 g2 bt T

Samples 1-6 (1. Onion leaf, 2. Onion seed, 3. Onion bulb, 4. Garlic leaf, 5. Garlic clove, 6. Allium fistulosum leaf) RNA
were isolated using guanidinium-free IHBT-protocol, and samples 7-12 (7. Onion leaf, 8. Onion seed, 9. Onion bulb,
10. Garlic leaf, 11. Garlic clove, 12. Allium fistulosum leaf) with the guanidinium-basedTRIzol protocol.

231 1.3 : 37eRT U Y STRTAY T feaRT Siet Slap R

Fig.1.3.Denaturing gel electrophoresis ofisolated RNA.
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SEEbp Garlic comman lafent

300bp,Cnion yellow dwarf virus
lalibp, Albeuhineses

S86bp, Garlic commaon latent vinus

306bp, Bnlon yellow dwir virus

O

DOGR

o 1.4 ; el o7 Tar-50 it oler & A1e Trag arR™ 6 Ufiielld grAfshee™ TietEReT SRaelt Hfihar @it § Serg
T RIS STeT FATEIDRRI

Fig.1.4. Agarose gel electrophoresis of the product from reverse transcription polymerase chain reaction
detection of viruses associated with garlic.LaneL-50bp ladder

ATfereT 1.2 : SY 3TRYAY fIST= HoTTett W STRUAT SUST Ud UrarT &l et
Table1.2: Comparison of RNA yield and quality from two RNA isolation system

ST Merdier /IHBT-protocol W Merpler /TRIzol protocol
%.9. AP IRTAY IUS ooyzao | PN D SIRTAY U Trs0/260
S.N. Tissues ( ug /100 faam. Aseoze0 | SN Tissues ( ug /100 fa. ANy
Held) FHelP)
RNA yield RNA yield
(ng/100 mg (ng/100 mg
tissue) tissue)
1 QIS Ut 74.35 + 3.0 1.80+ 0.05|7 QIS Uit 109.76 £2.08 | 1.80 £0.01
Onion leaf Onion leaf
2 |wN S ND ND|8 |=N & ND ND
Onion seed Onion seed
3 |9 &g 108.31 £5.01 1.80£0.05|9 |WNI g ND ND
Onion bulb Onion bulb
4 [ESA il 98.68 + 1.25 1.90£0.10|10 |ofgdd il 91.43+1.56 |[1.80%0.06
Garlic leaf Garlic leaf
5 | el 78.28+3.74 | 1.80£0.06|11 |cTggT il ND ND
Garlic clove Garlic clove
6  |Uflorr fovgal | 123.08+2.34 | 1.80+0.04|12 |UfoRT fowgeakd | 109.44 +3.32 | 1.80 +0.02
gt (a=) gt (a=)
Allium fistulosum Allium fistulosum
leaf (wild) leaf (wild)
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HTIGIU-wHseiva, sivR § vferm S=eigea
BT AP Ug TG -ETd

QTS TG BT HepeT, JedTeh Ue A&

feATaeT Ucer & Aie v RIRAR Rrelt H orgh faersarst
aTel e Heher Y Y| P T fhedl BT Heper
o T BIR P& TuNTeHe Td HARHS fJASdral & fofy
T HeA1ehT {3 T | OTTEhRUT o SURTT, S Tl
&1 geian orTet gy Tt faerwarett & forg famar e
& forel Y e faQiaralt @t <o qarfar T & (arfere
1.3)1

arferT 1.3 : WIS Habetel Y & fAdvam (2016-17)

Collection and maintenance of Allium
germplasm at ICAR-CITH, Srinagar

Collection, evaluation and conservation of onion
germplasm

Three collections of unique characteristics were made
in Solan and Sirmour districts of Himachal Pradesh.
Some local varieties were collected and evaluated for
some qualitative and quantitative traits. After
multiplication, these collections will be evaluated for
all the traits in the next year. Some characteristics of
these varieties are as under (Table 1.3).

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

Collection (3w) | =@ | @™ | (fft) |Firmness| 1 | H1¥%1 | A3 | S uaref sier
Bulb | () [(fA#.)| Neck Flesh | Skin | Bulb | (ufdera)
weight ED pp |thickness colour | colour |grade TSS
® | (mm) | (mm) | (mm) (‘Brix)

HlamEciTa—ai- 62.63| 3833| 32.54 10.23 | 5T qhe | gepl A 9.10
105 (ug - Firm White | aTet
A1 -2) Light
CITH-0-105 Red
(Patte Solan-Sel-2)
Hramseiwa—an- 80.34| 46.45| 42.18 12.22 | AT The | gohl A 13.8
106 (s¥Tet =TS Firm White | <TeT
-Ja1.-1) Light
CITH-0-106 Red
(Basal Onion-Sel-
1)
v —an- 72.48| 45.48| 52.36 13.12 | HoT9] qhe | godl A 11.9
107 (ug Arem- Firm White | Tet
JAe1.-1) Light
CITH-0-107 Red
(Patte Solan-
Sel-1)

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

GG STATGET BT el , JeTdT Ud ARETT

g o, fRmraet ueer & Ao vd RRER Rt I ot
qTer Heber oY 1§ Teperil el AT ST 3R 3FTet
ay § BT oA fhaT Q| §7 HheHl Dl IS
fafireaati @1 e arferet 1.4 H TR fpaT R E|

Collection, evaluation, and conservation of garlic
‘germplasm

In garlic, five collections have been done from Solan
and Sirmour districts of Himachal Pradesh. These
collections will be planted and evaluated in the next
year. Some specific characteristics of these
collections are asunder (Table 1.4).



qTfereT 1.4 : T8 Waperi Hl g fagand (2016-17)
Table 1.4: Salient characters of garlic collections (2016-17)
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Heeie _\_’ﬁ_7,4 (”5 P IRFI) 28.65| 32.56 71 3500 ,: E _: 28.7
CITH-G-74 (Garlic Sirmour) White White
whamiciea—<ft-75 (72 7T I<tD) 34.25| 52.23 8| 4225 00% i 405
CITH-G-75 (PatteSolan Garlic) White White
HrEITg—SiI-76 (STeT I=ITere THS THS
( ) 32.53| 55.46 7 24.23 . ) 40.2
CITH-G-76 (Basal Chambaghat) White White
Hramsieg—si-77
RS, e
(et TraTeme JAel.-2) 47.25| 52.46 8| 3816| . White 34.8
CITH-G-77 (Garlic Chambaghat Sel-2)
Hiamsiwg—si-78 s s
(mfefer ug A= A, 2) 52.23| 62,51 7| 4532| _ 39.1
. White White
CITH-G-78 (Garlic PatteSolan Sel-2)

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

Taferd Tl WITS SA-TGed &1 JedTe

gl TRI% (186 WIfRa), Wt (40 S&Urp =T Afed
169 wIfeRIT) e T¥ih (40 9gIurep el dfed 145
UIfeRIT) & SRM TR e el & wy =
STGE T o1 B 7T | Ul TRt HIFH &b SR
fAqUR T IuST & AR dTel a1 A Heh S/ 0N b Hee
4 qdNg Jaria fee o afe (42.89 /2.) &
Topreet H WIfeRI 1199, 1214, 1416, 1647 qT 1459
(51.9 & 66.4 T/8.) GRT d&R UM fpam mam
(aferet 1.6)1 3 wiferdt & 80 mfcrera & oft @1fres U A
aret B, 85 Uferd fauvH I Ut 3iiR 75 I SiAd
&G AR URIT TRT| IR HIE P HUSRUT b SURT =LATH
HUSRUT &y U1 1324 (11.19 wiftrerd) H vd dguRI=d
P 1359 (14.40 yfaerd), 1303 (15.41 wfera),
1639 (15.52 ufererd) qerm 1207 (16.33 ufererd) & gsf
& 1 (et 1.5) |

Evaluation of commonred onion germplasm

Onion germplasm was evaluated during late kharif
(186 accessions), rabi (169 accessions including 40
multiplier onion) and kharif (145 accessions
including40 multiplier onion) along with checks.
During late kharif, accessions Acc.1199, 1214, 1416,
1647 and 1459 (51.9-66.4t/ha) performed superior
over best check Bhima Shakti (42.89 t/ha) on
marketable yield and free from bolters (Table 1.6).
These accessions also recorded more than 80% A
grade bulbs, 85% marketable yield and 75 g average
bulb weight. Minimum storage loss after four months
of storage was recorded in Acc. 1324 (11.19%)
followed by 1359 (14.40%), 1303 (15.41%), 1639
(15.52%)and 1207 (16.33%) (Table 1.5).

11
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Table 1.5: Five best performing accessions in late kharif2016-17

TIfereT 1.5: U8 WNIH 2016 - 17 H WIS U3 i+ == areft gi= unfai

1647 66.40 124.50 13.99 0.00 11.33 117.00 0.97
1214 63.11 94.67 0.00 0.00 12.10 123.00 1.15
1199 61.80 103.00 7.58 0.00 11.50 110.00 0.97
1459 54.67 82.00 0.00 0.00 11.10 117.00 0.87
1416 51.87 77.80 0.00 0.00 12.47 111.00 1.04
AT ofeh (g
) ( . ) 42.89 81.36 6.68 9.10 11.35 120.00 1.06
Bhima Shakti (C)
/ 6.33 15.52 13.93 12.38 0.46 9.96 -
LSD (P=0.05)

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

E:P-Equatorial :Polar diameter

< AR & SR, Wil 916, 1216, 1577, 1650 @
1653 4 32.6 &/ A 31ferep ! fauurT v Suet U g8
3R Ig wiftrrr FdAs Jori e o arfer (22.80
cT/%.) & YPMEel H §ER Ug TSI g Wit § 100
Tifcreret fauu I Iut T g8 SiR e € A wiferdi Sirs
oI AR aTel @l A Heh ff (qrferat 1.6) 1

During rabi, Acc. 916, 1216, 1577, 1650 and 1653
produced more than 32.6 t/ha marketable yield and
found superior over best check Bhima Shakti (22.80
t/ha). These accessions recorded 100% marketable
yield and free from doubles and bolters (Table 1.6).

arferpT 1.6 : 7t 2016 -17 5 A9 waefH &= arel) ur=r wrfai

Table 1.6: Five best performing accessionsinrabi2016-17

1650 49.00 73.50 0.00 0.00 11.20 114.00 1.33
1653 37.33 56.00 0.00 0.00 11.30 121.00 1.28
1577 36.67 55.00 0.00 0.00 10.60 109.00 1.28
916 32.80 49.20 0.00 0.00 10.60 121.00 1.22
1216 32.67 49.00 0.00 0.00 10.60 121.00 1.26

Continued on next page...
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i v arg | silvdsg | Sisde | ARAC &g | o gemehia | Tegd | i
Accessions IuST YR () e (wrfyerer) 31 uaref o grel g
(/%) MBW (wrfrerer) Bolters (Oﬁ'ﬂ:r) R E:P
MY (8) Double (%) TSS DTH
(t/ha) (%) (°Brix)
i1 o1k (ger) 22.80 54.14 0.34 0.00 11.60 120.67 1.26
Bhima Shakti (C)
Tugel/ 5.91 10.24 2.04 0.00 0.42 5.55 -
LSD (P=0.05)

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

E:P-Equatorial :Polar diameter

Q% & IR, Wt 1238, 1243, 1244, 1324 oI
1428 ¥ 22.0 T1/%. | 31feres hY fIuoe I Iust Ieuet
g8 Sl b wd9® o fben oflar s1b ¥ (19.12
TT/3.) & goreel § dgR Uee ol daer Wiy e
1324 (2.53 ufaerd @ik 1244 (5.22 Ui ) &l Brgax
Ft TfeRI ST wd AR dTel dhal | Tk off (qrferer 1.7)

dTferaT 1.7 : @® 2017 -18 H W28 weei o< ateft ura urfeai
Table 1.7: Five best performing accessions in kharif2017-18

During kharif, Acc. 1238,1243,1244,1324 and 1428
produced more than 22.0 t/ha marketable yield and
found superior over best check Bhima Dark Red
(19.12 t/ha).These accessions were free from
doubles except 1324 (2.53%) and 1244 (5.22%) and
free frombolters (Table 1.7).

i v ara | sifa @ | SIS al &g | AR A o | Pl gomiehiar | GasH | 3mefig:
Accessions SusT YR (M) | (wfdera) (ufcrerer) IMuef | wMa | gdi=
(e1/%.) MBW Double Bolters ("frerT) e E:P
MY () (%) (%) TSS DTH
(t/ha) (°Brix)
1238 37.25 55.88 0.00 0.00 11.68 94.00 1.01
1428 30.22 4533 0.00 0.00 11.73 102.00 1.19
1243 28.33 53.13 0.00 0.00 12.08 96.00 0.94
1324 26.37 58.22 2.53 0.00 11.44 104.00 1.08
1244 22.12 60.32 5.22 0.00 11.70 95.00 0.98
SR (Jormia
( ) 19.12 61.49 4.64 0.87 11.69 107.00 0.98

BDR (C)

AR (qertr
SN (i) 18.22 54.67 22.40 0.00 12.12 109.00 1.04
ADR (C)
Reicel] qort

_ R (g ) 16.36 59.56 12.39 0.00 11.53 105.67 0.97
Bhima Super (C)
IS 6.09 10.65 9.40 6.39 0.71 6.53
LSD (P=0.05)

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

diameter
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W(’H(ﬂ Wit SiAged EFf'j\cfi-liCb"l

I WIS H, U 1537-T, 1543-T qor 1549~
W H 17.0 &T/3. A Al P bld IuST I g5 AR
Ig FaAS e1g fher B4 (12.94 T/8.) & gl
¥ SR g 1 3 iRt o 3Rl aRussar (g % 71
T 1), o1 gorefier 31T uaref afer (12-13 wfcrerd)
qerm 25-26 IM 3itad A dg 9R (diferar 1.8) off
TSt fepar |

Evaluation of multiplier red onion germplasm

In multiplier onion, Acc. 1537-Agg, 1543-Agg and
1549-Agg produced more than 17.0 t/ha bulb yield
and found superior over best check CO-4 (12.94
t/ha).These accessions also recorded early maturity
(71 days after planting), TSS (12-13%) and 25-26 g
average compound bulb weight (Table 1.8).

aferept 1.8 : &t 2016- 17 5 18 TGef =1 aTel o agoTeh wTST SITfe

Table 1.8: Five best performing multiplier onion accessionsinrabi2016-17

gfafe FASUS | dg | ufddtar | dfierer |pagendia| HeEd | safiv:

Entries (ew1/8.) |¥= (3m™) Gatcal AR | SMUERf | @A | gd™

TY ABW | Bulblets/ | Av.weight | (‘&) &= E:P

(t/ha) (g) Plant of TSS DTH
Bulblets (g) (°Brix)
1537-W-Agg 17.58 26.36 5.60 4.71 12.88 71.00 1.62
1549-W-Agg 17.24 25.87 6.60 3.92 12.49 71.00 1.57
1543-W-Agg 17.23 25.84 5.60 4.61 12.76 71.00 1.69
1546-TW-Agg 16.63 15.95 6.40 2.49 12.73 88.67 1.81
1538-T-Agg 16.49 24.73 5.47 452 12.61 71.00 1.76
H1-4 CO-4 (C) 12.93 19.40 6.33 3.06 13.15 90.33 1.66
A-5/ CO-5 (C) 10.50 15.75 6.07 2.60 13.21 90.33 1.41
TerflEl/ LSD 191 7.37 0.82 0.64 0.78 4.15 -
(P=0.05)

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

NI A1 o SR, IgO1D 1T H, Wi 1524-T1 |
24.92 T/ P AfRPaH W6 AR 1519-T H
2451 ©/%; 153701 § 24 45 &/3; 15411 &
24.22 T/%; 91 1531-T & 24.21 /2. B B
IYST I 88 3R g HAHS o1 feber CO-4 (20.84
cT/R.) & YPEt H §ER Ul TSI g IRl H It
gROeAT (01 & 76-80 & a15), Pt germehat o
Tgref 3fer (12-13 ufcrerd) derm 36-37 a1 3iId atfie
DG AR (drfetept 1.9) i St fopam T

In multiplier onion during kharif, highest bulb yield
recorded in accession 1524-Agg (24.92 t/ha), 1519-
Agg (24.51 t/ha), 1537-Agg (24.45 t/ha), 1541-Agg
(24.22 t/ha) and 1531-Agg (24.21 t/ha) and found
superior over best check CO-4 (20.84 t/ha). These
accessions also recorded maturity (76-80 after
planting), TSS (12-13%) and 36-37g average
compound bulb weight (Table 1.9).
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aTferepT 1.9 : TR 2017 - 18 H WSS WGl aTet! uiel Ig7ureh TSt MR

Table 1.9: Five best performing multiplier onion accessions in kharif2017-18

gfaf¥ Accessions Pl IUST 3T de wgaaeﬂﬁaﬁv Hfepr/bg qalgﬁ'auﬁ arefi :
(@F/8.) | ¥R (M) geref (“fer) Bulblets/ arl s e
TY (t/ha) | ABW(g) TSS (“Brix) Bulb DTH E:P
1524-T/1524-Agg 24.92 37.38 12.97 5.73 76.00 1.57
1519-W/1519-Agg 2451 36.77 12.77 5.87 78.00 1.58
1537-W/1537-Agg 24.45 36.68 13.23 6.40 78.67 1.61
1541-W/1541-Agg 24.22 36.33 13.04 6.27 80.33 1.52
1531-W/1531-Agg 2421 36.32 13.37 5.80 77.00 1.64
BI-4 /CO-4 (C) 20.84 34.26 13.11 6.53 81.67 1.62
HI-5 /CO-5(C) 18.45 27.68 13.49 6.60 85.00 1.78
TeRiet/ 2.90 5.86 0.61 1.00 5.55
LSD (P=0.05)

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

Mg Wt siHged W‘j\vqm’)"l

P 45 ThE WS SFGE T oIl 5 T 3iik
TS a1 Tt AT gt (11,57 &1/, fuo ara
SUST) & 1Y BT Jedid fhar maTl dig oAt denhn
HAIS T T A g T8l AT gTeAifch, 37 JashAl §
a1ferere U a1 Ut 831 355 (9.11 e /7)) H 1@
TR Seg 523 (8.10 &/.) H Ut 75 | |+t gershHi
&1 gars die v o 111 1 918 61 18 (qrfetept 1.10) 1
S AR aTel g T8 9T |

Evaluation of white onion germplasm

Total 45 white onion germplasm were multiplied
and evaluated with check Bhima Shubhra (11.57
t/ha marketable yield). None of the lines were
superior over check variety. However, highest
marketable yield among these lines was reported in
W-355(9.11t/ha) followed by W-523 (8.10 t/ha). All
the lines were harvested after 111 days after
transplanting (Table 1.10). There were no bolters
recorded.

arferepr 1.10 : TR HIAH & SR Wthe WToT i 31feres Susiefier o= urfai

Table 1.10: Five highyielding accessions of white onion during kharifseason

wfA (&/%.) (&1/3.) (arm) (sifeverer) wgref (")
Accessions TY(t/ha) MY(t/ha) MBW(g) Doubles (%) TSS (‘Brix)
$5-355/W-355 12.72 9.11 29.15 11.67 11.40
$e-523/ W-523 9.79 8.10 30.91 0.00 10.60
$eY-408/W-408 7.89 6.54 28.09 3.48 11.00
TecT-344 [W-344 6.03 4.59 24.76 0.00 12.20
$5g-226/W-226 2.86 1.84 21.88 0.00 10.10

Continued on next page...
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FASUS | U IR SuS | sia B uR || SIS ATl B P gemehia 3
Fi (e1/3.) (e1/2.) (1) (sfeverr) waref (')
Accessions TY(t/ha) MY(t/ha) MBW(g) Doubles (%) TSS (“Brix)
EiaRCIGERIR)
Ny 12.92 11.57 38.28 0.00 9.93
o E 8.11 7.67 15.19 25.17 1.48
C.D. (5%)

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

T @RI & GIRTH Wthe WSl TG Bl e

e G HIRTH o SR Hedi U U Pt 35 g
QIS SHGEl H 9 86 301 Bl BISIR 26 ST
AT Gt A e s offmr g (32.00 /3.
fuu ar IuST) P AT Y Y| Sfferepad fauur
AR IT S 301 (42.70 €7/.) H U AR S,
364 (33.90 T/3.) H ot I TS| Seeg 301 H aferenad
fquur I g R (101.10 I19) YR TRIT| JUSROT &
TR HIE 91¢ Jor1a fber i gam (23.80 wfeierd) &t
o § |e A YR &l e Seeg, 534 (10.00
gfcierd), Seeg 397 (13.70 ufcrerd), Seeg 282 (16.40
gfcrerd) deT Seeg_ 273 (16.00 wfderd) H U T
(erforer 1.11)1

Evaluation of white onion germplasm during late
kharif

Out of 35 white onion germplasm evaluated during
late kharif, 26 were statistically at par with check
Bhima Shubhra (32.00 t/ha marketable yield) except
W-301. Highest marketable yield reported by W-301
(42.70 t/ha) followed by W-364 (33.90 t/ha).
Highest marketable bulb weight of 101.10 g was
reported in W-301. Lowest weight loss was reported
by W-534 (10.00%), W-397 (13.70%), W-282
(16.40%) and W-273 (16.00%) against check Bhima
Shubhra (23.80%) after 4 months of storage (Table
1.11).

arferpT 1.11 : UUc! W 11 &b SR Athe WTST STH-ged o Ui S Susieiier ufaai

Table 1.11: Five high yielding accessions of white onion germplasm duringlate kharifseason

ufafe TS (fAuvm arg| sid | Fad | s d |pa gomeliar | geEd| 498 S
Accessions | (ed/®.)| SUS |HGUR | gemefia | &g INUSf | M | WUSRUI &b
TY (t/ha)| (e1/8.) | () | S uerf | (ufderd) | (Be) |a fod| Swrra wa
(3=) | MBW 39T Bolters TSS DTH | &far (wfcrera)
ABW(g) (8 | (ufder) | (%) (‘Brix) Gross weight
TSS loss after 4
(*Brix) months
storage (%)
s3] 301/ W-301 | 62.5 42.7 101.1 11.0 7.8 12.4 133.0 36.50
S 364 /W-364 50.2 33.9 86.4 0.0 27.9 12.6 136.0 19.50
Seeg 398/W-398 | 453 32.7 76.3 17.3 10.3 12.1 134.0 24.40
S5 441/W-441 | 40.0 32.6 68.3 9.8 3.8 12.6 135.0 36.20
S 543/W-543 35.8 31.8 56.9 10.0 2.0 12.0 134.5 41.00

Continued on next page...
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AT U1 (o)

43.2 2. 73.4 1.2 16. 11. 135. 23.
Bhima Shubhra (C) 3 32.0 3 6.0 6 35.0 3.80
BT TR 12.5 11.4 18.9 -- -- 1.4 2.1 -
C.D. (5%)

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

qUdl TNIP HH & IR did QST SHAged BT

AT

Bt W% AT B gie diel QT SEEGed JehEt dl
Togied haT T At a1g 003 Bl BISHR 3T AH
G oS F G A qerla e sl diarR
(25.40 ©1/%.) % THged o1 3HfRrepaH fauur aiw St
a1$ 003 (34.30 &/7.) H T& aguRi= drg 086 (28.00
T/%.) H urg 7 (qrferepT 1.12) 1

Evaluation of yellow onion germplasm during
late kharif

Five yellow onion germplasm lines were evaluated in
late kharif. All were statistically at par with check
Arka Pitamber (25.40 t/ha) except Y-003. The
highest marketable yield was reported by Y-003
(34.30 t/ha) followed by Y-086(28.00 t/ha) (Table
1.12).

arferepT 1.12 : UBd) @I & SR Tl TSt ST-ged & uie S Susiefier urfai

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

a1g-003/Y-003 36.0 343 | 575 0.0 2.4 122 | 135.0 22.7
a1g -086/Y-086 32.4 280 | 645 33 2.5 132 | 135.0 32.1
a18-005 /Y-005 30.4 230 | 538 3.8 14.9 127 | 1345 51.7
a1$-085/ Y-085 33.2 195 | 542 | 214 17.9 130 | 133.0 21.7
arg-027/Y-027 23.1 140 | 546 8.0 12.9 121 | 133.0 31.9

Continued on next page...
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)1 Fa | Ruum | Quod | Ssae | dRa@ | Fd | G | 4 918 S USRI &
Accessions IuST arg | A G &g | gomefie | H oM | SuwRra wHy afd
(e/8.)| Sus |de YR | (ufdea) | (wfderd) | Ut | arar (wferera)
TY |(e7/%.)| (™) | Doubles | Bolters | (“fey) | = a1g 003
(t/ha) | My | mBw | (%) (%) TSS DTH | Gross weight loss
(t/ha) (g) ("Brix) after 4 months
storage (%)
Gl RIS
(Terita) 36.2 254 | 632 5.7 115 128 | 134.0 14.4
ArkaPitamber (C)
Shifeere T
CD. (5%) 12.5 114 | 189 12.1 18.2 1.4 2.1 21.7

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

TR, 2017 # FRifFT oIl § S R gama &
foI o1 52 a7 vforrw wfaftat i SRR it 1) St
T_1g URFRARRIT @1 <o & HHH Hu | o=t far T
TS TG HfAft & dlell Pl v el H [T
3R 60 ¥ 70 fe a6 ae feam mam| g7 g Y wag |
3 A, SR & TR TR e dTel ¢ | THAl Pl TGP et
WWWW%&TWlWH(IQ 6L4'C{NE|%C'1‘IICII‘<
15 &A1 T SIRY 391 TRT 31R I 916 Uiell Pl a_gelt
foTe g | STt RTe uRfRURRIT & dga dre &t gear
3R Saeefifaar At &t e & forg died & S
R 1 75| STeT R1a aRIRURT 311k 3T avgett Hicrerd
& il ARSI T Y e & eneR wR ufafda
&1 e fopaT 1| Pt 52 Tfafal § ¥, 33 wfafta
61 ThfT Afesy) wfaft & diRk R B 7 SRt s g STt
R gRfRART (10 & 15 A1) & dga ifreaw
SRS e ¥ g 11| STafdh et qF ufafter &
Hagaefer & wu 7 g 7 R 36 et =1 aRfRufr &
dga 8 fat ¥ 21feres da IARSHIe &l e+t X8 bl | STet
R P URT AR & wY H ggar T3 gl @1 g
el STl R GaTd ARSI Pl FRIRT @_ arett
TS fraTfafdr a1 sree o § T Sre (arforent
1.13)]

Screening of wild Allium entries for water logging
tolerance

Screening of 52 wild Allium entries for water logging
stress was carried out in controlled condition during
kharif, 2017. Water logging condition was created
artificially in the tank. The plants of each
corresponding entry were planted in plastic pots and
allowed to grow for 60-70 days. Further, the plants
were subjected to water-logging treatment by
placing the pots in a tank containing water to a level
of 3 cm above the soil surface. Water-logging
treatment was imposed for continuous 15 days, and
later, plants were kept for recovery. Plants were
monitored daily for evaluating its growth and
number of survival days under water logging stress
condition. The entries were categorized on the basis
of a number of days survived under water logging
stress condition and its recovery percentage. Out of
the total 52 entries, thirty-three entries were
screened out as tolerant entries with a maximum
number of survival days under waterlogged
condition (10-15days). Whereas only two entries
were recorded as susceptible as they failed to survive
for more than 8 days under water logging stress
condition. The entries identified as water logging
tolerant will further be evaluated to study the exact
mechanism governing the water logging stress
tolerance (Table 1.13).



Annual Report 2017-18 (S
N | %
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Table 1.13: Categorization of wild Allium entries for water logging stress condition

roft STel WRT9 SE19 & T8 a7 vfergw wiafeai
Category Iaveiifaar faf & d=aT Wild Allium entries
No. of days survived
under water logging
stress
Haesfte (2) 10 RAi v aa v, HiGTHAA, U cgeRigH (ST 16418)
Susceptible (2) Lessthan 10 days A. cepa Common, A. tuberosum (CGN 16418)
Tee (17) 10915 &7 v, R (WSt 3183), U egeRIvH (3Tl 1687), U. cgavIgH
Intermediate (17) |10-15days (¥SfieT 16412), Tiuas 3231, 3EHT 353534, THGHG 3229,
TAGHD 3219, UM 1, TIGHS 3249, TSt 3165, T, egavrem (3idh),
Th3N 50, Thall 50 ST 461748, THdbsil 85, THdSIl 84, TAUHD
3207, 3t 609483
A.tuberosum (NG 3183), A. tuberosum (ALL 1587), A. tuberosum
(CGN 16412),NMK 3231,1C353534,NMK 3229, NMK 3219, Pran-1,
NMK 3249,NG 3165, A. tuberosum (OP), AKO 50, AKO 50 EC461748,
MKG 85, MKG 84, NMK 3207,EC 609483
Hfgs (33) 15 & < erfers v cgee (SfieT 16376), U egerim (HiSieT 15749), T
Tolerant (33) More than 15 days CTERIH (TIQHD 3214), U. eIk (JASfies 20779), U egaRIH

(), v fowgarm (St 328491), U fowgaiwd (A1sam), T
fregarerT (S 321643 2), U frwgaram (i), v e
(i 646), U foegarrvm (3Ndl), T fiwganH (37id 646), T
frvgerer (RN 821643 1), T fvga (A1), U fwgan
(TFamgelt 20221), v fovgaraw (s ¥9), T fowgarad
(fTeMRRT), isfieT 18761, T 3irecisdaara (HiSiies 14469), T
Vet (TSt 3183), U Hiur e @ 4, TgHS 3228, T. T
foreq @ 5, U, Hepvrer (TUHD 3244), THUHSD 3247, TTHD 3246,
TIUHSG 3240, TS 3211, U 1T {6 @ 3, U 37TecisdHT giel
(=it 328485), TSl 88, T Hawre/m (TUHG 3245), U HIR~T
(TSt 383446), THUAS 3236, TTUHS 3238

A. tuberosum (CGN 16376), A. tuberosum (CGN 15749), A.tuberosum
(NMK3214), A. tuberosum (CGN 20779), A. tuberosum (Zimmu), A
fistulosum (EC 328491), A fistulosum (Taiwan), A fistulosum (EC
321643-2), Afistulosum (OP), A fistulosum (ALL 646), A fistulosum
(EC 321643-1), A fistulosum (China), 4 fistulosum (NIC 20221), A
fistulosum (Blue Green), A fistulosum(Georgien), CGN 18761, A.
altaicum Pall (CGN 14469), A angulosum (NG 3183), A. cepaVar.aggr
4, NMK 3228, A. cepaVaraggr 5, A. macranthum (NMK 3244), NMK
3247, NMK 3246, NMK 3240, NMK 3211, A. cepaVaraggr 3, A.
altaicum Pall (EC 328485), MKG 88, A. macranthum (NMK 3245), A.
fragrance (1C 383446), NMK 3236, NMK 3238

19 I
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Tt s & faeg AfeRIferaT & forg v @t Semige
HrERET

S e & e IReRIRIAT &1 et e & forg o
aRFRAURTT & fld a7 ST -G i BhifAT 6t
U8 1 TE| WHIFT & fov T8t a7 WIS ST &
T DT AIHIII—TS TG g I Feermers &
TRIeT GER MTAT A TRIGT 7| eI P foTq 4T 69
TRl 1 foram Tl Fafeld gl 6 Ugelt Sta A8
AT B P folg &I 8 b I dle arfoway 721 € iR
Tt oft TR & e FehHur A Ik B | T G e
ORI Ut ot wrefoes gt & war m aiik die
<SHHT T ot bt TT| Qi fdehed ST H, ie 7ot
UG o fopelt off diter =Tl T Hehfid R Ao | 3 fafy
(ffm, 1995) & Heg W AR WR Hiel @1 Ry
(TARTIRI) =t o foneit fafre fohest & T apt Ao
ST g1 gt &fr ufierd & omgR W, S @l
fcRers /3= gfcRiel, uforieh, Fdford uferie, wqford
Hagefier e eicfdie ddeAefier o H afferd fopar ma
(Tfetpr 1.14)1

aferert 1.14: guity ereht & forg TR erifafer

Table 1.14: Scoring procedure for foliage damage

Screening of wild onion germplasm for
resistance againstonion thrips

Screening of wild onion germplasm underthe
artificial condition for resistance against onion
thrips has been initiated. The samples of wild onion
germplasm required for the screening were
procured from the crop improvement section of
ICAR- DOGR. About 69 accessions are taken for the
study. The collected samples were first examined to
make sure that these plants are undamaged and free
from any pest infestation. Plants were then kept
under natural conditions and recorded for pest
infestation. In the free-choice test, the insects could
infest any plant samples of their choice. The ability of
a specific variety to repel insects (antixenosis) is
usually measured with this method (Giga, 1995).
Based on the foliage damage percentage, germplasm
is categorized into immune/ highly resistant,
resistant, moderately resistant, moderately
susceptible and highly susceptible (Table 1.14).

PR guffa erfer (wfdyera) Syofy
Score Foliage Damage (%) Category
0 ufcrera goffer &fcr/0-per cent foliage damage e ufcRreft / Highly Resistant

1 1 9 20 ufaera uoffa &fir/1-20 per cent foliage damage

gferref / Resistant

2 21 ¥ 40 ufcrera uoffar &fcr/21-40 per cent foliage damage

Hqford AfcRIet /Moderately resistant

3 41 ¥ 60 wfcreret uoffar &ifcr/41-60 per cent foliage damage

?:i_g”%lﬂ Hagefter/ Moderately susceptible

4 61 & 80 wfcreret uuffar &ifcr/ 61-80 per cent foliage damage

Hagefter / Susceptible

5 81 | 100 wfaera uoffar &rfr/81-100 per cent foliage damage

srcafeies HagHefle /Highly susceptible

U1 & 75 o 915 Iid TRIgRT 7 argfesd 9 A
T 5 il o forg &fer ST (1 & 5 wahat) & 15| afvomsi &
gdT Trell b uter SHged ufoRerds / srcafee uforieft o,
50 nfcrielt, 8 wgferd uferielt, 4 Agfera dagefia 3R
2 ool &1 B1g ot SHged srcafer Hdgashar uft
EERRIIRo

Damage rating (1-5 scale) given for 5 randomly
selected plants in each replication at 75DAP and the
results revealed that 5 germplasm were found to be
immune/ highly resistant, 50 resistant, 8 moderately
resistant, 4 moderately susceptible and 2
susceptible. No germplasm fall under the highly
susceptible category.
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Table 1.15: Screening of wild Allium germplasm against thrips under natural condition

Annual Report 2017-18 (5
N | %

TR

Score

S
Germplasm

SHged 6t
Pl A&
Total no. of
Germplasm

ot 9969, THTHD 3216, TIUHD 3227, TAUHSD 3246, Uforgd HIuT - Uof JusfobvdrT
el 1595

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

THhT 84, TIQHD 3215, TUHD 84, T, SR AISITT 16418, TTgHd 3231, T SFavINH
THPSIT 88, U. CZERITH ISIeT 16417, T-SI-Tgad 3219, U-S-TAwHS 3214, T-31-
Tag 3183, U-TI-aedl 353524, U-E-TAGHd 3229, T VFUGISHT — U Salrel, g
18724, THuad 3228, U-E-St 607483, U--THe 3211, U-TI-TUHE 3214, TIUHG
8207, -3/l o ¥R TS ASieT 16412, T-E1-Tdell’ 85, T-i-Hsiiva-20779,
-3l 1587, Tsit 3165, U~ it 16373, Tiidt 9969, T-<t—isiiud 16418,
. B A @ree (Y1), T eI, U-S-wieiigd 15749, TIUHSG 3242, TgHS
3232, T 3236, TUHG 3247, THUHD 3243, THTHD 3244, TUHd 3238, THal 3165,
TIgHd 3237, TAG 3249, TGS 3245, TGHG 3230 olfihaed, Uform iR sl
383446, Ulerm VciRTT St 328486, Uferrm 3fifehfaTg 35t 328495, U, w7 fohvt TriteH
siemiee], v iy fohest Qe AfdTgR, I 1, T oy e @iten 3 #s o], Uorad Hiur ga
SRR QAT 1595, Tferd YrdemiiorT s M9 it 609483, Thall 5 TsfieT 14619,
VIR 3TTecTeehd Uit SSie—14769, Ufermm fowgerd Tal— RIsIRIRE, Tforr fbvgars
(oY), vferrT fohvgelgs aTgT  QUeTUet 646, Tferd fiwgerad THamed 20221, vforrm
frvgae $¥1-321643-2, UforrH fovgared Uat (dTgar)

MKG-84, NMK-3215, NMK-84, A. tuberosum CGN-16418, NMK-3231, A. tuberosum MKG-
88, A. tuberosum CGN-16417, A-T-NMK-3219, A-T-NMK-3214, A-T-NQ-3183, A-T-IC-
353524, A-T-NMK-3229, A. ampeloprasum - L-Ballady, GN-18724, NMK-3228, A-T-EC-
607483, A-T-NMK-3211,A-T-NMK-3214,NMK-3207, A-T-Rottl.Ex.Spr.Kuchaai-CGN-16412,
A-T-MKG-85, A-T-CGN-20779, A-T-All-1587, NG-3165, A-T-CGN-16373, NGB-9969, A-T-
CGN-16418, A. chinensechollang White (Rakkyo), A. tuberosum, A-T-CGN-15749, NMK-
3242, NMK-3232, NMK-3236, NMK-3247, NMK-3243, NMK-3244, NMK-3238, NG-3165,
NMK-3237, MK-3249, NMK-3245, NMK-3230Lacicalutam, Alliumfragrance 1C-383446,
Allium angulosum EC-328486, Allium orchimini EC-328495, A cepa -var. aggregautum-
Eshingtilou, A. cepa var. aggregatum-Manipur, PRAN-1, A.cepa-varaggregatum-3 Meitei
tilou, Allium cepa-L-uzbekistan All-1595, Allium ampeloprasum Blue green EC-609483,
AKO-5 NGB-14619, Allium altaicum Pall CGN-14769, Allium fistulosum L- Georgien, Allium
fistulosum (OP), Allium fistulosumChinaAll-646, Allium fistulosum NIC-20221, Allium
fistulosum EC-321643-2, Allium fistulosum-L (Taiwan)

50

THUHSD 125, TUHSD 3248, U Heporoi tITHD 3244, THTHG 114, Thal 5 Tsii€t 14169,
Vo fvgaiNgH 18T TUeTqdl 646, Vlorri fowgarlegs ST 321643 2, WM 1, TATHG
125, Tk 3248, U Hepore/y TIUHG 3244, THUHS 114

MMK-125, NMK-3248, A. macranthum NMK-3244, MMK-114, AKO-5 NGB-14619, Allium
fistulosum China All-646, Allium fistulosum EC-321643-2, PRAN-1, MMK-125, NMK-3248,
A. macranthum NMK-3244, MMK-114

Continued on next page...
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PR SIS STege
Score Germplasm Pol SR
Total no. of
Germplasm
X VforH foRgoTRTT TSI~ 20221, T HiaT U, sockfder af=i-18761, Whai-50, TIgHS 3240 A
Allium fistulosum NIC-20221, A. cepa A-BeltsvilleBunching-18761, AKO-50, NMK-3240
Ve STeeiged Uid HISITA-14769, Ve fegaRd Ta—fIsRSaT
. Allium altaicum Pall CGN-14769, Allium fistulosum L- Georgien 2

3d: G gRawur & forg 9 dgl & A HhifT
/STqdh UG ST bl ST SR Ici i 31T 0Rig
Ueh T b HE o |

uferam § sfcR-fafere wavor

Vforgd 491 § ST 750 HSTIcr enfiet & fRH T,
TG, Io W, T WIS A MM &1 ATSIien &t
4 qeft =S el 0 IUST U9 oy |efed on & forn
T et a1 STl & FTTenT BHIRUT HaR 31T Ugent DY
SHIRFT & 91g UTIT ST AT Sl 3icT: TSt 3FaATG HIRUT
B DT 81 I Yforag W@iel T8l ST A ST & SaTah
YR Bl 3f: WPl YR WR Iueley YferdH
USRIl AT T, fvgelivad, T, Sgaeivag aell §. Bk~
& AT AR —fARTE Fepvor b1 T b T 3R e
oI SRY N7 TRRIferT, Arefisiia |fgsur qom F9 get
3MfS &1 ST oxA & forq glorm dar & |1y T
fohvgeTivg, T SgaRIRTH 3R T, BIR~T b 9l 100, 50

g 25 Rl T Hex fobam |

Hence, for further confirmation, these plants will be
subjected to artificial screening / forced choice test,
wherein the insects were restricted in choice of a
sample.

Inter specifichybridization in Alliums

Allium genus consists of nearly 750 species including
onion, garlic, welch onion, leek etc. All onion
varieties in public domain have limited potential for
yield and other related traits due to high inbreeding
depression observed after crossing heterotic
parents. Wild alliums are a wide reservoir of
untapped genes. Hence an attempt of interspecific
hybridization with available Allium species A.
fistulosum, A. tuberosum and A. fragrance has been
initiated on priority and 100, 50 and 25 flowers were
crossed with A. cepa to introgresse favourable traits
like disease resistance, pest tolerance and coloured
flowers, etc. from A. fistulosum, A. tuberosum and A.
fragrancerespectively.

e 37T Mfehgi Rl

Emasculated Flower

RAT0T & SURT=T JUSIRT T
GESEIER

Little enlargement of the
ovary after pollination

<igel Hifeam § el areran QS TG
Sol g3l STUSRIY Regenerated
Enlarged ovary in culture plantlets

medium

Ry 1.5; vforaq & 3iaR—fafere Heapwur & urer by g wRor

Fig 1.5: Steps followed in interspecific hybridization of Alliums



T YA & foT, TE s | URY § < Fell @
geg QT Mfche ST TR AR FpR by Y etfesT
URTTOT < oRTH 10 f&HT 91 AraT S et srerar fovmy o
e BT URY 3T 3R Pig dfiSl fepfia 78l gl
AT <t R o forT Fra quT S/=ma # U TR e
DY SISTHT 1| JUeIeR Fae Hfgar (§f 5 + 10
gfcrerd et + 2 o /2-4-3 + 2 fmn /feeR
diedt) 5 wEvr & e T 915 Gl B g@Rn wm,
SYepTepRUT b 40 T 91 d1T fehry o a1 et 3ik 3-
4 1A & R S A ST b 3R R e AU
3iHRa STl T AT HifSaT (5 + 2 ufrera gepror) A
TG fhdT ST, AT | haet G YASi i IR
R (fod 1.5) | IRIT S8 T& TRIE & IWRI=, Ugent
& A1 T Fh AT/ M FATE A, Ty
e, SRR fasduur 3R SHHIfids ¥a; T Heapeur
SIRAY wep arerEr 3rferes pifrepriasie fafedl 1 Aeg |
SIS e o HTEaH 3 15T fAepry 3R Heprl bl
g & foTU AheTaT o= Bl Tg™ D TR ST ST T &

HIGSU-HiEdiva, TR & WS = ega &1
e (2016-2017)

S &I b 1Y Pt 62 ST-IGed d2MhH BT b
o 1| AU & WS SHGed D [AUuE IR Ius
(e1/%.) ¥ Sy firrar urs 721 9 30.96 W 211.14
/2. & diT oft ik g fauue arg Suw 80.58
/3. oI STGET T Hedid R & fold sTa FUfer
D1 I fohee o U H TSI T Roaeh fqur ey
I 1480 TH/r. wE TSI dH SHHywU A
Hargdiva—an-40 (211.14 &1/3.), amgiva-an-
27 (183.14 /3.) 3R wengiva-an-31 (161.84
c/3.) fue arg Sus & AWel § Jo fheT &
Tlee AIETDIT Y H JgaR T TV STafdh A S-ged
ot fope TS T T G T H AR | SGe
& 19 Pt gormeiie 3R aref aier (faes) & dey #
IR v oEH ol fiieft ot 76 aikaa 9.86° faea &
T 5.27 H 14.05° 3o & i oftl ol foewy
9.91° ST 1 poT Fomeher o ugref afer uram M|
Jo1g T & galeel § Po 23 Sieued (11.20 4
14.05° fa<T) Sgaa ®U & S8R, 15 ST (8.96
11,09’ fSraT) Frged 3iik 25 Sivwey (5.27 9 8.50°
foasT) Jori e & gaeel § dAaR o (drferer
1.16)1
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For that purpose initially ten flowers from each
umbel were emasculated and crosses were made,
but ovules started to degenerate about 10 days after
pollination and no seeds developed. A simple
technique in ovule embryo rescue for generating
progeny has been followed. Flowers are rescued
after the fifth day of pollination in ovary culture
media (B5 +10% sucrose +2mg/2-4-D +2mg/lit
BAP), after 40 days of inoculation seed development
has been observed and within 3 /4 days roots sprout
out from seed. Germinated seeds will be shifted to
plain media (B5 +2% Sucrose), presently we have
only one regenerated shoot (Fig. 1.5). After proper
root and shoot, looking forward to increasing the
success rate for seed development and confirmation
of hybrids through morphological comparison with
parents, and/or by one or more cytological methods
like flow cytometry, DNA measurement, karyotype
analysisand genomicin situ hybridization

Evaluation of onion germplasm at ICAR-CITH,
Srinagar (2016-2017)

Sixty two germplasm lines were evaluated for 21
characters. The marketable yield (t/ha) of onion
germplasm with the institute varied significantly. It
ranged from 30.96 to 211.14 t/ha and the average
marketable yield was estimated to be 80.58 t/ha.
Brown Spanish was taken as a check to evaluate the
germplasm and its marketable yield was found to be
148.0 t/ha. Three genotypes, namely, CITH-0-40
(211.14 t/ha), CITH-0-27 (183.14 t/ha) and CITH-0O-
31 (161.84 t/ha) were found to be statistically
significantly better than the check, while rest of the
germplasm was significantly inferior to Brown
Spanish for marketable yield. Significant differences
were observed in germplasm for TSS (°Brix) also.
The TSS of the germplasm ranged from 5.27 to 14.05°
Brix with an average of 9.86 ° Brix. The check was
found to have a TSS of 9.91. Twenty-three genotypes
(11.20 - 14.05 °Brix) were significantly superior to
check, 15 (8.96 - 11.09 °Brix) at par and 25 (5.27 -
8.50 °Brix) significantly inferior to check (Table
1.16).
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ATforeT 1.16 : UG- t3mEdiva, sfivR gRT e ord uia 9= Susieiier wret sivvged (2016-17)
Table 1.16 Five high yielding onion germplasm collected by ICAR-CITH, Srinagar (2016-17)

ufafe dler | oREl | gdtw | refw (gdiw: | ftar | Ruve | ga Susr| silwa g
Entries Sag | b | I | w | el | W | g | (eA/8.)| de | gemela
(@) | s | () | (Rt | orgura | (Rl | Sus TY YR | O ugRf
PH | NOL | P E P:E N |(e/%)] Wh) | gm) | (Rew)
(cm) (mm) | (mm) | Ratio | (mm) MY ABW TSS
(t/h) (8) ("Brix)
Hramgiwa—an-40
TG 31.83 | 7.33 | 71.15 | 91.17 | 0.78 | 22.83 | 211.1 216.0 | 4505| 12.7
Hramsdiva a-27
——— 3267 | 7.1 | 63.84 | 61.27 | 1.04 | 27.44 | 183.1 187.7 | 175.5| 8.00
Hramsiva a-31
g 40.83 | 7.33 | 5852 | 6839 | 0.86 | 1097 | 161.8 1703 | 1395 10.2
Hramsciva a11-34
R 3467 | 7.17 | 6099 | 823 | 0.74 | 1692 | 1365 1413 |29533| 114
Hramgdiva an-3
T 42.83 | 733 | 68.82 | 78.09 | 0.88 | 13.59 | 130.2 135.0 |159.17| 13.1
ST e
(Terita) 27.68 | 7.34 | 73.11 | 86.38 | 0.85 | 23.44 | 148.0 176.0 |373.67 9.9
Brown Spanish(C)
pIfciep =TT
CD. (5%) 6454 | NS | 581 | 3.878 | 0.106 | 2.521 | 10.95 7.74 | 27.12 1.2

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

yield, TSS-Total Soluble Solids

TATST o foru Tt SHiFsayl H whfs

GRI% G & SRM, PIferclcIsdd olaININIGST &
BRI B Tl Yelgior R & folg gt 111 W
SHSRAUT (5 ool Ud 4 Athe TS Jofi1y fehe i)
& TBHIFFT 6T TS| T STy Secg 402 Tel 4 H 8 &
~gam fISteE A URI T SR e SiHued e
SIRISTTeR-gEfos- 7, SreISeR-gRiie-56, Sy
444, TIGH 100 X Se3] 197 TT S 402 TST 3 H
velgIoT [T Dbl Afeld UICRIRIAT & w1 10 &
digtens = ucfefd gam geleir R @ forg 51
SIHYRedT § 26-50 TT 3 SHHwReUl H 51 | 31feres &t
dIEtaE 9 arm /T (dfetapr 1.17) |

Screening of onion genotypes for anthracnose

During kharif season total 111 onion genotypes
(including 5 red and 4 white onion check varieties)
were screened for anthracnose disease caused by
Collitotrichum gleosporides. One genotype W-402
AD-4 reported lowest PDI of 8 and five genotypes viz,
DOGR-HY-7, DOGR-HY-56, W-444, MS-100 x W-197
and W-402 AD-3 with PDI value of 10 shown
moderate resistance to the anthracnose. 51
genotypes reported 12-25 PDI, 51 genotypes
reported 26-50 PDI and 3 genotypes reported more
than 51 PDI for the disease anthracnose (Table 1.17).
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aIferepT 1.17 : UeTST & fang WSt wfeal i afafshan

Table 1.17: Reaction of onion accessions againstanthracnose

tﬁ'{-ﬁ&ﬁ [T Accessions
Anthracnose | Bulb
PDI colour
1-10 CIG| SIRMSIR-gTsfie -7, SlafseR-gfis-56
Red DOGR-HY-7, DOGR-HY-56
Hhe 83 402 TS 4, Seeg 444, THUH 100x 86 197, B3 402 Tel 3
White | W-402 AD-4, W-444,MS 100xW-197, W-402 AD-3
12-25 QICH 1059, SlaASieR-gTRise-50, T 91fth, 1665, 1629, SRISIAR-gBHE-3, 1640,
Red R, SIBISIR-gsfs-1, WM fhem, 1664, M X8, T I, 1508, 1625, 1666,
546-3S131R, 1203, 1624, 1626, 1667, 1668
1059, DOGR-HY-50, B. Shakti, 1665, 1629, DOGR-HY-3, 1640, B. Super, DOGR-HY-1, B.
Kiran, 1664, B. Red, B. Raj, 1508, 1625, 1666, 546-DR, 1203,1624,1626,1667,1668
Whe | THTH 100 x HiHT AT, THGH 100x S5 453, THTH 100 x S5 361, S5 519, Seeguac
White |23 T, TH0H 100x Sec 448, Secg 147 TH-5, Secg 397 Sildl, Seeguerct 23 U, Sseguaic
23 oI, S&cg 453 -7, S 453 TH-8, HHT YU, Secg 517 T-3, TATH 100x S&cg
367, S5cg 078 USi-4, Secg 011 $TT-8, TAST-SHIAR-581-TH 6 THTHTE, T 100 x
ofiT 9T, Se3 439 -5, Sog 344, Tog 208 TSI 4, TacI-SIeR-2 di-1H 6, Ted
100x S&g 172, S5 078 TSl 3, T&cg 420 TSt 3, Secg 011 30t 6, UTeTHTR SBIeC, S&c,
189 UEt 4
MS 100 x B. Shweta, MS 100 x W-453, MS 100 x W-361, W-519, WHT-23-C, MS 100 x W-
448, W-147 M-5, W-397 GP, WHT-23-A, WHT-23-B, W-453 M-7, W-453 M-8, Bhima
Shubhra, W-517 M-3, MS 100 x W-367, W-078 AD-4, W-011 EL-8, HT-GR-5B-M6 SML, MS
100 x B. Shubhra, W-439 M-5, W-344, W-208 AD-4, HT-GR-2B-M6, MS 100 x W-172, W-
078 AD-3,W-420 AD-3, W-011 EL-6, Palampur White, W-189 AD-4
26-50 e JRSIY 5, 1622, 1628, 1623, 1209, HiHr alse s, 1611, 1210, 1630, 1627, 1656,
Red 1551, SRASIR-gEfE-8, Sreiem-gnis-2, 1172 SR, dva-tH-1, 1526,
1606, St3ISAR-gBS-4, 1609, JARSIUY 1, ARSHUT 3, PTI-TH-2, 1613, IR 2,
1604, 1605, 1621, 1608, TEI3TR, 1248
RGP-5, 1622, 1628, 1623, 1209, Bhima Light Red, 1611, 1210, 1630, 1627, 1656, 1551,
DOGR-HY-8, DOGR-HY-2, 1172 DR, KH-M-1, 1526, 1606, DOGR-HY-4, 1609, RGP-1, RGP-3,
KH-M-2,1613,RGP-2,1604,1605,1621,1608, ADR, 1248
Hhe Teeg 082 T 7, 859 208 Tl 5, 8eeg 009 TE! 2, Teeg 085 TSt 4, +fiHT Whe, e 408,
White | THTH 100 x 9. Tthg, $5c3 396 TSI 4, 85 043 TSt 3, e 396 TS! 3, Secg 172 TS 3,
Secy 355 TS 2, T&cg 028 TH 6, e 355, Seg 469 TS 3, T&cg 398 Tl 3, ey 394
SUCT 6, HIHT 4T, Seeg 074 Tel 4, Secg 147 T 4
W-082 M-7, W-208 AD-5, W-009 AD-2, W-085 AD-4, B. Safed, W-408, MS 100 x P. Safed, W-
396 AD-4, W-043 AD-3, W-396 AD-3, W-172 AD-3, W-355 AD-2, W-028 M-6, W-355, W-
469 AD-3,W-398 AD-3, W-394 EL-6, B. Shweta, W-074 AD-4, W-147 M-4
51&> AT N
Red Nil
Hhe $ecg 448 THUH, S 009 TS! 3, S5e31 306 TSt 3
White | W-448 FF,W-009 AD-3, W-306 AD-3
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EICIEIWA S EEENE LG I

el ST SR fRRA Fthg @Il SfFsReul &l Berg 6
TS| paet i dgspAl H 8 e b feg wfcrifear
neffd g8 ok 46 miftRll & dgfera TRRIEN & wu
iffpd foram Tl AW 53 wiferRil H Hagmelia dur 3=
Hagefter T uefefa g w8t 81 oftet vt Sfivued H,
3 ufaftal & el ufafy sTReidY 2, 1656, 1630
IR i1 T H ¥ oo Trepid U ey &t 88 SiR e &t
31feeh IUST UTS 3| Ahg WS SiFWReul § 8eeg 151,
gISC HHINIE 3, THTH 100 X 83 361, THTE 100 X

Bl e, TATH 100 X ey 453, Sea3 448 3iR AT
AT | 377 Ul B g H A RURT v & [y

Evaluation of onion entries/breeding lines for
resistance against onion thrips, Thrips tabaci

Total of 19 red onion and 83 white onion genotypes
were screened against onion thrips under field
condition. Only three lines showed resistance
against thrips and 46 accessions were grouped as
moderate resistance. Remaining 53 accessions are
showing susceptible and highly susceptible range.
Red onion genotypes, the entries 1656, RGP-2, 1630
and Bhima Raj registered low thrips incidence and
damage as well better yield as compared to other
entries. White onion genotypes W-151, White
Composite 3, MS-100 x W-361, MS-100 x Phule
Safed, MS-100 x W-453, W-448 and Bhima Shubhra
registered low thrips incidence, damage and better

AT 9gTR ST UTS T8 (aTferar 1.18)1

yield as compared to other entries (Table 1.18).

dferat 1.18 : Rrow uferRifera & forg wrer wfaftat &1 qeaia

Table 1.18: Evaluation of onion entries for thrips resistance

Moderately resistant

Haaaefterar ufafshar wifeat Y TTfeat 1 7
i Reaction =T Name of accessions
Susceptibility No. of
range accessions
0-1 IR fcRiedt - -
Highly resistant
1-2 gfcrieft /afgsoy 03 ST Y 3, S 358, T ATtk
Resistant/Tolerant White comp-3, W-358, Bhima Shakti
2-3 Faferd ufeRret 46 1630, 1656, RS 2, 1663, TSI 441, 1627, i I,

MRt 4, offmr fh, Seiciem-grfie-1, Ieisiem
gefis 2, ofir g, densie-giis-8, a=fie aifte,
NSflaR-gEfs-50, ElRNSIR-gsfye-6, SIRNSieR
T 5, Sy 534, s&eg 279, 597 Romf th 4, sy
477 T 2, S5 453 TH 7, Seeg 189 TEI 3, THTH 100 Secg,
361, Seg 088, &g 442, TAI-SAR-2, s-TH-6
(THTHRAY), ooy 340 UH 6, Seog 417 TSI 3, 3fehi U=,
THUH 100xHHT 4T, Th 6 x U7 12 (Seeg) Th 4 TH 3
THUSIST, T 100xd. |he, Seeg 422, d18 003, THYH
100x85cY 488, $5c 401 TH 2, THTH 100xee3 453, THTH
100xeR] 172, $& 009 x111 THRIRH, Th 3xseegd 009
Rf 2, Seeyg 448 (dY), Seoy 344, HfiHT gy (THY), Seeg,
085 W3, s 043 el 3, it Athg

Continued on next page...
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Faeaefiear &
T

Susceptibility
range

ufafasar

Reaction

Trfedt 61
=

No. of
accessions

TIfR 1 AT

Name of accessions

1630, 1656, RGP-2,1663, Hy-441, 1627, Bhima Raj, RGP-4,
Bhima Kiran, DOGR-Hy-7, DOGR-HY-1, DOGR-HY-2, Bhima
Red, DOGR-HY-8, Hy-Orient, DOGR-HY-50, DOGR-HY-6,
DOGR-HY-5, W-534, W-279, 597 X ReformaF,, W-477-M-2,
W-453-M-7, W-189 AD-3, MS 100 X W-361, W-088, W-442,
HT-GR-2B M-6 (SMC), W-340 M-6, W-417 AD-3,
ArkaPitamber, MS 100 X B. Shubhra, F-6 X M-12(W)F4 M3
SNGOP, M-100 X P. Safed, W-422, Y-003, MS-100 X W-488, W-
401 M-2, MS-100 X W-453, MS 100 X W-172, W-009 X 111
NRC F-3 X W-009 BC-2, W-448 (P), W-344, B.Shubhra (SC),
W-085-AD-3 W-043-AD-3, P. Safed

3-4

Hagrefer

Susceptible

43

Seog 441, o 151, S 402 TS 3, Secyg 448 HI3IR 6,
Sseg 411 TSI 3, S 177, Tarct SATR 4 ft 7H 6 (TowaRit),
# 2 % 11 (a) T 4 T 3 TATTSHSNR, Sy 5238 T 3,
S5 408 TSl 3, $5cg 398 TS1 3, 55 396 TS 3, Tseg 543,
T 9T (1), T 100x8eeg 482 THARHAIUS 2, Teegd 504 TH
3, S&g 419 TSl 3, Seoyg 302 (UT), Secg 306 Tsl 3, S&c
361 T 6, Tsog 394 U 4, e 282, 3MM$-9 x3 5 (S5e)
T 3 T 2 THUASH, T 100 xSecg 448, S5 355 Tet 3, T
Sscg XYUHIAR Th 4, S 397, Secg 440 T 2, S 125,
TIel SR 5T TH 6, $eg 149, T 009 W 3, Teeg 398
T 2, S5 146, S5 144 TSI 3, Tt SR 34t WH 6
(SKAT), Seeg 224, S 009 222 - THAIRA Uh 3, Seog
459, e 172 TSl 3, Secyg 567, Seg 078 TSl 2, Tt
SfietR 3 w7 6 (THgHR)

W-441, W-151, W-402-AD-3, W-448-BR-6, W-411AD-3, W-
177, HT-GR-4B-M-6(SMC), B-2 X K-11(Y) F4AM3SNGOP, W-
523 M-3, W-408 AD-3, W-398 AD-3, W-396 AD-3, W-543,
Bhima Shubhra (P), M-100 X W-482 NRCF2, W-504 M-2, W-
419 AD-3, W-302 (P), W-306 AD-3, W-361-EL-6, W-394 EL-
4, W-282, 1-9 x E5 (w) F3M2 SNG, M-100 X W-448, W-355
AD-3, AFW X AFR F4, W-397, W-440 M-2, W-125, HT-GR-5A
M-6, W-149, W-009 AD-3, W-398 M-2, W-146 , W-144 AD-3,
HT-GR-3C-M-6 (DC), W-224, W-009 X 222 X NRC F3, W-459,
W-172 AD-3,W-567,W-078-AD-2, HT-GR-3B M-6(SMC)

4-5

TP g2
Highly Susceptible

10

$ecg 395, T&cg 439, Seg 430, T&eg 328, e 331, W]
SR 10 TH 6 (TR, Seeg 306 T 6, THUH 100x8scg 443
TSR Uh 3, Sseg 443 Sl 2, Socg 246

W-395, W-439, W-430, W-328, W-331, HT-GR-1A M-6 (SC),
W-306 M-6,MS-100XW-443NRCF3,W-443 BC-2,W-246

et/ Total

102

27 .
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PII—TET UrCT SR FemerT <Ry (o
WNeT) & @R e Y ger 232 @t SeEgE! @
oo W IR # =t fore o faveg Tfeifera
T TR S & oty R 1 0-5 Fohet TpIRAT fafey &
SN gRep Tfer dier fored &t e, uxht iy qerr ot
U &1 T BT g5t fopaT | fobedt ot SfiesRed & 0-1
&1 PR T arn T AR I Riew e I g T8 o
SRTHT 14 STHRAUT  1-2 FHR IR 7T f5T4ehT el I8
o7 6 Ih STHWReUl H &H JHaH AT 3R % ©d
uRfeferl o ufcrielt & wu o avffegd o5 Tm e 78
nffat # 2-3 TR o1 e Fdferd HicRIe & wq 4
afiepet fomaT T QA STFReU ol Hagefiet derm rfin
Taeeftet 2uft 7 afig famam | Tifer dter foreT <t s
P AT YT DIV H ABRIHS Ag-Fee (-0.219) gram
7| SR U DIV dlet TG H HebIvl TRl pIoT P
o1 H o fe R o (arferenr 1.19) |

Evaluation of NBPGR onion germplasm for
resistance against onion thrips, Thrips tabaci

Total of 232 onion germplasm obtained from NBPGR
(IC-series) were evaluated for onion thrips under
field condition. The number of thrips/plant, leaf
angle and leaf curling were observed using the 0-5
Scale scoring method. None of the genotypes were
scored 0-1 and free from thrips damage. About 14
genotypes were scored 1-2 score, which meant for
low damage and categorized as resistant under field
condition. About 78 entries were scored 2-3 and
categorized as moderate resistance. Remaining were
grouped under susceptible and highly susceptible.
Leaf angle found to have a negative correlation (-
0.219) with the number of thrips per plant.
Germplasm with higher leaf angle had fewer thrips
load than narrow leafangle one (Table 1.19).

arferet 1.19 : R ufcRiferaT & forg et sevged (3mSRt -HRieT) w1 qeaie

Table 1.19: Evaluation of onion germplasm (IC-Series) for thrips resistance

Haeasfieaar | wfafear | wnfal yTfet &1 A
Cakicl Reaction Ee || Name of accessions
Susceptibiliy No. of
range accessions
0-1 I fRIDH -- -
TfeRref
Highly
Resistant
1-2 TfcRueft 14 AMSAT-42833-1, 3MAI-42834, oSHA-358512, 3MEAT-42832,
Resistant A -37593, 3MIT-39596, MMSH-602349, 3MRIT-601734, 3MSHI—
34554, AMST-42841, 3MSHI-47952, 3MSHI-505727, 3Mew-48195
1C-42833-1, 1C-42834, 1C-35851, 1C-42832, 1C-37593, 1C-39596, IC-
602349, 1C-601734, 1C-34554, 1C-42841, 1C-47952, 1C-47998, IC-
505727, 1C-48195
2-3 Hgford 78 SRAT-42557, TSHI-35856, 3MMEH-32832 =g 601348, 3MTEHI-
TfcRieft 32964, 3MEHI-35798, IMA-35785, IMMSHI-33936, 3MMSwi-
Moderately 48011, 3MSHI-505714, 3MSAI-48051, 3MSAI-42839, 3SHI-
Resistant 48041, 3MSHT-48027, 3MSH-48059, MMSA-47945, MewI-48059
T, IMSHI-48001, 3MSHI-505666 & 19, IMSHI-48039, 3MSHI-
505679, 3MSAI-505677, 3MMSHI-48936, 3IMSHI-48530, 3MEHI-
48490, 3t —48273, MY —47764, 3t —601410, I -
47750, oMt —49063, SIS —48277, M 48213, 3t —
602297, 3MSAN —33618, 3T 32678, IMMSAT 32973, ST -

Continued on next page...
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Susceptibiliy
range

ufafsar

Reaction

urfeat 6
A=

No. of
accessions

IR 1 AT

Name of accessions

600730, 3mgdr —600905, Imsdl —505672, 3MsHT —601461,

et —505710, M -505724, IS -505713, oMt -
505712, <3mEHr 505719, omsHl -505675, 3mEHl 505680,
IS —34201, Mgt 601430, M —601427, ST —35832—
1, ot -35832, oMt -34888, oSt —-505687, MSH! -
505694, 3T 505699, 3T —505707, 3IMSA —48045, AT
-48398, 3Tg¥l 42833, 3T 43342 (R ), ASAT —42933,
Mt —505659, M 32035, ImsHl 32931, 3met —32910,
Mt —505756, oTMsH! —48998, 3TsHl —48069, 3MsHl 42911,
IMSAT —42854, 3T —~33517, M —48102, 3MeHl —505732.

1C-42557, 1C-35856, 1C-32832 New601348, 1C-32964, 1C-35798, IC-
35785, 1C-33936, 1C-48011, IC-505714, 1C-48051, 1C-42839, IC-
48041, 1C-48027, 1C-48059, 1C-47945, 1C-48059-A, 1C-48001, IC-
505666 B-19, 1C-48039, 1C-505679, 1C-505677, 1C-48936, 1C-48530,
1C-48490, 1C-48273, 1C-47764, 1C-601410, 1C-47750, 1C-49063, IC-
48277, 1C-48213, 1C-602297, 1C-33618, 1C-32678, 1C-32973, IC-
48111, 1C-32961, 1C-600730, 1C-600905, IC-505672, 1C-601461, IC-
505710, IC-505724, 1C-505713, 1C-505712, 1C-505719, IC-505675,
IC-505680, IC-34201,IC-601430, IC-601427, IC-35832-1, 1C-35832,
1C-34888, 1C-505687, 1C-505694, IC-505699, 1C-505707, 1C-48045,
1C-48398, 1C-42833, 1C-43342 (OLD), IC-42933, 1C-505659, IC-
32035,1C-32931, 1C-32910, IC-505756, 1C-48998, IC-48069, IC-
42911, 1C-42854, 1C-33517, 1C-48102, 1C-505732

3-4

Hagefter

Susceptible

122

amsdl —-32870, amedl -13238, ISl -35813, Mg -32944,
sl -505770, omsdl -601395, omsdl -588226, amsdl -
505771, 3Nt —588224, 3mexdt —505763, 3Mssr 505762, 3ms«t
-505685, 3Msdl —505684, 3T —505684, TSl —48007, 3t
-42934, 3t —48005, 3T —48038, M 48053, TS —
48077, oSt —48000, 3t —48055, sl —48063, M —
48140, oS -48924, Mgt 505661, ST —48968, ST —
48282, ST 48279, 3N —48187, ST —48404, ST —
48401, oSl -600924, 3T —48130, 3N 48144, ST —
48142, 3T —49033, IMSHT —601437, M —42859, 3T —
602351, 3T —600833, 3T —601331, 3MSHT —48116, ST
-32676, 3T —505729, M —~15235, 3T ~505737, ST
-13685, 3MmEHt —33592, ST 505746, M —32973, 3T —
15237, 3 —600549, msst —48105, M —601390, ST -
48115, oSt -601420, M —34491, 3t -601422, ! —
601452, 3t 48192, 3MSdl —601449, 3MsHl —48000-1, st
-602237, M -601413, Mt -48771-1, 3T -505686,
ISl -33591, It —32673, IS -48104, A -48022,

Continued on next page...
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Haaaefterar
& A

Susceptibiliy
range

ufafosar

Reaction

yrfeat &Y
KR

No. of
accessions

TTfey &1 91

Name of accessions

3-4

Hagefier

Susceptible

122

st —48044, 3t ~505704, 3t 48257, 3t ~505708,
IMSA -505726, M -505723, Ml -505674, IMEHAT -
505716, 3mgt ~505696, 3wt ~505700, Mg —48553, ST
-505717, 3Tt —505681, Mt 48205, 3t —33607, Ms<T -
305690, 3t ~505692, ST 47975, 3MgH —48073, IS —
505703, 3Tsdl —601465, 3MST —42935, Mt —32937, 3MSHT -
101924, 3t —32991, S —505660, AT —48132, 3T —
48310, ISt -48152, 3T —49024, 3T —33569, A -
32971, 3 601548, 3T —42870, 3T —601547, AT -
48533, ISt 602291, IS —~42856, 3T —~602283, IS —
47984, ISt 34555, ISt —32688, ISt —32952-T, 3! —
32689, 3t —-601391, 3 505753, 3 32965, 3T —

32572, 3MSHT —48979, ST -49123, ST -14591, AT -
34097

1C-32870, 1C-13238, IC-35813, IC-32944, IC-505770, IC-601395,
IC-588226, 1C-505771, IC-588224, 1C-505763, IC-505762, IC-
505685, 1C-505684, 1C-505684, 1C-48007, 1C-42934, 1C-48005, IC-
48038, 1C-48053, 1C-48077, IC-48000, IC-48055, IC-48063, IC-
48140, 1C-48924, 1C-505661, 1C-48968, 1C-48282, 1C-48279, IC-
48187, 1C-48404, 1C-48401, IC-600924, 1C-48130, 1C-48144, IC-
48142, 1C-49033, 1C-601437, 1C-42859, 1C-602351, 1C-600833, IC-
601331, IC-48116, IC-32676, IC-505729, IC-15235, IC-505737, IC-
13685, 1C-33592, 1C-505746, 1C-32973, 1C-15237, 1C-600549, IC-
48105, 1C-601390, 1C-48115, 1C-601420, 1C-34491, 1C-601422, IC-
601452, 1C-48192, 1C-601449,1C-48000-A,1C-602237, 1C-601413,
1C-48771-1, 1C-505686, 1C-33591, 1C-32673, 1C-48104, IC-48022,
1C-48044, 1C-505704, IC-48257, 1C-505708, IC-505726, IC-505723,
IC-505674, 1C-505716, 1C-505696, 1C-505700, 1C-48553, IC-
505717, 1C-505681, 1C-48205,1C-33607,1C-305690,1C-505692, IC-
47975,1C-48073,1C-505703, 1C-601465, 1C-42935, 1C-32937, IC-
101924, 1C-32991, 1C-505660, 1C-48132, 1C-48310, 1C-48152, IC-
49024, 1C-33569, 1C-32971, 1C-601548, 1C-42870, 1C-601547, IC-
48533, 1C-602291, 1C-42856, 1C-602283, 1C-47984, 1C-34555, IC-
32688, 1C-32952-A, 1C-32689, 1C-601391, 1C-505753, IC-32965,
IC-32572, 1C-48979, 1C-49123, 1C-14591, 1C-34097

4-5

KRIBE
Hagefter
Highly
Susceptible

18

IMEA-48129, IMSHI-505658, 3MIT-42847, MAN-32169, MSHI—
14590, oTERi-48207, oMSHI-601428, 3M-48037,  3msHl-
505701, 3MSHAT-48050, IMRI-48537, 3Mex{I-42929, MSHI-48900,
JMSAT-600576, 3MLA—-600868, 3MNIT-47964, MKIT-47961, 3MA—
48083

1C-48129, IC-505658, 1C-42847, 1C-32169, 1C-14590, 1C-48207, IC-
601428, 1C-48037, 1C-505701, 1C-48050, 1C-48537, 1C-42929, IC-
48900, IC-600576, IC-600868, 1C-47964, 1C-47961, 1C-48083

Pel/Total

2372
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Beetarmy worm incidence in onion germplasms

Unusual occurrence of beet army worm, Spodoptera
exigua noticed in white germplasm evaluation trial
during 2017. The level of incidence of S. exigua
among different white onion germplasm
/entries/elite lines/varieties/advance breeding
lines was recorded. None of the entries were free
from infestation. The entry W-306 registered lowest
percent damage of S. exigua. Some of the entries like
W-408, W-047EL- 6, W-440- M2 and W-340EL- 6
registered 100 per cent damage. About 70-80%
plant damage noticed in Bhima Kiran, Bhima Shweta,
Bhima Shubhra and Bhima Safed.

