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WihY [ Preface

et AR @ wdE J§ Sfw
SUNNT & Y W U ofggT @
farf /T €1 IR T S
¥ ¥a1g 3R g BT M TR &
JTATdT ITHIHIRT bl T TR

.'I.warfﬁ wﬁa o P &1 e @
!'.:M(I...II."' I'|'||'||"' I Hl ol W @ ot @

WY B & A, g WS 4
TegT & I vggenl R @Rf axd & SN b SHged @
G-I@4 ; U] UG Td I SuS &b g 4 et @t
faera ; T vg efisfia gRRIRET; @7 Sidt T IRt & T
afferenc I<uTg BRI e aTelt Iure Henfifsa; Frefisia
Td I FEEd OEfT; vYusRu U§ fafe feagwet @t
Alenfih geaior g IRfafiay srerar @R @ ffte
YT HRIHAT dm a1 fad AT aRSHIsT & Aresm |
EQIRIESISI

A Y, 9IP3U — QN U Tgg AGHAYE FQeierd giRT
I o @1 &Y U fhest i arfh @ i feetg
fdfer afafcr gRT Wt & forg RRIfua fovar maml s A
& ST B 1 P! g T S1h v© w6 T drse ¥s, =
&1 Q1 Traferd ot e ofiar gyt w@ oty Tohg AR e
6t yaferd e iy yder ot dten T v o SiftreR
TRET0T TfRyaRYT, S fgt # ustiend RR T B ATt W &
IR JUAPHAT JAT TRASHAR 1625, SISIAR 1626,
ZIRNSTIRR 1657 TG SI3SHSR 1669 Bl Jediad WS &
foTq Qi YR @ISt T ofgg -icde IgAd™ g
wieun § e R wanl w9 U SRS & Aedd |
ST N SO IR UR SR B T | T g,
STl YR1G Qa9 o foTq AfES0] Gersheli, FISIeyT Tfnaya qem
g & ufa |fesy a1 vfog &1 dga @ & forg o
g™ S fhaT T ART N Ugel! IR ggT DI b
P alet Mol areRe T B G H §E B MHeg -
ST Ud Agg SIIEe Feaner gRT =gAad &fd & |y
dIR d TE 21 A1 @ T N T AggT b AAHR B
forg faftrr Aol & Gy R oft oRf uRw fhar g1 R
HY gz uRyg & 3 T iR foft Feat & ary
AT AR gY Fftre afRasrT wrf TRy fe g1 srepergy -
S (& deg IrgaeE e, «ifEd R @ISl @
GG Acad AU URASHT &Y U FHT IHTS 71 WIS
T4 gg WR B AR cad srgaam aRareHT & fafte
Pl gRT FQeTerRT & 31y H YRUR ARG far maml Bt
&I aeflem o & forg uoTe Y Rrafiener, gt § sifge
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Onion and garlic are the two essential commodities
in most of the Indian kitchens for daily
consumption. Apart from adding taste and flavour
to the Indian food preparations, they also add health
benefit to consumers. Being a prime Institute
exclusively on these two commodities, we work on
several aspects related to germplasm maintenance,
development of new varieties for quality produce
and high yield, disease and pest resistance;
production technologies to get maximum produce
with less water and fertilizers; pest and disease
management strategies; storage and transfer of
technology to different stakeholders through
different research programmes and externally
funded projects.

This year, Bhima Shakti which is a red onion variety
of ICAR-DOGR has been notified by CVRC. Also
two new onion varieties viz., Bhima Dark Red and
Bhima Light Red, two extant onion varieties viz.,
Bhima Shubhra and Bhima Safed and one extant
garlic variety Bhima Purple have been registered
with PPV&FRA. Four red onion lines viz., DOGR-
1625, DOGR-1626, DOGR-1657, DOGR-1669 were
introduced in AINRPOG trials for evaluation. The
research work on haploid induction in onion
through in vitro gynogenesis was carried out. The
research work was also carried out to identify the
tolerant lines for drought stress, water logging, wild
Alliums tolerant to Spodoptera exigua and thrips.
Garlic virus C infecting garlic in India was reported
for the first time. ICAR-DOGR has designed and
developed a controlled storage structure for storage
of onion with minimum losses. We have also
initiated work on development of different
machines for mechanisation of onion and garlic. The
different project works were initiated in
collaboration with institutes of ICAR and private
organisations. ICAR-DOGR is a co-ordinating unit
of All India Network Research Project on Onion and
Garlic (AINRPOG). The different centres of
AINRPOG contributed immensely to the mandate
of Directorate. IXth Annual Group meeting of All
India Network Research Project on Onion and Garlic
was organized at Punjab Agriculture University
(PAU), Ludhiana to review the work.

Promoting onion and garlic production in non-
traditional areas was our prime focus in this year.
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TR WIS U4 g Aead Sgae uRAIsHT &t Faif arftfes
g d3% BT M foam T

9 9Y IR URERe &3 § WISt U oggd & ScUIGH B Il
7 R IR U Bidd @M g SN SU-gieHT &
3T TR (WERTY) 3R qaiR weiiy & 7 3 veet
Uq TfRTeur BRI BT RIS fhaTl HIPhargy — WS W
e Y FuTerd gRT T AAet ot uferad &
AT AN B g W AN Y™ < AT U 3fawR”
v &R v JIRiE GME) o1 e R T S IR,
ST, S0 IR T ST | SR 200 SAUMHH!,
fRrefagl, SeFmufRll e o feqae! =1 9 foran| Rurefel
¥ & SRM, WHY — W Ud Tegd gaa e
GRT BRI 7@ — H_7 IR, SO SU-JIorT, Sgfed S
SU-JISTHT, STHT IS TSN & 3Rl frami & fow ot
62 Tfeamr BT ST by MU iR =T T olegd 4
eI el of aefifa v & e | At ueeffRi |
a7oet TFiGRY Gof aRTE TS| ST ST SU-ASrT Wb &
SICHTd, WITST U e ! Hrenfifdl & ar  srgefad f
& ol @1 freor < Y T vz it 1 e 39 o
TERTE & Pol 77 ST ScaIGa! D1 TfIET uerH fovar

Frdeifen Foft riieRY & 3k, fanRid i & ST ST
T4 IRl B MieATiRd B & TR A T fo ofier s1dh
© & fIeaia ddes W1 ST & fow it Sef Scaes
HEOH, ITAMIEIG & AT T FHSAGT SUF IR gwler fhy
T

gl. freira TgT, Aftd, SWR 6 AEIQed, WIdHerdy; S
v, Rig, SU Agiees (Srmamt f5) vd ot & SIdhRM,
HED HEIeed (SJFEM f9e™) §RT Ug™ fhy U fFR=aR
FEIRT & UROTREGHY & TR & g Iyt a1 gt
IR UM §9a g Tl H, 390 uf g1 Fastar w@ aee
yhe Rl gl H, TR Feae & wft defiel, deir,
TR T 3 PHAR! AGwl Bl gIdTG ol g SR Y
2 39 feuTs) Teh1eM B T W Ut e H U U AR
& foTQ a1 HUSer i F9TS ool g 3T 37N & 6 5 Rue
4 3 TS SR @I (g @G b RaERe! $ o1y ot
SRt grft iR 89 e T ofgge ScUIed B ATMBR T
e a9 Y fem & S FRAR TaRT @R I

‘>f
aor fRig
Qe

11

We have conducted several demonstrations and
training programmes at Nandurbar (Maharashtra)
and North Eastern Hill (NEH) region under Tribal
Sub-Plan Activities. ICAR-DOGR also organized
International Symposium on “Edible Alliums:
Challenges and Opportunities” in collaboration with
Indian Society of Alliums. About 200 researchers,
academicians, industrialists and other stakeholders
from India, Japan, South Korea and Israel
participated in the programme. During the year,
ICAR-DOGR organized sixty-two trainings for the
farmers under MGMG, TSP, SCSP, ATMA, etc.,
schemes and participated in nine exhibitions to
showcase onion and garlic technologies. New
initiative taken to train scheduled caste farmers
about onion and garlic technologies under
Scheduled Caste Sub Plan (SCSP) scheme, total 77
onion growers from Maharashtra were trained in
this year.

To promote seed production and distribution of the
developed variety under public private partnership,
a Memorandum of Understanding was signed with
Krishi Unnati producer company, Osmanabad for
truthful labeled seed production of onion variety
Bhima Dark Red.

All this was possible only because of the support
extended by ICAR and constant encouragement and
guidance by Dr. T. Mohapatra, Secretary, DARE and
Director General (ICAR), Dr. A. K. Singh, Deputy
Director General (Horticulture Science) and Dr. T.
Janakiram, Assistant Director General (Horticulture
Science). I express my sincere gratitude and
reverence towards them. I thanks all the scientists,
technical, administrative and other staff of our
Directorate and also the editorial board for timely
bringing out this bilingual publication. I hope the
information provided in this report will be of great
use for all the stakeholders of onion and garlic and
we will give our continuous efforts for making
onion and garlic production profitable and

sustainable.
4
).

Major Singh
Director
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3O I P IATAR, HPIANFI-WIS Ud Agg
gAY R, IMTHTR gRT oo fafs
PprRispHI 3R TURE deed /aTer fax Nt gkt
H FRAT SR QT T TR Ay & 3refrar,
QIS TG AggT & Icuied T BRItk TEe gg
e gRT ffafid &1 78 e dienfifeal
fFATI 1 TRIfeT @xa & foTg ugelt va Hfdremn
HRIHH AT Y MY AT & AHIII- T
AEGH IFHIH QAR ISTHTR GRT TSI
st wrfiqRt & dgad Y ST Scucs wru!,
SEAMEIG & A1 W HT 5 A1 S1h & &
e olges dier Scure & fofg vas weitar s
R gXeR Y U arfs famRid o & ofist SeureH
Td fIRor Y ggrar I S A $AB AT & Pl
RCH . . & |y i @ qusRe g G
T Ug 4Ry b fo Ueb I SO IR ERRITER
Py M af 2018-19 ¥ by U gAY W
fargRes IRt & aRormt ot g5 o dau o
TR T T Bl

HRIeT R

ool gerefier 31T uqref 391 & foly URY § Tahdt o
T4 9§ TG g A T o H1EIH ¥ fadmRid fhg 1w
Tl 55 I Pol gomedial 3 ggref e arel Ahg
TSt GererHl T Reft BRI & SR et faRa |
P 37 dopHl § 15 ufded | ot il pa
goreia 3 uqref i g Tl Sif¥haH $d
gerefiel 3 ugref i Tael-SieR- 1di-q 7
(w=ft) (19.38 wfderd) & yrm R SEfs o)
Jori1g foremt o g 12 ufcrera & oft 37 o) fsaapret
3R aufepral A & GRM P 40 T UlergH
ST T TURIERUT Qd Hedien fehaT TRIT| HisHepTal
4 STgl 6.55 ¢/ & I 3id & A1 Hol qoftg
SUST § 19.79 /8. | 0.48 T/%. P far urd
TS SEf% quieTel & QRH 29.66 T/3. & T
3IIRIT & 1Y 89.24 T/, A 6.36 T/, DI frer
UTg TS| UehRIE 51T § 4.37 39T, /a1, & 99y 3iAg
b WY 3 A 9.23 fHun/u. & Py g gl
3rf¥raay Tt AT Uferm cgavig St 607483
(9.23 fgm./u1) o Safd =gAq9 AT Yforrm
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As per mandate, ICAR-Directorate of Onion
and Garlic Research continued various research
and development activities spread over seven
research programmes and eleven
adhoc/externally funded projects. Apart from
the research activities, demonstrations and
training programmes were also organised to
train farmers on new technologies of the
Directorate for production and post-harvest
management of onion and garlic. ICAR-DOGR
also signed MoU with Krishi Unnati Producer
Company, Osmanabad for truthful labeled seed
production of onion variety Bhima Dark Red to
promote seed production and distribution of
the developed variety and Kala Biotech Pvt.
Ltd. for design and development of controlled
onion storage structure under public private
partnership. The abridged results of the
research and development activities carried out

in the year 2018-19 are summarised below.
Crop Improvement

Total 55 high TSS white onion lines, initially
developed from single bulb selection and
further through mass selection were evaluated
during rabi season for TSS. Thirty-seven lines
had TSS more than 15 %. The highest TSS was
reported in HT-GR-1B-M7 (SC) (19.38%)
whereas all the checks had TSS less than 12%.
Forty wild Allium species were multiplied and
evaluated during summer and rainy season.
Total foliage yield varied from 19.79 t/ha to
0.48 t/ha, with overall mean 6.55 t/ha in
summer, while, it was varied from 89.24 t/ha
to 6.36 t/ha, with overall mean 29.66 t/ha
during rainy season. Allicin content varied
from 3 to 9.23mg/g with overall mean
4.37mg/g. The maximum allicin were recorded
in Allium tuberosum EC-607483 (9.23mg/g),
while, Allium tuberosum MKG-88 exhibited
minimum allicin (3 mg/g).

iii
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eIk psT-88 (3 . /an.) H weffa gl

AHIIY - WS U4 g Saae FAQere,

ISR gRI [Jafid @ fee oftar orfe’
(SIASTIMR 1156) BT HY Ta foheAT dHeaor HATeT,
R IRBR & D 5 BRast, 2019 Pl SIRY oI
SMRTET T3 692 (8) TR SAfeRyfEr fopar |
39 o5 &1 RIRIRYT oty U, SfiRaTg, aie,
e UQQT, HENTY 3R anfsen oy § Wl & forw &
TS g1 ofTeT RITST & IR G0EhHT I SINSISR 1625,
SIRMISIIaTR 1626, SIBMSIAR 1657 TUT SIBTSIAR
1669 @I Ig—Teh e &b oY ATl AR T
QIS WG g Acady SFIEY NI gRigon
iyt fpam | =T Y §F 3 fhet (ofiAr ST XS
7q T d1ge ¥8), I vaford @t feRt (i g
Ug Wi Athe) AT STegH Pl Ueb Uiferd foher Him
qdeT Pl FREOT WIS & forg dter e vd Py
ANfYBR FReror wrfdraeor, 7 gt & usfigpa awman
T ST Y e fee Ama: oy R, o v
IR A1 T IR TggT DI U e WiHT SfipR
Ugel A @ dlar 5 td pue SfieR wRem
rferexeT, 78 gl o dusiipa g1 dter 5 1d v
PR FREUT UTeaul, 3 @l GRT WIS Bl i
fopedl qma; o afs, i a1 @ ol gw @
TUSTIEhRUT JTeraT SRIUH UIeruT foham i <@l 2

URTThT & WU H JIFT ST I8 dAqhHT T 546 -
SIR, 571-TUA3R, HUI-TH-1, HTA-TH-2,
JRSIYT 1, SRSl 2, IR 3, ARSAUT 4,
IR 5, 1604, 1605, 1606, 1607, 1608,
1609, 1612, 1613, 1629, 1630, 1657, 1663
qem 1666 & AT UM THTH bl (YU 48 T,
TIUH 65 U, THUH 111 U, THUH 222 T qefT THU
1600 T ) &1 HIRT BRIDR lel ST &b Pl 110 F1
o BRI Y TUI Ui det WISt R de derep
T GIHRUT AT YUHIDBRUT T B FIIT gl &b AT
SR @1 7| 9atd get (11 eEvem H 17 3
TSITT 3R 13 3R ¥ 3 3fh: UoTd) & Udbel g |
3id: Tt dorshHl T fderT drf Ty WR g1 sre
A1 Uqd el & A1 Pl G RN AP DI
Tedich Ao’ JEaT Bl Idl o & forg fohar
Rrad ammuifdes w7l 1 SN fhar 111 FeT g
& Acage (SSRs— Riruer g Rdted) & & aR

v

Onion variety ‘Bhima Shakti” (DOGR-1156)
developed by ICAR-DOGR has been notified
vide Gazette Notification S.O. 692(E) dated 5th
Feb, 2019 by Ministry of Agriculture and
Farmers Welfare. It is recommended for
Andhra Pradesh, Chhattisgarh, Karnataka,
Madhya Pradesh, Maharashtra and Orissa.
Four red onion lines viz., DOGR-1625, DOGR-
1626, DOGR-1657 and DOGR-1669 were
introduced in AINRPOG trials for multi-
location evaluation. Two new onion varieties
(Bhima Dark Red and Bhima Light Red), two
extant onion varieties (Bhima Shubhra and
Bhima Safed) and one extant garlic variety
Bhima Purple have been registered with
PPV&FRA, New Delhi for its protection. Three
onion varieties Bhima Kiran, Bhima Red and
Bhima Raj and one garlic variety Bhima Omkar
were already registered with PPV&FRA. Three
onion varieties (Bhima Shakti, Bhima Shweta
and Bhima Super) are under registration/ DUS
Testing by PPV&FRA.