Evaluation of exotic genotypes of onion at ICAR-
CITH, Srinagar

Thirty eight lines were evaluated for 11 characters.
The lines showed significant differences for
marketable bulb yield that ranged from 24.23 to 148
t/ha. No line could surpass the check Brown Spanish
(148.0) for marketable yield. However, among lines,
EC-735673 (46.9) was the highest yielder with 26
other entries at par with it. Remaining eleven entries
were significantly inferior to this line. The
germplasm expressed significant variation for
average bulb weight. It ranged from 45 to 373.67g,
check having the heaviest bulbs. No entry could
surpass the check. Line EC-731187 recorded the
next highest average bulb weight (147.41) and three
other entries at par with it were EC-731207
(145.00), EC-731225 (140.00), EC-731205 (130.28)
and EC-731209 (125.00) (Table 1.20).

arferet 1.20 : MBS - Hiemsdiva, sfiFR H wrer & fAgeft Wi w1 ugefa

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

ufafe der | oftEl | gda | sefm aw | faraed | Ruvm | pasuw | sia ae
() | W= P E N (mm) | (S7/%8.) TY ABW (g)
PH(cm) | NOL | (mm) (mm) MY (t/h) | (t/h)
34t 735673
EC-735673 27.00 | 6.67 | 6897 59.65 12.12 46.9 59.9 85.00
4t 731192
EC.731192 29.67 | 650 | 56.48 60.52 11.63 44.0 52.4 85.00

Continued on next page...
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ufafe der | oRel | gdu o | e o | frarAerd| Ruvm | gasus | sid @
Entries $uE | & (frft.) (feft.) | (Fft) |amasos | (e91/R.) | ¥R (ImM)
(wt.) | s P E N (mm) | (&7/%.) TY ABW (g)
PH(cm)| NOL | (mm) | (mm) My (t/h) | (t/h)
<t 731190
Te e 2683 | 733 | 67.30 60.52 12.55 42.7 52.2 100.00
it 731230
EC.731230 27.00 | 683 | 65.68 64.37 13.65 425 52.6 90.00
341 731204
HETE2A 2583 | 7.17 | 66.48 61.10 13.08 40.5 47.9 82.75
TS AfeT
. 27.68 | 734 | 73.11 86.38 23.44 148.0 176.0 373.67
Brown Spanish (C)
P =TT
C.D. (5%) NS |0.795 | 10.472 8.158 3.589 14.30 20.9 24.47

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

yield, ABW-Average Bulb Weight

HIGII-WST Ud g au™ fAgemey
A ST BT o a

SOk K]

W AT & SRM, IR RN @ Pl 126 Y oAegT
S @ qodied fopar mam  SiFIRedT @ ot
e foe ofie gdet eiR i SlFeR & dre 1 of Hiew
& wiic MeR H vafid oo # e ™ o I
ToIcHe Ud HTEAICHD [IRISATa OR 3Tidhel bl Gof fobalm T
STEC, UTeT STTICeraR, T 391, Uit H W faema,
T, 50 Pierdi T AR, Pl Goreiial o uqref 379, o
Pl T, DS Pl 3MTPi, Dol Dl T 3| & TaATRID
TR P T TIT SMIASTD dHA rforepr 1.21 H
TR &1 Jor Tt it adfer Y ot N eTeRg SiReT
752 T 662 IFEIT ¥ H Pl SgeR Y Y| FIeAify,
SIHYREY 744 T MUSRUT & B: HIE TG aRT & JUSRUT &ffel
SSf P | TG SR 678 H aifdie gt gt
SRT ggref 3fer g fhaT TRITI SAK 3TelTdT, WUSIRG & TS
600 Hfaftai § = Suorfiel SpicRs desh A 757,
709, 733, 713 TUT 756 H e8! HUSRUT & U1 T 3R
$TH YUSRYT & TR HIg 915 5 Wi cep I &ifcl o 83
(anforepr 1.21) |

Evaluation of garlicgermplasm atICAR-DOGR
RabiSeason

During rabi, total 126 new garlic germplasm
evaluated for the third consecutive year. All
genotypes planted in augmented design with a plot
size of 1sq m along with check varieties Bhima
Purple and Bhima Omkar. Data has been recorded on
twenty qualitative and quantitative traits such as
total weight, plant height, number ofleaves, length of
4" leaf, width of 4" leaf, pseudostem length, leaf
colour intensity, plant architecture, stem
pigmentation, leaf waxiness, average bulb weight,
polar diameter, equatorial diameter, number of
cloves per bulb, weight of 50 cloves, total soluble
solids, bulb color, bulb shape, clove colour etc.
Selected promising lines along with few commerecial
traits are as follow (Table 1.21). Garlic genotypes
752, 662 found significantly superior over check
Bhima Purple, However 744 recorded lowest storage
loss after six months of storage. Garlic ecotypes 678
recorded highest TSS. Besides high yielding ecotypes
other lines namely 757 709, 733, 713, 756 were
found good for storage among 600 stored entries,
recorded up to 5 % loss after four months (Table
1.21).
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arfersT 1.21 : I HH & SR 3T dTggH STFyedl o1 ugef
Table 1.21: Performance of promising garlic genotypes during rabi season
Syed | pASUS | 6 AR AT | g | e | st dg | uRide | 50 wferdi | gt gerefia
Genotypes | (f./2.) | vfemeafa | o | @™ | wR (W) | e | dryR | SR et
TY Jeam | (felt) | (i) | ABW (g) | s s | (M) | sier (‘)
(a/ha) | weightloss| PD ED Avg.no. |50 Cloves TSS
after 6 (mm) | (mm) of clove/ weight (°Brix)
months(%) bulb ()

726 37.65 25.82 21.37 24.12 0.06 13.20 0.34 44.14

743 34.22 16.91 23.82 25.25 0.09 9.60 0.38 40.84

744 32.43 9.84 20.74 22.48 0.07 9.80 0.32 39.26

701 33.32 15.03 24.11 25.91 0.11 9.00 0.42 39.16

741 39.76 28.17 22.58 24.44 0.08 12.80 0.40 43.04

752 50.21 37.38 25.38 26.26 0.10 9.40 0.46 43.28

743 43.21 38.41 22.02 2391 0.08 8.80 0.36 42.72

678 38.19 14.40 23.59 25.01 0.07 10.00 0.36 45.10

662 57.21 35.54 25.72 24.35 0.06 8.40 0.42 36.04

AT ude

. 30.11 34.21 21.34 23.12 0.08 10.11 0.38 42.10
Bhima purple
EAIRNCAEEI]

C.D. (5%) 4.56 3.30 0.52 0.37 NS 0.52 NS 0.87

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

TR AR

% 2017 & IRM, P 440 Tggd uffe=i @
ediad IUST G4 SUST Bl ggI atel o1 3 forg foam |
TH |, daat 55 SiHURT H g dg FEfor 8 et aife
g fEfr H uftear gt ik dmomE & ufi
sl Aagaefier Bl 21 et Q1 af & kM, vds
TR G H 31T g feRvui1g geetral i Ale fopar 1 3R
geifore oieg wfafta & weele H o1 fRuRaT 8 urg o
DT 37 IfTRAT & qeieh 1 g g/l Ay 2T, g¥ifery
Teh R I8 & IR Yos SICT Sl bl ST | Jio
Tter §, <&t A 9§ P i smffas o & forg
Hicent U IR arichel Pl gt fhdT T | TaTRId ©F
 Hgcaqul U & AT Falfre STeSTD TRI% e’
gfafal o 1, drferer 1.22 5 gerfar 7 g1 TR HiaH
% SR foreft oft Tfaf o Ty IR 3reraT et IR
&I 91T T (Tferat 1.22) |

KharifSeason

During kharif2017,total 440 garlic entries evaluated
for yield and contributing traits. Among them, only
55 genotypes could able to form a bulb, as bulbing is
highly sensitive to photoperiod and temperature.
During last two years, every kharif season change in
environmental conditions has been noted, hence, no
stability in the performance of garlic entries
observed. This was the second year of evaluation of
these entries, hence, after one more year pooled data
will be generated. In present trial data on bulbing
entries has been recorded for twenty morphological
traits alike rabi season. Most promising kharif garlic
entries along with commercially important traits
mentioned in the table 1.22. Scape induction or
bulbil induction is not observed in any entry during
this kharifseason (Table 1.22).
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TforeT 1.22 : TR HIRTH & SR MMTTSTS ST Si-yeal &1 ggef

Table 1.22: Performance of promising garlic genotypes during kharifseason

SRy | FASUS | 4 AR UMT | G | g | el | sitwa | ofdde 50 Fd
Genotypes | (fh./2.) | ufemafy |[Havm| @@ | @ |de R | aforl |afori@1| gemsha
TY RERIE] arar | (feft) | (Bef) | () | &Y it | () a’moan%f
(q/ha) | Weightloss | ¥ | PD ED | ABW | w@m 50 | 3ier (‘foawa)

after 40 (G9) | (mm) | (mm) | (g No. of Cleoiv‘lenst TSS

months(%) | prg cloves | Welg (‘Brix)

27 42.12 8.10 103 2234 | 2423 |0.08 | 10.00 0.40 42.46

345 40.11 3.02 126 2352 | 23.12 | 0.09 7.40 0.52 39.44

413 32.11 2.82 103 20.95 | 21.15 | 0.06 6.20 0.32 34.26

618 28.43 4.26 103 21.45 | 19.07 | 0.07 7.20 0.42 40.96

505 34.21 20.65 103 2419 | 21.71 | 0.08 7.00 0.48 39.82

327 30.32 15.33 127 21.82 | 20.81 | 0.06 5.80 0.32 38.90

18 28.43 10.00 103 23.72 | 19.94 | 0.06 7.40 0.35 41.88

28 28.66 14.03 103 21.27 | 2252 | 0.06 6.60 0.46 41.64

593 27.65 10.94 103 21.90 | 20.07 | 0.06 6.80 0.46 40.24

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

CARSCARLER| 3.1
C.D. (5%) 421 2.34 3 050 | 072 | NS 0.42 NS 0.76

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

HIGHII-Hamsdiva, sfivmr & el utfieprer arer

clgxiH Vi ed EF[';_I\('QIiCh"i

IR g [l eI PreTsaiel—del-1, PresdhTa—
JeT-2, TeheR Mot A, —2 TAT Micld Aldbet o AT
Y 78 SIFHRAUT BT HeiT U IRHICRT 3R e
gerelial o ugref it & fory fopam mam Jeria fome
AR STvvedt & dia fIque Irg Sust & e § afids!
&l R A Igiag fBrrar of S 6 7.7 <7/2 4 416
/3. & s off| e § i fauve amg Suw
20.45 T/, IS TS| fAuu I/ Iust & A H Jerg
ey epreTgapiTeT-ei—1 (11.72 &/2.) &t ol 1 52
STFTSRAUT 2T T2l SEaR @, 23 1 UG Ided g 3R
3 SHFuedT @1 UGe M ERE UrIT T fIuue A St &
foru TR ofif e e arer SFeReT 6wy B Hramgdiva -
S-20 (41.60 /7)), <Hemdva-si-24 (39.64
a/3.), Henddiva-si-26 iR Hemdva-si-71

Evaluation of long day garlic germplasm at
ICAR-CITH, Srinagar

Seventy eight genotypes including 4 checks;
Kodaikanal-Sel-1, Kodaikanal-Sel-2, Mukteshwar
Garlic-Sel-2 and Garlic local were evaluated for
yield parameters and TSS. There were statistically
significant differences among genotypes for
marketable yield that ranged from 41.6 to 7.7t/ha
including checks. The mean marketable yield of
germplasm was found to be 20.45 t/ha. Fifty two
genotypes performed better than Kodaikanal-Sel-1
(11.72t/ha), 23 were at par and 3 performed worse
than this check in terms of marketable yield. The
analysis resulted in identifying CITH-G-20 (41.60
t/ha), CITH-G-24 (39.64 t/ha), CITH-G-26 and
CITH-G-71 (both 34.40 t/ha) as top four
performing genotypes for marketable yield



(SFF 34.40 &/3.) & ugam & T (drferer 1.23)1
TR TR UG PR dTell ST H3Eewa—sii—72
(7.7 /%) o oren wee ot gariiar foremt & gepreret
Y PR IR TR P gereiiel oRT ugref 3ieT & Ael H
o TGl § sreafre i o ol et St fo i IR
gora ot afed 33.69° fSiamT & 3ivad & w1 50.51 |
24.46° o & g ot o forelt afed Sevger §
3INAA g 9R 21.17 TM § 94.17 I o st o forfepr
3IRAT 52.93 I TI &G 9R & A H SIgedl P &g
3fiehel i Y A ISP A o o et |
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(Table 1.23). The least performing genotype was
CITH-G-72 (7.7t/ha), which was statistically
significantly lower performing than all the checks.
The germplasm was found to be highly variable for
Total Soluble Solids (TSS), which ranged from
50.51-24.46 °Brix with an average of 33.69 °Brix
including all the 4 checks. The average bulb weight
of germplasm including checks ranged from 94.17g
to 21.17g with an average value of 52.93g and
showed statistically significant differences among
genotypes.

aferet 1.23 : ofid uia e USiAdTe gy Siged &1 ugef
Table 1.23 Performance of top five high yielding long day garlic germplasm

ufafe dler | P@ | gdg | el | ofendi | ofte | RAuve | ol Suwt | aRusmar | 50
Entries Sus |gomelid | @ | @ | & | de |[Smasus|(fh./2)| smefr | wfer
(Jh.) [T ueref | (Reft) | () | W | Wk | (f6./R.) |  TY (1) | sita
PH aier PD | ED |[NOL|(um)| my | (t/ha) | prm IR
(cm) | (“Rrey) | (mm) | (mm) ABw | (t/ha) (3m)
TSS 3 AW50C
(°Brix) (8)
Hremgdra—sfii-20
26.5 362 | 378 | 575|107 | 723 | 41.60 | 4591 | 2450 | 3473
CITH-G-20
Hramsciga—sii-24
S 27.7 291 | 303 | 521 | 133|702 | 39.64 | 4434 | 2450 | 3317
Hramgciga—sii-26
223 403 | 405 | 528 | 11.0 | 755 | 3440 | 3612 | 2450 | 354.2
CITH-G-26
Hramgciga—sii-71
CITH.C.71 25.2 325 | 431 | 556 | 105 | 41.7 | 3440 | 3795 | 2450 | 1825
Hremddiva—sit-47
CITH.C.47 26.2 321 | 328 | 529 | 123 | 605 | 3432 | 3719 | 2450 | 2914
PlegPHI-T-1
_ bl 27.0 400 | 322 | 547 | 88303 | 1172 | 1231 | 2450 | 1333
Kodaikanal-S-1
DPISTZHATA— T~ 2
. & 26.2 309 | 31.0 | 523 | 92 |663 | 1219 | 1278 | 2450 | 305.0
Kodaikanal-S-2
TheR
24.8 245 | 314 | 501 | 115 | 292 | 1065 | 1131 | 2450 | 1383
Mukhteshwar
mfefd et (<)
. 28.2 347 | 322 | 51.6 | 122 | 708 | 1073 | 1127 | 2450 | 3492
Garlic local (C)
5.8 2.8 3.3 31| NS | 75 3.05 3.06 29.4
C.D(S%) . . . . . . . = .

PH- Plant height, TSS-Total Soluble Solids, PD-Polar diameter, ED-Equatorial diameter, NOL-Number of leaves, ABW-Average bulb
weight, MY-Marketable yield, TY-Total yield, DTM-Days to maturity, the AW50C-Average weight of 50 cloves
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IHIMT-HmEdiva, sfiR & oy v

elgRir viArged EI'TI";_I\C’&qu)"I

af 2016-17 P SRM ToT 15 SGT T Joalich b
TR ST & st fauuE IR SueT (e7/3.) & AMel §
Seiai e vefia g S i 47.58 /2. @ sid
SUST & AT 10.64 F 39.70 TH/7. & & o (arfera
1.24)1 I g T a1 regaa-Aa-1(11.71
TT/2.), PeRFIA-Id-2 (12,19 e7/3.), Pamsiva-
qehaR-JeT-2 (10.65 TT/8.) Tl Mifefeb atpet (10.72
T/z.) Taded offl |t uffl o wdss ger
PISIgPI—IcT-2 A 3Aeeh IS UTH 83| Jorird fehest
Mieies Alepet (70.83 M) iR PresdA-AeT-2 (66.33
M) § 31T o TR e SATGT o | it SiHRge wfafea
T 3id G IR SPET B H B AT g AR TR
31ferep SfitarR 671 (49.12 feft.) o g mar it fop aodt
o1 fobtT o HepTaret Aferep oT| Heflr <y et fohesd
PeRPIA-dd-1 (54.72 ) ¥ Fe ot wg
AR Plega—e-2 (52,32 ) ok fefe
At (51.59 fortt.) & o mam fomedt oft wfaf® & geril
fome o gepraer Sfefla ST aiferes &l arm R S
23.74 fit 4 3141 forlt. r Amr H o |

Evaluation of short day garlic germplasm at
ICAR-CITH, Srinagar

Fifteen germplasm were evaluated for 23 characters
during 2016-17. The germplasm exhibited
significant differences for marketable (t/ha) that
ranged from 10.64 t/hato 39.70 t/ha with an average
of 47.58 t/ha (Table 1.24). All checks; Kodaikanal-
Sel-1 (11.72 t/ha), Kodaikanal-Sel-2 (12.19 t/ha),
CITH-Mukteshwar-Sel-2 (10.65 t/ha) and Garlic
Local (10.72 t/ha) were at par. All entries surpassed
the best check Kodaikanal-Sel-2.The average bulb
weight was highest in checks Garlic Local (70.83 g)
and Kodaikanal-Sel-2 (66.33 g). All the entries of the
germplasm were significantly lower in average bulb
weight. The polar diameter was found to be highest
in DOGR-671 (49.12 mm). It was significantly higher
than all the checks. Equatorial diameter (mm) was
found to be highest in checks Kodaikanal-Sel-1
(54.72 mm), Kodaikanal-Sel-2 (52.32 mm) and Garlic
Local (51.59 mm). None of the entries could surpass
any check and their equatorial diameters ranged
from23.74mmto 31.41 mm.

arferat 1.24 : wigeu-Htamgdiva § oy uia S=r Sustefter oy uifRedTat erggH SHigea &1 ueef=
Table 1.24: Performance of top five high yielding short day garlic germplasm at ICAR-CITH

ufafe dler | ofRl fY | gdiw | el | ol | Ruvm | $ASUS | GEE H @M
Entries A | |E= TN YN | PSR | A IuS | (fh./B) | arenmaww
(F#.) | NoL | (feft) | (Reh) | (Im) | (f./R.) TY (&)
PH PD ED ABW MY (t/ha) DTH
(cm) (mm) | (mm) (® (t/ha)

ISR -659
DOGRE59 26.17 433 | 3202 | 2868 | 27.92 39.70 44.00 245
ISR -765
DOGR.765 32.33 6.00 | 3494 | 2822 | 46.66 30.50 46.50 245
SIAIAR-663 31.83 650 | 3321 | 27.90 | 40.04 30.40 35.80 245
DOGR-663 : ' : : : : :
SR -657
DOGR.E57 33.83 550 | 3275 | 29.36 | 31.08 28.80 39.10 245
SIAAR-766 33.00 6.17 | 3736 | 30.60 | 21.32 26.70 33.60 245
DOGR-766 : ' : : : : :
PISTgPITI—Tco—1

. 27.00 733 | 3218 | 54.72 | 3033 11.72 12.31 245
Kodaikanal-Sel-1
pTfeereh FrrdT
C.D (5%) 2.89 1.33 2.71 3.83 7.65 7.81 9.45

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

yield, TY-Total yield, DTH-Days to Harvest



HIHITI-HMESIT, SR § Bidr SR &
fore wTpaFu-SciemR ¥ wH oy gdifAwrer
clgNH Siged EﬁT"L(’ﬂiq"'I

P TN ST DT STEIIT 23 Ul 7@l &l b
forq foparm rm| 37 Seeeedl | e AR SuSt o HaY |
Sgag fear ot T+t geri i § Pregara-
Jaa-1 (11.72 e/8.) & forg oot 6t 7 iy St
& FAed SuST ot (aTferent 1.25)1 39 e fohest &
AT 5 313 Uit o1 veef gk arim T 3rferehas
3iId dhe IR G e Mifefes aieher (70.83 7)) o
TRIT T AT b e ot dplergaiie-dier-2 (66.33
IM) & Fged ol feet off ofaft § s | fosdt oft
o et < arfdres areraT G @ WR TE <@
™ gdd I gl SteisiieR-uwd-8  (36.57
foeft.), SrenferR-uwmdi-12 (33.54 firft.) qer
SlenofieR-umdt-7 (33.44 ) & arférasay ram
Sii o 537 Ufaft & waqed oMl g7 dF1 ufafdat & gemn
4 quft goriia et oiR o nfifal § Igei agaR
et AT 7| FA F9T 31ef1T RT G fobest fefep
dAlwa (41.12 frft) § oo fean mam qorila foem
PrEEHIA-TA-2 (40.05 frft) o ereftyr amy g«
qor 11 e & TAged ol Tt off ol o 9 qeri
Tl & eprael H 31ferep a1efter <=y 1@ arT T |
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Evaluation of short day garlic germplasm at
ICAR-CITH received from ICAR-DOGR for
bulbil induction

Thirty two germplasm were studied for 23
characters. There were significant differences
among germplasm for marketable yield. All the
checks were statistically at par with the highest
value recorded for Kodaikanal-Sel-1 (11.72 t/ha)
(Table 1.25). With respect to this check eight entries
performed significantly better. The highest average
bulb weight was observed in checks Garlic Local
(70.83 g), which was at par with check Kodaikanal-
Sel-2 (66.33 g). None of the entries could surpass or
be at par with any of them. The polar diameter was
highestin entry DOGR-FB-8 (36.57 mm), DOGR-FB-
12 (33.54 mm) and DOGR-FB-7 (33.44 mm) being
statistical at par with this entry. All the checks and
remaining entries had significantly shorter polar
diameters than three of these. The widest
equatorial diameter was recorded in check Garlic
Local (41.12 mm). Check Kodaikanal-Sel-2 (40.05
mm) was at par with this check. None of the entries
could surpass or be at par with any of these checks.

arferet 1.25 : ure ofid S Sustefiar e udifarel g S=igea a1 uge
Table 1.25: Performance of top five high yielding long day garlic germplasm

gfafe gie o | gdm | oeflm | siwa | fAwm | ot Suw | @EE H @
Entries FaE | frEem | AN Iy | PSR (A sSus | (fh./8) | aren
() NoL | (fsft) | (Bf) | (m) | (f6./R) | TY(t/h) (=)
PH (cm) P(mm) | E(mm) | ABW (g) | MY(t/h) DOH
SIS —TthelT-48
DOGR.FB.48 24.33 6.17 24.79 22.66 | 44.32 39.43 43.83 245
SI3MSIR-Tthe -6
DR 29.83 6.67 26.83 21.58 44.94 29.53 33.40 245
SIRMofIR-TtheT-41
R 33.67 6.00 21.93 22.08 46.14 26.10 31.48 245
T3NSR -TthelT-23
DOTELTEL D 31.00 6.33 23.47 2336 | 41.50 23.80 28.13 245

Continued on next page...
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gfafe gten ol | gdm | sref | oilwa | fauwvm | od Suw | gerE H @
Entries Farg | fraear | T ™ I | PSR (A sSus | (fh./8) | aenw
(3#.) | NoL | (fmft.) | (feft)E | (3m)AB | (f./8.) | TY(t/h) | (*9) DOH
PH (cm) P(mm) (mm) W (g) | MY(t/h)
SrafofeIR-Tthefi- 42
DOGR-FB-42 32.50 6.33 | 2435 22.45 11.81 23.08 | 27.35 245
he ? siei=1 27.00 7.33 15.78 | 20.09 | 30.33 11.72 1231 245
odaikanal-sel-1
spIfeciep fr=IaT
CD. (5%) 7.38 NS 3.97 2.24 4.89 5.96 6.85

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

TY-Total yield, DTH-Days to harvest

HIpu-Wemgdiva, sfir d dtenciier &
g STFuRaYl & TS T Jeaia (2016-17)

UGE SIFUReUl T Heiichd 24 &vl & forg fokar
e # Ruur 2 @ IS & frT Seikae Y e 3t
TE| ferepeH fAUUH AR b SuS o o it
Aepet (109.15 . /7.) § gof &t 7 @R 31 off ufafe 57
3fiehs I IR g IR US| glefife, ufaftar #, Si-384
(9329 &/2.)  3HferepcH SUST Il g8 S fop o1 |t
TR S gor T H g w9 F dal e off (arfera
1.26)1 fafer ufafdal & ffa iy Sust & Al |
ST fyra off S 6 8.00 | 75.33 fif. /7. & &t oft,
ot foret mfefes wiieret § HaY iferep R dTel g |
I3 Tl TR 37 37ichs I IR gl o UTS | gletifch, Ui
o, fopat oft ey neft wfafd o fomm ey 9 oG Si-384
(21.33 M) 5 UIQ VI el gerefieT 3T uaref 3ier 27.70
& 35.17 & < grr | wfAfd St 429 (35.17) ¥ miclw
et (34.67) A 31 Pt gerefial 3T gref afer gr
e et Hfaft o g SERaRT U A HHR 2|
AT T A& RT 24.18 H 50.63 & i 7| Dt wfafe
e o (50.63) & 3iiehs T IR &l ax urg| wfafai
§, o ufafeay it 35 (33.96 firft), Sft 384 (33.12
fodt.) e it 23 (32.91 firft.) # QI Sget &t gorm
IPET T A Tl gor el TN @ @ e
SFGRIT BT g I 21.60 7 32,51 el & e

Performance of garlic genotypes from DOGR
evaluated at CITH, Srinagar (2016-17)

Fifteen genotypes were evaluated for 24
characters. The germplasm expressed significant
differences for marketable bulb yield. The highest
marketable bulb yield was recorded in check Garlic
Local (109.15g/ha) and none of the entries could
surpass it. However, among entries, G-384 (93.29
t/ha) yielded the highest and was significantly
superior to all other entries (Table 1.26). This trait
differed significantly among the entries and ranged
from 8.00 to 75.33q/ha. The check Garlic Local had
the heaviest bulbs. However, among entries, the
heaviest bulbs belonged to G-384 (21.33g) with no
other significant counterpart. The TSS ranged from
27.70 to 35.17. Entry G-429 (35.17) surpassed the
check Local Garlic (34.67) for TSS. All others were
significantly inferior I performance for TSS. The
equatorial diameter of the bulbs ranged from 24.18
to 50.63. No entry could surpass the check (50.63).
Among entries, three entries; G-35 (33.96 mm), G-
384 (33.12 mm) and G-23 (32.91 mm) had
significantly larger equatorial diameters than rest
of the germplasm. The polar diameter of the
germplasmranged from 21.60to 32.51 mm.
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qfereT 1.26 : M- Hiemsdiva, sfivr # ofi uie et Shmvreul a1 wgef=
Table 1.26: Performance of top five garlic genotypes at ICAR-CITH

afafe der | ofRl | g | seflm | silade | Ruvmarg | gd Suw
Entries HaTs $r (feft.) R | YR (Im) U (fp./2.)
(¥h.) | = | p(mm) | (fF) ABG (f./8.) TY
PH (cm) | NOL E(mm) (2) MY(q/h) (a/h)
Sf-384/G-384 21.84 7.33 26.44 33.12 21.33 93.29 93.29
Sft-35/G-35 23.43 7.33 24.32 33.96 17.33 80.58 80.58
Si-404/G-404 23.17 6.33 25.73 31.76 16.33 75.40 75.40
Sft-376/G-376 21.20 5.33 24.57 31.24 16.00 75.36 75.36
Sf-23/G-23 20.10 8.33 26.18 32.91 15.33 70.36 70.36
Mieles Al (T
. ( ) 76.34 5.67 32.51 50.63 75.33 109.15 110.32
Garlic local (C)
sh1fecieh fHicl
CD. (5%) 0799 | 1.094 1.018 1.075 5.87 2.248 2.208

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

TY-Total yield, DTH-Days to harvest

HIGITI-HIMEeIga, SR § Slefoiam &
IEUISH WTST &b HGef T Jeaiep (2016-17)

Pl TS SIIRRUT DT Feaichd 18 TOT FefaT A&l b
forQ fepam T | SEUTeD TSt b At SR H peHIR BTt
URIRATRIT & & qouT 83T T& ioT ST gl gletifeh,
Fal P e TRIP A HUSTRG T fpar T &fR I we
aor Rigpe &ifl TGRIT 881 37 Pal A gikiet dler 37et!
Uit & pHIR GIET R b W1 9§ PH G H
TRV WTST STged &1 A b dier Ui a1 &g &
et H 37idhel Ol G | I e urg 1 S 5 5.2
H14.6 /3. & a9 oft| 1 off SwRey arienel I R«
NS o v B-4 (14.6 e/2.) B qer A
JER & 4TI 16.97 o & Siad A & Wy 22.7
13.7° fara &t < 5 o gomefier o ugref sier & forg
STevedl § g e ot 1 o gemefie o
uref afer 3 for ST ger i o -5 (21.5) 3R -
4 (20.6) A of| I Ht STIRRY PI-5 A I&R el
AT Ff PI-5-SNMSfIR (22.7) @ TgeH d1-5
(21.5) ¥ SgcR 9T AT Ge Al & aremar, ot
= ufafr eff: PI-5-SRiceR (22.7), @I-4-
SlanoflarR (21.73) T TuheTR-J (21.1), (afere
1.27)]

Performance of multiplier onion from DOGR
atICAR-CITH, Srinagar (2016-17)

Twenty two genotypes were evaluated for 18
characters. All the genotypes of multiplier onion
flowered and produced seeds under Kashmir valley
conditions. However, the bulbs did not store well
and exhibited rot and shrinkage losses. The plants
obtained from these bulbs in next generation were
fewer in number with weak plant architecture.
There were statistically significant differences
among entries in multiplier onion germplasm for
marketable bulb yield. It ranged from 5.2 to
14.6t/ha. None of the genotypes were statistically
better than best check CO-4 (14.6 t/ha).The
genotypes varied significantly for TSS that ranged
from 22.7 to 13.7° Brix, with a mean value of 16.97
Brix. Both checks, CO-5 (21.5) and CO-4 (20.6)
were at par for TSS. None of the genotypes were
better than CO-5 (21.5),while CO-5-DOGR (22.7)
performed better than CO-5. Apart from the checks,
the top three entries were CO-5-DOGR(22.7), CO-4-
DOGR (21.7),and AFR-C(21.1), (Table 27).
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arfereT 1.27 : wrparga-Hiemsdiva, s # oft uie agores warsr a1 wgef
Table 1.27: Performance of top five multiplier onion at ICAR-CITH

ufdf® Entries | oM |gaSuw| o | geR | gdw | seflw | wfydien | wfydien | fauos
g | (ca/R.) | gemehte | A | @ | @ | dRerH | Fa qng
IuST TY a‘lovwef o | (J) | () | dE | B YR | de uR
(e7/8.) | (t/ha) | (*Re~w) |amem | P E No. of () | ()
MY tss | wag | (cm) | (cm) |bulblets/| Total | MBW
(t/ha) ("Brix) (ﬁ.—.[) plant bulblet ()
DTH weight/
plant (g)
1632w 14.6 180 | 157 151 1.9 1.2 7.0 540.7 | 439.0
e . . . . . . . .
15153 13.0 146 | 157 151 2.5 13 8.3 4383 | 3927
1515-Ang . . . . . . . .
1520-T
1520-Agg 121 153 | 152 151 2.2 1.2 8.0 459.7 | 3633
1520 ¢ 11 155 | 1 151 1 1 465 5
1523-Agg 6 . 6.0 3 3 57 65.7 | 350.7
3 11.6 138 | 17.0 151 1.8 1.4 8.0 416.0 | 3483
1538-Agg . . 7, . . . . .
QUHIR -1/ AFR-C 9.8 13.0 | 211 151 2.1 1.4 8.7 390.7 | 295.3
1-5 (4.)/CO-5(C)| 118 140 | 215 | 151 1.7 1.4 7.7 4207 | 354.0
HI-4(F.)/C0-4 (C) 14.6 183 | 206 151 1.7 1.2 7.7 550.3 | 438.3
P1-5-1-ZASHaR 9.1 122 | 227 |151 2.0 13 8.3 3673 | 274.0
C0-5-1-DOGR : ' : : : : : :
P-4 -1 -SSR
CO-41.DOCR 8.4 104 | 217 151 2.8 1.2 9.3 313.0 | 253.3
SIS AR B
C.D. (5%) 2.1 2.0 1.2 - 0.4 NS 2.2 624 | 629

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

Marketable bulb weight, C-Control, @—W

RIS 2: IRFRE USTH U4 Sig-Higafidr
A o AT W RIS U4 S o THIAT IS
eI TRIT AT YR

WIS TSI o forq Ierd WITsT fohvl b1 UsT++

AT TS SRR TST11 G2ThH1 bl e i

dorg st & ATer get @R (24 d9rhd), i (25
Gorhr) T WRIh (27 JuhH) & SRM WA UoiHd
SeTShH! T o Teh fhdT TIT| TSl TR & QRI, FIAS
o et o g (26.81 ©/2.) & Jorr |

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

Breeding improved onion varieties for table
purpose

Evaluation ofred onion advance breedinglines

Advance breeding lines were evaluated during late
kharif (24 lines), rabi (25 lines) and kharif (27
lines) along with checks. During late kharif, DOGR-
1044-Sel (38.78 t/ha), DOGR-1606 (33 t/ha),



dencfie-dar (3878 ©/7.), MeiofieR-1606
(33.00 @/3), Sleieherr-1614 (31.71 ed/R),
PoI-T-4 (31.28 TH/3.) 3R ARed-1 (30.66
T/R.) S8R UTT 70| TfeRll 1606 T 1614 H TR @A,
3ISTHR TG HEIH 3MHR F &g (60 75 IM), 80 wfererd
3 1fyes fquuM I Iuet 3iR 5 mfdrera A off B9 Siis v
qR dTel &g U Y| YR HIE HUSRYT b TG YT USRI
gfr SiafofiamR-1608 (20.94 Hfderd) H W@ aguRRd
glamflerR-1606 (23.35 Hfierd) Td SlRieieiR-546
SR (24.93 uferd) & g 75|

W & SR, gerrg e ol afe (22.80 T1/8.) &
TpTael H SRNNeR-1611 (35.11 T/7.), SlRifieR
-1610 (31.60 T/3.) 3R SRMSIR-1607 (25.10
TT/3.) 98N U T R TR A, ASBR T JeIH
MPBR &b B, 85 Nfcrerd A 31 fAgur A1 It urg 18
qerT ¥ AR alel el | I o (drferr 2.1)1 IR 918 &
HUSRU & TG =T &fd hua-Ta-3 (65.32 wftrerd)
Tq TGURI 3T SISTISIIIR-1608 (67.74 Hfcer) &
SlatfieR-1607 (70.65 nferd) § urg TS|
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DOGR-1614 (31.71 t/ha), KH-M-4 (31.28 t/ha) and
RGP-1 (30.66 t/ha) were found superior over best
check Bhima Super(26.81 t/ha) with dark red, oval
and medium sized bulbs (60-75 g), more than 80%
marketable yield and less than 5% doubles and
bolters were recorded in accessions 1606 and
1614. Minimum storage loss after four months of
storage was recorded in DOGR-1608(20.94%)
followed by DOGR-1606 (23.35%) and DOGR-546-
DR (24.93%).

During rabi, DOGR-1611 (35.11 t/ha), DOGR-1610
(31.60 t/ha) and DOGR-1607 (25.10 t/ha) were
found superior over check Bhima Shakti (22.80
t/ha) with dark red, oval and medium sized bulbs
with more than 85% marketable yield and free
from bolters (Table 2.1). Minimum storage loss
after four months of storage was recorded in KH-M-
3 (65.32%) followed by DOGR-1608 (67.74%) and
DOGR-1607 (70.65%).

dfera 2.1 : 7t 2016-17 & IR < AIIS W< H= aTe ST Ut deTehH
Table 2.1: Three best performing advance breedinglines during rabi2016-17

gfafe oo | fRuvm | siwd | Sisdwe | dRa@ | g gemehia | geEd | smafiy:
Entries I IS | AT IS | FEUR | g LI aﬁovqanf TR A | g
(/) | (dfderq) | (am) | (dfverq) | (afder) | () | &7 () | Eop
MY Mrk. ABW | Doubles | Bolters TSS DTH
(t/ha) (%) (8 (%) (%) (Brix)
1611 35.11 | 100.00 |52.67 0.00 0.00 11.27 114.00 | 115
1610 31.60 94.61 |55.76 0.00 0.00 11.32 112.00 | 1.19
1607 25.10 87.35 [57.92 | 1021 0.00 11.28 114.00 | 112
AT 21feh (o)
Bhima Shakti (C) 22.80 87.45 |34.14 0.34 0.00 11.60 120.67 | 1.12
EIENCARERI
4.61 1689 | 571 1.28 0.00 0.53 8.39 -
LSD (P=0.05)

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

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

W% & SRE, Jora e ofl|r 81 Y8 (10.20
a/R.) & goEer  SianoflaR-1604 (18.03 &/7.),
SranefierR-1611 (15.82 &1/%.), SiRMciemk-1606
(15.35 ©°/g.), omefdi-1 (1513 ed/g) @R
glanofleR-1612 (14.57 T1/8.) 98 U Y| GhH
ZI3NSII3R-1606 Td SaisfierR-1612 S Ud AR arel
del A Th

During kharif, DOGR-1604 (18.03 t/ha), DOGR-
1611 (15.82t/ha), DOGR-1606 (15.35 t/ha), RGP-1
(15.13 t/ha) and DOGR-1612 (14.57 t/ha) were
found superior over check Bhima Dark Red (10.20
t/ha). Line DOGR-1606 and DOGR-1612 were free
from doublesand bolters.
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{2/ 2.1 : lTeT WISt W1 ISt aeiehA 1604 Td 1606
Fig.2.1: Red onion advance breedinglines 1604 and 1606

AT TSt TRIeh FST GeTehal &l e

e Tl & ATeT AT Tt @RI, &t 3IR TRIT AR
& GRM, A 56, 53 TG 46 TSI eI T Heid
fepr Tl uecht i b QRM, e f oA arfh
(38.22 TF/%.) &l Gl H Uid G2TEhH SIATSTIRR 670 Hel
(75.67 /3., SR 671 Fa1 (69.33 /2.),
aiciiaR 1172 SR (52,67 &F/2) Tas 07 @
3/TAR 4 (52.60 &T/2.) @1 Teih 07 Y 3 TefaR 1
(47.42 /%) SR U QI 0T & 37 dar § 60
Tfcrerd 3 31feres U IS dTel o, 75 T iAo Ay Suw,
76 7MW 3iNIT @ YR YR W | dael T 07 |
3/TeI3IR 4 H SIS dlet @ (11.55 Tifierd) 3R AR arel
@ (11.21 Ufcrerd) BT BeaR A G SIS Ud AR dlel dai
G | IR HIg b HUSRYT & IURFT ~GAH HUSRUT &ffel
SiASTIaIR 1043 (7.59 Wfierd) o W@ TquRIT SISSISTR
67131 (12.20% ) Td SI3NSMRIR 650-%et (14.77%)
gl P T

W AT b GRM, IS o T e 9tk (1054
TI/2) B g ¥ Terd 07 W3/TAR 4 (2367
T/3.), STR-Telh-TH-3TEat (19.17 /2. 3iR Teleh-
17-3 /TR 1 9gaR U V| STgT I GehH Siig d ar
aTel hal A ek 91 agl 31 90 TRierd ¥ 31frep fauur ar
JUS, 45 I 3iRIT g TR IRIT TIT| IR HTE b JUSRUT &b
SURTT ~GTH HUSRUT &ffcT SRS -1 - 3TRe -4t (40% )
4 W OGN A SIBTIAR 1603 (40.59%) e
SIRISTRR-654 -3t (52.50% ) B TS TS|

TR AT 3 SR, T8 G e i goR (17.29
c/2.) & gheel At 6-hH-1 (35.64 T/3.), A 6-
PH-2 (33.05 cT/7.), AR-IARS-TA-1 (26.82
T/2.), W PU-IARE-12 (22,59 T/7.) 3R W& S yet
1 (20.34 T/3.) 98R U Y (rferept 2.2) 1 37 JomshHT
70 wfcrera 3 31feres fague I SuST UTg TS SR A1 & Y
AR ael 2 3 4eh 2|

Evaluation of red onion initial breeding lines

Fifty-six breeding lines were evaluated during late
kharif, 53 lines during rabi and 46 lines during
kharif along with checks. During late kharif, five
lines viz.,, DOGR-670-Sel (75.67 t/ha), DOGR-671-
Sel (69.33 t/ha), DOGR-1172-DR (52.67 t/ha), LK-
07-C3/LR-4 (52.60 t/ha) and LK-07-C3-LR-1
(47.42 t/ha) were found superior over best check
Bhima Shakti (38.22 t/ha). These lines also
recorded more than 60% A grade bulbs, 75%
marketable yield and 76 g average bulb weight and
free from doubles and bolters except LK-07-C3/LR-
4 (11.55%) doubles and (11.21%) bolters.
Minimum storage loss after four months of storage
was recorded in DOGR-1043 (7.59%) followed by
DOGR-671-Sel (12.20%) and DOGR-650-Sel
(14.77%).

During rabi, LK-07-C3/LR-4 (23.67 t/ha), R-LK-M-
IV (19.17 t/ha) and LK-17-C3/LR-1 (18.57 t/ha)
were found superior over best check Bhima Shakti
(10.54 t/ha). These lines also recorded more than
90% marketable yield, 45 g average bulb weight
and free from doubles and bolters. Minimum
storage loss after four months of storage was
recorded in RGP-1-Rb-Sel (40%) followed by
DOGR-1603 (40.59%) and DOGR-654-Sel
(52.50%).

During kharif, C6-KM-1 (35.64 t/ha), C6-KM-2
(33.05 t/ha), R-Rb-M-1 (26.82 t/ha), Red Comp-Rb-
12 (22.59 t/ha) and Red Genepool-1 (20.34 t/ha)
were found superior over check Bhima Super
(17.29 t/ha) (Table 2.2). These lines showed more
than 70% marketable yield and free from bolters.
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dferent 2.2 : @RI% 2017 - 18 & FRTH TSI TG =1 aTel Uid ToT+ G2mshH
Table 2.2: Five best performing breedinglines during kharif2017-18

gfafe ffoom | fawom | sitwa | Sisae | aRae g gers H | stefa
Entries ARG IUST | AR IUS | HEUR | g Fg | gEeliadN | W | gdE
(e/R.) | (vfaera) | () | (wfder) | (wfder) aerRf qrem | E:P
MY Mrk ABW | Doubles | Bolters (‘Be) e
(t/ha) (%) (® (%) (%) TSS (=)
(oBl‘iX) DTH
H-6-FpwH-1 35.64 98.25 66.91 0.00 0.00 12.12 97 1.03
C6-KM-1
Hr-6-HuH-2 33.05 91.77 66.74 3.02 0.00 12.12 95 0.99
C6-KM-2
IR —3ReT-TH-1 26.82 97.43 55.94 0.00 0.00 11.80 92 1.02
R-Rb-M-I
Y HrI-3ReT-12 22.59 81.99 43.57 0.00 0.00 11.76 106 | 1.23
Red Comp-Rb-12
38 Sge 1 20.34 70.92 53.63 6.74 0.00 11.53 94 1.12
Red Genepool-1
HHT IR (Fetri1) 17.29 61.33 47.57 4.52 2.43 11.48 91 1.15
Bhima Super (C)
fH 1 81 Y8 (Toa) 16.92 64.13 56.83 5.23 0.37 11.84 93 1.12
Bhima Dark Red (C)
UAGEe!/LSD (P=0.05) |  5.88 31.29 8.27 11.33 7.90 0.36 8.09 -

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

- Ratio of Equatorial and polar bulb diameter

BT MRANT ST T g -edd ITHU™
gRASHT e § RSH-3, IRoidI-4,
SI3NST3R-1605 Td SI3NSiiemR-1606 enfiet

ARSIG-3 T @I dashd g il o <&t A4k & forg
SHIH ¢ AT AP &S HEIH AT & alel MeAbR gl &l
S WA g o gV AR I8 IS d IR dTel ol |
Th ¢l & aul & 3Thel b YR W, $9 2 H 38.47
/8. & fouue Arg Sust Yo g8 i fb e g
fere i erfen (30.85 &/%.) &1 e | 24.70 Hfcrera
G 1 T U I IRYehel derhd g foraeh! Qgals urer
R19uT & 103 & 3 iR &t S 2l

ARoIdI-4 T T d9spq 8 o fob <&t 4k & forg
SR ¢ AT D & Tex et 1 dTel MNATDR 8l &) S
AT oG Scae 84 3R I8 SIS g IR alel Pl A 5o ¢l
QI 9f o 3fichel o YR W, 39 9h § 35.76 /2. DI
fIqurT 2 IusT UeT 88 it fob |eisis ety foe it

RGP-3, RGP-4, DOGR-1605, and DOGR-1606
introduced in AINRPOG trial

RGP-3 is an onion line suitable for rabi season and
its bulbs are a globe with medium red. It produced
uniform bulbs and free from doubles and bolters.
On the basis of two year data, this line produced
38.47 t/ha marketable yield which is 24.70%
higher than the best check Bhima Shakti (30.85
t/ha). This line is early in maturity and harvested
within 103 days after transplanting.

RGP-4 is an onion line suitable for rabi season and
its bulbs are a globe with dark red. It produced
uniform bulbs and free from doubles and bolters.
On the basis of two year data, this line produced
35.76 t/ha marketable yield which is 15.92%
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RGP-3

RGP

fo 2.2 : A9 TR WIS W@ g e gHe™ RIS H Qe ol WSt dersh

IR -3 Tg RS -4

Fig.2.2: Red onion line RGP-3 and RGP-4 introduced in AINRPOG

9Ifeh (30.85 &/%.) &1 gar 5 15.92 Hfcierd STel g1 I8
Teh 3FTcH IRuepdT dersh g fRIdh! Gars ule ur & 105
f& & ofiaR &t e 21

SI3NGII3R-1605 U WIS G915hH g ST fh &) 39 &
foTU ST & T S o Tex - AT T aTed MeAThR Bl &
T TR G S §Y 3TR U SIS 9 AR drel al
Th &l QI auT o 3Tihel o YR W, 39 a2 H 41.85
ST/, P fauuF A SusT el g8 SN fb WS g
fepe i erfer (33.63 /%) &1 e | 24.43 Hifcrerd
TG 21 T8 Teb FIcH IRUepdT Gershd & forieh! gars urg
R9or & 113 7 o ofieR i S gl

SI3oiaTR-1605 U Wt 991 ¢ ot fob <&l 59 &
foTg IUGh § TN P I HEIH el I dlel Jue Fear
qUIC MeAPR Bl &1 T WA b Iuel gV 3R g
S g AR dTel dai & Th Bl &1 AT & el P MR R,
39 926P H 40.46 /2. D v I U Ua g8 it
fop =S et fomet i orfch (33.63 ©/8.) ol gt
T 20.31 Uferd SITET g1 I8 Th RNt gRughal d9rhT 8
rRThT Gars urer vy & 107 T & iR it et gl

higher than the best check Bhima Shakti (30.85
t/ha). This line is early in maturity and harvested
within 105 days after transplanting.

DOGR-1605 is an onion line suitable for rabi
season and its bulbs are a globe with dark red. It
produced uniform bulbs and free from doubles and
bolters. On the basis of two year data, this line
produced 41.85 t/ha marketable yield which is
24.43% higher than the best check Bhima Shakti
(33.63 t/ha). This line is early in maturity and
harvested within 113 days after transplanting.

DOGR-1606 is an onion line suitable for rabi
season and its bulbs are flat-globe with medium
red. It produced uniform bulbs and free from
doubles and bolters. On the basis of two year data,
this line produced 40.46 t/ha marketable yield
which is 20.31% higher than the best check Bhima
Shakti (33.63 t/ha). This line is early in maturity
and harvested within 107 days after transplanting.

ot 2.3 : 1@t AR W11 U ST wicad SIae YRS H e 1ot d2ishd 1605 Td 1606
Fig.2.3: Red onionline 1605 and 1606 introduced in AINRPOG



2.2 JHTHRYT 0a afa & forg o= waret faved
TRI% & SR Whe WITST W / AR UoT=+ de1hal
BT

TRI% 2017 P IRM, 15 WA T& YRS o9 doshai
(5 Tt dershH Td 10 HRET demshH) BT G Jori i
fopey offeT graT o ATey v ) et fone offer g
(1157 T/2.) & goEa ¥ 19.37 T/ &I fauoe
TN JUST b AT e 448 TH 9 1 IPTEHIT U A Pal
31ferep JuSt gIRTeT g31 &1 aeshHl H AU I Jus
0.91 4 19.37 /2. & dffer ol | U@ T gershH qierm o
ARFT derhn o1 fohe & Frged off | 39 derhvl | el
goreiiel 3R ugref afer Jerrii fope oflmr gur # 9.93
gfcrerd 3 S5 306 Tl 4 7 13,27 ufererd 7 arfdranc oft
3R |y Jori fvd & Fded e arg Ius
(11.99e7/3.) g $ (anferar 2.3) |
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2.2. Breeding onion varieties for processing
and export

Evaluation of white onion advance / initial
breedinglines during kharif

During kharif 2017, total 15 advance and initial
breedinglines (5 advance lines & 10 massing lines)
were evaluated along with check Bhima Shubhra.
W-448 M-9 was significantly superior with 19.37
t/ha marketable yield against check Bhima
Shubhra (11.57 t/ha). Marketable yield in these
lines ranged between 0.91 to 19.37 t/ha. Five
advance lines and three massing lines were at par
with a check. TSS in these lines ranged between
9.93% in check Bhima Shubhra to maximum
13.27% in W-306-AD-4 with 11.99 t/ha at par
marketable yield with check variety (Table 2.3).

arferet 2.3 : W% ¥ uie S Susiefier Aohe WISt W1 / TR U=+ d9rehd

Table 2.3: Five high yielding white onion advance/initial breedinglines in kharif

CEEL] P SuST oA arg | oM aradg | Ssadag | oo gaaeia s
Lines (/%) | Susi(e/R) | R (Im) (wifererer) yeref (°Rre)
TY(t/ha) MY (t/ha) MBW(g) Doubles (%) TSS(’Brix)
el 448 T79 21.04 19.37 54.68 2.40 11.67
W-448 M-9 ' : : : .
Sscg-302 TH-2
WeS02 M2 14.96 14.07 34.47 0.00 12.20
geog-402 Tel-4
W-402 AD-4 15.64 13.64 38.18 0.00 12.80
geeg-306 Tel-4
N AL 12.83 11.99 40.45 0.00 13.27
Sseg-208 -5
W-208 AD-5 12.94 11.83 37.60 8.86 11.90
AT g (i)
Bhima Shubhra (C) 12.92 11.57 38.28 0.00 9.93
I =TT
C.D. (5%) 8.11 7.67 15.19 25.17 1.48

TY-Total yield, MY-Marketable yield, MBW-Marketable bulb weight, TSS-Total Soluble Solids

<&t & SR Athe WATST W / URIND UST= d9ThHl &1
i

%t 2016 &% IR Pt 38 Thg 3iR 8 el SIged @
RuuT {3 TR A FGISISRT feigwr & TR U &
PIRUT URIET0T 3TA%haT Jal (R 2.4) |

Evaluation of white onion advance / initial
breedinglines during rabi

Thirty-eight white and eight yellow germplasm
were planted for evaluation during rabi 2016 but
trial failed due to a severe attack of Spodoptera
litura (Fig. 2.4).
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el s a"

forst 2.4 . Ahg TSt WA TIoeT Ud S Eerefier SR ugref siet atel dershel  ¥uisieeT forgwr ot iR Ty

Fig. 2.4: Severe attack of Spodoptera litura in white onion advance breeding and high TSS lines

Bl @I% & SR Whe WIS W/ URMYS Jot+
CRERIEIC ICT]

Ted @RI 2016-17 & SR, $of 45 W Td TRMH
TSI GeTehH1 T Hedieh o TIT| Seeg 504 TH-2 |
31y fquur I Sust (42.80 ©1/%.) 3R IR 918
P YUSRU & §15 18.80 Ufcyerd &t YR &ify uTe g STafep

Evaluation of white onion advance / initial
breedinglines during late kharif

During late kharif 2016-17, total 45 advance and
initial breeding lines were evaluated. Highest
marketable yield was reported in W-504 M-2
(42.80 t/ha) with 18.80% weight loss after 4

TIfTDT 2.4 : TBcl @B B Ui I Susiefie Wihe WITeT W / AR UST= 9 91spH

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

CREL] FA IS | fque | fauuE | Sisarer | AR arw Fd | GEAEH| WERUSF
Lines (e/8.) | a/g | amg &S &S gordfte | oM | SIRIT @9 MR
TY S | P uR | (vfdea) | (wfderd) | S ueref | fRe| afar (ufdera)
(t/ha) | (e/R.) | (31) | Doubles | Bolters | (f¥@7) | DTH | Gross weight
MY MBW (%) (%) TSS loss after
t/ha ’Brix 4 months
(t/ha) | (8) ("Brix) Storage (%)
Secg-504 TH-2
N 4820 | 4280 | 833 2.90 4.20 1210 | 1337 18.80
geeg-009 $TT-8
I EE 46.00 | 42.00 | 739 6.50 1.50 1250 | 133.0 20.40
Sseg-009 -3
e 40.40 | 3680 | 66.7 0.00 6.20 10.70 | 1343 20.70
Sseg-517 -3
RS 49.80 | 36.10 | 816 810 | 19.60 11.80 | 133.7 30.20
g -441 T-T
° kil 4890 | 3580 | 76.6 5.00 15.10 11.20 | 1337 43.30
W-441 M-7
AT g1 (Jeir)
Bhima Shubhra ()| 4180 | 3160 | 714 130 | 21.20 10.80 | 134.0 30.40
10.10 9.20 | 14.0 8.10 17.20 1.10 1.70 25.70
CD. (5%) . . : : . : : .

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



S99 915 $seg_ 009 $TeT 8 (42.00 &/2.) 3R 20.40
e T YR &fr urg TSI A QI G2RhH FAS Tl
fope offeT gwT (31.60 1/, &Y fquoe g SuwT w@
30.40 Tfererd TR &fcr) Y Joi1 H SFE1I B F TgeR
UTq Y| 31 d9rehH 22.70 ¥ 36.80 /3. & fquue ang
SUST & AT e [P & FAged o1 ISR &f
11.20 94 61.50 Tifcrerd o a9 off 3iiR et 4 &1fcT Secg,
418 Sl 3 (11.20 wifeierd) # Ud AgURI Seeg 408 TE
3 (11.16 wfcerd) & gof i 78 (arferar 2.4) 1

TeH @RI & GIRTH I¥ge Afes] emhHl &1 ueef
AR aTel dal A gob el o1 e a & forg usht

S A IR ©: deshHl BT Jei o Tl
el o gorii feem o gur (31.60 &/3) &
e fauu g IusT 0 T | ifdeha fauue ARy
SUST EI8C Yt Yetolt 208-6 (33.90 &1/%.) H w@
AR Ssegoildl ISl Tefsil-209-5 (33.70

aTferepT 2.5 : TBcil Wt & SR UeTotl G9TshHl T ucef=
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months of storage, followed by W-009 EL-8 (42.00
t/ha) and 20.40% weight loss, these two lines were
significantly superior to check Bhima Shubhra
(31.60 t/ha marketable yield & 30.40% weight
loss). 31 lines were at par with check reporting
marketable yield in the range of 22.70-36.80 t/ha.
Storage loss was in the range of 11.20 to 61.50%
and lowest loss was reported in W-418 AD-3
(11.20%) followed by W-408 AD-3 (11.16%),
(Table 2.4).

Performance of Late Kharif bolting tolerant
lines duringlate kharif

Six lines obtained from late kharif were evaluated
to develop bolter free varieties. All lines were
statistically at par with check Bhima Shubhra
(31.60 t/ha) in marketable yield. The highest
marketable yield was reported in White Genepool

Table 2.5: Performance of LG lines during late kharif

G g 9ust | fauue | fauue | Sisarer | dRal | A | GEEH | MUSRUI &
Lines (e1/8) |2 Sust _zhw et ac | gomefid | @M | SR @
Y | (2°/%) |9 urR| (vfdera) | (vferera) 'oﬁovq'q'ref gafd| YR
(t/ha) My | (M) | Doubles | Bolters | (f8@¥7) | DTH (ufrerer)
(t/ha) | MBW | (%) (%) TSS Gross loss
(8) (°Brix) in weight
after 4
months
Storage (%)
FIgC ST Tetoll 208-6
White Genepool LG-208-6 3680 | 3390 | 59.70| 0.00 420 | 13.00 | 136.00| 70.30
I IR Tefott 209-5
WGP Composite LG-209-5 3650 | 33.70 | 6540 | 3.00 150 | 13.10 | 136.00 430
ey 488 ool 209-5 TRRit
A LB G 3600 | 3230 | 6170 | 470 220 | 1250 | 13630| 2130
X S5l AL 3150 | 2600 | 5580 | 0.00 1.80 | 11.80 | 13630| 40.80
WGP Composite LG-209-3 ’ ’ ' ’ ' ’ ’ '
X el A 3020 | 2420 | 5080 | 210 760 | 1190 | 13530| 4830
WGP Composite LG-209-2 ’ ’ ' ' ' ’ ' '
AT g (FeiR)
Bhima Shubhra (C) 4180 | 3160 | 7140 130 | 2120 | 10.80 | 13400| 30.40
10.10 920 | 14.00 1.10 1.70
C.D. (5%) i i ' i '

TY-Total yield, MY-Marketable yield, MBW-Marketable bulb weight, TSS-Total Soluble Solids, DTH-Days to harvest
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war I
/. ® Ut 1 &1 derepRl o AR dTel dhal Y e SiEd
4 oft ST 3 <grge SiHYe Tersti-208-6 T4 Secesitd!
FHINC Taoll-209-3 # g I olaR  Seaoitdl
FHIRIC TeTsii-209-2 H 7.60 Hfderd & a9 off Siafep
ST I H e fohed # AR aTel @ 21.20 Hicrerd
21.20 ¥ gag fer oflmr gur (30.40 wfierd) &
ThTdel H HUSRUT &1fcT Secguiiul HaIIC ato—209-5
o HRI B (4.30 TRIRT) T TGUIRI S 488 Tefofi -
209-5 Tt (21.30 mifcrerd) o o1 TS|

S ol gorrefter RT ugrf 3T dret WG TSt
STSHHT T AT

TG H I el gereicr 3T Uqref 32T aTel Aehg =TSl
T BT Hed T

TR ARFH & QR S ool gorrieiicl oRT uaref 37T arel 15
ST TR T i Tl TRIT| ot Fereiiel ORT uaref
3T &b FeY H oy fow ofler ggur (9.93 ufierd) &
el H T G SgEHd W A R 9N T
TegTAC-23 T -3 (TSS>18) H Ty 31fereh oot Gereliet
3R Tgref 3727 (16.07° e ) T R Seegerel—23 T-
2 (TSS-15-17.8) H gt gorelier 3RT ugref afer (15.80°
e ) oram | o Tt i ggum 7 11.60 /2 H
fouUe I/ IS TS T olfchd J&T AR alel 39 el
Eer2iict SR arel 37eT (TSS) o & aeRPHI - JUT Sgel v
off 3R TgT Tep b P GRAHHT H AN b T T T Tl gaT
(afeten 2.6) 1

LG-208-6 (33.90 t/ha) followed by WGP Composite
LG-209-5 (33.70 t/ha). Bolters in these lines were
very less and ranged from zero in White Genepool
LG-208-6 & WGP Composite LG-209-3 to 7.60% in
WGP Composite LG-209-2 lowest as compared
with check variety where the percentage of bolters
was 21.20%. Storage losses in WGP Composite LG-
209-5 were lowest 4.30% followed by W-448 LG-
209-5 SC 21.30% as compared with check variety
Bhima Shubhra (30.40%).

Evaluation of white onion high TSS lines

Evaluation of white onion high TSS lines in
kharif

Fifteen high TSS rabi lines were evaluated during
kharif. All were significantly superior for TSS while
compared with check Bhima Shubhra (9.93%). The
highest TSS was reported in WHT-23A-3 TSS >18
(16.07 "Brix TSS) followed by WHT-23A-2 TSS 15-
17.8 (15.80° Brix TSS). Check Bhima Shubhra
reported 11.60 t/ha marketable yield but the yield
of these rabi high TSS lines were very less and even
bulbs were not formed in some of the lines (Table
2.6).

qTfereT 2.6 : TRIH H IU Fel gereiiel ST UgTf 3ieT dTel Wthg WTST 4eTshH1 BT Jedih
Table 2.6: Evaluation of white onion high TSS lines in kharif

CHE FaSusl | Ruvmarg | Ruvmarg | oo gamshia o
Lines (/) |31 (e1/%.) | Fe 9 () | waref ()
TY(t/ha) | MY(t/ha) MBW(g) TSS(’Brix)

Secguact —23 U- 3/ WHT-23A-3 TSS>18 0.97 0.57 15.33 16.07
Seeguac! —23-U/2/WHT-23A-2 TSS 15-17.8 1.00 0.53 12.00 15.80
geuact —23-U/2 /WHT-23A-2 2.07 1.27 21.77 15.33
TSR - 48 -TH~7 /HT-GR-4B-M7 TSS 15-17.8 |  0.90 0.50 12.03 15.27
geeguac! —23 U-3/WHT-23A-3TSS 15-17.8 1.10 0.90 18.10 15.13
4T 9T (el11) /Bhima Shubhra (C) 12.93 11.60 38.30 9.93
pTfeciap =TT/ C.D. (5%) 2.48 1.54 21.57 1.05

TY-Total yield, MY-Marketable yield, MBW-Marketable bulb weight, TSS-Total Soluble Solids
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o Gd qguRIT 10.80 /3. i fauur g IuSt b A1 e
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Evaluation of white onion high TSS lines in late
kharif

Ten high TSS lines were evaluated during late
kharif. All were significantly superior for TSS than
check Bhima Shubhra (11.30° Brix). The highest
TSS was reported in WHT-23A-3 Small bulbs (19°
Brix) with 9.40 t/ha marketable yield followed by
WHT-23A-2 (18-20) with 18.40°Brix TSS and 10.80
t/ha marketable yield. Check Bhima Shubhra
reported 11.30° Brix TSS with 27.40 t/ha
marketable yield. Minimum storage loss (7.40%)
reported by HTGR-4B-M6 SMC followed by WHT-
23A-3 Small bulbs (10.90%) against check Bhima

ferepT 2.7 : Tusch @RI H S Pt Gerieiiet ST UgTe] 3197 aTel Wihe WITST aTghH &l e
Table 2.7: Evaluation of white onion high TSS lines in late kharif

e g | fum | Rum | Sisarel | dRal | 3 | @& | WSROI S
Lines US| AR IUST | AR Ci o | gedd | W | SuRET we
(e1/8) | (@1/8) | dc uR | (vfdera) | (wfderer) | 3= Y R &fy
TY MY () | Doubles | Bolters | ugref s (ufcrera)
(t/ha) | (t/ha) | mpw | (%) (%) | (“faw) | DTH | Gross loss
(8 TSS in weight
(°Brix) after 4
months
Storage (%)
SRA-230-3 BT %
e ——— 17.6 94 | 337 119 | 3260 190 | 1343 109
STEc—23T-2 (18-20)
WHT-23A-2 (18-20) 219 108 | 37.0 97 | 36.00 184 | 1343 17.6
TSR - 28 -THE
HTGR-2B-M6 26.6 152 | 450 191 | 19.90 166 | 1357 255
Seguad) 2341
e 315 145 | 437 148 | 35.10 165 | 137.0 278
ISR - 581 -TH6  TRAGHRAT
HT-GR-5B-M6 SMC 33.2 154 | 438 259 | 27.90 152 | 136.0 47.7
T 35.6 274 | 66.0 25 | 1430 113 | 1343 38.4
Bhima Shubhra ' ’ ' ' ' ’ ' ’
6.4 5.1 7.0 0.9 2.7
C.D.(5%) ' ' ' ' '

TY-Total Yield, MY-Marketable Yield, MBW-Marketable Bulb Weight, TSS-Total Soluble Solids, DTH-Days to Harvest
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IS 1§ STefch RIch Heblel o foest i g (38.40
Tfierd) H el 31feies HUSRUT &ifel < bl fifet| et fadur
I IUST P& AMHHT TUT TSR -281-T 6 (26.60
/3, Seagad-23@t (31.50 &/7), THSIIAR-5
§i- T 6 TuRet (3320 o/ H 3 § oift o
faTur 2T ST o AT S oot gorriehict ORT Uaref 37T arel
TTehHT T YR IR Y STeEs AT & (TforenT 2.7) |

2.3. I9q AggH [l & forq uor

TR AT H T8 P A8 FeHH] BT YT

e ! SHRFHT Wit & fory I ARFH A IeU bl
ARG /Helde & HIedH e & 44 5 FHH
faenfyd fohg T forent o Jareitar febee ofieT e aiiR ofimr
IR & AT eich fopaT TRT| fobe ofier adet (1.34
/%) & et & darehd 72 (2.70 &/3.) W@ dieft-
5.0-flag-30at (2.31 /g.) 3R At durspdi o gl
ITIR U U T3 | T@Rh AR H, P 21 FeRBAT H
e foesr i simeR (059 &/8.) & gorm o
IPEHT B A Pl AT IR 7 dohHi H 1.5 /7. 3 ot
CIECASESEIFRI

Shubhra (38.40%). Total yield in some of the lines
viz., HTGR-2B-M6 (26.60 t/ha), WHT-23B (31.50
t/ha), HTGR-5B-M6 SMC (33.20 t/ha) was high but
with less marketable yield, there is a good scope to
improve these high TSS lines (Table 2.7).

2.3.Breeding forimproved garlic varieties
Evaluation of elite lines of garlic during kharif

For off season cultivation of garlic forty four elite
lines developed through mutations/ selections
from bulbs produced from kharif season were
evaluated along with varieties Bhima Purple and
Bhima Omkar. Line-72 (2.70 t/ha), PB-5.0-GY-EL
(2.31t/ha) and nine otherlines yielded higher than
the variety Bhima Purple (1.34 t/ha). In 21 lines,
marketable yield was significantly higher over
Bhima Omkar (0.59 t/ha) and 7 lines yielded more
than 1.5 t/ha during kharif.

qTferT 2.8 & : TR & SR &fiY uie 3= Susieiie Teg 98 F9rehH (TR 0 &RIh)
Table 2.8a: Top five high yielding garlic elite lines (kharifto Kharif) during kharif

CEEL] oo arg | sild g | sfoidt | S0@ferdi a1 | gl gamefid 3w
Lines Ju (e91/8.) | UR (M) | W& | Siad uR (IM) garef (“fae)
MY(t/ha) AWB (g) NOC AW50C(g) TSS(°Brix)
A 72
_ 2.70 491 9.30 0.21 30.80
Line-72
feft-5.0-flaE -gue
PB.5.0-GY.EL 2.31 5.34 10.40 0.23 31.30
feft-10-Sfarg -gvar
PB-10-GY.EL 1.99 4.04 7.50 0.18 31.10
Hranuer-wfi-316.1 e
COLAC-316.1-EL 1.97 3.40 6.40 0.22 32.80
Ylet-7 5-Sftarg $Tet
PB.7.5.CY.EL 1.94 4.86 10.40 0.28 32.72
LA 1.34 3.87 4.20 0.36 31.10
Bhima Purple ' ' ' ’ '
o7 MR
) 0.59 2.48 410 0.22 31.36
Bhima Omkar
EAIRSCAEEI
0.11 2.31 2.70 0.14 2.80
C.D.@5%

MY- Marketable yield; ABW- Average Bulb Weight; NOC- Number of Cloves; TSS- Total Soluble Solids
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The bulbs obtained from sixteen elite lines from rabi
were evaluated during kharif. Line PB-EMS-3-EL
(3.16 t/ha) and line-759 (2.90 t/ha) yielded higher
than Bhima Purple (2.90 t/ha).

qTfereT 2.8 @ : WRIT & SR SATLMTSTS gy 98 2T (It 0 &)
Table 2.8b: Promising garlic elite lines (rabi to kharif) during kharif

gfafe v arg | saFguR | @fedl | S50@feaiar | pd gadefia 3/
Entries U (e1/8.) () N wear | sia uR (Iw) | ueref sfer (ufdyera)
MY(t/ha) AWB(g) NOC AWS50C(g) TSS(’Brix)
S 3.16 4.46 11.60 20.18 33.52
PB-EMS-3-EL
d9rehT 759/ Line-759 2.90 3.98 5.80 26.40 32.80
o7 9deT/ Bhima Purple 2.90 3.86 6.40 24.40 35.24
ofi9T 3R / Bhima Omkar 0.58 3.38 4.00 30.40 30.20

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

< HIRT g b A G| BT ATD

W AT B SR HelaeH SFaT IURad & AT
fepfRIcT TTe—gT & 30 28T dLThAT T Heich fehall T 3R
qort foe i iR (4.28 T/3.) @ ger &
G AT —11/T-4-50eT (4.96 T/3.), Taeliel-
141 /TA-3-30 (4.92 T/3.) | Pal 31 HeT SusT
BRI 851 ot gorelier ST ugref 37eT et ST G2
MeeRI-15-aE-$0er (46.38 ‘i) o o1 3k o

Evaluation of elite lines of garlic during rabi

Thirty elite lines of garlic developed through
selection or mutations were evaluated during rabi
season and line CDT-11/M-4-EL (4.96 t/ha), SBT-
14.1/M-3-EL (4.92 t/ha) higher total yield as
compared to in check Bhima Omkar (4.28t/ha). A
total soluble solid was highest (46.38"Brix) in line

TferesT 2.9 : T&Y HvTH § Gt e & W1 digs & ofie ure 9= Suwiehiar s derpy
Table 2.9: Top five high yielding garlic elite lines with check during rabi

CEEL] fuvm | st ag | Ffordl | 50 Bferdl | o gemelia | aR AT WUsRY
Lines a7 U9 | MR (IW) | Frdear | st ST geref & qIg HUSRUT
(a7/2.) | AWB(g) | Noc | %R (3m) ("fre=1) a1fay (wifdreren)
MY(t/ha) AW50C(g) | TSS(’Brix) SL% 4MAS
AREd-11 /-4 -0
CDT-11/M-4-EL 4.96 1150 | 13.90 36.00 45.39 19.70
et -14.1 /T9-3-30
SBT-14.1/M-3-EL 4.92 1130 | 11.40 45.00 44.04 22.66
diet-5.0-Sflarg—ge-$0el
PB-5.0-Gy-Mut-EL 4.61 10.70 | 13.20 36.00 43.95 3237
9esp-18/Line-18 4.61 11.00 | 12.00 45.00 4468 49.95

Continued on next page...
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CHE fuom | siade | wferal | 50 Bferl | Ppor gomefia | AR AT HUsRUT
Lines IRY IUST | R (W) | A aean | a1 s 31 garef & I HUSRYT
(e7/8.) | AWB(g) | Noc | wr (am) (") arfer (sifarerer)
MY(t/ha) AW50C(g) | TSS(’Brix) SL% 4MAS
il 10-Sfiarg-ge-guet
PB-10.Gy-Mut.EL 4.61 11.10 | 13.40 41.00 45.63 30.55
fiT PR (i)
Bhima Omkar (C) 4.28 933 | 11.93 38.00 43.16 24.47
% R (e 3.23 933 | 1227 34.00 44.02 26.33
Bhima Purple (C)
ehif=reh =1/ C.D. @ 5% 0.24 0.02 2.58 0.06 2.05 -

MY- Marketable yield, ABW- Average bulb weight, NOC- Number of cloves; AW50C- Average weight of 50 cloves; TSS- Total Soluble
Solids, SL% 4MAS- Storage loss in percent after four months of storage

derhHl (43.16° fawT) ¥ I8 gt fhe (40.73° faasd)
I T H el SATQT AT| TR HIE b HISRUT &b SURFT STai
WUSRYT &1y S d2rehat 444 -7t (0.00° fyeT) 3R 417-
S0 (13.77° fyawr ) o 14 wfderd & om off agf s
T H a1 o (24.47 ufierd) 5 dgl sarar et 50
BRI BT IR TIeIcI-14.1 /TH-3-30cT dT 1830
(45.00 7)) § He=Y 31feres IrI =T

g H ScaRIe Hor A

(oTeg | ScuRad Iu= - & forq I fafeheor ga
SUHGRT T TN

e T TRE | FAN b 71T | Yarfa S areft
oI ¢ 3R S IR g T 3 BRoT S aREIRe
TSt e SR & i1 3T FAIel aa o 3fehel
faened g ST 1% areher uRad STuRedl T BRI T
forq ugel & Hivg fafterr, ScaRadHar & Sugm @ik
Sl AL Tebrilepl TR Jfcafere (R 21 gafery, fafderar
T GO D o foIq TTagrT o Tt AT SR T& e
e H ifcrep IcaRac T fafdor & wra STeER g v
| Tifde fswor (%, 1971 W@ 1978) o1 IUAN &R
GFl & oY Tetdl,, AT Pl 9ga™ Hf TS| SUAR & 91G
el Pl RIS Ud olegd Iy fFeaned & @dl w®
ST T SR 3igRYT Hfcerd (R 2.5) den o/ iy
SMPHIIIST ST DY Gt BT TATI QAT febet rm +fim
udel g AT 3HBR & forg gformEl § 10 ¥ & ggEr

Terdl,, & U H O T (R 2.6 W 2.7) | grefifes diem

Godavari-15-Gy-EL and in 6 lines, it was
significantly superior to the check (43.16° Brix).
Storage loss was below 13% in two lines 444-EL
(0.00%) and 417-EL (13.77%) after 4 months of
storage as compared with check (24.47). The
Average weights of 50 cloves were highest in SBT-
14.1/M-3-ELand 18-EL (45g).

Mutation breeding in garlic

(Use of gamma radiation and EMS for inducing
mutation ingarlic)

Garlic is exclusively clonally propagated crop and
conventional breeding method is not applicable due
to its non-flowering nature. Hence clonal selection
breeding is the only option highly depends upon pre-
existing variability, use of mutagenesis and tissue
culture techniques for getting favourable variable
genotypes. Therefore for generating variability,
seven treatments of physical mutagen gamma
radiation subjected to garlic varieties Bhima Omkar
and Bhima Purple. The LD50 dose was identified for
both using probits analysis (Finney, 1971 and 1978).
After treatment varieties were grown on DOGR field
plot and germination percentage (Fig 2.5) and other
agro morphological data has been recorded. In
results for both varieties i.e. Bhima Purple and
Bhima Omkar; 10 grays identified as LD50 (Fig 2.6 &
2.7). However in morphological traits like plant
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I
ot 2.5: dgg & fohesii  sfr uder wa
A PR & 3fPRuT W AT fafmRor
SEEINKIRCIC]
Fig. 2.5: Effect of gamma radiation
treatments on germination of garlic

varieties Bhima Purple and Bhima
Omkar

BHIMA OMKAR

Log doses

ot 2.7 : 197 3R H Hifde fscswor
Fig. 2.7: Probitanalysis in Bhima Omkar

height, no. of leaves, leaf width, pseudo stem length
and total biological yield no visible changes
observed.