F1 hybrids of red onion (110) were developed
by crossing five MS lines (MS 48A, MS 65A, MS
111A, MS 222A and MS 1600A) with 22 elite
lines selected 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. The purification and multiplication of five
red onion male sterile lines were continued
with the selected bulbs. Development of inbred
lines from single bulb of selected parents (17
inbred in I1 and 3 inbred in I3 stage) are in
progress. Ten onion hybrids along with their
seven parental lines were evaluated for hybrid
purity using molecular markers. Out of ten
microsatellite (SSRs- simple sequence repeats)
markers, four were found to be polymorphic.
All four polymorphic markers revealed
polymorphism between the male and female
parents of one or more hybrids.
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IEOURI T Y| [t AR} IERdIg HTR] H Uep 31
31ferep HepRI b R g HIGT Udfepl b sftar qgHI0T T

YdT dedT|

Jorig et & are geselt @_w (114 wifea), <&t
(41 SEIUIH TS A 176 HIfeT) =1 WRI% (41
U WIS Wi 231 WIHA) & IRE W
SGed BT Jedich fopdT 1| WXt B &b GRH,
oy 1327, 1717, 1719 TAT 1509 H 28.0 /2.
QA ot arferes &Y fouue I e IuT gIfkaaT i TS
IR T s e foe ofl|r ¥ (20.27 &/3.)
& qprael o dgeR OIS TSI < et 7 89 wfrera
A ot IR fauvE I Seg ISt HTH BT T SR
AT & 3 Wit SS9 dR dTet dai @ g T8 TS|
& WS & v H guifg IuI & foly Iugh I
qLTehHl <l THIHT BR TR S aferd WIS g
foet ofeT for (12,5 &/2.), ofimr amge ¥ (12,5
c/g.) wd ofimr afk (12.4 ©/2.) &t o |
dohH 1550-W. (22.2 &/R8.), 1549 - @.
(21.7 ©1/3.) 3R 1546 - W. (19.5 T4/8.) #
SPEHIT BT A Pal IR Yoy SusT gof i TS|

QIS § SRS & JTE 9 RO SeoRor fapa
clfth 9ge A FeheRdl &R UIS 75| A H g1 qley
3TN &7 Hrf ST qurieUr Save H Bl AR
oTE IGIfHepTel Tt o fofy 3TTafres SuiaRur Heihrel
fdepfaet fehaT T fSRAhT IUANT At DREBTA, CENH3
S ST & AT WISt 6 WUTR &g AT ST <@ B
Yl § SEHIUCT o o et 80 THUAINR AR &l
BeTg Pl T8 S A 30 Ig0URI THUHATR HIR] T
STIN Tafeld WISl STGed & A&uauid & forg foha
TIT| IR Geh e & Scdied & forg, a1 fafer
g ot eRUt + faysade Hads g oMt oRdt +
SRt + favsaras dads = uaefierar & |
SIS T&l TITerd! bl IS bRl H Ahel &l Febl
AP DI off SUTR Toladt IRRA HT IHAT el
IR AP

T ScUTeH

SRR ©: auf Jeb QT Iaxeb! G Il draIe Pl
THIPd SUINT IR TR 3fdvel Wil IaRep! BT TN
PR qTel Tele] DI JoT H SPEIT B A Bl FeR
QIS ST, QT Sifdeh Bl A3 T Jal H Suaed

Onion germplasm were evaluated during late
kharif (114 accessions), rabi (176 accessions
including 41 multiplier onion) and kharif (231
accessions including 41 multiplier onion) along
with checks. During kharif, Acc. 1327,1717,1719
and 1509 produced more than 28.0 t/ha
marketable yield and found superior over best
check Bhima Red (20.27 t/ha). These accessions
recorded more than 89% marketable yield free
from doubles and bolters. Under screening of
onion lines suitable for foliage use as green
onion, lines 1550-Agg (22.2 t/ha), 1549-Agg
(21.7 t/ha) and 1546-Agg (19.5 t/ha) recorded
significantly higher foliage yield over best
common onion checks Bhima Kiran (12.5 t/ha),
Bhima Light Red (12.5 t/ha) and Bhima Shakti
(12.4 t/ha).

Haploid induction was carried out in onion
through gynogenesis, but very low success rate
was observed. Currently two doubled haploids
are in seed multiplication stage. Genetic
transformation protocol developed for Indian
short day onion which is being used for
transformation of onion with genes like
AtDREB1A, CENH3. A total of 80 SSR markers
screened for polymorphism in Alliums, from
which 30 polymorphic SSR markers were
utilized for characterisation of popular onion
germplasm. For production of virus free garlic,
two methods viz., thermo therapy + meristem
culture and thermo therapy + chemotherapy +
meristem culture, could able to sanitize OYDV
and SLV with high efficiency but none of
treatment could able to eliminate the Allexi

virus.
Crop Production

Integrated use of mineral fertilizers and
vermicompost continuously for six years
showed significantly higher onion yield, soil
organic carbon content and soil available N, P,
K and S status compared to the plots received
mineral fertilizers alone. Among cropping
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ASCIoE, BB, e iR w6l g
eRIT g31 heresh Yullell & der, A — @R
AT YUl &l el § Hepl — STl Hhederdsh
Tt § gl SEaR SUST, TGT SHfddh e T3 qei
el § IUcted] ZgIe, BRI, GICRM iR Aotk
b1 AP UGRid g8l Sifde SuERI & el H
URTaRe @t T & T8 IS gfg H 18.2 A 45.1
fcrerd i e @ @1 el gRmafe @t G
& g o S STEART B M W S § 9
g3 UIYe oIcd HIAT UTS TS | WITST b1 IS, UI9eh qical
T AT qUT &g JoET R BRBRE gerefiel Ssfamy
TG AIZHRIGSIA CIBIHRUl & UG Pl G {ha
T SR Urn w fh wiehRE gemefia Sftarg
SHTHRU IUART & 97T dHld & gt § fiued
qoI HIhRA gorrefiel SiaT] aT e a== arel
SUGR & ded Had U H 4 | 6 Hfaed a gfg
sl

STl HRTG GaTd & fofy WITST %t | Haiferes sddgAefier
SGIR AT DT YgaH I & fo1q s1ez fopar m
forae weffa g o dig uor & IR 20 A 90
Y 3T IGAR IFAAT3N Pl g1 | e Iaveiifaar
R, DG Tod IR we R wU A gaifad gt gl
ST Y Bl § STel Dl FHH dlel GI1G P YA DY
AT IR B Hefrgferas et 100 didied @t offg
STTIANT AT W7l ITT AT STt bl et 3R e
TR ga1g dH ufrfhar § wrr wfaftet § s
febU Y ST8 Srearde § Uefefd gaiT fob Siet &l Al aret
aTe IR & 3fefe Haigelier STHuRadT & Gebrael
T afesy] SiwReul 7 o1f [y st womelt 3iik ey
TR U TGfefd gUI SfeT el BHT ATl qaTE bl &l
ifeT, STt =g IRIRART & ST 3regz fobg MU R
HaeAefie SiAuedl 6 e § |Afesy Sl
(Sseg, 208) H S&R JRIA T @9Tg, IARAT TS
&Il TAT AT TS T & DI et

T TEHad! 6 AMgd o W ARGIAN! A P
BT T I BT DI AUTS PR b THT DT JETIT
feparm T o Tgfafe gar fob warst et H BRelay
& B H WA A DY AUE IR W I AT
& gD AT & qor IThHT g gonedt Jar
IGIRI g31 U ©C W ol by MY 3fiehel A U

Vi

system, higher yield, soil organic carbon, and
available N, P, K and S status was achieved in
maize-onion system compared to soybean-
onion cropping system. Organic farming
experiment results showed conventional
farming increased onion yield by 18.2 to 45.1%
compared to organic treatments. Organic
treatments significantly increased nutrient
content in onion compared to conventional
farming. Effect of Phosphorus solubilizing
bacteria (PSB) and Mycorrhizal inoculation on
onion yield, nutrient concentration and bulb
quality were evaluated that showed,
inoculation of VAM and PSB increased bulb
yield by 4-6% compared to the control without
PSB inoculation treatments.

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. Foliar
application of salicylic acid @100 ppm is found
to be effective for minimizing the effect of water
deficit stress in onion crop. The root study
conducted in onion entries in response to water
deficit and water logging stress showed that
tolerant genotypes showed well-developed
root system and other related traits compared
to susceptible genotypes under water deficit
stress condition. Similar to water deficit stress,
the root studies conducted under water logging
condition showed better average root length,
average root area and average root volume in
tolerant genotypes (W-208) compared to
susceptible genotypes.

Impact of mustard planting (as border crop) on
wild bees foraging rate showed that planting
mustard as border strip enhanced the wild bee
forage activity and their eco-system service in
onion. Hourly observation revealed that forage
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el fF 10.30 ¥ 13.30 991 & SRE gRNIAT
TSI T 3R JH0T SATGT T

SIFUReY Seeg 208, Sy, 172, WIfd 1622,
SIRNSIRIR BI8fsig 50 oI RS 5 IR oiF a9t
& oI STt 9_1a qara o WfT g uig Y1 SiFTRe
] 448, S 397, WY 1656 TF IRl 3 H
AR 5 auf & forw Hfid S gE@ & uf
SRS FGRIT gE1 WIpIIY ~ Wi St Fou
TeeM FA, IR & TR A Ry ereaa=
&b HIEIH H ST DI PHI b TRT ARG Dbl g i
TS|

TAeT SIRET

AT &b e TelTgoTl fhe TR &R & folg
g Pl T 3D GfaNHiodg S (TH) BT T
fopam w1 enSarduAet @1 uaT M & fow gt
TATSST fohe TRIR a_ ?g ~gfaeraiiehis i (TH)
A IS RpraiFic T BT TN PN USIRIRT Bl
ST T T a7 Tl wfeR & forw de-ners
ST qTfET ifdes e @ orer fhar iR
S9! URHTUF fhar TT1 Ul gabel H aifeet Sfie
BT BT Tebed AR hieAerd Tfafafer arg 13
ST & T DD IRSTeD] o [dRog STg 3id: IIed
grgIBIaRgINT 38T &1 Yedided fear o,
SfUSpT SUAR H ST gedT, IHBISORH AR
AT RIS b [ SeHRe HfRITEeT Tefefe gg |
TSt e o faeg AU <1upstt & gedia foma |
MNiAHRT, SIS dem fhmfier & wrer vt
oy @1 Sgvga FREET U I e e o
e YIRS TR Bl T Fetam & 78 &R ufay
Tl 5 R & INTRIes BRATS & A1 o Bl S=AR
Hid R a1g T ey A AifdeieRH fic sRfany
HFATRINT T Yeiad] AR, el IR 3t (TR
A=) @1 TpY @ B AT

BAAR Ui

qRY HERT YOIt & 1T 60 | 65 Hfcierd Y miférs
ST 3R 27 + 2 W, & IAUHM Pl T & &g
I USRI g hY T IR DY T | & e &Har
alel T WUSRYT g Bl fIhRT Teh A9 07 & A1
fopam T A ARy o1 FEROT S YBR T AT Tfh
HUSRUT H HULIRA by 10 a+ft @ g Fgferd arg

visitation of Tetragonula sp was high during
10.30 to 13.30 hr.

Genotypes W 208, W 172, Acc. 1622, DOGR HY.
50 and RGP-5 found tolerant to water logging
consistently for three years. Genotypes W 448,
W 397, Acc. 1656 and RGP-3 showed tolerance
to limited water stress consistently for three
years. Water deficit tolerance were confirmed
through phenomics study in collaboration with
ICAR-NIASM, Baramati.

Crop Protection

For producing ELISA kits against IYSV, its
nucleocapsid gene (N) expressed in E. coli.
Antisera using N gene originated recombinant
antigen has been produced for preparing
indigenous ELISA kits for the detection of
IYSV. Insecticidal mannose binding lectin gene
has been isolated and quantified in for wild
allium accessions. Highest expression of lectin
gene and insecticidal activity was observed in
A. hookeri. Root endophyte Piriformospora indica
evaluated against major fungal pathogens of
onion. P. indica treatment showed induced
resistance against purple blotch, Stemphylium
blight and anthracnose. Newer molecules were
evaluated against onion thrips, significant
control of onion thrips was observed with
profenophos, imidacloprid and fipronil.
Economic threshold level (ETL) in onion thrips
was revisited, higher marginal rate of return
(MRR) observed with the action threshold 5
thrips per leaf. Occurrence of Lepidopteran
insect Archips machlopsis and Allexi virus, Garlic
virus C (GarV-C) observed in garlic.

Post-Harvest Technology

Controlled storage structure was designed to
maintain temperature of 27 + 2 °C and RH of 60
— 65% with air circulation system. A storage
structure of two tonne capacity was developed
with a special feature to circulate the air in such
a way that almost all the onion stored in the

vii
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UTH &R b | G e & $ WUSRUT g Pl Hegidh &t
A9 & QR T T HUSTRA @I Sl § ul 88
HIRID AR &y, AQifesa JH0T R TS DI IR
T R HUSRUT WREAT H Pt &fd 7.14 wfierd
qTg T$1 TN HRTH @ SR GAIGR HUSRUN a1 H
I Y B o § ugRer &f &1 geaiee
T N T & iR, 3.11 9 9.27 ufierd aal A
3R (AT 81k ¥ § Wad dH 3IR T I § e
1f¥e) urIT TN A6 AT & a1g JiGpRa dal HY
TfIed AT H 34.14 9§ 54.08 wfyerd (ofi9r s1h
VS H e HH iR ofiT ot § ey 3rfera) it e
<@ B firefl 916 &A1 & SRV Pt &ifT 44.42 9
65.80 Hfcierd urg TS|

YNRfn fadvdret § frerar @1 sreade fhar |
3T AR aTet gl Y ot el § Pt gorefiel o
ggref 39T 12.03 | 12.930 fya~T & dffwr yrar 1ar sy
o TI-2-4-1 9 Fs=¥ 9 iR ofmy fomor 4 de
Afd o7l AR Bl atel AT § Pl ol 3
ugref 39T 11.27 | 11.8337 f§a<7 & diwr uram i
T & HGE H PIg IHEIT IdT < Pl gl A
=T AR aret @l H @t e ¥ e e |
26.17 & 48.67 R, Sfivg/ 100 I Ft Rrerar g
T S fb oftr AdT ¥ 99 Y ok tH-2-4-1 H
A 21 eftl AR dql arell WS fat e oftm
AT, T fRor, T-2-4-1 qerr i afth § g
fOheIeT AT ShHST: 27.00, 52.17, 61.33 W9 65.83

o, Sfivg /100 I 91 TS|

AT ¢ BT IUINT BRI §Y FAGR W<E dlel HUSRUT
% T WUSIRG fhY U oG § FHRET Picer b
gy H fFRE i ) ufy du aawet (8.25
I /3u) P Srferpay T RidraR & Ugel T
& SR 3R TguRIT 7eg iR (5.75 e/ ¢)
Td yBdl 3peR ATE (5.5 9ot /3u) § gof &t 7|
TR

TR, gt BRIk 3R <&t Hiv & SRE S ol
ST HERTY, ToRTd 3R SR Ued § PeT 14 AT

ufth Uge[ Y™ ®g oIV MUl FReTe™ gRI

viil

storage receives proper air. Two tonne storage
structure designed was evaluated during rabi
season. Reduced physiological weight loss,
unwanted sprouting and rotting in stored
onion bulbs was found. The total losses were
7.14% in controlled storage structure. Storage
losses of onion (six varieties) in ventilated
storage structure during kharif season was
evaluated. Within 30 days, 3.11 to 9.27% bulbs
sprouted (lowest in Bhima Dark Red and
highest in Bhima Raj). After 60 days percentage
number of bulbs sprouted varied from 34.14 to
54.08% (lowest in Bhima Dark Red and highest
in Bhima Raj). Total loss after 60 days was
ranged from 44.42-65.80%.

The differences in the biochemical properties of
bolted and non-bolted onions were studied.
The TSS content varied from 12.03 to 12.93°Brix
in non-bolted onion with lowest in N-2-4-1 and
highest in Bhima Kiran. In bolted samples, the
TSS varied from 11.27 to 11.83°Brix. No
Significant difference was observed in moisture
content for bolted and non-bolted bulbs. The
phenol content varied from 26.17 to 48.67 mg
GAE/100g in unbolted onion with lowest in
Bhima Shweta and highest in N-2-4-1. In bolted
onion, the total phenol content was 27.00, 52.17,
61.33 and 65.83 mg GAE/100g in Bhima
Shweta, Bhima Kiran, N-2-4-1 and Bhima
Shakti, respectively.

Occurrence of Ephestia cautella on garlic stored
under bottom ventilated storage was monitored
using Moth traps. The highest number of
adults/traps (8.25moths/trap) were recorded
during the first week of September followed by
mid-September (5.75 moths/trap) and late-
October months (5.5 moths/Trap).

Extension

Fourteen front-line demonstrations were
conducted in three states viz., Maharashtra,
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srTfcreier fpaTl @1 SucTey R TN [ Heei
4 T e & qaeel § HIHIAgY - WS U
oTEg U Qe ISR GRT feepRid i

TS Tl o1 Ugels dgdR urm Tl
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foly a1gfse wU | g Y Al § Fdaur fpar Tl
faschwor & uelRfd gam 6 g0 &= o fharl grr
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Tenfifeat @ EH @1 S aiffe o H gf,
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4 GuR qUT AT Afafafir 8§ qriiert § gt
& Ay H I amiiie - ofdfe uRfRf
HDRIHD THE UST|

Retefefi af & SRM, W=7 T - W7 ARa, ST
S-S, TARGEd!, e onfg WhHI & sied
forami & foT Pt 62 UfdeT BRIHAT BT SRS
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qH3IY - WS G odggd age e,
ISR A WIS 9 ogg Uenfifdar o uelfd axe
2g o At vgefrt § ol arfieRt oof awrg)

fafay

oo gRT '@ ary Tferad : gRMfcRI T 3faeR’’
TR AR A B i fobam Tar s 9,
SO, S0 HIRAT TAT SE™A A ATHT 200
gaaGital, fianfasl, SurufRl @ e
fRTeReD! =1 9RT foram| | &t |t affafeat gen
HEIM ITHYE URYG, SFTAUT HATghR A,
HE Yeg AT Ua 3ifEel YR QST Ud TggH
Acad gAY aRA d A wg dod @
A I A v 1| G AT & AP —
QST U9 oggd Jgae™ Qe IR gRI
JUAT 2197 AT feavT TURIE, SRR A1 feas,
SR Afeer feaw, i foer fawr onfS o1 \ehet
AT TR TAT| AHITI—TS TG g AL
fRaTed, IETR H = uEarer, dadd
SIReehdl AHIE AT ¥ae8 ¥Rd APEE | S
TRIIRRIT Tetts TS| FRITe™ & dedge W FRafd
®Y A N 9 AggT Baal R ATD e B

Gujarat and Uttar Pradesh during kharif, late
kharif and rabi seasons, respectively for research
purpose. The seeds of onion varieties
developed by the Directorate were provided to
the selected progressive farmers of these states.
ICAR-DOGR varieties performed better than
the local checks in all the demonstrations.

Impact of the demonstrations conducted by
DOGR in Vidarbha region of Maharashtra in
the year 2013-2016 was studied by undertaking
survey in randomly selected villages. The
analysis showed that adoption of DOGR
technologies by the farmers of this region had
positive effect on their socio-economic
condition in terms of increase in annual income,
loan repayment capacity, improvement in farm
and home condition, increase in domestic

spending and participation in social events.

During the year, total 62 trainings were
conducted for the farmers under MGMG, TSP,
SCSP, ATMA, etc.,, schemes which were
attended by 2448 farmers. ICAR-DOGR
participated in nine exhibitions to showcase

onion and garlic technologies.
Miscellaneous

The Directorate organized International
Symposium on Edible Alliums: Challenges and
Opportunities, in which, about 200 researchers,
academicians, industrialists and other
stakeholders from India, Japan, South Korea
and Israel were participated. All Institutional
activities viz., IRC, RAC, IMC and Annual
Group Meeting of the AINRPOG were held
timely. The Directorate celebrated its 21st
Foundation Day, International Yoga Day,
International Women’s Day, National Science
Day, etc. special days. ICAR-DOGR also
organized Hindi

Pakhwara, Vigilance

Awareness week and Swachh Bharat Abhiyan

1X



(5 AHIII-T G TTeg rgag Feamerd / ICAR-Directorate of Onion and Garlic Research

DoOGaR

TS AT T $A 250 fFAFI DI a1 Ty
®re fadRd fbu T HPHIIU-WIS TG g
T FIQeerd, ISHTR GRT 597 i, 88
S 5 Beal, qem i I I aTet 41 Ff
ST Bl T =T 4T SR oAgg bl uor A
1 Yl DI T WPHIII-TTST TG g ATAL
fieemer, IMETR gRT Ratefei af & SR v
102.27 oG ol Reple IoTea For fopam |

activities. Monthly advisory on onion and garlic
crops regularly uploaded on website of the
Directorate. Soil health cards were distributed
to 250 farmers. ICAR-DOGR supplied onion
seed and garlic planting material to 597
farmers, 88 KVKs, and 41 private seed
producing companies. ICAR-DOGR also
generated the record revenue of 102.27 lakhs
during the year.
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Introduction
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QY H WS g @G & Hecd Pl Hegd PR gy,
TR SN rgFa uReg gRT af 1994 ¥ aadi
IS & SR ARG § WISl U oggd & folg uh
R SIHY g AU fhar Tl 491G H, AT
16 S, 1998 & Frg BT TAMFRY ISHTR H
fepaT TIT | QITST T oT@]g Y STRAET Ud fdepr Heied!
Tfifafert @1 foaR 89 & @Rur, feqwr, 2008
e, BT IR N U4 g TgHa™ Feane &
w0 H o T g SR A JgHa™ Ua e
TifafREl & A1y A1 HIHIHY - WS U Aggd
SN FRATeT & SicHfd R 11 9B gl
(T G SHTE & HY H WHGY — W WG TggH
I fIcerer), 13 T dai iR 2 Fggrft
Feal I AT DN T4 AggT R MG qRAT Aead
aRASHT ot 2

srafeufer wd wiH

AHIT - N TG g I Feenerd &t
TR QUI—ATRID ISR 9= Gol, TERTY A oRTHT
45 Pl R IMETR § AT g1 I8 T Sfd
TG I ¥ 553.8 Hick Pl HaE W) 18.32 IR W@
7351 gd # R g iR 7@ &1 qmume 5.5°
AT I 42.0° Afeqa & 9 e arfife iikaa
asf 660 fift. &t 2l

gfaret gfaem

Ig & U IASHTR | IReA Riars et &
A1 55 Tahs PN B, BT H 56 Tog 3R HSRT
H 10 Udhe &1 HY B g1 Ieg H 3MYFD T Ah
fS e Iud_ul & AT Sta-Hienfid!, gar I,
diem gRar, dS1 HEifih! 3R waaRR dieifih! &
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uferad R gRde, gfA@meil der §-A &1 s
Sepet gl |ifged Teb G Uge G bR & forn
geie iR $-Ha drigciac! gfaametl dl Fete
W?ﬁﬂ‘s‘%laﬁﬁaﬁmhttp:ﬂdogme&in

The Directorate

Realizing the importance of onion and garlic in
the country, Indian Council of Agricultural
Research (ICAR) established National Research
Centre for Onion and Garlic in VIII Plan at
Nasik in 1994. Later, the Centre was shifted to
Rajgurunagar on 16 June 1998. Due to
expansion of R&D activities of onion and garlic,
the centre was rechristened and upgraded to
Directorate of Onion and Garlic Research
(DOGR) in December 2008. Besides the R&D at
main Institute, ICAR-DOGR also has All India
Network Project on Onion and Garlic with 11
main (including ICAR-DOGR as a coordinating
unit), 13 voluntary and 2 cooperating centres
across the country.

Location and weather

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

Infrastructure

The centre has 55 acres of research farm with
perennial irrigation facilities at Rajgurunagar,
56 acres at Kalus and 10 acres at Manjari. The
centre has research laboratories for
biotechnology, soil science, plant protection,
seed technology and post-harvest technology
with modern state of the art equipments. The
library at the centre has extensive collection of
books, journals, e-sources on Alliums. The
internet and e-mail connectivity has been
strengthened for easy literature access. The

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



(5 AIPHITI-TIT T g Sge™ fenmer / ICAR-Directorate of Onion and Garlic Research

DoOGaR

g R O1eam | WS @ dggd W 9t urifia
SR 3R 9H3gy - W W& gy rgad™
fHQTerT & T Al G FlHaH TR DY
offeraT & Uy HRIET AT B

3fe

I G AggT & IeUTed, Icdteahd!, fafd § gur
T AT Jegae Tl

&g
T IeUTe, FRIfd vd uieaRer & A9 § e
Td TG DY A ghE B Serar |

arferger

o TN Ud g P UG H gfg vl U9 3 el
JUR qUT I drenfifeal W g,
FIfD IR Urfies JrgRie|
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SN gRIiaRyT 3iR fRaerRe! &1 amar Fafr|

o IR 3R g W USTETASRYT & SIRY e
=9 va drenfifear o1 dfdreor)

which provides rapid updates and all relevant
information on onion and garlic and
administrative matters of ICAR-DOGR.

Vision
To improve production, productivity, export
and add on value of onion and garlic.

Mission
To promote overall growth of onion and garlic

in terms of enhancement of quality production,
export and processing.

Mandate

* Basic, strategic and applied research on

genetic resource management, crop
improvement and production technologies
for enhancing and sustaining production of

onion and garlic.

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

e Coordinate research and validation of
technologies through AINRP on onion and
garlic.

P . .
Ca e N By OB S R

e
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B UR
Crop Improvement

IRASHT 1 : Uforgy SHged &1 U9y wd
SYAIET

HIHIHY - WISl Td A rfue fAgermery d

AIPAGU - WS UG dAggd g fFerer,
ISETR, QO & Wd S d% |, g 18 fafs
uferam eTTforRl T g <@ma fa S <@ 71 it
USRIl T T, fleergdhy Uidt (5), U wiaT fove
Wiy (3), U fiwgad (12), T egarigH (17),
v. Hobeer (16), U fisgewaiadw (9), U argi=rT
(5), T g (2), T gamom (2), T %R~ (1),
T G (1), U YRenmer (1), T SRaford=a
(1), v @799 (1), ¢ &r x g fevgargg
(Secafaet fT) (1), U Hhr devafir (g wireT)
(1), v arearRgH (1), U Wberlfaad (2) T 9
Uferad TSRl & ot 90 7T Uferad derhHl b
WREM 9N U4 dggd SgddE e,
ISR, JOT & T H foham T 7 9, 26 drshd
gSuq gl dtel T JAT T, 3TecisdH did (2), T
foegeivm (1), T o (2), T sk (1))
U 37cergdd Yol AT U, Sgavigd H SO | T
e & ff g QT T el ¢ oo § AT
T 3R T fvgerd § hRas HEM g8 g
@1 e

quita IUHRT & forg Fisaarer AieH & SR
=g Qferaw goTforal &1 Jedie

AT T & GRF, Pt 40 I Yfergd USTTfol
(19 Uforam cgaeiay uaTfadi, 1 Uferrd Oeriy
SIITRIT, 3 Uforyd grg=—~d USTeRil Ud 14 Uforgd
Hebmerd YSTIcRIT, 3 forrd Higr USTirdl T JorTensor
e Heaie fopa | diter 9T % 4 H1E IR dgelt
HeTg DI T3 | HSHPIT AT &b SR PeTg b q9T B
ey § IuoT § fear g @ et $o goflg 3ue
¥ 19.79 TH/3. ¥ 0.48 T/ &I oI dorr P
IIRIT IUST 6.55 /8. UTE TS| Siafp iferpan guffg
U (19.79 T/.) BN Vforrg cZavTT BHoTfehetT=

4

Project 1: Management and utilization of
Allium germplasm

Collection, conservation and
documentation of wild Allium species at
ICAR-DOGR

In field bank of ICAR-DOGTR, total 18 different
Allium species are being maintained. Total 90
wild Allium lines of different species viz., A.
altaicum Pall (5), A. cepa var. aggrigatum (3), A.
fistulosum (12), A. tuberosum (17), A. macranthum
(16), A. prszewalskianum (9), A. chinensis (5), A.
hookerii (2), A. schoenoprasum (2), A. fragrance (1),
A. angulosum (1), A. ampeloprasum (1), A.
cariolinianum (1), A. senescence (1), A. cepa x A.
fistulosum (Beltsville bunching) (1), A. cepa
Shakespeare (bulb onion) (1), A. ladeboramun (1),
A. ascalonicum (2) and 9 Allium spp. were
maintained at ICAR-DOGR, Rajgurunagar
farm. Out of these, 26 were found flowering; A.
altaicum Pall (2), A. fistulosum (11), A.
schoenoprasum (2), A. tuberosum (11). In A.
altaicum Pall and A. tuberosum, flowering was
observed during January-May months. A.
schoenoprasum flowered in the month of March
and A. fistulosum in February.

Evaluation of wild Allium species
during summer season for foliage
consumption

Total 40 wild Allium species (19 Allium
tuberosum Spp., 1 Allium angulosum Spp., 3
Allium chinensis Spp., and 14 Allium macranthum
Spp., 3 Allium cepa) were multiplied and
evaluated during summer season. 1st cutting
was done 4 month after transplanting. The
variation was observed in yield respect to the
time of cutting during summer season. Total
foliage yield varied from 19.79 t/ha to 0.48
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e 1587 Uofal ® Utg T gIAifh, ~JcH Susl
vforam Hebeepy TuHe 3216 (0.48 /) H aof
N S Wt e @ Tum verw egaNig
BHoTfpRT 3TTA 1587 & SURT oI (aTferar 1.1)]

t/ha, and overall mean 6.55 t/ha. While, The
maximum foliage yield (19.79 t/ha) was
obtained in Allium tuberosum Kazakhistan All-
1587 species. However, minimum yield was
found in the Allium macranthum NMK-3216
(0.48t/ha). All lines were followed by Allium
tuberosum Kazakhistan All-1587 (Table 1.1).

arferept 1.1 : isHdTd HIT & SRE gvify I & T a1 vforgm uTiferil &1 uia S= Susiefier unferi

Table 1.1 : Five high yielding accessions of wild Allium species for foliage during summer season

=g vferay wefaar

Wild Allium species

Heqeprer dlvaw
Summer season

Pl U
(e1/%.)
Total yield

ggelt ders : 18 urd, | gt @ers : 23 anle, (t/ha)

Ufor SR doTTfenea 3ffed 1587
Allium tuberosum Kazakhistan All-1587

vforrg cgaea AISTT 16418 (I5)
Allium tuberosum CGN-16418 (Flowering)

Ufer cgavaH Jcel Tad TRGATs Hieiied 16373
Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

vfer eI $¥f 607483
Allium tuberosum EC-607483

UforI egeRiTT Telt 3183

Allium tuberosum NG-3183

rfecep =TT
C.D. (5%)

guifa SuMTT & fore aufere & SRM o=
vforgd STIfcrdl T Jodiae

i UBR, Pt 40 I Yform Uil (19 Yforam
I USRIt 1 Tforrm YgerTs wSTIfert; 3
VforrE  ATgAfNT USTRRRIT; 14 Ulergw Ao
YSTICRIT; Ud 3 Uferd $H197) 1 UIHIEhRUT Ue Hedich
JufeIer & SR B TT| gy 9o & 8 918 91
Ugell IR PeTs df T2 29.66 /8. &I id b
q1Y Pl yuffa IueT H 89.24 /8. A 6.36 TH/7.
& Rrrar e Y fireft Safds srfdredy v =gaad
uuffg IUST AT Tforr SgavRTg dotTichRaT 3Tet
1587 TTfT (89.24 T/3.) H iR Ulermm Aoy
TS 3236 (6.36 ©/3.) H gof dY TS| oft et
BT XA UfergH STIRNTH BTl 3lict 1587 &
IR AT (dTfetept 1.2)1

2018 2018
Ist Cutting: 18 lind Cutting: 23-pril
March 2018 2018
10.58 9.21 19.79
9.32 8.90 18.22
8.49 8.68 17.17
7.55 7.43 14.98
7.46 7.17 14.63
1.37 1.72 1.54

Evaluation of wild Allium species

during rainy season for foliage
consumption

Similarly, Total 40, wild Allium species (19
Allium tuberosum Spp., 1 Allium angulosum Spp.,
3 Allium chinensis Spp., 14 Allium macranthum
Spp., and 3 Allium cepa) were multiplied and
evaluated during rainy season. 1st cutting was
done 8 month after transplanting. Total foliage
yield varied from 89.24 t/ha to 6.36 t/ha, with
overall mean 29.66 t/ha. While, maximum
foliage yield (89.24 t/ha) was obtained in
Allium tuberosum Kazakhistan All-1587 species
and minimum yield was found in the Allium
macranthum NMK-3236 (6.36 t/ha). All lines
were followed by Allium tuberosum Kazakhistan
All-1587 (Table 1.2).
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Arferept 1.2 : Iufple AT & SR uifa Sust & forv a=a vforgm wmfcrat &t uier S Sustefie e

Table 1.2 : Five high yielding accessions of wild Allium species for foliage during rainy season

auferar wiw P IS
Rainy season (es1/8.)

I Ufeigd aStfaan

Wild Allium species

Ufor egERINgH Pt 3ffedl 1587
Allium tuberosum Kazakhistan -11-1587

oferam egeRIeT HiSfitd 16418 (Ysu)

Allium tuberosum CGN-16418 (Flowering)

o egeRiT St 607483

Allium tuberosum EC-607483

Uforr cgFeRTT TATHG 3219

Allium tuberosum NMK-3219
UforT egaRiH Jiee o FRGATS AISTT 16373

Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

Total yield

: ' (t/ha)

2018 2018
Ist Cutting: 12 July Il ndCutting : 28 Aug
2018 2018
41.34 47.90 89.24
38.35 33.98 72.34
30.68 39.02 69.70
30.74 38.08 68.82
32.96 34.45 67.41
8.02 8.66 8.34

PIfeaep T
C.D. (5%)

guffa vt & fore Msgewrer va aufera &
RN a7 vforgm ISt &1 Jeaiae

fisaarel 3R aufedrel & SRM Pt 40 a7 Yforgm
gortferat (19 Yforyw egavivam uaiTfadt; 1 Uleram
VJTNgH SSTIT ;3 Uferqd arg-f—ae USTiicri; 14
vferre daseer USTIfcRIT; Td 3 Uferg HigT uSTfoR)
DT TUHIDRU TG Hedi- b1 11 sHepTel Ta
qYfepTct & GRM Ufergd cgavigd |, Fal uuffg Iust
¥ wuen 3.13 /3. (Vforgy cgavikiy Jieal vad
TRGATS AN 16412 (TH) A 19.79 /2.
(TR SERIRTH PHoTlihRiT 3T 1587) & & 3R
29.05 ¢A/%. (Vforgw cgavigg Tidhst 88)
89.24 /%, (Vferyg egarivag domfded™ 3ffet
1587) & 19 &1 & TSI Tforrm VgerrTd ST H,
IfsaapTet 3R aufdTet & GRM Pot goffa IusT 10.59
qem 23.69 ¢/3. & &9 US | o AR
TSR H, fisHepTer U aufepiet 5T & SR o qoffa
SUST HHI: 1.08 /3. (Vforrg argf=eT T
3165) A 3.02 /. (Vforgg g4 THUHD
3249) & di° R 7.32 (Ulergm arg1=xg Tioit
3165 ) ¥ 7.82 /3. (Vforyd argi~yd T Iuqdb

Evaluation of wild Allium species during
summer and rainy season for foliage
consumption

Total 40 wild Allium species (19 Allium
tuberosum Spp., 1 Allium angulosum Spp., 3
Allium chinensis Spp., 14 Allium macranthum
Spp., 3 Allium cepa) were multiplied and
evaluated during summer and rainy season. In
Allium tuberosum, total foliage yield ranged
between 3.13 t/ha (Allium tuberosum Rottl Ex-
sprkuchaai CGN-16412(f)) to 19.79 t/ha (Allium
tuberosum Kazakhistan All-1587) and 29.05 t/ha
(Allium  tuberosum MKG-88) to 89.24 t/ha
(Allium tuberosum Kazakhistan All-1587) during
summer and rainy season. In Allium angulosum,
total foliage yield ranged between 10.59 and
23.69 t/ha during summer and rainy season. In
Allium chinensis, total foliage yield ranged
between 1.08 t/ha (Allium chinensis NG-3165) to
3.02 t/ha (Allium chinensis NMK-3249) and 7.32
(Allium chinensis NG-3165) to 7.82 t/ha (Allium
chinensis NMK-3247) during summer and rainy
season. In Allium macranthum, total foliage yield
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3247) & d UlS TSI Vlermm e e H,
AT vd aufare & SRME Pt goffa Iust A
A 0.48 T1/7. (Uforr Hghme/ THwHG 3216)
¥ 0.98 TH/R. (Vforgw dAbrey TIUAdG 3246) &
dfr 3iR 6.36 T/, (Tformm dgwer THTHS 3236)
H 12.50 /%, (vferrm ddwerg Tiud 3229) &
St urd | vformm gy venifr §, ATt & SR
ot quffey JuST &l 7.02 e/, (i afh) | alaw
8.59 &/, (=1 fevvr) e g S ik 3 @IS
vforg #fiaT § G dHelR HeAT HNd A8 & ADT|
fsaepTer & AT A1 auidre § off B T o
uoffy IuST & A § Uferrd e TN |
SR 7181 uTs g (rferat 1.3) 1 MeHeprer 3iR aufadret
P SR Dlg P I guitg IgoT § feIar g B
fiett| srferpay goffa Sust (109.03 &1/%.) Yo
CTIRRTH BT 3l 1587 WSfedi H Ud
QR Ufered egaRIgH HSiied 16418 (I59)
(90.56 TT/8.) W Vo cgaviTT ST 607483
(86.87 e/2.) ¥ g TE|

ranged between 0.48 t/ha (Allium macranthum
NMK-3216) to 0.98 t/ha (Allium macranthum
NMK-3246) and 6.36 (Allium macranthum NMK-
3236) to 12.50 t/ha (Allium macranthum NMK-
3229) during summer and rainy season. In
Allium cepa, total foliage yield ranged between
7.02 t/ha (Bhima Shakti) to 8.59 t/ha (Bhima
Kiran) during summer and there was no further
foliage growth, therefore, no cutting could be
possible in Allium cepa in rainy season. None of
the species was superior to the Allium
tuberosum spp. for total foliage yield in
summer season as well as in rainy season (Table
1.3). The variation was observed in foliage yield
respect to the time of cutting during summer
and rainy season. While, The maximum foliage
yield (109.03 t/ha) was obtained in Allium
tuberosum Kazakhistan All-1587 species. The
line Allium tuberosum Kazakhistan All-1587 was
followed by Allium tuberosum CGN-16418
(flowering) (90.56 t/ha) and Allium tuberosum

arferept 1.3 : fiSHBI Ud gufret & SR a7 Uforgd USTIferRil § goify Iust T

Table 1.3 : Foliage yield range in wild Allium species during summer and rainy season

el
Species

Hreqeprer Suwt T (e51/2.) auferar Iust T (e1/2.)
Summer Yield Range (t/ha) Rainy Yield Range (t/ha)
vferr cgaRIaH Allium tuberosum 3.13-19.79 29.05-89.24
vfer VgetTH Allium angulosum 23.69
Uferm BTeARIT Allium chinensis 1.08-3.02 7.32-7.87
vforgE debeom Allium macranthum 0.48-0.98 6.36-12.50
Uferrd 14T Allium cepa 7.02-8.59 -
pifeae Ferr C.D.(5%) 8.34

guifg IuST ¥ Stg-IrafRe IR’ & forg
g Ufergq STl 1 Jedid

Ui USRIl & A1 Pel 40 I WIS GAHHT B
ATH 6 SIg-IRIe IRMieR &1 a1 o= &

Evaluation of wild Allium species for
Biochemical parameters in foliage

Total 40 wild onion lines with 5 species were
evaluated for 6 biochemical parameters. Phenol
content varied from 9.92 to 2.82mg/g and
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Table 1.4 : Five high yielding accessions of wild Allium species for foliage during summer and rainy

season

g Yfergw wstfaar

Wild Allium species

aufdre Sust | el Su (e1/2.)