Chemical mutagen EMS (Ethyl Methane Sulphonate)
used to induce mutation in garlic varieties namely
Bhima Purple and Bhima Omkar. Total four
treatments (0.8, 1, 1.2 and 1.4% of EMS) along with
control were subjected to garlic cloves (140 cloves
per treatment) for two different periods (12 hrs.and
8 hrs.), (Table 2.10). In every treatment, cloves were
used with cut (one portion of clove was cut,
assuming easy emersion for mutagen) and withouta
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wre foar mr) 3R Pe T & A1 fHar | STER &
SIS, e Afed STARI b AT Pl HeTh TR SGR0T
URIT 71 8 TS & IYART (0.8 | 1.4 ufierd) & |y
bae T AHBR e DI BIsHR STATH AFgal H
SQIAR! & AT fRIAT i T H AT Hicrerd H T
UTS TS| SPIAST UI PT Gt IR T Plg FIE
IGATT ST DI 18! AT

cut. Irrespective of treatments, along with cut
treatments overall poor germination was observed.
Compare to control the decrease in germination
percentage was observed with increase in EMS
concentration except in Bhima Omkar with 8 hours
treatments (0.8% - 1.4%). For recorded
morphological traits, no visible changes being
observed.

qTfereT 2.10 : g fohedl HiHT AR g HiHT U el & 3FHRUT IR STHTH SUAR BT THTG

Table 2.10: Effect of EMS treatment on germination of garlic varieties Bhima Omkar and Bhima

Purple
SUAR 12 €2 /12 hrs 8 ©ic /8 hrs
Treatment
fiT gt oftqr AR ofiqr uder T PR
Bhima Purple Bhima Omkar Bhima Purple Bhima Omkar
&e Afgd | Pe IAed | oe afgd | oe Aed | Pe afed | oe Aea | oe afga | ve g
With cut | Without | With cut | Without | With cut | Without | With cut | Without
cut cut cut cut
~RI30T / Control 13 80 3 34 31 96 17 93
0.8%37HTH
B G 0 29 0 20 13 73 11 69
A
e 1 27 0 24 1 61 4 59
1.2%3uHed
° 0 23 0 9 0 50 4 46
1.2% EMS
1.4%30H0d
A ERS 0 11 0 6 7 73 6 69
Z ' 0 69 0 77 0 80 0 79
Non-treated control

2.4 : IRFIRE fAfY & ATeaw | wIT H U, HahRi
P fapr

TR G derhHl & AT W BRI oTet WSt U, Rl
CIR G

A1 PA 33 Th, HRI T G b 7| fauor ar
IS WR 66.31 Hfcrerd (W 111 U X 1604) T 7
SAISTAT G5 T TS| T T, Hal JT TG 111T X 1604,

TAGH 2227 X 1172 3R G0 1117 X 671 § ThadH
& 3iR STl gRugdr & A1 Jorig foe| o afch
(42.89 &/7.) & goEel H fAuu arg st & forg 18
Tifcrera ot 3rfdren HY A Mot ot 7 (arferer 2.11))1
IR HIE P HUSRY &P IR =IFH HUSRYT &fel THG

2.4: Development of F, hybrids in onion
through the conventional method

Evaluation of red onion F, hybrids developed
through male sterile lines

Thirty-three F, hybrids along with their parents
and checks were evaluated during late kharif
season. Standard heterosis was recorded up to
66.31% (MS111A x 1604) on marketable yield.
Three F, hybrids viz.,, MS111A x 1604, MS222A x
1172 and MS111A x 671 recorded more than 18%
heterosis for marketable yield over best check
Bhima Shakti (42.89 t/ha) with uniform bulbs and
early in maturity (Table 2.11). Minimum storage
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loss after four months of storage was recorded in
MS111AxKH-M-1 (16.28%) followed by MS222A x
1609 (18.23%)and MS111Ax 546 (21.27%).

arferer 2.11 : el RIH 2016 -17 & SR AAHS Ui &= arel fiF U e
Table 2.11: Three best performing F, hybrids duringlate kharif2016-17

gfee foue | fuwom | sifE | Sea | ARA | P | GRS H | el | gori e
Entries DI ™ | PR B | gemeliel | @ | gl | o At &
IS Sust | (M) | (ufder) | (wfer) | ST USRf | arem | E:p | o W Waw
0
(e71/%.) | (9fe) | ABW | Doubles | Bolters | (&%) | o
MY | Mrk | (8 (%) (%) Tss | () (ifrereT)
(t/ha) (%) (‘Brix) | DTH Heterosis
over check
BSh (%)
o 1110x1604
T 7133 | 93.78 |118.89 622 | 0.00 1147 | 11400 | 120 66.31
TG 2220x1172
S 5152 | 9474 | 8599 183 | 238 1117 | 11967 | 1.05 20.12
o 111Tx671
MS111Ax671 5069 | 97.14 | 8641 000 | 286 1164 | 111.00| 115 18.19
AT o (Gerii)
Bhima Kiran (C) 2909 | 9278 | 57.98 068 | 295 1187 | 11833 | 1.13 -
ol 2rfeh (Gerii)
Bhimashaki(c) | 4289 | 8019 | 8136 668 | 9.10 1135 | 12000 | 1.06 -
T e
TR ( ) 3589 | 8925 | 7641 290 | 412 1119 | 11733 | 106 -
Bhima Super (C)
/ 771 | 1863 | 1252| 1112 | 875 038 11.53
LSD (P=0.05) ' ' : : ' ' ' ) )

MY- Marketable yield, Mrk. (%)-Percent marketable yield, ABW- Average Bulb Weight; TSS- Total Soluble Solids, DTH-Days to
harvest, E: P - Ratio of Equatorial and polar bulb diameter, BSh-Bhima Shakti

W AR b QRM, e TRt o 1er 1) 97 Uh, e
3IR I Ugent o1 T[gien fopaT TIT| fuur IR SusT R
qHP HPR AoTam 88.94 Hfcrerd (THes 111 UTx 1606)
T St DI TS| S g foer T fawe (20.29
TH/2.) B oI UTE T, sl T THTE111Tx 1608,
THUH111T x 3RS -3, THTH 1600 T x 1630, THTH
48U x 1612 TT THGA 65U x 1663 H fauur I Sust
TR 42 gfier |+ 3Aferep PR AT HeiRid gs (qTferept
2.12)1 9 G ¥ S8l b 3R 100 wfderd oo awg
IUST gIRAeT €8 el Gl IR U Siig Ud AR drel i 1 off
Tch U1 IR AIE & HUSRUT &b IURIT A PH HUSRUT &fey
THUE 222 U x JARSH3 -53 (51.07%) H W& dguRi<
PHST: T 222 x W1 38 (56.78% ) Td U 1600T X
T R (59.17% ) 5 TS TS|

During rabi, 97 F, hybrids were evaluated along with
their parental lines and checks. Standard heterosis
was recorded up to 88.94% (MS111A x 1606) on
marketable yield. Five F, hybrids vizz. MS111A x
1606, MS111A x RGP-3, MS1600A x 1630, MS48A x
1612 and MS65A x 1663 showed more than 42%
heterosis on marketable yield over best check
Bhima Kiran (20.29 t/ha), (Table 2.12). These
hybrids showed 100% marketable yield and free
from doubles and bolters. Minimum storage loss
after four months of storage was recorded in
MS222A x RGO-53 (51.07%) followed by MS222A x
Bhima Red (56.78%) and MS1600A x Bhima Super
(59.17%).
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arferat 2.12 : 7t 2016 - 17 & SR A4S U efH HRA a1t Ui U, W
Table 2.12: Five best performingF, hybrids during rabi2016-17

ufae foom | Ruum | sivwa | Sisarl | dRae | g | Qe ¥ | sieliy | goria famm
Entries TRy A | PEUR| D a |gemeled | oW | gd | ofi ﬁﬂq
S | Suw | (W) | (vfdera) | (ufder) | oW aem | EP | MGETH
(e1/%.) | (9fterT) | ABW | Doubles | Bolters otlaﬁf Y Hpx ST
MY | Mk | @ | (@) | ) | (B | () (wfeverar)
(t/ha) (%) TSS DTH Heterosis
(’Brix) over check
BK (%)
IO 1117x1606 3833 | 100.00 |57.50 0.00 000 | 1130 |112.00 | 1.20 88.94
MS111Ax 1606
AT LLIGGIRANTS |20 00 | 100,00 | 51,00 0.00 000 | 1020 |[112.00 | 094 67.57
MS 111Ax RGP-3
o 1
60031630 30.67 | 100.00 |46.00 0.00 000 | 1060 |110.00 | 095 51.16
MS 1600A x 1630
T 48Ux1612
MS 48A x 1612 29.11 | 100.00 |43.67 0.00 000 | 1120 |110.00 | 1.03 4347
G 09063 29.00 | 100.00 |43.50 0.00 000 | 1120 |[110.00 | 1.14 42.93
MS 65A% 1663 ' ' ' ' ' ' ' ' '
% ! _ (S 1) 2029 | 8142 |3446 0.00 000 | 1140 |11467 | 099
Bhima Kiran (C)
SRR 440 | 1835 |10.02 4.07 1.66 0.45 6.03 -
LSD (P=0.05)

MY- Marketable yield, Mrk.(%)- Percent marketable yield, ABW- Average bulb weight, TSS- Total Soluble Solids, DTH-Days to
harvest; E:P - Ratio of Equatorial and Polar bulb diameter, BK-Bhima Kiran

TR JT & SR, a1 el o A1l 19 110 T,
PRI 3R ITeh UJepl T Jedien fohaT T | TS Jeria
forRet of1oT JoR (19.76 T/ 2.) I JoT H §F Th, FRI
4 fAUur 1 JUST IR Heh R JTIST 25 Jfeierd 3
31ferep UTS TS | YR G b A1 SHH eMTfeT HapR o

THU 222 U X 3RSl -1, THUH 16001 X 3RS -2,
THUT 48T X U T —2 T T 48T X 1604 |

R e JAshHI o ATEH ¥ fIefad Pt 30 Uh, T H A
A TER Tet T aTel Uhsa gl & AT ST UTg
TS ST 13 Siis wd aR atel dq) &+t 9ok off | 7R de derspat
& " ¥ BRI gt 37 U, AT H ¥, Ui 7edH
AT 1 dTel TehaH &gl & ST STTeSD UTS T il fh
3Rt aRugar (dier Auur & 107-114 T 1€) & WY
S8 9 AR aTel i < off 7 off|

During kharif, 110 F, hybrids along with their
parents and checks were evaluated. Standard
heterosis was recorded more than 25% on
marketable yield over best check Bhima Super
(19.76 t/ha) in ten F, hybrids was recorded
including MS222A x RGP-1, MS1600A x RGP-2,
MS48A x KH-M-2 and MS48A x 1604 with uniform
bulbs.

Out of 30 F, populations developed through male
sterile lines, three found promising with dark red
uniform bulbs and also free from doubles and
bolters. Out of 37 F, populations developed
through male sterile lines, five found promising
with medium red uniform bulbs and also free from
doubles and bolters with early maturity (107-114
days after transplanting).



OF: WRFTHI & B § JIFT 22 4 GeRhAl g 546
BIRIR, 571 -TelalR, &g TF —1, oud U -2, 3RSidT —
1, SRS -2, RSIUT -3, RSN —4, ARSUT -5,
1604, 1605, 1606, 1607, 1608, 1609, 1612, 1613,
1629, 1630, 1657, 1663 T 1666 & AT Ui THRT
JorspAT (TIT 48 U, TIUH 65 T, THTE 1117, TqTH
2227 qAT TITH 1600 T) & &fter U 1@l HIRRT
FRIGR ATl T B Pl 110 Th, T f[IpRId by Y |
ST Jedia T St <& 2017-18 H WIfl W g1 T+
. 48 JUHHl & 91T By T 9 HHH ARl BT T
PR TATRY TR g1 SIRTSTRIR-1203-S13TR & 1l 9
IS dIEHAT b T [P GRT 18 A Bl oI B
TRTICT OR B T 3R 3R &g WUSR &HdT &l SgrlT ST
Hpl

AV YR W1 Td dIgq Aead Y™
RIS aRt&ToT H SIASTTR grsfas- 6 enfie

SlafISiTeTR grsfie-6 &t A ad & ol IUghHT T =St
T, HPR g | TAP Hg TEIH ofld I & A1 QU
MATPR BT 21 395 Uhgq 37BR &b he 3T g &
3R Ig SIS FAT AR aTel gl A Geh ¢ | &1 a9 b S[el b
YR W, 39 Fx J 41.86 /2. &I fIuue I Sust
I g8 SNl b FdHs Jerrg fobesy ofmr i (35.52
T/3.) P gopEat 17.87 Hfierd iferes g1 udel dar &
AT TP g BT AT IR 70.0 T I &1 5T dal i
gaTS Ut Jur & §1¢ 108 AT 7 &6 511 wepet g 3R T
3FEE! HUSRUT & U1 STt &1

o1 2.8 : SleifierR grsfiie-6
Fig.2.8: DOGR hybrid-6

QTS § AR G G 9TshHI Uq 3iel: TSTTel) T faepT

TG Bl b T UG AT DN TR G JAPAT D
SEIPRUT AT UIARYT BT R STRT I AT | SIBAISHAR
fopet bl e fohetr gevfir o TR Gl bl TN
T & forg i, sraveemy ® i e o u) i
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Further, 110 F, hybrids of red onion were
developed by crossing between five MS lines (MS
48A, MS 65A, MS 111A, MS 222A and MS 1600A)
with selected 22 elite lines as pollinators viz. 546-
DR,571-LR, KH-M-1, KH-M-2, RGP-1, RGP-2, RGP-3,
RGP-4,RGP-5,1604, 1605,1606,1607, 1608, 1609,
1612,1613,1629,1630, 1657, 1663 and 1666 and
evaluation of these hybrids during rabi 2017-18 are
in progress. Evaluation of 9 synthetic crosses made
between selected six elite lines and evaluation is in
progress. Advancement of 18 combinations by
crossing between selected elite lines with DOGR-
1203-DR is in progress to enhance earliness and
bulb storability.

DOGR Hy-6 introduced in AINRPOG trial

DOGR Hy-6 is an onion F, hybrid suitable for rabi
season and its bulbs are flat-globe with medium
red. It produced uniform bulbs and free from
doubles and bolters. On the basis of two year data,
this hybrid produced 41.86 t/ha marketable yield
which is 17.87% higher than best check Bhima
Kiran (35.52 t/ha). The average bulb weight is 70.0
g with a thin neck. Its bulbs harvested in 108 days
after transplantand good in storage.

Development of male sterile lines and in breds
in onion

Purification and multiplication of five red onion
male sterile lines were continued with the selected
bulbs. Three combinations in BC, stage for the
transfer of male sterility in the different varietal
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background of DOGR varieties. Development of
inbred lines from the single bulb of selected parents
(47 inbreds in 1,20 inbreds in I, and 3 inbreds in I,
stage) isin progress.

o 2.9 : I o oid: TSI dershHl o1 faepr
Fig. 2.9: Development of inbred lines in
onion

ot 2.10 : TRI% & SRM GaTS Y Y RIS U, a1 & B: ATE A HUSIRG &g (ElAISTeR gefoie 8 v gisfere 50)
Fig 2.10: Six months stored bulbs of onion F, hybrids harvested during kharif(DOGR Hy-8 and Hy-50)

Athg TS U, BRI Pl e

I HIAH b QRIFT THUH GTshHI bl SNT bl 8Y & Uh,
TR T HeI A ol T U, AR el 17 8-
FRfie-1 ¥ Rk Joria fo & gameet 69.33 wfcrerd
G BT 17-S- gRfeie-2 (20.61 wfierd) & Faferd
T TR 3 heiel dEaR e SIS Ta ST g
o H 18,14 UfIT 218 UTS TS| o foet 3 el
o} pcfeT Uep AR N &) S o F el i SuT gIRiet
S STalfch 2 G FHI U Y (frferept 2.13) |

Evaluation of white onion F, hybrids

Ten F,hybrids using MS lines were evaluated during
kharif. F, hybrid KH17-W-Hy-1 reported 69.33%
heterosis over respective check and superiority
over Bhima Shubhra followed by KH17-W-Hy-2
(20.61%) over respective check and 18.14%
superiority over Bhima Shubhra. Only one hybrid
gave significantly higher yield over check variety
andrestofthelines were at par (Table 2.13).
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Table 2.13: Five best performing F, hybrids during kharif
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Hybrids (i/R) | a7 |dm@de| @ 3 garl | e b A | bl el
TY (t/ha) | SuT | 9R (M) | (sfder) | (fem) HER ST (wfyerer)
. MBW | Doubles TSS Superiority
(e1/%) bl (wifcrerer)
MY (g) (%) (‘Brix) Heterosis over | OVer Bhln:a
(t/ha) respective | Shubhra (%)
check (%)
Ak 2070 | 19.60 45.81 0.00 10.78 69.33 69.33
KH17-W-Hy-1
PRI ~SY TS 2 1491 | 13.67 37.25 1.35 11.27 20.61 18.14
KH17-W-Hy-2
LTS Eefae 3 16.62 | 1458 34.49 1.70 11.07 1.15 25.99
KH17-W-Hy-3
T -144
(5,) 11.40 8.15 25.67 2.99 10.80
BSS-144 (F,)
T -262
62 (¥h) 1948 | 1420 | 4033 3.06 8.10 22.68
BSS-262 (F,)
tﬁq,T B (FerTR) 1292 | 1157 38.28 0.00 9.93
Bhima Shubhra (C)
E E 8.11 7.67 15.19 25.17 1.48
C.D. (5%)

TY-Total yield, MY-Marketable yield, MBW-Marketable bulb weight, TSS-Total Soluble Solids

TBH @RI & GIRTH Whe WIS U, Wi $T Jedid

TET BRIt HIFH H THO JIhHT T TN Geh TS Th,
AR Bl Holehd fbaT ATl Th, HIR Tolch—Secg—
TfSE—6 1 STal 28.20 HfcTerd Bl e ST 3R IR 18
& HUSRU & IWRIT 31.20 TRIerd &l FaT o7 AR &ifey
T TS STelfch 3P d1G TR STl Yolch—Sea — BT se—2
(21.60 wifdrereT) 3 o7 7 T} T Gttt F TR o
foreT § 38.40 Hfcrerd &t WUSRUT &fer St TS| U, HaR
Telh-Seeg—glRisie—5 H HHT g9 & FopEel H 22.10
TfIeTd &t ASAT UTS TS i 359 USRI &ifey el 31feiep
SRTHT 49.70 Tifierd &ff | IR H1g & HUSRUT o SIRTT FeRT
P AR & Uh, R Telh—-seegd—glzise—1 (29.30
Tifcierd) o Ud AgUR Uh, AR Teldh-Segd— 3isS 6
(31.20 ufcrerd) 9 urg 1 (cfetant 2.14) |

Evaluation of white onion F, hybrids during late
kharif

Eight F, hybrids using MS lines were evaluated
during late kharif. F, hybrid Lk-W-Hy-6 reported
28.20% heterosis with the lowest weight loss of
31.20% after 4 months of storage followed by Lk-
W-Hy-2 (21.60%) over respective check with
38.40% storage losses. F, hybrid Lk-W-Hy-5
reported 22.10% superiority over check Bhima
Shubhra but storage losses were high about
49.70%. Lowest weight loss was reported by F,
hybrid Lk-W-Hy-1 (29.30%) followed by F, hybrid
Lk-W-Hy-6 (31.20%) after 4 months of storage
(Table 2.14).
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Tferet 2.14 : TS @RI% 201617 & IR W WTST U, WA BT e Td
Table 2.14: Evaluation of white onion F, hybrids duringlate kharif

3G FASuSl| fawom | fAuwos | Sga | dRa | P | GERH | IRAE S | WRa | W gm s
Hybrids (e/3)| dva et [da | de & |gomelier | oW | weRw % | geFig | ged
TY | (e°/8) | WR | (vfdeE) | (ufder) (S uerRf| aen | acww | /s | S
(t/ha) | My | (3) | Doubles | Bolters | (‘Re) | ¥ | wRefd | gower | (vfem)
(t/ha) | mpw | (%) (%) | 1ss | (RF) | (wfem) | W@R  |Superiority
(® (‘Brix) | DTH | Gross | aiorr |over check
weight | (gfaer) Bhima
loss after 4 /| Shubhra
months of He(t)e;}rosns (%)
storage er
o respective
G2 Check
(%)
qaéﬁ—s@—gsa@;l
3890 | 2450 | 66.10] 030 | 3320 | 1250 [13570] 2930 | -510 | -10.70
Lk-W-Hy-1
Qaéﬁ—@—ésﬁsﬂ
3510 | 27.20 | 6520| 120 | 1540 | 12.40 |133.30| 3810 | 2160 -0.50
Lk-W-Hy-2
-G gIglsls 3
RS 3640 | 2770 | 63.70] 270 | 17.20 | 1270 [133.30| 3820 | -4.20 1.20
Lk-W-Hy-3
eI T BISH 4
3570 | 2620 | 5740 3.10 | 21.10 | 13.00 [135.70| 35.40 6.40 -4.30
Lk-W-Hy-4
Teloh- S —ERIE 5
4510 | 3340 | 75.80| 0.80 | 2420 | 12.60 |134.70| 49.70 | 2210 | 22.10
Lk-W-Hy-5
-G gIelsIs 6
ISR LER 4590 | 2970 | 67.40| 6.60 | 2740 | 1240 |135.00{ 31.20 | 2820 8.50
Lk-W-Hy-6
ST T (Geria)
BhimaShubhra(C) | 3560 | 2740 | 6600 250 | 1430 | 1130 |13430| 3840
10.00 730 | 1360 450 | 090 110 | 290 16.60
CD. (5%) : . . : : . . .

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

2.5 : TIToT ° YR g Sta-Hrenfidhra giea
: UTA SITIRTSIAT & J1e09 | WSt H SO SeoiRoT

QIS U4 ST STH Qe &l |1 st faedl a1
SN STRIFTSIT & HTEdH A SO T IR0 Bl H

3T 1| URT WEEH R Pl 10944 Hdian! (raRue
I forat) o1 Fae fmam mar Ak 283 Uy R
fopg g (qrferent 2.15) 1 FAl WEEHICR 6 7G| Pl
140 UTUSI &1 STT= YOI o foTq 1 T8 3R 118 BHi gfE
SO o HU H T TS| ST H 80 Hfcrerd A+t 1fereh
SIS UTqUe eMfiel &1 Qediaeul & foly SO

2.5: Biotechnological approaches for
improvement of onion

Haploid induction in Onion through in vitro
gynogenesis

Seven varieties of DOGR were used for induction of
haploid by gynogenesis. A total of 10944 explants
(immature flower buds) were cultured on
induction media and 283 plantlets were obtained
(Table 2.15). One hundred fourty plantlets were
tested for ploidy with a flow cytometer and 118
were confirmed as haploids. The haploid
constituted more than 80 percent of gynogenic



qIGUehT BT SYAR 0.25 mM DI & waref fopam |
1 IeuTeT & 1Y sl 7T & T 20 Evg el
(qferent 2.17) @1 a1 71T 3R 10 STF dhal § Iou+ gt
T AT TP U F i1 ST <xaT T A utei ¥ ferg
3FIET HIGT SISTY] eIT IENep=u UrdT T AR &1 H Yo
fage =8 g

aferepT 2.15 : TS H STRATSTAA Ul T SHRuT

Table 2.15. Induction of gynogenic plantsin onion
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plantlets. The haploid plantlets were treated with
0.25mM colchicine for doubling. Around 20 past
season DH bulbs (Table 2.17) were planted for seed
production and flowering was observed in 10 DH
bulbs and seed set was observed in one plant. Rest
of plants ovule enlargement was observed and later
the embryos shrunken and dried.

e @1 AW EpTad TS Rl I AT SoRT R R wea | SRS gyasiierar
Name of the variety | No. of Onion flower inoculated | No. of shoots induced | Gynogenic efficiency

A7 fR/B. Kiran 1795 8 0.45
of{H7 81h ¥ /B. Dark Red 2192 42 1.92

AT I191/B. Raj 1937 93 4.80

o7 41/B. Shweta 1768 87 4.92
a7 ¥ /B. Red 1431 37 2.59

HHT JUR/B. Super 1476 15 1.05

ofiT 91feh/B. Shakti 345 1 0.29

A/ Total 10944 283 2.59
qTfereT 2.16 : STRITST Ul &1 IO ot faeeryor
Table 2.16. Analysis of ploidy of gynogenic plants

s ST Y 91Ul B R Jford i 3npfora ufcrera
Variety No. of plantlets tested No. of haploid Percent haploids

97 fh"=/B. Kiran 7 7 100.00

o7 ST ¥/B. Dark Red 20 16 80.00

o7 IST/B. Raj 40 32 80.00

T &1/B. Shweta 37 35 94.59

f{HT S/B. Red 26 21 80.77

HHT JU=/B. Super 9 6 66.67

o7 91feh/B. Shakti 1 1 100.00

Pl /Total 140 118 84.29
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drfererT 2.17 : fUBe 51T & STRITST Uil HY SRS AT

Table 2.17.Survival of past season gynogenic plants

ofH7 5= /B. Kiran 3689 89 15 14 3
T 31 Y
‘ 2387 113 32 29 3
B. Dark Red
ofHT ST/ B. Raj 2376 90 22 18 2
TSI3TR / ADR 2145 133 20 19 1
AT goR/ B. Super 2310 203 67 60 9
AT 9491/ B. Shubhra 1296 75 34 31 2
%/ Total 14203 703 190 171 21
TS $UHCH SeuiRac 6T B o Generation of EMS mutant population in onion

@S fFT H T R P 150 I NI Bl IAHR
HhIethe R § RFTIRIT TRIT 3R SR vear Sl o=
% foT 3% 6 & & folT 40 mM T 50 mM STHTRT & STef
SuaRa foear w1 3.5 vg 7.7 ufderd &t A a@
FARIheT RIgwe & oy PR (R 2.12) 9w @

o SRaciorar & samaefierar &1 gdm getar g (e
10
< 8 I
¥ 1
i 1
2 3 1 Sl
" Abprats

Total 150 g seeds of onion variety Bhima Super
soaked in phosphate buffer for overnight and
treated with 40mM and 50mM EMS for 6hrs for
generation of the mutant population. Chimeras
(Fig. 2.12) for chlorophyll mutant were observed to
an extent of 3.5 and 7.7 percent indicating the
efficiency of mutagenesis (Fig 2.11). A white bulb,

40m MM\I nmmlr#ﬂunSDmM
R 2.11 : SR WIToT SReaT B URIT TRIT FARIthel BISERT T

Fig. 2.11: Percentage of chlorophyll chimera observed in mutant

onion population

fot 2.12 : FARIRS HIERT &
Fig.2.12: Photograph of Chlorophyll chimera




2.11)1 50mM SUATH ¥ SUEAIRG RIg¢ AEAd H Udh
jthg o, Piel dhg 3TR ToTTeY wggve uTg Y| it SedTe
& T ST 6000 i T YT AT 17| et TGaTs
ATATH B

TSt ( Oferge wiar) ® Srgshw SmeTRa AT 6 uga
Tq AU, Gforgw Ut & SiFuedt guR & forg
SIh1 BT gRATARYIAT

Ve & S sRifdes der Sifde qara UfiRIfeaT &g U
JUlTclidg STIAY BI Jfderd AFIDhdT § qUT Ui
HRIHAT H DT ST & forw Iom-df BrishAi
TSI UG e IR RIS i gt A wfieprf guvfiy
Tenfihi Aremt B ST & fHaTd SRevd g1 $9eTy,
39 91 R g1 a1 7 b Uhm ™ dg Ae8vr, S SUS
3R el WUSRUT &l alet WIS AR & bR @ik
fafae goFH-4d |al S ugam A & oy smrfae
ARl BT SUANT PR WIS ST Y AfeeAanat @t
GETRAT R bl fee 7 TR fapg S|

oI, e [T &1 e # SMafies R @l a9
Pp 3R Ay vl Se-ge &Y ygae ddp P
EATCRUTY T SEoUI JATU[fdes AT bt FieT T TS|
T AT SETe | oot 86 MU HThR] bl TioT
I 3R P SRR FAT g BT FeiRor i
(for 2.13) | @IS, g 3IR a7 wiferdt \fed oot 23
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yellow bulb and glassy mutant were observed in
50mM EMS treated mutant population. Around
6000 bulbs were planted for production of seeds.
The cropisinharvesting stage.

Identification and characterization of sequence
based markers in onion (Allium cepa), their
cross transferability for genotypic improvement
of Allium species

There is an urgent need of a systematic search for
abiotic and biotic stress resistance sources among
Allium and their utilization in breeding
programmes, pre-breeding needs to strengthen,
and both conventional and biotechnological tools
employed for transfer of useful genes to
agronomically accepted backgrounds. It is,
therefore, envisaged that effort shall be made to
unravel the complexities of the onion genome by
using molecular markers for identification of
diverse pre-breeding sources and development of
onion hybrid having uniform bulb character, high
yield, and good storability.

So for development of hybrid, widening the genetic
base and identification of diverse Allium
germplasm, cross-transferable and polymorphic
molecular marker were mined. Total 86 molecular
markers were mined from the public data base and
determined cross-transferability and poly -

| Alfium | Allicm sativum |
[ Allum cepa_ | Qs"""“"“ Wild Allium | [Wild Aftlum_|
e ] S

—

-
=
—

1 2.13 ; vform wnfer &t Soew
Nilyioie

- - Fig. 2.13: DNA fingerprinting of
- Allium accessions
1_ B.Red 8 B.Omkar 18_ A. Capa var, Aggr. 5 Manipui
2_ E.Rﬂl '|E H F'lllplE 15_ A Cﬂ_l.: var.aggr 3 Meitel THow
3_ B.Shakti it A.TUL'I"'I'USHI'” 20 A, Altleum pell (Ausdauernd) A1-284
4_B. Kiran 15 4 F.usru;n'crs.um 21_A. Copa var, Aggr.4 Eshing Tilou
5_ B.Shubhra 13' Godavari GY Mut &I 22 A, ampeloprasum L. Balody CGN-18T24
?- :-ED':‘"‘ red 14 RG-32 23_ A. Ampeloprasum Blue green autumn Neptune Leek
Super -
g 5_5,1ita 15_COL-AC-38-362 i
= 16_ GOI-VWr-GR
17_ACC-183
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e 2,14 : GARE § 22 BRI SRR Tl
JEOUII M AR R R 23 Uferd
R & e e R W eRid

Fig. 2.14: Dendrogram showing the genetic
relationship among the 23 Allium accessions

Allium sativum

based on 22 cross-transferability and
polymorphism molecular markers

= o
) £4:$ }

f——02

vforg TTferl o dter arraferes fafded & et ae &
T A 23 PRI FRICRUNIAT qAT FEHIUAT ABRI T
SYANT o (R 2.14) 1

THSTRYUY (31spH Wafere yrafefa agwafiar ) arehsi o1
UGN X A & fafde GerenHi i Turfaes BhifHT
e DI SAfCaAdT 3R g8 ST PR & f1q glerrmr #
STET ST 21 G 59 e § MefIfde & gt |
& folu 980 P9 A HIHR IueTed E EIAD,
THITRYYY ATehRY & fepr giferan ww § g fomam T 8
3R ST IWANT Ao AfST i Pl Al P ared
ST P DIfST I B gafefd e § fhar | 7ep
SWRINT e AR SMd T Beell § b e @
FIfh I AR QHTE! b ITAR HOEE U4 S
g THTUIT §U & 3R 3 SEE ©U A T P4
it SR dTeft i o HTeTm 9 giiet g ot €
3T THRIRUUT HTSR AT & Il™T | Bl IUART b
e DR A Wl (35 Sy &6t BhifFT &t 1)
IRUMHRERRY, FEHURI P TR IR 56 Wil &l Ugam
& TE ST 37 Ul Ught arel § (qrferar 2.18)1
O: STeT fa=ouur i wfehar T R B

morphism (Fig.2.13). Among which 23 cross-
transferability and polymorphism markers used to
determine genetic diversity among 23 Allium
accessions including onion, garlic and wild
accessions (Fig. 2.14).

Molecular screening of garlic diverse lines
using SRAP (sequence-related amplified
polymorphism) makers

Garlic is known to be for complex and longer
genome size in Alliums. Further in this crop, very
few molecular markers are available to study the
genetic structure of morphologically variable
genotypes. However, SRAP markers are recently
developed and used to amplify coding regions of
DNA with primers targeting open reading frames.
They are used in many other crops including garlic
as these makers have proven to be robust and highly
variable, at par with AFLP, and are attained through
a significantly less technically demanding process.
Hence garlic core set accessions (35 genotypes)
were screened using nineteen pairs of SRAP primer
set. In results, 56 amplicons identified as
polymorphic while 37 are monomorphic in nature
(Table 2.18). Further data analysisisin progress.
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qTfereT 2.18 : e BIR e WA (32) TR THITRY UT3HR Wel &1 dfos dew

Table 2.18: Banding pattern of SRAP primer sets over garlic core setaccessions (32)

Primer set Polymorphic Monomorphic Primer set Polymorphic Monomorphic
band band band band
em6mel 2 1 em6 me3 5 2
emlme2 5 2 emlme4 5 1
em?2 me2 2 1 em?2 me4 2 5
em3 me2 5 1 em3 me4 4 2
em4 me2 1 1 em4 me4 2 2
em1me3 7 1 em6 me4 2 2
em3 me3 2 2 em1me5 7 2
em4 me3 3 2 em3 me5 - 3
em5me3 - 2 em4 me5 2 2
em>5 me5 4 3 Total 56 37

SR AT /Primer set - em6 me3

vforrm egaviv (siie-16373) H gsu ISIR0T

yaferd UG ererar uaifterer uRfeufa (S
TeIfieTel SUAR) 3iR Riesdfers srat (e, SuaR) &
yfcrfoha H vepter o UfRT Haemeial vfers eggeivg ufafe

fSiieT 16373 H g ySiftepiet URRUTT b afafa o0
IR B LT ot TRAT| AT 16373 TffE & dtet

fo 2.15 ;. g dR ¥e 35 Wit
YRS em6 T me3 BT 0T te-

Fig. 2.15: Banding pattern of primer set
em6 and me3 on Garlic core set 35
accessions

Flower induction in Allium tuberosum (CGN-
16373)

Flower induction under short day condition was
studied in photosensitive Allium tuberosum entry
CGN-16373 in response to inductive photoperiod
condition (Long day photoperiod treatment) and
Gibberrellic acid (GA, treatment). The plants of
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DI W H DRI TR A AT 7| W A907 &b 709 T
diel 1 el TSifHepTet (9 B Pt gu Ud dguR=d 10 &
b 400 gTe & TS o1 T ST &b 4 pmolm s
PAR &1 3RS Uepre) aRfRUfRl o @1 m sk
Rresiferen amat Site, STaR (S 1 e ucifere; & 2
S, 200 didiew; & 3 & udifomrer qem Sfiu, 200
didiey; 2t 4 ; f=wn) far w1 SwR & 55 fo 901G,
3l eIl rel dem 200 didigy Sfiu,  fesgepra @i
gferfspar # fisfied 16373 § a1 3erar Thy uget qen
OSIT UTIT AT $99 IR0 bl g i T8 31k 31 &1 auf o
forg gwifora fopar mar iR gafore s It srewe H
A -gsfdca sear URRRIRT & dgd Uform egeRIgT
bl 39 Ul d§ U graEr @ MR B ardt
urdes fepafafer 1 sree e R eu™ dfegd o
ST |

CGN-16373 entry were planted vegetatively in the
field. On 70" day after planting (DAP) plants were
subjected to long day photoperiod (9 hours day
light followed by 10 hours supplemented light of 4
umol m™s” PAR using LED Lamps of 400W) and GA,
treatment (T1: long day photoperiod, T2: GA,
200ppm, T3: long day photoperiod + GA3 200ppm,
T4: Control). After 55 days of treatment, scape
initiation and flowering were observed in CGN-
16373 in response to long-day photoperiod and
200ppm GA, spray. This finding is confirmed and
validated for two years and hence now the further
study will focus on the study of the molecular
mechanism governing flowering behaviour in this
entry of Allium tuberosum under non-inductive
growing condition.

ot 2.16 : Ufora egaviv T It HEdT HiSie - 16373 W g8 ScRuT

Fig 2.16: Flower induction in A. tuberosum accessionno. CGN-16373



URAISHT 2 & dgd EF &R W Axgfodl i@
TRyl / fahel T USTIepvuT

Fegia freita Frfes wfafy grr v 6t 9 vd age
& e fope srfeRyfara

AIPITI - TST Ud eI STTAIM Ferer gRT fenfiad
STl QITST Y g fopet e offT arge e 3R ot he
JeT JEgT d1 w e o ude @ pag fhed
Efh affa grT A 16 SHaRl, 2018 @l TSI
JferRga & o 261 (3) (PN w@ fFae weam
AR ) GRT SRR fobarr a2

aTforet 2.19 : JrfeRyfer faei i v ferad

Table 2.19: Salient features of notified varieties
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National Level and
Registration of Lines/ Varieties under Project-2

Recommendations at

Notification of two onion and one garlic
varieties by CVRC

Two red onion varieties viz.,; Bhima Light Red and
Bhima Safed and one garlic variety Bhima Purple of
ICAR-DOGR have been notified vide Gazette
Notification S.0. 261 (E) dated 16" January 2018
(Ministry of Agriculture and Farmers Welfare).

e fa9ryaTd / salient features

MATBR 3P &b AT bl ATe A, G TR 60-80 I, Taatt
e, por gomefier o ugref sfer 12,5 | 13.5° ST Jor s
Td AR dTel Shal | oRTHT Jh| I&ft § 3itad Sust 36-40 /2.,
W # dig Auur b 110-120 T 1% B aRusdr, b Bl
HUSRU &FT 5 ¥ 6 ATg, UTd HIg USRI & d1¢ Pl 1R &t 25
AT | HH, TheHM diaT U, HUSRUT 6 s &, fored
e offer R oY < AR

Light red with globe shape, bulb weight 60-80 g, thin neck,
TSS 12.5-13.5°Brix and almost free from doubles and bolters.
Average yield 36-40 t/hain rabi. Bulbs maturity 110-120 DAT
in rabi. Bulb storability 5-6 months. Total weight losses after
five months of storage were less than 25%. Uniform neck-fall,
goodin storage. Field tolerant to thrips and foliar diseases.

¥ / Varieties Glﬁﬂﬁm ?‘R@H &=
A= Recommended
Notification Areas
No.
RIS IECEE TN 261 | Xt : FAfed @
Bhima Light (3) feie aftret g
ed 16 SHa<t, | Rabi:
2018 Karnataka and
S.0. 261 N
(E), 16"
January
2018
i g w261 | @
Bhima Safed ) 7w ARG, ORI,
16 SHaNl, | @Hlesm, eI
2018 TR, HENTE,
S.0.261 @_%?TT, SIS
(E), 16" CINERISIS
January Kharif:
2018 Chhattisgarh,
Gujarat,
Karnataka, MP,
Maharashtra,
Odisha,
Rajasthan, and
TN

MATBR BT AqTel Fhe Pe, Hg TR 70 A 80 M, el
goeficr T ugref 3ier 11.0 & 12 *fad, 5 uferd 9 oft om
SiTE g AR aTel B, TRIH A § 18-20 /3. &I I, Th
4 dier AU & 110-120 f&F 915 g uRuepdl, WRh § Ba
HUSRUT &l 30-45 o, frey wd quffy i &t wigferet fesy,
A1 Td TRAREHRUT Q1 SRATST b o1Y Sugeh

White with globe shape, bulb weight 70-80 g, TSS 11-12°Brix
and less than 5% double bulbs and bolters, yield 18-20 t/hain
kharif. Bulbs maturity 110-120 DAT in kharif. Bulb storability

30-45 days in kharif. Moderately tolerant to thrips and foliar
diseases. Suitable both for table and processing purpose.
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&1/ Varieties | tfeRga AT &= e fa9ryaTd / salient features
= Recommended
Notification Areas
No.
T atfer THAl 261 | @ : TFY TR, | HEAH SR P Tl ST g qe 135-140 A o uRuwer,
Bhima Purple | () ffip | Rgr, gRamom, | Susi 6 9 8 &1/3., e v uoffa it &1 e afgsy] -, 6 9 8
16 SR, | Prifcd, HERIE, | HIE Sl HUSRUT &
2018 TS W SR Medium size compact purple bulbs and matures in 135-140
S.0.261 BI%’%T days, yield 6-8 t/ha. Field tolerant to thrips and foliar
(E), 16" Rabi: Andhra diseases. Storability 6-8 months.
January Pradesh, Bihar,
2018 Delhi, Haryana,
Karnataka,
Maharashtra,
Punjab and UP

9T @T$e S/ Bhima Light Red

offT W%he/Bhima Safed

ofter cFcfc_"I/Bhima Purple

ot 2.17 : e fopeeft Frieffen |fAfc g1 =t Ua aigsgT bt s1ferRgfRret fobesi
Fig. 2.17: Notified varieties of onion and garlicby CVRC

gier fhe Td Fu MfAPR HReTvr wiftraRur § v i
31 Ud g Y U fheHl T Utiapvor

ATeT TS Y Q1 Trafera et e ot fme g ofiar v
B WA & oy der e 1d o SIfIeR Avem
TTfereeur, 93 gt § usiigd drn T | T fhe &t
3T T § 1 Tt 8 15 2014 i 19 TawR,
2015 TUT Yoflawor Hwr 2016 & 341 fiHiw 22
3FRER, 2016 g ST T ¥S &6t rrded Fear s 2 T 9
15 2015 &7 26 Fawer, 2015 TAT YSihRur HEAT
2016 &1 342 fiP 22 3RRER, 2016 ¢l TEgH DI Wb
T ofiHT Sl ot Ui fohet T oueh STfIehR AR
Tifereer, 9 gt o usiiad awman T et smdeT
T 2 UWE 4 16 681 fiHid 6 S, 2016 3R
USTIehRUT ¥t 2016 i 427 i 29 femeR, 2016 &l
TSt Y Ueh v ofeT 3T uge 9 € dten foRm vd e

Registration of two onion and one garlic
varieties with PPV&FRA

Two red onion extant varieties i.e. Bhima Kiran and
Bhima Red have been registered with PPV&FRA,
New Delhi for its protection. Bhima Kiran
Application No. of E1 AC8 15 2014 dated 19 Nov
2015 and Registration No. 341 of 2016 dated 22
October 2016 whereas Bhima Red Application No.
of E2 AC9 15 2015 dated 26 Nov 2015 and
Registration No. 342 of 2016 dated 22 October
2016. One garlic 'Bhima Omkar' has been
registered with PPV&FRA, New Delhi with the
application No. E2 AS4 16 681 dated 6 June 2016
and Registration No. 427 of 2016 dated 29
December 2016. One onion variety Bhima Raj
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31f¥repR AReror wiferaur, = gt o Ut HARISED already registered with PPV&FRA. Six onion
. fhat gem offmr erh Y, figr afes, oftgr &ar, fflr varieties viz; Bhima Dark Red, Bhima Shakti, Bhima
T, HIHT R AT AT ATSC VS T g dI U e Shweta, Bhima Shubhra, Bhima Super and Bhima
off7 qde &7 dofieneur il 37erar gier fows g FYED Light Red and one garlic variety Bhima Purple are
ferpR AReToT wTferesvur, % fegst gRT fopar ST aren under registration/ DUS Testing by PPV&FRA.
SRITA TRI&0T I TRTRT TR g

qTferat 2.20 : diter fhe U g 31T R WRET0T WTferasRur H 35l o1 ytianor
Table 2.20: Registration of varieties with PPV&FRA

Crop Variety Application No. Registration No.
ISt T I 2 @i 3 14 1300 2015 @1 262 foie 19 3peRr, 2015
(vferm fiar wer) | (§i-780-5-2-2) | L JeTE, 2014 262 of 2015 dated 19.10.2015
Onion Bhima Raj E2 AC3 14 1300 dated
(Allium cepa L.) (B-780-5-2-2) 1.7.2014
AT fohee $1 w8 15 2014 2016 @1 341 foied 22 3rheR, 2016
(Saiofarr 597) | feie 19 o, 20156 341 of 2016 dated 22.10. 2016
Bhima Kiran E1 AC8 15 2014 dated
(DOGR-597) 19.11.2015
o X 2w 9 15 2015 2016 @1 342 fied 22 3rheR, 2016
(-780-5-3-1) | 26 FawsR, 2015 342 of 2016 dated 22.10.2016
Bhima Red E2 AC9 15 2015 dated
(B-780-5-3-1) 26.11.2015
A T 3HBR $2TWH 4 16 681 2016 @1 427 fodiep 29 fewmRr, 2016
(vfererm Hergem gat.) | (e 200) feiep 6 S, 2016 427 of 2016 dated 29.12.2016
Garlic Bhima OmKkar E2 AS4 16 681 dated
(Allium sativum L.) (AC-200) 6.6.2016

ofiqr ¥$/Bhima Red

ofiT 351/ Bhima Raj T 39®R/Bhima OmKkar

ford 2,18 . ST AT AGG Dl USiighel HHTTa—SIASITSTR e
Fig. 2.18: Registered ICAR-DOGR varieties of onion and garlic
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Crop Production

RIS 3 : WITST UG BEyH $I ScaIghdl 6™
¥ U Fufhd ST vd UINe dcg UaeE a2
ENNERIEE I

QTS U4 o]l & SeuTer SiR SUTGahdT H I 3T
TRl & T Mafie UR d_h Tgian! Bl ST
Harcht 8| 5 URIIST & dgd 39 faem § erez fomam m
e TR fearss SeuteH Henfifonat o e dem
gl 39 IRt H I IRD G RFarg orgE, R @
IR Teh eTegd Haed 1 SeIe v, SAd WIS ST
ICUTE AT Ta TOTIT STY T, WIS 9 g &b 90T
T I HRT BT TN, QT § Hieft ST, =TT b1 Seured
31k IcTGHAT BT FE H GeH Sfai b et quT S
TRIG aTel gaTa IRFRAUTRIT & Tad W1 thefet H qRRfh
s wfcrfonan wR areae v anfiret 21 gTRiet aiRormi
D gl IR T T g e dg Ieate dtenfifea
&1 frer aal T O g 3t St

iRt gt favsaas RRT Jae= & Aregq |
frTO] b STE T Ut SeUTeH HRIe! SeUTeH

g &1 a1 foremt @em o ader iR o efeR %
ARRY HhHd hal Pl TN AN Ieh UIqUeh! &l ¥
g7 {47 aA & oI Uh MSIdlel BT HFDhIhRl ol §
fopam 1 (R 3.1) | 9 6T & et 75 oI dal

DI 4°Y, TTTH TR GG P foTU I TIT| GG 1o
P I, hal ot 30, 45, 75 3R 90 fei & forg mf

TR 319 H 37°9. Y UR ISR Y 75| ATy
R 8 R e (0.1 frl.) &l iR @R vl o
Jemeell & A faesfed fhar mam fiwsaids | Rig
I B D oy JRIRAT T T A1edd THOH H G0
derr digdt & ffte Jrgar & ergyfd B 1 ggar
q1eq Pl Ul wie ¥ el T IR Tdd Ut weie
fawsarde o1 Fagq fhar T 30 Al & 915, IR &
ORI & fTT Gifeiel UTGUeh! el TU crelT siadt ehl
T | AT bt STyt aTef! THUR H1ea™ H ST
T TRIT| gASI 9 BIR ITRSHIAT & T H4T -7

Project 3: Integrated water and nutrient
management and physiological manipu-
lation for improving productivity of onion
and garlic

The onion and garlic production and productivity
could be enhanced by supplementing genetic
improvement with improved production
technologies. This project undertook the studies in
this direction that aim in developing sustainable
production technologies through improved
fertilizer and irrigation scheduling, production of
healthy and virus free garlic propagules, improved
onion seed production and quality, mechanization
in onion and garlic planting, direct seeding in onion,
role of microbes in enhancing onion production
and quality and physiological responses in onion
under water/logging stressed condition. The
results obtained are presented here, which will be
further confirmed to develop valid production
technologies.

Virus free garlic plant production by
thermotherapy and meristem tip culture

Virus infected bulbs of two garlic varieties (Bhima
Purple and Bhima Omkar) were used to
standardize a protocol for in-vitro development of
virus free plantlets. Seventy-five garlic bulbs from
each variety were kept for vernalization at 4°C.
After vernalization, bulbs were subjected to
thermotherapy at 37°Cin hotair oven for 30, 45, 75
and 90 days. After completion of thermotherapy,
meristems (0.1mm) were dissected under
microscope in laminar air flow. Murashige and
Skoog media (MS) were supplemented with
various concentrations of NAA and BAP to induce
shooting in meristem. The growth media was
dispensed into Petri-plate and meristem were
cultured in each Petri-plate. After 30 days,
regenerated plantlets were transferred to MS
media supplemented with various concentrations
of NAA and BAP for multiplication of shoots.



(arferent 3.1)1 ureus faRT & foq et &t Il
ATl aTell THGH HITSAT <l SEHTe ohaT TaT | ghIST bl
fafysr G T SWAM PR Y wHU HifSaH H qew
hiceprall & faeRT & fow 60 &7 RM ureue! (38!
TRE ¥ e S1el & |rer 7 9 8 et il @iarg) Y Su-
Fafdfq fopa T faemfia gew Siceraii sk urguet &t
WA | FAMING b a7 iR STRShifadr &% &1 AT
T (IfetepT 4.2) 1 ©d | Hg TR B T8 geH
Hiep1al H 3 BioRl b AT B! TurET dlel g
faepRRrer g¢ (R 3.1) 1 vy e sfivdt & fafdrer g
DT IUANT PR TUD JUMHIPRUT HIETH BT HITDIDRUT
feparr i |
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Regeneration time and survival rate was measured
(Table 3.1). MS media with various concentration of
sucrose were used for plantlet development. Sixty
days old plantlets (7 to 8 cm in length with well-
developed roots) were sub-cultured for
development of micro-bulbils in MS medium using
different concentrations of sucrose. Developed
micro-bulbils and plantlets were transferred to
field and survival rate were measured (Table 3.2).
Micro-bulbils directly transferred to the field have
developed good quality of bulb with multiple cloves
(Fig. 3.1). Mass multiplication media was
standardized using various concentrations of BAP
and NAA.

aferet 3.1 : frvsaae RRT grsi=+ U= a9 v HIHIARYT 61 4T TUT e a9 g™ &t &R (Fdd SUDR Bl di4

YFRIG T H STTSTHIRITIRIT)

Table 3.1 Effect of heat and chemotherapy on meristem tip regeneration and rate of plant recovery

(Each treatmentin three replicates)

SUAR fafid fvsdiae H | St RAvsdias | ScRofifdar | gesi=+ (918)
Treatments A Survived meristem uferera Regeneration
No. of isolated meristem Survival % (Months)
f*RI=0T/ Control 20 19 95 1.0
@2 ﬁ?ﬂ/ ' 20 14 70 1.0
Rivaverin @ 2 mg/ml
[ o) g et
30 el 20 16 80 1.0
Heat therapy at 30 days
45 foll e 20 15 75 1.5
Heat therapy at 45 days
7 RSO
5 el 20 12 60 2.0
Heat therapy at 75 days
90 f&AT R am eRdft
fe 20 05 25 2.0
Heat therapy at 90 days
qTfereT 3.2 : UTg g Ut it B FATgAT
Table 3.2: Field establishment of recovered plant
gter / Plants Y T Gien i HEar JaReidl gien Fi wEar | Saxeifadar ufaerd
No of plants transplanted | No of plants survived Survival %
Hqfefd tTT‘!")/Tissue culture plants 60 8 13
J&H il /Micro bulbils 60 35 58
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ST ITUTEH 3R T UTERTT TR oifadh Sd-ad! Ud @1g
P TR TR BT T

W 2013-14 & SR Pl NS ITARI &b AT TATS TG
T URY fopar a1l uAd W § AR SfRe SwaR
e TR 31 Ueb WS ¥ g% s H Mg bl e A e
& foIg STt Y 7| 9 2015-16 & SR Ald STUR
¥ O § gfprRe @10 /3. 31 ot enfirer fomar wami
A= 3R Tear (WRw) wiet ([eft) wAerash Tt
3R =T IeUTEH, T IdRAT AT GGT IR W IR

fod 3.1 Wa § Y TIMING Dl T8 Iciep Hafeid e Hicpral o 3D
DRI & A1 fepRic gU Tees Urer dTel g

Fig.3.1: Tissue cultured micro-bulbils directly transferred in field,
develop good quality of bulb with multiple cloves

Effect of continuous use of inorganic fertilizers
and manures on onion production and soil

quality

Permanent manurial experiment was initiated
during rabi 2013-14 with eight treatments. Each
block was assigned for specific fertilizer treatment
and care was taken to avoid mixing of soil from one
block to another. Vermicompost (VC) @ 10 t/hawas
included as ninth treatment during 2015-16. Field
experiment was carried out to monitor the effect of

AferepT 3.3 : TTST H 5 UGTef SUST 31X 4I9eh Ted ATglT IR Saa] &b 17 W1 Ua qdarch] el T IHTa

Table 3.3 Effect of different levels of fertilizers and preceding crops on dry matter yield and

nutrient concentrationsin onion

SUAR I5F UeTf IUS (2/8.) | BIEDRA/P (%) | NERRA/K (%) AR/ S (%)
Treatments DM yield (t/ha)

Bulbs Leaves Bulbs | Leaves Bulbs | Leaves | Bulbs Leaves
dr1/T1 5.75 1.51 0.33 0.11 1.47 1.22 0.25 0.26
dt 2/T2 5.55 1.44 0.30 0.14 1.53 1.24 0.23 0.32
dr3/T3 5.20 1.65 0.29 0.11 1.44 1.20 0.23 0.30
ar4/14 4.81 1.83 0.30 0.14 1.55 1.20 0.27 0.37
&5/T5 4.95 1.67 0.30 0.13 1.36 1.16 0.18 0.40
dr6/T6 5.37 1.76 0.37 0.11 1.28 1.16 0.28 0.34
ar/T7 4.96 1.70 0.25 0.13 1.28 1.14 0.26 0.37
&r8/18 5.07 2.14 0.30 0.14 1.28 1.12 0.30 0.27
dr9/T9 3.51 1.20 0.44 0.13 1.56 1.32 0.27 0.35
THS /SEM 0.31 0.18 0.03 0.01 0.04 0.02 0.03 0.03
TATS!/ LSD (5%) 0.91 NS 0.10 0.03 0.10 0.05 NS 0.08
st/ v (%) 12.3 21.6 211 | 16.45 4.87 2.99 21.51 16.52
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IUAR : & 1~ : 75 U9 IREITH + 10 & oHf prare /7. ; & 2 |mEie ; 100 Ufierd RSN + 10 o of e /3. ; &
3 - : 75 e SRS ; & 4 —TEie ; 100 Wyered SRS ; &t 51T : 75 Ufierd SIRSIh + 10 e gifarare /3. ; & 6 -
HepT : 100 Tfcrerd IREINE + 10 &7 gHieraRe /7. ; & 7-HehT : 75 Ufierd 3RS ; &t 8—HeT : 100 Ufcerd eTRE®; & 9 10 &
grfferrare /2.

Treatments: T1-Soybean: 75% RDF+10t VC/ha, T2-Soybean: 100% RDF+10t VC/ha, T3- Soybean: 75% RDF, T4-Soybean: 100%
RDF, T5-Maize: 75% RDF+10tVC/ha, T6-Maize: 100% RDF+10tVC/ha, T7-Maize: 75% RDF, T8-Maize: 100% RDF, T9-10tVC/ha.

ATferaT 3.4 : YT Sifde BT vd JaT SdaT AT R 3roifaes SdRai U @ie & eI SUART &1 4T

Table 3.4: Effect of continuous use of inorganic fertilizers and manures on SOC and soil fertility
status

SUER a1 diea | faege et | a7 Sifdd BT a7 ¥ SueTey W e (R, /2.)
Treatments SoilpH | EC(dS/m) SOC (%) Soil available nutrients (kg/ha)

N P K S
di/T1 7.38 0.24 0.76 141.1 40.7 372.1 8.3
&2/ T2 7.35 0.23 0.78 156.8 439 343.8 12.6
&3/T3 7.38 0.22 0.77 163.1 34.7 329.3 9.4
14/ T4 7.35 0.23 0.80 144.3 39.6 359.5 9.8
&15/T5 7.87 0.24 0.87 1443 24.8 320.0 9.6
16/ T6 7.88 0.23 0.83 147.4 21.4 298.8 10.1
ar /17 7.80 0.25 0.78 138.0 23.5 333.8 10.5
18/ T8 7.90 0.25 0.80 131.7 23.4 370.4 12.4
&19/T9 7.62 0.20 0.75 169.3 25.5 296.0 6.8
THSTH /SEM 0.04 0.01 0.03 3.9 3.0 11.8 1.9
TeTgS! /LSD (5%) 0.11 0.03 NS 11.4 4.7 34.6 NS
st/ v (%) 0.94 7.57 6.50 5.3 11.2 7.0 38.1

IR : & 1 - : 75 Tfierd 3RS + 10 o g4f praRe /2. ; & 2 —Aiamee : 100 ufcerd SIREITH + 10 e gf rare /2. ; &
3 QIEH ; 75 Ufod SRS ; & 4- AR : 100 Ui SREITH ; & 5-eaT: 75 Ufied 3REITh + 10 o adfferare /2. ; & 6
HepT - 100 Ty IMRSH + 10 e qHiprare /3. ; & 7—5T : 75 NfIerd STREIsh; & 8—HeAT : 100 Mferd ARSI ; & 9 -10 e
gfeRe /2.

Treatments: T1-Soybean: 75% RDF+10t VC/ha, T2-Soybean: 100% RDF+10t VC/ha, T3- Soybean: 75% RDF, T4-Soybean: 100%
RDF, T5-Maize: 75% RDF+10tVC/ha, T6-Maize: 100% RDF+10tVC/ha, T7-Maize: 75% RDF, T8-Maize: 100% RDF, T9- 10t VC/ha

SR SUART &b JATE i R TR &b o1y W asveqor
fopar Tl Smifaw SUERI den gHferRe SUER &I
T | gdadi! ¥ieT b ®Y H Fehl & A1 3Thel 3Rifadh
IRPI BT TR F R SFET B | Bl SR Do
Ut 1g T (ot 3.2) | ARTEE IS AT TolTel! &
qHet ¥, STARI & di9 PIg SFE1T = <= df gl

soybean and maize (kharif)-onion (rabi) cropping
system and four fertilizer treatments on onion
production, soil fertility and soil health. We have
observed significantly higher bulb yield in
treatment received inorganic fertilizers alone with
maize as a preceding crop compared to treatments
that received inorganic fertilizers and VC (Fig. 3.2).

foreft| 31chot gHTRraIC BT ST e R A IUART

ool H SHEIIT Y | PATR [JUUH T o5 gIRIe

In case of soybean-onion cropping system, no
significant difference was observed between
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g3137hel 3Fifdep IeRepl bl TN R D It H
3t IRepT qUT THIHTIRT BT THvITY TART e TR
e uaTef IuST, HRRA, UICTRRM 3R Fehs AT §
SHTI BY A TGkl 88 (qTierept 3.3) | 3fifep IeRep!
T 3Tchel T R I JorT H 3Foifdes IeRepi b A1 IHT
FFIRE BT YN R R IR 3T SHfddh e, Ta1 |
SUCTey ATSGIST, BRI 3R Fehe J1H1 TGRid g8
(aferent 3.4) |

TS Y IUST, UINE ded AT IR BT I[UrET uR
frowreft AT HTSPIRTSSTE S IhTHRUT BT TUTT

af 2016-17 & SR O TREREN § $oT 13 STR
SATSTHTY Y ST RITST T SUST, UIYep dicd HIAT 3R St
U IR BB RY garefier stam] (fowet) oik dvem
CIBTRROT JTAT TRIUUT & THIG T eI B b folg
U W URIE0T TR 71 UAT ¥ B ST H Iued
ATSCIo 3R TR T B TTHT, WIIRIT TAT BRI
6 gegq AT IR R i S qEr off (arferar
3.5) | uRurH! § gt Trer {35 fasror form fanft Selkap @t
TRINT 21 fopam 1T 1, Y g H SRl b AN aTel
SUARI | aten gfg siik fuve amw Sust o SgaHy afg
3 | HTSPIRTZSTST CIepTehRUT AR T duselt SheprenRur aret
R0 SUER & Jeprael H HIGHT CIepTehvuT dTel IR B
e fduM A JT $d Bharg Iust H 2 -3 frerd
IGIRT 3@ &l et (cTferenT 3.6) 1 99 ITART &l JoreT
T divad) vd ATshRISSTer Bl SIBIhul i F TS &
Titel o URTaAteST UotTed TfIfafey oiR Wi A1 4 qgiast
g3 (qMferepr 3.7) 1 goeb ugref U iR UIep dlea A1 b
ey A e SRt & fia P Sga e 78l
TS (crfetar 3.8) |

N tnmt oot

(e7/3.) W IR & = TR iR gefadt
Tc! T THTd

Fig.3.2: Effect of different levels of
fertilizers and preceding crops on

fo 32wl H e Iy dd Ius
marketable bulb yield (t/ha) in onion

treatments. Application of VC alone proved
significantly lower marketable yield compared
remaining treatments. Combined application of
inorganic fertilizers and VC increased dry matter
yield, phosphorus, potassium and sulphur content
significantly compared to inorganic fertilizers
alone (Table 3.3). Application of VC along with
inorganic fertilizers showed higher soil organic
carbon (SOC), soil available N, P and S as compared
toinorganic fertilizer alone (Table 3.4).

Effect of PSB and Mycorrhizal inoculation on
onion yield, nutrient concentration and bulb
quality

A field experiment was conducted to study the
effect of phosphorus solubilising bacteria (PSB)
and VAM inoculation on onion yield, nutrient
concentration and bulb quality with 13 treatments
in three replications during 2016-17. Soil of the
experimental field was low in available N and §,
medium in SOC and P, and high in K (Table 3.5). The
results revealed that fertilizer treatments had
significantly increased plant growth and
marketable bulb yield compared to control where
no fertilizer was applied. Inoculation of PSB
increased marketable and total bulb yield by 2-3%
compared to Mycorrhizal inoculated and control
without PSB inoculation treatments (Table 3.6).
PSB plus Mycorrhizal inoculation increased
peroxidase enzyme activity and protein content of
onion plants compared to remaining treatments
(Table 3.7). No significant difference was observed
between treatments for dry matter yield and
nutrient concentration (Table 3.8).
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Table 3.5 Initial soil properties
a1 $i fAAYATT / Soil properties A/ Value
§1ae / Texture fert g9/ Clay loam
diva/ pH 8.12
féregget @meTehdtT / EC (dS/m) 0.69
st (o /o) /S0C (mg/kg) 5.6
Iuetey] ATgeIo (f. /2.) / Available N (kg/ha) 141.1
IuTed] BB (5T, /2.) / Available P (kg/ha) 21.10
Iuetedy QeI (faT. /2.) / Available K (kg/ha) 436.2
Iucted Aewr (. /3.) / Available S (kg/ha) 7.90

dTfereT 3.6 : WTST Y Uten q@aR 3R A9 T Ha U (21 /8. ) TR dous qoIm ot |90 &1 u91e

Table 3.6 Effect of VAM and PSB inoculations on plant growth and marketable bulb yield (t/ha) of

onion
ITIR Gtem ST wSReH it earg | fauvE I Pl SuST
Treatment (ah.) g (¥) | (JH) [ Sww(eF/R) | (/%)
Plant height | Pseudo-stem | Leaflength | Marketable | Total yield
(cm) height (cm) (cm) yield (t/ha) (t/ha)
9307/ Control 44.3 6.89 37.4 19.3 19.5
50 wfcierd 3TREITH /50% RDF 52.9 8.95 44.9 29.7 30.1
75 gfcrerd IRSIUh /75% RDF 53.6 9.07 44.5 31.9 32.4
100 wfcier 3RS /100% RDF 55.4 8.77 46.6 31.5 32.3
50 A RSBy 57.2 9.43 47.8 28.8 29.5
50% RDF+VAM
I JTRSITh+ITTTH
75 e 55.9 9.18 46.7 31.2 32.1
75% RDF+VAM
100 wfcrerd RSk +dfiuey
57.9 9.63 48.3 31.9 32.9
100% RDF+VAM
50 i 56.0 9.09 46.9 29.4 29.8
50% RDF+PSB
75 ufcrerd RS +dioaet
56.8 8.69 48.1 32.4 33.6
75% RDF+PSB
I RSB +UTsT
100 siicyaret 57.1 8.11 49.0 33.1 33.8
100% RDF+PSB
50 I SARSITH+ATTTH-+H1T 54.7 7.97 46.7 28.5 28.9
50% RDF+VAM+PSB

Continued on next page...
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SYAR Gterm ST TEIeeH e | Qs ang Pl SUS
Treatment (3h.) Farg ([H) | (dH.)  [Suww(es/8) | (eF/R.)
Plant height | Pseudo-stem Leaf Marketable | Total yield
(cm) height (cm) length yield (t/ha) (t/ha)
. ; " -
S ST M * 58.3 9.08 49.2 32.8 34.5
75% RDF+VAM+PSB
100 T STREIT-+ YT +41Y 57.8 10.33 474 33.5 34.9
100% RDF+VAM+PSB
THEUH / SEM 15 0.50 1.3 2.13 2.21
TefgRIS! /LSD (5%) 45 1.48 3.7 6.26 6.47
et/ cv o 4.7 9.82 4.9 12.25 12.46

anferet 3.7 : dived qem fiosaet Sprepvor a1 wrSt i St IR fAATAT3i R U4Td UTshide 3k : T/ ITH WISt
P ATST YR, IRTFATSST : @eNyuT / fAFe /9m are ¥R

Table 3.7 Effect of VAM and PSB inoculation on biochemical properties of onion; Pyruvic acid:
pmole/g fresh weight of onion, Peroxidase: change in absorbance/minute/g fresh weight

SUAR R9vT & 60 f3T 915,/ 60 DAT JSTE & a1g / After harvest
Treatment =
mas RIS mas TShidd 3kt
Protein (%) Peroxidase Protein (%) | Pyruvicacid
foRI=T / Control 8.7 0.045 0.323 1.92
50 Hfcera TRSITHh /50% RDF 8.5 0.045 0.474 2.56
75 Afied IRSIVH / 75% RDF 8.2 0.042 0.472 2.35
100 wfarerd MREIT% /100% RDF 8.1 0.047 0.413 2.35
50 Ufdera MRSITHh + dlvud /50% RDF+VAM 9.3 0.088 0.471 2.56
75 ufderd IREINH + divud /75% RDF+VAM 10.0 0.054 0.511 2.13
91 JIRSIVF + fruey
100 wfcferet 8.2 0.077 0.528 2.56
100% RDF+VAM
50 wfcrerd MRSV + UIesTelt /50% RDF+PSB 9.8 0.056 0.436 2.35
75 Ufdad IRSITh + doet
9.6 0.061 0.465 2.03
75% RDF+PSB
100 wfcferet 10.2 0.062 0.523 2.56
100% RDF+PSB
INEITH + diueq + diudst
50 Hfderd 11.6 0.060 0.489 3.09
50% RDF+VAM+PSB
91 JIRSIVH + divey + divast

75 Hfder 13.5 0.065 0.529 2.56
75% RDF+VAM+PSB
100 ufaerd IRSvs + divem + dieqet

oo 10.2 0.075 0.503 2.77
100% RDF+VAM+PSB
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Table 3.8 Effect of PSB and VAM inoculation on dry matter yield and nutrient concentration
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SUAR 5 garef SIECTE] HIEDHIRA e TR
Treatment S (29/8.) N% P % K % S %
DM yield t/ha
Bulb | Leaf | Bulb | Leaf | Bulb | Leaf | Bulb | Leaf | Bulb | Leaf
foRI=1 / Control 249 | 095 | 014 | 009 | 024 | 015 | 125 | 295 | 025 | 0.26
91 TRSITH
50 micrerd 335 | 083 | 018 |011 |027 | 018 | 129 | 3.01 | 034 | 0.29
50% RDF
91 TRSITH
75 et 420 | 120 | 018 | 011 | 028 |015 | 1.27 | 331 | 034 | 031
75% RDF
91 TRSITH
100 scrret 377 | 110 | 016 | 009 | 033 | 017 | 1.31 | 349 | 034 | 0.29
100% RDF
91 3RS +ivuy
50 micrard 398 | 102 | 018 |011 | 026 | 015 | 128 | 3.03 | 036 | 031
50% RDF+VAM
75 Ufdad RSk +dues
. 408 | 096 |019 | 012 | 023 |0.16 | 129 | 311 | 039 | 025
75% RDF+VAM
91 RS +fvuy
100 sicraret 464 | 103 | 017 | 010 | 026 |0.18 | 139 | 296 | 033 | 0.29
100% RDF+VAM
50 ufaerd RS +duast
395 | 089 | 021 011 | 024 | 016 | 127 | 282 | 025 | 022
50% RDF+PSB
75 HfIerd RS IUh+duast
: 460 | 1.09 [ 019 | 012 | 024 |016 | 1.33 | 3.05 | 029 | 0.24
75% RDF+PSB
100 Ufqerd IRSIvh+
frogst 408 | 111 [ 019 |0.09 |033 |018 | 146 | 350 | 038 | 0.27
100% RDF+PSB
50 Uferd IRk +d s+
frowet 407 | 105 | 021 | 010 | 028 |023 | 128 |279 |026 | 028
50% RDF+VAM+PSB
75 HfIeTd JIRSIUh+d e+
o« 385 [ 099 | 020 011 | 024 | 018 | 132 | 3.02 | 035 | 022
75% RDF+VAM+PSB
100 Hfrerd RS ITh 4+
+dfiugs 424 | 113 | 022 | 012 | 026 | 019 | 129 | 328 | 035 | 0.23
100% RDF+VAM+PSB
TeTqHST/ LSD (%) NS NS NS NS NS NS NS NS NS NS
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SR 2919 & forw st 6t el § Waeaefier sear
ITTTAT HI Uga™

GRI% G & GRE et WRE 6 g Rt o
Haffers Fdeaefiel IgaR 3T BT IdT o & forw
HAT St wR1a GRFRURT T g fosar mar R @t
1 fohe T JOR T IUANT fobalm 711 T 45 o griet
Oy Y TATRed & THel H [T AT 3R QST BRI Pl
Ul 9GaR 31afd Bf 11 I Jgar ==on A i e
T YAP 9gaR TR P SR AR &4 A1 & forg
ot Pl Tge H Ieusl B T et WRTa aRFRRART & X1 =
3R AP I1C YUl 9GIR AT & SRM AT R
AT —ARUIT T ST T 7| 519 Ule 907 & 70—
90 f&HT 915 STt WRIG ga1d I fhaT T a9 uig &t
SISl TfcTeret gl H UTg T8 | TRYep AMTehTar faveet
eI Uty 90T & 1-20 &7 915 37R By uRkugpe araen
JeyT dter 9T & 90-110 3 915 STl WRE TR GI1d
BT TG VST HH I1T T ST 3§99 G919 & a1
ITferepier uter STReid} 99 XA 3R gaTa | 91eR e &
et g (forsr 3.3) | STl WR1T GaTa & HROT Ut i 0y
Sge fadueR dien Sars, it Y TieTs 9T O SFthel
W Tfige TE g9 | g 9er & 1-20 T 915 A
TR et g} 3Tafer 3fiR dg yRTesar raveel (dter
RIUUr & 90-110 &7 91§) el “R1@ Sq@ S Ul bH
sagrefier urd 1 3 uRfRART H snafafie temfer
5 32 51T 1o STt oR1a aRfRUTRIT & T8 dgaR wegef
P H INGH & dddr § (REr 3.4)1 dten Sarg &iik
Ui SaTg Si gfeg Uee o foTg dgler arel df g |
gty Auur & 10-20 T 915 & SRM S WRF SR
SPEHIT BY A gl 98k yrar T (R 3.5)1 519 S
TR GG DT U1 91 & 20-30 7 TR .7 a9
ThT9T FESTUT § NG PR dTel IRTHIER TAT FARIfthel
T ST Y I P UTS TS 9 3T IGaR 3Tavel
3N H FRIfthel TR UR STeT WRTG BT DIy AT FTe g
Pl el el URPY B Ul P QRM T gk
RT3 B Sl R1d ga1d 7 aRfRARY a9 |
A H Rl den weldiiged AR & @ S
fausid, dter A9ur & 20-30 T 91 STeT YR1T SE19 aTel
dtel & IWIh U H negd FH &of Bt 7 (R
3.6)| el WR@ @@ Hi gfifehar arel Frimor gyt &t
T H SR aTel el # IPEIT v A IAAR Tfc-
JNFAIPRD AlhIdl Got Dl T3 glellidh, 3T TGaR
araeerTatt & geprael N uter Aot &% 1-20 & 918 TRfYw
I SGaR AT H SgaR Ufifehar Sw= @ fieft| og
forep T 3reeer (diter A9ur & 20-80 & 918 & SR STe

Identification of sensitive growth stage in onion
crop for water logging stress

An experiment was conducted under artificial
water-logging condition to identify the most
sensitive growth stage for water logging stress in
onion variety Bhima Super during kharif. The 45
days old seedlings were transplanted in plastic pots
and the entire growth period of onion crop was
divided into 11 different growth phases. Plants
were subjected to water-logging condition created
in pit for continuous 10 days during each growth
phase and thereafter normal irrigation schedule
was followed through-out the growth period. The
survival percentage of seedlings was found to be
low when water-logging stress was imposed 70-90
days after transplanting (DAT). The flooding
treatment during early vegetative stage i.e. 1- 20
DAT and towards the bulb maturity stage i.e. 90-
110 DAT was found to be less detrimental as most
of the plants are able to survive and recovered after
the stress (Fig. 3.3). Water logging stress adversely
affects the overall plant architecture particularly,
the plant height, leaflength and leaf area. The initial
crop growth period from 1-20 DAT and towards
bulb maturity stage (90-110 DAT) was found to be
less sensitive to flooding as it maintained its
morphological parameters that might contributes
to its better performance under water-logging
condition (Fig.3.4). The water-logging treatment
during 10-20 DAT was found to be significantly
superior over control plants for growth
performance like plant height and leaf length
(Fig.3.5). Photosynthesis contributing parameter
viz. chlorophyll content found to be significantly
lower when stress was imposed 20-30 DAT
whereas, there was non-significant affect of
flooding on chlorophyll level in other growth
stages. The water-logging stress during the early
bulb initiation followed by bulb maturity stage is
able to maintain its phenol and flavanoids content.
In contrast, plants subjected to water logging stress
during 20-30 DAT recorded a drastic reduction in
the above metabolites (Fig.3.6). The significantly
higher antioxidant activity was recorded in
stressed subjected plants as compared to control
plants in response to water-logging however, early
crop growth stage (1-20 DAT) responded
superiorly as compared to other growth stages.
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Water-logging stress during the bulb development
stage (20- 80 DAT) failed to produce marketable
size bulbs of good quality. Whereas, the early
vegetative phase (1-20 DAT) and growth stage
reflecting bulb maturity phase found to be less
prone to flooding stress as the plants are able to
produce bulbs of marketable size, weight and
quality that are further found to be significantly at
par with bulb from control plants (Fig.3.3). Taken
together the crop growth period from 20 to 90 days
after transplanting (DAT) is found to be sensitive to
water logging stress as the plants showed
reduction in various morphological traits, survival
rate, bulb quality traits and failed to produce
marketable size bulbs. However, the growth period
from 20-30 DAT (Bulb initiation stage) is found to
be the most critical one as it failed to initiate the
bulb formation with overall reduction in crop
growth and quality. In contrast, the flooding during
early vegetative phase (1-20 DAT) and towards the
bulb maturity stage (90-110 DAT) was found to be
less damaging as most of the plants are able to

1 |
itk W W OB OW W W T e oo

Ry 3.3 : I i BeIed H SRS AT WA FelRithet
(Trett) e Ui a1t (he) TR a3 saR arawer o
SieT ARG &a1d (10 &) &1 g

-

Chlorophyll (mg/g Dry weight)

Treatments

Fig.3.3: Effect of water-logging stress (10 days) at
specific growth stage on survival percentage
chlorophyll (leaf) and pyruvic acid (bulb) in onion
crop

-1 g Juurp 1-10 T a1e; -2 : G AUy &b 10-20 e 1e; -3 gieg g0 & 20-30 &7 97 ; -4 : gy Jgur 6 30-40
e 91, &-5 : dig Auur & 40-50 feT 91e; -6 : g Juur b 50-60 e 91 ; -7 : gt Aqur b 60-70 oA 91g; -8 : gl Aumr &
70-80 feT §1g; -9 ; dher 9w & 80-90 7 91g; A-10 : dier Jgur 6 90-100 &7 91g; A-11 : dier Jgur b 100-110 7 915;

[SREEBSIEI KRGl

T1:1-10 DAT, T2: 10-20 DAT, T3: 20-30 DAT, T4: 30-40 DAT, T5: 40-50 DAT; T6: 50-60 DAT, T7: 60-70 DAT, T8: 70-80 DAT, T9: 80-
90 DAT, T10:90-100 DAT, T11: 100-110 DAT, Control: Normal irrigation schedule

79 IS



B 30

@ arffep uferdgd 2017-18

war I

3 fIUu I JMTHR & Bl DY U= Ix- H B I $H survive with better performance and able to
UPBR 31T I & H1EIH A SieT WNTd 919 dleil AT & produces marketable size bulbs. The study thus
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90T & 20-90 & 91€ UTE TS| stage in onion crop for water-logging stress.
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Bhima Super

fort 3.4 - wToT fobee offeT o H fAfRTe IgaR sraween | Sfet w1 qaa (10 &) &1y |
Fig.3.4: Effect of water-logging stress (10 days) at specific growth stage in onion variety
Bhima Super

A-1: WY AU0 P 1-10 A G, -2 : dier Jqur & 10-20 e a15; -3 - dheg oy 6 20-30 T 915; -4 : gy A9or & 30-40 7
q1g; -5 : Tty 91 & 40-50 & a1 -6 : diter 9o & 50-60 & a1 -7 - diter A9or & 60-70 7 a1 -8 : Tty A9ur & 70-
80 faT a7g; -9 : dter Auur & 80-90 & a1 ; E1-10 : Wter Auor & 90-100 & a7 ; E-11 - dter Aot & 100-110 7 81 =07 ©
T R et

T1:1-10 DAT, T2: 10-20 DAT, T3: 20-30 DAT, T4: 30-40 DAT, T5: 40-50 DAT; T6: 50-60 DAT, T7:60-70 DAT, T8: 70-80 DAT, T9: 80-90
DAT, T10:90-100 DAT, T11:100-110 DAT, Control: Normalirrigation schedule

1zm

W Plamt Beight [rm]

180 i LaalLangih [em) - ST eoarc - aﬂqs-f%lﬁgﬂ:[
g o Leal Arwa feyg.omi) %a 35 ’ Eﬁ’ ﬁ .
fm i Rfie’l R A ggar smawer d oo
g w0 ; TR1G o19 (10 &) 1 uva |
g : a Fig.3.5: Effect of water-logging
é " stress (10 days) at specific growth
£ i stage on morphological parameters
= in onion crop

i
Contred T3 T T T+ T ™ T ™m ™ T Tl

Treatments

-1 A AU P 1-10 T a1, -2 G A9ur & 10-20 A 15; -3 - dher Ao o6 20-30 feT 915 ; A-4 : Grer A9or & 30-40 &
q1g; -5 : ey A9ur & 40-50 & 915 -6 : Titer A9r & 50-60 7 a1g; -7 - ey A9ur & 60-70 A a1 -8« dter A9ur & 70-
80 faT s7g; -9 : dter Auur & 80-90 e a1 ; €1-10 : Whey Amor & 90-100 T a7 ; E-11 - Tter Aot & 100-110 &7 81 Fri=or :
BIEIA eIl

T1:1-10 DAT, T2: 10-20 DAT, T3: 20-30 DAT, T4: 30-40 DAT, T5: 40-50 DAT, T6: 50-60 DAT, T7: 60-70 DAT, T8: 70-80 DAT, T9: 80-90
DAT, T10:90-100 DAT, T11: 100-110 DAT, Control: Normal irrigation schedule
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Biochemical parameters
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s Anrlrstilamt artivire
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R R IR sgar s@wen 4 5
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Fig. 3.6: Effect of water-logging stress
(10 days) at specific growth stage on
biochemical parameters in onion crop
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-1 dgAquT P 1-10 T 918; -2 : G Aqur & 10-20 A 918 ; -3 - dhey A9or & 20-30 A 15 -4 : ey Agor &5 30-40 &
qre; &1-5 : Gy A9 &b 40-50 e a1 ; -6 : g A9y & 50-60 T e, -7 : dter Aqu &b 60-70 e 97e; -8 : gy Aqur & 70-
80 feg a1e; A9 : gy AU 5 80-90 a7 a1e; E1-10 : Ger Juur 3 90-100 e a1e; E-11 : ier Auur & 100-110 & ave; Foiior

A RS SRyt

T1:1-10 DAT, T2: 10-20 DAT, T3: 20-30 DAT, T4: 30-40 DAT, T5: 40-50 DAT, Té6: 50-60 DAT, T7: 60-70 DAT, T8: 70-80
DAT, T9:80-90 DAT, T10:90-100 DAT, T11: 100-110 DAT, Control: Normal irrigation schedule

T <aTa i fcrfar s nfafeal # 518 sreaa

AIPIII-RST (& G A e di fore
Afed 20 =TS gfaft # 578 gfg IR G@1 q91d & HHE B
AT R o forg T TR fobarm Tl 45 o R dig
IO 1200cc IMBR P TS ¢ H BT 1 gt 39
30 &1 Tep It fam 7| 9 91G, AR 25 AT aa
AT Y Aevens diell # AT SaTa Seu= fohdT TN dglet
digl ol A Fars FI-aRo & AR e 6
STt %@ 1 STet &t @t i wfcrferar H dtert & IeRsfifaar
gfcrerd SR AT G & foTu IFeht <fiep PR &6 13|
25 137 & a1 SUAR & d1g, SISl DI IhA Ugar &=
2 alel T IS AT A1fh 5o e fort fschwon & Areas
& 9+t wfafeal 7 Ste gfg oiR smeicaer & fasayor famn
ST || T STt & i STe dag iR 3=
3T MPfIfIeT o & Fed § el wrt 6t
gfafet ger uif 1656 g H1fe 1663 Safds Athg uffet
JoT S53] 397 T& Se3] 441 o1 UG 3 ufafea &
o H SR IR TN HIHSHU-WIN Ud e
Y fRaer & fret & fig ofimr e @
TR A T XS T T ST BT gRET g9
uf TR 7 STs & def o Jgar uee S @ firel
(forx 3.7)1 fUBel Q1 avf & W areTAl § R T
SMPTIAS & AT Bict T IRk Ut i ggam
T afesyy ufaf¥a & w9 F T

Root studies in onion entries in response to
droughtstress

An experiment was conducted to evaluate the effect
of drought stress on root growth in 20 onion entries
including the ICAR-DOGR varieties. The 45 days old
seedlings were transplanted in root trainers of size
1200cc where it was allowed to grow for 30 days.
Thereafter, plants were subjected to drought stress
by with-holding irrigation for continuous 25 days.
The controlled plants were irrigated as per the
recommended irrigation schedule. The plants were
monitored daily for its survival percentage and
senescence rate in response to deficit water. After
25 days of drought treatment the plants were
uprooted without damaging the roots in order to
analyze the root growth and architecture in all the
entries through visual and image analysis. The red
entries viz. Acc. 1656 and Acc. 1663 whereas, the
white entries viz. W 397 and W 441 performed
superiorly over the other entries with respect to
root length and other promising morphological
traits under limited water supply. Among the ICAR-
DOGR varieties Bhima Safed performed better
followed by Bhima Red and Bhima Shweta in terms
of root performance under drought stress (Fig.3.7).
The above screened out entries with better root
morphology was also identified as drought tolerant
entries from our last two years field study.
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Fig.3.7: Effect of drought stress on root growth in 20 onion entries and ICAR-DOGR varieties

ST REE : oAl o1 Sared ¥ fRafd,
R FAgR Gd YfAepT

TS URTTh Y JTweIeh & kT Tferefieta

a¥ 2017 & <&t @ ¥ @ o ofimy fm & e
ST o AT hic IRETDI Bl HIST DI TeTer § TRTD
SRT R T 3reqa= o 1| afRorm & uar = b @t
§ T e Y 3remaT 497 A gRAHIRT (IRaR : Tt
qerm I, Afteresr (IRaR : RS e $7s) der
o™ (aRaR : RRfPS dem mhls) A &1 378 9,
TSR HeHaRd] A Tid hic 99 o ST fob It
TR YHUT & ET T 31X 39 GRT IR &b oI 1T 97.14
fcrerd 3= FHYT T STIT 21 b AYAGE!, Ufos
SieT gRT T 51.34 gfaerd o1 SIRT foham e
SEfh $AG SWI UfeeHl wemadl, Ut Agiter

Onion pollinators: Status, forage behaviour
and role in quality seed production

Forage visit dyanamics of onion pollinators

The forage visitation rate of different insect
pollinator of onion were studied with onion variety
Bhima Kiran during rabi, 2017. The results
revealed that three insect orders namely
Hymenoptera (Family; Apidae and Vespidae),
Lepidoptera (Family; Pieridae and Danaidae) and
Diptera (Family; Syrphidae and Muscidae) were the
pollinators in onion. Of these, Hymenopteran bees
were the predominant insect order visiting onion
and it covers about 97.14% of forage visit. Rock bee,
Apis dorsata covers about 51.34% of forage visits
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followed by westen bee, Apis mellifera (18.18%).
Insects species of Lepidotera and Diptera coves
remaining 2.73% forage visits under open
pollinated condition (Table 3.9).

aiferert 3.9 : TSI H e URTTDI Y WSt Y Terer & ywor afarefierar

Table 3.9.Forage dynamics of insect pollinator in onion

ger gRarR et A HIST I Telrer H IRT
Order Family Scientific Name ufaera
Forage visit (%)
2017
UfoRT SieT a'TGT/ApiS dorsata Fab 51.34
UfoRT SNAT el /Apis cerena Fab 15.97
I v 17@7@777 e}'TS[/Apis mellifera Fab 18.18
&% é Apidae UfoRT TeAIRAT T, /Apis florea L. 5.67
Hymenoptera
;737777-/7 YSATiel/Trigona sp 3.93
STRIGTIB 1T 1;lTrlTﬁT/Xylocopa sp 2.05
GRaY 3/Vespidae gl 3NRvelorT Uel./Vespa orientalis L. 0.16
tl'lg'@'%ﬁ/Pieridae grgReT ¥t Ucl. /Pieris rapae L. 0.42
GIEE /Lepidoptera
W/Danaidae ST IR Uel./Danais chrysippus L. 0.87
IRfFS/Syrphidae | TR¥CIoRT USTIf/Eristalis sp 0.97
S /Diptera
q?'%ﬁ%'/Muscidae Xl EWWW./Musca domestica L. 0.47

TS 59 f&e Sf1R IR SRT & e SoabTferde

37T ST IO ST b QR et e 3T URTTehi b
HIST T TFeTeT H SRT AT YU &R P Siel FHBIThll
T YT M & forg fafter T soRTal R AgAfagat
GRT A5 &1 Terrer | fhy 10 SR 3R b AGT I8
AT Pl &1 bl TTI 8eT 9 U FHif3a 99 iR iR
HHBIfDRAT BT YT FelT| SHH A ferd g o =
A H gEAH TRFTOT 3R ST IuST T g1RAST et o forg
fareiveny 31ftT ST ST AU & SR 39 TR hl IR
ATl B A P oY SRS HgHaE! BTl P
G STed) 2T & (R 3.8) 1 T TreIford B dRapt
31R gsT Ui} o HIRT & HhelT 2|

Synchrony between onion flower opening and
pollinators visit

To perceive the synchrony between onion flower
opening and pollinator visit rate during peak
blooming, forage visit of bees were observed at
different time intervals and corrresponding
flowering intensity also recorded. The data reveals
asynchrony at certain time. This suggests that, in
onion to achieve optimum pollination and seed
yield, placing supplementray bee hives is seems to
be essential to avoid such asynchrony particularly,
during peak seed setting (Fig.3.8). This could be
because of prevailing weather factors and flower
traits.
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1000 Fig.3.8: Intensity of insect pollinators
- vs flower opening in onion
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Bees forage in relation to air temperature and
relative humidity in and around the crop canopy

The relation between bee foraging activity, air
temperature and relative humidity prevailing in
and around the crop canopy were investigated with
systemic observation on bees forage visits. The
observations were made during peak bloom at
different time intervals in a day. The prevailing air
temperature and relative humidity around the crop
canopy at the time of observations was measured
using portable thermo-hygrometer. The
correlation analysis between the forage visits,
temperature and RH reveals significantly positive
correlation (r = +0.874) as influenced by tempera-
ture, whereas relative humidity showed negative
correlation (r = -0.737) as influenced by bee
activity (Table 3.10).

qferesT 3.10 : WITST H I AT, JTUTETes ST 3R AL gIRT HiSTH &I Termer R & dar dae

Table 3.10 Relation between air temperature, relative humidity and bee forage visits in onion

1 &1 w5 (8) qJyAad! (W& /3 #ieX) /Bees (Nos./m’) g qrH= smifére amgar
Time of the day (hr) 2016 2017 Air Temp (°C) RH (%)
09:30 1.47° 0.84" 23.00 76.00
10:30 2.54" 1.03¢ 26.33 75.00
11:30 2.74° 1.36° 27.67 74.33
12:30 2.98° 2.07° 29.33 30.33
13:30 2.94° 2.47° 31.33 30.00
14:30 2.94° 2.65° 31.67 30.33
15:30 2.67° 2.19° 31.33 25.33
16:30 237" 1.47° 31.00 25.33
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Role of pollinators in onion seed yield

Role of insect pollinators in onion pollination has
been quantified through pollinator exclusion
method. Experiment planned in two sets, one with
open pollination where umbels were accessible to
all the pollinators (non-caged). In another set,
umbels were covered with aninsect proofmesh (2 x
2m cage) before florets opening for disallowing the
pollinators. The total seed yield was 154.6 gin 2 sq.
m area under open pollinated condition while, it
was 46.2 g in 2 sq. m area under insect proof cage.
The average seed yield per umbel was 1.66g and
0.50g in non-caged and caged conditions,
respectively. The seed yield under pollinators
accessible condition was 3.35 time higher than
pollinator under non accessible condition. Hence,
service of insect pollinators is critical to achieve
quality onion seed setand yield.