Uford cgavTH dHoTlfeheT 3ffet 1587
Allium tuberosum kazakhistan All-1587

vfer egeRIgH Sttt 16418 (g8

Allium tuberosum CGN-16418 (Flowering)

vferg cgaeiaH Jcel Tad TRGATs Hisfied 16373
Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

vfer eI $¥i 607483

Allium tuberosum EC-607483

Ufer egeRIgT Tt 3183

Allium tuberosum NG-3183

ShTfecep =TT
C.D. (5%)

forv fopam wam1 6.60 AT, /a9 Y SiAd AT & AT
foheieT AT 9.92 I 2.82 T, /3 &Y Ryerdr <@
o fielt| arf¥repdy foheiier 9= SRl vferr dber
TS 3232 (9.92 fim. /am) # urd 7 @i =Aad
Ol 9T vferrm egavivi ¥ 607483 (2.82
o, /am) ® gof Y TS| UferrT Ao TUHSG 3243
(3.57 fourm. /o) ® Srfirdd welamigs AT UTg TR
gIAifh, Vo daerg UG 3236 H IPEHIY
Y A MfBaT UIgHidd e 9T (54.15 T /9)
TS TS| ST T Thlieed 310l P HET Tforrd
IR TIUHG 3207 (22.22 fmyn. /am) # ug
TS| UforT cgeRNTT Tl 88 H SyEHT ®U |
HehR T AT Pal 18d (1.49 Hfied) U8 T3 gt
YpR, 4.37 1. /I8 & AT & 1Y TAR 7=
g 3 9 9.23 . /am &t frerar &t 1 ifrmay
TARA A6 o cgevivgT St 607483 (9.23
. /o) o Sefp =gAqH A vforE cgeRigT
vt 88 (3 i, /am) # weldfa &l

vforad cgERIgT qAT Tfergd Yeiied uvita
& 5P &b SR Pl fheler, ToaHIzsS T
qISHidd 3T HIAT § 9aag

iR g7 e sifwefia o uTg S 81 TRa F ufermm

(e/%.) Total Yield (t/ha)
Rainy Yield (t/ha)
19.79 89.24 109.03
18.22 72.34 90.56
17.17 69.7 86.87
14.98 68.82 83.8
14.63 67.41 82.04
1.54 8.34 4.94

overall mean 6.60 mg/g. The maximum phenol
content were recorded in Allium macranthum
NMK-3232 (9.92 mg/g) while, Allium tuberosum
EC-607483 (2.82 mg/g) exhibited minimum
phenol content. The maximum flavonoid
content was recorded in Allium macranthum
NMK-3243 (3.57 mg/g). However, Allium
macranthum NMK-3236 has
maximum Pyruvic acid content (54.15 ng/g).

significantly

The maximum ascorbic acid was recorded in
Allium  tuberosum NMK-3207 (22.22 mg/g).
Allium tuberosum MKG-88 has significantly
highest sulphur content (1.49%). Similarly,
allicin content varied from 3 to 9.23 mg/g with
overall mean 4.37 mg/g. The maximum allicin
were recorded in Allium tuberosum EC-607483
(9.23 mg/g) while, Allium tuberosum MKG-88 (3

mg/g) exhibited minimum allicin.

Changes in total phenol, flavonoid and
pyruvic acid during drying of Allium
tuberosum and Allium angulosum
foliage
Allium
phytochemicals and poses several therapeutic

species are rich source of
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arferept 1.5 : fAIRE o= vforgm uoTifcRil & i Sta—aRISe el T

Table 1.5 : Biochemical parameter ranged between different wild Allium species

FAdIES

Wild Allium species | (fm./am) | (fem. /am)

Phenol (mg/g) Flavanoid

(mg/g)

; ) s 2.82-8.89 1-.95-3.19
Allium tuberosum
Uéi,a 7 CgerIeT 4.70 3.27
Allium angulosum
; ° 7.17-9.35 2.12-3.06
Allium chinensis
oferers e 5.88-9.92 1.70-3.57
Allium macranthum
; . ikl 3.20-4.52 1.08-1.17
Allium cepa
EAURAARED 0.42 0.49
C.D.(5%)

TSRl & dgd, W (Yferm whar) iR dEgH
(Uforer Jfergam) &Y Wt T @ud emad 9 W B
STt 81 AN WIS UG legT HED B ATy TforgH
SYSRIFH AT VYTRTH STICRIT Qe qganfiiep et
g 3R YR & YafcR R § T Wil Td QU ATIdh
TR W P (AT 81 37 ISl S g™t B e,
U, eoft 3iR 3 e SRt B et fhar e 8
qIfh SIS  AggT dhl 7gdh ol Afhferd fpar S
T ftrRl frerefie gefar aret it @ 8k g7
SfieT ret arerar e Mg @ oM # fsfefiawor
I Uh [Jhed g1 7 Uonfadi & Fofeflga afera
DT IUINT FATAT 3R WGTeT H Hgh 9 dlel Tchl &
AR W T ST e g1 gletifes, iferd ST Y Tahe
3R YISfOres ureT GFT Bl TR @A & g gEaH
e IR 79I T 2AfeT Hgeayuf g &1
g STeIIT 7 YA & [T foar R o oferm
CTIRRTH AT Yferd Yetivad SsTirdl 5 Pl fOheld,
FolaHigs 3R Ugefde 3 AT IR fafte qrommst
% UYIEl BT YAl SRR ST | A it T8 aRr
DI 2-3 AHL. BT FGE aTel ghel H PIel T AR
40, 50 TG 60° AfTIRT TATIHM W U T IS SRR
(9% : TSGRl 3legT ThHer1000) H J@MT 71 200
I P A UR P QY A9 TREA § JAe @
o fRar Tl arT qer fsfeiad aRial § g
e, Pl FeldMigs 3R UTSHiAD 3t JTHT Bl

LG
(fam. /o) | (. /am) | Sulphur | (fR3m/3m)
Pyruvic acid | Ascorbic acid (%) Allicin
(mg/q) (mg/g) (mg/q)
0.62-44.59 14.44-22.22 0.43-1.49 3-9.23
23.67 16.67 0.74 7.40
16.60-17.83 16.67-18.89 0.52-1.37 3.17-4.39
3.17-54.15 13.33-20.00 0.36-0.72 3.06-4.37
0.62-18.64 14.44-20.00 0.56-0.74 3.10-8.01
6.48 3.15 0.05 0.57

activities. Onion (Allium cepa) and garlic (Allium
sativam) are the widely cultivated and
consumed Allium species in India. Allium
angulosum
herbaceous and perennial with a strong onion

tuberosum  and species are
and garlic flavour are widely grown and
consumed in North-east part of India. Leaves
of these species are added to salads, soup,
vegetable and other food preparations to add
flavour of onion and garlic. The leaves are
perishable in nature and dehydration is one of
the options to extend shelf life. Dehydrated
leaves of these species can be used as a spice
and food flavouring agents. However, it is very
important to choose the optimum drying
conditions to retain both visual and nutritional
quality of the final product. The present study
was undertaken to see the effect of different
temperatures on total phenol, flavonoid and
pyruvic acid content in Allium tuberosum and
Allium angulosum species. The harvested fresh
leaves were cut into 2-3 cm long pieces and
dried in a food grade drier (make: ezidri ultra
£d1000) at 40, 50 and 60°C. The experiment was
done in three replications with 200 g of sample
weight. Total phenol, total flavonoid and

9
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f=wuT foam 71 40, 50 T 60° AT TTIHA
W YR SgERIH H e fOhrlel AT § JehdT shaeT:
32.60, 63.19 AT 53.45 wfied iR vlerrm
VJTNgT § 9T 35, 64.26 T 64.03 Hfcrerd g
Tl 3 9BR, 40, 50 T 60° Wi dgHH R
Vo egaeigH B Pt Telarise AT H I SHaaT:
32.20, 61.06 TUT 67.22 Whigd iR vlerrm
VTR | SISl 56.55, 75 AT 68.82 Ufierd
TIT 40, 50 U4 60° Afedad aaH W yforgy
IR H UISHdd e " B JHAE B
47.58, 79.74 TUT 81.64 ufaed iR vfergw
VJeTiTd § ShHST: 24.77, T4.40 TUT 92.60 Hdard
qRIT 7T

pyruvic acid content in fresh and dehydrated
leaves was analysed. Losses in total phenol
were observed as 32.60, 63.19 and 53.45% in
Allium tuberosum and 35, 64.26 and 64.03% in
Allium angulosum at 40, 50 and 60°C
respectively. Similarly, in total flavonoid also
losses of 30.20, 61.06 and 67.22% in Allium
tuberosum and 56.55, 75, 68.82% in Allium
angulosum were observed at 40, 50 and 60°C

respectively. Pyruvic acid losses were 47.58,
79.74 and 81.64% in Allium tuberosum and 24.77,
74.40 and 92.60% in Allium angulosum at 40, 50
and 60°C respectively.

A. tuberosum A. angulosum

Cut sample in a tray

f 1.1 : T T Fig. 1.1 : Fresh samples
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3 1.2 : P AT 531 R U@ Fig. 1.2 : Effect on total phenol content
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10
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i Allium angulosum

N N .

A

2 Treatment 3 4

T 1.4 : ursHded 3 A1 W YHE Fig. 1.4 : Effect on pyruvic acid content

= Yfergd Ut @1 STfogaia sy
Pl 25 I Yform WA & AgaAmel Uy &
ARG TTAPIges TR BT Haed fpar mr ik
TRAteE & Suerey gqd # U MY STHA &b AT
ST T T TS| T SFHHI b ST fswor
H I Vferg TG Bl Pet I Iga Pl gl
Il T AIYTH, T AT, U UG, T
CTIRRTT AT T, Qerivad UTfeal bl YTl Heiferd
TSRl o TS JTgehHl o W1 dhoRex fha
TN Af, T fbvga, U STTecisdH, U T
fore Tifien Qe ¢ wwdhenfade & U § ygarH! TS
UTTERIT T R AIGT TRAEISTE 3Tl o AT
SRIGE]

HIGIY — WTST U oIg¥ T e
fAQened # dggA SHg &1 Wahe
fgel af §, WIHey - W @ dggd gAY
fFrReTer, ISMHTR, IO S o ofggT WER@E &
oy v TSl & w9 H BRf X @1 8, B S
S o PeT IR AeGT PSS Bl Aot
T ST W, ORI 3fHg e 7 (Sfstt 7) o'
e ol aTvie BfY fafaene™ |, 31 T Haa
DT U A 3R T At Aper Y T & TTH fmar
T

Phylogenetic analysis of wild Allium
species

Internal transcribed spacer (ITS) of ribosomal
DNA was amplified from 25 Allium wild
accessions and compared with previously
reported sequences available from NCBI.
Phylogenetic analysis of all these sequences
showed that there was some erroneous
identification of the wild Alliums germplasm.
A. schoenoprasum, A. chinense, A. ampeloprasum,
A. tuberosum and A. angulosum accessions
clustered together with the NCBI sequences of
the respective species. But, accessions identified
to be A. fistulosum, A. altaicum, A. cepa var.
aggregatum, and A. ascalonicum did not cluster
together with the corresponding NCBI
sequences.

Collection of garlic germplasm at ICAR-
DOGR

During last year, total four garlic ecotypes were
added in the field gene bank for maintenance
as ICAR-DOGR is acting as a NAGS for Garlic.
Among them, one is Gujrat Anand Garlic-7
(GAG-7) garlic variety received from Anand
Agriculture University, two local collections

11
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o
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o3 1.6 : 3= vforgw miftl dY dereRT Fig. 1.6 : Clustering of wild Allium accessions

EG STged Bl Hedich

% ([ W ThB) F SR A
STHGed BT Jedich

TR AR & SR, & Temol § F el 164 e
IR 1 TIRE PN Hufder on & forg ga1 T
AEGH FUehH SI3MSIeR 505 (71.4 fbeet/g.) der
glansfler 552 (55.5 ficar/z.) § ¥t 31fdrp
faque AT IuST g5t Y TS a8l ufafedr 63, 256,
326 3R 404 T Iue R H rHef @1 3T
gfafdat & IusT emdT 2 F 46 fical /3. & §9 U
I

6 (TE § GA®) & SRE dgqT
STHIGed BT eI

dF i Hiex &Fhat § gaia fhed o ode &k

T AHBR & AT TH G & GRE $oA 106
Aggd Uil &1 gedi fohar w39 oier |
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were received from Punjab and one exotic
collection was received from Spain.

Evaluation of Garlic Germplasm

Garlic germplasm evaluated during
kharif (rabi to kharif)

During kharif season, total 164 selected garlic
accessions from rabi trail were screened for 11
agro-morphological traits. Garlic line DOGR-
505 (71.4 q/ha) and DOGR-552 (55.5 q/ha)
recorded highest marketable yield, entries
63,256,326 and 404 could not able to induce
bulbing. Yield potential of other entries ranged
from 2 q/ha to 46 q/ha.

Garlic germplasm evaluated during
kharif (kharif to kharif)

Total 106 garlic entries were evaluated during
kharif along with check var. Bhima Purple,
Bhima Omkar on 3 sq. m area. Planting material
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ATferhT 1.6 : WG & SR NG dggd Ufftal a1 ugef

Table 1.6 : Performance of promising garlic entries during kharif

(m)
ABW(g)

13T 505

TL6M (%)

30.5 37.6 25,33
15.4 21.0 39.4 42.54
11.4 24.0 41.0 54.21
16.6 17.5 40.4 17.89
13.0 18.5 40.4 34.42
10.4 30.5 40.4 31.07
3.1 4.12 2.12 4.12
6.7 5.0 11.11 12.10

7143 8.1
DOGR-505

SIAISMIAR 552 55.52 8.1
DOGR-552

SIAISflaR 56 46.38 7.7
DOGR-56

SISl 204 45.24 8.2
DOGR-204

SIefisflem 506 4371 538
DOGR-506

dted. (w) 32.19 7.4
B.P.(C)

I forere 14.56 2.1
C.D.(5%)

ikl 12.56 6.8
cv

MY : fUvE O IusT; ABW : 3iId &g 9R; NOC : Sferdi & &1, AW 50 C : 50 &ferdl @l 3fid 9R; TSS : ol

gorefial 31 ugref afer; TL 6 M : 6 W1 & SR el &ffy

MY: Marketable Yield, ABW: Average bulb weight, NOC: No. of cloves, AW50C: Average weight of 50 cloves, TSS: Total

Soluble Solids, TL6M: Total loss during 6 months

sl af W% Jedied Ueur & IUTg Bl A9
Al & AR IR M T 7| Pt TURE HUfIe
31eraT JMGfAfaeT T Ama: dter A (Jt),
gl Y e, dteft wit & FErE ([, foysaas
6 derg () Rysaas & derg (I),
i (g /=), uffa cgagr (fver/eef e/
fearefter), ot & &R 1 B FEHAar (gedr/
TegT /TET), Uil H AW (ST /Sufed) aur
o Ut (fomm. /edie) R srieel @l oSt fomar |
gt forg g Al i A oregl frear g @1 e |
Joriia fl (0.3 9§ 0.6 fpuT.) & goEat § Wi
27 (1.4 fn.), 754 (1.2 fomm.) o <if¥iwag Ius
gof &Y T ISETR 6 gRRARET § @it 5w
% SRE PeT 17 U] g IU= PR H 3RIhd
I 3R fopef) oft ufafe o et SR =18t grar m|
WW%%WWW@E‘TW
e & B | geT e S|

used in this trial is produce of last year kharif
evaluation trial. Data were recorded on eleven
morphological traits namely plant height (cm),
number of leaves, length of 4th leaf (cm),
pseudo-stem length (cm), pseudo-stem width
(cm), stem pigmentation (yes/no), foliage
attitude (erect/ semi-erect/ spreading), leaf
green colour intensity (light/medium/dark),
leaf waxiness (present/ absent) and total yield
(kg/plot). Good amount of variation observed
in all recorded traits. Accessions 27 (1.4 kg), 754
(1.2 kg) recorded highest yield compared to
check varieties (0.3 to 0.6 kg).Total 17 entries
failed to induce bulb, and no entry recorded
bulbil induction during kharif at Rajgurunagar
condition. Hence such entries with no bulbing
will be eliminated from further kharif
evaluation.

13
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arfereT 1.7 @ W% AR & SR MAHS dgg Ut &1 v

Table 1.7 : Performance of promising garlic entries during kharif season

ufafe 50 ferdl @1 gorrefieT | 6 A1g & SR

Entry R (;rrq) 3t R uaref sier | et afa
ABW(g) NOC (amr) TSS (wfcrerer)

AW50C(g) TL6M (%)

Slafleflam 505 7143 8.1 305 37.6 2533

DOGR-505

SIAISIAR 552 55.52 8.1 15.4 21.0 39.4 4254

DOGR-552

STV 56 4638 7.7 114 24.0 410 54.21

DOGR-56

SR 204 45.24 8.2 16.6 175 404 17.89

DOGR-204

SISVl 506 371 58 13.0 185 404 34.42

DOGR-506

. (=) 32.19 74 104 305 404 31.07

B.P.(C)

i< fhef 14.56 2.1 3.1 412 2.12 412

C.D.(5%)

?Vaof 12.56 6.8 6.7 5.0 11.11 12.10

MY : fauue 27T IuoT; ABW : 3i9d de 9YR; NOC : dferdl &t I¥am; AW 50 C : 50 dferdl &l 3id WR; TSS :

gorefier o ugref 8ier; TL6 M : 6 HIg & GRM Pl &fel

Ll

MY: Marketable Yield, ABW: Average bulb weight, NOC: No. of cloves, AW50C: Average weight of 50 cloves, TSS: Total

Soluble Solids, TL6M: Total loss during 6 months

W 49 & SR dggH STHged Bl
UG

o o oftr oder & A1 get 22 anepfafasm=
o & U ugel! IR T aifid i T 15 g
ITferRI T Hedias foma | faqume awe Ius & forg
Jorig fpem (20 febeel/3.) b ebrarel H UTTH e
1 (46.6 fihcat/3.) 3R e 10 (32.8 fieat/R.)
Pl dgeR UTg Tg| glefifep, Sud 10, Sed 9, S|
6, ST 3 H WUSRUl & 6 HIg 91§ 10 wfcerd & +ft
¥ MUSRYT & 9T TS STafP S o F gera
oy o @g ey 20 ufcrera eft

e SHgd &1 T @

T 24 APRIAST O & I 625 &g wfert
&1 3 I¥ TP JedihT PR P SWI, PR AT P
IR o o AR et 42 Sieeu et €1 T

14

Garlic germplasm evaluated during rabi

Newly added 15 garlic accessions were
evaluated for first time for 22 morphological
traits along with check var. Bhima Purple.
Accessions GS-1 (46.6 q/ha) and GS-10 (32.8
q/ha) found significantly superior over check
(20 q/ha) for marketable yield. However less
than 10 percent storage losses after six month
of storage was recorded in GS-10, GS-9, GS-6,
GS-3 compare to 20% losses in check variety.

Maintenance of garlic germplasm

In vitro conservation of garlic core-set
accessions

After two year evaluation of total 625 garlic
accessions for 24 morphological traits, core-set
has been formulated which comprises 42
genotypes. This genotypes-set represents the
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arferet 1.8 @ &t O & SR snaoFG Teg ufaftal &1 ugeH

Table 1.8 : Performance of promising garlic entries during rabi

Sied 1 GS-1 52.38 46.67 10.35
S 10 GS-10 40.67 32.86 12.92
S 13 GS-13 28.10 24.86 7.10
Sied 9 GS-9 33.10 24.86 17.35
ST GS-15 24.38 21.05 7.07
jllﬁ .(((;ﬂ) 24.41 20.00 19.65
?ﬁz’/jam 16.43 15.11 411
H v 12.11 13.12 10.11
STFTReT Ae Frgul Haver &t Frgul agafes fafderd

&1 ufifIeT axar 81 ifdhe SIS oeg @ ot
I8 | Wd H det & Aegd A yafdfa far S g,
SRR S Hfel § UThfich UGS & PR 8 dTet
THA T AT Pl fIes gicft §1 31d: TG SRow!
g fo Wd g @a & A1 QY 9 grE gk §
o S Hogd™ 3MTafres ARt T AR& fhar S
Q1 SU-Haed & A1 ¥ & for ugel | AFdIGT Hg
Jear wRer Hifegm o uRaeft droae aRfef & auf
IR} bG8 GRRIgRRIT T AR foharm 1Tl Uap g
R YIGUD! DT dTST Bafad Feid H Igal T 3iR
R Tiell T BORIBRUT & foIg VST 77| Wl TR
diel T agelt ¥ IR B Dl ST g

T S HRET

AHIII-T U4 dIgge e FRemed R
e & oty Ity Afeha SR ¥ & ®Y § Brf
fopar ST @1 g1 ot @ IPHegu-wIST U4 g
Y FQeerd, SRR, gor & &d § Pl 650
&% AT | AT IR Aehford WIHRIT, TR fohed,
3iiR g udifer prer uRfRRIRRI & forg Suge fafdm

12.7 27.5 42.66 11.52
11.4 41.25 43.21 6.77
11.9 29.3 4223 22.77
8.3 37 40.58 8.32
8.3 S5 41.23 30.00
17.2 50.49 43.72 29.13
3.12 10.11 3.12 3.12
8.12 15.11 8.33 8.87

whole genetic diversity of the entire collection.
But as garlic is exclusively propagated through
cloves in field chances of damage due to natural
calamities is more. Hence, it is perquisite to
conserve this precious genetic material in vitro
along with field maintenance. Ten replicated of
all accessions were conserved in tissue culture
at ambient temperature condition in already
standardized slow growth conservation
medium for year with two subculturing. Year
old plantlets were replaced by fresh explant
stock and old plants were shifted to hardening.
There is need to improve recovery of field

establishment plants.

In vivo conservation of garlic core-set
accessions and other genotypes
ICAR-DOGR is acting as National Active
Germplasm Site for Garlic. Till date total 650
garlic entries which encompasses state-wise
collected accessions through exploration,
landraces, and different varieties suitable for
under field

short day condition are

15
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fope anfiyet 81 gRussdr & o™ aten a9 (A ),
HG PT AMPR, DS P (et BT T, GREAT § &
&1 AT, YU FagR Ud HUSRUT oI JUIcHd T4
T o & MR W a4 e gallag o &
oIy 59 e @1 AU foRam T ®1 ST P
Aegd U T yafdd weel g saforg A
grfdmed} srad @ SR W@ & a1 ey fafray
2g I & foTq 3R ¥ g7 AR & foIq oA A oH
3—4 it HieR &hel § AUTS PR Dl SRexd @il gl

HIpIU-dIemgeiva, sitR # dgga
STHIGed BT Jedich

AHIII-N U6 dTegs e Feemerd gRI
HehfeTd Td Rl Bl 3T S gRT 3Mgft fag g
TG ST BT ER&T fhar m ok &l A &
SR U9 faearsti & foTq ge Jeariad fama |
9 SR, PoT 84 AAFHT BT Hedich1 foma T 3iR
g STFvReUl B fJUue I SUST & A 24,43
282,77 fiheal /2. BT Sga e veRid g5 |
SIGed Y 3id fquuE arg Iust 94.37 fiead /7.
TS TS| FI9E a1 fhe Hamseiva—Tqohar el
(110.97 fiea/3.) & gdleel § Uid SIHYRY dgak
ag MY SR fJuuE aryg IuS & fory wdds SfiHwey
Hramgciva-sii-45 (282.77 fiheat/3.) ol FIsIs
o1 f pIeEaa-del-1 (34.90 Ufierd) &
gael d g SiAuwul JUT Hegcivd—sii-40
(42.28 wfderd) ok Hemgeiwa-sit-9 (40.75
gfaerd) & dgl i g1 e @l fiyeft

IP3TY — AT, 3R § HIPpary

- WIS U4 dgqA SNy e | v
&rd USIfAdTe dgg SH-ged BT Jedid

WP ~ WML, TR & Hrpargy — @ g
AEGH AU e | U by U ot 50 el
TSHHDIS dTel Aegd ST-ged BT Hedidh fhaT 73T |
1 SHFgel & St9 fouue IRy Sus & HHel |
SgE e gEa @ et S 5 14.33 &
218.20 fiheat /3. & dfa oftl wdas gerilg oy
PISTgPIT At 1 H g 99.49 fiheat /2. Pl fouus
g IUST UTE TS d@l ! el H SRR 664
(218.20 fiheer/z.) & A B: SFYH § 3949 Bl
afferes T fquuE gy SuS BRI g3 AQuRId
SlaTtieR-thel- 1 (165.38 fibea/2.) &t fauom
g ISt BT i 71 33.67 Hfierd dY 3iad &
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maintenance at ICAR-DOGR. This collection is
classified on basis of qualitative and
quantitative traits like days to maturity, size of
bulbs, bulb skin colour, green colour intensity
of leaves, foliage attitude and storage. As this
is clonal propagated crop need to plant in
minimum 3 to 4 sq m area to maintain allele
frequency as well as for stock to exchange and
conserve in vitro.

Evaluation of Garlic Germplasm at ICAR-
CITH, Srinagar

The garlic germplasm collected by the institute
and others supplied to the institute were
conserved and evaluated for important
characteristics during rabi season. Total 84 lines
were evaluated and showed statistically
significant differences among genotypes for
marketable yield that ranged from 24.43 to
282.77 q/ha. The mean marketable yield of
germplasm was found to be 94.37 q/ha. Five
genotypes performed better than best check
CITH-Mukteshwar Garlic (110.97 q/ha) and the
best performer was CITH-G-45 (282.77 q/ha)
for marketable yield. The germplasm was
found to be highly variable for total soluble
solids, which ranged from 25.55-42.28% with an
average of 33.75%. The best check Kodaikanal-
Sel-1 (34.90%) was surpassed by two genotypes
CITH-G-40 (42.28%) and CITH-G-9 (40.75%).

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

Total 50 long day garlic germplasm received
from ICAR-DOGR were evaluated during rabi
season at CITH, Srinagar. There were
significant differences among germplasm for
marketable yield, which ranged from 14.33-
218.20 q/ha. The best check Kodaikanal Sel-1
(99.49 q/ha) was surpassed by six genotypes
with DOGR-664 (218.20 q/ha) being the best
performers followed by DOGR-FB-1 (165.38
q/ha). The TSS of the germplasm ranged from
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arferapt 1.9 : It AR & IR HSMEET, iR gRI Ahferd G ueifiedTel agg ol uge=
Table 1.9 : Performance of long day garlic collected by CITH, Srinagar during rabi

14.25 38.26 32.6
14.5 33.49 36.33
13.5 45.73 39.1
11.5 42.98 32.8

12 49.1 34.98

11.5 42.72 34.9
6.25 38.92 34.75

12.25 53.81 33.78
14.5 0.02 34.65
2.66 0 5.01

P IUST
(fheaa/2.)
Total Yield Marketable Yield
(q/ha) (q/ha)

Heeled — off - 29 230.33 133.92
CITH-G-29
HieEeled ~ off - 66 230.42 156.63
CITH-G-66
HARNTT — Sff - 49 236.55 139.85
CITH-G-49
Hieeeied - off - 56 240.61 155.78
CITH-G-59
Hiefrecies — off - 45 391.82 282.77
CITH-G-45

SIZPIC Rt - 1 () 150.31 99.49
Kodaikanal sel-1 (C )

ST Wt~ 2 (3 133.38 87.02
Kodaikanal sel-2 (C )
TR (W) 184.19 110.97
Mukhteshwer (C)

g7 ¥ i 112.7 107.28
Garlic local (C)

) 36.54 44.11
C.D.(5%) Tel0sT LS

A1 Sl § ol gemeiial 5T ugref 3fer 29.18
¥ 37.53 wferd & @ em fdt oft Sfauey o
Y g o Ppregaae da-1 (34.90
gfcrerd) & e Pt gemehial oRT ugref afer gl
R AT

AT WIS S BT AT

o foet o are gl @RIw (114 wifea), <&t
(41 SEUIH ST A 176 HIeT) AT WRI% (41
gD WIS |fgd 231 WIHAT) & AR WS
SHEGE T Hedid fhaT 7| sl @RIk JiaT &
3RM, TS Jorrii foe ofim ofh (31.50 &/7.)
& geprael H W WEAT 1253 9 1245 Pl BIgAN
q1hY wferl o fague Iy Sl iR dR arel el §
AT o & forw gl TR UG <@ @l e o
yiftR § 93 wfderd | ot erfere fquum A Suwt
3R 70 I19 A 31f¥ep RId dg uR Y gof o |
NUSRUT & IR HTg T I 1233 (32.91 Hfeyerd)
4 e P9 U9 dgWRId 1631 (34.13 wifterd) wd
1633 (37.08 Hfier) # HUSRY &fy &t g3l

29.18 to 37.53% with an average of 33.67%. No
genotypes could surpass the best check
Kodiakanal Sel-1 for TSS (34.90%).

Evaluation of red onion germplasm

Onion germplasm were evaluated during late
kharif (114 accessions), rabi (176 accessions
including 41 multiplier onion) and kharif (231
accessions including 41 multiplier onion) along
with checks. During late kharif, accessions
Acc.1233,1607, 1652, 1253 and 1245 (36.62-56.87
t/ha) performed superior over best check
Bhima Shakti (31.50 t/ha) for marketable yield
and free from bolters except 1253 and 1245.
These accessions also recorded more than 93%
marketable yield and 70 g average bulb weight.
Minimum storage loss after four months of
storage was recorded in Acc. 1233 (32.91%)
followed by 1631 (34.13%) and 1633 (37.08%).

17
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AfrpT 1.10 : UBd TIH 2017-18 & SRM FAIE U B drelt Tier wrferi

Table 1.10 : Best five performing accessions during late kharif 2017-18

S 9l | aR 9 ;i
f i gTﬁar nggm
qar

Accession

1233

1607
1652
1253

1245

oy arfeh (+T)
Bhima Shakti (C)

TGS
LSD (P=0.05)

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter

arferept 1.11 : W& 2017-18 & SRH FAH U B arett i wrferi

MY (t/ha)

56.87

52.00

38.05

36.75

36.62

31.50

5.09

Mrk. (%)

100.0

100.0

96.15

93.19

93.31

88.94

8.89

3t @g

YR (9m)

ABW (g)
85.3

78.0
72.64
71.38

70.30

62.30

10.11

e
(uferere)

Doubles

(%)

0.00
0.00
0.00
0.00

1.82

3.08

3.24

e
(uforere)

Bolters

(%)

0.00
0.00
0.00
2.01

2.18

5.17

425

Table 1.11 : Best five performing accessions during rabi 2017-18

uifa
Accession

1403

1410
1401
1465
1520

o7 foor (T )
BhimaKiran (C)

TeT U St
LSD (P=0.05)

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter

MY (t/ha)

46.22

35.00

33.53

32.89

32.00

17.89

4.39

Mrk. (%)

100.00

100.00

100.00

100.00

100.00

90.12

10.56

69.33

52.50

50.30

49.33

48.00

44.32

9.84

<&t & SR, U 1403, 1410, 1401, 1465 QT
1520 ¥ 32.0 /3. @ f¥e fuue Iy Suw
I g8 AR T UGel FdHS ey fohest i

18

G T
(ufcrere)

Doubles

(%)

0.00
0.00
0.00
0.00

0.00

0.00

0.37

During rabi, Acc. 1403, 1410, 1401, 1465 and
1520 produced more than 32.0 t/ha marketable
yield and found superior over best check Bhima

Siis aret | 9 ama A
¥ g
(ufcrere)

Bolters

(%)

0.00
0.00
0.00
0.00

0.00

0.00

0.88

£

3fer

(ufciere)
TSS (%)

11.36

11.47

11.92

11.78

11.72

11.99

0.59

11.07

11.85

10.76

12.00

11.85

11.75

0.46

126.00

124.00

123.00

123.00

124.33

134.67

8.06

:
offe wggém

g
(&)
DTH
107.0
107.0
106.0
107.0

104.0

114.33

2.21

1.06

1.13

1.05

1.11

1.08

1.20

1.05

1.04

1.08

1.03

1.02

1.12
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faRoT (17.89 T/2.) & gdEel ¥ JgaR YT T
3 IR § @R 100 wfiea fauve aryg Sust
g &Y T2 3R A wiferai S vd aR aret dal |
g off SIafd 4 104 1 107 Al H upaw TR &8
(arfetept 1.11) |

R&T < QR OIS RIS H FAHE Jei1a b Hlail
5% 14.59 T/3. & T HaT IS gt Dl TR
N g § W 1516-T; 1552-T; 1523~
T; 1524-T qT 1519-W & 17.0 &1/7. 9§ )
NP PoT dalg ISt gRIeT &t T3 31R gaT e
SECR URIT 71§ TIfeR A dter o7 % 83-86 feA
915 gRushaT B1ReT g8, 34 11.89 A 12.52 Hferd
oo gorefia oI uqref sfer iR 24-29 I @1
3itd A ahg vR BTIRTST s T (aferar 1.12) 1

Kiran (17.89 t/ha). These accessions also
recorded 100% marketable yield and free from
doubles and bolters whereas days to harvest
ranged from 104-107 days. (Table 1.11).

In multiplier onion during rabi, Acc. 1516-Agg,
1552-Agg, 1523-Agg, 1524-Agg and 1519-Agg
produced more than 17.0 t/ha total bulb yield
and found superior over best check CO-5 (14.59
t/ha). These accessions also recorded maturity
(83-86 days after planting), TSS 11.89-12.52%
and 24-29 g average compound bulb weight
(Table 1.12).

aTferepT 1.12 : 9ot W% 2017-18 & SR TS UGl B aletl drer HTfe
Table 1.12 : Best five performing accessions during late kharif 2017-18

ufafe

Entries

TY (t/ha)

1516 - @.