Weed managementin onion crop

A field experiment was conducted to evaluate the
effect of different herbicides on weed control
efficiency of onion cv. Bhima Kiran with 15
treatments during Rabi 2016-17 (Table 3.11). The
results showed that pre-emergence application of
Pendimethalin 30% EC and one hand weeding at
40-60 days after transplanting (T4) produced
higher marketable yield with better weed control
efficiency (Fig.3.9,3.10). Four times hand weeded

arferet 3.11 : I & SR W7ot 6 Heiel § @RUTIR Mae 8¢ SUTR

Table 3.11 Treatments for Weed managementin onion crop during rabi season

SUAR
Treatments

fa=or

Details

A 1/T1 3 i Tet

transplanting

R ¥ Ugel SRR 23.5 Hfterd S @1 TanT + gty o & 40-60 fF 915 T IR gre

Oxyflurofen 23.5% EC application before planting + one hand weeding at 40-60 days after

A2/T2 di-gersa 12.5 ufierd $t &1 JanT

days after transplanting

R0 Ugel SMeRAFRIET 23.5 Tfierd <)i 1 TN + dier Aqur &b 40-30 A d1e Begforhia -

Oxyflurofen 23.5% EC application before planting + Fluazifop-p-butyl 12.5% EC application 30

& 3/T3

R0 F Ut SATRATRIB 23.5 Tfcrerd S a1 VAT + Uty juur & 40-30 T 918 wegforhi—
fi-gersa 12.5 ufierd S &1 WA + dig 9ur & 60 7 915 Ua IR g1y | RIS e

Oxyflurofen 23.5% EC application before planting + Fluazifop-p-butyl 12.5% EC application 30
days after transplanting + one hand weeding 60 days after transplanting

Continued on next page...

85 s



B 36

@ giffes uferde 2017-18

war I

Continued from previous page...

QIR
Treatments

faa=or

Details

4/ T4

YT I Ugel UrsifHATfer 30 Ufdera ¥t bl TR + Uiy Juur & 40-60 &7 91 U IR g1y |
RRERSH

Pendimethalin 30% EC application before planting + one hand weeding at 40-60 days after
transplanting

&5/T5

A9 F UgeT Ureifrernford 30 ufcerd St & TR + gy 9ur & 40-30 T s
T oI - -gersa 12.5 Tfcrerd St &1 wam

Pendimethalin 30% EC application before planting + Fluazifop-p-butyl 12.5% EC application 30
days after transplanting

e 6/T6

90T ¥ Ugel UreiHenfer 30 wfcrerd S @1 TN + ity 9ur & 30 T 918wl -di-gesa
12.5 Hfdyerd 4 &1 JANT + dier 907 & 60 T 91 T aR g1 I RS [E”

Pendimethalin 30% EC application before planting + Fluazifop-p-butyl 12.5 EC application 30
days after transplanting + one hand weeding 60 days after transplanting

ART7/T7

90T ¥ Ugel JMaATeRI%T 23.5 Tfirerd St &1 JarT + dlg uur & 30 7 a1g fepstamdig st
5 yfcerd g4t @7 TN

Oxyflurofen 23.5% EC application before planting + Quizalofop Ethyl 5% EC 30 days after
transplanting

r8/T8

90T ¥ Ugel JATRITFRI%T 23.5 Tfcrerd st &1 HarT + ulg v & 30 o7 a1g fpstadi s
5 wfcrerd St @1 TN + dieyr Ao & 60 T 91 o IR FY | FRE e

Oxyflurofen 23.5% EC application before planting + Quizalofop Ethyl 5% EC 30 days after
transplanting + one hand weeding 60 days after transplanting

219/T9

RTUT ¥ Uge JfTaRiTeRI% 23.5 Hfiierd St &1 JART + dier J9ur & 30 7 915 wregforhra—di-
gersa 12.5 Ufierd St & fepstraria gforet 5 wfcrerd ¥t ot T

Oxyflurofen 23.5% EC application before planting + Fluazifop-p-butyl 12.5% EC and Quizalofop
Ethyl 5% EC 30 days after transplanting

2110/T10

RYYT ¥ Uge JfaiTeRI% 23.5 Hfiierd ST &1 FART + dier J9ur & 30 f7 915 U IR g1y |
R1E e + gty Ao & 60 T I1g fepstratiw g $f¥ret 5 ufcrera S8t &t T

Oxyflurofen 23.5% EC application before planting + one hand weeding at 30 days after
transplanting + Quizalofop Ethyl 5% EC application at 60 days after transplanting

e 11/T11

AU F Ugel Uretfirenfer 30 ufcerd St T TR + gy A9ur & 30 T 91 U IR g I fFRig
TelE + dig A9ur & 60 7 a1 fepsTrairhia et 5 wfcrerd St &1 wam

Pendimethalin 30 % EC application before planting+ one hand weeding at 30 days after
transplanting + Quizalofop Ethyl 5% EC application at 60 days after transplanting

e 12/T12

TRUTIR b =07 (dier 9ur & 15, 30, 45 1 60 AT 1€ IR IR g1y | FRE rE)
Weed free check (four hand weeding at 15, 30, 45 and 60 days after transplanting)

cr13/T13

SAfdep TetdR (o1 /HeRT /1 G3TTe/P1g 3= SRR UelaR)

Organic mulch (Paddy/maize/wheat straw/any other biomass mulch)

S 14/T14

TATRE® Uetar / Plastic mulch

& 15/T15

ERUIR 10T/ Weedy check
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plot (T12) and pre-emergence application of
Oxyflurofen 23.5% EC + one hand weeding at 30
days after transplanting and post-emergence
application of Quizalofop Ethyl 5% EC at 60 days
after transplanting (T10). Pre-emergence
application of Pendimethalin 30% EC application
before planting and one hand weeding at 40-60
days after transplanting showed 166% higher bulb
yield compared to weedy check. All treatments
showed significant reduction in total weed
population compared to untreated control during
the rabiseason.

| ||I|II|II|
20|I| I
7 T Te T TN

Treatments

Ti2 T13 T4 T15

R 3.9 : <&t G H & SRE WRudaR FREer guraefieldr 'R GRUGIR TEEH BT g9Td; SUDR faaRur arferar

3.11 H fm mm B

Fig.3.9: Effect of weed management on weed control efficiency (WCE) during Rabi season; treatment

details given in Table 3.11
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Fig.3.10: Effect of weed management on onion marketable yield (t/ha) during Rabi season; treatment

details given in Table 3.11
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Project 4: Integrated pest and disease
management for minimization of losses and
improving productivity of onion and garlic

Biotic stresses caused by a number of diseases and
insect pests are limiting yield and quality in onion
and garlic. Fungal diseases like Stemphilium blight,
purple blotch and anthracnose cause major loss.
Meanwhile among insect pests, thrips are the most
important as they cause damage not only by direct
feeding, but also act as vector for several viruses
like Iris yellow spotvirus. Considering the current
pest and disease scenario, ICAR- DOGR has focused
its research on characterization of pathogens and
insects. This projects aims in reducing losses in
onion and garlic by developing integrated pest and
disease management practices. The studies
conducted in this direction in the year under report
are presented.
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ot 4.1 : FYIRS-URASIR BT IUANT Pxb 32 ST Aggd PR AT H GarCLV feg &1 aRem
Fig.4.1: Quantification of GarCLV titre in 32 germplasm garlic core set using qRT-PCR
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Quantification of Garlic common latent virus
(GarCLV) in garlicgermplasm core set

Garlic common latent virus (GarCLV) is an
important widespread degenerative virus of garlic
in India. This study was taken up to identify the
resistant / tolerant germplasm core group against
GarCLV and to understand the dynamics of various
GarCLV with different core groups. Total 31 garlic
accessions representing all available core groups
were subjected to quantitative real-time PCR (qRT-
PCR) for GarCLV using SYBR green. The lowest titre
of GarCLV was observed in accession no. 176, 266
and 355.

Detection of IYSV and Thrips species

The protocol for detection of IYSV in individual
thrips and sexual lineage of T tabaci was developed.
This protocol was based on DNA amplification of
lineage specific fragments mtCOA and mtCOT and T.
tabaci internal control nuclear gene alpha-
elongation factor (a-EF). Nucleocapsid N-gene of
virus origin was targeted in this protocol. This
protocol was validated by testing field collected T
tabacisamples.
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Fig.4.2: Disease reaction of Stemphylium blight on onion genotypes
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Screening of onion germplasm for Stemphylium
blight

Genotypes that had previously exhibited contrast
reactions to stemphylium blight were screened
using forced inoculation of Stemphylium vasicarium.
The observations were recorded at 15 days interval.
Out of total 48 genotypes, accession 1613, 1624 and
RGP-4 exhibited moderately resistant reaction to
Stemphylium blight. Whereas, accession 1605, 1629
and 546-DR were found to be relatively susceptible
to Stemphylium blight.

Development of leaf disk assay for Stemphylium
blight screening

Stemphylium blight is an important disease of
onions. This disease is widespread in nature. At
present, genotypes for resistance to this disease are
screened under field condition or under controlled
conditions in pots. In field and pot screening limited
numbers of genotypes can be screened. This
warrants a robust high throughput screening
method to screen large number of genotypes. A leaf
disk method is developed by altering light and
temperature conditions to facilitate the optimum
growth of the pathogen. This method was validated
by testing the genotypes of onion against
Stemphylium blight.

o 4.3 IST ST orH SR a1 Uit f3veep STy
Fig.4.3: Leaf disk assay of onion Stemphylium blight

Screening of wild alliums for insecticidal lectins

Plant based lectins are heterogeneous group of
proteins of non-immune origin possessing at least
one non-catalytic domain that specifically binds to
carbohydrates. These are known for their potent
insecticidal property against insect pests. Members
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of the family Alliaceae are very well known for their
lectin content, especially mannose binding
insecticidal lectins. Therefore, the selected Allium
species such as A. fistulosum, A. cepa shakespearse, A.
tuberosum, A. hookari, A. schoenoprasum, A.
senescens, A. angulosum were screened for thrips
incidence. Further, primers targeting lectin gene
were designed. The lectin gene from various Allium
species was amplified.

1: T g™ (172 bp); 2 : T. o S (239
bp); 3: 7. TgsRIH (165bp); 4 : T. §HNTS (216 bp);
5. T g™ (222 bp) ; 6 : T A==F (205 bp); 7 -
T, Wi (216 bp ); W :100 bp ofe”

1: A. fistulosum (172 bp), 2: A. cepa shakespearse (239 bp),
3: A. tuberosum (165 bp), 4: A. hookari (216 bp), 5: A.
schoenoprasum (222 bp), 6: A. senescens (205bp), 7: A.
angulosum (216 bp), M: 100 bp ladder

o 4.4 : a=g vferaw 5 31ifde aifdest Sfis @t yae

Fig.4.4: Amplification of partial lectin genes in
wild Alliums

First report of Sclerotium rolfsii on Allium
tuberosum

Allium tuberosum L. (Garlic chives) is a cultivated
Allium species known for its medicinal properties
and culinary utility. A. tuberosum showing distinct
symptoms of Sclerotium rot were observed at
experimental field ICAR-Directorate of Onion and
Garlic Research, Rajgurunagar, Pune, India.
Symptoms were observed mainly on scales near the
soil line. Affected plants showed poor growth,
rotted and blighted leaves which eventually lead to
death of plants. Further, white mycelial mat spread
on the scales and soil surface, sclerotia were visible
on stems and the maximum numbers of sclerotia
were observed on the surface of stem near the soil
line. Incidence of the disease was ranged from 15-
20% on A. tuberosum plants. rDNA internal
transcribed spacer region (ITS) was amplified and
sequenced using ITSland ITS4 primer set. This
primer set was designed to amplify the highly
variable ITS1 and ITS2 sequences surrounding the

91 NS
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BT gl IPSU-WI U ded Irgea™ Feanew,
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GO aTeT U, U]ct %7 Uiel i UTT TRIT | SR QF e /1
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T TP AL fFR=R a1t <81 | i geral &
MUIfyes FeurEnf & foIT, JIgeFe SITAT (rDN) &
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fegrsgIfivSt A, qem gfde S & T o7ifere A
1 UL TTSFR M1 ShHLT: ITS1/1TS4, GDF1/GDR1 T
ACT-512F/ACT-783R & 1 b 11 §9 gorsl &
3MEEIT ST (dharg 611807) 3R Shudidia sf=
(THU®R 282477) @l shHeT: ARSI (Sidg 9336249)
31k iy T3 (barg 435779) A w1 gheH & ATy
99 Hftrerd yga™ TS TS| S UBR, THISH S (THUh
582476) GRT HTg-1-ed UigeicH (Puh 488581) A
1. gdbeg e A1 98 UfeId Uga AT il |
UIGToT A Wsh A Yfergd USTIferdl &Y ggam

TS ISRl | Aepfad A ofed (Sl
TITINTH) &1 UgdT PIeICIgIgdd GohcH o Bl H & TS|
FaL BT ALUEUE STTEET (hars 611807) A
(568 bp) TR MR H. gdhcrd w0 N b 7| JTgshH
T g: gt UfereT (THUH 582476) g Siieidlva (THIH
282477) 3THHI GRT DI TS| FEITH 3R ST
qem & cheg e ufden SiF & fore ser: 99 ufderd a 98
TSI TehH FAHTI UTS TS| GIaioT i shivl Gforad
SISTRYTT Y g & TR & wy ¥ & T
el BT FLIUGU TSCITH JIehH (577 bp) TR AT
. ¥R U H fohaT 1T | 3TshH 1 4. g ufde
g SiEidiea el gRT df T JmSeivs, ShEdiea qer

5.8S-coding sequence and is situated between the
Small Sub Unit-coding sequence (SSU) and the
Large Sub Unit-coding sequence (LSU) of the
ribosomal operon. The final sequence of 621bp was
deposited in GenBank (accession no. MF967562).
BLAST search comparison revealed 97%
homologus to Athelia rolfsii isolate from USA
(Accession No.JN241560).

First Report of Colletotrichum truncatum
causing Anthracnose of Mouse Garlic (Allium
angulosum) in India

Mouse garlic (Allium angulosum L.) is economically
important for its use as a spice, vegetable, and
ornamental plant. A. angulosum plants with
symptoms of anthracnose were observed in the wild
Allium garden at ICAR-Directorate of Onion and
Garlic Research, Rajgurunagar, Pune, India. Disease
severity was up to 30 to 45% during the two
consecutive years. Morphological characteristics
were consistent with Colletotrichum truncatum
(Schwein.). For molecular characterization of three
isolates, the internal transcribed spacer (ITS) region
of ribosomal DNA (rDNA), glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) gene, and a
partial sequence of the actin (ACT) gene were
amplified with the primer pairs ITS1/ITS4,
GDF1/GDR1 and ACT-512F/ACT-783R, respectively.
The ITS sequence (KY611807) and GAPDH gene
(MF282477) of these isolates shared 99% identity
with C. truncatum from soybean (JQ9336249) and
Capsicum annum (KY435779) respectively. Similarly,
the ACT gene (MF582476) shared 98% identity with
C. truncatum from Cynanchum paniculatum
(KF488581).

Identification of Anthracnose infecting Allium
species

Anthracnose species infecting mouse garlic (Allium
angulosum) was identified as Collectotrichum
truncatum. The Culture was characterised as C.
truncatum based on ITS (KY611807) sequences
(568bp). The sequence was further confirmed by
Actin (MF582476) and GDPH (MF282477)
sequences. Sequence similarity of 99% was
observed for ITS and GDPH and 98% for Actin gene
of C. truncatum. Anthracnose infecting Allium
ledebourianum was identified as C. spaethianum. The
Culture was characterised as C. spaethianum based
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on ITS sequences (577bp). Sequence was further
confirmed by Actin and GDPH sequences. Sequence
similarity of 99% was observed for ITS, 98% with
GDPH and 97% for Actin gene of C. spaethianum.

Loop-mediated isothermal Amplification
(LAMP) for detection of GCLV

Primers for LAMP experiment were designed based
on GCLV coat protein sequence from NCBI. The
primers were FIP and BIP, F3P and B3P (200bp).
Garlic leaf samples were used of isolation of RNA
and cDNA synthesis. Based on diagnostic primers,
samples were screened for presence of GCLV.
Amplicon was confirmed by sequencing. LAMP was
optimised at 56°C using betaine (0.8M) and MgSO,
(5mM) with BST polymerase.

e 4.5 (%) Sfiwerdt & srmaror WA SfiF &
200 ¢t Teyeieni= o1 dRTeTR vae ; (@) fafdrer
MO R U HifeUiee Tgaiee treffthaer
Fig.4.5: (a) PCR amplification of 200bp

amplicon of coat protein gene of GCLV, (b)
LAMP atdifferenttemperatures

Evaluation of cyantraniliprole for insect pests of
onion

New insecticide cyantraniliprole, alone and in
combinations with fungicide cabriotop were
evaluated during Late kharif, 2017-18 against
major insect pests (Onion thrips, Thrips tabaci,
cutworms, Spodoptera sp) and diseases of onion.
Total of six treatments were imposed under field
conditions, of which (i) water spray and (ii) fipronil
and propiconazole were used as control for
insecticide and fungicide, respectively. Onion
variety Bhima Sakthi was taken. Crop was planted in
flat beds of 2 x 3 m’ size. For each treatment, three
replications were maintained. Treatments were
imposed at 30 DAP (days after transplanting), 40
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DAP and 60 DAP. Thrips population reduction was
observed upto 5 days of spray. Of these various
targeted pests, only thrips was recorded
throughout the period of study. Efficacy data
revealed that cyantraniliprole (@ 0.9 ml/lit) alone
and in combination with fungicide (cyantraniliprole
(@ 0.9 ml/lit) + cabriotop 2g/lit) showed
significant reduction of thrips population over
control. Per cent reduction in thrips populations at
cyantraniliprole treated plots were 67.32, 73.19
and 50.68 at 40, 50 and 60 days after planting,
respectively. Whereas, in cyantraniliprole +
cabriotop treated plot thrips population reduction
was 75.86,70.88 and 57.64 % at 40, 50 and 60 days
after planting, respectively (Table 4.1).

Evaluation of essential oil for onion thrips,
Thrips tabaci Lindeman in garlic

Two essential oils namely, Eucalyptus oil and
Lemongrass oil were evaluated against Thrips
tabaci on garlic under field conditions during Rabi,
2017-18. The experiment was laid out with garlic
variety Bhima omkar. The commercial oils at
desired doses were applied from 40 days after
dibbling. For each oil, two concentrations (2ml/lit
and 4 ml/lit) was fixed and tested. Neem oil @ 3%
was used as control. Three replications were
maintained for each treatment. Observation on
thrips population was made before and after 3", 5"
and 7" day after spray from 5 randomly selected
plant. Natural enemy component from various
treatments was also recorded simultaneously. At
higher dose (4ml/lit) both Eucalyptus and
Lemongrass oils were effective in reducing the
thrips population as that of neem oil @ 3 ml/lit
treated plots. In all the treatments, considerably
higher population reduction observed up to 5 days
after application. Over all Eucalyptus oil @ 4 ml/lit
was most effective, the population reduction
ranged from 26.82 to 50.43 % (Table 4.2). The
major natural enemy (NE) observed in garlic
ecosystem was coccinellid, Coccinella sexmaculata.
More over NE population trend was similar all
treatments. The population range was 1.4 to 1.8
adult beetles per garlic plant. The maximum
number of 1.8 beetle per plant was noticed in T4-
Lemongrass oil @ 4 ml/lit sprayed plot (Figure 4.6).



DOGR

Annual Report 2017-18 (S
Lo

780 |6£0 |g80 6,0 |120 |¥S0 750 050 |L¥0 Vsl
1DREy blfigs
. . . . . . . . . . . . . . . . [01uo) -9,
8Y'L- 87'6- | ¥%'S9 |0029 |29TS | €55 | 8v6-  |¥4'59 |00Z9 | £9TS | £5%s | eve-  |ogwz 607z |Lz0Z | L¥TZ
lokkiy O [2
[0zeuodrdold -G,
10'ST 98'9T | 0761 |009T |296T | 002z | %95  |zvzs |89ew |ovos | 089v | ssT1z  |o0L8T|00LT [09ST | 0812
Rlolblhls G 2
[uoadiq -1,
8TV 610L |97 |967 |g6'c | £90T| 1859 |ozz |o009 |oos | svz1| seus |s8sz |zoz |ovz | osoz
RRsY v R
s[oadiruenyues)
71'89 yozs oo |ooo |oze | Loor| sgosr |ssor|voe |zoTT| €Tog| ogs. |osh |9gw |o0ow | opgr| +UCLOMAED-EL
+ hRRP € 2
doJ, ouqe) -ZL,
9V'eT £oez  |oz1r g6 |000T | seeT| s |eTTv |zewe |098z | 0oss | zose | 1TST |ss€T |09zT | 081z
hRIREIR ¢ [2
s[oadijruenues) -1,
€169 8905 |81 |8Z1T |ove | 00zz| erss |eser|szTi|ove | eszv| zezo |sve |vee |zoe | LosT o Tp

sdrLiy) uoruo o3 ajoxdijiueryueAd jo Aresnyja-oig : 'y S[qeL

IRRBIRK bl I RIKIJkS5+1) b Bty bnlkn : T LRI

95



e wfedeT 2017-18

HET

ICAR

(%50°0) @D

Lz0 |€z0 |1z0 | SN 220 |0z0 |sg0 | SN 520 | zz0 | zzo | SN
Blety copullas
og'ez- |L9TE |0v'IE | %987 | Lo6Z| ¥8'8Z- |€UHT |66'ST 0002 | €107 |  whTS | 266 | ¥0W | €€ | 00 [0:9U00-01, /Inciek~ 9
Lvse  |€g9z €46 |vOTT | ggve | STTS  |009T|SLS |LoL | L96T| 1S9E | ST | L80 | L9T | L9T _ W/E @ po utzau
“SL R/ R € 1R -G R
1562 |0z |eroT [8LTT| 8T | 600y |81 |v0L |0801| 86T | sezy | Lo | LT | 0g | cye | MY/IM Y © O Sseisuowdl -yl
R}/ Wk ¥ 2 Rlfkhi>—Y [
/1w
8807 |L06Z |€L9T |¥¥81| L0Lz| SLO0E  |Lvil|szor|sTr| eser| 997 | ouw | ogz | srz | ggt Z ® [10 sseaBuowa -g .
B}/ 1 T 2R RBlfhd-€ P
2897 |Lzel|€e8 |T€0T | LTLT| €405 |LZLI|SOS |€£9 | Lz6T| 8U'9E | ST | S60 | 09T | L9T /1
7 0 B2udNeh-7 P
0g'€z  |€672 |0Z0T |0¥El | €661 | 882 0091 [68'6 |€5Zr| 008 | o018 | €09 | L€ | 08°€ | €6F /1
¢ 1R BT

o1res Sunsayur sdLIy) UoIuo 10§ S[I0 [ENIUISSI Jo Su11sa) Aoedyya-oig 7' d[qeL

LaBB1ah IDIOIBbIWK bio 1db P Bha|1f did) do RS PlafdSts (b Bafg) Iolkn: g 1bI)ID

96



L TS P

F R OF P = e

m W & & & = (M W ® B
:_

-
4_
-
=_

-
._

.....

T e ® Qifeaw A9t St &1 ctetureuig

diees Afes Afsad =a SfF S 6w e o
URRYTSS TRRITET A ol 837 8, H IURac 3fear
RICIH & ST B & g e B i e
TICIeplel T SUANT Rl §Y SIAISIIAR b YARTHD B
3 Hepford =TS e A SiHIfD SITAg Pl 3ferT fobar
T ST @7 37 dR W uaes &R ergeur (177
i) frar w1 vaftfa &3 & iR = R o
URRYTZS URRIRIAT & F&fea vr oig fafde ScaRads
TEI UTT TR | FASNCTSS ST Dl TTHISNSTE ST
(onfey <veam wasft 725629) § STHT BRI -7

R o forg ik e qatgw Atsa &1 e

TRAET YU T Teleh TRIRG o foTq HIRFH depieh AR
TSRO Areed fIpRid fhy mu1 af 2000 | 2015 &
3afy & GRM Ul § fafe Aradl § Ifte aRkal w®
Tfares 3=cRTet (15 S, 01 Sfelrg, 15 STy, 01 3R,
15 3R, 01 RyamR, 15 f¥dwR, 01 3RpER, 15
3ReR, 01 =R, 15 Ty, 01 fq=R, 15 foamR,
01 STat, 15 SHaRt ) TR &1 TS a8 IR W qRI&foT fohy
Q| AMYpaH  TUHM, YAGH JIIHE,  UTd Dl
JMUTeH SMGAT Ud ARIBICt 3MMUfdes e oI et
g3 U dTel ©el S HIRiH U 0 farm ot | e
uRed & v H ARM JIDid Bl YA PRD AISel
faepTRAd fopg TQ STaIfeh areara o Ted 0T ST/aT & S
fp fore o ugel! R TS & R d &l g (A8 1) ;
o &Y arfcr e AeaT R ®wEe A (a8 2) U@
3rfereree frT e (a1 3) T SUANT TSl Hoied o forg
Faas gRad & wu § fhar | aof) atee § SgwHT
aRad &1 a9 A F oIy TRUEE NI F AT
Tepeiicp T IUART fhaT TaT| Sgach auf W s1er o’

Annual Report 2017-18 (S
EEEEEEE———

DOGR

fod 4.6 : FIFT ddt | STIRT e
CATCl H PIavT I HFTHGCICT DT ST
Fig.4.6: Trend of Coccinella sexmaculata
in essential oil treated garlic plots

Characterization sodium channel gene in onion
thrips

Study conducted to investigate the mutation in
voltage gated sodium channel gene which is
associated pyrethroid resistance in onion thrips.
Genomic DNA was isolated from onion thrips
collected from DOGR experimental farm using
standard protocol. The gene was partially
amplified and sequenced (177 bp). Within the
amplified region no such specific mutation
pertaining pyrethroid resistance in onion thrips
was detected. Nucleotide sequence was submitted
to NCBI data base (Accession number, MG725629).

Development of weather based forecast models
for thrips

Weather indices based regression models were
developed for each date of planting of crops. The
field trials were sown on different dates at
fortnightly intervals (15-June, 01-July, 15-July, 01-
Aug, 15-Aug, 01-Sep, 15-Sep, 01-Oct, 15-Oct, 01-
Nov, 15-Nov, 01-Dec, 15-Dec, 01-Jan and 15-]Jan) in
different seasons at Pune during 2000 to 2015.
Weather variables on maximum temperature,
minimum temperature, morning relative humidity
and evening relative humidity and bright-sunshine
hours were considered. Models were developed
using weather indices as independent variables,
while character under study such as crop age at
first appearance of thrips (Y,), crop age at peak
population of thrips (Y,) and maximum thrips
population (Y,) was used as dependent variable for
onion crop. Stepwise regression technique has
been used for selecting significant variables in all
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T SMITRT TSRV Hisal UR A 907 & e
TRIG! # e UIT SFer Tefull & foTg uTg g oI gafgam
3fienel I ATfCTeRT 4.4 H TR a1 21 S aATferemratt
< U Il ¢ fop 9T 61 e aRial o= et oit srerar
A& < foTq fpY TG YafFHT U1 Y 3fieps] & A & |
HRIH DI AT FHSRIV Higed H 901 i e
IRET R e i & forg gafgae & fcrerd e |
UdT Tl fob I o Ugell IR Uehe 8 IR Hid i 371
(arg 1) 3R Rreq ol 31fct S HET R A Dl 3R
(ar$ 2) & forv fame™ &9 & S&fe Rred &Y iftreay
HReT (aTs 3) & fory fae al SareT 7, U Srafer
SAR-TGE & HRUT &1 AT ¢8| RIed & ugel! IR Uahe
B IR H¥IeT Dl 371 (a1 1), fored &t aifer e |
R HAA D MY (TTE 2) Tt e i a1frencm e &
foTq 39 gfth WR anenia yaigar famrer ufderd =gaaH
g1 fored o ugelt IR Tehe g W e &l Iy (aTS 1),
T & 31fct e AT UR e ol 37 (TS 2) qUT
fore & arferepam dw & forg Aeg wvguf ufcrerd Ffe
AL 6.06, 9.04 TT 95.2 oft| e i 3rferepaH e
(arg,) & foI MAPE gl STGT & i fob i § SaR-
T P HRUT &1 AHAT 21 IHAR R, Hisew eafor &
Tl Uil B FY I T H SugH U Hised
YafgAT Sl a8t # 91Y ¢ AT b 3 fFehe u1g Y|
e, YU & FHIE T UNY FRb hide] 9¢dR & ©:
HTE T ATHIRS AR SICT UR TR 39 Aleed Bl
ST R o faaa=11ar qafg o forg fovam <1 wepar 2|

QTS ATHT aTH, FGISITSRT USTIfa S IFelad & g

& 2016 & SR HIHIFII-RIST U6 AT AT
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YYISITCRT TSI ireia™ I Gof T TIT| e, gget
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clfep 3fToTehel Tg A Uga alel TR H IrT T &
SRT IR o e efisfia geiee! &R frami @ qea e
T & SeRd gl @al | aweT fie srar g @t
<iepferd fopam TR iR I rTener uRfRIfl & dad
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the models. Models have been validated using data
on subsequent years which were not included in
developing the models.

Weather indices based regression models along with
coefficient of determination for different date of
planting for various characters are presented in table
4.3. Observed and forecast for different characters in
various date of planting based on weather indices
based regression models in subsequent years is
given in table 4.4. These tables revealed that the
forecasts for different character in various date of
planting at par with the observed one. The
percentage deviation of forecast for different
character in various date of planting based on
weather indices based regression models reveals
that the deviation is low for crop age at first
appearance of thrips (Y,) and crop age at peak
population of thrips (Y,) while deviation is higher for
maximum population of thrips (Y,) this may be due
to the sampling fluctuations. The forecasts deviation
(in %) based on this approach for crop age at first
appearance of thrips, crop age at peak population of
thrips and maximum thrips population is minimum.
Mean Absolute Percentage Error (MAPE) for crop
age at first appearance of thrips, crop age at peak
population of thrips and maximum thrips population
were 6.06, 9.04 and 95.2 respectively. The MAPE is
litter higher side for maximum population of thrips
(Y,) this may be due to the sampling fluctuations. In
general, the models fitted well with all the
coefficients of determination. Forecasts from the
models were very close to the observed values in
subsequent years. Therefore these models, based on
weekly weather data starting from week of planting
up to six weeks of crop growth, can be used for
reliable forewarning of thrips.

Identification of army worm, Spodoptera spp
complexinonion

Spodoptera spp complex has been recorded from
experimental plots at I[CAR-Directorate of Onion
and Garlic Research (DOGR), Pune, during rabi
2016. Though reported earlier as a minor pest in
onion, now-a-days found in damaging levels that
urges great attention from insect pest managers
and farmers. Egg masses from the field were
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Table 4. 3: Weather indices based models along with coefficient of determination
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gaTs & IRE / Date of Sowing ATsel / Model R’

Y,=-14.473+1.159Z,,+0.017 Z,,, 0.83
15 Y,=-140.785+0.024Z,,,+0.0257Z,,, 0.97
15]June

Y,=-177.130+0.290Z,,,+0.019Z,,,+0.073 Z,,, 0.94

Y,=-63.356+1.792Z,,-0.001Z,,, 0.85
01 ; Y,=51.144 +0.110 Z,, 0.78
1 July

Y,=283.778+0.1197Z,,,-0.0317Z,,, 0.93

Y,=-29.404 +0.015 Z,,,+0.014 Z,;, 0.67
153 E Y,=201.112-0.266Z,,+ 0.810Z,, 0.85
15]July

Y,=4.778 +0.034Z,;, 0.85

Y,=11.810+ 1.025Z,, 0.55
& Y,=58.496 + 6.695Z,,+ 0.150Z, 0.74
1 August

Y,=-198.586 + 0.155Z,,, -0.137 Z,;, 0.89

Y,=14.465+ 0.007Z,,, 0.96
= Y,=-42.849 -0.1827Z,,,+0.326Z,,, 0.88
15 August

Y,=97.579+ 0.022Z,,,+ 2.535Z,, 0.91

Y,=61.595+ 1.516Z,, 0.56
01 Y,=43.287+2.2687Z,,-0.1227Z,, 0.83
1 September

Y,=-345.007 +1.833Z,, 0.96

Y,=13.062+0.053Z,,, 0.008Z,,, 0.70
. Y,=233.680 + -0.0227Z,,, 2.2667Z,, 0.92
15 September

Y,=-445.109+0.009Z,,,+ 2.716Z, + 0.297 Z,;, 0.98

Y,=24.028+ 0.045Z,,,+0.006 Z,;, 0.71
08 Sig Y,=101.213-0.054Z,,,+ 0.250Z,,, 0.86
1 October

Y,=-36.248 + 2.307Z,,+ 0.265Z,, 0.84

Y,=-5.731+ 0.03897Z,,,+ 2.271Z, 0.97
15 oIR Y,=-128.731+5.917Z,, 0.78
15 October

Y,=1078.907 +0.5407Z,,, + 12.358Z,, 0.87

Continued on next page...
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gaTs $t IRIE/ Date of Sowing ATser/Model R’

Y,=12.5446+ 1.973Z,,+0.018Z,,+0.168Z,, 0.96
01 g%

Y,=-41.005+ 0.0176Z,,, + 3.889Z,,- 0.006Z,,, 0.92
1 November

Y,=3.508+ 0.01187Z,,,+ 0.0001Z,,, 0.89

Y,=-76.184+ 4.649Z,,+ 03957, 0.85
15 qa=sR

Y,=243.604+ 0.0072Z,,+0.0203Z,, 0.86
15 November

Y,=1.703+0.0009Z,,,+ 0.0002 Z,,,- 0.0054 Z,, 0.99

Y,=17.992+0.021Z,,,+0.032Z,., 0.91
01 feR

Y,=-152.722 + 3.4557Z,, 0.84
1 December

Y,=-1.712 + 0.0005 Z,,+ 0.002 Z,, 0.98

Y,=15.401+0.0010Z,,+0.0044Z,,, 0.89
15 fgameR

Y,=42.11+ 0.0434Z,, +0.0616Z,,, 0.73
15 December

Y,=-13.793 + 0.043Z,,+0.067Z,, 0.89

Y,=9.797+0.555Z,., - 0.008 Z,,,+ 0.005 Z,,, 0.99
01 Sast

Y,=37.804+ 4.146Z,, +0.032Z,,,+0.066 Z,,, 0.96
1January

Y,=-0.886 + 0.1367 Z,,+0.0007 Z,,, 0.94

Y,=22.478+0.0001Z,,,+0.0194 Z,, 1.00
15 SR

Y,=113.305+ 0.011Z,,,-0.003Z,,, 1.00
15 January

Y,=1.778 + 0.00287Z,, 1.00

aTferet 4.4 : ot 6 fafSre TR 3§ e 7ot & forg arg 1w v gafgam w4
Table 4.4: Observed and Forecast values for different characters in various date of planting
AqUr H TRIE CL Y, Y, Y,
Date of Plantin Year . . .
g UG IAFS | GATGA | UGG IHES | qAgAN | QT Sies | qafga
Observed Forecast Observed Forecast Observed Forecast

15 S 2008 24 30 45 58 51.3 52.8
15 June 2009 17 15 59 76 37.3 61.2
o1 G\J)F‘I'I's{ 2008 28 24 70 62 41.4 78
1July 2009 21 25 63 55 31.1 63.4
15 W 2008 22 21 36 34 19.1 7.9
15]uly 2009 22 19 43 43 27.8 43.8
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Ao it TR GL Y, Y, Y,
Date of Plantin Year o E o
g UI¢ Y iHS | YAMGAM | UTC Y s | YAMAM | UTQ T s | gaigAe
Observed Forecast Observed Forecast Observed Forecast

01 SFTe 2008 20 17 34 35 9.2 15.6
1 Augst 2009 20 17 34 42 15.9 5.5
15 arTe 2008 19 18 103 69 10.9 13.1
15 Augst 2009 19 19 89 76 5.2 9.5
01 Rierae 2007 17 18 101 93 41.9 51.6
1September 2008 17 23 87 98 78.5 47.4
15 Ry 2007 18 16 86 88 94.5 99.9
15 September 2008 16 15 86 71 27.2 33.7
01 SRR 2007 22 14 99 67 42.3 70.7
1Octber 2008 22 22 92 73 37.5 80.8
15 SER 2007 21 20 63 75 86.7 100.6
15 Octber 2008 21 31 77 72 42.8 48.1
01 TR 2008 19 21 61 74 27.9 70.4
1 November 2009 19 24 82 104 57 95.4
e 2008 19 21 82 50 25.9 40.4
15 November 2009 19 25 68 54 56.6 101.4
01 e 2008 17 12 66 61 24.5 25.4
1December 2009 20 17 52 65 58.4 54.7
15 framR 2008 17 19 57 71 26.1 41.6
15 December 2009 17 23 57 75 41 61.8

T bl I DI T3 | TR, forgerHeHel R I aTel 81 &
3R b Uxg Y oiaTS T 30 ¥ 40 il Bt B1 5Tp
3T U GIRRIT T Sl o 1 HeHel R 8 @ for IR
feRTT o <Ter AT et XA & A W U W 4’
Tt —Set e 81d €1 STafeh U9, TfRTa o, uxg &
deTg T 25 | 30 L. gt 2 3R g 3 U A
geh T Tl ST Sl 3TThicT Y o ol fifera g1 g
SifUeieeR™ faome (SF. 0t.3iR. 919, e, AR

DY SR A, 73 fgh) TR T bl g bt b

collected and reared under laboratory conditions.
Specimens were identified based on their adult
wing venation patterns. S. litura are greyish brown
in colour and a wingspan of about 30 to 40 mm. The
forewings are greyish brown with cream coloured
complex markings resembling “4” on the forewings
and with paler lines along the veins, while in S.
exigua, wing span is about 25 to 30 mm and has
light coloured kidney bean shaped pattern in their
forewings. Further, specimens were sent to
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fore gt ot <t T Heper, AT - R Py
T UGH Pl TS IS fofgRT-SIRTHTE e
1697/17, 1698/17 Ud FqISICRT AT 37— STRUAT
[EAT1699/17, 1699/171

National PUSA Collection, ICAR-IARI, New Delhi for
confirmation by lepidoteran expert (Dr. P. R.
Shashank, Scientist, IARI, New Delhi) and provided
the voucher specimen nos: Spodoptera litura - RSS
No.1697/17,1698/17and Spodoptera exigua - RSS
No. 1699/17,1699/17.

R 4.7: UG fIRIfA=IRT & MR TR FISITRT ISTfT &t g

Fig.4.7:Identification of Spodoptera spp Complex based on wing venation

1T AT g D! IR SICAY TReDIS b HEIH | Dl TS
R AIgeIdiigdel S ARCpa <t Tl
FIG(IE | (COI) F T 9T (600-900 bp I &) T SITAY
3TIshH fA=5H0T AT eMfivet ol e o fofy Teriat
1480 T TeRilel 1298 WISHRI &1 SUINT fopar T
(wimR ©d wreft, 1994) 1 el @1 3gehHur T
T 3R I IMET Sfg e fiieh! GamT =5 (NCBI) Sied
SRR, JUAY S T WY e U™ d e
IfFCIge TIHH UMY WEdT UES 745792-
Y¥UISITCRT TfATaTT Ta =fFaaiiciss 3Tgepd e |
TS 745793~ FISIeRT forg T |

TARTeTer gRFRARRN & FgisieeT forgr wa wisiesT
Ol STafasi

. foTgT 3R ¥, UfaRTgaiT o Stee @ish § IR 3Taveiy
gictt 1 3T, 31UST A oldR O dh DI Siia ash
At 4 e, forgeT SiR TR, UfaRaaaiT o forg shmiem: 28 |
40 13 3R 25 ¥ 45 ST &1 99T e & S fob amaa=
R R AT g1 09, folgvr 3R U9, UfeRgair o J1el H,
U] ST 3Gy pHeT: 3-7 7 wd 2-4 feo; omat
37afy shHeT. T 23-26 T @ 7-11 T &R =
rafer spae 6-9 fF vd 5-7 7 gl g1 swer fivs
HUTe Adg TR e U & g1 200 H 300 3HUST T Th
Thed S I ST AT § (ATferapT 4.5) |

Simultaneously confirmed through DNA barcode
which involves DNA sequence analysis of a portion
(typically between 600-900 bp) of the
mitochondrial gene cytochrome c oxidase subunitI
(COI).LCO 1480 and HCO 1298 primers were used
for the study (Folmer et al. 1994). Ampilcons were
sequenced and submitted to National Centre for
Biotechnological Information (NCBI) GenBank
Database, USA and received as Nucleotide
sequence accession No. MG745792 - Spodoptera
exigua and Nucleotide sequence accession No.
MG745793- Spodoptera litura.

Biology of Spodoptera litura and Spodoptera
exiguaunder laboratory conditions

Life cycle of S. litura and S. exigua comprises of 4
stages. On an average, duration of the life cycle from
egg to adults takes 28-40days and 25-45 days for S.
litura and S. exigua respectively depending on the
temperature. In case of S. litura and S. exigua, egg
incubation period is 3-7 days & 2-4 days; larval
duration is about 23-26 days & 7-11 days and pupal
period is 6-9 days & 5-7 days respectively. Egg mass
are laid upright on a flat surface. Scales from the
abdomen ofthe female moths cover the egg mass. A
single batch itself can be made up 0f200 to 300 eggs
(Table 4.5).
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R 4.8: ¥GISIENT USRI & mtCOS SiF & 658bp

TAIBIA T TRIRTR yae=

Fig.4.8: PCR amplification of 658 bp amplicon
of mtCOI gene of Spodoptera spp

qTferenT 4.5 : TITST UR FISITCRT foIgRT a U, Sl 3iTant Shafasi=

Table 4.5: Biology of Spodoptera litura and S. exigua on Onion

Fie Fi smawan FYISITNT foig™T/Spodoptera litura | F9ISITCRT TfANT3IT /Spodoptera exigua
Stage of the insect
GG rferpaq Avg+SE A e Avg+SE
Minimum | Maximum Minimum | Maximum
aigfreruT arafyr sruet
Oviposition Period - Egg 3 7 4.4 +0.75 2 4 2.68+0.22
Larval Period
Ugell 3¢/ 1% Instar 2 5 3.4+0.51 2 4 2.82£0.13
GURT §T%CR/ 2" Instar 3 6 4.0 +0.55 1 3 1.91+0.17
foRIRT $ReR /3" Instar 4 6 48 +0.37 1 4 1.77+0.20
Tl $RCR /4" Instar 4 6 5.2 +0.58 1 4 1.73+0.19
Yradl 39%eR/5" Instar 5 9 7.0 +0.71 2 5 2.55+0.19
Pl @l ey
Total Larval period 23 26 24.4 £ 0.60 7 11 10.77+0.36
I
?li;[al Period 6 9 7.2 +£0.58 5 7 6.05+£0.17
RSP 34/ Adult Period 5 8 5.2 +0.58 4 7 5.77+0.23
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Post-Harvest Technology

RIS 5 : WIS U9 BEqH | 814 aTot &ifcl &l
ATH PR (4 IATGHT T8 g DB
ERYT], HUSRUT AT TRIEhRUT TPh1pl pT
farepra v afkseeor

QTS U oAgg ! Baali, Sl fob STeq) @-Td g aTett ghclt
g, § AR & Bl B I & folg T Ud ofgsg ol
FHHAGITR IG—IG, USRYT & YRIRHRUT =T Hgeaqut
fopaTg 21 gdadt oTeTRMl H Yas ¥ Ugel T JWI
EIET IR HAGRR &I B FAad PR W &I
Hiesd foham T <IfhT 4-5 A1 P HUSRU H WIS @@
T 1 o+t ot s 40-50 Hfcrerd iR 25 wifrerd arfr
TS STl 21§99 AT bl A1 vl o forg, Rarefel=

aY b SR 7 HeIcll b IRl U1 I 3 UB
TR faey g fezm mar et Ruie a8 w_dd ¢

YIFHII-WITS Ud dAgqd Igua FRemea grr
faafia we faei i Fsidiaor @ grsfeftasor
faoryamd

HIDHITII— ST Ud AGGH AT eeerd gRI fasfia
ST i 313 fhedAl A ofier fobee, A arfes, ofr
T DT e el b A1 Uep ST gRIRfeRI o et
R HRTH o QR ST 77

SUAR & 915, TN & oy TheH 31k AeaH DR &
aql ol fora T U foem & T ahal bl 3-4 o,
YS! el § preT T (R 5.1) | el e gL WISl 5 3
200 I a1 ufiffer T foram T 3R IqepT fascuum
Tt Y AT, Pt gerelier 3 yaref e iR 3 Sta-
RIATAfep IRTHER] o forg fopam m (drferepr 5.1) 1 e gU
QAT Y AT T g G 60°% ATIH TR T ¢ SRR §
frstefipd forar mar1 Fsfeliaxor @& & 918, T &
f=cheor Fef} <t HT=T BT U1 T SR 3T St -/
URrHTeRt & foru fopam | JR9 8¢ Tl § A IR gig
B A 35°% TIIH WR Ystetianx fohar mr (R 5.1) 1
fafrer foent o foTq fsictionRuT Ua gesietienvor SuTd &t
TOAT 6T TS| STl HHT GOR fem | stetiasor srgurd
Srferehee O T gl fET gUT H gASicihRul 3FUTd
T 31feres g /T (ferat 5.1) |

Project 5: Development and refinement of
post-harvest handling, storage and
processing techniques for minimization of
losses and improving productivity of onion
and garlic

Post harvest handling, storage and processing of
onion and garlic are important practices in order to
reduce the post harvest losses in these perishable
crops. Previous studies have focused on
minimizing the post harvest losses by pre and post
harvestinterventions, yet the damage of 40-50% in
onion and 20-25% in garlic is still recorded in 4-5
months of storage. In order to address this issue,
processing of these crops and related aspects were
given emphasis during the year and reported here.

Dehydration and rehydration characteristics of
ICAR-DOGR onion varieties

Eight onion varieties of ICAR-DOGR (Bhima Kiran,
Bhima Shakti, Bhima Raj, Bhima Red, Bhima Dark
Red, Bhima Super, Bhima Shweta and Bhima
Shubhra) were grown during late- kharif under
similar conditions with the recommended
practices. After curing, uniform and medium size
bulbs were taken for the experiment. Twenty bulbs
of each variety were cut into slices of 3-4mm width
(Fig.5.1). Representative sample of 200g was taken
from the total cut onion and analyzed for initial
moisture content, total soluble solids (TSS) and
other biochemical parameters (Table 5.1). The cut
onion was dehydrated in a tray drier at 60°C till
constant moisture. After dehydration, the samples
were analyzed for moisture content and other
biochemical parameters. The dried samples were
rehydrated at 35°C till constant weight gain
(Fig.5.1). Dehydration and rehydration ratio were
calculated for different varieties. Dehydration
ratio was found maximum in Bhima Super and
rehydration ratio was found maximum in Bhima
Shubhra (Table 5.1).
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Table 5.1: Dehydration and Rehydration ratio of different varieties of onion

U bocr

e P gareiiel 3 uaref 3fer | fAsfefievur sruTa YAISTel R 3TUT
Variety Total Soluble Solids (TSS) Dehydration Ratio Rehydration Ratio
14T R / Bhima Super 10.8 7.69 5.68
o197 I91/ Bhima Raj 10.5 7.32 5.70
ofiq7 ¥$ / Bhima Red 11.9 7.32 5.53
A7 f5%77/ Bhima Kiran 12.1 7.50 5.38
o7 81 ¥8/Bhima Dark Red 11.3 7.14 5.56
o7 91fch / Bhima Shakti 11.1 6.98 5.47
AT 41/ Bhima Shweta 111 6.82 5.59
AT 9T/ Bhima Shubhra 10.9 7.50 5.76
e faem A e §Y fAstetipa geStetigrd

Variety Fresh cut Dehydrated Rehydrated

ot &/ 3

Bhima

Shweta

AT 99T/

Bhima

Shubra

T gur/

Bhima

Super

57 5.1 ATl e g, Ffetiepd Te Grstetiepd Wt &1 <l Fd i fepes

Fig.5.1: Fresh, dehydrated and rehydrated onion of three best varieties
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RIS 6 : WITST Ud BeHA BT ScUIe 6™
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fehRaTT 2l fRTfareT &Ry g deT=ep ATHET bl SFIHRANT
FRAT 3R B Afcral i 92 THBRY UGH BT HiY TR
g IRIR iR & denfifesal &1 TR - TR & 31k
72 g 379 G IR o & oTq §77ch 1@l T Jeiich
o H Teg fAdt g1 aRAISHT T 32 WISl Ud g
ST & A9y H fhEi, TR ddel iR e

fRagRe! 6 THSHRT 3R Bleret § IR a1 2
31 ufeh wgefa

Y, R Ud IRt TR G & SR ShHeT: o ol
JT AERTSE, ORI 3R Beiae # Ml & wal «®
Pol B UG ofU Y| HIBIU-ST Td T8
3FSYT e gRT faemRia @St faedt & dfisTi ol 39
It § A wfefier fea @t Suetey dRI Wl
I et o STl Y TaeelT ¥t fopsaT gRT ht TS |

qeRTSe § yeefe : HgRTSg & a1 Rt § <&t A &
SR vge & o vt it fopet Amer: oftar arfer, offmr
fopR @R ofleT oddr @1 AT T T WA & forg,
fIQeTeRT GRT Ue 3 &1 Ueh—ap fohal disT Afed et
3 fopar. i1 fpaam @ feam R Q1 wfefier foram
(ATl & W 3R FRoCIOR A GORT) & Wl Wy
ST Y| UGe TS & forw QAT fopsait a1 |
4 {1 feg )

ORI # 9GS : ORI & WaTR el § TRiw AR
TG M & forq vt & fomet =y offer <ot offm
g, fH1 Vg, AT b ¥y, =T gy, i Lo qern
AT Athe & AT TAT| 9 TS o folg Udes foes &
Teh-Ueh fepatl SISt |Afea e 7 fpu. it fbml @ fou
0| g & forw qr wifcrefiet fam (Far ST &
3R PR I GART) DI A AT AR TAD b bl
T e 1 500 71 i<t fez |

Project 6: Improving knowledge and skill of
stakeholders for improving production of
onion and garlic

Agricultural extension is the application of
scientific research and new knowledge to
agricultural practices through farmer education.
Extension activities help to disseminate the
technology and evaluate its impact for further
refinement. The project aims at knowledge and
skill improvement in farmers, extension workers
and other stakeholders with regard to onion and
garlic production.

Frontline demonstrations

Six demonstrations were carried out at farmers'

fields in three states viz,, Maharashtra, Gujarat and
Chhattisgarh during rabi, kharif and late kharif
seasons, respectively. The seeds of ICAR-DOGR
onion varieties were provided to the selected
progressive farmers of these states. Seeds of local
varieties were arranged by the farmers.

Demonstrations in Maharashtra: Onion
varieties, Bhima Shakti, Bhima Kiran and Bhima
Shweta were selected for rabi demonstrations in
Washim district of Maharashtra. For the purpose, 3
kg onion seed (1 kg of each variety) was provided
by the Directorate. Demonstrations were
conducted at the fields of two progressive farmers
(one from Manoli and other from Mangrulpir). Seed
was equally distributed among the farmers for
demonstration purpose.

Demonstrations in Gujarat: Onion varieties,
Bhima Raj, Bhima Super, Bhima Red, Bhima Dark
Red, Bhima Shubhra, Bhima Shweta and Bhima
Safed were selected for kharif demonstrations in
Bhavnagar districts of Gujarat. For this purpose, 7
kg onion seed (1 kg of each variety) was provided.
Two progressive farmers (one from Nava Sangna
and other from Kalsar) were selected for carrying
out the demonstrations and each farmer was given
500 gseed of each variety.
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Demonstrations in Chhattisgarh: Onion
varieties, Bhima Raj, Bhima Super, Bhima Red,
Bhima Shakti, Bhima Shubhra, Bhima Shweta and
Bhima Safed were selected for late kharif
demonstrations in Mahasamund district of
Chhattisgarh. Two progressive farmers (one from
Kuhri and other from Bandora) were selected for
carrying out the demonstrations. For this purpose,
7 kg onion seed (1 kg of each variety) was provided
by the Directorate and distributed in such a way
thateverybody got 500 g seed of each variety.

arferept 6.1 : I Ufh ugef= uRiern ® ey v fAf—= St Hf aag-aruf

Table 6.1: Schedule of various operations followed in frontline demonstration trials

Prf /Work Y= o va A | wraf B TRk
Date of operation in different states and seasons
ST / State HERTSG / Maharashtra ﬂ\_:R'IH/ Gujarat Ec_cﬁﬂ"ﬁ / Chhattisgarh
HA9 /Season It /Rabi % / Kharif Bl TRI% /Late kharif
dtenerer § gars 15/10/2016 27/06/2016 30/08/2016
Sowing in nursery
gler T 09/12/2016 11/08/2016 14/10/2016
Transplanting
MERIT G MR $H @ 15 /7. MR P @ig 15 e7/7. | MR Fi @ig 15 /7.
Basal dose 40:40:60:30 fdm. 25:40:40:30 fomm. 40:40:60:30 fam,
TIpTRT /2. TR / 2. T /2.
8 fo=eR, 2016 10 3, 2016 13 3aqsr, 2016
FYM 15 t/ha FYM 15 t/ha FYM 15 t/ha
40:40:60:30 kg 25:40:40:30 kg 40:40:60:30 kg NPKS/ha
NPKS/ha NPKS/ha 13/10/2016
08/12/2016 10/08/2016
yerq fsgepra JTT 35 fpur. Ageio /R, 25 four. Aigeiom /2. | 35 o, Arseo /3.
1" top dress dose 8 SHa™t, 2017 10 =R, 2016 13 qg%R, 2016
35 kg N/ha 25 kg N/ha 35 kg N/ha
08/01/2017 10/09/2016 13/11/2016
feci fessama A 35 fur. AgeIo /R 25 fa. Agera /2. | 35 fhur. Aseie /R
2"top dress dose 23 SeNt, 2017 26 fRyd=r, 2016 28 da¥R, 2016
35kg N/ha 25 kg N/ha 35 kg N/ha
23/01/2017 26/09/2016 28/11/2016
q&H IS deal P 5 m /ferex /5 g/L 5 1 /feex /5 g/L 5 31 /feteR /5 g/L
fsg@mma 25/01/2017 27/09/2016 29/12/2016
Micronutrient spray 09/02/2017 12/10/2016 14/01/2017
24/02/2017 27/10/2016 29/01/2017
SSIERCDCIRCHH 13/04/2017 24/11/2016 18/03/2017
Harvesting
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. Wil § APAIu-WN W@ oegd  Sgaar
fQeer gRT &Y 7 RIBIReN &1 yter fhar wam| fafd=
et ¥ gay W It o & aig-aweft @
arfetenr 6.1 B garfar T |

it dteront o yraferd wae it e faxor A9 iR
GHTITTeTT SR AT @ RN IR R 9 U8t od o
OBl Bl b Hole, WRUTAR] d2T UceRY el g 7|
ISt g8 AT (3ATPR : 1.5 Hiex =St X 4 Hiew &l X
15 I, Sf) IR i 71 ST 31Th 1T A BN ared!
&fcr 9 s & forg gars | qd diSil ot 2 a1/ fpa. &
6 R W RRM A STRd far am st IR aRd
I S 50 . MR 6 @ig iRk 10 o, o
FHHORT DT AT 7| gaTS F Ugel, FAINAT DY e
fopa T 37 I 2 fifer. /forer &Y SR R TRUGaRA1D
UeeiBrenfer @1 fissara fopam | ST @1 3 I/ fhuT.
T P R R PrwsIiom A Iw=Ra far | i< (35
I /IR BT R 3R aHf Hrdive & JATer BT HeRl
T IR 8 917 7| S BRI 31eraT Ufehal & e 8 I
BT BRI X7 T 3R 1-1.5 I}, Y 7818 R i i
IIIT TAT| 910 Y i1 U= At Y geht IR TGT PR Fehl
IBEIECIRE

S IR BRA1 U9 gt -I9er: gy 007 A | gl
Wd § FEl Rk ¥ SITS Pl TS R IAH IS Aol 3R
UceRl Pl ESHIT TAT| ST IR R I8 S 15 &
MR &6 @I/, e 781 3o Rand & amer 15 3
St 3R 60 Hiex o4t At Rt & 1.2 Hex dis @ §
qter T 9T fha | gty uor A uge, f3u Riard o
FIRY D T9 31aT M far T @R ERudaRA19H
oeeiftrenfer (2 fifer. /foteR) @t e fomar ) dte
P SETeH & 915, URRI & - fars et ot wre
TIT 3R STST T ATH U < €T AT AT UHe Dl U T
& fo1e 15 I PrewsTfom aret 10 forex gt & @1 1|

refisfia ud 17 vder: AW g Hiel H ABAH TRA P
foTu dier 9ot & 30 T 45 T 91g BT TTRAZTATA
(13 /ferex) & A dEeh (2 fifer. /fer.) den
T (17 /forer) & e mfthAre (1
fafer. / foreR) o1 uvffa fsge a fopam |

Rerms: <1 fgusd & dlr 40 et Y 2 b ey 16 foreft,
e & g fgWR @1 SUANT fasar mam ek 4
fofex /6 i R R T &t BieT T ufifes fRF d a1 IR
ang € & forg fyu R & 71 e W 20 7 vger
s o Aep fear mm

Recommendations made by the Directorate were
followed in all trials. The schedule of various
operations followed in different trials is given in
Table 6.1.

The cultural practices which were common to all
trials are described below.

Nursery raising: The debris of previous crops,
weeds and stones were removed before bed
preparation. Raised beds (size: 1.5 m width x 4 m
length x 15 cm height) were prepared. Seeds were
treated with thiram @ 2 g/kg seed before sowing to
avoid damage from damping off disease. At the time
of bed preparation, 50 kg of FYM and 10 kg
vermicompost were added. Before sowing, the
beds were moistened and sprayed with weedicide
pendimethalin @ 2ml/L. Seeds were treated with
carbendazim @ 3 g/kg of seeds. The seeds (35
g/bed) were mixed with sand and vermicompost,
and sown in line on bed. Distance between two
lines was 8 cm and depth of sowing was 1-1.5 cm.
Seeds were covered with fine soil followed by light
watering.

Land preparation and transplanting: Prior to
transplanting, field was ploughed and disked
properly to eliminate debris and soil clods. At the
time of land preparation, 15 t FYM/ha was added.
Seedlings were transplanted on broad bed furrows
of 1.2 m width, 15 cm height and 60 m length with
drip irrigation. Before transplanting, the bed was
wetted by drip irrigation and weedicide
pendimethalin (2 ml/L) was sprayed. After
uprooting of seedlings, 1/3™ part of leaves was cut
and the roots were washed with clean water and
seedlings were kept for an hour in 10 L water
having 15 g carbendazim.

Pest and disease management: Foliar sprays of
carbosulfan (2 ml/L) with tricyclazole (1 g/L) and
profenophos (1 ml/L) with hexaconazole (1 g/L)
were given 30 and 45 DAT respectively, to control
diseasesand pests.

Irrigation: Inline dripper of 16 mm lateral with 40
cm distance between two drippers was used and
water was discharged @ of 4 L /hour. Drip irrigation
was given for half an hour twice a day on daily basis.
Irrigation was stopped 20 days before harvesting.
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Harvesting: Itwas done at 50-60% neck fall stage.

The performance of trials at different locations is
givenin Table 6.2.

arferet 6.2 : faf= T ux 1fiw ufeh weef wiemn 1 ugsf=

Table 6.2: Performance of frontline demonstration trials at differentlocations

forem qre e 3igur fcrerd | 3ita dd | fauve avg Suw
District Season Variety Germination | ¥R (ITH) (féheer/R.)
Percentage Av. bulb Marketable
weight (g) yield (q/ha)
HERTSC &t o7 91fch / Bhima Shakti 97 92 400
Maharashtra | Rabi A7 fhe /Bhima Kiran 95 85 350
19T %I4T/ Bhima Shweta 95 82 312
¥YHIT /Local 82 70 220
ORI TH AT Ju=/Bhima Super 98 80 350
Gujarat Kharif 19T I5T/Bhima Raj 97 78 340
19T ¥$/Bhima Red 97 76 325
{7 81 ¥$/Bhima Dark Red 95 75 310
AT 991/ Bhima Shubhra 93 72 300
offqT 99d7/Bhima Shweta 92 70 275
offqT e / Bhima Safed 90 70 250
T/ Local 75 65 220
BTG uBsclt @RI | +fi9T I97/Bhima Raj 97 85 450
Chhattisgarh | Late kharif |41 ﬁC{"\’/Bhima Super 97 82 425
ofiqT Y8 /Bhima Red 95 80 420
offqT 91fth / Bhima Shakti 94 80 410
AT 991/ Bhima Shubhra 92 78 325
o QE\R‘IT/Bhima Shweta 92 76 320
offqT e / Bhima Safed 90 75 310
T /Local 80 70 275

< JRa & SR oY Y ST i TeeHl |, @it Y
fopem T Tl  aigoeur Tfarerd (97), SiRId dald vR
(92 Im) ToIT SUST (400 fiheet /3. ) ey arferep oft| offr
forRe (350 fibeat/.) 3iR oftr 3 (312 fibeat/7.) ®
TR (220 fiheat/7.) 6 gomT | gl SuT UTg TS|
TR HIFH H R ¢ geefHT # AT Gow fobest 5 a7epror
gfdrerd (98), 3itad deig wR (80 IM) wa Iuw (350
f2h./2.) TR aiferep Ut 7| T fobe (220 f2h./2.)
& gaee | ae (340 /7)), fEr ¥ (325
f&./2.), w1 b ¥ (310 f./2.), W g (300

In rabi demonstrations, the germination
percentage (97), average bulb weight (92 g) and
yield (400 q/ha) of Bhima Shakti were the highest.
Bhima Kiran (350 q/ha) and Bhima Shweta (312
g/ha) yielded more than the local variety (220
g/ha). In kharif demonstrations, the germination
percentage (98), average bulb weight (80g) and
yield (350 g/ha) of Bhima Super were the highest.
Bhima Raj (340 q/ha), Bhima Red (325 g/ha),
Bhima Dark Red (310 q/ha),Bhima Shubhra (300
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f./2.), ofm1 sar (275 fbeer/R.) &R o @
(250 fipeer/.) | Bgl 31fdrd IusT UTg TS| I8t WRIh
9| A eFU U uget § ofigr I it Sus (450
fipeer/2.) e ot off| g=ft A o, verella foem
(275 fieer /2. ) Y Jorrm | i G (425 fbed/z.),
ofiaT ¥ (420 fibear/z.), ofimr afe (410 fea/z.),
o1 graT (325 fbeet/7.), i eaar (320 fhea/z.)
qem oy Jthg (310 feat/3.) © Pl ifere Sust urg
1 mafora oy o el Qi ufh Tl # v
qorg e & goeel § g u-wS U g
Y e &t fhvsl o1 geld wgl dgar ur

T

g/ha) and Bhima Shweta (275 q/ha) and Bhima
Safed (250 g/ha) also yielded more than local
variety (220 g/ha). The yield of Bhima Raj (450
q/ha) was the highest in Late kharif
demonstrations. Bhima Super (425 q/ha), Bhima
Red (420 gq/ha), Bhima Shakti (410 q/ha), Bhima
Shubhra (325 q/ha), Bhima Shweta (320) and
Bhima Safed (310 q/ha) also yielded more than the
local variety (275 q/ha) in late kharif
demonstrations. ICAR-DOGR varieties were
performed better than local varieties in all
demonstrations.

offHT STh ¥8/Bhima Dark Red ofiqT o1fth /Bhima Shakti offqT {57/ Bhima Kiran

HIHT 94dT/Bhima Shweta |1 4T / Bhima Shubhra 9T e/ Bhima Safed

ot 6.1 : UL H TR & 7T ATHTTH—SISTSTITR i et

Figure 6.1: ICAR-DOGR varieties used in demonstrations
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TR & pterer, STFHRT SR gf¥epior § GerR o & forg
UfIT&T0T BRIHAT BT SIS I ARt g g arfs
A angfie Y denfifeal @ s H awef &7
b | TfR1&T0T SRIchHT o IR TS U4 TggT bl Wl et
qTet frsaTl Bl STHBRT T dieret H 21fiafg W dfga
T T | af 2017-18 & SR WIS U4 Agg Haal i
Wl B drel fpTl & folU el 27 T prispH
AT b U1 S A, S UR1&107 HRIcHHAT 1 fagetsor
ura fafeRi gor 1) @R ; 2) @R + 9at;  3)
ARG + UceH; 4) Tl + UceH; don 5) g™ +
Tal + Uce & YR W fohar T ufdreror wrfeHl e
Tedip dlfeiel 6.3 H WRAA gl SR JEdie
gfereror fafer IR 3fi~ad drfetent 6.4 # fem T 8|
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Table 6.3: Evaluation of training programmes

DOGR

Impactanalysis of training programmes

The conduction of farmers' training is essential for
improving skill, knowledge and attitude of the
farmers to enable them to adopt modern
agricultural technologies. The study was focused
on gain in knowledge and skill of onion and garlic
farmers due to training interventions. Twenty-
seven training programmes for farmers growing
onion and garlic crops were organized in the year
2017-18. From these, ten trainings were analyzed
on the basis of five methods (1. Lecture, 2. Lecture +
Discussion, 3. Lecture + Demonstration, 4.
Discussion + Demonstration, and 5. Lecture +
Discussion + Demonstration). The evaluation of
training programmes is given in Table 6.3. Training
method wise average of learning indices are given
in Table 6.4.

wfararor & fraTor Fret wfararor &t fafer ufdreror-gd | ufdreor-SuRia | siferm Eeie
GIKES] Training Training Method TP TP Learning
Training Place Pre-training | Post training Index
Date score score

T IR + UG

07/04/2017 Gulani Lec+Dem 2.64 8.32 5.83
HREREI) R + Tat

11/04/2017 Daundkarwadi Lec+Dis 412 7.81 3.84

12/05/2017 | aT%d/Wafgaon | IR/ Lec 1.60 4.63 3.07
T ot + U

26/05/2017 Gosasi Dis+Dem 2.99 7.12 4.25
RISTHTR IRAM + T + UG

16/06/2017 . . 3.36 10.35 7.23
Rajgurunagar Lec+Dis+Dem
CIETIE) IR + Tt

15/11/2017 Wafgaon Lec+Dis 3.96 7.26 3.43
TRTR IR + UG

22/12/2017 Khairenagar Lec+Dem 3.56 9.16 5.80
TRAR IRIH + 9 + Uged

A0 UL AU Khairenagar Lec+Dis+Dem Sl e =
RSURUN T + UG

23/01/2018 . . 3.09 7.18 4.22
Rajgurunagar Dis+Dem
RISTROTR NI

28/03/2018 . 1.13 4.28 3.18
Rajgurunagar Lec

(Lec = Lecture, Dem = Demonstration and Dis = Discussion)
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AfeTPT 6.4 : JAFERT DI T HfTeTor fafe ar afiwra

Table 6.4: Training method wise average oflearning indices

ufdreror fafer Training Method sitra arferm ?EW / Av. Learning Index
YN + 1;I_Q’Qf"-f/Lecture + Demonstration 5.81
I + il'_cl'f/Lecture + Discussion 3.63
T / Lecture 3.12
Al + UG/ Discussion + Demonstration 4.23
YR + Tt + BI?{%f*[ / Lecture + Discussion + Demonstration 7.28

R fAfRy T IUANT I W SRR FaAdhies T BH
(3.12) U 71| STefch g AR + Tt + UgeH fafey
BT TN R R FR SA1GT (7.28) | gfRom | g
T foh IR & IR Tt 31k Ugef ave o mifdreror
Y 31 fafeRIT <Y IeT H gl 31feres Aehetdl firet |

Learning Index was least (3.12) when applied
lecture method. It was highest (7.28) for Lecture +
Discussion + Demonstration method. Findings
indicated that when lecture followed by discussion
and demonstration, the training was more
successful than the other methods oftrainings.