20.28 29.02 5.60
1516-Agg

1652 — . 19.18 24.88 7.40
1552-Agg

1523 - o, 18.33 25.94 6.00
1523-Agg

1524 ~ . 17.86 25.25 5.80
1524-Agg

1519 - o, 17.45 24.63 6.33
1519-Agg

Wil 5 (<) 14.59 20.39 6.27
CO-5 (C)

et 4 (<) 14.24 19.92 6.40
CO-4 (C)

S 5.12 7.74 0.95
LSD (P=0.05)

Av. Wt. of
Bulblets (g)

7.87 12.17 85.00 1.56
11.53 12.52 84.33 1.15
10.07 12.29 85.00 1.68
10.20 12.08 86.33 1.59

8.73 11.89 83.00 1.64

9.53 11.97 84.33 143

7.60 12.23 85.00 1.88

2.76 0.45 2.86 -

MY: Marketable Yield, Mrk. (%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:

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

TRI% & SR FI9S gerrig fove ofi T g (20.27
cT/8.) & gaee Wt 1327, 1717, 1719 T2
1509 ¥ 28 TH/3. 9 ft atftre fuom vy Suw
BRI g3 1 S WTeRa 5 89 Hfcrer A +ff a1ferep fur
IRy IuS EReT 88 3R WY & g SIS Ud R dret
ol A off gob off (arfetar 1.13)1

During kharif, Acc. 1327, 1717, 1719 and 1509
produced more than 28.0 t/ha marketable yield
and found superior over best check Bhima Red
(20.27 t/ha). These accessions also recorded

more than 89% marketable yield and were free
from doubles and bolters. (Table 1.13).
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aTferepT 1.13 : TWRI% 2017-18 & SR AISS HGel B dredl qid e
Table 1.13 : Best five performing accessions during kharif 2017-18

wifa

Accession

MY (t/ha) | Mrk. (%)

1327 31.87 100.00 47.80
1717 31.00 9458 55.80
1719 29.78 89.33 67.00
1509 28.67 100.00 43.00
T X8 (gerira) 2027 84.53 50.93
Bhima Red (C)

T R (o) 1852 66.36 46.86
Bhima Super (C)

T ST XS (erita) 19.59 81.98 51.30
Bhima Dark Red (C)

i 465 10.34 7.96
LSD (P=0.05)

gj’mﬁf

39T

(ufcrere)

TSS (%)
0.00 0.00 12.16 114.0 1.04
0.00 0.00 11.72 117.0 1.06
0.00 0.00 11.90 114.0 1.04
0.00 0.00 10.90 110.0 1.06
0.00 0.00 11.71 117.6 1.05
1.79 0.00 11.47 117.6 1.04
0.00 0.00 11.81 116.6 1.04
4.90 0.00 243 5.48 =

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:

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

IS AN H, I 1551 — Q. (21.40 &/3.),
1523 - T (20.64 &/%.), 1646 - W. (20.57
T/3.) @1 1520 - @, (20.03 T/3.) # 21feraad
T DT U Sof D TS I [ FINE o frem
el 4 (16.00 T1/8.) & THEel H IFET Y A
wel 31 eft| 37 wifern ® diter A9ur & 88-90 femt
915 aRYeaT gRieT g8, Pl gomefial 37 ugref afer
(14.15 J 14.47 wfyerd) dem 30 F 32 IT &I
3T Al dg R gof foar T (arferat 1.14)1

Hhe WIS SHEIGed BT Jodid
UB % & SR Whe WISl SH-ged BT

HedTdh

Ted TRI% AT § ol A1 Ahe WIS SGed Bl
qedie fohar 1 S | D1g H dersh ey fhee
oflT 91 (18.59 T/%.) & Gblael H I8k gl T
T 11.10 Ufded & For gemefiar 3T ugref e
& 1Y dUhH ey 246 H 19.74 TA/R. P
3rfreeT fauur IR IuSt gIRTS & TS| doTshn S,
534 ¥ USRU &fcf et HH (3.72 wufcerd) eft
fepT fQuue Iy Sust oft et 4.60 /7. & UTS
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In multiplier onion, highest total bulb yield
recorded in accession 1551-Agg (21.40 t/ha),
1523-Agg (20.64 t/ha), 1546-Agg (20.57 t/ha),
1552-Agg (20.28 t/ha) and 1520-Agg (20.03
t/ha) and found superior over best check CO-4
(16.00 t/ha). These accessions also recorded
maturity (88-90 days after planting), TSS (14.15-
14.47%) and 30-32 g average compound bulb
weight (Table 1.14).

Evaluation of white onion germplasm
Evaluation of white onion germplasm
during late kharif

Total 7 white onion germplasm were evaluated
during late kharif. None of the line was superior
over check Bhima Shubhra (18.59 t/ha).
Highest marketable yield was 19.74 t/ha
recorded in line w-246 with TSS 11.10%. Storage
losses were lowest in line w-534 with 3.72% but
marketable yield was only 4.60 t/ha whereas it
was highest 40.70% in w-444 after 2 months of
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qIferpT 1.14 : TR 2017-18 & SR TS Gl dTell Uid Igurp WISl wife

Table 1.14 : Best five performing multiplier onion accessions during kharif 2017-18

wfafe el b wie| Rt /e

Entries

1551 T, 21.40 32.10 6.73
1551-Agg

1523 . 20.64 30.96 7.07
1523-Agg

1546 @ 20.57 30.86 6.60
1546-Agg

1552 . 20.28 30.42 7.07
1552-Agg

1520 . 20.03 30.04 6.93
1520-Agg

et 4 (@ ) 16.00 24.01 7.00
CO-4 (C)

el 5 (j ) 14.93 22.39 6.87
CO-5 (C)

T 0 < 3.39 5.08 0.66
LSD (P=0.05)

Bulblets/
Plant

Av. Wt. of
Bulblets (g)
12.07 14.24 88.67 1.98
11.93 14.24 90.67 1.96
12.33 14.15 89.33 2.04
13.07 14.29 88.67 2.18
10.87 14.47 88.67 1.99
12.87 14.24 91.33 1.95
13.60 14.37 91.33 1.73
1.68 0.25 3.27

TY: Total Yield, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH: Days to Harvest, E:P- Ratio of Equatorial and

Polar diameter

T$ SEf% YUSRU & Q HIE 915 63 444 H HUSRYT
&fer ey @1ferep (40.70 Ufierd) urs g1 Jorshy Seey,
448 AR Td SIS 9Tt dhai A gh off oik 3ad 24.28
/3. & fquue gy Iust 3iiR 10.52 Ufierd & gt
gorieiiel S ugref 3ieT & A1l 10.98 Ui HUSRUl
&fcr Gt bl TS| ST MY JershAl H PeT goreie 3
ugref 3fer 10.52 | 11.52 Hfrerd Ry 17 Safdh a8
o fopem ofir gur H 11.31 wfcrera am

W HAH & SR Ahe QTS SHgd Bl

HcdIdh+

<dl A & SRE T 79 TG WS SIS BT
UHTERY TG Hoaia fhar mar ReE 9 et off
doop ® gorig v ofiar &d1 & goaee § g
Uce S @l A8l el gTerifds, Pot SUST & ATl
4 11 denpd SR fIUue arg Iuw & g 5 kA
T afierel Bl gt @ FHged e I ISt St
TS Qs gt foe offmr 4ar (39.23 &/8.) &
qeTT H el SAfeeh IUST FIRACT g1 AUHH e 418
4 of¥rpad PeT U (42.82 T/3.) &b AT AT

storage whereas it was 23.27% in Bhima
Shubhra. 5.73% total loss were recorded in line
w-246 with 19.74 t/ha marketable yield. Line
w-448 was free from bolters and doubles and
storage losses were 10.98% with 24.28 t/ha
marketable yield and TSS 10.52%. % TSS raged
between 10.52 to 11.52%, whereas it as 11.31%
in variety Bhima Shubhra.

Evaluation of white onion germplasm
during rabi

Among total 79 white onion germplasm were
multiplied and evaluated during rabi season,
none of the line was showed superior to check
variety Bhima Shweta. However, 11 lines for
total yield and 5 lines for marketable yield were
statistically at par but gave higher yield as
compared check Bhima Shweta (39.23 t/ha).
Line W-418 showed highest total yield (42.82
t/ha) as well as marketable yield (42.39 t/ha).
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AMferepT 1.15 : U8 TRIH & SR Ahe WS S5l BT Uee=

Table 1.15 : Performance of white onion germplam during late kharif

SIged TPy | SIIS dTel g | AR dTel @hg

fduvs avg | P Suw ggﬁﬁrsﬁa HUSRUT & g1
(e

Germplasm lines | Doubles (%) | Bolters (%) |3ust (e1/2.) /%.) gqref sier | HIE 91§ A
Marketable | Total Yield TSS (%) aifar (ufrera)
Yield (t/ha) (t/ha) Total loss after

2 months (%)

Secg 246 W-246 0.00 13.85 19.74 23.19 11.10 5.73

Secg 448 W-448 0.00 0.00 18.72 24.28 10.52 10.98

Secg 151 W-151 11.36 0.00 12.09 24.56 11.52 8.82

Secg 444 W-444 8.26 8.21 11.89 14.77 11.60 40.70

Secg 534 W-534 0.00 44.64 4.60 13.29 11.40 3.72

% T 5.17 7.04 18.59 22.22 11.31 23.27

Bhima Shubhra

BT LR 8.06 17.64 051

C.D. (5%)

R fJuuE a1 Iua (42.39 T/R.) gof & TE
P 61 AT AR dlel Hal | Ieb A1 37 FqehAT §
o gemefieT o gref afer & | 10.82 1 13.80
yfcrerd & g a1$ TE1 T For gerefiad 3
ugref 3fer Seeg 055 (13.80 wfierd) H 35.42
/. & fauue arg IusT & A1 BRI &Y TS 3T
STHGET GeThAT B A 313 derehH | &t Hi & SR
13.07 Tfied § 31t Por gormelia o uaref afer
gol fobar T e gt foeem oty g1 § ag
11.25 UfArd o7l d9TshH S5 418 § 42.39 TH/R.
& fIuoE Qg SUST & AT USRI &IfT Baer 14.20
PIEGRCIERIE

&} 59 & SR AY SHFge BT Jedic
AIHIIII-TERI TGy A h Fe" G F UTH
Py T 19 Al BT FeATT DR g ID! e
qor1g forey ofiar &a1 & arer & 721 B ot derpd
o o ofi T &1 (39.74 T1/8.) & Gopreel §
SR T U T e 505719 H Sifreman
foor T Iuet (36.46 /3. iR Mgl 15235
1 31feren Pot IuST (38.83 T/3.) Tt Dl TS| T
17 JehH AR dTel el § Teh o1 Uiy Ao & 124
& arg ot dererdl H oIS Y ST |l 3T FershA
4 Ziodud d HHET 10.84 I 12.92 Hfed & f
oft 79 gerita foret & a8 11.20 wfcrera oft
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Sixty one between 10.82 to 13.80% in these lines.
Maximum TSS was recorded in line w-055
(13.80%) with marketable yield of 35.42 t/ha. 8
lines recorded TSS more than 13.07% during
rabi season in the germplasm lines, where in
check Bhima Shweta it was 11.25%. Storage
losses was only 14.20% in line W-418 with
marketable yield of 42.39 t/ha, whereas it was
54.19% loss with 39.23 t/ha marketable yield in
check variety Bhima Shubhra.

Evaluation of New Germplasm during
rabi

Total 19 lines received from NBPGR were
evaluated and compared with the check Bhima
Shweta. None of the lines were significantly
superior to check variety Bhima Shweta (39.74
t/ha. Highest marketable yield 36.46 t/ha was
observed in IC-505719(W) (36.46 t/ha) and total
yield in IC-15235(W) (38.83 t/ha). Seventeen
lines were bolter free. All lines harvested 124
days after transplanting. TSS in these lines
ranged between 10.84 to 12.92%, whereas in
check it was 11.20%.
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AIferepT 1.16 : W& G99 & SR Tthe N S $I Ura 9 Susiefiel wife

Table 1.16 : Five high yielding accessions of white onion during rabi season

Euto P IuST fauor A | sitwa g WR | TS 9re @g goefier | WUSRU & 4
Accessions (ftheea/R.) St (zrmw) Double (%) gqref sieT | WIE 9Ig T
Total Yield (fheaa/3.) Av. Bulb (uforere) aifer (wferere)
(t/ha) I\Il_arketable Weight (g) TSS (%) Total loss after
Yield (t/ha) 4 months (%)
v, 418 12.82 42.39 65.95 1.01 11.28 14.20
W-418
5eed, 507 42.00 40.73 66.03 1.96 11.52 49.49
W-507
S, 174 40.89 40.22 63.78 1.56 13.48 29.51
W-174
5, 328 40.73 40.73 61.10 0.00 12.00 61.54
W-328
See, 302 40.50 39.91 64.86 0.00 11.48 56.41
W-302
% am 40.50 39.23 62.98 2.55 11.25 54.19
Bhima Shweta
R 6.29 7.42 8.38 11.18 0.88 29.46
C.D. (5%)

arferept 1.17 : <&l 9199 & SR Athe QN &t urer Iueieiiel urfert

Table 1.17 : Five high yielding accessions of white onion during rabi season

o ST gerieft i s
Total Yield Av. Bulb Doubles | &fer (ufererar)
(t/ha) Marketable Weight (g) (%) Total loss after
Yield (t/ha) 4 months (%)
~505718 ( 1: 36.46 36.46 12.92 54.69 0.00 82.17
IC-505719(W)
e ( 1: 38.83 35.50 12.12 68.71 5.15 55.49
IC-15235(W)
~49102 ( 3: 35.89 34.93 11.54 67.54 1.83 68.55
1C-49102 (W)
il ( !: 37.09 34.07 11.82 63.15 8.35 87.62
1C-50731(W)
MEl-660863 35.10 32.47 12.16 60.88 7.50 84.80
1C-660863
% & (@ ) 41.40 39.74 11.20 65.99 3.56 43.82
Bhima Shweta (C)
i 6.14 8.36 0.87 11.27 28.24 29.56
C.D. (5%)
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B A1 & SR Ahe TSl STH-ged Bl

HeATdh

The RIS & Pl 33 SHGE! Bl U BT
T SR ST gedidd ger fee ot g
(19.76 ¢/, Pl fuv Ay IusT) & AT o
7| fague O SuS (22.11 ©9/8.) & 9Me H
ST T g of derpd e fd & 9geR AE
TR 7| STRIhaH Pl SR fAUTH g ISt e
derhr See 178 (M9 30.07 /7. W 28.96
e/3.) § g | uiy Auur & 127 AT 91 qef
derepHl H gers Bl 1 Tl 3R I et AR arer el
H b | 99 ey 440 S PoT gorrefier a1
ugref 3fer 14 ufderd e, @ Breax wHt duspnl §
ol garefier 5T ugref afer &6t M1 9.40 F 12,56
gfierd & dta oft «ife o arg SusT a8 o
(2.46 T/3.) g TS|

Evaluation of white onion germplasm
during kharif

Total 33 white onion germplasm were
multiplied and evaluated with check Bhima
Shubhra (19.76 t/ha marketable yield). None of
the line was superior over check variety for
marketable yield (22.11 t/ha). Five lines were
showed statistically at par but higher yield over
check variety Bhima Shubhra. Highest total and
marketable yield was observed in line W-178
(30.07 t/ha and 28.96 t/ha, respectively). All
lines were harvested at 127 days after
transplanting and were bolter free. TSS ranged
between 9.40 to 12.56% except in line W-440
where TSS was 14% but marketable yield was
very less (2.46 t/ha).

Arferept 1.18 : W& H9 & SR Tthe WIS & Ui SSieier Trfera

Table 1.18 : Five high yielding accessions of white onion during rabi season

wifaai

Accessions

1178 30.07 28.96
W-178
1448 30.06 25.98
W-448
Ssi, 453 2431 20.61
W-453
1344 24.95 21.29
W-344
1310 24.18 21.07
W-310
il T 22.11 19.76
Bhima Shubhra
SIS 9.65 9.35
C.D. (5%)
TSt O ey 391 & famg wrst i
Uyl /ufafedi /ao=a derspHl BT qedica

af 2017-18 & SRM Wa R § @ o
& g T 156 Tl Ud Ahg N STHu0U
WIS Pl T3l 1-5 Thol ThINT BRIV BT ST
R gV e e (g o siivaa deear/dien) sk
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52.13 0 12.56
61.42 1.04 10.91
55.51 0 10.79
54.88 1.57 11.41
47.4 0 10.48
51.75 0 11.97
12.5 3.53 1.28

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

Total of 156 red and white onion genotypes
were screened against onion thrips under field
condition (2017-18). Data on thrips population
(Avg. No.of thrips/plant) and damage rating
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JHA ST WR TeT dfHd by T ST T 156
SiyRedl # 3, fordt oft SfFvRey @ o ercaferes

was done using 1-5 scale scoring methodology.
Among 156 genotypes none of the genotype

was categorized as highly resistant and resis-
tant. About 118 were grouped as moderately
resistance. Remaining 38 genotypes were
susceptible. The mean thrips infestation among
the genotypes were ranging from 14 to 21
thrips/plant. A significant difference in thrips
infestation was observed among the genotypes.

arferapt 1.19 : sy URRIRT & forg @t SfiFRedl &t Heid

Table 1.19 : Evaluation of onion genotypes for thrips resistance

Syl yfafeal @1 9
6 dE=a Name of entries
No. of
genotypes

gfeRrelt e uferielt & wu § T8 fhar Rl T
118 SFuRedl @t ffawor Fqfera uferielt & dR w®
fopam TT| A 38 SHFIRAUT @7 FffeRRur AN &
®U B fhar maT| SfFveal & $ siad sy GghHun
gfer dtem 14 21 fRreq em SiHuedl & i sy
HBHUT & T § IZEHIT Rrrar = ar fiyeft

Siagarefterar =T
Susceptibility range

0 - 1 3rferep HfcRTe
0-1 Highly Resistance

1 - 2 gfeeieft

1-2 Resistance

> 3 %igfem SRR 118

2-3 Moderately Resistance

1210, SIRISHIIR gsfss 8, 1639, 1623, 1635, 1619,SI3NSI3R s
50,1608, 3RS 2, SI3NSIaR 1050 Ael., HTAWH 1, 1659, HTAH 3,
o1 X3, gfie onfM, 1620, 1666,1217, T fwur, 1699, 1653,
SlancfieR 1172 SR, 1606, Si3NSeR grsfis 2, meidt 3, 1552
SlancfieR 1048 Hel., Red 1, 1621, 1630, 1651, 1694, SI3NSHIAR
grefys &t 1, aRefidt 2, 1619, 1626, SR gl 7,1395, 1700, o
9fth, 1254, MRSt 3, StaNolaR 1044 Jel., SRISHIIR EEfys 56, gl
441, 1211, ffmr o1se Y, IR 5, 1625, 1605, Py 2, 4T s,
1622, 1647, 3IRSYY 4, 1636, 1620, 1657, 1617, 1624, 1609, HTATH
4, 1655, 1660, SRR BTEfss 6, MRSt 1, Hyawy 3, ofET Fhe, ofimr
AT, TF S-MBTR- T W7, TSI -SAR-27-TF (THft), Tarel-sfam-2 v-
6, TICI-SIRIR-2 T-TH7- didl (T, Tdi-SieiR-4u-uq 7 (15), 3 9
$5 (Sq) Th 4 TH 3 TATOM, 1S 9 S 5 (Sscq) SraofiamR wg=siandt,
ol The, fiondt @Tge, ISaR 102, W 172-D4, W 453 M8, &g, 009 Tt
3, $5g 009 TEl 4, &3] 045 &g 125, g 218, Seg, 306 Tel 4,
$&g 310, $&g 344, $& 353 UH 3, $&cy 358, S5y, 361, S5y, 364,
g, 402 Sl 4, S 407 Sl 4, S 408 30 10, &3 408 A 9,
e 439 T 7, S 440 WH 3, S5, 441 UF 8, S 442 T 4, S,
444, 3G 444 TSI 4, S 448 SR 6, S 448 SR 8, S 448 UH
3, S5 453 UF 8, S 477 W 3, S& 487, $& 500, $& 275 WH 3,
geoy it wHtenumdt, Seeg 177, Sscg 411 W 4, S 448, S 186 TS
6, S5g 085 TSl 4, S 186 TSl 6

1210, DOGRHyS, 1639, 1623, 1635, 1619, DOGRHy50, 1608, RGP2, DOGR
1050 Sel, KHM1, 1659, KHM3, Bhima Red, Hy Onion, 1620, 1666, 1217,
Bhima Kiran, 1699, 1653, DOGR1172DR, 1606, DOGRHy2, RGP3, 1552
DOGR 1048 Sel, RGP1, 1621, 1630, 1651, 1694, DOGRHyB1, RGP2, 1619,

1626, DOGRHYy?7,1395, 1700, Bhima Sakthi, 1254, RGP3, DOGR1044 Sel,
DOGRHYyb56, Hyb441, 1211, Bhima Light Red, RGP5, 1625, 1605, KHM2,

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

viagaeferar W
Susceptibility range

SiIE
&6 J=ar
No. of
genotypes

yfafRay &1 9

Name of entries

Bhima Red, 1622, 1647, RGP4, 1636, 1620, 1657, 1617, 1624, 1609, KHM4,
1655, 1660, DOGRHy6, RGP1, KHM3, Bhima Safed, Bhima Shweta, HT GR
1AM 7, HT GR 2A M(SC), HT GR 2A M6, HT GR 2A M7 BB (SC), HT GR
4AM7 (15),19 *E 5 (W)FAM3SNG, 19 *E 5 (W) DOGR SNGOP, Phule Safed,
PKV White, Udaipur 102, W 172 AD 4, W 453 M8, W 009 AD 3, W 009 AD
4, W045, W 125,W 218, W 306 AD 4,W 310, W 344, W 353 M3, W 358, W361,
W364, W 402 AD 4 W 407 AD 4, W 408 EL 10, W 408 EL. 9, W 439 M7, W 440
M3, W 441 M 8, W 442 M 4, W 444, W 444 AD 4, W 448BR 6, W 448 BR 8, W
448 M 3, W 453 M 8, W 477 M 3, W 487 , W 500, W 275 M 3, W GP COMP,
W177, W411 AD 4, W448, W 186 AD 6, W085 AD 4, W 186 AD 6

3 - 4 dgaefier 38
3-4 Susceptible

1665,1661,1658,1650,1634,1687,1649,1615,1668,1632,1613,161,
3epf didqraR, Tadt SR 13t W 7 (15), Taci-SleiR-2U-1H 6 diell, Tacl-

SfremR-2 dt-tw 6 didl, wadt-sfiemR-3 di-w 7, wadt-sfiemr-3 di-w 7,
IS -SfoTR-5 di-TH 6 THUAR], S 483 T 3, Sea3] 127 Wel 4, T,
143, Y 147 T 5, e, 172, B, 203, S 253, T, 286, o,
340, g 340 3UA-7, S 355, Secg 355 TSl 4, Secg 367 I 4,
] 390, T 396 TSI 4, Secg 405, Secg 443 UH 5, Seeg 504 TH 3,
geeg 521 T 3, Seeguact 23 U
1665,1661,1658,1650,1634,1687,1649,1615,1668,1632,1613,1616, Arka
Pitamber, HT GR 1C M7 (15), HT GR 2A M6 BB, HT GR 2B M 6, HTGR 3B
M7, HTGR 5B M6 SMC, W 483 M3, W 127 AD 4, W 143,W 147 M5, W 172,W

203, W 253,W 286, W 340, W 340 EL-7, W 355, W 355 AD 4, W 367 AD 4, W
390, W 396 AD 4, W 405, W 443 M 5, W 504 M 3, W 521 M3, WHT 23 A

4 - 5 39 gl
4-5 Highly Susceptible

gl 156
Total

TSt GeshH1 § STel HRTG q91d & TG Bl
qeATh BT

TR WS & fol el SR19 37T 9&T BT iR
BT U T 19T R STel ¥R Go1d &1 R I bt
dig o yafe IuSl g @ @l fiiear g1 %
2018 H PHH HY H IeT W I R aRfRufT
T U T WRIET fhaT T dS9 W WISl deshHl
3R 12 et fomt dt 45 &7 R dig @l welfees
F A § 9T 7 3R I7 30 Al I I
T 30 AT & a1g, diel @ gar & Hag | 3 JHh
SR TP STet alel S H Al Dl IGAR STl ARG

IR & dgd &7 T—T| AR <7 Al deb STt WR1a
SR &1 IRIfUT fobam T @ik S9% 91 dial ot
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Assessing the effect of water logging
stress in onion lines

Water logging or soil flooding is the major
obstacle for kharif onion production. Onion
seedlings subjected to waterlogging stress
suffer from substantial yield losses. An
experiment was carried out in controlled
condition by creating an artificial waterlogging
during kharif, 2018.The 45 days old seedlings for
23 advanced onion lines and 12 onion varieties
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
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It & forg <am | uter Y wfefe AR 6 7
3R 39 SR ST WR1g IRRURT & dgd s dgar
T T STeT YRTG SUAR & 10 AT 15 IaARetifarar
fEal & wweam qT dien a¥gett & MR R ufafta
Bl ST ARG AW Td Hagaelie & w9 H qifiepd
fopar | foret o, ot g, oftr X, offmr v,
HIHT Fhg, T LT, Bl Ahg et dichdl cgree A
SYAR & 10 AT & gRM 100 ufderd Sa=efifaar
e P firett, grerifon, fovemt & e axgelt wfdrerer o
g FeIar UTs TS| 31T i 8 ot & i,
o o i gor, o9 8 ek o afe o
TferpaH RN (80-90 Wfierd) ol &l TE| St
YR, S T 23 W 399 dhHl |, 3rferamay
SRS Tfcrerd (90 H100) 3iR st axgeft (80
H 100 Ufyerd) Y SlensfieR-gsfis—3, Slafeiam
- E3fi§-50, HTI-TH-1, SRSIUT 5 TqAT THYH
100 x T U1 7 &<t fowam T (for1.7) 1 31 100
gfaerd SaReifadr iR 100 wfiea S are
SRNSMRIR - BRI — 50 BT STt R & Uy Ay
ST I dThH & U H g foam Tl SR TR,
BT fhU U 72 W Sege § 9, B W ufafat
YT See 172, g, 395, e 1133, Ui 1619,
I 1653 3R W 1664 & GgdH STl HR1G AfeSy]
P IR R B T 3qB AT, I fope ofi T e1h
W H 9 Ra aRfft & dgd 100 ufderd
STROfIdT @ @Y el grife, 59 fvm 9 30
gfrerd & ot B9 =gHdH RS ufcrerd & ey
S99 IR & SR Sal P H AheddT gl fHet
Fh| I ST WG GG vg | ST ¥ foem @l
Fafferes dagaelier fore & wu o affepa famam |

cm above the soil surface. Water logging
treatment was imposed for continuous 10 days
after that plants were kept for recovery. Plants
were monitored daily for evaluating growth
behaviour and number of survival days under
water logging condition. The entries were
categorised as water logging tolerant and
susceptible. Among the varieties, Bhima Super,
Bhima Red, Bhima Raj, Bhima Safed, Bhima
Shubhra, Phule Safed and PKV White recorded
with 100% survival during 10 days of treatment
however, recovery percentage greatly varies
among varieties. Bhima Super, Bhima Red and
Bhima Shakti recorded with maximum
recovery (80-90%) among the studied varieties.
Among 23 onion advanced lines, maximum
survival percentage (90-100) and good recovery
(80-100%) was recorded in DOGR Hy3, DOGR
Hy50, KH-M-1, RGP-5 and MS100 x Bhima
Shubhra (Fig. 1.7). Thus, DOGR Hy50 with
100% survival and 100% recovery was
categorised as the water logging tolerant onion
advanced line. Among 72 onion germplasm, 6
onion entries viz., W 172, W 395, Acc. 1133. Acc.
1619, Acc. 1653 and Acc. 1664 were identified
as water logging tolerant. Additionally, onion
variety Bhima Dark Red showed 100% survival
during water logging however this variety
failed to recover after the stress treatment with
minimum recovery percentage less than 30%.
Hence, Bhima Dark Red was categorized as the
most sensitive onion variety for water logging

stress.

age (%

Perce

Shuhhm

BSurvivalt mRecovery %

1L

DOGR Hy-3 DﬂGRHr KH-M-1 RGP-5 I'ISWDK B. Dark Red

o3 1.7 : ST W19 ga1T AT F forg
AT TS dempHT BT TG

Fig. 1.7 : Performance of selected onion
lines for waterlogging stress tolerance
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TS dehHl | T G4 & UG B
HeATdh

Wt 2017-18 & SR a9t & S99 arelt aRFRRAfT &
T8 @ G99 § 12 W el Afed ot 40 w
qerehHl T e PR & oIy T Wl uRieror fohan
TAT| g SIeffRur araer (dier 9T & 55 A 80 f
91¢) & SRM R 25 A1 d@ s & Adpax
T Ea hH HHH AT Icust 6 T dgla wrel
4 fyafyd Reg & orgures fhar S @I deld
el &t T H @1 qara i Ufifehan H§ aredwe by
o Tt GerpHt § dtern St fRAfT (25 A 30 wfyerd)
3R FARIheT AT H IgET HH @ b et
IXIT qaTa d uffshar § dg YR § ufierd sgad &
JMMYR TR 3TeT Y Tq At FerehAt 1 ifigp fparm
T S Rl & dte ofmr e, o faRor 8fiR
JAT gISC IQUE H 3= fohed] Bl ol | g 9R H
~ATH HHT Gof Y T2 iR g 32 g Afesy &
w N Ffiepd forar | Safes wrer & o fovd ger
Hol Ahe, W7 dge e @ i I8 g gaa &
ufaq srcafiis ddeadla ug 18 RFH dg IR |
it ot (60 | 66 Ufierd) gof &t g1 St
TR, TG dUhHl & did, S deshH Gl Al
qg TV R dg IR § %5 ot (20 gfded) arg T
3R g R H 60 ufcrerd | +ft 31fees sgera arel a1
derehHl Bl @ qa & URT afdie dagAsfia &
w9 H affpa fopar mm (o 1.8)1 St YR, BeR
fhY T 100 W SH-ge! §, it Sthg W wfafvat
(S - 448, S 364, &g — 125, T -
009, T 443, T 483, T 437, T,
-085 AT S — 143) 3R AR ot Wt Uity
(wifer 1658, Wife 1620, WIfH 1604 Td U1t 1656)
1 I G@T Al &b w9 H fipa fobar a1 (Fspr
ufe faid & dga aftfa faesen)| o fiemas,
AT T SR HTF - TH - 3, Y@ 9@ P TR
Haffere ddegAefier a1e U 3R Seeguact - 231 T,
Zr3NSiiamR gTefoe 8, SIBNSM3IR 1044 TAT Taet -
SR - 5 &t — TH 7 & g1 A & v H ot
fehar |
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Assessing drought stress effect in onion
lines

An experiment was conducted to evaluate 40
onion lines including 12 onion varieties
subjected to drought stress under Rain-out
shelter during Rabi 2017-18. Drought stress was
imposed by with-holding irrigation for
continuous 25 days during bulb enlargement
stage (55-80 DAT). Routine irrigation schedule
was followed for control plots. Significant
reduction in plant water status (25-30%) and
chlorophyll content was recorded in all the
studied lines in response to drought stress as
compared to control plants. All the studied
lines were categorized on the basis of percent
change in bulb weight in response to drought
stress. Among the onion varieties viz. Bhima
Safed, Bhima Kiran and Pusa White Round
recorded with minimum reduction in bulb
weight as compared to other varieties hence
categorized as drought tolerant. Whereas, three
onion varieties viz. Phule Safed, Bhima Light
Red and Bhima Raj found to be highly
susceptible to drought stress with maximum
reduction in bulb weight (60-66%). Similarly,
among the advanced lines, eight lines found to
be drought tolerant with less reduction in bulb
weight (>20%) and two lines with more than
60% change in bulb weight were categorized as
highly prone to drought stress (Fig. 1.8).
Similarly, among the 100 onion germplasm
screened; nine white onion entries (W-448, W-
364, W-125, W-009, W-443, W-483, W-437, W-
085 and W-143) and four red onion entries (Acc.
1658, Acc. 1620, Acc. 1604 and Acc. 1656) were
categorized as highly drought tolerant (detailed
mentioned under NICRA project report). Taken
together, Bhima Raj and KH-M-3 were found to
be most susceptible to drought stress and
WHT-231A, DOGR Hybrid 8, DOGR 1044 and
HT-GR-5B-M7 were recorded to be drought
tolerant.
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Fig. 1.8 : Performance of selected onion lines for drought stress tolerance

Wt d | & R & wtfaeTe aRfeufomi
& dEd WP - Hiemddiva, siwr &
QTS SAIGed BT Hedidh

< 7RI & R WIT S G Q Jor et
& AT P 76 AAHHT BT JedichT T e BT
T AR § QIS SHEged i fquue Oy ot
(fheet/z.) § S Rerar Sa= @ Bl s &
59.52 I 797.74 fihca/2. & 1 off 3k 3fa
oo Iy Iuw 448.29 ficar/z. UE TS
HemEdiva - 3 - 65 § A P FoT IuST U
T 3iR 3HdT U TS Jorrig o ST wfHer
(365.65 fibeal/7.) & eprael H dga” U T 39
SHEe |, 0.90 At & 3itad & warer fiar Y Aierd
0.43 A 1.64 9. & &9 oft| g7 wWier garg
e 8 1.64 9. &t ifrwmam fiar AerE g T
95 T & PoT gomlial 3T ugref aier (wfrerd)
& foIy SFgedl B SgRg- FYerdT uts TS| SHEge
4 13.16 & 3id & Y Pl garefia 3 ugref
afer & i 7.25 ¥ 20.20 & 99 U T JorH g
TS YT fov o 13.38 Ufdierd get gemefial
ugref 3fer RN T Pof gemeial 31 gref 3ie &
forg &: Sfiveul 7 gorig fy o die Bis fear
3R HeSiga-ali-46 H TR 3Mfed Hot garefia
3T ugref 31 g WA

Evaluation of onion germplasm at CITH,
Srinagar under long day conditions
during rabi season

Total of 76 lines including two checks of onion
germplasm were evaluated and conserved
during rabi. The marketable yield (q/ha) of
onion germplasm with the institute varied
significantly. It ranged from 59.52 to 797.74
q/ha and the average marketable yield was
estimated to be 448.29 q/ha. CITH-O-65 was
the highest total yielder and performed
significantly superior over best check Brown
Spanish (365.65 q/ha). In this germplasm, neck
thickness ranged from 0.43 cm to 1.64 cm with
an average of 0.90 cm. Brown Spanish check
had the highest neck thickness of 1.64 cm.
Significant differences were observed in
germplasm for TSS (%) also. The TSS of the
germplasm ranged from 7.25 to 20.20 with an
average of 13.16. Check Brown Spanish was
found to have a TSS of 13.38. Six genotypes
surpassed the check for TSS and CITH-O-46
had the highest TSS.
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aTferedT 1.20 : MIHRU-HIMESIva, SR & Fd9S Ui SHHged dersd
Table 1.20 : Best five germplasm lines at CITH-Srinagar

Pt 1
(féheer/z.) (fhee1/3.)
Total Yield Marketable Yield
(a/ha) (q/ha)
weTeiva - oil-65 869.36 797.74
CITH-0-65
HleTeiea -oil -2 829.66 272.02
CITH-O-2
HfleTeiva ol -29-2 774.70 714.41
CITH-O-29-2
HleTei 3-8 1 769.10 751.74
CITH-O-8-1
HfleTeeiv—oil-16 726.43 677.15
CITH-O-16
AT ST . 372.48 365.65
Brown Spanish
I Teft 536.98 160.73
Yellow Globe
4 i 293.17 267.09
CD (5%) LS
Wt & R S gdifierer aRfRufl o
HIGaru-Hemgva, iR & Fgener A
urH faeeht wrer WaherHl o1 e

Wt & IRE Tiperu-Hienddiva, iR § g
foremll & <TeT AT HHITA-TITST T TG STRAe
fearera & UW P 34 el wrer derpHi @
Tegioh foar Tl derhHl § 206.53 fhed /. &
3iAd & 1T 106.06 | 409.33 febeer /2. & AT
& g fIuu Iy i SueT § g e e
@I el daer T dapd $¥t 731204 (409.33
fiheat/2.) 7 & Rfuvm ara S Sust & Ame
gorta forem grse W (365.65 fibea/g.) &l
e BIST| Fehar! & STa ST & Tl H SFET
f=IaT S @l fieft ST 12.37 & 3iRId & 1T 9.63
d 18.55 &t T H offl FHad q Ao (A
731220 TG 4T 731221) 7 & SoAwd H geri
e s wafer (13.55 ufderd) @ 9w Bis

I Ufergy uifadl § Ufergw #ur
SR AThRI T Ugam=
3p A BT ITAR P H TRRG itefiy S &
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&g (3m)
Doubles Av. Bulb weight

(%) ()

7.14 207.86 12.65
2.50 199.06 8.83
0.00 185.12 15,55
0.00 180.00 11.79
2.78 165.72 12.48
2.29 128.22 13.38
5.26 128.86 9.73
NS - 4.22

Performance of exotic onion collections
of ICAR-DOGR at CITH, Srinagar under
long day conditions during rabi

Total 34 exotic onion lines received from ICAR-
DOGR including check were evaluated at
ICAR-CITH Srinagar during rabi season. The
lines showed significant differences for
marketable bulb yield that ranged from 106.06
to 409.33 q/ha with an average of 206.53 q/ha.
Only one line EC-731204 (409.33 q/ha)
surpassed the check Brown Spanish (365.65
q/ha). The collections exhibited significant
differences for TSS (%), which ranged from 9.63
to 18.55 with an average value of 12.37. Only
two collections (EC-731220 and EC-731221)
surpassed Brown Spanish for TSS (13.55%).