R 6.2 : aRER H G2 yRWR & 91ex fafdrer ufdrer wrisaT o1 e

Figure 6.2: Different training programmes organized on and off campus
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AL ARA ST T AegH
qAedeh ATAU TRIATSAT
All India Network Research Project on
Onion and Garlic (AINRPOG)

®. T GUR

TST O olg g STH-ised

af 2017 & SR Fricd I &b A Rrelt T grTeteie,
PIIA, JTIH, MR T PR A QST i 29 WIfeRdt
(vnfer 1693 ¥ TIfey 1721) a1 Sicher famm 1T Saifds Qo
Tt T A e Bt 15 ferdi ot et o T |
% BN P ORM W H oSG B 936
(769.33), 1054 (762), 1306 (752), 1631 (738.67)
Jqr 1048 (720) 3R G SHIGd Dl g, —302
(435), T 93 (360), ST 344 (333), T, ~009
(307) e s ~321 (294.00) & 11 wifely il et
168 wfeRll & 200 feree1/ & ot ey &1 fAwvH I
UST TS S | Tkl TR AR P SRM, olel SHHged
1647 (664), 1214 (631.11), 1199 (618), 1459
(546.67) 7T 1416 (518.67) 3IR AUG TG Bl S
301 (427) wafed 27 wiferdi ¥ 400 febeet /2. & +ff aiferep Hr
fau dr ISt St Y TS| Fledifes, JaT AR P SR,
AIPRIIT — ST U4 TegT SN FGRNer, ISTeTR 5
e SFge $ 1650 (490), 571 (380), 1653
(373.33), 1577 (366.67) @2 916 (328) H%ﬁ‘gﬂ 9
wifet 7 300 febeet /7. & ot 31feres i fAqve ar Sust &t
&1 S eff|

IEIP QST b HHel H, TRI% HRH B QR AT AeRp
oot IUST TR 1546 1 (260.03 et /R.) ¥ v dgiw
9T 1549 —11 (240.10 féheet/2.), 1525 - @ (238.05
fheet /), 1541 - @ (224.19 febeat/2.) G 1550 @
(21414 féeer/g) 9 U T8 SEfdp W AT & SRM,
HIPFT — ST T G FTE Faelerd, ISFRFR 5
R 37 PeT ST 1537 — W (175.76 fhee1/3) H @
QI ST 1549 T (172.44 fibeet/R), 1543- O
(172.25 féee1/R.), 1546 — W (166.30 féhcer/7.) qer
1538 — @ (164.89 fihee1/2.) ¥ gof B )

A.Crop Improvement
Onion and garlic germplasm

Twenty nine accessions (Acc. 1693 to Acc. 1721) of
onion were collected from different districts i.e.
Bagalkot, Koppal, Belgum, Bijapaure and Bellari of
Karnataka during 2017 whereas 15 accession of
garlicwere collected from different parts of county.

In onion, during kharif season, more than 200 q/ha
marketable yield was recorded in 168 accessions
including 936 (769.33), 1054 (762), 1306 (752),
1631 (738.67) and 1048 (720) of red germplasm
and 11 accessions including W-302 (435.00),
Bhima Shubhra (360), W-344 (333), W-009 (307)
and W-321 (294) of white germplasm. During late
kharif season, more than 400 q/ha marketable
yield was recorded in 27 accessions including 1647
(664), 1214 (631.11), 1199 (618), 1459 (546.67)
and 1416 (518.67) of red germplasm and accession
W-301 (427) of white germplasm. However, during
rabi season, more than 300 q/ha marketable yield
was recorded in 9 accessions including 1650 (490),
571 (380), 1653 (373.33), 1577 (366.67) and 916
(328) of red germplasm at ICAR- DOGR,
Rajgurunagar.

In case of multiplier onion during kharif season,
highest total yield was recorded in accession 1546-
Agg (260.03 q/ha) followed by 1549-Agg (240.10
q/ha), 1525-Agg (238.05 q/ha), 1541-Agg (224.19
g/ha) and 1550-Agg (214.14 q/ha) whereas during
rabi season, highest total yield was recorded in
1537-Agg (175.76 q/ha) followed by 1549-Agg
(172.44 q/ha), 1543-Agg (172.25 q/ha), 1546-Agg
(166.30 q/ha) and 1538-Agg (164.89 g/ha) at
ICAR-DOGR, Rajgurunagar.
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e H TRIt HRTH b SR 90T T Y et 272 e
SHTGRl H ¥ dadt 110 TRl H o TS 81 Tl e
A 710 (33.30 feheei/R.), 444 (31.40 fdheet/z.),
413 (30.40 fihcet/z) B wdds geri ey ofir ader
(17.10 febeet/2.) B G ¥ SPEHT BT A dgR S
BT g1 Hferpc gt geriehiel IR uarel 37T ST
24 (4252%) H W R 458 (40.68%) 3R 9
(40.20%) H 9rI AT gIcAiich W AT b GRM, JeH
ot AR ot 67 TTe—gT TIfHT o Heiieh SUST 3IR ST
P G dTet T o forg o Tl ot fome offem ket
(41.10 ficet/z) & g & WY A 662 (54.70
feat/z), 752 (4790 fdes1/), 709 (42.20
fihee1/2) o Sgaila w9 § BEl Sift IuS U )
ST oot GerelicT ORT UGref 372t STuRad 678 (45.10
TIReT) W AqRIT 742 (45.10 Hfierd) 3R 703 (45
gfcrerd) H R TR

TSt faeT / TRl o Heiahe] URI&ToT
®. SIS few s oiaTor 2016-17

TRI% 2016 & RM gt 17 U a1 geifer fpar T
o™ & a1fdredy fauom awr Suot 3 16-01 (378.88
fibeet/2.) o & aqRIT SieT 16-30 (364.43 feet/R)
AT 3 16-17 (347.03 foheer/3.) o Ui TSI rfermc
PoT ST 3T 16-17 (412,98 foheet /2.) ¥ v Sp aIg
3T 16-01 (39358 fieet/z) 3R &g 16-30
(390.61 feheet/2.) o ur 7€) 3w 16-01 (0.70 wifere)
3R 3N 16 - 24 (0.66 Uferd) @ BieaR 7T Tt
T AR drel i I Geh UTS T8 STafch Fe PH SIS aled
¥ 3N 16-20 (0.68 wfcrerd), 3w 16-01 (0.92
gfiierd) 3R 3T 16 — 25 (1.20 Hfcrerd) & Ul Q| GarR
& o weRy 9 R 3T 16-17 (108 ) 3R agmrT
I 3N 16-22 (109 f&77) 3R 8w 16-20 (111
f3) ¥ U1q | HUSRYT & qF H1E IS AT I Poof TR &ffel
3 16-18 (6.37 Tfcierd) H Tg qgRRT T 3G
16-20 (7.41 ufcrere) e 3N 16-11 (7.42 ufcrera) &
Sl g8 Sfeifh WUSRYT & Q1 H1g Sl Mferehed PeT R &fel
3N 16-29 (43.45 Tfaierd) § oxg+ b e |

T, UdId-1 fh Ew uRien 2016-17

TRI% 2016 & SRM e 12 Tfafal o1 Geain fpar wr
e < arfyepd fauom I/ 3ot Mo 15-16 (330.39
fheeT/3.) H T agRa Ha e 15-18 (325.04
feheet/2.) Td 3l 15-21 (300.84 fehcet/z.) ¥ <&t T8
31T oot ST 3T 15-16 (351.78 feheeT/2) H @
IHFD 915 M 15-18  (346.36 fdhear/7.) iR aed
15-21 (333.48 ficer/3) ¥ UE TSI 3Mwd 15-21

In garlic, during kharif, out of 272 total planted
garlic germplasm only 110 accessions could able to
form bulb. Accessions namely 710 (33.30 q/ha),
444 (31.40 g/ha), 413 (30.40 q/ha) yielded
significantly superior over check Bhima Purple
(17.10 g/ha). Highest TSS was reported by
genotype 24 (42.52%) followed in 458 (40.68%)
and 9 (40.20%). However during rabi, 67 garlic
accessions including checks were evaluated for
yield and contributing traits. Accessions namely
662 (54.70 g/ha), 752 (47.90 q/ha), 709 (42.20
g/ha) yielded significantly superior over check
Bhima Purple (41.10 q/ha). Highest TSS was
reported by genotype 678 (45.10%) followed by
742 (45.10%)and 703 (45 %).

Onion varietal/ hybrids evaluation trials
a. IET Variety kharif trial2016-17

Out of 17 entries evaluated during kharif 2016,
highest marketable yield was recorded in ON16-01
(378.88 g/ha) followed by ON16-30 (364.43 q/ha)
and ON16-17 (347.03 g/ha). Highest total yield
was recorded in ON16-17 (412.98 gq/ha) followed
by ON16-01 (393.58 q/ha) and ON16-30 (390.61
g/ha). All the entries were found free from bolters
except ON16-01 (0.70%) and ON16-24 (0.66%)
whereas minimum double bulbs were recorded in
ON16-20 (0.68%), ON16-01(0.92%) and ON16-25
(1.20%). Minimum days to harvest was recorded in
ON16-17 (108 days) followed by ON16-22 (109
days) and ON16-20 (111 days). Minimum total
weight loss after 2 months of storage was recorded
in ON16-18 (6.37%) followed by ON16-20 (7.41%)
and ON16-11 (7.42%) whereas maximum total
weight loss after 2 months of storage was recorded
inON16-29 (43.45%).

b. AVT-lvariety khariftrial2016-17

Out of 12 entries evaluated during kharif 2016,
highest marketable yield was recorded in ON15-16
(330.39 q/ha) followed by ON15-18 (325.04 q/ha)
and ON15-21 (300.84 q/ha). Highest total yield
was recorded in ON15-16 (351.78 q/ha) followed
by ON15-18 (346.36 q/ha) and ON15-21 (333.48
g/ha). All the entries were found free from bolters
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except ON15-21 (1.06%) whereas minimum
double bulbs were recorded in ON15-18 (3.03%)
and ON15-16 (3.70%). Minimum days to harvest
was recorded in ON15-13 (105 days) followed by
ON15-01 and ON15-11 (109 days). Minimum total
weight loss after 2 months of storage was recorded
in ON15-48 (11.43%) followed by ON15-18
(12.25%) and ON15-45 (12.65%) whereas
maximum total weight loss after 2 months of
storage wasrecorded in ON15-11 (40.15%).

c. AVT-llvariety khariftrial2016-17

Out of 8 entries evaluated during kharif 2016,
highest marketable yield was recorded in ON14-15
(389.41 g/ha) followed by ON14-04 (361.49 q/ha)
and ON14-13 (338.74 q/ha). Highest total yield
was recorded in ON14-15 (411.50 q/ha) followed
by ON14-04 (389.03 q/ha) and ON14-13 (370.08
q/ha). All the entries were found free from bolters
except ON14-04 (0.30%) and ON14-23 (0.46%)
whereas minimum double bulbs were recorded in
ON14-23 (2.24%). Minimum days to harvest was
recorded in ON14-01 (106 days) followed by
ON14-04 (106.67 days) and ON14-13 (114 days).
Minimum total weight loss after 2 months of
storage was recorded in ON14-27 (9.33%)
followed by ON14-01 (13.02%) and ON14-09
(13.99%) whereas maximum total weightloss after
2 months of storage was recorded in ON14-23
(22.21%).

d. IETvarietyrabitrial2016-17

Twenty one entries were evaluated during rabi
2016-17 in 6 sq m plot size. Among that entries,
ON16-24 (162.03 gq/ha) recorded highest
marketable yield followed by ON16-54 (153.34
g/ha) and ON16-17 (157.15 q/ha). Highest total
yield was recorded in ON16-24 (195.72 g/ha)
followed by ON16-54 (186.66 q/ha) and ON16-18
(181.10 q/ha). All the entries were found free from
bolters whereas three entries were free from
doubles. Experimental trail was affected by Beet
Army worm (Spodoptera exigua) and yield losses
were more due to bulbs as well as foliage damaged
by this pestin the field before harvesting. Minimum
days to harvesting were recorded in ON16-17 (104
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days) followed by ON16-05,0N16-11 and ON16-27
(105 days). Harvested bulbs of twenty one entries
were Kept in perforated crates and stored for four
months in ventilated storage structure to study the
storage performance of bulbs. The perusal of
results revealed that minimum total weight loss
after 4 months of storage recorded in ON16-35
(51.23%) followed by ON16-39 (65.22%) and
ON16-15 (70.99%) whereas maximum total
weight loss after 4 months of storage was recorded
inON16-30(98.60%).

e. AVT-lvariety rabitrial2016-17

Thirteen entries were evaluated during rabi 2016-
17 in 6 sq m plot size. Among that entries, ON15-23
(147.98 g/ha) recorded highest marketable yield
followed by ON15-27 (132.05 q/ha) and ON15-18
(128.34 gq/ha). Highest total yield was recorded in
ON15-23 (165.13 g/ha) followed by ON15-18
(163.04 q/ha) and ON15-13 (156.92 q/ha).
Experimental trail was affected by Beet Army
worm (Spodoptera exigua) and yield losses were
more due to bulbs as well as foliage damaged by
this pest in the field before harvesting. All the
entries were found free from bolters whereas five
entries were free from doubles. Minimum days to
harvesting were recorded in ON15-42 (107 days)
followed by ON15-06, ON15-11, ON15-20 and
ON15-23 (108 days). Harvested bulbs of thirteen
entries were kept in perforated crates and stored
for four months in ventilated storage structure to
study the storage performance of bulbs. The
perusal of results revealed that minimum total
weight loss after 4 months of storage recorded in
ON15-20(61.60%) followed by ON15-23 (62.46%)
and ON15-37 (70.01%) whereas maximum total
weight loss after 4 months of storage was recorded
inON15-11 (97%).

f. AVT-llvarietyrabitrial2016-17

Nine entries were evaluated during rabi 2016-17 in
6 sq m plot size. Among that entries, ON14-25
(162.69 g/ha) recorded highest marketable yield
followed by ON14-27 (158.82 q/ha) and ON14-11
(158.02 g/ha). Highest total yield was recorded in
ON14-27 (217.40 g/ha) followed by ON14-25
(204.38 q/ha) and ON14-04 (192.69 q/ha).
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Experimental trail was affected by Beet Army worm
(Spodoptera exigua) and yield losses were more
due to bulbs as well as foliage damaged by this pest
in the field before harvesting. All the entries were
found free from bolters whereas three entries were
free from double bulbs. Minimum days to
harvesting were recorded in ON14-04 (103.33
days) followed by ON14-01 (104.33 days) and
ON14-15 (105 days). Harvested bulbs of nine
entries were kept in perforated crates and stored
for four months in ventilated storage structure to
study the storage performance of bulbs. The
perusal of results revealed that minimum total
weight loss after 4 months of storage recorded in
ON14-27 (61.99%) followed by ON14-25 (68.41%)
and ON14-06 (72.51%) whereas maximum total
weight loss after 4 months of storage was recorded
inON14-15 (96.40%).

g.  Multiplier onion varietal evaluation trials
(IET)

Seven entries were evaluated during kharifand rabi
2016-17. During kharif, highest marketable yield
was recorded in MP16-27 (221.71 q/ha) followed
by MP16-15 (217.32 q/ha), MP16-29 (208.40
g/ha) and MP16-13 (199.17 q/ha). TSS ranged
from 13.19-14.45%, minimum days to maturity
was recorded in MP16-18 (81 days) while
maximum in MP16-13 (90.67 days), weight of
bulblets/plant (i.e. per hill) ranged from 20.61-
34.58 g and minimum storage weight loss after two
months of storage was recorded in MP16-18
(7.97%) and maximum in MP16-24 (11.30%).
Whereas during rabi, highest marketable yield was
recorded in MP16-15 (219.00 gq/ha) followed by
MP16-13 (179.40 q/ha), MP16-27 (175.22 g/ha)
and MP16-21 (138.43 q/ha). TSS ranged from
11.68-13.04%, minimum days to maturity was
recorded in MP16-15 (97 days) while maximum
reported in MP16-27 (102 days), weight of
bulblets/ plant (i.e. per hill) ranged from 18.64-
33.26 g and minimum storage loss after four
months of storage was recorded in MP16-15
(25.70%) while maximum in MP16-24 (34.10%).

Garlicvarietal evaluation trials

Under AINRPOG during 2016-17, two trials during
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kharifi.e IET (8 entries) and AVT-1I (7 entries) and
two trials in rabi IET (9 entries) and AVT-II (9
entries) were conducted and entries were
evaluated for marketable yield and other specific
traits like storage, disease reaction and storage
performance etc. Trial wise performance of
evaluated entries was as follows:

Kharif:1IET

Among eight evaluated genotypes, entry GN 15-65
(DG-08-12) given higher marketable yield (14.95
g/ha) followed by the GN 15-62 (JG-12-02) given
the (13.24 gq/ha). The entry GN 15-65(DG-08-12)
recorded minimum total loss (17.26%) followed by
GN 15-62 (JG-12-02) (17.31%) after 4 months
storage. Maximum average bulb weight was
recorded in GN 15-68 (Bhima Purple-Check)
(4.94g). Highest number of clove (6.53) was
recorded in GN 15-70 (Bhima Omkar-Check).

Kharif: AVT-11

Out of seven evaluated genotypes, the entry GN 14-
25 (Selection 10-3) of (21.62 q/ha) given
significantly higher marketable yield followed by
GN 14-13 (JG-11-07) (20.06 g/ha). The entry GN
14-01 (G-405) recorded minimum total loss
(19.42%) followed by GN 14-13 (JG-11-07)
(22.78%) after 4 months storage. Maximum
average bulb weight was recorded in GN 14-13 (JG-
11-07) (6.93g). Highest number of clove (9.40) was
recorded in GN 14-25 (Selection 10-3).

Rabi:1IET

Nine entries of garlic were evaluated for their yield
performance during rabi season in IET trial, GN 15-
70 (Bhima Omkar-Check) yielded highest
marketable yield (141.17 q/ha) followed by GN 15-
83 (UHF G12-2) (109.75 g/ha). Lowest total loss of
9.02% was recorded by entry GN 15-72 (G-189-
Check). Highest pyruvic acid content was recorded
by GN 15-68 (Bhima Purple-Check) and GN 15-70
(Bhima Omkar-Check). Highest number of clove
(12.67) was recorded in GN 15-70 (Bhima Omkar-
Check).

Rabi: AVT-11

Nine entries of garlic were evaluated for their
significantly yield performance during rabi season
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in AVT-II trial, entry GN 14-05(G-418) yielded
highest marketable yield (150.57 q/ha) followed
by GN 14-01 (G-405) (148.16 q/ha). Lowest total
loss of 11.68% was recorded by entry GN 14-01(G-
405). Highest pyruvic acid content was recorded by
GN 14-27(Bhima Purple-Check) and GN 14-15 (DG-
08-14). Highest number of clove (10.6) was
recorded in GN 14-27(Bhima Purple-Check).

B. Crop Production

Effect of sulphur application on bulb yield,
pungency and storage quality of garlic

The Field experiment was conducted to evaluate
the effect of sulphur application on garlic yield,
sulphur uptake and biochemical qualities of garlic
bulbs. The experiment was laid out with six
treatments in randomized block design. Each
treatment was replicated four times. The six
treatments tested in the trial were as follows. T1:
control (no sulfur (S)); T2: 15 kg S/ha; T3: 30 kg
S/ha; T4:45 kg S/ha; T5: 60 kg S/ha, and T6: 75 kg
S/ha. Garlic cv. Bhima Purple was planted in fourth
week of October ata spacing of 15 x 10 cm. the crop
was raised by following standard package of
practices of ICAR-DOGR. Initial soil samples from
the experimental fields were collected and
analysed for soil properties. Initial soil fertility
status showed that the soils of experimental fields
were low in available sulphur with less than 25 kg
S/ha. The results showed that the sulphur
fertilization increased garlic yield significantly
compared to control. The sulphur application
increased bulb yield by 12.1-25.4% compared to
control. The maximum increase was observed in
plots applied with 30 kg S/ha. Sulphur application
increased bulb up to 30 days after planting and
decreased garlicyield with increasing sulphurlevel
beyond 30 kg S/ha. Sulphur application increased
sulphur uptake, allicin content, and pyruvic acid
content significantly compared to control. Sulphur
uptake, allicin content, and pyruvic acid content
increased linearly with increasing sulphur level up
to 75 kg S/ha. Whereas, total phenol and total
flavonoids content increased up to 30 kg S/ha and
decreased beyond 30 kg S/ha. Total phenol and
total flavonoids content followed the trend of yield.
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Total storage losses of garlic were observed for 150
days from the date of harvest. The bulbs were
harvested, prepared bundles having 25 garlic
bulbs and stored. The observations were recorded
for total storage losses up to150 days. The results
showed application of sulphur reduced the total
storage losses significantly compared to control.
Sulphur application reduced total storage losses
by 30.0-38.5% compared to control.

Effect of zincand boron application onyield and
storage quality of Kharif onion

The field experiment was carried out to evaluate
the effect of zinc and boron application on yield and
storage quality of onion at ICAR-DOGR during
kharif 2017. The experiment was laid out in
randomized block design with 3 replications. The
experiment consisted of six treatments. The
treatment details are T1: Soil application of Zinc
sulphate @ 10.0 kg /ha, T2: Soil application of Zinc
sulphate @ 10.0 kg /ha, T3: Foliar application of
Zinc sulphate @ 0.5 % @ 30 and 45 DAT, T4: Soil
application of Borax @ 10.0 kg / ha, T5: Foliar
application of micronutrient mixture
(Composition: Fe-2.5 %, B-0.50 %, Zn-3.0%, Cu-1.0
%, Mn-1.0 %) @ 0.5 % @ 30 and 45 DAT, and Té6:
Control without micronutrient. The onion crop was
planted on August 18, 2016 with 15 x 10 cm plant
spacing. Recommended package of practices was
followed for growing onion crop.

Initial soil fertility status of experimental fields
showed that the soils are deficient in available Fe
and Zn. Zinc and boron treatments increased the
bulb yield significantly compared to control.
Application of zinc increased yield by 8.90-9.81%,
whereas, boron application increased yield by
2.28-4.07% compared to control. Foliar application
of micronutrient mixture increased 2.91% yield
compared to control. The yield increase with zinc
and boron application ranged between 2.28 and
9.81% compared to control.

Effect ofzincand boron application onyield and
storage quality of garlic

The field experiment was conducted to evaluate the
effect of zinc and boron application on garlic yield
and storage quality in clay loam soil (Typic
Haplustept) at ICAR-DOGR during rabi 2016-17. The
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experiment consisted of six treatments laid out in
randomized block design with 3 replications. The
treatment details are T1: Soil application of Zinc
sulphate @ 10.0 kg /ha, T2: Soil application of Zinc
sulphate @ 10.0 kg /ha, T3: Foliar application of Zinc
sulphate @ 0.5 % @ 30 and 45 DAT, T4: Soil
application of Borax @ 10.0 kg / ha, T5: Foliar
application of micronutrient mixture (Composition:
Fe-2.5 %, B-0.50 %, Zn-3.0%, Cu-1.0 %, Mn-1.0 %) @
0.5 % @ 30 and 45 DAT, and T6: Control without
micronutrient. The garlic was planted during the
first week of November, 2016 with 15x10 cm plant
spacing. Recommended package of practices was
followed for growing garlic crop.

Initial soil analysis of experimental field showed that
the soils are deficient in available Fe and Zn.
Application of zinc and boron increased garlic yield
significantly compared to control. Application of zinc
increased yield by 10.3-10.9%, whereas, boron
application increased yield by 15.3-17.5% compared
to control. Foliar application of micronutrient
mixture increased 14.2% yield compared to control.
The yield increase with zinc and boron application
ranged between 10.3 and 17.5% compared to
control. Total storage losses of garlic were observed
for 150 days from the date of harvest. The results
showed that zinc and boron application did not have
any significant influence on total storage losses.

Effect of organic sources of plant nutrients and
plant protection measures on onion production

In an ongoing field experiment, organic and
conventional farming (control) were compared for
onion bulbyield, total storage losses after the second
cropping cycle. The experiment consisted of six
treatments that were performed in a randomized
block design with four replications. The six
treatments used for the trial were as follows. T1,
farm yard manure (FYM; 30 t/ha); T2, poultry
manure (PM; 15 t/ha); T3, vermicompost (VC; 15
t/ha); T4, neem cake (NC; 5 t/ha); T5, a combination
of four manures (FYM: 7.5 t/ha, PM: 3.5 t/ha, VC: 3.5
t/ha, and NC: 2.0 t/ha) in an equal proportion (MIX);
and T6, control (conventional farming; inorganic
fertilizer: 150:50:80:50 kg NPKS/ha with chemical
plant protection and weed management measures).
Onion cv. Bhima Kiran seedlings were transplanted
in December at a spacing of 15x10 cm. All
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treatments, except the control, were managed
organically without using chemical fertilizers and
pesticides. The dose of organic amendments was
equivalent to approximately 150 kg N/ha. These
organic manures were applied to the soil at the time
of last ploughing.

Conventional farming increased the bulb yield
significantly compared to organic treatments.
Conventional farming increased the bulb yield by
13.0-30.5% compared to organic treatments.
Among organic treatments, poultry manure applied
plot showed higher bulb yield followed by
vermicompost and neem cake applied plots. No
significant difference was observed between
treatments for total storage losses.

Weed management studies in kharif and rabi
onion

A field experiment was conducted to evaluate the
effect of different herbicides on weed control
efficiency of onion cv. Bhima Kiran with 6 treatments
during kharif and rabi 2016-17. The treatment
details are T1: Oxyflurofen 23.5% EC application
before planting + one hand weeding at 40-60 days
after transplanting, T2: Oxyflurofen 23.5% EC
application before planting + one hand weeding at
30 days after transplanting + Quizalofop Ethyl 5% EC
application at 60 days after transplanting, T3:
Pendimethalin 30 % EC application before planting+
one hand weeding at 30 days after transplanting +
Quizalofop Ethyl 5% EC application at 60 days after
transplanting, T4: Plastic mulch, T5: Organic mulch
(Paddy/maize/wheat straw/any other biomass
mulch), T6: Weedy check.

Weed management treatments significantly
increased marketable bulb yield compared to weedy
check (T6) during both kharif and rabi seasons. No
significant difference was observed betweens
treatments T1: Application of Oxyflurofen 23.5% EC
before planting + one hand weeding at 40-60 days
after transplanting, T2: application of Oxyflurofen
23.5% EC before planting + one hand weeding at 30
days after transplanting + Quizalofop Ethyl 5% EC
application at 60 days after transplanting and T3:
application of Pendimethalin 30 % EC before
planting+ one hand weeding at 30 days after
transplanting + Quizalofop Ethyl 5% EC application
at 60 days after transplanting. Plastic (T4) and
organic mulch (T5) treatments showed significantly
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higher yield compared to control and lower yield
compared to treatments T1, T2 and T3. Among the
treatments, the highest weed control efficiency was
observed in plastic mulch (T4) followed by T1, T2,
T3 and T5. Similar results were also recorded during
rabi season for both yield and weed control
efficiency. No phytotoxic effects were reported due
to herbicide application.

Effect of Foliar application of Boron, Sulphur
and CaCl, on storage life of onion bulbs

The field experiment was carried out to evaluate
the effect of zinc and boron application on yield and
storage quality of onion at ICAR-DOGR during Rabi
2016-17. The experiment was laid out with six
treatments in randomized block design with 3
replications. The treatment details are T1: Foliar
application of Boric Acid (0.25%) at 30,45,60 DAT,
T2: Foliar application of ZnS0O, (0.5%) at 45, 60, 75
DAT, T3: Foliar application of K,SO,(0.5%) at 45, 60,
75 DAT, T4: Foliar application of CaCl, (0.5%) at 60,
75, 90 DAT, T5:Foliar application of Boric acid
(0.25%), ZnSO, (0.5%) and CacCl, (0.5%), and Té6:
Control (no spray). Foliar application of Boric Acid
(0.25%) at 30,45,60 DAT produced higher bulb
yield followed by foliar application of CaCl, (0.5%)
at 60, 75, 90 DAT, and Foliar application of ZnSO,
(0.5%) at 45, 60, 75 DAT. Among the different
treatments, Foliar application ofboricacid at 30, 45
and 60 days after transplanting showed minimum
storagelosses.

C.Crop Protection

Disease managementin onion and garlic

a. Survey and monitoring of major diseases of
onion

For knowing the prevalence of the disease on
farmer's field a planned survey of the onion
growing areas of western Maharashtra was carried
outin 2017-18.In all the locations surveyed Purple
blotch and Stemphylium blight were observed.
Besides these, the incidence of Anthracnose, Irish
yellow spotvirus, Onion yellow dwarfvirus, Pink root
and basal rot were also observed. The presence of
Irish yellow spot virus and Onion yellow dwarf
virus were confirmed through RT-PCR (Table 7.1).
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Table 7.1: Incidences of diseases observed in survey during 2017-18

T BT A 1 i TfRET | B | Hhed S AE e
Name of Disease (ufcrera) e Months of Variety
Disease |Disease | collection
Severity (%) | Rating
guffg @W/Foilar diseases
ST ersaT (T g o Ry | i g, e, TI- 53
Purple Blotch (A. porri) 10.00 2 Aug-Sep Bhima Super, local, N-53
BTG I SR SECN] TT-2- 4-1, HRAT Alhel, TIAR
(Q?-T. 3?7‘737"@?777) 25 46 3 January N-2-4-1, Fursungi local, ALR
Stemphylium blight '
(S. vesicarium)
QeI / feawer TS —3FR | dleped, AT R, ARID ¥
(Pleteigrged,/ dlcHaT Rieler) July -August | Local, Bhima super
Anthracnose/ Twister 35.00 3 Nashik Red
(Colletotrichum/ Glomerella
cingulata)
NTT Jeit garh R " ; T Sf-41, Merasy
Onion yellow dwarfvirus (0YDV) February G-41, Godavari
3SR Il ¥Ic TR 5 . SREN] QUARNR, BRET dAlhe
Iris yellow spot virus (IYSV) January ALR, Fursungi Local
ﬂﬁﬁlﬁﬁ ?T‘T/Soil-borne diseases
USICIRS SN EaE eEet) RERT TT-2-4 1, BRI
Pink Root (Phoma terrestris) g February N-2-4-1, Fursungi
MR e (TP, TTARIGIRYT SRCH TT-2-4-1, G
TS, FoATfer Qﬂfﬁ) January N-2-4-1, Fursungi
Basal Rot (E oxysporum f. sp. 11.00
cepae)

Q. a¥ 2016-17 & SRM HIGII-WST W& AgqT
YT fAGeer, ISR H Uity 71 &1 HRaT
B

o ooffa I Jem  worwrEform wxl QFHRY
(Taverst), S eear (didt) @ik G (V) &
ARt Ty WR A9 GRIET B THTE B ST B o
e Y | 39 TR i 1 S, 2016 | URH
R g 15 ST, 2017 T 15 Al & Rl W
Arerg Il (AREl & @ &1 gty A9or fhar waml
FHhIgfery geit ST T eft Jgur aREt J g I
3R AP AT TR RS v siRfea aRfRufT &
3iafd shmeT: 14.7 A 32 ufcierd 8iik 24.7 1 46.7 ufcrerd

b. Seasonal incidence of foliar diseases at ICAR-
DOGR, Rajgurunagar during 2016-17

Effect of planting dates on seasonal incidence of
foliar diseases viz., Stemphylium leaf blight (SLB),
purple blotch (PB) and anthracnose (AN) were
studied by planting onion in 16 different dates
starting from 1* June, 2016 to 15" January, 2017 at
15 days interval. Stemphylium leaf blight was
recorded throughout all the planting dates and
disease severity vary between 14.7 to 32% under
protected and 24.7 to 46.7% under unprotected
situation. Maximum Stemphylium blight was
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Table 7.2: Seasonal incidence of foliar diseases at ICAR-DOGR during 2016-17

O

DOGR

Gier Jqor B TR STAR fi€tes /PDI (%) IusT
Date of Planting Treatment - - — (e1/%.)
FogErsforgy R | AT greaT TSI S
Stemphylium blight | Purple blotch | Anthracnose (t/ha)

TRf8rd / Protected 22.7 17.3 46.7 22.7
1/06/2016 / Protecte

W&Iﬁ/Unprotected 41.3 20.7 70 10.5

Rferd / Protected 20 1.3 32 20.3
15/06/2016 [P

3TARIET / Unprotected 41.3 10 72.7 9.5

TRferd / Protected 32 2.7 21.3 17.5
1/07/2016 [P

JTERf&A / Unprotected 36 13.3 54 7.7

TRferd / Protected 16 2 27.3 12.9
15/07/2016 Pl

3ARI&T / Unprotected 34 5.3 46.7 6.7

TRf8d / Protected 30.7 18.7 9.3 28.2
1/08/2016 P

3ARf&T / Unprotected 42 22 32.7 23.1

TRf8d / Protected 15 1.3 0.6 30.2
15/08/2016

3TRIET / Unprotected 38 10 2.7 28.6

TRf&T / Protected 17 2.7 - 35.1
1/09/2016 / Protecte

3TERI&Id / Unprotected 42 4 - 29.2

Rferd / Protected 24 - - 28.1
15/09/2016 [P

JTERI&IA / Unprotected 34 - - 22.6

TRferd / Protected 20.7 - - 33.4
1/10/2016 [P

STRf&T / Unprotected 46.7 - - 29.8

TRferd / Protected 19.3 - - 32.8
15/10/2016 P

3ARf&T / Unprotected 38 - - 24.9

TRferd / Protected 26 - - 25.2
1/11/2016

3ARf&T / Unprotected 28.7 - - 20.1

TRf8rT / Protected 18 5 - 22.0
15/11/2016 VB

3TERI&Id / Unprotected 24.7 - - 20.1

TRf&T / Protected 19.3 - - 25.2
1/12/2016 / Protecte

JTERI&IA / Unprotected 43 - - 19.3

Continued on next page...
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gier Aot Hr TR IR diétamg /PDI (%) ISt
Date of Planting Treatment . . . » e/ %
wHEISforT SRR | ST erea G ( it )
Stemphylium blight | Purple blotch | Anthracnose (t/ha)
15/12/2016 TRferd / Protected 16 - 22.5
ITERIEIA / Unprotected 45.3 - 18.8
1/1/2017 TRf3T / Protected 20.7 - 18.1
ITERI&IA / Unprotected 453 - 15.1
' 14. - 13.
15/01/2017 TRf8rdT / Protected 7 3.7
JTERI&IA / Unprotected 36.7 - 12.5

& 9 g TE1 1 IRER DI AU ARG W 3ffHaH
FCHBISIeTH SRTHIRY TehId Gt fehdT T | ST+t erear T
f&1e 1 5[, 2016 3 1 RyamR, 2016 & &= grm w1
3R gAY T iR AR U aRiRfEra uRfRfeay &
3icrfd ghmer: 1.3 | 18.7 Ufarera de 4 ¥ 22 ufcrerd oft|
Sl TR 6 aRRRAfRIT F arfdrpas § gear 7 1
TR & Y01 ARG TR 3R = 7 Tepiy 1 RFa=er
T AU TR R T T | BRIB HIAT &b SR =3
T SRRfAT uRRRIRT & J8d Geiasier bl IR TfiRar
AT 0.6 I 46.7 Ufcrerd & &t 3fik 2.7 4 72.7 ufcrerd
& o9 uTE T 15 S Y A0 TRRG TR UGS T
a1ferarc TR urg 1S (qferet 7.2) |

ITST Ud g | Arefisiia uges
. W71 B QTS e 1wt wepig

ARA & VI ST IUGD S BT FRIHRRT dH aret
G WRAT RIS W& g e e RIS
& T I el R TS H oo bt Rt icrefieran @
3rezE 3R TIT| [T W URY aRp 15 SRt e uteg
R9uT Y 16 A dRIET | uTféies SoRTel R TS
TS ITST Heiel H s & Wepld Ufer HHTE Gt fopam T
TG AT PRepT Dl WY Gt bt AT ATfeh e HiH
HRDI 3R AT R yepid o a1 Hag W Hrdf fopam S
o | fafter Tuml & R d@n & amide sied w®
Jiplerd 3Tl A el Fen P af 2016-17 & IRM
TR ¥&fT b FR N SHeh! AT e i off | 3 9,
¥ 1 e dies (98 freq ufey dtern) mERIE &
RISTEFR H 0 quRi= e (53.22 e /dten),
3R (38.67 frcq/die) ok sitPR, @ediR (37
fore /diter) o S &1 TS| oI b1 AT BH TIPIY GITGRT

recorded on 1% October planting. Purple blotch was
observed from 1% June, 2016 to 1" September 2017
and disease severity was ranged between 1.3 to
18.7% under protected and 4 to 22% under
unprotected situation. Maximum purple blotch was
recorded on 1% August planting whereas minimum
on 1 September planting under both the
situations. Anthracnose severity during kharif was
varying between 0.6 to 46.7% under protected and
2.7 to 72.7% under unprotected condition.
Maximum anthracnose severity was observed on
15" June planting (Table 7.2).

Pestmanagementin onion and garlic
a. Seasonalincidence of onion thripsin onion

The seasonal dynamics of thrips in onion was
studied at all the AINRPOG main centers
representing VI onion growing zones of India. The
weekly thrips incidence was recorded in the onion
planted at fortnight interval (16 different planting
dates) starts from June to January 15. The
corresponding weather factors also recorded to
work out the relation between independent
weather factors and dependent thrips incidence.
The data on weekly mean of thrips population
across locations reveals peaks occurrence mainly in
Rabimonths during 2016-17. Among these, location
Rajgurunagar of Maharashtra registered highest
population peak (98thrips/plant) followed by
Ludhiana (53.22thrips/plant), Umiam
(38.67thrips/plant) and Srinagar (37 thrips/plant).
Theleastincidence (9 thrips/plant) was reported at
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Durgapura centre. The prevalence of rise in
maximum temperature (1-2 2C) while at peak than
preceding week was mostly noticed across the
location. The temperature maximum during peak
was ranging of 28-33 °C in most of locations.
Irrespective of planting date onion planted during
December month recorded maximum thrips load.
The compiled data on population peak of previous
years also revealed similar trend as indicated in the
thrips map (Fig.7.1).

The thrips maps revealed that less than 10
thrips/plant while peak at Durgapura, Rajasthan
and Chiplima, Odisha and more than 70 thrips at
Rajgurunagar, Maharashtra. The centers
Coimbatore, Tamil Nadu and Ludhiana, Punjab
recorded the population range of 50-70
thrips/plant while peak.

THRIT'S MOPTLATION INTENSITY
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Fig. 7.1: Map showing thrips population
intensity on onion
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Q. AEHA & $Ic IFe| BT H I Thig

NP R RIS T g e e RIS
& ot g gl 3R T wifeteds g (Hewi) H erekg
&% i IFe & HRAH TPIT TR 1e fopan Tar| T
& 919 IS RIS 1 Tggd & W dIc daes $ HY H
URIT T IFeR b 37T, Ufthe &1 Hobld dhded AR T
JT T, FETR, SAMG SR ISHTR H &5 bl
TN HEER, SRR, SEFG 3R ISR Afed IR
TFEI W 3RANMBS Pl @I &1 fpar 111 AHIRD
3IRTT A Srferepad I Tepid 59 THTHSEe H ISR
&5 (139 Ry /dten) o vd dguRI 114 tqUHSseg H
e (78 forea /dten), 133 wagHssey H 1R (40
o /dtar) dur 144 wAURSsR] H @Al (38

b.Seasonalincidence of insect vectors of garlic

The study of seasonal incidence of insect vectors of
garlic was conducted in all main centres and one
voluntary centre (Mandsaur). Across the location
onion thrips was reported as the major insect vector
of garlic. The occurrence other vector, aphid was
recorded only at four locations viz.,, Ludhiana,
Kanpur, Junagadh and Rajgurunagar location.
Eriophyid mite was recorded at four locations
including Kanpur, Jabalpur, Junagadh and
Rajgurunagar. The weekly mean revealed maximum
thrips incidence at Rajgurunagar centre (139
thrips/plant) in 5" Standard Meteorological Week
(SMW) followed by Ludhiana (78 thrips/plant) in
11"SMW, Nashik (40 thrips/plant) in 13" SMW and

THRIPS GARLIC INTENSITY
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Fig.7.2: Map showing thrips population
intensity on garlic
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Karnal (38 thrips/plant) in 14" SMW. Most of
locations, the garlic planted during December and
January months recorded higher population mean.
The centre Durgapura recorded least mean range of
1- 3 thrips/plant.

The thrips map (averagepopulation peak of
previous years) revealed that less than 10
thrips/plant while peak at Durgapura; 10-30
thrips/plant at Srinagar (J&K), Jabalpur (MP) and
Chiplima (Odisha). Centers Coimbatore, Tamil Nadu
and Dharward, Karnataka recorded range of 50 t0
70 thrips/plant and more than 70 thrips at
Rajgurunagar, Maharashtra.
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7T. O & fang uferifear & forw wrer ufefeal &
whifaT

G 2016-17 & SRH, 12 wici-1 ufafda, 8 wdidh-
2 yfafdat ailk 16 amEst ufaftar Afzd st &t o1 36
1 Ud I P folY qedie fpar wm mfftat &
gffhar dr 1 5 Thet TpINT DRIV BT SUATT HReh
a1 111 Brs o ufaft sy & foeg srcanfie uferiedt
Tel T 7| Tefit-1 <t mfafda g afeT 15-06, 3N
15-01 TIT 30T 15-45 BT Wa yRFRART & ufeRret &
w0 H iffepa fopam T 3iR 9 wfaftai 7 |gfera uforieht
AT Fagefier ufdfohar <= @ fieft| vdidt-2 & ufafy
M 14-13 3R LS Fi ufafe 3fwT 16-17 @t
afcRIeht & o # afiepa foba mam siR Ay ufafat o e
& fovg wgfera ufirel, dacadfid iR srafem
Hagrefet 9T T

o gBR, &t 2016-17 & SR Wa yRRRIfR 5 23
Tdidt-1 ufaftel, 13 vdid-2 el ik 9 omEd
gfafta afed o1 43 @ wfaftal b whif & T3
LS Y TfIf afe 1639 1 TRRIe ; angsd i mfafe
31T 1639 T2T 31T 1654 & Fdferd UfcrIe & w9 7
g fomam mam 9y IS wRaftat @ R & foeg
TaeAelter e 9g HagAfid & wu § avfiga fmam |
Telcl—1 & Hel H, Shadt &l Ffaft=i 21 3fieT 1516 3R
3T 1520 Aford ufeRrel urs 151 wiici-2 &1 @18 o
T @t e & g iRt arerar qferd wfcRieh
SEEISEN

7. e 1 feRfere & forg ergge wfafeai & whifsm

GRI% 2016-17 & SRM Wd § = a6 g A
Tdict 2 ufafeat iR 3o angsdt ufaftal wfed e P
Pt 15 Ui dr BhifRT i 75 | f Hfafea e sngsdt
ofig7-15-85, aMggdt SivA-15-58 3R armEEdt
Sf-15-62 T & wdidt-2 ufafy vdidt-2-sfie-
14-25 o1 w1t R & Uy UfeRielt & w9 o afiesd foma
T IR A 1 Agfer HieRid iR oy wfafdai @
Hagefter vd srefies Hacefter Sioft = affad famam

oSS &R At wiidh ufaftal aftd g1 18 '
gafeat &t BhFT Y TS O Ssel Pl Sfigd-15-83
Tfafe & ufcRrel ufcfshar yefefa g1 faftat Sfig-15-
65, Siiti-15-68, Sfitd-14-01, Sfitd-14-07,
STA-14-15 3R StA-14-27 # wgferd uiRieh
wfcifchar v &gl Ay Ukl @l dagelier e
arcafyes Sagefiet Soft o erffgr foma

c. Screening of onion entries for resistance to
thrips

Thirty six onion entries including 12 AVT-I entries,
8 AVT-II entries and 16 IET entries were evaluated
for thrips resistance under field condition during
kharif2016-17. The reaction of entries was scored
using 1-5 scale scoring methodology. No entry was
found to be highly resistant to thrips. Entries ON-
15- 06, ON-15-01 and ON-15-45 of AVT-I
categorized as resistant under field condition and
remaining were showed moderately resistant and
susceptible reaction. Entry ON-14-13 of AVT-1I and
ON-16-17 of IET were categorized as resistant and

were

remaining were grouped as moderately resistant,
susceptible and highly susceptible to thrips.

Similarly, fourty three onion entries including 23
AVT-I entries, 13 AVT-II entries and 9 IET entries
were screened under field condition during rabi,
2016-17. Entry ON-1639 of IET categorized as
resistant; ON-1639 & ON-1654 of IET were
moderately resistant. Remaining IET entries were
susceptible and highy susceptible to thrips. Incase
of AVT-1 onely two entries viz., ON-1516, ON-1520
were found to be moderately resistant. None of
AVT-II entries were found to be resiatnt
/moderately resistantto onion thrips.

d. Screening of garlic entries for resistance to
thrips

Fifteen garlic entries including seven AVT-II entries
and eight IET entries were screened against onion
thrips under field during kharif 2016-17. Three
entries viz,, IET-GN-15-85, IET-GN-15-58 and IET-
GN-15-62 and one AVT-II entry AVT-II-GN-14-25
were categorized as resistant to onion thrips. Four
entries were categorized as moderately resistant
and remaining entries were susceptible and highly
susceptible. Eighteen garlic entries including nine
IET and nine AVT entries were screened GN-15-83
of IET was showed resistant reaction. Entries GN-
15-65, GN-15-68, GN-14-01, GN-14-07, GN-14-15
and GN-14-27 were showed moderately resistant
reaction. Remaining entries were categorized as
susceptible and highly susceptible.
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National Innovations Climate Resilient
Agriculture (NICRA)

TR QTS IcUTSH IR a9 &7 J9Te

QIS e Hg<aquf i et & Tt welt R o v
QTHIT et & WY H D ST g I & IR 9Ra {4
BT RN IR FgT WS I<UIGeD Y 81 TRI% (AL,
Ted G iR & (W) e Y et aret i v
o € fSieT & TRa & oot et IedTe § shaer: 20
yfderd, 20 Uferd v 60 UfIerd &l IFeH &1 379 3,
auf &l T -3RUTE =T gRT BRI% IR IcaTe
TSR 31f¥res T BT 81 TRt AT & R ST
gt T T 3R ot et 7 TRI% =TT 6l SuS R 39S
TG BT 3MMPHel IUeTed IusT AR auf ariws (2009
2016) & Jrer fha | 339 forw, armecdt iR TeFar &
FeY § Ug T8 9T AfUHAT F b GaADBid DI 0T
2009-2016 & o1y i T8 ORI ISTHTR, IO & ¢fFeh
SICT &1 IYANT 5T 71| THAYTH AIheddR o 9.3 &l
TRITT el B vl 3fferehall 3R BRI WSl Iust b st
g -y G301 5o 17| FR-Hae fIsaswor & ere
&3 H TITST 1 IJUT MR TS T AT auf b aADbiah B
T 5 Ufcierd o SPERI TR AP ASlgd TDRIHD a8l
1 U1 TAT| R Ao &b SR QTS Sl SUST U H
ayf & o Fe-FeY IoNieh  r = -0.741 AT (qTferant 1)1
auf 40 fieft. (r = -0.724) For 30 fH . (r = -0.709)
Af¥rs B9 W oA 5 G Y At o & v |
aRT {35 1T B, el & ardies o AT Hg-Aee
H W% 6 IUT & A1 RIS ABRHD Ag-A9d
TGRIT g3t 3 Uall gl fob AR awf 3R 30 g 40
firft. @ aifdres & auf FeeaT Jmadt @1 Gh WS
IeaTG WR Hifcigpel THTE 71 $ehT Y Wit 2015 T
2017 % SR &t fpY TV IUT Td guf STeT A &Y ST A |
g IPSTI-TS U e g9 Freaer,
AR, U H R A5 & QM 535 g 523 o,
& o1 IuT b AGL AL TWIH 2015 T 2017 F JRA
gff IR 5.57-14.54 T WIS &g IUS Gof i
(crfetept 8.2 9 8.3)1 Safh W 2016 & SR Bg

Effect of precipitation extremes on Kharifonion
production

Onion is an important bulb crop grown worldwide
as a vegetable crop. India is the second largest
onion producer in the world after China. Kharif
(monsoon), late kharif and rabi (winter) are the
three main onion growing seasons contributing
20%, 20% and 60%, respectively, to the total
production in India. Among these, kharif onion
production is highly influenced by the spatio-
temporal variability of precipitation. Variation of
precipitation extremes during kharif season and its
impact on kharif onion yield in Pune District were
assessed with available yield and rainfall data
(2009-2016). For this, several indices of observed
precipitation extremes, in terms of frequencies and
intensities, have been computed for the period
2009-2016 using daily data of Rajgurunagar, Pune.
Correlation analyses between the precipitation
extremes and Kharif onion yield have been made
using a SAS software version 9.3. Correlation
analysis revealed that strong negative relationship
between the yield and indices of extreme
precipitation observed in studied area, significant
at 5% level. Correlation coefficient between onion
yield and total rainfall during growing season was r
=-0.741 (Table 8.1). Correlations with the indices
of frequencies defined as seasonal count of days
when rainfall exceeds 40 mm (r = -0.724) and 30
mm (r=-0.709) showed highly negative correlation
with kharifyield which indicated that heavy rainfall
and frequency of rainfall intensity with more than
30 and 40 mm had an adverse effect on Kharifonion
production. This could be confirmed from the yield
and rainfall datarecorded during kharif2015,2016
and 2017. The onion bulb yield of 5.57-14.54 t/ha
has been recorded during kharif 2015 and 2017
with corresponding total rainfall of 535 and 523
mm, respectively during growing season at ICAR-
Directorate of Onion and Garlic Research (ICAR-
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U Fgl AT (35-50 1/7.) eft 3R sgar o= o
ol gut 199.6 Y. &f bl 18 (crferent 8.3) |

Ig 9T T o a 2016 (0.8 -0.10 e/%.) B qemm |
ay 2015 g 2017 & SRM Rl § gsh ucref Iust gl
SareT (1.5 -2.0/8.) off i @i 2016 (e 8.1 & -
8.1 7 ) P SR Gof DI TS P uaref IuST & qabreel H
TRI% 2015 g 2017 & SRM @al H giiet b ugref
IUST ISP BT J HH IS TS| $AI U i g b
SR 37 B SR 31fereh auf i+l A &g [GbRT 3R &g
SUST UR YT TS 2l I3T g8 dlel FaR @i fafy w
SUGh BRI WIS SR I IER 3R Ffd STt
T TGt UG @ech SUST Jh™I Bl BIh 88 ah
feparm ST Hepr |

DOGR), Rajgurunagar, Pune (Table 8.2 and 8.3).
Whereas, the bulb yield was higher (35-50 t/ha)
during kharif 2016 and the total rainfall received
during growing season was 199.6 mm (Table 8.3).

Ithas been observed that the dry matter yield in the
leaves were higher (1.5-2.0 t/ha) during 2015 and
2017 compared to 2016 (0.8-1.0 t/ha). The dry
matter yield in bulb were significantly lower during
kharif2015and 2017 compared to dry matter yield
recorded during Kharif 2016 (Fig.8.1a-1c). This
indicated that the excess rainfall during growth
period affects bulb development and bulb yield.
Extent of yield loss could be reduced by raising
suitable kharif onion genotypes on raised broad
bed furrow method and by providing proper
drainage system.

qrferet 8.1 : a 2009-2016 & RTH HIHSIY - WIS Td A ATAY™ e, ISR auf g Tiw

ST IUST & S Ag-Hae O

Table 8.1: Correlation coefficient between rainfall and kharif onion yield at DOGR during 2009-

2016
Rrfiex / Parameters r {949 / r value
AR HIH (007 & G ) & SR Pef ast
Total rainfall during growing season (Planting to harvest) e
AMEHRT 3% F SRM Pl auf (0-60 &) 062
Total rainfall during vegetative stage (0-60 days) -0.628
&g faer g gRuepdn s/@wen (60-120 f&F) & SRM ot asf
Total rainfall during bulb development and maturity stage (60-120 days) plizd
FedR H9 & R auf aret ﬁﬂ/Rainy days during growing season -0.493
>10frf). 3IRUm aret auf a1/ Rainy days with >10 mm RF -0.549
>20fdHt. 3TRU aTet auf fGa=T/Rainy days with >20 mm RF -0.535
>30f}. 3RUm aret anf a1/ Rainy days with >30 mm RF -0.724
>40frf). 3RU aret auf a1/ Rainy days with >40 mm RF -0.709
qTferenT 8.2 : ISR # UTH e aTfiich aut
Table 8.2: Total annual rainfall received at Rajgurunagar
Rmier / Parameters 2015 2016 2017
o1 a9 (fAHT.) / Total rainfall (mm) 956.4 574.2 1001.5
IGaR 3fafer & SR auf () /Rainfall (mm) during growing period 535.8 199.6 523.9

Continued on next page...
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tRrfiex / Parameters 2015 2016 2017
a9t f¢a1/Rainy days (RD) 15 14 25
>10feH) aret asf fGa=1/RD with >10 mm 12 8 15
>20f8H aret asf fGa=1/RD with >20 mm 8 6 8
>30feH aret asf Ga=1/RD with >30 mm 8 1 5
>40f2H aret asf fGa=1/RD with >40 mm 5 0 3

arferet 8.3 : WK HIWH & SR Wre fhvsl it faqus a1 St Sust (e1/8.)
Table 8.3: Marketable bulb yield (t/ha) of onion cultivars during kharif season

f& /Variety 2015 2016 2017
37! Pl / Arka Kalyan 11.20 21.47 11.28
TSI3R / ADR 10.20 24.67 7.90
AT 94T/ Bhima Subra 10.60 34.14 13.14
ISI3mR /BDR 12.40 29.40 14.54
AT guR / Bhima Super 13.80 47.57 11.77
A7 ¥$ /Bhima Red 12.10 35.09 9.98
o197 35T/ Bhima Raj 13.20 35.71 5.74
§Hd= 780 /Baswant 780 - 34.89 13.83
%ol THef / Phule Samarth - 34.35 12.35
ofiHT 91fth / Bhima Shakti - 24.28 5.57
47 {51 / Bhima Kiran - 18.58 6.46
offg7 &7/ Bhima Shweta - 18.58 8.42
AU 3TREIUHh ¥ 3/ NHRDF Red 3 - 22.64 7.33
37hf fichd / Arka Niketan - 23.10 12.56
TUeT3TR / ALR = = 7.69
TI-2-4-1/N-2-4-1 - 18.72 6.41
TeuAe! /LSD (5%) 2.37 7.23 3.27
Sh1fecIp =11/ CV (%) 12.17 15.70 12.84
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Fig.8.1a: Dry matter yield of onion cv. Bhima Super,
kharif2015
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Fig.8.1b: Dry matter yield of onion cv. Bhima Super,
kharif2016
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Screening of onion entries for water logging
tolerance

Screening of 143 onion entries against water
logging stress was carried out in controlled
condition during kharif, 2017. Artificial water
logging condition was created in tank. The 45 days
old seedlings were planted in plastic pots and
allowed to grow for 30 days. After 30 days the
plants were subjected to water-logging treatment
by placing the pots in tank containing water to a
level of 3 cm above the soil surface. Water-logging
treatment was imposed continuously for 10 days.
After 10 days of water logging treatment, plants
were removed from water and kept for recovery.
Plants were monitored daily for evaluating its
growth and number of survival days under water
logging condition. The entries were categorised on
the basis of number of days survived under water
logging condition and its recovery percentage. Out
ofthe total 143 entries screened, nine onion entries
viz., Red Gene pool 5, RGP 4, RGP 3, Acc 1629, DOGR
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Hybrid 7, UHS 8, Acc 1666, W 208, W 355 were
found moderately tolerant for water-logging stress
with survival percentage (50-70%), (Table 8.4).
Entries namely, Acc 1416, Acc 1630, Acc 1395, Acc
1639, Acc 1270 UHS 1 and W444 were recorded
with maximum survival percentage (70-90%)
hence identified as tolerant entries for water
logged condition (Fig.8.2).
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Fig.8.2: Identified water logging tolerant onion genotypes
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Screening of onion entries for drought stress

One-hundred eight onion entries were screened for
drought stress during 2016-17. Drought stress was
imposed 55 days after transplanting by
withholding irrigation continuously for 25 days.
While in control, recommended irrigation schedule
were followed throughout the growth period. The
major indicator of drought susceptibility is the
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(mResge +ft %), uftal o eRaret ok Sust A &t &
g1 dgie i (75-85 Tfierd) & Jepteel Y@ qaTd atel
Tiell H STRSsRIHT (65-70 Hfierd) H ST Bl &of
B TS| e TR J Uferd Seoftd & YR R eI hl T
Y TTferT el W T AfRSULe & fofy bl g 3R
3T S AR, Aferd SR Fagefier nfaftai & wu #
aeffepet fomam | St <t afafat Ara: wifer 1656, wife
1630, Y& ST geT 2, |1 guR, S 448, 3 340,
g 414, Sscg 419, Secg 043, Secg 397,8ecg 504,
3Tt dIT X AT See, 441 W dhg YR § 30 Hfererd A
ff 7 PHT St g8 oIR SRfifery ST WHIf g fgeyy
Tt U & v 8 &Y 1 (a1t 8.5 ) |

TTferepT 8.4 : STeT WRTa & g TSt ufafRa o1 afieror

reduction in plant water content (RWC %), leaf
greenness and yield. Significant reduction in RWC
(65-70%) was recorded in stressed plants in
comparison to controlled plants (75-85%). All the
studied accessions were screened for drought
tolerance on the basis of their percent change in
bulb weight and accordingly categorized as
tolerant, intermediate and susceptible entries. The
onion entries, Acc 1656, Acc.1630, Red Gene pool 2,
Bhima Super, W 448, W 340, W 414, W 419, W 043,
W 397, W 504, Arka Pitamber and W 441 were
recorded with less than 30 percent reduction in
bulb weight and identified as drought tolerant
entries (Table 8.5).

Table 8.4: Categorization of onion entries against water-logging

oIS wfafer

Onion entries

et : T 21 vS, Juaed 13, Juand 12, Wi 1241, Wi 1388, SRS 2,
iy 1624, wifey 1657, Wt 1663, WIfey 1256, wifey 1255, W1fer 1360, Siafsfiem
FISfrs 3, Wft 1608, SRS 1, SlaiiSiieiR gsfs 6, Juawy 4, T afh, wifh
1640, wify 1362, divatamR, wfy 1211, wify 1371, Stensfiem gsfss 8, miw
1248, wiftr 1328, wifty 1641, wify 1613, wifey 1663, Wfe 1252, 9w 100 x

Red: Bhima Dark Red, UHS 13, UHS 12, Acc1241, Acc 1388, RGP 2, Acc 1624,

Acc1657,Acc 1663, Acc 1256, Acc 1255, Acc 1360, DOGR HY 3, Acc 1608, RGP1,

DOGR Hy 6, UHS 4, Bhima Shakti, Acc 1640, Acc 1362, BLR, Acc 1211, Acc 1371,

DOGR HY 8, Acc 1248, Acc 1328, Acc 1641, Acc 1613, Acc 1663, Acc 1667, Acc

1252,MS 100 x Bhima Shweta, UHS 27, UHS 25

[hg : 850 029, Se 5 3- 344, 3ee3 302, $5c 408, Teeg 043, TaT! SR
51 U7 7, 55 328 256, Sy 417, T 504 WH 3, Secg 340 TH 7, Tecog,
353 U 3, 3ecg 078 Tel 3, Sc3 448, S 442 UH 4, Secg 147 T 5, S,
378 TE! 4, Teog 172 TSl 4, TUHh Secg, THUH 100 x HIHT T, Wit SR 579 7,

White: W 029, W 344, W 302, W 408, W 043, HT GR 5B M7, W 256, W 417, W
504 M3, W 340 M7, W 353 M3,W 078 AD3,W 448, W 442 M4, W 147 M5, W 378
AD4,W 172 AD4, AFW,MS100 x Bhima Shubra, HT GR5M7, W 085 AD5,546 DR

Syof} ot wfaerd
Category Survival %
Wagaehia | 100 ufdrerd Jeger
Sryet 100% Mortality
guTgIehte
Susceptible
o1 AT, JUATH 27 TUT JYATH 25
85 085 TSl 5, 546813TR
Agfera 30 ufdera
Hagaefier | STReifaar | &9
Srerar Less than 30%
SN survival
Moderately
Susceptible guHH 26, Ui 1221

e ;. ofigr o, SleneiieR gisfis 4, wifr 1604, wify 1213, em=efidi 5,
SraMhemR grsfss 5, ot 1133, Stensfiemn gefys 2, wiftr 1625, wify 1209, wify
1232, wifr 1210, wify 1664, wfy 1510, Hva-wH 1, WIfy 1629, wiftr 1626,
I 1606, W 1247, JTATH 7, SIBISNRIR gRfae 1, TWeAsTR, HHT Jur, HHT
fopz, wifer 1627, wifr 1628, Wify 1231, HYa-TF 4, JUavd 17, Wi 1254,

Continued on next page...
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syoft Saxettaar ufaera e ufafeai
Category Survival % Onion entries
Red: Bhima Raj, DOGR HY 4, Acc 1604, Acc 1213, RGP 5, DOGR HY 5, Acc 1133,
DOGR HY 2, Acc.1625, Acc.1209, Acc 1232, Acc 1210, Acc 1664, Acc 1510, KH-
M1, Acc 1629, Acc 1626, Acc 1606, Acc 1247, UHS 7, DOGR HY 1, ALR, Bhima
Super, Bhima Kiran, Acc 1627, Acc 1628, Acc 1231, KH-M4, UHS 17, Acc 1254,
UHS 26,Acc1221
g : TICT SiteTR 2 &t g 7, ofl|T &1, $e 420, ol Aha, THUE 100 X el
e, $ec 453 T 9, ey 453, ST e, $&g 009, $&cg 407 TS 4, To]
208, Uit cgrse, HiHT 9T, See3 361 T &g 507
White: HT GR 2B M7, Bhima Shweta, W 420, Phule Safed, MS100 x Phule Safed,
W 453 M9, W 453, Bhima Safed, W009, W 407 AD4, W 208, PKV White, Bhima
Shubra, W361,W 507
Agfera 0@ 50 ufdera  |@rer : Wi 1609, Wiftr 1605, Wiftr 1207, Wiftr 1466, Wt 1216, JTaT 2,
afgs ERESIIER] JuaTH 3, 546 SR, HHT e, JTad 31, SteISeTR gefoie 55, Wit 1622, Hifer
Moderately | 30 - 50% 1209, 1,09 T 3, IqETH 32
Tolerant survival Red: Acc 1609, Acc 1605, Acc 1207, Acc 1466, Acc 1216, UHS2, UHS3, 546 DR,
Bhima Red, UHS 31,DOGR HY 55, Acc 1622, Acc 1209, Acc 1622, RGP 1, KH-M3,
UHS 32
Whe : TACT SSTR 6 TH-2-3, 8o 440 TH 3, 8ee3 063, T 122, Tscg 448
el gseg 459
White: HT GR 6AM -2-3, W 440 M3, W 063, W 122, W 448, W 459
50 70 9fderd | @Ter: ¥ STFYE 5, SRS} 4, SfRefdt 3, Wi 1629, SeMSeR g=fis 7,
JTRSIfAT Juagd 8, Uit 1666
50-70% Red: Red GENPOOL 5, RGP 4, RGP 3, Acc 1629, DOGR HY 7, UHS 8, Acc 1666
survival e e 208, Secg 208 TSl 5, Secyg 355
White: W 208, W 208 AD5,W 355
Afee 709 90 ufdera | arer: wify 1416, Wifer 1630, wifer 1395, mify 1639, wiftr 1270, JTawd 1
Tolerant SRt Red: Acc 1416, Acc 1630, Acc 1395, Acc 1639, Acc 1270, UHS 1
70-90% Whe: Ssc 444 /White; W 444
survival

dferent 8.5 : YT qTa & favg WToT H et &1 afieswor

Table 8.5: Categorization of onion entries against drought stress

syoft Pg YR § wre wfafeat
Category ufcrerd sgema Onion entries
Change in
bulb weight
sdgefier arera | 50 i A | e : ey 1609, WY 1646, T 1656, WY 1667, TfY 1608, Y 1627, wifty
gTereftet aferen 1669, 3RS 1, Y S geT 1, Ys S get 3, Ys Sl ger 5, +fia airge Xe, TR,
Susceptible  |Morethan | SI3ISHRIR 1203, HTa UF 1, BT UH 2, HUF T 3, HUT T 4, THH 222 X HYd
50% o 2, fir faee, offar arfer, ofiar e, oftar s1eh Y, SRS grsfs 1, Steneiiam
gefis 2, SleNSiemR gsfie 5, SRS gsfis 6, SfSiem gEfe 7,
SNSHR gefss 8, SIRNSiaR gifis 50, grsfss afue | gefis 441

Continued on next page...
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syoft
Category

He R I
PIGEGECCIC)

Change in
bulb weight

IS gfafear

Onion entries

Haeefier arerar
wrerefter

Susceptible

50 wfaerd 3
3frep

More than
50%

Red; Acc. 1609, Acc. 1646, Acc. 1656, Acc. 1667, Acc. 1608, Acc. 1627, Acc.
1669, RGP1, Red Gene pool 1, Red Gene pool 3, Red Gene pool 5, Bhima Light
Red, ADR, DOGR 1203, KH-M-1, KH-M-2, KH-M-3, KH-M-4, MS222 X KH-M-2,
Bhima Kiran, Bhima Shakti, Bhima Raj, Bhima Dark Red, DOGR Hybrid 1, DOGR
Hybrid 2, DOGR Hybrid 5, DOGR Hybrid 6, DOGR Hybrid 7, DOGR Hybrid 8, DOGR
Hybrid 50, Hybrid Orient, Hybrid 441

Whg : See3 396TS! 3, THTH 100 x |1 &aT, Sseg 208 TSt 3, Fol Ahg,
TACISIRR —3 &t U 6 TAUENT, TaCHSIeIR — 58T U7 6UHUHRT, TIEISTaTR — 48t U
BUHTANT, S5 172 TS! 3, T3 132 UH 4, Seog_ Taaet 23 U 2, i1 |he, Se3],
355, Seeg Tact 23 U 3,509 453 T 8, Uh 6 TH 12 Seeg, &1 2 % 11 a8 3, 8ec,
344, 3o 306 Tl 3, TIUH 100 x See3 172, $&e3 279, S5 189 Tel 3, a8
003, & 3021, e 401 UH 2, Secg 417 TS 3, S&cg 146

White; W 396 AD3, MS100 x Bhima Shweta, W 208AD3, Phule Safed, HTGR-3B-
M6 SMC, HTGR-5B-M6SMC, HTGR-4B-M6SMC, W 172 AD3, W 132 M4, WHT 23 A
2, Bhima Safed, W 355, WHT 23 A3, W 453 M8, F6 M12 W, B2 K11 Y3, W 344, W
306 AD3, MS 100 x W 172, W 279, W 189 AD3, Y 003, W 302P, W 401 M2, W 417
AD3,W146

dford wU |
Hdeaefier arerar
BRIRKICH

Moderately
Susceptible

30-50%

T ;- Ty 1605, Wiy 1663, Wy 1626, IRSIT 4, IRSUT 5, IRS{YT 3,
NS 2, 546 SR, fHTve

Red; Acc. 1605, Acc. 1663, Acc. 1626, RGP-4, RGP-5, RGP-3, RGP-2, 546 DR,
Bhima Red

Whe : Tact —SieR —2¢t T 6(TAR: ), waet SfiafR -1v- wH 6(waet ), Tadt
Si3R -3~ 6, Tarct StaTR — 18- 1 5-2 (TauHRdT ), sseg 151, $seg 009 x
222, THTH 100x 8scg 361, Secg 3, 149, THTH 100 x e T YT, S 282, Sec g
009 el 3, T&e3 440, T Teog_ x UUHAIR U 4, S, 394 0 5, geeg_ 402
TSl 3, T 100 x ot Athg, See3] 439, Se3g 422, HIHT FHT, THTH 100 x Seg,
448, AT AT, ITEHYR gT8e, Seeg 1 408TS! 3,83 09-361, S 444 U 5,
e 437 T 2, Seeg Uacl 23-TU 1, 3eg61, 047 50T 6

White; HT-GR-2B-M6(SMC), HT-GR-1A-M6(SC), HT-GR-3C-M6, HT-GR-1B-M5-2
(SMC),W 151, W 009 X 222, MS 100 X W 361, W 149, MS100 X Bhima Shubhra, W
282, W 009 AD3, W 440, AFW X AFR F4, W 394 EL5, W 402 AD3, MS 100 X Phule
Safed, W 439, W 422, Bhima Shubhra, MS 100 X W448, Bhima Shweta, Palampur
White, W 408AD3,W 361, W 444 EL5,W 437 M2, WHT 23-A1,W 047 EL 6

Sfeey]

Tolerant

30 wfaea 3
hH

Less than
30%

AT UTH 1656, T 1630, 38 ST gt 2, i R

Red; Acc 1656,Acc.1630, Red Gene pool 2, Bhima Super

Wihe 3ecyg_ 448,35 340,85 414, S 419, e 043,37 397, So
504, 37ehi IR, Secg_ 441

White; W 448, W340,W 414,W419,W 043, W 397, W 504, Arka Pitamber, W 441
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Pest Surveillance in Onion

The pest scenario in onion under changing climate
during Kharif and Rabi, 2017-18 was studied with
fixed plot and random field survey. The fixed plot
survey was conducted at DOGR research farm and
random survey at nearby villages of Pune.
Irrespective of growing seasons, onion thrips,
Thrips tabaci Lindeman reported as major pest of
onion. Occurrence of other minor pest including
Tobacco caterpillar, Spodoptera litura, Army worm,
Spodoptera exigua, Greasy cutworm, Agrotis ipsilon,
Green looper, Chrysodeixis sp and Leafminer,
Liriomyza sp. also documented in this survey. The
level of incidence of these minor/occasional pests
was negligible to moderate.

Thripsincidence

In kharif onion, the incidence of onion thrips was
recorded from 36 SMW. The pest population load
was very low (<5thrips/plant) during 37-42 SMW
of September and October months. However, a
steep increase of thrips population observed
during 44-47 SMW of November. The highest peak
(26 thrips/plant) recorded during 47" SMW. The
continuous dry spell coupled with decline in
temperature during November favours population
build up (Figure 8.3). The average maximum
temperature and minimum temperature were
experienced during November was 29.8° C and
10.9° C, respectively. The precipitation occurred
during September and October month suppressed
the thrips population (Figure 8.4).
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Fig. 8.3. Onion thrips incidence in
kharifonion Vs temperatures
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Fig.8.4. Onion thrips incidence in
kharifonion Vs rainfall
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Fig.8.5. Thrips dynamics in rabi =
onion Vs temperature

During Rabi, the thrips load in onion was much
higher and almost double when compared with
Kharif. Throughout the survey (49-5 SMW) the
population level was > 25 thrips/plant. The highest
peak (62 thrips/ plant) recorded during 4™ SMW of
January (Fig.8.5). Increase in temperature
maximum coupled with long dry spell prevailed
during January and February seems to be
conducive for thrips emergence during rabi.
Overall temperature and precipitation appears as
major factors regulating thrips incidence in onion.

Lepidopteron pestoccurrence

Fixed plotand Random survey during 2017-18 also
reported occurrence lepidopteran defoliators
(Spodoptera sp and Chrysodeixis sp) in onion. The
report suggests that host expansion of these
polyphagous pests. Spodoptera sp incidence was
recorded in both Kharif and Rabi onion; maximum
during the month of December and February.
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Survey location
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Fig.8.7a. Black cutworm incidences at various
locations

Average temperature during peak infestation was
9.4 (Tmin) to 29.9° C (Tmax). Green looper,
Chrysodeixis sp reported only in Kharif onion;
maximum incidence during November (Fig.8.6).

Daund Khadki of Pune: A hot spot of black
cutworm Agrotis ipsilon onion

Black cutworm, Agrotis ipsilon (Hufnagel) is a pest
that infesting numerous agricultural and
horticultural crops. Occurrence of this pestin onion
with moderate to severe form at farmer's field of
Daund Taluk of Pune District was reported through
a random pest survey, which was conducted last
year during rabi 2016 (December). To ascertain the
occurrence and status of this pest in onion during
rabi 2017 (December), a survey was carried out in
Daund Taluka, Pune District of Maharashtra. Survey
revealed that an average number of 1.8, 1.0 and 2.0
cutworm larva per sq. m area of onion planted field
with infestation level 0f9.96 %, 7.31 % and 15.13 %

fort 8.7 @ : seteh dheaid ofraf 3R Tawa ataror

Fig.8.7b. Black cutworm larvae and damage
symptoms
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TS| JhIUER RIFTST 41e 35-40 f& R &1 iR I+ 3-
4 gferar off| g9 a¥ (2017) o1 Arefisia HEam S
fisel af (2016) 6t aRE & ol Hedrd et & fafire
forgl o 93t ORE ¥ SO Bl deAT aU TRl H T Uty §
THRA U1 TRAT| 3 A0 &5 H WITT & forq IuiT oy
T Y digT JR&AT JEREl H ARERHST quT
FARURRIGINT A &1 39 &5 § soih dpeard & auf A
fpY ST ATl UpIT & HIRUT T FA 97 95T Arefisiia
¥ T U gie Tic gl Aaa & (RIF 8.7 5 w6 8.7 )|

at the surveyed villages Ravangaon, Patas and
Rajangaon, respectively. The age of attacked onion
plants were 35-40 days old and 3-4 leaves stage.
The pest population trend of this year (2017) was
similar that of last year (2016). The typical mark of
cutworm attack including complete stalk cut and
loss of plant stand in batches was noticed in the
attacked field. The major plant protection
chemicals used for onion in this surveyed area are
cypermethrin and chlorpyrifos. Over the year
occurrence of black cutworm in this packet suggest
that, this location could be a hot spot for this
notorious pest (Fig.8.7aand 8.7b).
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T ST T el R e g Pl fraferererd,
PIER W 5T ST 3T 21 Sgg URASHT & ded @IS @
TeGT P W-@E P T el 7 g ST
fQRIGT & STIRR Aichel i Gt bt 7T JdT 2016-17 &
QR, Tl TR 3 foft ofexgT 1 6 Tl H Sga
ST @ T

S & @S {5l HTeid (2016-17)

& =TT Y 36 T 12 WHHISTS glse, TIhRSUE dse
fope, o =11, ofiar R, ofiwr afsh, o orge v, o
AT, 3fel I, Sfeeeyg -1, FIR-2, IR B
A[0S,  TI-2-4-1, TICHRIRENHE & (VA 28),
TITIRIRENh Y6—2, THUTSIRSUh v& 3 (Tel-625),
ule dlifed, it @Re, Tol T, Fol e, RE
fiefiust STTe, et dnet, SR 102, JETR, dveT
TITST 3, 31! T TR Tt X8 I i 8 e, 2016
I AT T @R feHiw 18 SHaRY, 2017 A 2 x 3 Hick
ATl SAle SR H oI GARIGRRAT H 47 77| A+t 37iehsi b
I SRTa ST feenfrcelt & SR ot o |

ST BRI TSt fohe 1 1 edia (2017)

W N B 11 fRT g Thesus kb Y, 3Tt
e, st 780, HHT ST, i Ve, Himr g, i A,
offr &, offer guR, e 1 %8 iR T 53 @ i 29
K, 2017 1 &R 7T iR i 16 3RS, 2017 &l It

ICAR-DOGR as nodal centre for conduction of DUS
test in onion and garlic, maintaining 60 onion and
25 garlic varieties under this project. These
varieties of onion and garlic are treated as extant
varieties. In case of onion, 44 rabi season varieties
and 11kharif season varieties and 21 varieties of
garlic are being maintained at ICAR-DOGR,
Rajgurunagar. Long day onion and garlic varieties
are being maintained at ICAR-CITH, Srinagar and
multiplier onion varieties at TNAU, Coimbatore. All
the data recorded as per DUS test guideline in all
the maintained varieties of onion and garlic under
DUS project. DUS test conducted in 5 garlic varieties
foritsregistration during rabi2016-17.

Evaluation of DUS rabi onion varieties
(2016-17)

Thirty-six rabi onion varieties viz., Agrifound
White, Agrifound Light Red, Arka Bindu, Arka
Niketan, Arka Pragati, Arka Pitamber, Bhima Kiran,
Bhima Raj, Bhima Red, Bhima Shakti, Bhima Light
Red, Bhima Shweta, Early Grano, GWO-1, Hissar-2,
Kalyanpur Red Round, N-2-4-1, NHRDF Red (L-28),
NHRDF Red-2, NHRDF Red-3 (L-625), Palam Lohit,
PKV White, Phule Safed, Phule Samarth, Phursungi
Local, Punjab Naroya, Pusa Madhavi, Pusa Red,
Pusa White Flat, Pilipatti Junagadh, Telagi Local,
Udaipur-102,Sukhsagar, VL Piaz-3, Arka Bheem
and Talaja Red were sown on 8"Nov, 2016 and
transplanted on 18"Jan, 2017 in 3 replications with
the plot size of 2x3 m. All the observations to be
recorded as per new DUS test guide lines.

Evaluation of DUS kharif onion varieties (2017)

Eleven kharif onion varieties viz., Agrifound Dark
Red, Arka Kalyan, B-780, Bhima Raj, Bhima Red,
Bhima Shubhra, Bhima Safed, Bhima Shweta,
Bhima Super, Bhima Dark Red and N-53 were sown
on 29" June, 2017 and transplanted on 16" Aug,
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BRI 1X6 e PR Tt wile H A R
& T 30 7| AT APl Pl A ST T feemcal
& IR S fohaT T

BIuH gy fohel & g (2016-17)

oTegT ol 18 Tt e i SiFepR, ofir ode, St 1, Sit
41, St 50, St 282, Sit 323, Sft 386, Siist 2, Sifeit 3,
STt 4, MeER!, Ict Alepdd, Gl SRFa~T, TAT g 4,
T =R ienet, Rifes et e Ricigs el df et
& g Ui foRT A fgdt SR (Sreter 2016),
foR 3IRIa (ATT-Te-2016), P (F-16), W
(fiS-16) T2 @1t 21 & AT fid 13 3RESR, 2016
B 1 X6 HeR MR dqTel e ¥ M GARGRRIT & el
T T T 3fiel Pl T Y ST feeniee &
IR &St fopaT T

Wt 2016-17 % SR, YSiiur TR & folg oTegT &t
ofer fot A et et (efretaT 2016), faRe ki

TESTING/MAINTENANCE |
OF ONION VARIETIES
UNDER DUS PROJECT

INTEED . R —

1LF . LT Gl
CrET E—

TRAR Gy -

2017 in 3 replications with the plot size of 1x6 m on
raised beds. All the observations were recorded as
per new DUS testguide lines.

Evaluation of DUS garlic varieties (2016-17)

Eighteen garlic varieties viz.,, Bhima Omkar, Bhima
Purple, G-1, G-41, G-50, G-282, G-323, G-386, GG-2,
GG-3, GG-4, Godawari, Ooty Local, Phule Baswant,
Yamuna Safed-4, Rani Bennuar Local, Sikkim Local
and Silkuei Local along with five garlic varieties
viz.Nidwi Lakra (Lalka-2016), Kiran Oraon (LAL-L-
2016), Krishnadev (Pd-16), Ramu (Pd-16) and
Laal-21were planted on 13™ Oct, 2016in 3
replications with the plot size of 1x6 m. All the
observations to be recorded as per new DUS test
guidelines.

Varietiesunder DUS test

During rabi 2016-17, DUS testing was initiated in
five garlic varieties viz., NidwiLakra (Lalka-2016),

TESTONG MAINTLNANCEOF |
BARIIC VARETS (D |
_ WSROk

s e ——

fort 9.1 : ST aRASHT & TEd WIS W e foheed! ol T -1

Fig.9.1: Maintenance of onion and garlic varieties under DUS Project
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Kiran Oraon (LAL-L-2016), Krishnadev (Pd-16),
Ramu (Pd-16) and Laal-21 forits registration.

Registration of varieties

Two onion extant varieties viz, Bhima Kiran and
Bhima Red and one garlic extant variety Bhima
Omkar were registered with PPV&FRA. Six onion
varieties viz.,, Bhima Dark Red, Bhima Shakti, Bhima
Super, Bhima Light Red, Bhima Shweta and Bhima
Shubhra are under registration/ DUS testing by
PPV&FRA.

145 IS



B 146

e wfedeT 2017-18

@

ICAR

ST {Ia oh ATSIH & WIS # SP)fUTd et
Haploid Induction in Onion through
Genome Elimination

QTS W CENH3 IS 3TehH BT JUEHRT UG ALUGUiT

HITS el BT SYANT bRcl 8T TIATSIATS (AB600275.1)
F(FANICISE SICEA H AcCENH3 BT 3JshH I UTH
foram | TAens | g7t star g Wi fhy v
AcCENH3 & cDNA 3156 o 3MER U= Yuf DifST 3FshH
1 YaE PR o oy TTgFR ACT I Ia1 T TS| ST fop
CENH3 ST g&=d: fvsaiiae el § Udhe 8l ¢,
AcCENH3 &1 Q&Y 3= & forg @t &t fomem: offmr
IR T U FHTE YR UG & 918 RRI | Pt 3TRGAY
31T 5T TITI cDNA | TRII3TR RT T 650 bp foRgue—
@1 vae far i (fo 10.1) 1 Wil & aatif=m
pJET1.2 ek H Peh AT SIhHYT AT TATI BLASTn
% 1Y IF5hH T AT R IR UGf2f g fop T b
e T IR & TS AcCenH3 W Ugel UIY Y
AcCENH3 & A1 100 Hfierd FHMaT U1 T8 | &Sl &
fEeCIH 3 3FshH & 1Y AcCENH3 & eI 3ehH
fI=chwr & foTq ot & feved 3 STgehH (CF439117) &1

fSTSTIT & TIRIR AtHistone3.3 (SRS eferaimn)
BT SWANT PP tBLASTn R TTHISIRNE & STact
ST A UA: UTH fRAT TATI AcHistone3 3T H
AtHistone3.3 & A1 93 Hfcerd AHMAT G& &l fiett|
H-cfifFa e I Pt uga™ & oI AcHistone3 &
UIEH A T JoT AcCENH3 & A1 Pl T3 | TH-
efifeT ¢of oiaTg &Y Uga AcCENH3 (154) & fog 56
98 3R AcHistone3.0 (136) & fov 41 & U d 6l 15
(ferd 10.2) | TH-cfifFat a1 Ioi # e1gend ercaferes firet
(ST 6 o 10.2 H et iy § @ifepd fpar m R) €
3R fERe thics S sMagha R gl T elforamr
feve 3 (3.3) & WY AcHistone3 & ggd a7
AT (93 Hfcer) 3R AcCENH3 & A1 D &
A B AT (50 fierd) | gdT IeAdn g % AcCENH3

1 eI SrepH Arg IR fafare fewet 3 ol

Isolation and characterization of CENH3coding
sequence from onion

Sequence of AcCENH3 was retrieved from
nucleotide database of NCBI (AB600275.1) using
keyword search. Primer sets were designed to
amplify complete coding sequencebased on the
cDNA sequence of AcCENH3retrieved from NCBI.
As the CENH3 gene is expressed mainly in
meristematic tissues, total RNA was isolated from
root tips of one week old seedlings of onion var
Bhima super for isolation of AcCENH3. A 650bp
fragment was amplified by PCR from cDNA
(Fig.10.1). The amplicon was cloned in pJET1.2
vector and sequenced. Analysis of sequence with
BLASTn showed that the cloned AcCenH3 of onion
var. Bhima Super showed 100 percent similarity
with previously reported AcCENH3.For
comparative sequence analysis of AcCENH3 with
Histone3 sequence of onion, Histone3 sequence
(CF439117) of onion was retrieved from EST
database of NCBI by tBLASTn using AtHistone3.3
(Arabidopsis thaliana) as query. AcHistone3
sequence showed 93 percent sequence similarity
with AtHistone3.3. The protein sequence of
AcHistone3 was compared with AcCENH3 for
identification of N-terminal tail region. The N-
terminal tail length was identified to be 56AA
length for AcCENH3 (154AA) and 41AA for
AcHistone3.0 (136AA) (Fig.10.2). The
sequencesare highly divergent at N-terminal tail
region (marked as blue box in fig.10.2) and the
histone fold domain is relative conserved. The very
high similarity (93%) of AcHistone3 with A.
thaliana Histone3 (3.3) and comparatively low
similarity (50%) with AcCENH3 indicates that
isolated sequence of AcCENH3 was centromere
specifichistone3).



O

Annual Report 2017-18

Ac_H3

DOGR

Lane M-1kb plus DNA molecular weight marker
Lane 1-AcCENH3 amplicon

Arrow shows 650bp amplicon

' fod 10.1 : cDNA & AcCENH3 &1 9a€
Fig.10.1: Amplification of AcCENH3 from cDNA

Sequence 1D Guary'__a-zs-ﬁ? Length: 136 Number of Matches: 1

Range 1: L to 133 Graphics

Score Expect Method

- X -

Identities
133 bits(334) le-45 Compositional matrix adjust. 78/156(50%)

Positives

Gaps

Query 1 55
Sojct 1 TRQTARKSTOORAPREQLATRAARKSS i 48
Query 56 POTVALREIRKYQKTAELLIPAAPFIALVREITHLYSKEVTRWTPEALLAIQEAAEF 115
PGTVALREIRKY(™+ ELLI  PF RLVREI =+ R+ A+ A-(FA+E

Sojet 41 POTVALREIRKVONSTELLIRKLPFQRLVREIAQDFITDL-RFQSSAVAALQEASEA 99
Query 116 FIINLLEEANLCATHAKRVTLMOEDIQLARRIGGAR 151

+++ | E+ NLCATHAKRVT=M KDIQLARRI G R
Stjet 108 YLVGLFEDTHLCATHAKRVTIMPKDIQLARRIRGER

e 10.2 :AcH3.0 & |1 cCENH3 @1 Av@un (78T Ach3.0 8 3R ST AcCENH3), et i gRT i -cfifeat

ST A P g T R |

Fig.10.2: Alignment of AcCENH3 with AcH3.0 (query is AcH3.0 and sbject is AcCENH3),blue box indicates

the N-terminal tail region

3= vforgw USTfoRdl § CENH3 BIfST S shd T
EEERY

AT SIee | vforr Hergam, U egaRiT  aer
V. fONgaIRTT & CENH3 DIfST 3ehH1 Pl g U1 fobarr
T YTSHRI bl T DS ST Bl FAIT JIR PR D
fTQ <BY TS| Pt STRTY bl AT TS (V. gaeI)
qer = =T (U fovgargd) & dear RRI 4 3R
e (U Hergam) & Uoh HTg 31 dTet didi & 5T Rl
3 37T fohdT TRAT| P STRYAY A cDNA Pl HeS T oo
T 31 3HDT TN TTZFRI o A1 FRASIR & Aid o dlR

R 5T TN U fegUevTg ¥ 544 bp, U SZERINH |
571bp, TUT T, HeTgag A 585 bp P URIihi~T) &It

Isolation of CENH3 coding sequence from other
Allium species

CENH3 coding sequences of A. sativum, A.
tuberosum and A. fistulosum were retrieved from
NCBI database. Primers were designed to clone
coding sequence. Total RNA was isolated from
growing tips Chinese chives (A. tuberosum) and
bunching onion (A. fistulosum) and root tips of one
week old plants of garlic (4. sativum). cDNAwas
synthesized from total RNA and used as template
for PCR with primers as per table 2. Amplicons of
544 bpfrom A. fistulosum, 571 bpfrom A.
tuberosumand 585 bp fromA. sativum products
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fpu Mo (frr 10.3) | TRARTR SeuTe) &t pJET1.2 a8 |
FAIFTT 6T TS R erIhAv fHar T rgHHr
(MH094618, MH153697, MH182682) &I U-{Idams
SICTeNT H STHT SR R

Uform USTIRIT A CENH3 ST &1 31ehd fareabwor

vforg 1 faf¥re TSRl & CENH3 @ cDNA 3TshHi bl
WM orgehal @1 gRomy e & fog varquTedt
(www.expasy.org) 4 ®uraRd fear wm Sy &R
TICH 3IepHI T TR HAT 6.0 T SYANT P febal
TT| TferAT ISTIcT & CENH3 cDNA TT HIEH SIehH1 bt
AT &1 dTferept 10.1 5 IR fobart T 81 T, a7 Sl
V. fORgHeTINT 1 3TIghH ST 9gd S1fere off St fob
aufér ot off Friifes I STl Uforerm der o iR Hia
g P THST IU QU I FRd gl U Hergad ik T
CYERITH b FhH U, ¥iaT  3rcaferes et 81 vforerd o
CENH3 UIEH 3TgshHl 3R WIS, Hepl qeil SRITSITRRT
olfersr & feeiud 3 SFhHI &1 YA PP FHIT
e & Y Forvex v o = (R 10.4) |
ufRorET H Tefefd gaim & ufera™ Uiy & CENH3 31z
31k HeT FereR THaTy e 3iR 3 HoTr g @
fEeCI 3 3rgeh™ aTet e FeRex RT feve 3 | CENH3
<1 =1 SR 1 ST 3@ 21 Ylerrd A AHY CENH3 STshAl
& A1 WIS STIghH1 BT a8 IIHH ATV (THUAY) fpm
T 3R $9H YA: Wel (ZmCENH3) de SRfSiioig
oIfeT3TT(tCENH3 ) 3 3FshH1 ! Qe fohaT ST <& 2 |

were obtained (Fig.3). The PCR products were
cloned into pJET1.2 vector and sequenced. The
sequences were submitted to NCBI database
(MH094618,MH153697,and Mh182682).

Lane M- 1kb plus DNA molecular weight marker
Lane 1-4 CENH3 amplicons from different
species

1-A.cepa

2-A.fistulosum

3-A.sativum

4-A. tuberosum

7 10.3 : aftr vlorgm gstiferRil @ CENH3 &1 g

Fig.10.3: Amplification of CENH3 from different species
of Alliums

Sequence Analysis of CENH3 genes from Allium
species

The cDNA sequences of CENH3 from different
species of Allium were translated at expasy
(www.expasy.org) to deduce protein sequences.
The DNA and protein sequences were aligned using
MEGA 6.0. The similarity of CENH3 cDNA and
protein sequences of Allium species are presented
in table10.1.The sequence similarity of A. cepa and
A. fistulosumwas very high, which was expected, as
the two species belong to same subsection of Cepa
group within Allium genera. The sequences from A.
sativam and A. tuberosum are highly different from
A.cepa. Cluster analysis was carried out with
neighbour joining method using CENH3 protein
sequences of Alliums and Histone 3 sequences of
onion, maize and Arabidopsis thaliana(Fig.10.4).
The results showed that the CENH3 sequences of
Alliumsp and maize cluster together and histone 3
sequences from other species groups different
cluster indicating the divergence of AcCENH3 from
histone3. Multiple sequence alignment (MSA) of
protein sequences was carried out with all CENH3
sequences from Alliums and further including
sequences from maize (ZmCENH3) and Arabidopsis
thaliana (AtCENH3).
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Table 10.1.Sequence similarity in coding sequence of CENH3 from different Allium species

ot sfaa GRT WIS rshAl § Tfierd ST gt 8 2 |

Blue box displays percent similarity in protein sequences

M FHET/ Protein similarity (%)
vfer gomfert T, Wfar v. foheefona™ T, dersam T. TgERRH
Allium species A. cepa A. fistulosum A. sativum A. tuberosum
<
% . H91/A. cepa 97 84 83
E v @W@WW/A fistulosum 98 84 83
E T dersaq/ A. sativum 87 87 - 79
Q
% . TR/ A. tuberosum 87 87 82
[}
©
E
Z

AT T H AFeIsicgs bl # Hicrerd FHMaT qarift T8 g2

Red box displays percent similarity in nucleotide sequences

— A hstwozum CanHE

100

I - A cepa CanH3

1oc

Zaa mays CenHI

Athealizna Histone H3

i | Accepa Hstone H3

-

— Zoa meys Hisione H3

0.0ED

S ST W AcCENH3 %190l

S ST A AcCENH3 B aeAlf=iT Be & foTT cDNA
3FIshH & 5'UTR TUT 3'UTR & UTSARI ol oI Al i
AT TR T TS| AcCENH3 ST I 3FshH i
T PR & o0 AT & Y H ST dfep) ATSSNIST Bl
SO foharT TRT| 57 e 3’ U QI A 3shH T Hae
P P foTu TeteR g SfiF fIfire orgaRt o g ureiR
P 1Y Afecs FRAIIR & i ah Il Y Teter TR
Ry dRflelR 1 TR dlel  AcCenH3_F3 37l

A zatvurn CanH3

A ubermsum CanH3

e 10.4 : vforgs gsifcr, weaT den
RIS & 3T 3reet STgehHl
R TR SHfegia gar

Fig.10.4. Phylogenetictree based
on amino acid sequences of
Allium species, maize and
arabidopsis

Isolation of AcCENH3 from genomic DNA

Three sets of primers were designed from 5'UTR
and 3'UTR of cDNA sequence for cloning of
AcCENH3 from genomic DNA. The genome walker
libraries were used as template for isolation of
AcCenH3 genomic DNA sequence. Three rounds of
nested PCRs were carried out with primer located
on adaptor and the gene specific primers to amplify
the sequence from both 5' and 3' end. Primary PCR
carried out with AcCenH3_F3or AcCenH3_R3
primer with PCR1 primer located on adapter. The
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AcCenH3_R3 ST & A1 WigHR FRAIeIR fohar |
gt feTR & gRumIERey IR & Uy 8 g
31| TSR IRAT3IR & JeuTg b1 1 : 10 & JFUTe H gl
far T 3R NPCR1 dlel AcCenH3_F2/R2 & <1
Apuesl Afes IR fhar mr e aRumasy
TS ATZIRT ¥ AT SATPR dTel T Jugd eud gV
AcCenH3_F1/R1 WISAR 3R NPCR1 & 1Y s
fes dRflemR fovar R 3R aRumRERey UTH IeuTg a1
SLGITRUT b ST ST FANT p forg o |

qoltae dRAIR & eIfiet 98 Tuefiard &l PGEM-T
TR IFCR N FANT T TS IR IAHT AT 3 77|
AcCENH3 & 3’ Us ¥ 534 bp 3R 5 U A 878 bp &
31 IshH BRI oAU Q1 IR BLAST & ST 3FshH! &
fIsBW0T § ACCENH3 & cDNA 3Tgghd o <1 FHMa
TGRIT 88 3R g9 3FaRTeT Bl HISGH I F51= b T
1 UaT TATl 5 TUT 3’ US A IAIHHI Bl [T
3leReteT & forg fobar T SR ur T {2 g gy dor ot
QT aTet §7 &1 SThHT & &1 Pl SAARATHT IoiT T8l
T| 3TgeHH1 & T AcCenH3 cDNA 3TIHH & TS Y TS
3R ygamT T fARET AT cDNA 3TghA & 379 bp A
566 bp A T 187 bp TR RRUT o1 FaATT FetframT
fARFT A9 (AcCenH3_F4 and AcCenH3_R4) H SfiHIff®
3FhH b AGUTAUI fehY Y SIS 3 ITSART &1 fesiTe i
T$ | AcCenH3_F4 TT AcCenH3_R4 T ITINT SAIHH
T & v & forw o a1 dRfeR @ glre
TG T TN i T8 3R 320 bp H IHBT STIHAT
febaT T | AT SFEshHT T Uebel Tedteft SFfshH H Tepfict
fepa |

AcCENH3 & AR 3R effHeR S &1 gevur

BRI {3 T ACCENH3 3FshH & 3R W, THIeR 3R
cfeR AT DY 3T o o forg 57 e 3 wR aferfeh
ISHRI & o Jel & T IR 6 T A F w9 H
S gl ATesst & A1 Afees dRftemR ufaforar 6
TS ST fh wus 1.1x d 9uie fhar w8, Afkes
fterR & R Tep § S fafdre ursaR afik ustex fafde
USRI & <A7eT aef fopa | Jeftge divftemR & giikrer
IS TSI~ i FAT pJETL.2 IR § hi 78 (R
10.5) dem 3rIhHul fhaT TATI 3 H AcCENH3 &
affcreaTdt 3rgshHT & foTU BLASTn f&T GIRT o1gehHi b1 gfY
6T TE| TRAfhte Fed A18e | T 680 bp SEdTHT
ITIHH AT UlehifSAISeie e & T 280 bp
STEITTHY 3TgepH gTfAe fohg Y|

primary PCR resulted in amplification in the form
of smear. The product of primary PCR was diluted
to 1:10 and secondary nested PCR was carried out
with AcCenH3_F2/R2 with NPCR1 resulted in clear
bands of different sizes from each library. Tertiary
nested PCR was carried out with AcCenH3_F1/R1
primer and NPCR1 and resulted product was
purified and used for cloning.

The larger amplicons obtained from the tertiary
PCR were cloned into PGEM-T Easy vector and
sequenced. A sequence of 534bp from 3' end and
878bp from the 5' end of the AcCENH3 were
obtained. Analysis of the sequences with pairwise
BLAST showed similarity with cDNA sequence of
AcCENH3and presence of large gaps indicating the
location of introns. The sequence from 5'and 3' end
were analysed for overlaps and found that there
was no overlapping region between these two
sequences indicating missing region. The
sequences were compared with the AcCenH3 cDNA
sequence identified the missing region was about
187bp located from 379bp to 566bp of cDNA
sequence. Primers were designed from
characterised region of genomic sequence in the
exons flanking missing region (AcCenH3_F4 and
AcCenH3_R4).AcCenH3_F4 and AcCenH3_R4 were
used for amplification from genomic DNA. The
amplicon obtained from the PCR cloned and
sequenced to 320bp. All the sequences were
assembled into single contiguous sequence

Isolation of Promoter and Terminator
sequence of AcCENH3

On the basisAcCENH3sequenceobtained, threesets
outward facing primers were designed at 5' and 3'
for isolation of promoter and terminator sequence.
Nested PCR reactions were carried out with
genome walker library as template. The
amplification was carried out with gene specific
primers and adapter specific primers in three
round of nested PCR like described section 1.1.x.
The larger amplicons obtained from the tertiary
PCR were cloned into pJET1.2 vector (Fig. 5) and
sequenced. The sequences were confirmed by
BLASTn hit for the overlapping sequences of
AcCENH3 at end. Approximately 680bp sequence
upstream from the transcription start site and 280
bp downstream of polyadenylation site were
obtained.
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AcCENH3 -3 UwIgs & FaAlA, Uded iR
TGIHROT

CENH3 ¥ ®If¥rept & “fieR a7 five 3 WidAl & drer
M 8, gafery e wi-cfifar Sot do @ ufifivs
JIR A & o0 6T & ®Y § AT TATI AcCENH3 &
g fafare ufdfivs fGpiig o= & forg, -2t o=
AcCENH3 ¥ 20 AA €T (ARTKQMHKKLRR KLNVDE-
) & TB IS B GAT W BH ALAT FRITNID
Felgilgel SRR Ifed & ©Y H gaT R & A1
TR (v Rfied) & dR R giiey $t =M1 IR &
TS| ST 3IhH 3R &, Plerrg H Uehed & oy DS
SFIREHIDRUT BT A M F foIw TS STgehH &1
SN fFaT T G- AedR & ST SIhH
FAYT AT AT 3IR SFh! FAT Tehe dTgeh AT
Hi-efifat 6 x i &1 & w12 wic 31 arga | &Y 11 urg
s Repifrarve el 1 STgepuT fohaT 1T iR gl
ST 3R oA fonedt JfT arel U egehA @1 ST
I U & folg 5T T Uehed ags o wH-ca
FAH B Rpifremve M & Udwed & oy & dlarrs
et 21 e PIfrepran H UG fhar 1| & dlorrs
¥ -3 HAedR WA Udhed P 1mMIPT & 1
IURT fma T 3iR IROT & IR A= T SieeRTe
R qedie T 17| SR Hifdrepraii § Ui Hepe
gt T (o 10.6) | AN & gfgaor & fofy, Ta-ca
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o 10.5 : AcCCENH3 & UMIcR 31k efifer argshai &l aaif-m

Fig.10.5: Cloning of promoter and terminator sequences of
AcCENH3

R 10.5F H pJET 1.2 A FAl-s WIHIC Pl BicHT AT R ;
1 10.5 @ H pJET 1.2 W A= cfiFex &I BT qarfar 1 g (o9
M- 1kb TR X ; o 1 - Tll=s dTedh ¥ Bic T Afraer)

Fig.10.5a shows excision of cloned promoter from pJET 1.2;
Fig.10.5b shows excision of cloned terminator from pJET 1.2
(Lane M- 1kbplus ladder; Lanel- excised insert from cloned

Cloning, expression, and purification of
AcCENH3 N-tail peptide

The CENH3 has similarity with other histone3
proteins within cells, the divergent N-terminal tail
region was chosen as target for raising antibody. In
order to develop specific antibody against
AcCENH3, a region of 20AA epitope
(ARTKQMAHKKLRRKLNVDEA) from N-tail region
AcCENH3 was selected. The epitope was designed
as multimer (five repeats) with hexa-glycine linker
as low or no immunogenic flexible spacer. The
protein sequence was used for deducing the DNA
sequence and codon optimised for expression in
E.coli. The DNA sequence of the N-tail multimerwas
synthesised and cloned into expression vector
namely Plate31 vector with C-terminal 6x His-tag.
Five independent recombinant clones were
sequenced and one with the correct orientation
and without any error was used for protein
expression. The N-tail clone in expression vector
was transformed into E. coliBL21 competent cells
for the expression of recombinant protein. The N-
tail multimer protein expression in E. coli was
induced with 1ImMIPTG and evaluated at different
time intervals after induction. The protein
expression was observed in induced cells
(Fig.10.6). For protein purification, 250ml LB was
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FAN P AR §¢ TRHS Hae & 2.5 fifer. & wrer 250
fAfer. Tetelt @ Sapranxon foparm T @ik Srapraneor & g T
IS 1mM IPTG & ST IURT 5 17| Ifeganur & forg
IR & IR € 915 DIABRA BT dreT T Difdreprant
DI ATSRIRT TR & S~oI-oT Ud SATgoIoTISH HATS P T
Tgse fepam T dgs a9 gogc PRI GRT Ni-NTA
Qiagen WWWWWWH@E@
gGIpa fhaT TATI 14.8 KDa N-tail {28 &1 Fifera oicH
&1 e o (e 10.6)1 91K &1 Suam
3T AT B Hfafive dOR B & forg fopam e |

inoculated with 2.5 ml of overnight grown starter
culture of N-tail clone and induced with 1mM IPTG
after two hours of inoculation. The cells were
harvested after 4 hours of induction for
purification. The cells were lysed with benzonase
and lysozyme combination in lysis buffer. The
lysate were purified using Ni-NTA Qiagen super-
flow columns by bind wash elute procedure. The
14.8 KDa N-tail his tag fused protein was purified
(Fig.10.6). The protein will be used for raising
antibody in albino mouse.

M - Protein MW marker, low range (3.5kDa to
43kDa)

1- Uninduced culture
2-Cultureinduced with 1ImM IPTG
3-Celllysate

4 - Purified protein

Arrow shows 14.3 kDa marker protein

R 10.6 : & Plerg Svad 21 § -
AcCENH3 TR &l Udhed

Fig.10.6. Expression of N-tail
AcCENH3multimerin E.coliBL21:
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mNfoTa wfeervr erisw / Trainings organized

O
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yfdreror 1 vy

Topic of Training

TITST Sl HUSRUT
Onion storage

QTS BT HABIcaR Tae

Post-harvest
management of onion

ST T Galg Td HUSRUT
Onion harvesting and
storage

QIS T GaTs, SR T4
WUSRUT

Harvesting, curing, and
storage of onion

TR QT 6l Wt
drenfidhr

Kharif onion cultivation
technology

W% =TT Y Wt
grenfidh

Kharif onion cultivation
technology

TR QST T Geremetr
TIR AT

Nursery preparation of
kharif onion

RT TR
Sponsored by

IR TG - W ARG, AIHIFY —
TS U Seg Igae Feaned,
RITTR, o1

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

WRT G — BT RG, HHIAIT —
QI U9 Segd Igaa e,
RITTR, goT

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

RT TG — AR ARG, AP —
TS U Seg e ey,
VTR, T

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

IRT g — R ARG, HIHIY —
ST U BEgT STy Feesd,
R, g0

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

IRT MG — BT ARG, AHAIT —
ST U B AT e,
R, 9o

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

IRT g - AR ARG, HIHIY —
@IS U4 BEgT SFHYE Feesd,
R, 0

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

IRT G — BT ARG, AIHIAIT —
QTS U4 SggT A Feaed,
RS, IO

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

ICHICAGEC BN E RS
Date and Venue
4 35, 2017
THS

4 April, 2017
Varude

7 3%, 2017,

7 April, 2017
Gulani

11 3, 2017
[HUEECRGIE]

11 April, 2017
Daundkarwadi

19 3ni®, 2017
WRATET

19 April, 2017
Khairewadi

05 13, 2017

05 May, 2017
Gulani

12 98, 2017
CIEIE]

12 May, 2017
Wafgaon

26 T3, 2017
Mt

26 May, 2017
Gosasi

uferifi i wen
No. of participants
qur 7 & 32
fepar

32 farmers from
District Pune

RS 27
f 27 farmers

from District Pune

qur 75 & 30
T

30 farmers from
District Pune

qur R & 23
fepsar

23 farmers from
District Pune

qur 75 1 28
o

28 farmers from
District Pune

qur R & 34
fepsrr

34 farmers from
District Pune

o 7 | 29
e

29 farmers from
District Pune
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Topic of Training

TR QST H ST
Lok

Kharif onion nursery
management

QST UG gg Dl W
feRIRCIBIRIGE

Advanced cultivation
technologies of onion
and garlic

AR ST BT AT
IPEE

Kharif onion nursery
management

TRI% TS T GIEeTTelT
PEOE

Kharif onion nursery
management

TRI% ST T GIEeTTelT
IPEE

Kharif onion nursery
management

el NIt I Y
IaTe Urenfidhr

Late kharif onion
production technology

IS U &gg Dl
IcaTeH Uiy
Onion and garlic
production technology

SRT yRNfoTa
Sponsored by

T MG — R ARG, AHAII —
QTS U B AqHH Feeesd,
RISTTR, gor

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

HIHIIT — QST T Sgg AL
e | TR, g0
ICAR-DOGR, Rajgurunagar, Pune

IRT TG — BT ARG, AHIT —
ST W Seg Igae feened,
R, 30

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

T MG — R ARG, AHIT —
QST Ud B AqHH Feeed,
RITLTR, 9oT

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

T MG — R ARG, AHIT —
QST U B AgHH e,
YT, T

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

PN IcuTg fauur Afifer, SSTgR
APMC, Vaijapur

Y Qe (Srmar), Soft

Deputy Director of Horticulture,
Theni

T va 3o IS
Date and Venue
12 5, 2017

ECRGRIN

12 June, 2017
Khairenagar

16 S, 2017

WIS — T 0
eI AT
e, ISR, o

16 June, 2017
ICAR-DOGR

15 Ja1, 2017

15 July, 2017
Jawulke

17 9o, 2017
TeThaTe!

17 July, 2017
Gadakwadi

26 o1, 2017
GRaret

26]uly, 2017
Khairewadi

17 3, 2017
ApIY — N T
o THET
e, ISR, qor
17August, 2017

ICAR-DOGR,
Rajgurunagar

19 3, 2017
AIHII - T TG
R, ISR, goT
19 August, 2017

ICAR-DOGR,
Rajgurunagar

aferal & w2
No. of participants

qur 576 9 37
o

37 farmers from
District Pune

T gor | =7 Mg
I_T TRG At & 40
o

40 farmers from
MGMG villages,
District Pune

qur 13 & 25
o

25 farmers from
District Pune

g 7 & 27
o

27 farmers from
District Pune

qu 570 & 35
o

35 farmers from
District Pune

IERIRCIEIEI:]
25 fopa

25 farmers from
District
Aurangabad

ooft, e 18 &
40 o

40 farmers from
Theni, Tamil Nadu
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Topic of Training Sponsored by Date and Venue No. of participants
anfeardt fami & S SU-AISHT QF Fbed & 26 3FRA, 2017 P o7 AgRaR &
soifae e & for Rife oo ey - @ W@ e o, ey 783 fwr
TS F S ) > SJT?‘EFF{ ﬁé%m , 26 August, 2017, 783 farmers from
HTaATRIB Wt RIS, Tﬁ KVK, Nandurbar District Nandurbar

Commercial cultivation
of onion and garlic for
livelihood security of
tribal farmers

T8l BRIt QST Bl
GieeTeT Tee

Late kharif onion
nursery management

TS G Seg
I it

Commercial cultivation
of onion and garlic

QS g S Dl =D
SRl

Scientific Cultivation of
Onion and Garlic

ot § Arefisfia IR
LK

Onion Pest Disease
Management

< T # giegerer
I*CLoE]

Rabi onion nursery
preparation

et | Arefisfia
e Onion Pest
Disease Management

TSP and Sankalp to Siddhi
programme, ICAR-DOGR,
Rajgurunagar, Pune

IR T - R ARG, AHIFY —
ST U BEgT SFEYE Feesd,
RS, g0

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

ST Y-S HIHIII —
TS U Seg g ey,
R, 3T

TSPICAR-DOGR, Rajgurunagar,
Pune

P v e & 3 fou g T
I, TRIIOFTE

Green Innovation Centre for
Agriculture and Food Sector
(GICAFS), Narayangaon

IR T - R ARG, AIHIFY —
IS Ud Seg Igae Feaned,
RITTR, o7

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

WRT MG — BT ARG, AHIAIT —
ST U4 e ey s,

RIS, 0
MGMG, ICAR-DOGR, Rajgurunagar,
Pune

IRT g~ R ARG, HIHIY —

12 Rydwer, 2017

12 September, 2017
Mitgudwadi

4 — 5 JFeR, 2017
B e g, TRAR
4-50ctober 2017

KVK, Nandurbar

5 - 7 3R, 2017
HHIIY — N T
fReed, ISTRFR, gor
5-70ctober 2017,

ICAR-DOGR,
Rajgurunagar

10 3rFqsr, 2017
'-E

10 October, 2017

Kanhur Messai

15 qgFsR, 2017
CIEIE]

15 November, 2017
Wafgaon

22 fogweR, 2017

QST U Sgg AgagH ey,

TR, g0
MGMG, ICAR-DOGR, Rajgurunagar,
Pune

TR
22 December, 2017
Khairenagar

qur 75 & 23
fepsrr

23 farmers from
District Pune

e FgRarR A
203 fpar

203 tribal farmers
from District
Nandurbar

TRIIURTE, T gor
R 20 fopr

20 farmers from
Narayangaon,
District Pune

qu 576 & 26
T

26 farmers from
District Pune

o R & 25
e

25 farmers from
District Pune

qur 7 & 23
fepsar

23 farmers from
District Pune
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yfdreror 1 fawg

Topic of Training

ot B Arefisia 9T
Lk

Onion Pest Disease
Management

uc R Nisic i)
Lok

Onion Pest Disease
Management

I 9 Ia1eH

Onion seed production

IS g B Dl
EIERIIDERCRIl

Commercial cultivation

of onion and garlic

IRHRT BRI o
B BT STHANT

Computer Applications
in Official Procedure

o Y o
[hATT—dellh g

Td QI d S @t

Nl TR Tifreror

Farmers-Scientists

Interface and training on

onion and garlic

cultivation technology

HERISG, o SR ST
P fou @ Wt i wa

Tenfifeat

Advanced onion

cultivation technologies

for rainfed areas of
Maharashtra

SRT yRNfoTa
Sponsored by

IR g — AR ARG, AHIT —
ST Ud B g Feeney,
RITTR, o7

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

T MG — W ARG, AHIT —
QST U B AqHUH Feeesd,
RITLETR, o7

MGMG, ICAR-DOGR, Rajgurunagar,
Pune

RIS e, 3medT, gRyuf)
Project Director, ATMA, Parbhani

SIS S-S HIH3AIT —
TS U B AqHUH Feened,
RIS, 9o

TSP, ICAR-DOGR, Rajgurunagar,
Pune

APIAIT — RN (G BEG e
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

TIP3 — QT T e AU
fenea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

P fIqmT, PHoid

Agricultural Department, Karjat

i va o W

Date and Venue

12 et 2018

12 January, 2018
Gulani

20 SHast, 2018
ERarer

20 January, 2018
Khairewadi

23 SiHeRt, 2018
HIPSIH ~ TS T
BTG ST

e, ISR, gor

23 January, 2018
ICAR-DOGR,
Rajgurunagar, Pune

26 — 27 HRaNl, 2018
JTeIgTST Ug It Qg
26-27 February, 2018

Palipada and Uchi
Shevdi

14 A1, 2018
WP ~ I 0
YT JAFxE

fenea, ISR, gor

14 March, 2018
ICAR-DOGR,

Rajgurunagar
17 =1, 2018
WPIHII — W

e, ISR, goT

17 March, 2018
ICAR-DOGR,
Rajgurunagar

28 Hrf, 2018
P ~ I T
BTG ST

R, ISR, goT

28 March, 2018
ICAR-DOGR,
Rajgurunagar

aferal & w2
No. of participants

qur 13 & 25
o

25 farmers from
District Pune

g 75 & 26
o

26 farmers from
District Pune

Rt Ryofy & 45
fora=

45 farmers from
District Parbhani

T3t FreRaR A
140 afeardt
fep=ar

140 tribal farmers
from District
Nandurbar

10 P Agrit
PHHART

10 Skilled
Supporting Staff of
ICAR-DOGR

qur 765 & 200
[CIE]

200 farmers from
District Pune

75T TS | 20
fora=

20 farmers from
District Raigarh
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Tgeft

Exhibition

I 3R T e 2017
Kisan Aadhar Sammelan 2017

faeg @@ 9Ra 2017
World Food India 2017

PN U 2017
Krishithon Exhibition 2017

fa 2017
Kisan 2017

B B 2018
Global Farmers 2018

HIHIY ~ G IHfen
T feaT oR vgef+t

Exhibition on Foundation Day
of ICAR-NIASM, Baramati

STeHaIRET e ugeT 2018

GMRT Science Exhibition
2018

Y Tl 2018

Krishi Mahotsav 2018

IATSTh

Organizer

TRIHT o> Py faendis, gl

MPKYV, Rahuri

DR

Ministry of Food Processing
Industries, Government of India

A JaT TS Td A1eIH Ui

. fos., IfRI®

Human Service Foundation and

Media Exhibitors Pvt. Ltd., Nashik

fora wRe . {5, Qo

Kisan Forum Pvt. Ltd., Pune

HY fIeT I, TRIIUATG

KVK, Narayangaon

HIPIT - A ifeen Foet
T9Y I, IR
ICAR-NIASM, Baramati

TIeT Jed AT HEUM,
zE: .5

Tata Institute of Fundamental
Research (TIFR), Narayangaon

RIS feeres, aTreT, gor

Project Director, ATMA, Pune

f&Ti

Date

25 - 29 fRya=R, 2017
25-29 September, 2017

3 - 5 A9, 2017
3-5November, 2017

23 — 27 Jg¥x, 2017
23-27 November, 2017

13 - 17 fegmR, 2017

13-17December, 2017

4 — 7 SHa, 2018
4-7 January, 2018

21 ®eRt, 2018
21 February, 2018

28 TeN 9 1 O,
2018

28 February-1 March,
2018

9 - 13 O, 2018
9-13 March, 2018

IR WS

Venue

TR § Py
Rrerdis, wgd
MPKYV, Rahuri

T2 fogt

New Delhi

TIRYP, AERTSE
Nashik,
Maharashtra

qul, HERTSE

Pune, Maharashtra
PR far b,
BINEIMNIE]

KVK, Narayangaon
HIHATY - ¥ @ g
a0 TEe
TR, IR
ICAR-NIASM,
Baramati

frarie Hievag i
cfosepia, @erg

Giant Metrewave
Radio Telescope
(GMRT), Khodad

R TR, g

Sinchannagar, Pune

faeg @rer qRe 2017 & HRGRY
Participation in World Food India 2017

BT 2017 & wrfigrRt

Participation in Krishithon 2017
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P 2017 # qrfigRY

Participation in Kisan 2017

®I9S BT 2018 § 9rfigRt

Participation in Global Farmers 2018

Participation in NIASM Exhibition

S fasm= ugef 7 9rfiert

Participation in GMRT Science Exhibition

U SUTEIT / Lectures delivered
Topic Event and Organizer Date and Venue

Ao Rig/Major Singh

uqYy

Abiotic stress management
invegetable crops

&t. 78>/ V. Mahajan

TS U4 g’ ol Wt | Tt
renfiht

Advanced technology in
onion and garlic cultivation

TE19 U§Y OR gTfosar Wfer’” U= HisHatas i wrfareror
Summer school on 'Recent Advances in Abiotic
Stress Management for Climate Smart Agriculture'
atMalegaon, Baramati

ATl SIS HEIenesd, JSTHTR, g0 GRI
I SRR BRIHH

Awareness programme organized by Hutatma
Rajguru Mahavidyalaya, Rajgurunagar

Fesll H®! H 3ifde Sad AT, IR H /' STHar] FIC P & oy awifde 18 Riawr, 2017

WG ~ AT i Fod
Y FRA, IR

18 September, 2017
ICAR-NIASM, Baramati

13 R, 2018

§d|€‘-|l NN "IEII?{HIC'N,
AT, T

13 September, 2018

Hutatma Rajguru
Mahavidyalaya, Rajgurunagar
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Topic Event and Organizer Date and Venue
gl Uerdis T deegd PN M o, TREUE gRT ' 'dies ufvsdarg efor 5 SHest, 2018

Kanda pikatil navin
sanshodhan

T.S1. THT/A. J. Gupta

i TTeIerds’” IR BIae B 2018 Y el

Global farmers 2018 Krishi Pradarshan, “peek
parisanvad ani peek pratyakshike” organised by
KVK, Narayangoan

QST U S’ bl ATaATIIeh

P s o5, TREOATG
5 January, 2018
KVK, Narayangaon

T 26 3R, 2017 &1 TIHITY — TSI Ud BE

Tt & A WY AN @
FEET B HEH H S
fopTT bt ST fenT &

Commercial cultivation of
onion and garlic as well as
livelihood security of tribal

farmers through onion and
garlic

TS U Bgg ol T
gt

Commercial cultivation of
onion and garlic

26 3, 2017

IS eIy, ISETR, gor aen HiY s
P75, TGReR GIRT HYF HU A AN Fehed A Rifeg
BRI (2017-2020) Td STHOITH T SY TIST & dad
gfreror rfshd

Training under TSP and Sankalp Se Siddhi program

(2017-2022) jointly organized by ICAR-DOGR,
Rajgurunagar and KVK, Nandurbar on 26" Aug, 2017

Y fIsT F5, TJRAR

26 August,2017
KVK, Nandurbar

f31 4 - 5 TRER, 2017 BT SIS U ST B
TEd TS T e ! TR Wil TR frafor

Training on commercial cultivation of onion and
garlicunder TSP on 4-5 Oct, 2017

QAT g BEG el I~Id feheH
SRIBICECISE IR IS TR
BISEERCRIC]

Improved varieties of onion
and garlic as well as impact
of TSP

QTS G BE 1 ST e

Improved varieties of onion
and garlic

aten fhem Td P ARIER
RE0T UTfERUr & HTed
U g wegd fedl
S e Td GRa

DUS test and protection of

onion and garlic varieties
through PPVFRA

QST UG Bggd Dbl Jorded
S ST

Quality seed production of
onion and garlic

ST T & fosg Sugerd
TS T BEG Dl ST [

Improved varieties of onion
and garlic suitable for tribal
farmers

4 Jagsr, 2017

STt FRIR
4 October, 2017
Sharvani, Nandurbar

&A1 4 — 5 FaER, 2017 Pl ST Y AT &
TEd TS T BEG ! TR Wl TR fraqor

Training on commercial cultivation of onion and
garlicunder TSP on 4-5 Oct, 2017

APIII - N @ Segd gagd Fcensa,
TR, QU GRT RIS B ! deifie Wt
R ofie ety ufreror wrisd

Three days training programme on Scientific

cultivation of onion and garlic organized by ICAR-
DOGR, Pune

5 FsR, 2017
‘—g

5 October, 2017

KVK, Nandurbar

6 TR, 2017

WP ~ Wl 0 SEG
Y MRy, ISR,
el

6 October, 2017
ICAR-DOGR, Pune

AIPHIFY — IC T NI T T8 AU, TR
SRT Uten e Ud Py AfIPR TR0 R R
Tfereror HRiEH

Training programme on Protection of Plant
Varieties and Farmers Rights' organized by NIASM,
Baramati

6 foumR, 2017

HIPITT - AT St Fow
JdY FHJTH, 9 qd

6 December, 2017

NIASM, Baramati

&7 8 — 9 SHaRY, 2018 P SIS $Y TISHT &
TEd QTS T BEG-T ! TATIRID Wl TR Tfrafor

Training on commercial cultivation of onion and
garlicunder TSP on 8-9]an, 2018

8 Sat, 2018

STt FRIR
8 January, 2018
Shravani, Nandurbar

&7 8 — 9 SHaRY, 2018 P SIS $Y TSl &
TEd RIS T e ! TIATIRID Wl TR Tfrafor

Training on commercial cultivation of onion and
garlicunder TSP on 8-9]an, 2018

9 SHeNT, 2018

fATAYR, FrgRaR
9 January, 2018
Nizampur, Nandurbar
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Topic Event and Organizer Date and Venue
ST T BEG I AT foATep 26 — 27 WReRt, 2018 BT ST 3 AT 26 TR, 2018 TSI,
et & e TS d B DI RTEATID W R ARG TgRaR
Commercial cultivation of Training on commercial cultivation of onion and 26 February, 2018
onion and garlic garlicunder TSP on 26-27 Feb, 2018 Palipada, Nandurbar
QITST U4 B & 1 e &1 26 — 27 Beas!, 2018 I ST U AHT 27 Heasl, 2018 Il s,

Improved varieties of onion
and garlic

denf A A Rt @
Hgcd Ud 3R

Importance and scope of
Hindi in Scientific Institutions

TH.TH. HIEY / S. S. Gadge

QIS Y Gals, IUAR, ST
T HUGRUT

Onion harvesting, curing,
grading and storage

WUSRUT G¥IT QTS Pl
PERE]

Management of onion in
storage structure

T Y GTE, STR,
Y0fIepRUT TG HUGRUT

Onion harvesting, curing,
grading and storage

QST & Galg, SUAR,
HUfiRoT Ud HUSRUT

Onion harvesting, curing,
grading and storage

TR TS T et Trenfieht

Kharif onion cultivation
technology

BRI W11 Pl Weft Tenfidht

Kharif onion cultivation
technology

& T QTST g SagT ! ATaATIIeD Tl IR Hfreror

Training on commercial cultivation of onion and
garlicunder TSP on 26-27 Feb, 2018

APHII - N W@ g Igagd Feensa,
SRR, Y07 GIRT IISTHTST {2t 0R el sprferet
Quarterly workshop on Rajbhasha Hindi organized
by ICAR-DOGR, Rajgurunagar

APHY - N W@ FggT AgagH  Feanay,
ISR, QU GRT ART 9 — BR7 1R HrRishT & dga
"' YUSRUT ' UR Hfereror

Training on “Onion storage” under MGMG by ICAR-
DOGR

APHIII - N W@ g Igagd feensa,
TR, GOl GRT AR T — 3R 4R BRishA & ded
" ITST BT BB YaeH’ R ufereror

Training on “Post-harvest management of onion”
under MGMG by ICAR-DOGR

APHIII - N W@ g Igagd Feensa,
RISH-FR, Q01 gRT ART i — BR7 7ka HrRisd & dgd
" "CITeT Y GETS Td HUSRUT’ OR Tfrefor

Training on “Onion harvesting and storage” under
MGMG by ICAR-DOGR

WPHIT - W U g geuE Feame,
TR, Yol GRT AR 7 — 3R 1RG BRIhH & T8
"1 bl GaTS, SUTIR U HUSRUT' ' IR Hiferefor

Training on “Harvesting, curing and storage of
onion” by MGMG, ICAR-DOGR

APHY - QN @ Bggd gagH  Feaned,
ISTRTR, U GRT ART 9 — BR7 1R Hrfeh & dga
XGRSt <Y e} Hrenfieh)’ uR mfdreror

Training on “ Kharif onion cultivation technology”
under MGMG by ICAR-DOGR

APHIII - N W@ g Igagd Feensa,
RISH-FR, Q01 gRT ART i — BR7 7ka HrRisd & dgd
@RI QTS I Wt Hrenfieht’’ oR wfereror

Training on “ Kharif onion cultivation technology”
under MGMG by ICAR-DOGR

'-g
27 February, 2018
UcchiShevadi, Nandurbar

26 9, 2018

TIPIIA — TS T SEIT
I R, ISR,
ol

26 March, 2018
ICAR-DOGR, Pune

4 3, 2017
o, o gor

4 April, 2017
Varude, District Pune

7 3ni®s, 2017
o, et gor

7 April, 2017
Gulani, District Pune

11 ami®, 2017

qugdRars!, @1 gor

11 April, 2017
Daundkarwadi, District Pune

19 ami®, 2017
TR, R gor

19 April, 2017
Khairewadi, District Pune

598, 2017

ot R g
5 May, 2017
Gulani, District Pune

12 ®8, 2017

aroRE, et g

12 May, 2017
Wafgaon, District Pune
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TR% N & oy dlaerenr  9igergu - WM W@ @egd gadd fened, 26 §8, 2017
JIR AT RIS, 0T GIRT ART 7 — K7 1R BRich o ded TN, Riet qor
Nursery preparation for " XGRIh TITST T RN IR eAT’ OR TifareTor 26 May, 2017
kharif onion Training on “Nursery preparation of kharif onion” Gosasi, District Pune
under MGMG by ICAR-DOGR
TR @TeT | ulgerer APHIII - N @ Segd gag™ femed, 12 S, 2017
SELE] TSR, U GRTART TG — -7 4RG SR & dgd WvTR, et go7
Kharif onion nursery "' IR WIS T AN Ue e’ uR gfereur 12 June, 2017
management Training on “Kharif onion nursery management” Khairenagar, District Pune
under MGMG by ICAR-DOGR
ST U BET B W WAl AIPIgT - WS @ @egd iged™ fened, 16 S, 2017
sren e TR, 901 GRT "SI G Sgg ol St AT’ AIpargd - @I Ud S

Advanced cultivation

technologies of onion and

garlic

TR QST § GteeTer
LK

Kharif onion nursery
management

T QST § gtereret
I*CLoE]

Kharif onion nursery
management

TR QIS § gtereTer
Lok

Kharif onion nursery
management

TR BRIt H WIS &
IUTe HEnfidht

Late kharif onion
production technology

QST I S ol T

e frch!

Onion and garlic
production technology

TR Trfareor

Training on “Onion and garlic cultivation practices”
by ICAR-DOGR

APHAY - TN W@ Fggd gagH Feamay,
ST, GO GRT AR 77 — ¥RT IR BRIGH & T8
"' RGRIh WIS T ) Ug e’ OR T

Training on “Kharif onion nursery management”
under MGMG by ICAR-DOGR

THIT — WS T4 oEgd SHUH ey,
RS-, gOT GRT AR T7d — AR 7RG BRI & Td
" TGRIh TTT T AT e’ TR e

Training on “Kharif onion nursery management”
under MGMG by ICAR-DOGR

qPHIY - N W@ FggT gagd Feamay,
ST, GO GRT AT 77 — ¥R7 IR BRIGH & T8d
"' RGRI WIS T ) qg e’ OR Tfreor

Training on “Kharif onion nursery management”
under MGMG by ICAR-DOGR

T T IeuTe drenfidh)’” uR ufdreror

Training on “Late Kharif onion production
technology” by APMC, Vaijapur

SY fcerd (Frmar), ooft, affe 91 gRT =S @
B I IeuTe Hrenfehl’ oR Hfdreror

Training on “Production technology of onion and
garlic” by Deputy Director of Horticulture, Theni

Y Ay, ISR,
el

16 June, 2017
ICAR-DOGR, Rajgurunagar

15 W 2017
sigerds, s o

15 July, 2017
Jawulke, District Pune

17 W?f 2017
Termars!, et gor

17 July, 2017

Gadakwadi, District Pune

26 Gjﬂ‘sf 2017
TeraTs!, et gur

26 July, 2017

Gadakwadji, District Pune

17 3, 2017

HIH3IT — WIS T ST
Y MRy, ISR,
qur 17

17 August, 2017
ICAR-DOGR, Rajgurunagar

19 3, 2017

WIHITIA — TS W BEgT
I RS, ISR,
eyl

19 August, 2017
ICAR-DOGR, Rajgurunagar
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Topic Event and Organizer Date and Venue
qedt % H T hl APIII - N W@ Segd ogagd feensa, 12 Ramr, 2017

IaTe drenfidhr

Late kharif onion
production technology

I BEgd fhaHl &
aMffer—ATITS TR H IR
@M 4 T Agrief F9g H
fepT

Role of SHG in improving
socio-economic status of
onion and garlic farmers

ST Wt Y T drenfieh)

Advance technology of
onion cultivation

&t T gieenetr yee

Rabi onion nursery
management

P T Feed AR P ST,
forem iR faemr wffafer +
AR P ST UNSG B
G Gt et

Importance of agriculture,
organizational set up of ICAR
and its role in agricultural
research, education and
development activities

I 97 Iea1G

Onion seed production

IS B Dl ol TNty

Onion crop cultivation
technology

ST W@ wgg Bl orecd]
CISISRIS|

Quality seed production of
onion and garlic

SRR, GO GRTERT 74 — BR7 1RG HRIHA & d8a
@GR QTS i IeUTe Hrenfiehl’’ uR wfereor

Training on “Late Kharif onion production
technology” under MGMG by ICAR-DOGR

HY Td QT &5 & folg Fauy e, TRRIOATG GRT
"I I BEGH I AT Tt R Tfreron

Training on “Scientific Cultivation of Onion and
Garlic” by Innovation Centre for Agriculture and
Food Sector, Narayangaon

[EEISEIS]

12 September, 2017
Mitgudwadi

7 SR, 2017

HIPIATH — T T4 SEG
YN MUy, ISTHTR,
el

7 October, 2017
ICAR-DOGR, Rajgurunagar

PN IUG fauue AHfT, TRTR GRT Hesit HHS
PrRITAT
Vegetable Crop Workshop by APMC, Parner

THIT — WS U4 Begd U sy,
"'t ITST Y GHITTAT IR AT’ OR Hifereror

Training on “Rabi onion nursery preparation”
under MGMG by ICAR-DOGR

WIPIT - AN T BeGT IFTHY ey,

TR, YOI GIRT 'y f2rer fea=r’
“Agricultural Education Day” by ICAR-DOGR

gRASHT R, e, Wyt erT e i
Jeure’” OR ufdreror

Training on “Onion seed production” by Project
Director, ATMA, Parbhani

g’ o= wfereror

Training on “Scientific Cultivation of Onion” by Jai
Kisan Farmers Group, Ozar

WPII - NI T FEGT gAY Freerey,
TR, QU GRT S SU-dioT & dgd
TSt T BRI o SATIRATRIh Wt TR Tfreror

Training on “Commercial cultivation of onion and
garlic” under TSP by ICAR-DOGR

10 AgwsR, 2017

DY Icurg fquur AfAf,
IR, 1T 3rgHeTR
10 November, 2017

APMC, Parner, District
Ahmednagar

15 Fa%sR, 2017
CISIE)

15 November, 2017
Wafgaon

3 fga=R, 2017

HEICHT IR 39 ey
RSIETR, 9o

3 December, 2017

Mahatma Rajguru High School,
Rajgurunagar

23 SHast, 2018
CIEIE]

23 January, 2018
Wafgaon

25 HeeNt, 2018
3R, et gor

25 February, 2018
Ozar, District Pune

26 WY, 2018
BICIRIS I SIS EREIN

26 February, 2018
Palipada, District Nandurbar
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IS U@ FEET DI WAl WIPSU - WS W@ Fegd SgagM FRemed, 27 wead, 2018

TN fTchT

Onion and garlic cultivation
technology

P ~ W d SeGT

TR, QU gRT S SU-AoHT & dgd
""ITST 9 g bl TR Wt IR ey

Training on “Commercial cultivation of onion and
garlic” under TSP by ICAR-DOGR

APHII - N & Sggd Igaad Fensa,

TG FQeMSd el T
w A"

Onion and garlic
technologies of ICAR-DOGR

e S St drenfidht

Onion seed production
technology

IR 85 & T S=1d =T
Wt gienfifear

Improved onion cultivation
technologies for rainfed
areas

. FwT / V. Karuppaiah
@IS U BET H die
reftsila geee

Management of Insect Pest
Management in Onion and
Garlic

f&RoT W / Kiran Bhagat
AR R TG TG GBI

ISHTR, 0 GRT P96 Ferfl dHarai & fosg
RSN BT T FT0H BT TR IR Hfreror
Training on Computer applications in official
procedure for Skilled Supporting Staff by ICAR-
DOGR

APHY - TN W@ FggT Mg Feamey,
RISTR, U1 gRT ' SIS d @ ! Gt e

N f, - _
27 February, 2018

Uchi Shevdi, District
Nandurbar

14 =7, 2018

HIPSIT — =T T BEgT
IS FeAed, ISTHTR,
eyl

14 March, 2018
ICAR-DOGR, Rajgurunagar

17 9=f, 2018
P — W d FeGT

R Tfder dRipH @ dente - R gehd
CREOM

“Scientists-Farmers Interface and training on onion
and garlic cultivation technology” by ICAR-DOGR

AP P fou Wl i wa Wefl drenfifear’’ w®
IR

Training on “Advanced onion cultivation
technologies for rainfed areas of Maharashtra” by
Agricultural Department, Karjat, District Raigarh

APHY - TN W FggT Mg Feamay,
RISG-TR, Q01 gRT " QIIT d Sgjg i dsTifereb et
TR ferefor

Training on “Scientific cultivation of Onion and
Garlic” organized by ICAR-DOGR, Pune

AIH3Y GRT JTHAR T BT F o5y emifdds qam@

G HIBT TN $HBT U9

Atmospheric Brown Clouds
and its Impact on
Photosensitive Crops

SMMSIIRSIT : TRV Taa
uRfefcRl & dgd Wt
HLAY Ud TG URTHICRT &l
= %’@Q’cﬁqéﬁﬂqg [qAYA
IRGA: An important tool to
measure photosynthesis
and associated parameters
under atmospheric stress
conditions

T o gTfosaT Wi’ IR HisHepTes - Hiferaror

Summer School on “Recent Advances in Abiotic
Stress Management for Climate Smart Agriculture”
by ICAR

AIHIT GRT STarg FE By & fo5u st gama
TEE H gifosa T’ UR UTSHepTe I HieTaTr

Summer School on “Recent Advances in Abiotic
Stress Management for Climate Smart Agriculture”
by ICAR

3FHYH FeUed, IMTHTR,
kil

17 March, 2018
ICAR-DOGR, Pune

28 #rl, 2018

‘ITITGE{CT = WIS Uq g
Y Ay, ISR,
qur 28

28 March, 2018

ICAR-DOGR, Rajgurunagar

5 - 7 3fER, 2017
P — I W BEGT
Y FeAed, IMTHTR,
o]

5-7 October, 2017
ICAR-DOGR, Rajgurunagar

27 faawsr, 2017

HIPIIY — IS D T
UdY FHJTH, 9 o
27September, 2017
ICAR-NIASM, Baramati

27 Ra=R, 2017

HIPIHIY — IS M T
g T, 9 o

27 September, 2017
ICAR-NIASM, Baramati
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fawa
Topic

StesaTg uRac uRged & dgd
gtk geH H U daa!
A i Tfcrfsha

Response of photosensitive

crops to reduced PAR under
climate change scenario

Rifdes qama aRfRIRY & e
IR BT TR ThTeT HLB3NOT
e} o1 FEed

Importance of photosynthetic

parameters on different crops
under abiotic stress condition

arfeg=it ft. 39% / Ashwini P. Benke

RIS T ARATSTS
Event and Organizer
IR b dgd S Ug ST STIShd] Dl §aM b
5T STopary Te By’ TR Hises Ui uraashy
Model Training Course (MTC) on “Climate Smart

Agriculture for Enhancing Crop and Water
Productivity under Abiotic Stress Conditions” by [CAR

TRA P orgHa™ ueg gRT ''smifdd qama
aRFRARTIT & Ted B Td S ScUTGapd Bl SGH &
fosU STesarg 1 By’ UR Hises Ui urgashy

Model Training Course (MTC) on “Climate Smart

Agriculture for Enhancing Crop and Water
Productivity under Abiotic Stress Conditions” by ICAR

i Ta RIS WS
Date and Venue
20 foa=R, 2017
HIPIATY — RIS M T
U T, IR T
20 December, 2017
ICAR-NIASM, Baramati

20 foamR, 2017

U T, IR o
20December, 2017
ICAR-NIASM, Baramati

&g Dl I~ foped

AIPAIT — DN W& Bgg Iae™ Fearey,

5 - 7 3R, 2017

Wl 9R ufdreror

Uioife> Td. €$d / Pranjali H. Ghodke

Improved varieties of garlic ISFFFR, IO GRT ' RIS § B P! Al

Training on “Scientific cultivation of Onion and
Garlic” organized by ICAR-DOGR, Pune

TP - WIS W BET
YN FeUsd, ISTHTR,
eyl

5-70ctober, 2017
ICAR-DOGR, Rajgurunagar

QIS T e H IRwhu]
T qed adq

Processing and value

Tt R gfdreor

Ioiig Y. B1 / Rajiv B. Kale
QT AT fomoe

Marketing of onion

T’ W ufderor

HAPIAIT — RN W Bgg e Feamed,
IR, QU GRT "SI T &g &l deiie

addition of onion and garlic  Training on “Scientific cultivation of Onion and
Garlic” organized by ICAR-DOGR, Pune

APHIIT — N TG Seg Mg e,
ISR, QU GRT "SI T &g & deilid

Training on “Scientific cultivation of Onion and
Garlic” organized by ICAR-DOGR, Pune

5 - 7 3R, 2017
WIPITI — T T ST
Y MUy, ISTHTR,
o

5-70ctober, 2017
ICAR-DOGR, Rajgurunagar

5 - 7 3R, 2017
WIPITIA — TS T SEGT
I RS, ISR,
ol

5-7 October, 2017
ICAR-DOGR, Rajgurunagar

Ao M : gy e o off\r 9gar

AT, PHURT AR R, ARG I5d & fagd &3 &
IR 76 & I ST a1 Ui e &1 TR 70 o
g | ARTEE & IeareA § fiRmae arg g @ik arféramier
AT = ITST &1 Wt AT IR IR T 81 A3 —
QIS U4 Bl SIAYM Feead GRT 39 &t Jead o
TEaqul YT TS TS 81 Tep SrTfrelies fepar st SR
HEIhIes, AR i, T aiiiT 5 @ | & SR

Success Story: Bhima Shweta in Vidharbha
region

Soybean, cotton and tur are the major crops in
Washim district of Vidarbha region of Maharashtra
State. As the production of soybean is decreasing in
recentyears in Washim district, most of the farmers
have been shifted to onion cultivation. ICAR-DOGR
played ample role in this shifting of cultivation. A
progressive farmer Mr. Shekhar Mahakal from



S TTST i foheet HHT QT bt wiet et b ot e
i ey &7 J @16 =S & GhEs H Tthe W Bl
e N UG fohdT ST 2| 9IhaTgy — RIS Ud Be
YT FReT GRT f[IRid Athg WITST i fohee T
QI I AR S BRI eI W&t HA-FH | Wt v b fo5g
1 TS &1 I b diter 90T & T 110 - 120 A1 5
Ghe] TR B Il 21 27 9ReR AEIhTe 7 HIharY -
QT U Seg U FRanad, ISR, g0 & 3
fopr. di5T TR IR TR GRT oI T8 ddbriid &
ITAR IST 88 FATRAT TR Teh TS PiY e H =TS Dl
BAS JIR Y| i 7RIS 7 THEH 3MHR /e 3T
TURCIRIER Bal $ 14 /Tes I fuve g Sust
TR B T dg e T AR a1 $al | gad |
SR UG Y 3t a_F 2.0 BRI F T g B

e | S FETehIes, T aaT & U | 98g A Bl
ofiqT 93T fh b el A TIfAT gl $57eh Tid &b 3
fopsar 7 oft ovTa Y (WRiws 2018) o 31w Wt ¥ ght
cht R a1 fof o 2
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Manori village of Washim district had decided to
cultivate white onion variety Bhima Shweta in
kharif season as white onion is preferred over red
onion in Vidarbha region. “Bhima Shweta” - a white
onion variety developed by the ICAR-DOGR is
recommended for kharif and rabi season. This
variety matures in about 110-120 days after
transplanting. Mr. Shekhar Mahakal had purchased
3 kg seed from ICAR-DOGR and raised onion crop
on 1 acre area on raised bed as per recommended
technology of ICAR-DOGR. Mr. Mahakal obtained a
record marketable yield of 14 tons/acre of good
quality bulbs with uniform size and without
doubles, bolters etc. He earned a net profit of Rs 2.0
lakhs by marketing the produce. He is very
satisfied with the performance of Bhima Shweta.
The other farmers of his village were impressed by
the performance of Bhima Shweta variety and
decided to cultivate it in their fields in the next year
(kharif2018).

165 IS



B 166

@

e wfedeT 2017-18

ICAR

Research Projects

fAQeea &t srgwe™ uRATSY

RS 1:

vfgm wSTfol & SMAfires WHIEHl BT WRew,
SV U ST

. AESH, HEM 3FATD, TS, THI, TH. S e, T
31T, 3rfeert o, SF1h, afvdT AT, Seaft MNaTet,
forRuT Y. T, TSt Bveh, Ao wter S1ft; pod,
Arter @, Wdiwn, N ek aEAe (WIHeEY -

RIS SR SFFHET v, ), ferepr o (meprga
— o ST SRTATT Hwr, $R)

g 2

URFIRE TSt Ua Sta-Higafidra gfaaal & Areaq o
QTS T SggA & U TSI daheiids 2T A frd
RSCIN

TS, 6T, T 3F¥a, dY. 7goH, T4, 3w, 3Tfedt
Titer, ST ; AR ETs

gRISHT 3

YN g UeeH a7 IRRFhATH Sead

T, TN, T IFINd, TR, TG, Hedit
TRUf, TS |, Foper atel, SLat; Y. o,
foRur O, T, Poam, TR WIS TAT AR 37EHg

(TP — IS S SFFHE D7, IN)

g 4
TS U4 B H &1fcl Y =IATH e U4 SeaTGhd 98T
F fou wafha Arefisha wa I vees

T, S, TGS, UG 3dNeh, Il AIGE, T, A,
. T vd e, 4o,

Institute Research Projects

Project1:

Conservation, Characterization and utilization
of geneticresources of Allium species

V. Mahajan, PI, AJ. Gupta, S.J. Gawande, S.
Anandhan, Ashwini P. Benke, Vanita Salunkhe,
Kalyani Gorrepati, Kiran P. Bhagat, Pranjali Ghodke,
Manjunatha Gowda D.C., Kuldip, Yogesh Khade,
Soumia P. S., Shabeer Ahmed (ICAR-NRCG, Pune),
Geetika Sheemar (CITH, Srinagar)

Project 2:

Devising efficient breeding techniques and
geneticimprovement of onion and garlic through
conventional breeding and biotechnological
approaches

AlJ. Gupta, PI, V. Mahajan, S. Anandhan, Ashwini P.
Benke, Kuldip, Kalyani Gorrepati, Kalyani Gorrepati,
Pranjali Ghodke, Manjunatha Gowda D.C., Kuldip,
Yogesh Khade

Project 3:

Integrated water and nutrient management and
physiological manipulation for improving
productivity of onion and garlic

A.Thangasamy, PI, V. R. Yalamalle, Kalyani Gorrepati,
Pranjali Ghodke, Manjunatha Gowda D.C., V.
Karuppaiah, Kiran P. Bhagat, Kuldip, Yogesh Khade,
Shabeer Ahmed (ICAR-NRCG, Pune)

Project4:

Integrated pest and disease management for
minimization of losses and improving
productivity of onion and garlic

S.J. Gawande, PI, Vanita Salunkhe, S. Anandhan, V.
Karuppaiah, SoumiaP.S.



gRAISHT 5
WS U B | g a1t & B gAad A U@
IUTEHAT g™ 3 BHGIR YEREE, HUSRUT qAT
HeAToN TNYTST, T =D, afTaT AR, IR TS
Td dt. puaT

IRATSHT 6

W T4 Bggd BT Seuied 99 g UUIRGI
ST U4 19765 BT I~
.0, TN, Te 39, 3TR.&. Ples, T, LTATHT

3T gRATSATe

RIS 1:

NS TR RTST U BggA SIFHYT Aead TRITSTHT
f mEH, Tew ARBRY, facdia T : A1hary
RS 2:

HIHII-I5T P freafdgarsa gomet & wreaw @
Sigua aRero
Q. . T, e B, frccta S didieft va ey

RS 3
Fac dior IR : HR HHa! va AT § diot St
TR 3. TEs, ATee PRI, ey T H1gpargy

gRarsT 4:

difessd wrer wEeE de P dieaifid g /
IR AT, WTH3TT

ffegHt bt s9d, Iy Ifvd, focdlia Ferdr - IR
EZRCREEIRRIRE

gAY 5

TST H IR e 1 e o7 oI & AT wiger S
. S, THT, T 38, faeda Sdas frae e .
IGRCKICERENIRISICIN

IRAISHT6 :

TS U4 B & o350 ST - ST 1 99 UREA ST

TS, THT, e ARbRY, TH.G9. Mo, AR, B3, .
HRdaT, ST . 99h, TSR, IR, Ta.GH. Tda,
frect I AgRI : AR Y SFTE uRyg
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Project5:

Development and refinement of post-harvest
handling, storage and processing techniques for
minimization of losses and improving
productivity of onion and garlic

Kalyani Gorrepati, PI, Vanita Salunkhe, Yogesh
Khade, V. Karuppaiah

Project6:

Improving knowledge and skill of stakeholders
forimproving production of onion and garlic

S.S. Gadge, PI, R. B.Kale, A. Thangasamy

Other Projects

Project1:

All India network research project on onion and
garlic

V.Mahajan, Nodal Officer, Funding: ICAR

Project2:

DUS testing through ICAR-SAU's system
Al.Gupta, Nodal Officer, Funding: PPV & FRA

Project 3:

Mega Seed Project: Seed production in
agricultural crops and fisheries

S.]J. Gawande, Nodal Officer, Funding: ICAR

Project4:

Intellectual Property Management and
Transfer/Commercialization of Agricultural
Technology Scheme (IPMT-CATS), ICAR

Ashwini P. Benke, Member Secretary, Funding: ICAR

Project5:

Development of hybrids in onion: A joint venture
with Bejo Sheetal

AlJ. Gupta, PI, Funding: Bejo Sheetal Seeds Pvt. Ltd.
and ICAR-DOGR

Project6:

Tribal Sub-Plan for onion and garlic

AlJ. Gupta, Nodal Officer, S. S. Gadge, R. B. Kale, V.
Karuppaiah, Ashwini P. Benke, A. R. Wakhare, H. S.
Gawali, Funding: ICAR
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gfRsHET 7:
RTEI STosaTyg 1%y PiY R ug ()

QST HeT arwes, . awdaT, af-iar |G, Hiso!

Aiedh, el S : HIpATga—shisT

g 8:

P Sa Aferar R B e gRar=T

A mEH, Aee IR, facia i : A1Hary
g 9:

S faeus & |1ew A @St (vforrg wiar ver.) §

STOTT STHRT
T, 3N, TeT 3Fwe, faxfia ;. wihargu—-emel

thenfarg

Project7:

National Innovation on Climate Resilient
Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Vanita Salunkhe,
Pranjali Ghodke, Funding: ICAR-CRIDA

Project8:

CRP on Agro biodiversity
V.Mahajan, Nodal Officer, Funding: ICAR

Project 9:

Haploid Induction in Onion (Allium cepa L.)
through Genome Elimination

S.Anandhan, PI, Funding: ICAR-NF
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11.

12.

13.

14.

Mahajan V., Gupta A.J., Lawande K.E. and Singh M. 2018. Onion improvement in India. Journal of Allium
Research1(1):7-20.

Gupta A.J.,, Mahajan V,, Anandhan S. and Gopal J. 2018. DOGR-1549-Agg (1C0616539; INGR16006), an
onion (Allium cepa var. aggregatum) germplasm with unique early multiplier. Indian Journal of Plant
Genetic Resources31(1):107-108.

Gupta A.J., Mahajan V. and Singh M. 2018. Evaluation of multiplier onion germplasm (Allium cepa var.
aggregatum) for growth, yield and quality. Journal of Allium Research 1(1): 21-23.

Gupta A.J.,, Mahajan V. and Lawande K.E. 2018. Genotypic response to bolting tolerance in short day
onion (Allium cepa L.). Vegetable Science 45(1):92-98.

Gadge S.S. and Singh M. 2017. Enhancing farmers' income through technological interventions. Indian
Hort., 62 (6):80-82.

Gawande S. ]., Anandhan S., Ingle A. A, Jacobson A., and Asokan R. 2017. Heteroplasmy due to
coexistence of mtCOI haplotypes from different lineages of the Thrips tabaci cryptic species group.
Bulletin of Entomological Research, 107 (4),534-542.

Thangasamy A., Gadge S.S. and Singh M. 2017. Drip irrigation: Changing the fortune of onion growers.
Indian Hort,, 62 (6):92-95.

Thangasamy A., Gorrepati K., Ahammed Shabeer T. P, Kavita R. S., Banerjee K., Sankar V., Chavan K. M.
2018 Comparison of organic and conventional farming for onion yield, biochemical quality, soil organic
carbon, and microbial population, Archives of Agronomy and Soil Science. 64(2):219-230, DOI:
10.1080/03650340.2017.1341045.

Thangasamy, A.,Singh D., DwivediB. S., Chakraborty D. and Tomar R. K. 2017. Soil Organic Carbon,
Hydraulic Properties and Yield of Maize and Wheat under Long-term Fertilization in an Inceptisol.
Journal ofthe Indian Society of Soil Science. 65(2):189-198.

Karuppaiah V., Soumia P. S., Priyanka D. W. and Singh M. 2018. Ephestia cautella (Lepidoptera:
Pyralidae): An emerging pest on Garlic in storage. Journal of Entomology and Zoology Studies, 6(2):
2282-2285.

Karuppaiah V., Hare Krishna and Sharma, S.K. 2017. Factors influencing stone weevil (Abeus
himalayanusVoss) infestation in Indian Jujube. Int. J. Curr. Microbiol. App. Sci., 6(6): 483-486.

Karuppaiah V., Srivastava C. and Subramanian S. 2017. Toxicity and effectiveness of newer insecticides,
conventional mixtures to field populations of Spodoptera litura (Noctuidae: Lepidoptera). J. Entomol.
Zool. Stud., 5 (6): 1893-1897.

Karuppaiah V., Saroj P.L. and Krishna H. 2017. Effect of ground story crop on stone weevil incidence in
ber.J. Entomol. Zool. Stud.,5(3): 1893-1897.

Salunkhe V. N.,, Anandhan S., Gawande S. J., Ikkar R. B., Bhagat Y. S. and Mahajan V. 2017. First report of
Colletotrichum truncatum causing anthracnose of mouse garlic (Allium angulosum) in India. Plant
Disease, https://doi.org/10.1094/PDIS-04-17-0566-PDN
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Benke A. P, Shelke P, and Mahajan V.2018 Three step protocol for regeneration of plantlets in Indian
garlicvarieties using root meristem. Indian J. Agric. Res., 52 (1) : 66-70.

Benke A. P,Dukare S., Mahajan V. and Singh M. 2018 Genetic divergence studies for bulbing and related
traits in garlic germplasm during kharifseason.Int.J.Curr.Microbiol App.Sci.7(1): 2920-2927.

Ghodke PH., Andhale PS., Gijare U. M., Thangasamy A., Khade, Y.P,, Mahajan V. and Singh, M. 2018.
Physiological and Biochemical Responses in Onion Crop to Drought Stress.Int.].Curr.Microbiol App.
Sci.7(1):2054-2062https:doi.org/10.20546/ijcmas.2018.701.247.

Ghodke P.H., Shirsat D.V,, Thangasamy A., Mahajan V., Salunkhe V.N., Khade Y. and Singh M. 2018. Effect
of Water Logging Stress at Specific Growth Stages in Onion Crop.Int.].Curr.Microbiol App.Sci. 7(1): 3438-
3448.DOI: https://doi.org/10.20546/ijcmas.2018.701.405.

Ghodke P.H., Gijare U.M., Andhale P.S., Salunkhe V.N., Mahajan V., Gupta A.J. and Singh M. 2018. Genetic
Diversity in Onion by Multivariate Analysis under Short Day Condition. .Int.J.Curr.Microbiol.App.Sci.,
7(1),pp-2184-2194.

Kale R.B., Meena M.S., Singh S.K. 2017. Constraints and suggestions perceived by KVKs scientists in

utilisation of ICT for Agricultural Extension,Journal of Community Mobilisation and Sustaiable
Development,12(1): 21-24.

Kale R.B., Ponnusamy K., Mohammad A., Jha S.K.,ChandelB.S.and Chakravarty A.K., 2017 Differential

dairy development status in India: A perception analysis. Indian Journal of Dairy Sciences,70(3) 371-
377.

Negi K.S., Pandey A., Gupta A.J,, Singh ].K. and Lepcha, B. 2018. Notes on the distribution of a rare and
little known species: Alliumfasciculatum Rendle from Sikkim and West Bengal. Indian J. Plant Genetic
Resources31(1):97-100.

Balan R.K,, Asokan R., Hande R.H., Gawande S.J. and Krishna Kumar N.K. 2017. Genome-wide
identification, expression profiling and target gene analysis of microRNAs in the Onion thrips, Thrips
tabaci Lindeman (Thysanoptera: Thripidae), vectors of tospoviruses (Bunyaviridae). Ecology and
Evolution.DOI:10.1002 /ece3.3762

Murkute A.A. and Gawande S.J. 2018. Production of virus free planting material through meristem
culture in short day garlic cultivars Bhima Omkar and Bhima Purple. Journal of Environmental Biology.

39,286-290.

Pirasanna Pandi G.G., Chander S. and Soumia, P. S. 2018. Elevated CO, reared brown plant hopper as
prey on feeding potential of wolf spider Pardosa pseudoannulata. Indian Journal of Entomology, 80(1):
127-130.

Fand B.B., GaikwadM.B., Sul N.T,, Kumar M., Bhagat K.P, Bal S.K.,, Minhas P.S. 2018. Population dynamics
of soybean stem fly Melanagromyza sojae Zehntner (Diptera: Agromyzidae) and its parasitoids in the
Maharashtra State of India. International Journal of Tropical Insect Science, 38(1): 46-57.

Govindasamy, V. Priya George, L. Aher, S. V. Ramesh, A. Thangasamy, S. Anandhan, S. Raina, M. Kumar, J.
Rane, K. Annapurna and P. S. Minhas. 2017. Comparative conventional and phenomics approaches to
assess symbiotic effectiveness of Bradyrhizobia strains in soybean (Glycine max L. Merrill) to drought.
Scientific Reports7 (1).doi:10.1038/s41598-017-06441-3.

Ponnusamy K., Kale R.B., Singh S., Panwar M. and Saini T. 2017. Socio-economic pattern of fodder
marketsinurban and peri-urban areas, Range Mgmt. & Agroforestry 38 (2): 266-273.

Chandra N.H.S., Kadian K.S., and Kale R.B. 2017. Identifying the Factors Affecting Coordination among
Different Agencies with ATMA in Andhra Pradesh, India. International Journal of Current Microbiology
and Applied Sciences, 6(11) 890-899.
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Malik G., Mahajan V., Dhatt A.S., Singh D.B., Sharma A., Mir ].I,Wani S.H., Yousuf S., Shabir A., and Malik
A.A.2017. Present status and future prospects of garlic (Allium sativum L.) improvement in India with
special reference tolong day type. Journal of Pharmacognosy and Phytochemistry, 6(5),929-933.

Jayanthi Mala B.R., Jayanthi P.D.K,, Nighot P, Sankar V. andMahajan V. 2016. Factor influencing the
varietal preference of onion thrips, Thrips tabaci under storage conditions. Indian J. of P1. Protection, 44
(3),383-385.

W /AR, / ESE A YRA YU/ Papers and Abstracts in Conference/Seminar/ Symposia

10.

11.

12.

Singh M. and Mahajan V. 2017. Onion and garlic: status, prospects and challenges. National conference
on food and nutritional security through vegetable crops in relation to climate change, Dec.9-11,2017
atICAR-IIVR, Varanasi, UP. (Lead Paper).

Singh M., Mahajan V,, and Gorrepatti K. 2018. Use of onion (Allium cepa L.) as medicine. 12" National
Symposium on “Noni and herbal wealth for sustainable wellness” organized by Noni Biotech, World
Noni Research Foundation on 24 March, 2018 at College of Agriculture, Pune.

Mahajan V., Thangasamy A., Gadge S. S., Ghodke P. H,, Gawande S. . and Singh M. 2017. Effect of
hailstorm on onion production and mitigation strategies. In International Seminar on Global Climate
Change: Implications for Agriculture and Water Sectors. CCAW 2017, Aurangabad. pp.424-425.

Mahajan V. 2017. Status paper on doubling the income through onion and garlic. Presented at State
level coordination committee meeting for doubling the farmers income by 2022 held on 3 April, 2017
atCollege of Agriculture, Pune.

Mahajan V. 2017. Glut management - suggestions and strategic planning. State level seminar on “Glut
management and price volatility of vegetables especially in onion” organized by NHRDF under mission
forintegrated development of Horticulture, at Chitegaon, Nashik on 12 April, 2017.

Mahajan V.2017. Status paper on doubling the income through onion and garlic. Presented at State level
coordination committee meeting for doubling the farmers income by 2022 held on 27 April, 2017 at
NRCG, Pune.

Mahajan V, Gupta A. ], Benke A., and Pingle P. (2017) Season wise identification of core collection in white
onion germplasm using agro-morphological characterization. Abstracts of International Symposium on
Horticulture: Priorities and emerging trends, 5-8 September 2017, Bengaluru, India. S2 P24 A565, p. 190-191.

Mahajan V., Thangasamy A., Ghodke P. H., Gupta A.J., and Singh M. 2017. Impact of climate change in
onion. In Book of Abstracts: International Seminar on Global climate change: Implications for
agriculture and water sectors, Dec. 14-16,2017 at WALMI, Aurangabad, Maharashtra: 19-20.

Mahajan V., Singh M., and Gorrepatti K. 2018. Medicinal use of garlic (Allium sativum L.). Oral paper in
12" National Symposium on “Noni and herbal wealth for sustainable wellness” organized by Noni
Biotech, World Noni Research Foundation on 24 March, 2018 at College of Agriculture, Pune.

Gupta A. ], Mahajan V,, SinghS.R., Sheemar G. 2017. Improving onion through introgression of genes
from long day and short day hybridization. Abstracts: International Symposium on Horticulture:
Priorities & Emerging Trends. Sept.5-8,2017 atICAR-IIHR, Bengaluru: 179-180.

Gupta A. ], Mahajan V. and Benke A. P. (2017) Analysis of core collection of red onion germplasm at
ICAR-DOGR. Abstracts of International Symposium on Horticulture: Priorities and emerging trends, 5-
8 September 2017, Bengaluru, India. S2 P8 A281,p.179-180.

GuptaA.]., Mahajan V., Singh M., Sheemar G., Dubey B.K,, Yadav S.S., Sengupta S.K. and Umugam T. 2018.
Screening of multiplier onion genotypes (Allium cepa var. aggregatum) suitable for different parts of

the country. National conference on food and nutritional security through vegetable crops in relation to
climate change, Dec.9-11,2017 atICAR-IIVR, Varanasi, UP.
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Gupta A.J., Mahajan V. and Singh M. 2017. Genetic diversity and improvement in onion In:National
Symposium on Innovations in Horticulture: Production to consumption, 14-15" Sept, 2017, GBPUA&T,
Pantnagar, pp. 25.

Gupta A.J.,, Mahajan V. and Lawande K.E. 2017.Identification of onion lines suitable for raising early
kharif crop through sets In: National Symposium on Innovations in Horticulture: Production to
consumption, 14-15" Sept, 2017, GBPUA&T, Pantnagar, pp.35.

Gupta A.J., Gadge S.S. and Singh M. 2017. Transforming the livelihood of tribal farmers of Nandurbar in
Maharashtra through onion and garlic production technologies. In: National Conference on Food and
Nutritional Security through Vegetable Crops in relation to Climate Change (NCVEG-17) Dec9-11,2017
organized by ICAR-IIVR, Varanasi, UP.pp. 261-262.

Gawande S.]., Mahajan V,, Gadge S. S., Ghodke P. H. and Singh M. 2017. Pyaj me beemari, kide evam karyikeey
aniyamitta tatha roktham.In National Seminar on Maharashtra ke kisanon ki aay vrudhi ke liye pyaj, lahsun
evam aalu ki unnat utpadan taknik evam mulya shrunkhla prabandhan. NHRDE, Nashik. pp. 47-54.

Bhagat K.P, Singh L.P,, Snehal R., Vaidya R.K,, Jhade and Layant S. A., 2017. Photosynthetic efficiency and
light saturation points in Citrus spp. In: “International Symposium on Horticulture: Priorities and
Emerging Trends” held during 5-8 September, 2017 at ICAR-IIHR, Bengaluru, pp. 124.

BhagatK.P, Bal S.K.,, Minhas P.S., Singh Y., Pasala R.,and Saha S.,2017. Photosynthetic and yield response
of soybean (Glycine max L.) genotypes under reduced PAR condition. In: National Conference of Plant
Physiology-2017 (NCPP-2017) held during 23-25 November, 2017 at Indira Gandhi Krishi
Vishwavidyalaya, Raipur, pp. 26.

Benke A. P, Dukare S, Mahajan V. and Gupta A. ]. (2017) Agro-morphological characterization and
genetic divergence studies in garlic germplasm during Kharif season. In:“International Symposium on
Horticulture: Priorities and emerging trends,” 5-8 September 2017, Bengaluru, India. S207 A341, p. 10.

Ghodke P.H., Thangasamy A., Mahajan, V., Gupta, A. ]., and Major Singh. 2017. Gentic variability for
drought tolerance in onion genotypes (Allium cepa L.). Book of abstracts. International Seminar on
Global Climate Change: Implications for Agriculture and Water Sectors. December 14-16, 2017.
Aurangabad, Maharashtra, India. pp. 181.

Gorrepati K, Khade Y, Thangasamy A., and Singh M. 2018. "Effect of different pre-harvest treatments on
storage life of onion" in the National Conference on “Promoting Entrepreneurial Growth through
Innovative Approaches in Food Processing Sector” March 16 to 17, 2018 to be Organized by ICAR-
Central Institute of Post-Harvest Engineering and Technology, Ludhiana.

Kale R. B., Gadge S.S., Thangasamy A., Gorrepati K. and Singh M. 2018. Onion Marketing & Export
Opportunities for Doubling Farmer's Income. Abstract accepted for Poster presentation during
International Conference Organized by Doubling the Farmers Income through Innovative Approaches
from 9-11 April, 2018 at Krishi Vigyan Kendra, Baramati, Pune(India).

Meena, M.S.,, Kale R.B., and Singh S.K. 2017. Farmer to Farmer Extension Model for Income
Enhancement & Sustainable Development. Abstract accepted for presentation during ISEE National
Seminar on Doubling Farmers Income and Farm Production through Skill Development and
Technology Application to be held from 28-30th November 2017 at BAU, Sabour, Bihar.

Singh, S.K., Meena M.S,, and Kale R.B. 2017. Enhancing Pulses Production through Cluster Front line
Demonstrations for Food and Nutritional Security. This abstract has been published in National
Symposium on Pulses for Nutritional Security and Agricultural Sustainability to be held at IIPR, Kanpur
during 2-4 December 2017.

Singh, S.K,, Kale R.B.,, and Meena M.S. 2018. Doubling Farm Income by 2022: KVK perspectives. This
abstract has been published in International Conference on Sustainability of Smallholder Agriculture

in Developing Countries under Changing Climatic Scenario held at CSAU&T, Kanpur during 14-17
February,2018.
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Mahajan V,Benke A.P,Gupta AlJ., and Singh M. 2017. “Lahsoon ki kheti” In Smarika: National
Conference on increasing income of farmers of Maharashtra from advanced production technology and

value chain management of onion, garlic and potato, Dec. 29-30, 2017, at NHRDE, Chitegaon, Nashik:
25-32.

Mahajan V,, AJ. Gupta, Thangasamy A., and Singh M. 2017. “Pyaj ki unnat kheti.” In Smarika: National
Conference on increasing income of farmers of Maharashtra from advanced production technology and
value chain management of onion, garlic and potato, Dec. 29-30, 2017, at NHRDF, Chitegaon, Nashik:
11-24.

Thangasamy A., Ghodke P.H., Khade Y., Mahajan V., and Singh M. 2017. “Pyaz avum lahsoon me shushma
sinchan.” In Smarika: National Conference on increasing income of farmers of Maharashtra from
advanced production technology and value chain management of onion, garlic and potato, Dec. 29-30,
2017,atNHRDF, Chitegaon, Nashik: 36-40.

Gawande S.J., Mahajan V., S.S. Gadge, Ghodke P, and Singh M. 2017. “Pyaj me bimari, kide avum karyikiy
aniyamitataa tathaa roktham”. In Smarika: National Conference on increasing income of farmers of
Maharashtra from advanced production technology and value chain management of onion, garlic and
potato, Dec.29-30,2017,at NHRDF, Chitegaon, Nashik: 47-53.

Mahajan V., Thangasamy A., Gupta A.]., Ghodke P.H.,, Benke A.P, Gorrepati K., and Singh M.2017. Pre and
postharvest technologies to increase keeping quality of onion and garlic in India. National conference
on new vistas in vegetable research towards Nutritional Security under changing climate scenario.
P.N0:99-107. Advances in vegetable research. STHA.

Mahajan V., Gupta A.]J., Benke A.P, and Pingle P.2017. Season wise identification of core collection in
white onion germplasm using agro-morphological characterization. Abstracts: International
Symposium on Horticulture: Priorities & Emerging Trends (Sept. 5-8, 2017 at ICAR-IIHR, Bengaluru):
190-120.

Mahajan V,, Thangasamy A.,Gadge S.S., Ghodke P.H, Gawande S.]., and Singh M. 2017. Effect of hail storm
on onion production and mitigation strategies. In Book of Abstracts: International Seminar on Global
climate change: Implications for agriculture and water sectors, Dec. 14-16, 2017 at WALMI,
Aurangabad, Maharashtra: 424.

Mahajan V, A. Thangasamy, S.S. Gadge, Ghodke P, S.]. Gawande and Singh M. 2017. Effect of hail storm
on onion production and mitigation strategies. In Book of Abstracts: International Seminar on Global
climate change: Implications for agriculture and water sectors, Dec. 14-16, 2017 at WALMI,
Aurangabad, Maharashtra: 424.

Gupta A.J., Mahajan V.,,and Benke A.P. 2017. Analysis of core collection of red onion germplasm at I[CAR-
DOGR. Abstracts: International Symposium on Horticulture: Priorities & Emerging Trends (Sept. 5-8,
2017 atICAR-ITHR, Bengaluru): 179-180.

Gupta A.J.,, Mahajan V,, and Benke A.P.2017.Analysis of core collection of red onion germplasm at ICAR-
DOGR. Abstracts: International Symposium on Horticulture: Priorities & Emerging Trends (Sept. 5-8,
2017 atICAR-IIHR, Bengaluru): 179-180.

Thangasamy A., Ghodke P, Khade Y., Chavan K.M.,Mahajan V., and Singh M. 2017. Relationship between
monsoon precipitation extremes and Kharif onion production in Pune district. In Book of Abstracts:
International Seminar on Global climate change: Implications for agriculture and water sectors, Dec.
14-16,2017 at WALMI, Aurangabad, Maharashtra: 426.

Thangasamy A., Ghodke P, Khade Y., Chavan K.M., Mahajan V., and Singh M. 2017. Relationship between
monsoon precipitation extremes and kharif onion production in Pune district. In Book of Abstracts:
International Seminar on Global climate change: Implications for agriculture and water sectors, Dec.
14-16,2017 at WALMI, Aurangabad, Maharashtra: 426.
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Benke A.P,Dukare S. Mahajan V, and Gupta A.]. 2017.Assessment of bolting status in garlic using
molecular marker. Abstracts: International Symposium on Horticulture: Priorities & Emerging Trends
(Sept.5-8,2017 atICAR-IIHR, Bengaluru): 182-183.

Benke A.P. and Singh M. 2017 Effect of in vitro osmotic stress and differential response of core set
accessions on slow growth conservation of garlic at ambient temperature. International seminar on
global Climate Change- Implication for Agriculture and water sectors. Book of abstract. 14-16 Dec,
2017 WALMI, Aurangabad, Maharashtra: 512.

Ghodke P, Thangasamy A., Mahajan V,,Gupta A.]., and Singh M. 2017. Genotypic variability for drought
tolerance in onion genotypes (Allium cepa L.). In Book of Abstracts: International Seminar on Global
climate change: Implications for agriculture and water sectors, Dec. 14-16, 2017 at WALMI,
Aurangabad, Maharashtra: 181.

Ghodke PH., Thangasamy A., Mahajan V., Gupta A.J.and Singh M.2017. Genotypic variability for drought
tolerance in onion genotypes (Allium cepa L.). In Book of Abstracts: International Seminar on Global
climate change: Implications for agriculture and water sectors, Dec. 14-16, 2017 at WALMI,
Aurangabad, Maharashtra: 181.

Gowda M. D.C.,, Mahajan V,, and Gupta A.J. 2017. Male sterility in onion: A functional tool in heterosis
breeding. Abstracts: International Symposium on Horticulture: Priorities & Emerging Trends (Sept. 5-
8,2017 atICAR-IIHR, Bengaluru): 307.

qch /Hﬁaﬁ /Book/ Report

1. Mahajan V., Gupta A.]., Thangasamy A., Salunkhe V,, Karuppaiah V., Gorrepati K., Benke A. and Khade Y.
2017. Annual Report 2016-17 of All India Network Research Project on Onion and Garlic. Published by
ICAR-DOGR, Rajgurunagar, Pune, p. 527.

2. Mahajan, V,, Gadge, S. S., Bhagat, K. P,, Soumia, P. S. and Singh M. 2017. Quinquennial Review Team
Report.2012-2017.1CAR-DOGR, Rajgurunagar, Pune. 165p.

3. GadgeS.S., Benke A. P, Soumia P. S. and Singh M. 2017. ICAR-DOGR News. 21(1). January-June. ICAR-
DOGR, Rajgurunagar, Pune. 16 p.

4. GadgeS.S. Benke A.P, Salunkhe V,, Soumia P. S. and Singh M. 2017.ICAR-DOGR Annual Report 2016-17.
ICAR-DOGR, Rajgurunagar, Pune. 114 p.

5. Benke A. P, Gadge S. S., Bhagat Y., Mahajan V. and Singh M. 2017. Mechanization in Onion and Garlic
Cultivation: Way Forward. ICAR-DOGR, Rajgurunagar, Pune. 71 p.

Ui 3¢ / Book Chapter

1. Singh M. and Ghodke P.2017. Molecular approaches to develop vegetable varieties/ Hybrids for
sustainable production in the Era of climate change. Advances in Vegetable Research.

2. Mahajan, V,, Thangasamy, A, Gupta, A.]. Ghodke, P. H., Benke, A. P., Gorrepati, K. and Singh, M.2017. Pre
and post-harvest technologies to increase keeping quality of onion and garlicin India. In: Arumugam, T,
Kamalkumaran, P. R,, Karthikeyan, M., and Jawaharlal, M. Advances in Vegetable Research. Tamil Nadu
Agricultural University, Coimbatore.

3. Singh R.K, Gupta R.P. and Mahajan V. 2017. “Garlic” in “Genesis and evolution of horticultural crops”
edt., Professor KV Peter, Kruger Brentt Publishers UK, LTD:157-175.

4. Gupta R.P,Singh R.K. and Mahajan V. 2017. “Onion” in “Genesis and evolution of horticultural crops”

Edt., Professor KV Peter, Kruger Br135. 2017. Manually operated grader developed by ICAR-DOGR. In
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Mechanization in onion and garlic cultivation-Way forward. Eds. Benke A. P, et al, ICAR-DOGR,
Rajgurunagar, Pune.pp. 15

Benke, A., Bhagat, Y, Gadge, S. S., Mahajan, V.and Singh, M. 2017. Onion storage structures developed by
ICAR-DOGR. In Mechanization in onion and garlic cultivation-Way forward. Eds. ., ICAR-DOGR,
Rajgurunagar, Pune. pp. 16-17

qaidl / FAR gifesT / Technical /Extension Bulletins

Thangasamy A., Gadge S. S. and Mahajan V. 2017. Kanda ropvatikeche vyavasthapan. No. 8. ICAR-DOGR,
Rajgurunagar, Pune. 6 p.

Thangasamy A., Gadge S. S. and Mahajan V. 2017. Pyaj paudhshala prabandhan. No. 9. ICAR-DOGR,
Rajgurunagar, Pune. 6 p.
GorrepatiK., Khade Y. and MahajanV. (2017). Kanda Sathvan. Extension folder 6. P.6

Salunkhe V., Gawande S. Mahajan V., and Singh M. 2017. Integrated approaches for disease
managementin onion & garlic. Publ. ICAR-DOGR, P 32.

debeiidht / BB G / Technical /Popular Articles

10.

11.

12.

Singh A.K,, Janakiram T, Singh M. and Mahajan V.2017. Onion cultivation in India - a way forward.
Indian Horticulture.Nov.- Dec.62 (6): 3-8.

Mahajan V. 2017. “Kaandaa va lahasoon sanshoshan sanchaalanaalay- ek parichay.” Shetakari Masik, 10
May,2017.

Mahajan V., Thangasamy A., Gupta A.]., Gawande S.J., and Singh M. 2017. Quality seed production of
onion. Indian Horticulture.Nov.- Dec. 62 (6): 39-43.

Mahajan V., Ghodke P, Benke A.P, Gupta A.J. and Singh M. 2017. Enhancing storage life of onion and
garlic. Indian Horticulture.Nov.- Dec. 62 (6): 76-79.

Mahajan V., Thangasamy A., GuptaA.]., Ghodke P, Benke A., Gorrepati K., and Singh M. 2017 Pre and
post-harvest technologies to increase keeping quality of onion and garlic in India. Advances in
Vegetable Research, Tamilnadu Agriculture University, Coimbatore, 6-9 December. p. 189-197.

Mahajan V,Benke A., and GuptaA.]. 2017. Lahsun ki Unnat Kheti. Smarika, National seminar on

Production technologies and market knowledge for increasing benefit of Maharatrian farmers through
cultivation of Onion, Garlicand Potato.

Mahajan, V,, Thangasamy A., Gupta, A. ]., Gawande, S. ]. and Major Singh. 2017. Quality seed production
of onion. Indian Horticulture. 62(6):39-43.

Gupta A.J., Mahajan V., Benke A.P, and Singh M.,2017. Onion and garlic varieties. Indian Horticulture.
Nov.- Dec.62 (6):16-18.

Gupta A. ., Gadge S. S. and Singh M. 2017. Improved onion and garlic enhances incomes. ICAR News.
October-December. ICAR, New Delhi. pp.9-10

Gupta A.J.,, Mahajan V,, and Singh M. 2017. Onion hybrids for more yield. Indian Horticulture. Nov.- Dec.
62 (6):24-27

Gupta A.J., Mahajan V., and Singh M. 2017. Protection of onion and garlic varieties through PPV&FRA.
Indian Horticulture. Nov.- Dec. 62 (6): 83-85.

Gupta A.J., Gadge S.S. and Singh M. 2017. Improved onion and garlic enhances income. ICAR News. 23
(4):9-10.
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Gupta A.J.,, Mahajan V. and Singh M. 2017. ICAR-DOGR Varieties Registered with PPV&FRA. ICAR-DOGR
News21(1):2-3.

Gupta A.J.,, Mahajan V. and Singh M. 2017. Notified varieties of onion and garlic developed by ICAR-
DOGR.ICAR-DOGR News 21 (2) Jul-Dec 2017.

Gupta A.J., Mahajan V., Lawande K.E., Gadge S.S. and Singh M. 2017. Onion Variety Bhima Shakti-A
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Singh M. and Mahajan V.and S.S. Gadge. 2017. Kanda ani Lasun utpadanat shanshodhan karnare Rajgurunagarche
sanshodhan kendra, Doordarshn vishesh vruttant. 10September, 2017. News18Lokmat.

Mahajan V. and Benke A.P.2017.ICAR-DOGR ata glance. 1November. A video clip for world food India exhibition
atNew Delhi for Dept. of Agriculture, Maharashtra.

GadgeS.S. 2018. Kanda pikatrog va kidinche prabandhan. TV show. 12 January. News18Lokmat

Singh M. and Mahajan V. 2018. Pyaj evan Lahsun Anusandhan Nideshalaya me kiye ja rahe anusandhan. 24
January. News18Lokmat

GadgeS.S.2018. Kanda ropvatikeche tantragyan. 24 January. News18Lokmat

STTISTETUT aTelf / Radio Talks
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Gadge S.S.2017. Rangda kandyachilagvad. Radio talk. 18 August. All India Radio, Pune

Gadge S.S.2017. Rabbi kandyachya ropvatikechi tayari. Radio talk. 14 October. All India Radio, Pune
GadgeS.S.2018. Kanda beejotpadan. Radio talk. 26 February. All India Radio, Pune

Benke A.P.2017. Lasun Lagvad.Radio talk. 27 October. All India Radio, Pune

Kale R.B.2017. Kandyachi kadhani, Pratwari anivikrivyawasthapan. Radio talk.22December.All India Radio, Pune
Kale R.B.2017. Rangada Kandyachi kadhani anivikri. Radio talk. 29 March. All India Radio, Pune
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20" RAC Meeting of ICAR-DOGR

The twentieth Research Advisory Committee
meeting of ICAR-DOGR was held during 17-18
December, 2017 at Rajgurunagar under the
chairmanship of Dr. V.A. Parthasarathy, Ex-Director,
ICAR-IISR, Calicut. Other members namely, Dr. V.K.
Baranwal, Professor (Plant Pathology) and
Incharge, Virology Unit, ICAR-IARI, New Delhi, Dr.
]J.C. Rana, National Coordinator, UN Environment
GEF Project, Biodiversity International-India
Office, New Delhi, Dr. D.V. Sudhakar Rao, Pr.
Scientist (Hort.), Dept. of Post-Harvest Technology,
ICAR-IIHR, Bengaluru, Dr. Palli Chandrasekhar Rao,
Ex-Dean, PG Studies, Prof. JTSAU, Hyderabad, Dr.
Major Singh, Director, ICAR-DOGR, Rajgurunagar,
Pune and Dr. A.J. Gupta, Member Secretary, ICAR-
DOGR attended the meeting. The meeting started
with the introduction of members of RAC and
scientists of ICAR-DOGR by Member Secretary Dr.
AlJ. Gupta. Dr. Major Singh, Director welcomed the
Chairman and members of RAC and highlighted the
achievements made during the reporting period.
After opening remarks by the Chairman and
members RAC, Member Secretary presented the

N 204t saedt Bt d/ 20th RAC Meeting of ICAR-DOGR
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Action Taken Report (ATR) on the 19" RAC
recommendations and same was approved by RAC.
This was followed by the presentations of progress
report by the scientists of the research projects
during the reporting period. The Chairman and
members of the RAC critically reviewed the
progress report and discussed the results in detail.
The members of RAC also visited research farm and
labs. The members of the RAC were satisfied with
the work of the ICAR-DOGR and recommendations
were finalized and submitted to ICAR.

20" RAC Meeting of ICAR-DOGR 20" and 21"
Institute Research Council (IRC) meeting of
Directorate

The 20" and 21" Institute Research Council (IRC)
meetings were held respectively on 9 May, 2017
and 2-3 February, 2018 at ICAR-DOGR,
Rajgurunagar under the chairmanship of Dr. Major
Singh, Director. Scientists of the Directorate
presented the progress reports and salient
achievements of the projects in the meetings. The
critical gaps in the ongoing research programmes
were discussed at length and the technical
programmes were finalized, which were approved
with appropriate modifications.

Izoawrgmaaaw

20" IRC in progress
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Annual Workshop of Onion & Garlic
(AINRPOG) at Durgapura, Jaipur

ICAR-Directorate of Onion & Garlic Research
(DOGR), Rajgurunagar, Pune organized the VIII"
Annual Group meeting of “All India Network
Research Project on Onion and Garlic" at Rajasthan
Agricultural Research Institute (RARI), Durgapura,

I Annual Workshop of Onion & Garlic (AINRPOG) /=IT<T T > bt qififep PHrfermaT
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RATE 1 IR el gY & Sffa | §7 ol o Heed &
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ORASHT & IR § TAUT SHD! ISR & IR § IR |
qarT | frarT & fosq faeRia foret o il o ToTeeor
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TUAIREIS, =1 Rght; <. dt.ob. 7, Free (),
TITIAREITH, T2 gt Aoy a3 & wu o Suferd @
3R Ie 3B AR =S Td B "ead Tgaa™

Jaipur on 1-2 July, 2017. The group meeting was
attended by more than 80 delegates from various
parts of the country. Farmers, students and other
faculty members were also present. The inaugural
session was chaired by Dr. A.K. Singh, DDG (HS),
New Delhi. Dr. G.Kalloo, Ex-Vice Chancellor, JNKVV,
Jabalpur and Ex-DDG (Horticulture & Crop Science)
and Dr. K.E. Lawande, Ex-Vice Chancellor,
Dr. BSKKYV, Dapoli and Ex-Director, ICAR-DOGR,
Pune were guests of honour. Welcome address was
given by Dr. S. . Singh, Director Research, RAR],
Jaipur. Dr. Major Singh, Director, ICAR-DOGR,
presented the projectreport wherein he elaborated
about AINRPOG and its achievements, with the
importance of this crop in day to day life. Emphasis
was laid on multiplication of seed of developed
varieties for the farmers. Dr. Vijay Mahajan, Nodal
Officer presented action taken report. Dr. T.
Janakiram, ADG (HS), Dr. R.P. Gupta, Ex-Director,
NHRDF, Nasik, Dr. V. K. Yadav, Director Research
Services, Jobner, Dr. B. Singh, President, NHRDE,
New Delhi, Dr. PK. Gupta, Director (Act.), NHRDE,
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New Delhi were special invitee and gave valuable
input for refining the technical programme of
AINRPOG. Recommendations were finalized in
plenary session which was chaired by Dr. AK.
Singh, DDG (HS), New Delhi, ICAR, New Delhi.
Dr. PS. Rathore, Vice-Chancellor, SKNAU, Jobner
was chief guest on thisoccasion. Dr. S.K. Khandelwal
was organizing Secretary for the group meeting at
RARI, Jaipur. A varietal release committee under
the Chairmanship of Dr. K.E. Lawande, with
members Dr. R.P. Gupta, Dr. A.S. Dhatt and Dr. Vijay
Mahajan recommended Sel. 153-1 (OSR-1347) red
onion variety from IARI for release in Zone II (Delhi,
Rajasthan, Haryana, J&K Jammu and Punjab) for
rabi season and Col. 819 (OSR-1344) red onion
variety from NHRDF for release in Zone II (Delhi,
Rajasthan, Haryana, J&K Jammu and Punjab) and
ZoneV (Gujarat & Maharashtra) for rabi season.

Dr. Major Singh assumed the charge of Director

Dr. Major Singh (20 June, 1960) assumed the charge
of Director, ICAR-DOGR on 13 April, 2017. Earlier
he was Project Coordinator, All India Coordinated
Research Project on Vegetable Crops, ICAR-IIVR,
Varanasi. Dr. Major Singh is known nationally and
internationally for his contribution to agricultural
research particularly in vegetable breeding and
biotechnology. He did M. Sc. Agriculture from GB
Pant University of Agriculture and Technology,
Pantnagar and Ph.D. in Genetics and Plant Breeding
from CCS University, Hisar. He has been serving
ICAR for last 30 years in various capacities. His
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work has been published in reputed national and
international journals. ICAR-DOGR will surely be
benefited by his able guidance and support.

Staff Welfare Committee welcomes new
Director

On behalf of the ICAR- DOGR staffs, Staff Welfare
Committee welcomed new Director, Dr. Major
Singh. Former Acting Director, ICAR- DOGR, Dr.
Vijay Mahajan welcomed the new Director and gave
best wishes on behalf of the staff. Dr. Major Singh
addressed the staff and assured his full support for
the welfare of the institute, farmers and nation.
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Visit of Padma Shree Dr. K. L. Chaddha and ADG
(Hort.) Dr. W. S. Dhillon

Padma Shree Dr. K. L. Chaddha, Ex-DDG
(Horticulture) and President, India Society of
Horticulture, New Delhi, visited ICAR-DOGR on 1
May, 2017 along with ADG (Hort.), ICAR, New Delhi.
Dr. Major Singh, Director, ICAR-DOGR, welcomed
the dignitaries and gave brief introduction and
assured to take necessary steps for overall
activities for the benefit of the Directorate and the
farmers. Dr. Vijay Mahajan, Principal Scientist,
briefed about the directorate and its achievements.
Dr. K. L. Chaddha, a renowned horticulturist and
visionary, who was the key person to initiate this
centre as NRC in VIII Plan, briefed about the origin
of this Directorate and efforts he made to bring in
present shape. He encouraged young scientists and
staffto work together with zeal for the benefit of the
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HIPH3FY - WIS T S T FAeney & wwo
TR TGATST

MIH3TY — WIS WF S gag™ eensd, gor gRT
weE YR I & el f&His 16 - 31 78, 2017

farmers and country and showed his keen interest
for further guidance and support in future. He was
concerned about the food security and increasing
the productivity. Dr. W.S. Dhillon, ADG (Hort.), in his
address gave valuable suggestions in the area of
research and assured full support from ICAR. He
emphasized about the importance of the crop and

to focus on the development of economically viable
storage structures. On this occasion two technical
folders viz, Pyaj Paudhshala Prabandhan (Hindi)
and Kanda Ropvatikeche Vyavasthapan (Marathi)
were released by the dignitaries. Later both the
dignitaries visited laboratories and research farm
and appreciated about the activities and
achievements of this Directorate. Meeting was
ended with vote of thanks by Dr. S.S. Gadge and
National Anthem.

ICAR-DOGR celebrated Swachh Bharat
Pakhwara

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune observed Swachh Bharat
Pakhwara (Clean India Fortnight) under Swachh
Bharat Abhiyan during 16 - 31 May, 2017. During




¥ SRM T8 YR TGSl T9RT T 9 Irafyr |
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the period, cleaning activities were carried out
within premises of the Directorate. Awareness was
imparted on the importance of cleanliness, hygiene,
waste disposal, etc. through various training
programmes conducted by the groups of scientists
in the villages adopted under Mera Gaon Mera
Gaurav scheme. Cleaning activities were carried out
atthe public places of these villages by involving the
villagers. Display boards with quotes of cleanliness
were displayed at the campus. Awareness of
Swachh Bharat Abhiyan was also extended to the
farmers, officers and students visiting the
Directorate.

ICAR-DOGR celebrated Foundation Day

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar celebrated its 20" Foundation Day on
16 June, 2017. Besides the present and past ICAR-
DOGR staff, the programme was attended by 40
progressive farmers from ICAR-DOGR adopted
villages under Mera Gaon Mera Gaurav scheme. Dr.

K. E. Lawande, Ex-Director, ICAR-DOGR & Ex-Vice
Chancellor, BSKKV, Dapoli was the Chief Guest and
Dr. S. D. Sawant, Director, ICAR-NRC Grapes, Pune,
Dr. K. V. Prasad, ICAR-DFR, Pune and Dr. Lakhan
Singh, Director, ICAR-ATARI, Pune were the guests
of honour. Dr. Vijay Mahajan, Acting Director, ICAR-
DOGR welcomed the guests and summarized ICAR-
DOGR achievements. The Chief Guest and guests of
honour appreciated the work being done by the
Directorate and congratulated the staff. Five
progressive farmers of onion and garlic were
felicitated on this occasion. Retired employees of
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the Directorate were also felicitated for their
services to the Directorate. ICAR-DOGR publication
“Kanda Sathvan (Marathi)" was also released on
this occasion. A talk on advanced cultivation
technologies of onion and garlic was delivered by Dr.
S.S. Gadge, Senior Scientist (Agricultural Extension)
for the benefit of the farmers. They were also shown
the onion and garlic activities being carried out at
the Directorate. Dr. S. S. Gadge expressed vote of
thanks atthe end of the programme.

Activities under Mera Gaon Mera Gaurav scheme

Under Mera Gaon Mera Gaurav scheme, activities
were carried out in fifteen villages viz., Gadakwadi,
Varude, Gulani, Wafgaon, Jawulke, Rase, Dattawadi,
Shel Pimpalgaon, Bhose, Daundkarwadi, Gosasi,
Mitgudwadi, Kanhur Mesai, Khairewadi and
Khairenagar. The scientists of ICAR-DOGR provided
scientific information to the farmers about
improved technology of onion and garlic time to
time. Total 45 Demonstrations on kharif, late kharif
and rabi onion crop of ICAR-DOGR varieties were
conducted in the villages adopted in this scheme. In
total, 93 meetings of scientists with villagers were
organized and information about various schemes
related to agriculture was provided to the villagers
due to which thousands of farmers benefitted.
Awareness was imparted on the importance of
cleanliness were conducted by group of scientists
in the villages adopted under Mera Gaon Mera
Gauray programme. Total 18 training programmes
on different topics such as; pest and disease
management, rabi onion harvesting and storage,
post-harvest management, kharif onion
cultivation, nursery preparation, etc. were
organized in the adopted villages. The scientists of
ICAR-DOGR were in constant touch with the
villagers and visited identified villages to address
various technical issues in cultivation of various
crops by the farmers. The programme organized on
20" Foundation Day (16 June, 2017) of ICAR-DOGR
at the Directorate was attended by 40 progressive
farmers from adopted villages under Mera Gaon
Mera Gaurav scheme. In the programme, a lecture
on advanced cultivation technologies of onion and
garlic was delivered by Dr. S. S. Gadge, Senior
Scientist. They were also shown the onion and
garlicactivities being carried outat the Directorate.
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ICAR-DOGR celebrated International Yoga Day

The International Yoga Day was organized at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune on 21 June, 2017 in which all
staff members participated. Yoga lesson was
delivered by Shri Yashwant Bombale, Yoga
Instructor, Patanjali Yog Peeth. Yoga instructors
Mr. Kiran Kamble and Mrs. Supriya Kamble guided
the staff about performing different Yogasanas.
After welcoming the guests, Dr. Vijay Mahajan,
Director (Acting) briefed on importance of Yoga.
This was followed by 45 minutes yoga practice in
which various yoga asanas were performed by the
staff members, RA, SRF under the supervision of
the yogainstructors.

HIGHTT-TITST Ud BEHA ST Qe Ua TR, 5.
SO e & HE ST SO UR ERITER

f&Tep 23 o, 2017 & THIY — N TF B
Y fFReTeT & HIeR TTford TSt Aufiexur 35 &
IUTGH Ud fshl 8 HIharId — WIS Ud Seg SIgae
fHeea, ISR, qor el H¥™f 3R &, gifaRa
TR, SRR, U1 & &1l Tep FHSAIT S0 IR ER18R
fopT U1 3 FHSIAT AT & H1egq | AR H 39 W
SUfIHRUT T b ATUD IR SFTDRUN H Tofl S1g ST
IR 1Y B 3ifem ITANTHRAi dep gaDhT IuGsHdT Bl
M fhar ST AT S0 P SRR, HIHFT
~ R U9 e Sgag™ eeed ISR, gol gRT
TIeR Fferd TSt Svfieur 3 & fmfor oik fshr & fou
JR.&. SNRART gad, IST[ETR, goT bl IR-fafere
ST TG fohaT 1M1 Ig HIeR @Tfosdt TSt SiofieRur 33

ICAR-DOGR Signs MoU with R.K. Engineering
Works

A Memorandum of understanding (MoU) has been
signed between ICAR-Directorate of Onion and
Garlic Research (DOGR), Rajgurunagar and M/s
R.K. Engineering Works, Rajgurunagar for
manufacturing and sale of ICAR-DOGR motorized
onion grader on 23 August, 2017. This MoU will
accelerate the widespread adoption of this onion
grader in India and ensuring its availability to the
end users. As per MoU, ICAR-DOGR extended the
non-exclusive licence to R.K. Engineering Works,
Rajgurunagar, Pune for manufacturing and sale of
motorized onion grader. The motorized onion
grader works with the 1HP motor grades onion into
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five grades. This grader can also be used for grading
of other fruits and vegetables of round shape such
as sweetorange, sapota,limes,lemon etc.

HIHIY - SIASTSR g msfan wist ur. 5. & di=
AHS T SO
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ICAR-DOGR Signs MoU with Idea Forge Pvt. Ltd.
Mumbai

A Memorandum of Understanding (MoU) has been
signed between ICAR- Directorate of Onion and
Garlic Research (DOGR), Rajgurunagar and
ideaForge Technology Pvt. Ltd., New Mumbai to
understand the use of Unmanned Arial Vehicle
(UAV) based technology solutions for onion and
garlic crop. This UAV will provide the maps of
different type of information from the field about
soil quality, plots size, plant health etc. to optimize
the use of inputs (seed, fertilizers, water) to react
more quickly to threats (weeds, pests, fungi to save
time crop scouting), improve variable-rate
prescriptions in real time and to estimate yield
from a field. This pilot project has been coordinated
by Mrs. Ashwini Benke, Scientist and A.
Thangasamy, Scientist, ICAR-DOGR.
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Sankalp to Siddhi

On the memory of the completion of 75 years of the
launch of Quit India Movement, the pledge “Sankalp
to Siddhi” was administered by Dr. Major Singh,
Director, DOGR to all staff on 9 August, 2017. On
this occasion, the Director explained the
importance of 9 August, 1942. All staffs of the
institute have participated with great enthusiasms.

SCRERIRTCRR LN

HIPHAII-RTS (G BT ST Feed, ISR,
IGRT A% 15 3T, 2017 Y 7087 Tl Raw
AR FRT T L HoR Rig, Mg, Aiher-=rst
W EgT gy FeAed, IR, gor T Iy
a7 R | 3T e § S, T 98 7 <97 & Taa=idn
e H HEM FAd AT B AfaM B A1G B g8
Tl T AEl A ST IRV ol gY o1 IR eI,
SIFGR! 3R Thal & AT WIHSFI-WN U6 e
Y e, ISR, qUT i TFIfT H oy 77
J pRf A b fosu T

HHTaHT fad WHRIg

AR & Jd T . 57 It Tl 1 STl b ek )
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AHIII-N Td  @ggd  ag™ ey,
SRR, JO1 § fAid 14 - 28 RidmR, 2017 & R
Rt URgaTST AR AT SRRt YHRA A 14 R,

Celebration of Independence Day

ICAR-DOGR celebrated 70" Independence Day on
15 August, 2017. Dr Major Singh, Director, ICAR-
DOGR hoisted the National Flag. In his speech,
Dr. Major Singh reminded the sacrifices made by
the great freedom fighters of the country and asked
all the staff to get inspired by their work and
devotion and implement the same for the progress
of ICAR-DOGR with cooperation, honesty and unity.

Celebration of Sadbhavana Diwas

Sadbhavana Diwas was celebrated on 20 August
2017 at the ICAR-Directorate of Onion and Garlic
research to commemorate the birth anniversary of
the erstwhile Prime Minister of India, Shri Rajiv
Gandhi.

Hindi Week

Hindi Pakhwada was celebrated from 14 - 28
September, 2017 at ICAR-Directorate Onion and
Garlic Research, Rajgurunagar, Pune. It was
launched with Hindi workshop on 14 September,
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2017 from Hindi Day. In Hindi Workshop, Shri
Rajendra Kumar Verma from Hindi Shikshan
Yojana, Pune gave information about writing,
typing in Hindi on computer and mobile for
encouraging maximum work in Hindi. During the
Hindi Pakhwada, essay writing, Hindi spelling
dictation, question approval, Hindi translation and
debate competitions were organized in the
Directorate, in which the employees of the
Directorate increased their participation. The
programme closing ceremony was arranged on 28
September, 2017. Dr. Gyan Chand Mishra, Director
(Retired), National Institute of Cell Science, Pune
was the Chief Guest. Dr. Major Singh, Director
welcomed the Chief Guest and expressed views on
use of Hindi in official procedures. The chief guest
delivered a speech on importance of Hindi
language. The awards were distributed to the
winners of the competitions by the Chief Guest. At
the end of the programme, Mr. Shitanshu Kumar,
Administrative Officer proposed the formal vote of
thanks.

Gandbhi Jayanti

Mahatma Gandhi Jayanti was celebrated at the
Directorate on 2 October; 2017. Swachhta Abhiyan
was arranged in the campus of the Directorate on
Gandhi Jayanti. All scientists and staffs of the ICAR-
DOGR participated in the Swachhta Abhiyan.

National Unity Day

On the Birth Anniversary of the iron man of India,
Sardar Vallabhbhai Patel, Directorate celebrated
Rashtriya Ekta Diwas (National Unity Day) on 31
October, 2017 to pay tribute to Sardar Vallabhbhai
Patel, who was instrumental in keeping India
united. The pledge to maintain the unity and
integrity of the country was taken by all the staff of
ICAR-DOGR.

Vigilance Week

The Directorate celebrated vigilance awareness
week during 300ctober - 4 November, 2017. On this
occasion Dr. Major Singh, Director, pledged all the
staff to keep integrity, honesty, transparency to
keep directorate corruption free, honest and
maintain transparency in the work at the
organization. Dr. Vijay Mahajan, Principal Scientist
and Vigilance Officer, expressed his views in the
Vigilance Awareness Week.
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Communal Harmony Campaign Week
Communal Harmony Campaign Week was
celebrated at ICAR-Directorate of Onion and Garlic

Research, Rajgurunagar from 19 - 25 November
2017.

Constitution Day

On the occasion of Dr. B.R. Ambedkar 125" Birth
Anniversary year, Directorate celebrated the
Constitution Day (Samvidhan Divas) on 26
November 2017. On 26" November 1949, the
Constituent Assembly of India adopted the
Constitution of India, and it came into effect on 26
January 1950.

Agriculture Education Day

ICAR- DOGR celebrated Agricultural Education Day
on 3 December, 2017 to commemorate the birth
anniversary of first Union Minister of Agriculture
and first President of Independent India, Bharat
Ratna Dr. Rajendra Prasad. The programme was
organized at Hutatma Rajguru High School,
Rajgurunagar. Fifty students of Class VII and VIII
along with their teachers and Principal of Hutatma
Rajguru High School participated in the
programme. Mrs. Ashwini Benke, Scientist
(Genetics and Breeding) welcomed all the
participants and briefed about the programme. Dr.
Rajiv Kale, Scientist (Agril. Extension) ICAR-DOGR
explained the background behind celebrating
Agricultural Education Day. He emphasized on the
importance of agriculture in rural economy and
role of youth in agriculture. He also appealed to all
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the students to put the best efforts in shaping their
career in the field of agriculture. Dr. S. S. Gadge,
Senior scientist (Agril. Extension) ICAR-DOGR
briefed about the importance of agriculture,
organizational set up of ICAR and its role in
agricultural research, education and development
activities. He expressed pleasure about students'
enthusiastic participation in this programme. Dr. S.
Anandhan, I/C PME Cell organized the programme.
Dr. Yogesh Khade, Mr. Vishal Gurav, Mr. Ram Bomble
and Shivaji Gopale conducted a quiz competition.
Dr. V. Mahajan, Principal Scientist (Hort.) was the
chief guest for the prize distribution function. Prof.
Dumbre, Principal of School praised ICAR-DOGR
forits active role in providing scientificinformation
to onion and garlic farmers. He thanked ICAR-
DOGR for organizing Agricultural Education Day
programme at Hutatma Rajguru High School.

Institute bio safety Committee (IBSC) meeting

The First meeting of Institute bio safety Committee
(IBSC) was held at committee room of ICAR-
Directorate of onion and garlic research,
Rajgurunagar on 27 December 2017 under the
chairmanship of Dr. Major Singh, Director, I[CAR-
DOGR. The Following expert members were
present in the meeting viz,, Dr. (Mrs) Anuradha
Upadhyay, DBT Nominee, Dr. Prashant G. Kawar,
External Expert and Dr. Pradeep Shevale Bio-Safety
Officer. The member secretary, IBSC welcomed all
members of the committee and briefed about the
background of IBSC. Chairman, IBSC Dr. Major
Singh, briefed about the research activities of I[CAR-
DOGR and emphasized the necessity of conducting
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IBSC meeting before the initiation of the projects
involving rDNA work. The committee evaluated the
project undertaken and investigator replied the
queries raised by the members. The investigators
were instructed for the compliance of bio safety
guidelines. Committee member visited lab and
glass house facilities.

Republic Day celebrated

ICAR-DOGR celebrated 69" Republic Day on 26
January, 2018 with great joy. Dr. Major Singh,
Director, ICAR-DOGR hoisted the national flag.
Dr. Major Singh spoke on importance of republic
day and briefed the achievements made by the
Directorate.

ICAR-DOGR organized Farmers-Scientists
Interface Meet

ICAR-Directorate of Onion and Garlic Research
organized Farmers-Scientists Interface Meeting on
17" March, 2018 at Rajgurunagar, Pune. About 200
progressive farmers, 28 officials and 2 public
representatives from Maharashtra State attended
the programme. Shri. Aayush Prasad, Sub
Divisional Magistrate, Khed was the Chief Guest for
the programme. Dr. Major Singh, Director, ICAR-
DOGR welcomed the participants. He spoke about
the onion and garlic scenario. Dr. Vijay Mahajan,
Principal Scientist, ICAR-DOGR gave presentation
on advance technologies developed by the
Directorate. All the scientists of ICAR-DOGR had
interaction with the farmers. The queries from the
farmers about varieties, seed production, weed
control, pest and disease management, harvesting,
storage and marketing of onion and garlic crops
were answered by the respective scientists.

On the occasion, ICAR-DOGR made arrangement
for viewing of the web-telecast of the address by the
Hon'ble Prime Minister and Hon'ble Agriculture &
Farmers' Welfare Minister. All the farmers and staff
listened to the address of Hon'ble Prime Minister
and Hon'ble Agriculture & Farmers' Welfare
Minister.

The various agro-practicals were demonstrated to
the farmers at Rajgurunagar farm of the
Directorate. They were also shown the exhibits in

193 IS



BN 194

M a1 uferdeT 2017-18

TS

ICAR

APHIII - WS @ Bggd oraee e,
SRR, U RIS &t S 17| 97 riehH a1
AT d g 8. U0, e, aRs denfie (SR
TR 7 fohan| 7. aR.f. @1, deFe (PR TR) gRY
SRRICT TG, ST < T &1 PRRISHH HFI~T §aAT|

SIS SY-ATSTHT P i Tfafafert

SIS SU-ATSTHT & dgd U0 SRishy 3R
Hepeu W Rifg Prisa &1 3o

fGTTep 26 SRR, 2017 1 PV = b, FgRaR H
AP - WS @ Bggd orage  Fenea,
RIRTR, QU1 3R fY s gy, F7GRaR GRT |G
B A AT 7| SIS SU-AISTT & Tae TGRaR b
IR 9rT & 160 SFeIT fhami afzd oo 783
TRt = TrferaroT hrfghd o AT fosaT | fpATT bl HIpaTga
- N U@ g ogadd Feaed gR faeRia
TR & ATe @ WIS 9 BEgT Dl Wl B I A
ufdter ueM fhar wmml €. US. qET, uue denie
(SFTar) v Aee ARER (SR SY—-AreT) A
TIfIE0T SPRIAH BT FH-T PR gV TGRAR H ST
Y-S I TR U= TepTer STo3T1 €. THT 7 &1 G
TG DI AT el IR JAT A1 & RS I Segd
I WA b AT A S A1 T ATSTaepT JRam
TR SR WRd ) ¥ 2017-18 # Wit weef & fosg
fhaml & T @ $ e i afe’ & A @
fIaRa fopam T RA BT 3Gl & 75 8 YT g+ aht
16 | . AT IR, Broi I8 I F3lT, IR TRBR

ICAR-DOGR museum. The programme was
coordinated by Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension). The programme ended
with vote of thanks expressed by Dr. R. B. Kale,
Scientist (Agricultural Extension).

Activities under Tribal Sub-Plan

Training and Sankalp Se Siddhi Program
organized under TSP in Nandurbar

Training under TSP and Sankalp Se Siddhi program
(2017-2022) jointly organized by ICAR-DOGR,
Rajgurunagar and KVK, Nandurbar on 26 August,
2017 at KVK, Nandurbar. A total of 783 farmers
including 160 tribal farmers under TSP
participated in the programme from different parts
of Nandurbar. The farmers were trained for
cultivation of onion and garlic through
technologies developed by ICAR-DOGR. Dr. AJ.
Gupta, Principal Scientist (Hort.) & Nodal Officer
(TSP) coordinated the training programme and
highlighted TSP activities in Nandurbar. Dr. Gupta
delivered lectures on commercial cultivation of
onion and garlic as well as livelihood security of
tribal farmers through onion and garlic. Onion seed
of variety 'Bhima Shakti' was distributed among the
farmers for rabi demonstration in 2017-18. On the
memory of the completion of 75 years of Quit India
Movement, the pledge 'Sankalp Se Siddhi' was
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administered by Dr. Subhash Bhamre, Union State
Defence Minister to all the participants. On this
occasion, Dr. Bhamre explained the importance of
Sankalp Se Siddhi and new initiatives taken by
central government for progress of farmers. He
felicitated one of tribal farmers group 'Nachiketa
Sheti Utpadak Gat' of Ucchi Shevdi village as this
group produced 398 kg seed of onion variety
'Bhima Super' from one acre provided by ICAR-
DOGR under TSP and received Rs. 1.96 lakh from
ICAR-DOGR on by-back basis indicating more
income per unitarea from onion seed production in
comparison with traditional farming. Shri KK
Patil, President, Dr. Hedgawar Seva Samiti,
Nandurbar; Dr. Mallinath Kalsetti, District
Magistrate; Mr. Sanjay Patil, SP, Nandurbar; Mr. R.S.
Dahatonde, In-charge, KVK; and Mr. R.M. Patil, SMS
(Hort.), KVK, Nandurbar were also present in the
programme.

TR A HlT BT, GHY HIFR TG>T 7GR & a3 HRge W& Tadl o A1 pfY fasm o, q—ggerﬁfﬁ
"Hoped ¥ fafg’ auy TIRIE

The pledge 'Sankalp Se Siddhi' at KVK, Nandurbar with Union State Minister Dr. Subhash Bhamre,
DM and SP of Nandurbar
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The Directorate has organized a two days training
programmes on “Commercial cultivation of onion
and garlic” under the TSP scheme in collaboration
with KVK, Nandurbar on 4-5October 2017 and 8-9
January, 2018 days respectively. About 203 and 125
tribal farmers from different villages of Nandurbar
attended the programme. First day training
organized at Sai Kripa Shetkari Gat, Shravani and
second day training organized at KVK, Nandurbar.
Dr. A.J. Gupta, Nodal Officer (TSP) explained TSP
Scheme activities and performance from last four
years in Nandurbar. He also delivered lecture on
commercial cultivation of onion and garlic. Dr. A. R.
Wakhare highlighted the raising of healthy onion
seedlings. On 50ctober 2017, Vegetable Grower
Meet was organized by the KVK, Nandurbar for the
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TSP and other farmers. Dr. N. V. Panchbai, Secretary,
Dr. Hedgewar Seva Samiti; Shri R. S. Dahatonde, In-
chage, KVK; Shri. S. Desale, MPKV; Shri Kharde, Dy.
Director, ATMA and Mr. R. M. Patil, SMS (Hort.), KVK,
Nandurbar were present in the programme. Dr. A. ].
Gupta delivered a lecture on improved varieties of
onion and garlic suitable for tribal farmers as well
as the impact of TSP in Nandurbar. About Twenty-
eight demonstrations on onion and garlic
production as well as quality seed production of
onion, were conducted during rabi 2017-18. Due to
the excellent performance, farmers expressed their
happiness in onion and garlic cultivation. Most of
the tribal farmers are now cultivating onion and
garlic at commercial level. According to data
available from Maharashtra state, almost 3.5 times
area and production of onion were increased from
last four yearsin Nandurbar.

Similarly, two days training programme was
organized on “Scientific cultivation of onion and
garlic” in tribal belts of Nandurbar under the TSP
scheme in collaboration with KVK, Nandurbar on
26-27" February, 2018. About 140 tribal farmers
from different areas of Nandurbar attended the
programme. First day training organized at
Saraswati Mahila Bachat Gat, Palipada and second
day training organized at Nachiketa Sheti Utpadak
Gat, Ucchi Shevdi. Dr. A.J. Gupta, Nodal Officer (TSP)
highlighted the TSP activities in Nandurbar. He
delivered lecture on improved varieties of onion
and garlic. Dr. S. S. Gadge, Senior Scientist delivered
lectures on quality seed production in onion and
garlic. Twenty seven demonstrations on onion and
garlic production and quality seed production of
onion were conducted during rabi 2017-18 to
which farmers expressed their happiness.

I ST SU-TIoT & Jicrta faf= 7fafafrai / Differentactivities under TSP
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Training for Skilled Supporting Staff

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune organized Training
programme on “Computer Applications in Official
Procedure” on 14 March 2018 for Skilled
Supporting Staff. It was attended by 10 Skilled
Supporting Staff of ICAR-DOGR. The training was
inaugurated by Dr. Major Singh, Director, ICAR-
DOGR. Dr. Singh emphasized the importance of
computer application in official processes. Dr. S. S.
Gadge, Senior Scientist (Agricultural Extension)
briefed ICAR-DOGR technologies. Mr. P. S. Tanwar,
Assistant Administrative Officer has delivered a
lecture on office administrative rules and
regulations. Mrs. V. A. Bhumkar, AFAO discussed

=

general financial rules with the participants. Mr. H.
S. C. Shaikh, Senior Technical Officer (Computer)
elaborated on application of computer in official
procedure. He has shown the practical on
application of computer in various office works to
the participants. Every participant had gained
practical experience of computer application. All
the participants were highly satisfied with the
conduction of training. The queries of the
participants were satisfactorily answered by the
trainers. The certificates were distributed to the
participants by the Director, ICAR-DOGR in the
closing ceremony. Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) coordinated the training
and expressed vote of thanks at the end of the
programme.
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Brainstorming sessions organized

Brainstorming to finalize technical
programme for Crop Production section of
AINRPOG

Brainstorming meeting to finalize technical
programme of AINRPOG Crop Production section
and drip fertigation experiments was held on 22
July, 2017 at ICAR-DOGR, Rajgurunagar, Pune. The
meeting was chaired by Dr. K.E. Lawande, Ex-VC,
Dr. BSKKV, Dapoli and Ex-Director, ICAR-DOGR.
Dr. Subhash Shinde, Ex-Director of Research, MPKYV,
Rahuri, Dr. T, Arumugam, PI, AINRPOG, TNAU,
Coimbatore, Dr. A. S. Dhatt, PI, AINRPOG, PAU,
Ludhiana, Dr. P.C. Tripathi, Head, PGR, IIHR,
Bangalore, Dr. V. Sankar, Principal Scientist and
Dr. PK. Gupta, Acting Director, NHRDF, Nasik had
attended the meeting. Dr. Major Singh, Director,
ICAR-DOGR, Rajgurunagar, Pune welcomed the
experts and briefed about meeting. Dr K. E.
Lawande in his opening remarks addressed critical
issues of crop production. Dr. A. Thangasamy,
Scientist, ICAR-DOGR presented the progress made
in crop production section. After detailed
deliberations and discussion, four trials had been
finalized for crop production section.
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Brainstorming on Challenges in Export of
Onion and Garlicin India

ICAR-Directorate of Onion nd Garlic Research
(DOGR), Rajgurunagar, Pune in collaboration with
Indian Society of Alliums (ISE), Pune, National
Horticultural Research and Development
Foundation (NHRDF), New Delhi and Agricultural
and Processed Food Products Export Development
Authority (APEDA), New Delhi organized a one-day
brainstorming session on “Challenges in Export of
Onion and Garlicin India” on 16 September, 2017 at
ICAR-DOGR, Rajgurunagar, Pune to address various
issues related to onion and garlic export oriented
production, market research, packaging,
forwarding and policy framing among different
stakeholders.

Dr. A. K. Singh, DDG, Horticultural Science, New
Delhi was the Chief Guest. Dr. K. E. Lawande, Ex-
Vice Chancellor, Dr. BSKKYV, Dapoli & Ex-Director,
ICAR-DOGR, Rajgurunagar, Pune was the Guest of
Honour. Dr. Sudhanshu, DGM, APEDA, New Delhi,
Dr.R. P. Gupta, Ex-Director, NHRDF, Nashik, Mr. Dilip
Khaire, Chairman, APMC, Pune, Dr. N. P. Singh,
Director, ICAR-NIASM, Baramati were special
invitees for the programme. Beside them, the
dignitaries Dr. K. V. Prasad, Director;, ICAR-DFR,
Pune, Dr. S. R. Bhonde, Ex-Joint Director, NHRDEF,
Nashik, researchers, farmers, traders, exporter,
authorities from APEDA, BARC, State Agriculture
Department and Marketing Board participated in
the programme and exchanged their views and
experiences.

Dr. Major Singh, Director, ICAR-DOGR,
Rajgurunagar, Pune welcomed the dignitaries and
briefed about the ICAR-DOGR achievements and
objectives behind organizing the brainstorming
session. Dr. Sudhanshu, DGM, APEDA, New Delhi
appreciated ICAR-DOGR for taking initiatives to
organize the brainstorming on challenges in export
of onion and garlic keeping in view the enormous
prosperity for export of onion and garlic. He
emphasized on inclusion of onion in horticultural
export basket. Mr. Dilip Khaire, Chairman, APMC,
Pune focused on firm export policies and proper
maintenance of demand-supply chain, processing
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and e-marketing to solve price fluctuation problem
of onion and garlic. Dr. R. P. Gupta, Ex-Director,
NHRDF Nashik urged on change from exporting in
traditional gulf countries to the European
countries. Dr. N.P. Singh, Director, ICAR-NIASM,
Baramati emphasized the need of stress
management in onion and garlic production. Dr. K.
E. Lawande mentioned difficulties in production
and export of onion and garlic. He stressed on
development of high yielding varieties. He talked
on improvement of trading system, pure seed
production, IPM technology and market
intelligence. Dr. A. K. Singh, DDG, Horticultural
Science, New Delhi appreciated contribution of
ICAR-DOGR in tremendous increase of country's
onion production since its inception. He urged the
participants to use modern information tools for
timely application of advance technologies in
production and export of onion and garlic. He
emphasized on involvement of researchers in every
step of crop production.

Participants from various field including exporters,
farmers, scientists, marketing agencies, agencies
related to exports took active part in the
programme. It was felt from presentations and
discussion that for sustainable export quality and
traceability, onion and garlic to be given
importance. APEDA, MSAMB, NHRDF, APMC and
exporters should join for formation of farmers'
cluster involving farmers group. Maharashtra Govt.
to be requested to enhance the storage capacity to
reduce the storage loss. A agency to be created with
the APEDA and other agencies for market
intelligence for better export prospects. Experts
shouldjoin the research organization for training of
farmers for good agricultural practices to
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maintaining the quality of produce. There is good
scope for processed onion and garlic for export
market which should be tapped.

Brainstorming on Thrips: Challenges and
Management Options

ICAR-Directorate of Onion and Garlic Research
(DOGR), Rajgurunagar, Pune organized a one-day
brainstorming session on “Thrips: Challenges and
Management Options” on 22 September, 2017 at
NASC, New Delhi, to address various issues related
to thrips management in a holistic manner among
all possible thrips species available from different
crops.

Honourable Secretary DARE and Director General
ICAR, Dr. T. Mohapatra was the Chief Guest. Dr. N. K.
Krishnakumar, Regional representative (South and
Central Asia) Biodiversity international, New Delhi,
and Dr. R. K. Jain, Joint Director (Edu) and Dean
ICAR-IARI, were the special invitees for the
programme. The programme was presided by Dr. A.
K. Singh, DDG, Horticultural and Crop Sciences,
New Delhi. Among the other dignitaries Dr. W.S.
Dhillon, ADG (HS-I), New Delhi, Dr. D. B. Ahuja,
Director ICAR- NCIPM, New Delhi braced the
occasion. Scientists from various ICAR institutes,
State University and DRDO had actively
participated in the programme and shared their
views and knowledge in various aspects relating to
thrips management.

Dr. Major Singh, Director, ICAR-DOGR,
Rajgurunagar, Pune welcomed the dignitaries and
briefed about the importance of this pest and the
objectives behind the genesis of this brainstorming
sessions. Dr. N. K. Krishnakumar, Regional
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representative (South and Central Asia) Bioversity
international, New Delhi, threw some light on
possible reduction of onion production to be likely
experienced in coming years especially due to
thrips infestation coupled with rainfall. Dr. R. K.
Jain, D (Edu) and Dean ICAR-IARI, emphasised the
importance of virus vector relationship in the
present context. Dr. A. K. Singh, DDG, Horticultural
Science, New Delhi urged the participants to look
into the importance of pesticide residues in our
export produce. He also emphasized on the
importance of formulating viable management
strategies for immediate use that could suffice our
farmers demand. Dr. T. Mohapatra DG, ICAR in his
inaugural address highlighted the importance of
thrips bio-ecology, parthenogenetic behaviour,
pathogenicity and development of insecticidal
resistance for devising feasible management
strategies. He also emphasized upon some novel
technique like RNAI, and techniques for long term
solution such as use of lethal mutants, Sterile insect
technique (SIT) and Release of Insects carrying
Dominant Lethal genes (RIDL) has limited scope in
thrips due to parthenogenesis. He also appreciated
ICAR-DOGR for taking initiatives to organize the
brainstorming on "Thrips: Challenges and
management Options”, which pave way for a
common platform where all scientists working
with thrips could exchange their views and render
their expertise to tackle this pest in an efficient
manner.

Scientists working in the field of Agricultural
Entomology, Plant Pathology and Bio-technology
from various ICAR institutes participated and
presented available management options for thrips
managements in various crops. The group actively
deliberated on relevance of available strategies for
thrips and tospovirus management. Participants
actively exchanged their views, experience to tackle
upcoming challenges for thrips management as a
pest and vector. Further, it was unanimously
decided to form dedicated group focusing on
various aspect of thrips management.

Brainstorming on Challenges in Mecha-
nization of Onion and Garlic

ICAR-Directorate of Onion and Garlic Research
(DOGR), Rajgurunagar, Pune in collaboration with
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Indian Society of Alliums (ISA), Pune and National
Horticultural Research & Development Foundation
(NHRDF), Nashik organized a one-day
brainstorming session on “Challenges in
Mechanization of Onion and Garlic in India” on 2
December, 2017 at ICAR-DOGR, Rajgurunagar,
Pune to discuss the scope and challenges in onion
and garlic cultivation and develop strategy and plan
for better mechanization. Dr. K. E. Lawande, Ex-Vice
Chancellor, Dr. BSKKYV, Dapoli & Ex-Director, ICAR-
DOGR, Rajgurunagar, Pune was the Chief Guest and
Dr. T. Jankiram, ADG, Horticulture Science was the
Guest of Honour. Dr. Lakhan Singh, Director, ATARI,
Pune, Dr. S. L. Jadhav, Director, NHM and
Agricultural Extension, Mr. D. M. Sable, Director,
MSAMB, Mumbai were special invitees for the
programme. Beside them, the dignitaries Dr. P. K.
Gupta, Director, NHRDE, Dr. Senthil Kumaran, ICAR-
[IHR, Bengaluru, Dr. P. S. Tiwari, ICAR-CIAE, Bhopal,
Dr. M. N. Bhalekar, MPKV, Rahuri, Dr. Prashant
Shete, KVK, Narayangaon, Dr. R. M. Patil, KVK,
Nandurbar, researchers, manufacturers,
entrepreneurs and farmers were participated in
the programme and exchanged their views and
experiences. Dr. Major Singh, Director, ICAR-DOGR,
Rajgurunagar, Pune welcomed the dignitaries and
briefed about the ICAR-DOGR achievements and
objectives behind organizing the brainstorming
session. Dr. Lakhan Singh,Director, ATARI, Pune
expressed that the need based mechanization
would help the farmers to double their income. He
further stated that the best skill oriented latest
technology should be provided to the KVKs for its
further dissemination to farmers. Dr. S. L. Jadhay,
Director, NHM & Agricultural Extension
emphasized on transfer of technology from
progressive farmers to other farmers of their
particular villages. He urged researchers to develop
technologies basically to solve seed shortage
problem in garlic. He asked farmers to establish
Farmers' Producer Companies for quality seed
production and sale. Mr. D. M. Sable stressed on
mechanization to minimize the cost incurred on
labourers.

Dr. T. Jankiram appreciated ICAR-DOGR for taking
initiatives to organize the brainstorming on
challenges in mechanization of onion and garlic. He
described Maharashtra as a horticultural hub and
praised ICAR-DOGR for its notable contribution in
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tremendous enhancement of production of onion
and garlic in India. He also appreciated the
Directorate for taking enormous efforts in
improving socio-economic status of tribal farmers
of Nandurbar district of Maharashtra. He
emphasized on promotion of mechanization
technologies to decrease post-harvest losses. He
further stated that the machineries developed by
different manufacturers should have low
maintenance. Dr. K. E. Lawande mentioned the
machineries required in onion and garlic such as
tractor mounted bed maker, drip lateral spreader,
onion seedling transplanter, pneumatic seed drill,
motorized onion grader, garlic breaker, garlic
grader, garlic clove precision planter, onion planter,
tractor mounted sprayer/duster, combine
harvester, onion seed harvester and thresher.
Dr. Lawande stated the need of formation of group
of farmers to adopt direct seeding technology. The
booklet on “Mechanization of Onion and Garlic
Cultivation-Way Forward” was released on this
occasion. The live demonstrations carried out at
ICAR-DOGR farm by the different manufacturing
agencies were shown to the participants. Dr. Senthil
Kumaran, ICAR-IIHR, Bengaluru, Dr. P. S. Tiwari,
ICAR-CIAE, Bhopal, Dr. M. N. Bhalekar, MPKY,
Rahuri made their presentations in technical
session. There were presentations from several
industries such as Rohit Engineering Works, Pune,
Infotech Pvt. Ltd., Pune, John Deere India Pvt. Ltd.,
National Agro Industries, Punjab and Idea Forge
Technology Pvt. Ltd., Mumbai.

The brainstorming session created awareness on
various issues related to mechanization in onion
and garlic crops. Plenary remarks were made by
Dr. K. E. Lawande and Dr. Major Singh. The
programme ended with vote of thanks expressed by
Dr. Vijay Mahajan, Principal Scientist, ICAR-DOGR.
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3T. TH.T. S /Dr. S. S. Gadge

aterT 5 T 8k STfAIhR HReEf0T 6 fomeR, 2017/6 December, 2017
Protection of Plant Varieties and Farmers' Rights Eﬁf@f ISt éth’ IR, HaRTS
KVK, Baramati, Maharashtra.

1. WiSTéh! T, 81sF / Dr. Pranjali H. Ghodke

Siearg, TE By & fosu arifdes qama vege o gifosar wfd 8-28 Rydrar, 2017/8-28 September,
Recent Advance in Abiotic Stress Management for Climate Smart 2017 )
Agriculture AIPIIT — TERT 3D FoH Tag

ICAR-NIASM, Baramati, Maharashtra.

g7, 9= §t.¢9. / Dr. Soumia PS.

Fic g g wRew R Fadt gfaqai @ it 30 Fa=R - 20 feqwr, 2017

Innovative approaches and methods on Insect Biodiversity 30 November - 20 December, 2017

conservation Uy TREUT 3T éan SIER) i ?@f
freafernsy, g

Centre for Plant Protection Studies, Tamil
Nadu Agricultural University,
Coimbatore.

oA /AEt /AR / SrieneT / g S5

Conferences/Symposiums/Seminars/Workshops/Group Meetings

1. Ao Rig/Dr. Major Singh

Ty, el U GARIS! b U 3R TR RT A AR 0@ 28 - 30 37ii®, 2017/28-30 April, 2017

P dor AIPH3FY — TR IR U e,
2" National Seminar - cum- farmers fair on pomegranate for Health, W
Growth and Prosperity ICAR- NRCP, Solapur

HRIGerh, ARG Y Sda™ uRvg, 78 g &1 sregera & @ 12 7, 2017/12May, 2017

T o AT SUHHT D 37T HU & o fo5u dob AP — HRA P SFTHL FEAM,
EFC finalization meeting with Horticulture Science (SMD) under the G, T3 1%@‘1
chairmanship of Director General, ICAR, New Delhi ICAR-IARI, New Delhi
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Date and Venue
et T SRRt o 16-21 S, 2017/16-21 June, 2017
EFC meeting of NICRA HIP3Y — AR Feol! AT FEA,

AP AR DTS T BggA Acaeh JTALH URIISHT ol diftfer Tz
EGE

Annual Group Meeting of All India Network Research Project on
Onion and Garlic

TR By JTAG RS T 89a7 TUTUHT fEad FHARIE, YRR
fRur FRIE 2017 wd s T

89" Foundation Day of ICAR, Award Ceremony-2017 and Directors
Conference

ST Gte AT BT GRT T iR Ao, AedNTeed GRATSHT WR 4t

Visited transplanting of onion and discuss ongoing collaborative
project

qepiel p1fHfent &b oY Heaied AHRT & 1eger & wu H 9FT fosa

Attended and act as Chairman, Assessment Committee for Technical
Personnel

"Aqcd I’ R PRIGRT e BrishA
Executive Development Programme on 'Leadership Development'

B e Td T HesT b1 SgETe PR

Inaugural Function on Agricultural Exhibition and Farmer Fair

o ofides & 1Y TEITHS TRASTHT & TARTIHSD Gl BT GIRT

Visit to experimental fields in collaborative project with Bejo Sheetal

e He & Igured THRIE § 9% Ay & w9 § 90
Attended as Chief Guest for Inauguration Function of Science
Association

IETATT T9FT & AT STRAT d5b

EFC meeting with SMD (Horticulture)

ICAR- IIVR, Varnasi

29 SF ¥ 3 &1, 2017
29 June-3 July, 2017

Regional Agricultural Research Institute,
Durgapura, Jaipur

16 @18, 2017/16 July, 2017
T ot fore MR, Toeed ofeR, g,
< et

AP Shinde Auditorium, NASC Complex,
New Delhi

19-20 J&TE, 2017/19-20 July, 2017
o fides R ur. fo., S
Beej Sheetal Research Pvt. Ltd., Jalna.

23-27 9o5r8, 2017/23-27 July, 2017
WIHIIT ~ fdars gddia HfY srgeer
T, ITcHTST

ICAR-Vivekanand Parvatiya Krishi
Anusandhan Sansthan, Almora

28 B8 ¥ 1 3R Ug 12 qawR, 2017
28 July-1August, 2017

PITIT — AT P STTHET Fey
HPICH!, TRG

ICAR-NAARM, Hyderabad

20 3, 2017/20 August, 2017
P fIe™ &g, TRRIOATG
Krishi Vigyan Kendra, Narayangaon

28-29 3R Ug 12 da=R, 2017

28-29 August, 2017 & 12 November
i fides R ur. fos., St

Beej Sheetal Research Pvt. Ltd., Jalna

8 RyaweR, 2017/8 September; 2017
gdlIcHT XTSI ’-IGII?J‘E/IIOM, NISINSSMEN
Hutatma Rajguru College, Rajgurunagar

13 - 14 =R, 2017

13-14 September, 2017 _
I T9RT, YR DY SFTHEH
aRwg, & 2, gar, 7 Rgh

Horticulture Division, ICAR, KAB-II,
Pusa, New Delhi
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A1/ Title

IR H WIS W@ Segd & Fafd § gHift ) feR bee 99

Brainstorming 'Challenges in Export of Onion and Garlic in India’

Sisarg TE By & fou aifdes qama weee § gfosar ikl v v
SRR HfsTpTae Hferemr # ‘Hesft wel 3 SFifde ga/d Fee’ R

SYIEITT W

Delivered lecture on 'Abiotic Stress Management in Vegetable Crops'
in the Summer school on 'Recent Advances in Abiotic Stress
Management for Climate Smart Agriculture'

"R AT v 38 vee fAeed’ fivg R R oM |

Brainstorming session on "Thrips: Challenges and its management

options

SETET THRT SR GHauTT FHIET o B Y HIPAIY — ST T

BTG W ITHUF QTS Pl RIARS

QRT of ICAR-DOGR meeting with SMD (Horticulture) and QRT Team

members

IR T PN AL uRYG & T8d ITHe™ aRAISHIRT &l e &

fo5q e

Review meeting of research projects under UPCAR

BT 7 SRS /SETaTaTR & TN A WISl UF Segd W iR

QTS J e o1 SedTGH &l FHTET & Il ST 5T GIRT

Visit to explore the possibility of onion and garlic trials in
collaboration with DRDO/DIHAR and onion and garlic seed

production at Leh

TSRS, 73 gl GR1 /ol &l o bl QAT v 3 =TT W
BEGT AT 37T ! TarHsT Ui 1@ Je1 RaeT HaeH W A

ISR AR J Teih! 95 - 1 (WIS U4 S ol Sedte drenfifear

IR 7 9 ) B Ufove & w9 5 91T

Participation as Penalist in Technical Session-1 (New Paradigm of

Production Technologies of Onion and Garlic) on National Seminar
on 'Innovative Technologies and Value Chain Management of Onion
and Garlic and Potato for enhancing Farmers' Income' organized by

NHRDE New Delhi

TPHATH — TTEICTE VS Uosgdl, AR GRT TR Hepargd—asiia

afyfer &t 7t gearafd aHer S5

Mid-Term Review Meeting of ICAR Regional Committee No.VII

organized by ICAR-NBSS&LUP, Nagpur

i va 3o RIS
Date and Venue
16 Rra=R, 2017/16 September, 2017
GBI — QN T e ATAU

e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

18 fa=R, 2017/18September, 2017
HPIATA — I STAHID T T
HEYM, IR, HIRTSE

ICAR-NIASM, Baramati

22 RyawsR, 2017 /22 September, 2017
TAqeET afER, O, 8 gt

NASC, New Delhi.

6 3faaR, 2017 /6 October, 2017
SR THF, TR By STA
uReg, &9 2, 93T, T3 gt

Horticulture Division, ICAR, KAB-II, Pusa,
New Delhi

11-12 3fFqer, 2017

11-12 October, 2017

IR T DY gHg RS, FETS
U.P. Council of Agricultural Research,
Lucknow

23-26 3aqsy, 2017

23-26 October, 201_7 '
HIHIT — NN Ud Sgg e
e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

2-3 Jq=R, 2017 /2-3 November, 2017
1. didl 9fes FHFR, HHIIT — FRART
Dr. BP Auditorium, ICAR-IARI, New Delhi

10 9=}, 2017/10 November, 2017
HHIIT — BT Y SRS
HeAH, U

ICAR-CIAE, Bhopal
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AT / Title

e} R e e 3 fog A

Bhawan, New Delhi

U AHTeT Gt i o
QRT meeting of [CAR-DOGR

Production in India’

R R IS TS

Meeting to discuss issues related to onion storage in the Country,
organized by Joint Secretary (MIDH), Govt. of India, Ministry of
Agriculture & Farmers Welfare (Horticulture Division), Krishi

TIH3TY — TIT U S SN Qe ISHTR, gol &

TIRT H WITST U4 S & ScTa H I31ehRuT bl glfcril IR R He a3

Brainstorming on 'Challenges in Mechanization of Onion and Garlic

STesarg uRac qRGea o ded TS &M P feerm § Hesl! STgaem 5 7Y

National Conference on 'New Vistas in Vegetable Research towards
Nutritional Security under Changing Climate Scenario

SToary aRad= & Hae H Heoll @] b HTEH A TTeT T UISfoTeh R IR

FE—37eT8 b 1Y H Fg9IT

AT AT TS § 'Thihe Hhedes Wee U TR0 R 9 [V §

Participation in National Conference on 'Food and Nutritional
Security through vegetable crops in relation to climate change
(NCVEG-17) and acted as Co-Chairman in the session IV of
'Integrated crop management and mechanization’

EREY
RAC meeting of I[CAR-DOGR

at New Delhi

at Almora

fafdrse arfcrfer o wa o |

ICAR-NRC Grapes, Pune

HIHIIIY — QTS U4 B STALT Qe i SFqTLT ABTEDR AHfT

i va IS W

Date and Venue

PN waw, 75 gl # 9gad A (TIMESINd ), IRd TWBR, PN @ 15 Fa=R, 2017/15November, 2017
AT heaToT HATY (ST THRT) GRT ST RIS HUSRYT A Fafed By wae, 73 g

Krishi Bhawan, New Delhi

22-23 da=R, 2017

22-23 November, 2_017 _
HHIT — WIS Ud Sgg 1™
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

2 f&F¥R, 2017 /2 December, 2017
HIHIATT — N Td g I
R, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

6-9 &R, 2017/6-9 December, 2017

afs A1g PN ey, s
SIHA, TNAU, Coimbatore

9-11 feF=R, 2017

9-11December, 2017

HAPATT — AR Feoi! AT FEA,
JRIOAT

ICAR-IIVR, Varanasi

18 fegwsR, 2017 /18 December, 2017
P — QT T BHeg FTAU
fenea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

T3 g TraeTRSIuh wema=T it 754t dsnfn TeeeR At B dow

75" Scientific Advisory Committee meeting of Foundation of NHRDF

STHIST H TTepri1eh] pIiHep! & 5T HedTe AT H 1&g & Y H 9T

Acted as Chairman, Assessment Committee for Technical Personnel

AIHIAIA — TSGR 3R T by, U b 227 FATIAT ey FHRIE H

Acted as Guest of Honour for Celebration of 22™ Foundation Day of

22 f&FmR, 2017 /22 December, 2017

TIIRIREITH, 718 gt

NHRDF, New Delhi

1 e, 2018/1 January, 2018
HPIT — foaapTig gddia HfY srgeer
T, AcHlS

ICAR-Vivekanand Parvatiya Krishi
Anusandhan Sansthan, Almora

18 Se!, 2018/18 January, 2018

WP ~ IR IR FTEUM B, G0
ICAR-NRCG, Pune
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A1/ Title T va e WIS

Date and Venue

HY fIeH b, IR & 990 STId FARIE iR Feig uge vd Y 19 S, 2018/19 January, 2018

geeH 2018 6l e et FY A5 o5, IR
Silver Jubilee Celebration of KVK Baramati and KRUSHIK exhibition = KVK, Baramati
of Live Demo & Agri Expo 2018

AIHIII — WNT T BeG SFIAY Feeea & uaarstay FHfien g & 21-25 SHasl, 2018
e A AR RITST TG BEGA Acadh AFHIM URASHT & AFHIH  21-25 January, 2018

TRYEOT <t FARTT dfve A1g Y faeafenay, g iR
Monitoring of AINRPOG research trial along with QRT team of ICAR- ST oY faeafiensy, Spre

DOGR TNAU, Coimbatore and JAU, Junagadh
T g 7 @ JgRem @ Ui 9N R ISTe Fea W NG 5 wRaRt, 2018/5 February, 2018
RIS Fefarerd THTATRIANTE WRA TRBR, T Rgit
National Conclave on Scientific Cooperation on Food Safety and FSSAI Govt. of India, New Delhi

Applied Nutrition at New Delhi

AIPHIIA — WNT T BeG SFIAYH Feesd & goarsiay e g7 & 8-15 e, 2018
e A TR RTST TG e Acadh AFHIM URIASHT B ATHIH  08-15 February, 2018

et < T SieexT et By feafdernesa, YRR, oY
Monitoring of AINRPOG research trial along with QRT team of ICAR- MY feafiensy, SRR, o5 9er
DOGR 3ITSTIG Y T& Henfieh faeafdens,

PIYR TAT Y3IRTH, GITYRT, STIYR
IGKVV, Raipur, PAU, Ludhiana, CSAUAT,
Kanpurand ARS, Durgapura, Jaipur

RATETCPIR AT H fALTTsT b HY H 9 16-19 wRa¥l, 2018
Expert of interview committee 16-19 February, 2018
, STIER (TSR)

SKNAU, Jobner (Rajasthan)
IR, RIS & FATIAT T FARIE iR HfY U ™ weamr Isg 21 WRas), 2018/21 February, 2018

3t & A1 d5b AIHIIA — ISR 3D T Taer
Foundation Day of ICAR-NIASM and meeting with Union Minister of ¥, IR, HaRS¢
State for Agriculture and Farmers Welfare ICAR-NIASM, Baramati
TRAT B ST UG A b QD T HGT 8-9 Urf, 2018/8-9 March, 2018
Directors' Conference of ICAR Institutes AEIH HETHQId (Tapmiieh! T ),
ARG By JTAL RS JEaTed, 73
et
ADG (TC), ICAR Hqrs., New Delhi
TUTRIRSIUH i 158 veer Ifafey s 20 =7, 2018/20 March, 2018
158" Managing Committee meeting of NHRDF TAUG3REIUh, T3 1%@"1

NHRDF New Delhi

AP — RS W Beg ST MG, ISHReFR, Ul &l e 22-24 A1, 2018

HBTEHR AT — Taaufiy e 5o sexthe dodb 22-24March, 2018

RAC-QRT Interface meeting of ICAR-DOGR at YASHADA, Pune IR, gcﬁ
YASHADA, Pune
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A1/ Title

ENEIEAREL NG
DOGR

1. fasTa 7go= /Dr. Vijay Mahajan

dob

Framers' Income

Monitoring of AINRPOG research trial along with QRT team of ICAR-

At Bl TR QI A & oy 5 TR g AT T uga

1" Meeting of State level Coordination committee for Doubling

TR AR

vegetables especially in onion

=T FRIE

ARl fJAveR =S § AR FEET d1 Jedi § IAR-IGHE R I
State level Seminar on Glut management and price volatility of
AIPHITY — TSERT e T Tae TR, TR, TERTSE DT FATTHAT

Foundation Day programme of ICAR-NIASM, Baramati

I35 H e AfBRT & w9 H 9T

Durgapura, Jaipur as Nodal Officer

FehdT Jferprl B e dob

Review meeting of Vigilance officers

EEEINIRCICREY

Arsfes IR foeR ge=

CHAMAN project at MNCFC, New Delhi

Maharashtra

NS TR TSI Ta e -Icadh FIae uiRare1 &6 8df anfifes awg

VIII Annual Group Meeting of All India Network Research Project on
Onion and Garlic at Regional Agricultural Research Institute,

TPIY — TS rifdep Tost Y AR, TR, HERTS i A

Institute Management Committee meeting of NIASM, Baramati

HERATET, 2 g & w9 aRASHT & dgd Ira BRAsl & 5T Suet

Brainstorming on Yield modelling for horticultural crops under

HERTSG, H STGAR] FHIC M4 fad b ST R BrIeT

Workshop on Implementation of climate Smart Village approach in

fdie va IS W

Date and Venue

AIPIA — WTST U BeGT SFIAa Feeey $f u=arsta e g1 & 26-27 A€, 2018/26-27 March, 2018
A AfESG IR DTS T BggH Acadh AL URASHT & AT WHIA — IR AT SHe™

T, TTGH

ICAR-IIHR, Bengaluru

3 31w, 2017/3 April, 2017
P FeIfderner, gor

College of Agriculture, Pune

12 315, 2017/12 April, 2017

CAUEIIRS U, ATRID
NHRDE Nashik

13 ani®, 2017/13 April, 2017
MO — TSGR I T Hefel
TR, IR

ICAR-NIASM, Baramati

29 SF ¥ 3 918, 2017
29]une-3 July, 2017

Regional Agricultural Research Institute,
Durgapura, Jaipur

8 J[1g, 2017/8 July, 2017
AIPIIT — Prard A R FFH,

TR

CIFE, Mumbai

4 3R, 2017 /4 August, 2017
HIPIATA — TSGR I T Hefel
A, IR, HERISG

NIASM, Baramati

18 3, 2017/18 August, 2017

TICRITGehelt, G heo, 78 gt
MNCFC, PUSA Campus, New Delhi

22 3R, 2017 /22 August, 2017
SSHTAT PIrucha™d, qur

ICC Complex, Pune
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AT / Title

R : TR g SHR W3 R 3TeRischy Tt

International symposium on Horticulture: Priorities and Emerging

Trends

TR H RIS 0d SaA o Fafd # grtfoi s R R qeq a3

Brainstorming on 'Challenges in Export of Onion and Garlic in India’

ST THTT 3R qarai e el o o A1 AHargy — WS U4 &agd W

TG ey 6 Fgameet

QRT of ICAR-DOGR meeting with SMD (Horticulture) and QRT Team

members

P ~ W T4 BT ATAUM FQaesd, ISR, o & daadi

1T G5 bl 3
QRT meeting of ICAR-DOGR

P ~ W T4 BT ATAUM FQaesd, ISR, o & daadi

1T G bl 3
QRT meeting of ICAR-DOGR

TR H WITST U4 S & IaTaT H T3 1pRuT bl ARl IR R Her a5

Brainstorming on challenges in mechanization of onion and garlic

production in India

"aRecHef® Sisarg UG & dgd U JRem di fem H Hesi
Y § Y AR’ WR IS Ao fosam 3R ol 1 gk TR

Heoll ITUTGH DT IGIaT AT Feoft IJedTed 1 IMYf! ST Tae’ R

RN Teheiteh! T o Tg—3reel

National Conference on 'New Vistas in Vegetable Research towards
Nutritional Security under Changing Climate Scenario (NCVR) Acted
as Co-Chairman of Technical Session on 'Promotion of urban and
peri-urban vegetable production and supply chain management of

vegetable production’

STesaTg uRac & Tae H Heofl ! B HIEH F WTel Ud UIeTores JRem W)

RN XIS AR

National Conference on 'Food and Nutritional Security through
vegetable crops in relation to climate change (NCVEG-17)

ICHICACK DS BRI
Date and Venue
5-8 Rycwar, 2017
5-8September, 2017
TP — TR T ST
ICAR-IIHR, Bangalore

16 iR, 2017/16 September, 2017
HPHIT — QN T g T
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune

6 3fasR, 2017 /6 October, 2017
JETETHT THTT, STHaTY, 6 2, I, 78
fegt

Horticulture Division, ICAR, KAB-II, Pusa,
New Delhi

22-23 FgFR, 2017
22-23 November, 2017_

WHIY - ST T Fggd AU
e, TSR, goT

ICAR-DOGR, Rajgurunagar, Pune

23 Fg¥R, 2017 /23 November, 2017

Nl

Rahuri

2 fewsR, 2017 /2 December, 2017
HIHIATU — RIS [T S a8
R, ISTHFR, goT
ICAR-DOGR, Rajgurunagar, Pune

6-9 femmR, 2017

6-9 December, 2017
dfes g PiY faeafdensd, B
SIHA, TNAU, Coimbatore

9 - 11 fow=R, 2017

9-11 December, 2017

HIPIAIT — ARG Feofl AL FRLTH,
JRIORA

ICAR-IIVR, Varanasi
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AT / Title

B THAR] TR : PV Td 5T & F fosy FHifgaref R siarisdi T

International seminar: Global climate change: Implications for
agriculture and water sector

AIPHITY — RIS U4 B STIeT QeI i ST ASEDR HlHfT
&I I5P
RAC meeting of ICAR-DOGR

T3 gl & WUusIREIud & wUAT H 754 dsTe ASedR Ay i
3B

75" Scientific Advisory Committee meeting of Foundation of NHRDF
at New Delhi

"I, B SR 3Ty D Wch! A HERISE &b [BAMI b AT DT I b
fo5U TT SuTe TEnfich! Ua o 4/@a! Tege’ IR e AR
National Seminar on 'Advance production technology and value chain

management for increase in income for the farmers of Maharashtra
from Onion, garlic and potato cultivation'

AIPIIA — DS Vd BeG AL MRS Pl UeaTsia e g &
T NS AR RIS U4 e Acdeh SFIHe RIS & SFagr
ENE IR EUNET

Monitoring of AINRPOG research trial along with QRT team of ICAR-
DOGR

AIHIA — TSI U BEG SFIAG Feeey Bl U=ty FHiem & &
HY  AES IR DTS TG FgGA Acadh JTHIM RIS & JTHIM
ORY&OT} T FRRIT

Monitoring of AINRPOG research trial along with QRT team of ICAR-
DOGR

A T Rre w@rey & U AN @ g6e @rer W 1297 I
T

Noni Search “Twelfth National symposium on Noni and herbal wealth
for sustainable wellness”

HAIP3FY — RIS U Bggd JTAIH Fearag Hl dearsia FHier g &
M NS AR RIS U4 Segd Acdeh SFIHe RS & SFagr
ENE IR EURET

Monitoring of AINRPOG research trial along with QRT team of ICAR-
DOGR

i K’.ﬁ. f[FIT/Dr. A.]. Gupta
TS dioT IcaTe Bt AR

Monitoring of breeder Seed Production

i va IS W

Date and Venue

14-16 fogweR, 2017
14-16 Dec_ember, 2017
Al

WALM]I, Aurangabad

18 f&F=R, 2017 /18 December, 2017
HIPIATY — WIS VT g fgadr
e, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

22 f&F=R, 2017 /22 December, 2017
TACI3TREIS, T8 gt

NHRDE New Delhi

29-30 femaR, 2017
29-30 Deﬁcember,h2017
UAUT3RSIUth, AN
NHRDF, Nasik

21-25 SEeNt, 2018

21-25 January, 2018

afe A1g PN feafiersy, g &R
ST Y fGeafdernesa, SEre
ICAR-DOGR, Pune

8-15 CB?ERf, 2018
08-15February, 2018

gfeeRT el Y faeafdensy, IR, U
DN faeafdersy, R, T AR

3TSTTG PV Td WEnfih! faeafdensa,

DPITYR TAT YSHRTH, GIYRT, STAYR
IGKVV, Raipur, PAU, Ludhiana, CSAUAT,
Kanpur and ARS, Durgapura, Jaipur

24-25 Aref, 20185/ 24-25 March, 2018
P TETEned, qor

College of Agriculture, Pune

26-27 9, 2018/26-27March, 2018

HAPSAIY — ARG IFEHT ST
T, TG

ICAR-IIHR, Bengaluru

1 ani®s, 2017/1 April, 2017
PN I5H g, ST
KVK, Jalna
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AT / Title

RTeae 1T AT 1. fo5., STosT GRT It QST e +fiHT R o i
TG Telc &l FRRTT

Monitoring of seed production plots of onion variety Bhima Super
produced by Jindal Crop Sciences Pvt. Ltd. Jalna

AT AfART & sree & B H e ARG WISl U BggT Acdd
ST GRS b qRieror &t AR

Monitoring of AINRPOG trails as Chairman of Monitoring Committee

oAl &1 3T QT A & fo5u P H HEfIhRT sea[@ U@ Tary |
ST FHGA

National Conference on Technological Changes & Innovations in
Agriculture for Enhancing Farmers' Income

IS AR TS U S edeh ATHET YRS &t 8eff arfifen g

CIEg

Annual Group Meeting of All India Network Research Project on
Onion and Garlic

ey ¥ Rifes PrisH
Sankalp to Siddhi Programme

FRTATT : TTRAfHHTS U SUR 3T IR SRS st
International Symposium on Horticulture: Priorities and Emerging
Trends

TR H RIS § S b Fafd H grtfoa R faR Fed 95

Brainstorming 'Challenges in Export of Onion and Garlic in India'.

AIPHIIT - N TG Sgg NI Feamed & daadia aetar g 6
dod

QRT meeting of ICAR-DOGR

TR H QTS UF S o TG H TaAThvur i Aol IR foaR Hed 95
Brainstorming on challenges in mechanization of onion and garlic
production in India

Tt fohReT Td b STRIGPIRT ahT TR&TUT

Protection of Plant Varieties and Farmers Rights

AIPHIIT — WTST Ud B A (e i AU ASTedR Al
EAEREY
RAC meeting of ICAR-DOGR

T va 3o IS
Date and Venue

2 - 3 31, 2017/2-3 April, 2017
HAPT — ST T B e
R, ISTHFR, goT
ICAR-DOGR, Rajgurunagar

27-29 3183, 2017/27-29 April, 2017
SFkhATd!, TGS TUT TGAER MG
P W Henfih feafdersy, SR
JNKVYV, Jabalpur and CSAUAT, Kanpur

27-29 |, 2017/27-29 May, 2017
SIATTIE BN favafdensd, Sare
JAU, Junagarh

29 SF ¥ 3 918, 2017
29 June-3 July, 2017

DY AL WA, FIYRI, SRAGR
Regional Agricultural Research Institute,
Durgapura, Jaipur

26 3FR, 2017/26 August, 2017
P e g, TRAR

KVK, Nandurbar

5-8 R, 2017

5-8September, 2017 ]
W@ﬂq_— YRART IR &ﬂﬂ?ﬂ:f
I,

ICAR-IIHR, Bangalore

16 iR, 2017/16 September, 2017
B — RN T g Jae™
Moy, ISFTR, gur

ICAR-DOGR, Rajgurunagar, Pune

22-23 9K, 2017
22-23November, 2017 )
AH3Y — QTS T B SR
fRened, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

2 fGmaR, 2017/2 December, 2017
HHIIU — RN T g JaeH
e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

6 feImR, 2017/6 December; 20_17
WIHIT ~ XS SFAID Tt Tty

ICAR-NIASM, Baramati

18 femR, 2017/18 December, 2017
HIHIAIT - N TG S I

e, ISTREFR, gor
ICAR-DOGR, Rajgurunagar, Pune
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AT / Title

SRIT ST bl hl 1 24T wHta do

12" Review Meeting of DUS Test Centres

TATOHT fSa<T BRishH

Foundation Day Programme

QTS I e & o a1e IUTGH Tl bl R

Monitoring of onion and garlic breeder seed production plots

QTSI T BEG o IS d15T SeIGH Tl el FFRRIT

Monitoring of onion and garlic breeder seed production plots

ST QTS U4 g URIav &1 R

Monitoring of DUS onion and garlic trials

HIPHIFY — WS W S AL MU, ISR, ol i SF=iem
ARTEDR AT — Teradid FHle o Sevhd dob

Joint QRT-RAC interface meeting of ICAR-DOGR
I v e T & fou diH iR gde FF e R 1291 I

T

Noni Search “Twelfth National symposium on Noni and herbal wealth

for sustainable wellness”

3. TS, MEe /Dr. S. J. Gawande

ATl &1 3T QAT PR & oY o TR A= AR Dl T8

Job

1" Meeting of State level Coordination committee for Doubling

Framers' Income

fehRaTT 2T 3T QI et o o RIodr TR e St fcr bl gt doeh

2" Meeting of State level Coordination committee for Doubling

Framers' Income

HY fITH P, TRIIVATIG Bl AT AATEDHR AT i do

Scientific Advisory Meeting of KVK, Narayangaon

el 6 T B IgM & U F H Henfidhla seae @ Faray =

RIS e

National Conference on Technological Changes & Innovations in

Agriculture for Enhancing Farmers' Income

IS AR TSI T G e T IS 1 8T arfifes

TR dod

Annual Group Meeting of All India Network Research Project on

Onion and Garlic

i va IS W

Date and Venue

15-17 SHeRt, 2018/15-17 January, 2018
AP — AR T STH FEAH,
FETSH, IR T

ICAR-IISR, Lucknow (UP)

21 ®ast, 2018/21 February, 2018
- T I wONT TEY
UM,

ICAR-NIASM, Baramati

6 g, 2018/6 March, 2018
AHIAIY — QST T BHeg ATAY
FQATY, ISR

ICAR-DOGR, Rajgurunagar

8 g, 2018/8 March, 2018
TIUTRTRSIUH, ATR1%/NHRDF, Nashik

22 #1ef, 2018/22 March, 2018
WP — QN VT g Fqae
QATY, ISR

ICAR-DOGR, Rajgurunagar

22-24 qrd, 2018/22-24 March, 2018

geraT, qur

YASHDA, Pune

24-25 37, 2018/24-25March, 2018
dfirelt § FiHt BreveeE, iy
HEIfderer, gor

Noni Foundation at MPKV, Agriculture
College, Pune

3 a1lw, 20173/April, 2017
HY mgrfderer, qor

College of Agriculture, Pune

27 31w, 2017/27 April, 2017

AP — TSERT IR STAIH b5, goT
ICAR-NRCG, Pune

2 7%, 2017/2 May, 2017

PN I5H drg, TRRIURTG

KVK, Narayangaon

27 - 29 13, 2017/ 27-29 May, 2017

S, TG
JAU, Junagarh

29 S & 3 I&@18, 2017
29 June - 3 July, 2017
gfa

DIV ST T, FYRI, SRAYR
RARI, Durgapura, Jaipur
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Date and Venue

MIRT H ITST Ud e & (Haifd H gArfran R e Hee | 16 f3amR, 2017/16 September, 2017
Brainstorming on Challenges in Export of Onion and Garlic in India HIHIAIT — I Tq ST 31??‘%117{
e, ISR, ot
ICAR-DOGR, Rajgurunagar, Pune
e« AT Ud 59 g faehed R fIeR Hee 9 22 RyaR, 2017/22 September, 2017
Brainstorming on Thrips: Challenges and its management options TUTHT ORRR, T, RERCE
NASC, New Delhi.

MR N WITST U4 Seg & Scate H Tafiawur it gRlfeRil )R AR dem &3 2 f&dwR, 2017 /2 December, 2017

Brainstorming on Challenges in mechanization of onion and garlic HIH3AIT — WIS T e dﬂjﬁ-ib{l'-!

production in India ey, TR, g@[‘
ICAR-DOGR, Rajgurunagar, Pune

G — WS U SegH JFHUH MGy H Goasiy FHiem G5 Bl 22 — 23 FawR, 2017

ELE 22-23 November, 2017

QRT meeting of ICAR-DOGR APIAIT — ST UG BEG AU
e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

AP — ST U4 B JTHI Qe i STHgM AoedR Al 18 &R, 2017/18December, 2017
&1 5B AIHIIA — WS TG Beg AT
RAC meeting of ICAR-DOGR A, ISR, go7

ICAR-DOGR, Rajgurunagar, Pune

3T. U.T]1. TS/ Dr. S. S. Gadge

Pl 6T 3 B g & U P | Wbl IeaE @ Fa+y .k 28-29 78, 2017/28-29 May, 2017

National Conference on Technological Changes and Innovations in JAU, Junagarh
Agriculture for Enhancing Farmers' Income

fraTI &t 3T SITHY R o fosu I5a TR S Al Sl Ul do 3 @1, 2017/3 April, 2017

1" Meeting of State level Coordination committee for Doubling ?ffﬁ[ ERIGEIUS g@f
Framers' Income

College of Agriculture, Pune

fehRATIT 1 31T QI &R < o RTo Tl ey Sifiifer bl qRivi o 27 31dies, 2017 /27 April, 2017
2" Meeting of State level Coordination committee for Doubling TPIY — NISET IR UM g, oI

Framers' Income ICAR-NRCG, Pune.
P 4T v, TRIIOATG 6t IS ASTEBR AT Y 38 2 9, 2017/2 May, 2017
Scientific Advisory Meeting of KVK, Narayangaon ?@( IS g, ARRIVATG
KVK, Narayangaon
TERTSE N SIaTg F1E g Jferd o fhaad IR HRITeT 22-23 3, 2017
Workshop on Implementation of Climate Smart Village Approachin ~ 22-23 August, 2017
Maharashtra 3 's‘?:] RS Elﬁ?:l'\’, gef
ICC Complex, Pune
o< BrfemaT 14 3R, 2017 /14 September, 2017
Hindi Workshop HIPIHIH — WIS U SggT TAT

fenea, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune
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TIRT H ITST Ud e & (Haifd H g R e Hee |

Brainstorming on Challenges in Export of Onion and Garlic in India

THIOT BRIHHT DT JISHT ST o fo5U STTepreravll, qur Pl ASEdR AfT

&I d3B

Advisory Committee Meeting of All India Radio, Pune to plan rural

programmes

AIHIA — DST UG BEGT UM FQared Sl d=asia FHlen g &

EREY
QRT meeting of [CAR-DOGR

TR H ITST U4 S & ScUTa H I31ehRuT bl TRl IR R e a3

Brainstorming on Challenges in mechanization of onion and garlic

production in India

THIOT BHRIHAT BT TISHT FI P fo5U STTepTeraTolt, qur Bl AHEDR AT

Pl dob

Advisory Committee Meeting of All India Radio, Pune to plan rural

programmes

HIPIATY — TS U4 B JTALT (IG5 Dl AT ABTEDR AfHfT

EAEREY
RAC meeting of ICAR-DOGR

IGEIRRIC
Hindi Workshop

8. U9 31F~a1/Dr. S. Anandhan

"ML T SHafas : Hienfifeai & arer e * w i
TG | AN 3R P gRfRRThT T H Ao @ gesia
fafaear & fagchwor & fou enyfe smufde gfaaar’ fvg w smka

EISIRERU

Participation in Conference on” Biology of Microbes-Evolution along
technologies” and Invited presentation on “Modern molecular
approaches for analysis of composition and microbial diversity in

agro-ecosystem”

St TN fvg § o) sHarial & geaiad & fosg frfier gt

i o I & w9 H 9T

Participation as member of DPC for assessment of technical staff in the

discipline of Biotechnology

i Ta 3o IS
Date and Venue

16 RFaweR, 2017/16 September, 2017
HIDPIAIY — RIS Uq g AU
e, ISFHTR, qo0

ICAR-DOGR, Rajgurunagar, Pune

25 e, 2017 /25 September, 2017
SRS R ™, fEomaret, gor
International Symbiosis Institute,
Hinjewadi, Pune

22 - 23 99=R, 2017

22-23 November, 2_017 _
HHIT — WIS Ud &g T4
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

2 f&F¥R, 2017 /2 December, 2017
TP — QN VT 3gg A
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune

14 f&F=R, 2017/14 December, 2017

KVK, Narayangaon

18 &R, 2017/18 December, 2017
HIP3FY — WS UF S S
e, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

26 9, 2018/26 March, 2018
APSIT — N T BgG I
fRenea, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

25 31w, 2017/25 April, 2017
Siges faeafdensa, iRR, dicd

JSS University, Mysuru, Karnataka

28 waxt, 2017 /28 February, 2017
P ~ AR I 0T Taer
TR, IR

ICAR-NIASM, Baramati
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19/ Title T va 3o IS
Date and Venue
MR H WITST Ud S & (afd ® Frfon W fomR e w3 16 iR, 2017/16 September, 2017
Brainstorming 'Challenges in Export of Onion and Garlic in India’ HIHIY — T g 54! Gﬁ??‘aﬂ

e, ISTHFR, goT
ICAR-DOGR, Rajgurunagar, Pune

"« AT vd 39 Hded fahed’ v R AR Hem &5 22 RaR, 2017/22 September, 2017
Brainstorming session on 'Thrips: Challenges and its management QTNQW EIﬁ?T\’, 3T, "-l's: ﬁ{?ﬁ
options' NASC, New Delhi

AIPIIT — WS U Beg AT FQaTed Sl vgasia FHlan g of 22 - 23 FawR, 2017
3B 22-23 November, 2017
QRT meeting of ICAR-DOGR HIPITT — TS g e &lj,{-l‘dlv-l

e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

R H WITST U4 S & Sare H Jafur dhf gRlfeRil )R AR dem &3 2 f&dwR, 2017 /2 December, 2017
Brainstorming on Challenges in mechanization of onion and garlic HIHIIY — IS g SISkl 31??91:[

production in India ey, ISR, gU\T
ICAR-DOGR, Rajgurunagar, Pune

AIPHIIT — WToT Ud B A Qe i A ASTedR Akl 18 f&FmR, 2017/18 December, 2017

EAEREY AP - IS W Sgg T
RAC meeting of [CAR-DOGR e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune
FEATT Sig TRE I Y Sob 27 f&mR, 2017 /27December, 2017
Institutional Bio safety committee (IBSC) meeting HIHIIY — TS g e dij,H"dI'-I

fcened, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

3T, U. ATt /Dr. A Thangasamy

fIShT & Tep-iich! RIHAT 3ife ®F o & o5y BriemeT 17 Sid, 2017/17 June, 2017
NICRA technical programme finalization workshop HIHIATT - TR Heoll &gi-l'w'-l HAEIH,

ICAR- IIVR, Varnasi
SIRES AR ST Vd B -eadh ST IRATSHT @i 8201 anftfes Tg 29 S & 3 I&1g, 2017

EREY 29 June-3 July, 2017

Annual Group Meeting of All India Network Research Project on &iig ?ﬁ SIgagr e, SN, STIYY

Onion and Garlic Regional Agricultural Research Institute,
Durgapura, Jaipur

TR H RIS 04 S b Fafd H grtfoRn IR faR w5 95 16 fqa=R, 2017/16 September, 2017

Brainstorming 'Challenges in Export of Onion and Garlic in India’ HIHIATH — RS g e &lg{-ihll'-l

ﬁq%llcéq, (IW@*‘)"I‘N,
ICAR-DOGR, Rajgurunagar, Pune

T fhA 9GP - B WRIT Gad 3R TarHNT HRIGT b GRM 7 JaER, 2017/7 October, 2017
"JER T D 050 DTST UG BEGA bl IUTGH TR SR I P faeie brg, IR

Delivered lecture on 'Onion and Garlic production for higher return'  KVK, Baramati
during Innovative farmers Meet-Farm level stress and innovation
programme
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MR H WIToT Ud e Scare H Jafur  FHifo W foaR e w3
Brainstorming on challenges in mechanization of onion and garlic
production in India

BIES TBAR] IREH : PiY Td 516 & & fosg Fifearef R siaRisga AfFR
International seminar: Global climate change: Implications for
agriculture and water sector

I3 — TSI Ud BEG AT QS Dl STTHIT ASEDR AT
EAEGE
RAC meeting of ICAR-DOGR

TG — WIS U ST ITHUH FQeed Hl gaasiy e S ol
EGE
QRT meeting of I[CAR-DOGR

1. f&Ror W / Dr. Kiran Bhagat

JRIATT : UTAABATY Td IWRA HAH R RIS st
International symposium on Horticulture: Priorities and Emerging
Trends

MR H QITST Ud e & afd ® g W fommR e 53

Brainstorming on Challenges in Export of Onion and Garlic in India

UTEY IRRFHAT fITH 0 I e, Titdidt, 2017
National Conference on Plant Physiology, NCPP, 2017

AIPHITY — W51 Ud BEG NI (RS Dl STTHYT ASEDR AT
EAERE
RAC meeting of ICAR-DOGR

"IIHAId PN AT Uids 6 SleT wafg § -wRe SN W
P - prferet

ICAR-KRISHI Workshop on “Geospatial Applications in Data
Enrichment of ICAR KRISHI Geoportal”

i Ta IS W
Date and Venue
2 fogweR, 2017/2 December, 2017
HHIIY — RN T e e
e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

14-16 feawR, 2017
14-16 Dec_ember, 2017
NS r 3 ! g

WALM]I, Aurangabad

18 femR, 2017/18 December, 2017
HHIAIT — N TG S I
e, ISTRTR

ICAR-DOGR, Rajgurunagar

22 — 23 Ag%R, 2017

22-23 November, 2_017 )
HIPIIY — ST VT AT AT
e, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

5 - 8 Rya=R, 2017
5-8 September, 2017
HAIPAII — AR IEEHT ST

ICAR-IIHR, Bangalore

16 RyaweR, 2017 /16 September, 2017
HIPIIT — TIIST Ud g U
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune.

23 — 25 9%, 2017

23-25 November, 2017
See]T et By [Gered, YRYR, BT
IGKV, Raipur

18 f&weR, 2017/18 December, 2017
HHIIY — RN T ovgg FaeH
freres, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

26 - 27 #rd, 2018

26-27 March, 2018

HIHIIT ~ THTATH U Tesgdl, TMgR

ICAR- NBSS&LUP, Nagpur
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Date and Venue

g, 9t. $9AT/Dr. V Karuppaiah

IS ARAT DST TG S cadh g™ aRAreHT &f 8eff arffes 29 57 & 3 Io1s, 2017

g SO 29 June-3 July, 2017

Annual Group Meeting of All India Network Research Project on CER ?ﬁ STTHYTT A¥AT, GIIYRT, SR

Onion and Garlic Regional Agricultural Research Institute,
Durgapura, Jaipur

TRA H RIS 04 S b Fafd H grtfoa 1R faR 5o 95 16 ¥R, 2017/16 September, 2017

Brainstorming on Challenges in Export of Onion and Garlic in India HIHIATH — RIS wq e &lj,{-ibllﬂ

e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

"R AR 16 39 Heee e’ W R god w5 22 fJamsR, 2017/22 September, 2017
Brainstorming session on "Thrips: Challenges and its management TAUUHAT IR, I3, T3 fegt

options NASC, New Delhi

APIIT — IS UG Beg ATHUH FQaTed Sl Ggasia FHian g of 22 - 23 FawR, 2017

EEd 22-23 November, 2017 _

QRT meeting of ICAR-DOGR HIPITIH — SN TG ST ST

fIeened, ISR, qor
ICAR-DOGR, Rajgurunagar, Pune

TR H TS 09 S D Sed1G H T3AThw & FHMfcRl R faR de a3 2 fGFaR, 2017 /2 December, 2017
Brainstorming on Challenges in mechanization of onion and garlic HIHIATI — RIS T e drlj,{-i‘ollv-l

production in India Freemey, TR, E@
ICAR-DOGR, Rajgurunagar, Pune

AIPHIIT — TSI Ud B JTAI Qe Bl A ASTedR AT 18 &R, 2017/18 December, 2017
&1 dob HHIIU — RN T ogg- JIae™
RAC meeting of ICAR-DOGR fReTad, ISR, qor

ICAR-DOGR, Rajgurunagar, Pune

AP &A1T g, U1 H 1B AT o FRIET ST W BT 31 Sat, 2018/31 January, 2018
Workshop on Safe Use of Pesticides at IARI-Regional Station, Pune YRART ?ﬁf C’:F\R:T%ﬂ:f T & éng{,

o

IARI-Regional Station, Pune

31. Bedaolt MXUTSY / Dr. Kalyani Gorrepatti
MR H ST U4 BT & Scdie H Foewur 6 IRl R @R ded 2 &R, 2017/2 December, 2017

e HIPSTY ~ TAT T SBEGT LU
Brainstorming on Challenges in mechanization of onion and garlic fQemea, ISTTHAR, gU\T

production in India ICAR-DOGR, Rajgurunagar, Pune
TG — TSI Ud B TG FQenesd Bl SFHgM AaEaR Al 18 fGawR, 2017/18 December, 2017
EAEREY AP - TS W Sgg T
RAC meeting of [CAR-DOGR e, ISTHFR, goT

ICAR-DOGR, Rajgurunagar, Pune
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AT / Title

'R I’ P TS &b Fae 1 fgdgRep] Hl Soh

Stakeholders meeting regarding operationalisation of “Operation Greens”

amSeiueRt dod

ITMC meeting

it T et Tanew & fou Al v gdd arugr w1291 s

R ron)

Noni Search “Twelfth National symposium on Noni and herbal wealth
for sustainable wellness”

1. a1 AT/ Dr. Vanita Salunkhe

GG AR DTS T BggA Acach JTAL TRIISHT i 84T arfifen
T o

Annual Group Meeting of All India Network Research Project on
Onion and Garlic

sfelt srfeat dt. W/Mrs. Ashwini P. Benke

S AR QST T S ecah FAg™ GRS H 8df arfifen
Annual Group Meeting of All India Network Research Project on
Onion and Garlic

AT : HTIHERATY U SHRT BT 0R RIS TSt
International symposium on Horticulture: Priorities and Emerging
Trends

MIRT N WIToT Ud e & Haifd H griforan i e Hee |

Brainstorming on Challenges in Export of Onion and Garlic in India

AIHIIA — ST UG BEG T QAT Sl G=asia AHlen g o

EREY
QRT meeting of [CAR-DOGR

MIRT H WITST U4 S & ScataT H J3ur i Rl IR R He a5

Brainstorming on Challenges in mechanization of onion and garlic
production in India

i Ta 3o IS
Date and Venue

28 ®axt, 2018/28 February, 2018

SITHT, TR, U1
ATMA Sabhagruha, Pune

15 A1, 2018/ 15 March, 2018
AIPIA — ITERT 3R AL P, U
NRC Grapes, Pune

24-25 A7, 2018/24-25 March, 2018
P FeIfderner™, go

College of Agriculture, Pune

29 ST - 3 Ja18, 2017
29 June-3 July, 2017

Regional Agricultural Research Institute,
Durgapura, Jaipur

29 ST - 3 g8, 2017
29 June-3 July, 2017

&1 P FTHUT TR, YR, STIYR
Regional Agricultural Research Institute,
Durgapura, Jaipur

5 - 8 Ry, 2017

5-8 Septembelz,\ 2017 . _
W@ﬂﬂq — HRAR™ R SAFRAUT
T, TG

ICAR-ITHR, Bangalore

16 RFawsR, 2017/16 September, 2017
HIHIATT — WIS Td S AT
FReTed, ISTETR, gor

ICAR-DOGR, Rajgurunagar, Pune

22 — 23 9%, 2017

22-23 November, 2_017 _
TP — QN VT Bgg AL
fenea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

2 fewR, 2017 /2 December, 2017
HIHIATT — WIS Td S AT
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune
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i Ta IS W

Date and Venue

BIIS THARY IREH : PV Td 5T &7 F fosg Fifgaref R eiaRfsia AR 14 - 16 f&amR, 2017

International seminar: Global climate change: Implications for

agriculture and water sector

AIPHITY — WTST Ud BEG AT QS Dl STTHIT ABIEDR AT

EAEREY
RAC meeting of ICAR-DOGR

1. ¥roiig Y. B13/ Dr. Rajiv B. Kale

IO BRIHHT T AT TIR PR F fo5q STreprerarft, qur &l AHEDR

Affy $1 do

Advisory Committee Meeting of All India Radio, Pune to plan rural
programmes India Radio, Pune to plan rural programmes

fa=al rfemeT
Hindi Workshop

VR H WITST G B & (afd 5 gt W =R 9o w3

Brainstorming on Challenges in Export of Onion and Garlic in India

JTHIOT PRIHAT DT ASHT TIR B & {o5Q STep1eratt, gur Pl ASEDR

RIEINEAERE

Advisory Committee Meeting of All India Radio, Pune to plan rural
programmes India Radio, Pune to plan rural programmes

Hhdl g Afestl o FSTeepvuT & Y TNy 1= IR AR

Seminar on New Technological Trends in Dehydration of Fruits and

Vegetables

AP - DN G S AU FQeed Bl goadiy FHiem g ol

EREY
QRT meeting of ICAR-DOGR

TR H TS 0 S D Sed1G H JATh-ur i Ao IR foaR Hed 95

Brainstorming on Challenges in mechanization of onion and garlic

production in India

AIPHIIT — TSI Ud B A (el i AL ASTedR Al

EAKREY
RAC meeting of ICAR-DOGR

14-16 Dec_ember, 2017

cY I I‘-I 8 ;
WALM]I, Aurangabad, Maharashtra

18 femR, 2017/18 December, 2017

HHIAIT — N TG BgG ITFeT
fIeened, ISR, qor
ICAR-DOGR, Rajgurunagar, Pune

20 9, 2017/20 March, 2017
afTepTeTaToft, gor

Akashwani, Pune

14 ¥R, 2017 /14 September, 2017
HHIIY — RN T g a8
fFIGeea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

16 Ryawer, 2017 /16 September, 2017
W@@Hﬂq - QN g 558?33 ?ﬂﬂﬂ%ﬂ:{
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune

25 Ryawsr, 2017 /25 September, 2017
SceHs R v, ot

International Symbiosis Institute, Pune

5 3faqay, 2017 /5 October, 2017
TrAIRAaEY, gor

MCCIA, Pune

22 - 238 J9=R, 2017

22-23 November, 2_017 )
TIPHIT — QN VT SgG A
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

2 femaR, 2017/2 December, 2017
HIHIATH — RIS [T S AT
R, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

18 fe=R, 2017/18 December, 2017
W@@Hﬂq - QN g 558?33 ?ﬂﬂﬂ%ﬂ:f
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune
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"I FH' BT TS &b Fee H fgaeRa! 6 d35
Stakeholders meeting regarding operationalisation of “Operation
Green”

fa=al prfere
Hindi Workshop

1. WiSTe! U9, 91s% / Dr. Pranjali H. Ghodke

NS RIS G S cadh Agag™ aRArsHT df 8&ff arftfes
T o

Annual Group Meeting of All India Network Research Project on
Onion and Garlic

AIPIIA — ST U G T QAT Sl G=asi AHlerm g o
dop
QRT meeting of ICAR-DOGR

TRA H WIS UG g o IUTed H IoATevor i gHtforl R R dee
E}

Brainstorming on challenges in mechanization of onion and garlic
production in India

BIG TG IRAcH : P Td T WX & fosg Ffgaref W siRfsda
AR

International seminar: Global climate change: Implications for
agriculture and water sector

TR g TR AfAfy i dab

Institutional Bio safety committee (IBSC) meeting

3ft &G . / Mr. Kuldip J.
qRd H WIS WG g & afd H ARl W AR o a9

Brainstorming on Challenges in Export of Onion and Garlic in India

AIHIA — WST T BEGT Iy Feamed Sl d=asia aHlan g &
EREY
QRT meeting of ICAR-DOGR

T vd I TS
Date and Venue
28 ®ast, 2018/ 28 February, 2018
ST FHFE, Ul
ATMA Sabhagruha, Pune
26 9, 2018/26 March, 2018
B — QT T BHeg AL

fenea, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

29 ST - 3 Ja3r18, 2017
29 June-3 July, 2017

Regional Agricultural Research Institute,
Durgapura, Jaipur

22 - 28 J9=R, 2017

22-23 November, 2_017 _

‘W@Gﬂﬂq — WIS Vg o5 e
fenea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

2 feawsR, 2017 /2 December, 2017
P — QT T BHeg ATAL

fenea, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

14 - 16 fewmR, 2017

14-_16 December, 2017

NG, 48R S
WALM]I, Aurangabad, Maharashtra

27 f&&R, 2017/27 December, 2017
HIHIIY — QN T Sdgg FTAU

fFiQeresd, ITHFR, gor
ICAR-DOGR, Rajgurunagar, Pune

16 faa=R, 2017/16September, 2017
B — QT T Bdeg AT
fenea, ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

22 - 23 AR, 2017

22-23 November, 2_017 _
HIPIHIT — INT T Sgg AT
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune
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VR H WITST Ud B & IaTGT H T3 hR0T bl Atk R AR Ae &3 2 fGdwR, 2017/2 December, 2017

Brainstorming on Challenges in mechanization of onion and garlic

production in India

HIPHITY — WTST Ud BEG AT QS Dl STTHT ASEDR AT

EAERED
RAC meeting of ICAR-DOGR

TR ST R AfT Pt 30

Institutional Biosafety committee meeting

"I T g FHTET — TR d=Tent &t ufcifohang’ o= Irsgig srfenat
National Workshop on 'Revisiting FOCARS: Reflections and Feedback

of Trained Scientists'

3. |iR CIQT.W./Dr. Soumia P.S.

TRA H WIS W9 BgdA & Fafd H ARl W AR o a9

Brainstorming on Challenges in Export of Onion and Garlic in India

feT « AT Ua S Hee fdeed TR faaR Hom 9

Brainstorming on Thrips: Challenges and its management options

AIPHIIT — WS Ud Beg NI Feamed & vuasia aHtar g o

EREY
QRT meeting of ICAR-DOGR

HICATED] P JRIGT SUIIT R HRILMST

Workshop on Safe Use of Pesticides at IARI-Regional Station, Pune

sft IRrer Y. @IS/ Mr. Yogesh P. Khade

TRA H WIS W9 Bg & afd H ARl R AR o a9

Brainstorming 'Challenges in Export of Onion and Garlic in India’

i Ta IS W

Date and Venue

HHIIY — QN T e I
e, ISTHFR, goT
ICAR-DOGR, Rajgurunagar, Pune

18 femR, 2017 /18 December, 2017
HHIIY — RN T ovgg- JJaeM
Qe ISR, gor

ICAR-DOGR, Rajgurunagar, Pune

27 f&& R, 2017 /27 December, 2017
HAPIAIT — N T BgG I
e, ISR, goT

ICAR-DOGR, Rajgurunagar, Pune

15 - 16 9/, 2018/15-16March, 2018
HPIAIT — T DY AL T
3FPTGH, BERTEG

ICAR-NAARM, Hyderabad

16 =R, 2017/16 September, 2017
HHIIY — RN T ovgg JaeH
Qe ISR, gor

ICAR-DOGR, Rajgurunagar, Pune.

22 RgaweR, 2017 /22 September, 2017
TTCERT OReR, 9T, T8 gt

NASC, New Delhi.

22 - 23 79w, 2017

22-23 November, ZQl7 )
HIPIHIT — WIS T ST AIRTET
e, ISR, goT
ICAR-DOGR, Rajgurunagar, Pune

31 Sest, 2018/31 January, 2018
TR PN T T &l b,

IARI-Regional Station, Pune

16 =R, 201/16September, 2017
HHIIY — RN T ogg- JJaeH
Qe ISR, gor
ICAR-DOGR, Rajgurunagar, Pune
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EREY
QRT meeting of ICAR-DOGR

AIHIY — S U4 S SFHU Feeneg & daadfa THter g& 6 22 - 23 FawR, 2017

22-23 November, 2_017 _
HIPIIA — WIS TF ST TFHET
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

production in India

R H TS Ud B b ScdTed H 3101 1 AR IR R w9

Brainstorming on Challenges in mechanization of onion and garlic

2 fogmaR, 2017/2 December, 2017
W@Iﬂq - QN g ?’58_\{:]_3 G:Iﬂ?:l'a'lq
e, ISR, gor
ICAR-DOGR, Rajgurunagar, Pune

3ft offciig] $HR/ Mr. Shitanshu Kumar

AIPHIIT — IET A T4 HaY WU, TR, HERISE &l
FAAT T FHRIE

Foundation Day programme of ICAR-NIASM, Baramati

13 anles, 2017/13 April, 2017
P ~ ISR i o TEy
AL, IR, HERISG
ICAR-NIASM, Baramati

it .4 ﬂ%‘\ﬂﬂ’»‘\’ /Mr. D. B. Mundharikar

AP - TSERT ISI(Ih T T8 A, TR, FERISg, b
FATAT g FHRIE

Foundation Day programme of ICAR-NIASM, Baramati

13 a5, 2017/13 April, 2017
HIPITA — AT D T e
T, IR, AERISE
ICAR-NIASM, Baramati

ffecit faSTAT U. AR / Mrs. Vijaya A. Bhumkar

AIPHIIT — I NI T He WU, IR, FERISE BT
T fSaRT TR

Foundation Day programme of ICAR-NIASM, Baramati

13 anles, 2017/13 April, 2017

ICAR-NIASM, Baramati
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Visitors

DOGR

HIHIII-RITST U4 olgsd g™ Feamed H o arel faferse sifaferi & g2t 59 yaR € -
The list of visitors to ICAR-DOGR is given below.

Visitor Designation Date

1. H.Ue. TSl T U HEIFGee (SFET), HIpargd, 8 feeet gd Su |1 7S, 2017

Dr. K. L. Chadha HRIQd (SFTarT), HIpary, 3 Qe 1" May, 2017
Ex-DDG (H), ICAR, New Delhi

. $.3. dars qd gerafe, Si. Siekihdd!, qtell T yd FHqer, 16 SF, 2017 W 16 RwR, 2017

Dr. K. E. Lawande AIPHII — W T4 g Igae feermer, gor 16" June, 2017 & 16
Ex-VC, Dr. BSKKV, Dapoli & Ex-Director, DOGR, Pune | September, 2017

s U, R U HEIQeres (SFTe! [&GeT), Hpary, =78 feoait 16 faa=R, 2017

Dr. A. K. Singh DDG, Horticultural Science, New Delhi 16 September, 2017

gl Secg U4, fgedll HED HEled (qMEM! ), Ipary, =8 feeet! |1 HS, 2017

Dr. W. S. Dhillon ADG (HS), ICAR, New Delhi 1* May, 2017

g1, & THHRM TS HEIQd (SFET! f&4s), sy, 78 feeett |4 78, 2017

Dr. T. Janakiram ADG (HS), ICAR, New Delhi 4" May, 2017

SRR e, ATPH3TI-TASMSYTHTH, TR 16 RyamR, 2017

Dr. N. P. Singh Director, ICAR-NIASM, Baramati 16" September, 2017

gl T3l AEa e, APHIII-ISE R A I, 01 16 S, 2017

Dr. S. D. Sawant

Director, ICAR-NRC Grapes, Pune

16" June, 2017

Dr. K. V. Prasad

e, AHIIa-gSufaeT™ SFHeM Fqerer, gor

Director, ICAR-DFR, Pune

16 S, 2017 W 16 REw=R, 2017

16" June, 2017 & 16
September, 2017

SIRCICERRH
Dr. Lakhan Singh

e, AHeTgu-3er, qul
Director, ICAR-ATARI, Pune

16 S, 2017 W 2 foF=R, 2017
16" June, 2017 & 2 December,
2017

gf. IR .Y, e 7 ep, TTEeIREIN, ATRI® 16 fqawr, 2017
Dr. R. P. Gupta Ex-Director, NHRDF, Nashik 16" September; 2017
8l TH.31R. Ais gd FYad e, TIUAsIREN®, A1RIS 16 fqa=R, 2017
Dr. S. R. Bhonde Ex-Joint Director, NHRDF, Nashik 16" September, 2017
gl o fFQemp, arwigHay, ATRIS 8 mg, 2017

Dr. Surya Gunjal Director, YCMOU, Nashik 8" May, 2017

el guig SIS, wfter, =3 faeelt 16 RyamR, 2017
Dr. Sudhanshu DGM, APEDA, New Delhi 16" September, 2017
gl TA.Ue. ST1Ed e, THTaed Td iy favar 2 feawR, 2017

Dr. S. L. Jadhav Director, NHM and Agricultural Extension 2" December, 2017
8. g g gef e fqerd, THdiehd!, g 22 Jelrg, 2017

Dr. Subhash Shinde

Ex-Director of Research, MPKV, Rahuri

22" July, 2017
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3TFIH agATH f&Tep
Visitor Designation Date
st oA, et fqerep, THTHATTHE, grag 2 =R, 2017
Mr. D. M. Sable Director, MSAMB, Mumbai 2" December, 2017
gl & g™ dlaTg, TamSuHeTRUISIISH, dfife g Y fivafienery, PR | 22 g, 2017
Dr. T, Arumugam PI, AINRPOG, TNAU, Coimbatore 22" July, 2017
gl . o dleTTS, TREUARIRUISTST, Ui Piv faeafdene, GRRIMAT |22 Ja1g, 2017
Dr. A.S. Dhatt PI, AINRPOG, PAU, Ludhiana 22 July, 2017
EINCIRCIMERIS]] aredy, WISTieTR, WRIT SREHT ST H¥M, S |22 Jalrs, 2017
Dr. P.C. Tripathi Head, PGR, IIHR, Bangalore 22 July, 2017
8. 9.3, e BRIBR! FQed, TSRS, TR 22 a1, 2017
Dr. PK. Gupta Acting Director, NHRDF, Nasik 22" July, 2017
ERCIREED T dSTi~ih, YGRS, ATRIS 22 JafTs, 2017
Dr. V. Sankar Principal Scientist, NHRDF, Nasik 22™ July, 2017
sft faefia @ e, TR, gor 16 fyawR, 2017
Mr. Dilip Khaire Chairman, APMC, Pune 16" September, 2017
1. AT IR AIPHIII — TR TFETT STHI T, ST 2 feamR, 2017
Dr. Senthil Kumaran ICAR-IIHR, Bengaluru 2" December, 2017
gl dhud. feary AIPHITII— D DIy AFFRATIDT FEAM, HHTA 2 fegmR, 2017
Dr. P. S. Tiwari ICAR-CIAE, Bhopal 2" December, 2017
3. TI.0H. Tl wHdiepelt, gt 2 foamR, 2017
Dr. M. N. Bhalekar MPKYV, Rahuri 2" December, 2017
ST, Uonid 9 HY A5 &g, TRIUATG 2 fomR, 2017
Dr. Prashant Shete KVK, Narayangaon 2" December, 2017
1. IR It Y ST g, FGRAR 2 &g, 2017
Dr. R. M. Patil KVK, Nandurbar 2" December, 2017
gl dt.u. urefarRelt 0 Fe=Tep, WIgRTII—HRCI R ST TR, Pefiee |17-18 feawr, 2017
Dr. VA. Parthasarathy |Ex-Director, ICAR-IISR, Calicut 17-18 December, 2017
Sl i3, sxare TItheR (WIS FIIST) vd 9N, fawogfasr= s,  |17-18 fowwsR, 2017
Dr. VK. Baranwal AP - TR DY IFFTHL ALY, 78 (oot 17-18 December, 2017
Professor (Plant Pathology) and Incharge, Virology
Unit, ICAR-IARI, New Delhi
1. St <o RIS TH=RID, qafeR ST gRETSTHT, 17-18 f&a=R, 2017
Dr.].C. Rana CIR IS RGNSl gzgema—gfém HRIfe, 3 o] 17-18 December, 2017
National Coordinator, UN Environment GEF Project,
Biodiversity International-India Office, New Delhi
Sl Sl AR v@ | g IS (ST, BRieilc] Stefichl o, 17-18 fogmsRr, 2017
Dr. D.V. Sudhakar Rao | HIp3FII—HRT AT SJTHET FRA, STl 17-18 December, 2017
Pr. Scientist (Hort.), Dept. of Post-Harvest Technology,
ICAR-IIHR, Bengaluru
3l Uooll TGATR @ |gd S, UiSht areRe, SRRieR derTT I HiY 17-18 foo=R, 2017
Dr. Palli ﬁrsarfﬁwazr, %ﬂ?’l’srl?{ 17-18 December, 2017
Chandrasekhar Rao Ex-Dean, PG Studies, Prof. JTSAU, Hyderabad

Rurefei arafer & SR PeT 4229 fh=ari, BT g 151 T ARBRY Il & AfBINAT 1 AT BT GIRT fobalT| S
I3RS U e STIReT e, gor gRT faeRid faf¥ uenfifehal & aR & SRt UM &1 7% |
Atotal of 4229 farmers, students and private and govt. officials visited the Directorate during this period.
They were guided regarding the different technologies developed by ICAR-DOGR.
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BT T4 3T +¢
afss deTfe (St HenfidhT) Td A9mer thell Bl faHie 18 SHast, 2014 J I+ dus-
3 (¥93 8000) ¥ I U8 4 (FIY 9000) & 3FTet ITacR IS H UgI=Tcl fomaT 7T |

Dr.S.Anandhan
Senior Scientist (Biotechnology) promoted to next higher grade from PB-III
(8000) to PB-1V (9000) from 18 January 2014

1. &t pouaT

e (HfY Hiefasm) ot e 7 S, 2015 | 907 dvg 3 (FUd 6000)
(FT 7000) H ugId o |

Dr.V.Karuppaiah

Scientist (Agriculture Entomology) promoted to next higher grade from PB-III
(6000) to (7000) from 7 January 2015

1. afaT oA, AT
denfe (Ueu I fAS) @1 TR A 31 A7, 2017 P WIHRd -
HlamSHTR, AR # foram T

Dr.Vanita N Salunkhe
Scientist (Plant Pathology) transferred to ICAR-CICR, Nagpuron 31 May 2017

1. fawur Y. e
deTfep (U1 IRRfpaTfIsT ) = famis 29 9, 2017 Pl HRIMR T 0T fapa |

Dr.Kiran P. Bhagat
Scientist (Plant Physiology) joined on 29 May 2017

3T, ool MRYTSt
AT (P FRET T IRARaRT STTAhT) Bl {7 27 anifel, 2015 & aaq
-3 (FTY 6000) A (FU 7000) & 3WTet TR IS H UG- fhaT 7|

Dr. Kalyani Gorrepati

Scientist (Agriculture Structures and Process Engineering) promoted to next
higher grade from PB-1I1 (6000) to (7000) from 27 April 2015

1. Xoia et R 1y
e (P TR 7 T 11 J18, 2017 1 HRIVR T80T foba |

Dr. Rajiv Baliram Kale
Scientist (Agricultural Extension) joinedon 11 July 2017
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demfe (urey Rk fas) 7 f&Aie 1 Siat, 2016 o1 uReteei= srafdr g2t 6
3ilR e o werrE g ot gt v A
Dr. Pranjali H. Ghodke

Scientist (Plant Physiology) cleared probation period and confirmed from 1
January 2016

1. ATy TiteT, S,

demre (Festt ) 7 AT 1 SHest, 2016 a1 uRateed= srafd g3t &t ik Jar
T FTS B T gfY U1 |

Mr. Manjunatha Gowda D. C.

Scientist (Vegetable Science) cleared probation period and confirmed from 1
January 2016

P,

denfes (Sta dienfidht) 7 e 1 SHat, 2016 1 aRRdlemeT a@fer I & ik
a1 ¥ FeITE g i g e ot

Mr. KuldipJ.

Scientist (Biotechnology) cleared probation period and confirmed from 1
January 2017

3. AT dto.

et (HfY Hefiem) = fimie 1 SHast, 2017 @1 aRdtenei= smafr gt & ofik
a7 H FeITE g bl g e ot

Dr.SoumiaP.S.

Scientist (Agriculture Entomology) cleared probation period and confirmed
from1July 2017

sft e Que @S
demre (Festt faei) =1 i 1 SIemg, 2017 &1 uReterei= arafey ot 6 ok Jar
Y FTS B T gfY U |

Mr. Yogesh Popat Khade
Scientist (Vegetable Science) cleared probation period and confirmed from 1
July2017

S g IR

aRss neIfe AR &1 f&Aid 3 e, 2017 &1 Tdhargy - RiRere, I8 §
TRITT=RYT fohaT 3T

Mr Sunil Kumar

Senior Administrative Officer transferred to I[CAR- CIRCOT, Mumbai on 3April
2017
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sft sy FAR

T MfIHRY 1 fiies 29 fEF=R, 2017 ¥ HIHIIT — TRAT I1ae STTHI
A, BERIETG § aivss FITRIf AfRIBRY & Ug R UG fopaiT 1T |

Mr. Shitanshu Kumar

Administrative Officer promoted to Senior Administrative Officer at ICAR-IIOR,
Hyderabad on 29.December 2017

sftva. .3t 9

aRsg Tl IRBRT (FrgeR) (Sh-6) B f&Aid 8 7, 2016 F gD I&
-1t IfIBRY (E-7-8) & v N UgHd foham |

Mr. H.S. C.Shaikh

Senior Technical Officer (Computer) (T-6) promoted to Assistant Chief Technical
Officer (T-7-8) from 8 May 2016

ofY oo Marer
P erRlt FHARt @l e 22 S, 2017 § 9 #fged wR-1 H wWR-2
UG fopdT T

Mr.S.S. Gopale
Skilled Supporting Staff promoted from Pay matrix Level-1 to Pay Matrix Level-2
from 22 June 2017

3f} 3TR.TH. FeABUI

P AERIT FHAR! BT TR, 2017 F Il Agad PHART TRYG - HicdTed
PRATS AT DT TR 1 T

Mr. R. S. Kulkarni

Skilled Supporting Staff elected as member of CJSC-FAC (Central Joint Staff
Council-Follow up Action Committee) from October 2017

FHATRAT Y fRUH / Staff Position

JMR.UY. 4. /RMP 01 01 . .
JsTfp / Scientific 15 16 - 01
Tqaieh! / Technical 10 10 - -
T9RA® / Administrative 10 09 01 -
DA FERIT BHART 11 11 - -
Skilled Supporting Staff

Pl / Total 47 47 01 01
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HHETRAT & et / List of Staff
®.9. 9W g™
Sr. No. Name Designation
1 Sl woR R RENED
Dr. Major Singh Director
s FHerY ot / Scientific Staff
2. St g8 g™ denfe (IFmEE)
Dr. V. Mahajan Principal Scientist (Horticulture)
3. ST U o TH aRg deen (IrTar)
Dr. AJ. Gupta Principal Scientist (Horticulture)
4. 2T S MG aRs denfe (urgy Amfas=)
Dr. S.J. Gawande Principal Scientist (Plant Pathology)
5. o U9 . M IR It (PN TNR)
Dr. S.S. Gadge Senior Scientist (Agril. Extension)
6. S TH. AT ks e (Sta Henfidt) vd Femet %hetl
Dr. S. Anandhan Senior Scientist (Biotechnology) & National Fellow
7. o U e et (gar fae)
Dr. A. Thangasamy Scientist (Soil Science)
8. . dt. Hewar I+ (BT DHrefas)
Dr. V. Karuppaiah Scientist (Agril. Entomology)
9. st ff. R, T aene (ST i)
Sh. V.R. Yalamalle Scientist (Seed Technology)
10. . fopor e e (UTqu eRRfshan fasT
Dr. Kiran Bhagat Scientist (Plant Physiology)
11. gl RS P e (P TIR)
Dr. R.B. Kale Scientist (Agril. Extension)
12 sfioch arfeet bt =6 eI (3Tafareht)
Mrs. Ashwini Benke Scientist (Genetics)
13. I, oot TNUTe AT (P FTT T TAEHRT AT )
Dr. Kalyani Gorrepati Scientist (Agricultural Structure and Processing Engineering)
14. gl USS w@. ged EEISEACICCINNNEDIRCE IR
Dr. Pranjali H. Ghodke Scientist (Plant Physiology)
15, sft, wgTer et S EEIEENCICIRERIEY
Sh. Manjunatha Gowda D.C. Scientist (Horticulture)
16.  sff. perd S, Jsnfe (Sta denfid)
Sh. Kuldip J. Scientist (Biotechnology)
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Sr. No. Name
17. oI, 9T 9.
Dr. Soumia P.S.
18. . amy dare
Sh. Yogesh P. Khade
Q91 ST / Director's Cell
TP O

Sh.D.B.Mundharikar

EEEILT

Designation

e (P Drefe)

Scientist (Agril. Entomology)

CRIRERCICIPRCRIR)

Scientist (Horticulture)

feus Helgy & it afa

PSto Director

YTNIfAe AR &if / Administrative Staff

R o A o s YHRY UL 3R
Sh. H.S.C. Shaikh In charge Administrative Officer
2. Sfmcl. fasr U gEeN HERS facd g @1 MfdRY
Mrs. Vijaya A. Bhumkar AFAO
3. sft ot o9, 9o SREEEEIRIECRGI PRI
Sh.P.S. Tanwar Assistant Administrative Officer
4. & WUl FHede SRIREY
Sh. S. P. Kandwaal Assistant
5. el e o, | HEID
Mrs. Mangala S. Salave Assistant
6.  sfiacl 98T IR, MRaTS ESHREY
Mrs. Neha R. Gaikwad Assistant
7. it 5 & = IR fosfuw
Sh. Rajan K. Dedage UDC
8. sft froter . aRaR aRks fosfum
Sh. Nilesh S. Warkar uDC
dp-Ih HHARI @ / Technical Staff
O e e i AEIID G Teh-ilch! JAferpRY
Sh. H.S.C. Shaikh Assistant Chief Technical Officer
2. &t R ot siRan debtehl 3TfpRI (thies /HH)

Sh.R.B.Baria

3. s w3 A9t
Sh.S.P.Yeole

4. & T IR TR

Sh. A.R.Wakhare

5. sft S W UETS
Sh. D.M. Panchaal

Technical Officer (Field/Farm)
GERICARICEININCICED)
Technical Officer (Driver)

qd-iteh! 3TfepRT (hies /HH )
Technical Officer (Field/Farm)
IR Tt TeRID (FIRTLATHT)

Sr. Technical Assistant (Lab.)
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. 9.
Sr. No.
6.

10.

10.

11.

aH
Name

st &t v @

Sh.B. A.Dahale

Sh.V.S.Gurav

Sh. H.S. Gavali

Sh.R.Y.Bombale

sfmcht gom ot Qreth
Mrs. P. V. Shelke

Y. gtier o, g

Sh. Sunil K. Said
sft. udg &b, G

Sh. Pradeep K. Khanna

1. ois, TH. posepult
Sh. Rajendra S. Kulkarni

ft. UMY 3R, A0

Sh. Pandharinath R. Sonawane

sft. qige €. dren

Sh. Popat E. Tadge

5. 7Erg . Do

Sh. Mahadu S. Kale

Sh. Sanjay D. Waghmare

s, 9 T, g

Sh. Nyaeem H. Shaikh

it Ffter &t qTIhR
Sh. Satish B. Tapkir

2. 3 2. prgR
Sh. Amol D. Fulsunder

sft. fararst . MUt

Sh. Shivaji S. Gopale

Ua™

Designation

O o A\
deh-ilchl FEDh (T dTeseh )
Technical Assistant (Tractor Driver)

1! ARID (thics /)
Technical Assistant (Field/Farm)

1! AERI® (hics /)
Technical Assistant (Field/Farm)
Tamieh! 3Tt (hies /T )
Technical Officer (Field/Farm)
RERIINEE]

Technician

PAS Rl FHaRt o / Skilled Supporting Staff

PG ARl BHART
Skilled Supporting Staff

DA AR HHTARY
Skilled Supporting Staff

PASG AR PHART
Skilled Supporting Staff

DA AR HHTARY
Skilled Supporting Staff

PASG AR PHART
Skilled Supporting Staff

DA HERA HHTRY
Skilled Supporting Staff

PASG AR PHART
Skilled Supporting Staff

DS AR HHTRY
Skilled Supporting Staff

PASG AR BHART
Skilled Supporting Staff

DA AR PHTARY
Skilled Supporting Staff

PASG AR BHART
Skilled Supporting Staff
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Financial Statement

(2017-2018)

o offef IR (?'I'RE') / Rupees (Lakhs)
Head of Accounts e et T
Budget Allocation Expenditure
WHRY 3™ / Government Grant 972.75 952.86
1 o | QEI alﬁ'q'/P-Loan and Advance 2.00 0.00
3TTact ST/ R-Deposit 46.02 45.58
EIRISFANIR 5.60 5.56
givT’T / DHO 2.10 2.06
JMSUIRIR /IPR 497 4.87
f77ehT /NICRA 32.65 32.39
HYerRUt-Tet / CRP-AB 0.70 0.70
%3/ Total 1020.77 998.44
NTISTRT ST / Revenue Generation
avT;{/Centre
od 3IcqTg i fa—sﬁT/Sale of farm produce 3.61
I EI'I‘fi\:PJT/Other Income 13.34
3R.U%.TH. / RFS
Qd 3IcqTg ﬁlﬂﬁ/Sale of farm produce 53.65
31T 31U /Other Income 1.28
P/ Total 71.88
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T TEel s
Meteorological Data

(2017-2018)

g it o () | ofta amuféra omgfa | ot gw | perat 3itra

Month Av. Temperature Av. Relative e /e () TSRS
('0) Humidity (%) Av. Sunshine Total (famdt.)

o | e | e | " | |
Max. Min. Max. Min. (mm)
(’ﬂﬁa/April 37.25 16.39 64 48 9.79 0.0 5.36
ag/May 38.33 21.42 66 48 8.42 0.0 5.89
S[/June 32.57 22.32 83 62 6.67 209.00 3.94
ﬂ?’l'l_&‘/]uly 28.04 20.62 90 80 3.78 267.00 0.90
3R/ August 27.65 18.73 89 79 2.67 231.40 1.32
ﬁﬁﬁl?/September 30.92 19.18 87 66 5.43 91.20 2.04
34?g_5|’\'/0ctober 31.70 18.33 82 67 6.34 140.40 2.66
Fa+R /November 30.05 11.27 67 55 7.72 1.50 3.53
SR / December 28.39 11.58 79 59 6.45 0.0 2.95
G‘F‘]Er\PT/]al’lual‘y 29.86 10.47 81 57 8.24 0.0 3.27
W'\Pf/February 32.25 12.38 75 57 8.46 0.0 3.16
A<l /March 34.14 14.40 70 48 6.95 0.0 3.88
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