Identification of Allium cepa cross-
transferable markers in wild Allium
species

Allium species have been employed for a long
time in traditional medical practice to treat a
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STIT 3&T g1 418 el &Y urett 31k Sa1a Afgsuye
4 GUR A & oI a7 Ylerre USTIfcRiT a1 3Ted Qg
fepa T 81 gy, UE SR & b wfer SRS
& TR Uq fedhrss ueed & g a= gl Sfm
& TR BT YTl I ¥g WA fohg S| R
4 $8 a7 G H Al TGl BT JoidH
F & foIY P& TATHNR AR BT IUART fpar 1T
g oifpT ot off ome At a=a Ylerg weTforal
&1 FAGuIguie fHar ST 9 & 3iR vferrm weiifort &
H1Y DI ATATeIh HrIGAT BT HodihT B bl
SRR g Ufergd JTgRIa H HISIGT BHT Bl GRT et
& foTT 30 TATHRIR I & A1 Pof 8 T Uferm
TSI T FA&Orgui fham TT| a7 fergs weTTforat
4 aft O TAUERIR AR BN giaRuig o
(afetept 1.21)1

variety of diseases. Wild Allium species are
underutilized for improving quality and stress
tolerance of elite cultivars. It is therefore,
envisaged that efforts shall be made to unravel
the complexities of the wild Allium genome for
conservation and sustainable management of
Allium germplasm. Few SSR markers were
utilized to evaluate genetic relatedness in few
wild germplasm in India, still a large number
of popular wild Allium species remain
uncharacterized and their genetic relatedness
with Allium species needs evaluation. To fill the
existing lacuna in Allium research, 8 wild
Allium species characterized with 30 SSR
markers. All onion SSR markers were cross-
transferable in wild Allium species (Table 1.21).

AMTDT 1.21 : IS T SH-G H THTIIIR HIRI T I xRN

Table 1.21 : Cross-transferability of SSR markers in 8 wild germplasms

T Wild T Wild
S & S &
z| = K 2| 3 3|8
(7)) (7))
. = || R . = || R
R, S| S |0 |Y|XZ| @ B S| S| oYX |@
v o |la|l I v iola|lFF
I 2 2 2 8|3 g- g- I a 5 3 3|3 g. g.
S| L|1T 3|53 |55 3|23 (3 |5|3|5|58
(| (|| C| << (| <C([ (| <C| <<
1 ACMO04 + + + + + + + 16 | ACM180 + + + + + + +
2 ACMO08 + + 17 | ACM78
3 ACMb54 18 | ACM9Y94
4 | ACM66 19 | ACM119
5 | ACM69 20 | ACM146
6 ACMS80 21 | ACM171
7 ACMI93 22 | ACM147
8 ACM154 23 | ACM168
9 | ACM18 24 | ACM133
10 | ACM33 25 | ACM125
11 | ACM34 26 | ACM151
12 | ACM38 27 | ACM229
13 | ACM47 28 | ACM170
14 | ACM77 29 | ACM16
15 | ACMS81 30 | ACM115
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FISITSRT UfRas & fawg ufeRifeeT &
U Yl WSfeRN AMd: gfermm wHfar (g
STFTRRY), T cZeRINGE, U, dleier, T, fovgeig qer
vferrd ATgAfRT b Wit &t whIFRT FgreiteT
vferTge & foveg IReRIfYaT wie v Hie aRfef
4 & T2 g Afed e gforrm gonfoRt @
AR v aTelt R 14 WIfeRdl ol 3Teda &
forq enfirer fomam Tl el dlY @ B gRERE &
TR ST TATRCe et N 4T 4TI 3 utel 6t e
EhIRT /ST, Ui S T TS STgt A ¥ Bt &
T BT UfERIT fhar T ud% et § Rrer v
TICR Bl B T 3R I9 gg i fedf & forg
0T R T T URMAYE T sifeH oftaf IR gEi
Pl &St AT T 1/ 5 & Whel BT ITI Bl gV
fcrerd A 6 THIRT hHY TS| g F Tar Fer
fo6 Tl Seog 448-dlaR-9-48 Tl vlergw
I~ | e JaHae & foly d9d 31 3ikad
DR U T AR 6 A FwisieeRT e & ufd
wafesy aig TS|

T

g

e e & feg ufeRifear & fow a=r
QTS ST Y BhifT

T I P oI ST 69 WIERIT BT SYANT o
T o & foeg dtal it SHET ol wig &
qrez™ § & TE| Ui 90 b 75 A ST IAD
REMT | AGss wY | =TI by 1Y 5 digi & forg
FHaE AT (1 9 5 Tha) & &1 gRomEr F g
7ol fop i SHger uferef arerar st mfeRied
q¢ 0| BIg ot SHIge rafiie el o A T8
T TR

AT geaT 0T F T IS SHiFueal HY
ThIfST
ST gedT I P HEY F PA 142 WS SAAIwAT

32

Screening of wild and white onion
germplasm for resistance against
Spodoptera exigua

Accessions of five Allium species, namely A.
cepa (white genotypes), A. tuberosum, A.
galanthum, A. fistulosum and Allium chinensis
were screened under artificial condition for
resistance against Spodoptera exiqua. About 14
accessions representing different Allium species
including wild were taken for the study. Single
plant was planted in individual plastic pots
with six replications. These plants are then
subjected to artificial screening / forced choice
test, wherein the insects were restricted in
choice of a sample. Single third instar larvae
were released into each pot and allowed for
infestation for three days. Both initial and final
larval weight was noted. Percent damaged was
scored using a scale of 1-5. Result revealed that
accession W-448-BR-9-48 and Allium chinensis
showed least mean score for percent damage
thereby denoting tolerant to Spodoptera exigua.

o 1.9 : wisieyT viragar & fovg
TRRIFAT & foly a7 Td |the WIS Sge
&l T

Fig. 1.9 : Screening of wild and white onion
germplasm for resistance against Spodoptera
exigua

Screening of wild onion germplasm for
resistance against onion thrips

About 69 accessions are taken for the study.
Plants were screened through forced choice
against thrips. 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. No germplasm fell under the
highly susceptible category.

Screening of onion genotypes for
purple blotch

Total 142 onion genotypes (including 7 red and
5 white check varieties) were screened for
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(91a @1t IR Ui thg gorta foheni Afgd) dr
BRI Y TS| Pl 21 SIHTRY T HIEIeTE 7 &
TR ST ereaT | Geh 1Y Y iR IR SiAvel § 12
25 BT HIEIeE 7 R T $A 102 SiwReal
4 26 ¥ 50 P NEIAE 7 UGRIA gar Sefh 13
STl & 51 F 3iferes diStens A= urm |

Stemphylium Blight disease. Twenty one
genotypes were Purple blotch free with zero
PDI and 4 genotypes reported PDI in the range
12-25. Total 102 genotypes showed PDI value
of 26-50. Thirteen genotypes were reported to

have PDI more than 51.

arferept 1.22 : ST ged1 AT & g =T wiferdt 61 wfafehar

Table 1.22 : Reaction of onion accessions against purple blotch

Purple Blotch| Bulb colour | Accessions

0-10 et (1)
Red (1)

e (22)

White (22)

12-25 il
Red

qhe (4)

White (4)

26-50 T (72)

Red (72)

Continued on next page...

1203

Seequacial— 1 U-SiIcl- 18 -THA-TH- 7, Seeguacial—2 d1-Sfici- 18-Tadll-1H-7,
eequacial-3 H—Sfd- 18-THA-TH-7, Secguaciel-6 Th—3ilcl— 15 -G -Tq-7,
equaciat-7 Si-Shdt- 15-Tfi-tH-7 (Bl &5), Seeyuacal-8 Ta-siici- 15-Tadl-
-7, SUEACH-9 Tel-Tefel— 15 -TAUHRI-TH -7, Ssegqacial—10 Si-etcl- 15—
THUHRA T - 7, SeR[Tac!- 12 Te-Telel- 15-Reiae-tH-7, Seeguaci-23 U-1 (Fd
gomefier 31 ugref 8ieT - 15-17.8) 93 @5, Teequaci-23 U-2 (ol garmiefiar 3T ugref
3feT-18-20) 3 &g, TeegUACI-23 -3 BIC g, TACI-SAR-5 T-TH-6-TFAT (Hed
ool 3T ugref afer 15-17.8), Ta-SiteiR-3 di-TH-5-Tauast (el gomefier 3=
uaref afeT 15-17.8), S -4 14 0T -7, Seeguacivd—4 SI-Siicl- 18-TH-i-TH-7,
TeeguAcIEt-5 $-Sdl- 15-TaA-TH-7, Sequacid— 11 bl -Taii-t9-7,
TEUICI-23 U- 1, Teoquact-23 &, Tequaci-23 U-3 (Pt gomefial 31 ugref aier
15), S%g-337

WHTB-1A-GT-18-SC-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7(Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
W-414 EL-7, WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-
SC-M-7, WHT-23A-1 , WHT-23D, WHT-23A-3 (TSS < 15), W-337

Nl

Nil

TeY-232, TYYACI-23 U-3 (Pl gorefial 3T uqref 3T 18), Seeguaci-23 -2
(Pt gemefieT o uaref sier-15-17.8), Seeg-358

W-232, WHT-23A-3 (TSS > 18), WHT-23A-2 (TSS-15-17.8), W-358

1635, 1604, 1622, 1633, HHT YR, 1621, 1697, HHI I, 1606, 1608, 1637,
1712, X8 St 5, 1696(JuaTH-4), 1645, 1660, 1663, 1667, HHI ¥, RS-
2, 1133, 1613, 1626, 1623, 1649, SNSNIR-TEME- 1, S3Nciem-grfe-3,
SlanciiemR-gEfis-7, $Ta-19 -2, IReid-5, 1609, 1616, 1629, 1706, 1653,
546-S13TR, TUEI3TR, 3MRSfl- 1-Teh—Wat., 1714 (Juavd -26), 1640, 1658, 1661,
1664, 1668, 1625, 1628, 1644, 1651, 1666, 1701, HTA-TH-4, 1704
(IwagEs-12), 1618, 1630, 1702, 1709, ¥y fawur, ofAr arfts, 1657, T o1 s,
ZrancfiemR-gEiis-6, SRNeiem-gEiis-8, deieier-gEfie-56, 1617, 1624, 1632,
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Purple Blotch| Bulb colour | Accessions

whe (30)

White (30)

1636, 1639, SlNSieR-gEfie-2, SeMcfeR-gEfie-50, FTa-vH-1, Fa-TH-3
1635, 1604, 1622, 1633, Bhima Super, 1621, 1697, Bhima Raj, 1606, 1608, 1637, 1712, RED
Genepool-5, 1696(UHS-4), 1645, 1660, 1663, 1667, Bhima Red, RGP-2, 1133, 1613, 1626,
1623, 1649, DOGR-HY-1, DOGR-HY-3, DOGR-HY-7, KH-M-2, RGP-5, 1609, 1616, 1629,
1706, 1653, 546-DR, ALR, RGP-1-LK-Sel, 1714(UHS-26), 1640, 1658, 1661, 1664, 1668,
1625, 1628, 1644, 1651, 1666, 1701, KH-M-4, 1704(UHS-12), 1618, 1630, 1702, 1709,
BhimaKiran, Bhima Shakti, 1657, Bhima Dark Red, DOGR-HY-6, DOGR-HY-8, DOGR-
HY-56, 1617, 1624, 1632, 1636, 1639, DOGR-HY-2, DOGR-HY-50, KH-M-1, KH-M-3

&g -396, HT-GR-3B-M-7 (TSS 15), Sscg —448, Bhiima Safed, $&g-408 EL-8,
HT-GR-1B-M-7(Small Bulb), S&cg —408, MS-100 x &g -408, S —085 AD-5,
g&g-517 M-4, HT-GR-4B-M-7 (TSS 15-18), Bhima Shubhra, $&g-355, Sscg—
344, MS-100 x Bhima Shubhra, S -439 M-5, $&g —043 AD-5, MS-100 x
&g -394 Fl1, S&g-453 M-9, 8g-306, MS-100 x WHT-23A, $cg-439 M-
6, Indam-4 Hy, MS-100 x g -448, MS-100 x S&g -361, S 406 EL-6,
g -361, PKV White, WHT-23A, MS-100 x B. Shweta

W-396, HT-GR-3B-M-7 (TSS < 15), W-448, Bhima Safed,W-408 EL-8, HT-GR-1B-M-
7(Small Bulb), W-408, MS-100 x W-408, W-085 AD-5, W-517 M-4, HT-GR-4B-M-7 (TSS
15 -> 18), Bhima Shubhra, W-355, W-344, MS-100 X Bhima Shubhra, W-439 M-5, W-043
AD-5, MS-100 x W-394 F1, W-453 M-9, W-306, MS-100 x WHT-23A, W-439 M-6, Indam-
4 Hy, MS-100 x W-448, MS-100 x W-361, W-406 EL-6, W-361, PKV White, WHT-23A,
MS-100 x Bhima Shweta

50 > et (11)
Red (11)

SI3MeR-gefss-4, 1620, 1638, IRSUI-1, IRSU-3, MReiti-4, 1627, 1619,
1615, 1708 (JUHT=-17), 1703

DOGR-HY-4, 1620, 1638, RGP-1, RGP-3, RGP-4, 1627, 1619, 1615, 1708(USH-17), 1703

g (2)

White (2)

et R, T A

YCHBTSeraH ITHRY T & forg v
SiFsedl ft whifer
FCHBISfrT TR AT & AT H Pl 142 N
SRl (F1d @t 3R uig A Jeria famet
Hfgd) &l TWHIFT DI TS| Pol 24 SURY LA
NS A & AT FCHB T R AT Ieh
Uy Y 3R B: STl § 12 F 25 &1 YiEieng a4
IR T $A 73 STAURUl § 26 | 50 &1 Ui
a1 YGRIT g Safd 39 Siueul § 51 A 3iferp
dilang 9= uraT R

AT & forv =ITeT Sshiauaal HY whifaT

Phule Safed, Bhima Shweta

GRI% AR & GRM, BIfICICSdT ol TINTNIZST
% PRI F dTel TrITIST I & foIT ot 142 ST
STFvRedT (AT &Tet T Uia Athe Joriig foel Afgd)
T THIFT BT TS| 97 SIURY, TreIaIret A b U1y
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Screening of onion genotypes for
Stemphylium blight

Total 142 onion genotypes (including 7 red and
5 white check varieties) were screened for
Stemphylium blight disease. 24 genotypes were
Stemphylium blight free with zero PDI and 6
genotypes reported PDI in the range 12-25.
Seventy three genotypes showed PDI value of
26-50. Thirty nine Genotypes were reported to
have PDI more than 51.

Screening of onion genotypes for
Anthracnose

During kharif season total 142 onion genotypes
(including 7 red and 5 white check varieties)
were screened for anthracnose disease caused
by Collitotrichum gleosporides. 97 genotypes were



Tiffep wferdeT / Annual Report 2018-19

o R o didlend ok wRg SAwedl § 12 9|
25 & A1 § diens urm Wl 9189 Syl J
26 I 50 & S YIS A UR—IT TTI SIFUReT e
546-SI3TR, g 396, THTH 100 x &g 394
Th 1, 8, 406 3T 6, T 408 U 8, Uil
Athe 9 51 9 ot a1 &1 diiang 7 g

anthracnose free with zero PDI and 11
genotypes reported PDI in the range 12-25.
Total 22 genotypes showed PDI value of 26-50.
Genotypes viz., 546-DR, W-396, MS-100 X W-
394 F1, W-406 EL-6, W-408 EL-8, PKV White
were reported to have PDI more than 51.

AIIPT 1.23 : FTCHREIIT THRT & fag Wt wifer i uffsran

Table 1.23 : Reaction of onion accessions against Stemphylium blight

.-
SRt
Stemphylium | Bulb colour | Accessions
blight
0-10 et (1) 1203
Red (1)
e (23)

SeequacHal— 1 U-SiIcT- 18-THAI-TH- 7, Secguacial—2 s1-sfici- 18-Taql-1H-7,
TeUACIEt -3 M- 18-TRIT-TH-7, Seeguacial-6 Th—siici— 15-RiT-tH-7,

egUACIal-7 S-Sidt- 15-TRA-tH-7 (Bl &5), SeyUacivd-8 Ta—-siici-15-
Tl -T- 7, Seeguacidl-9 Tal-Tercl— 15-TauRii-TH—7, SeeTaciei-10 S-Talel-
15-THUHH -TH-7, Seequaci-12 Ta-Tadi- 15-Relae-TH-7, Seequaci—23 T-1
(e gemefier 3 uqref 3fer-15-17.8) &S &g, Sseguaci-23 U-2 (el gemelial 3
ueref 3791-18-20) I g, SYUACI-23 T-3 BIS g, TaI-SIIR-5 T-TH-6-THd!
(Tt gemehieT o ugref 3ier 15-17.8), TaI-SHeIR-3 d1-TH-5-TAuHT (Pet
gorefte o ugref afer 15-17.8), S -4 14 TA-7, SecqUaciqd—4 Si-Siici- 18-
el-TH-7, Seeguacidt-5 $-Sidt- 15-TaHl-TH-7, Seequacid— 11 H-fidpa-
THRA-TH-7, Seequaci-23 U-1, Seeguaci-23 8f , Tacl —SfiaR -3 f1-w-7 (Pel
goefie o ugref 8ier 15), waci-SiieiR-4 f-ta-7 (FoT gerafial 37T ugref e 15—

WHTB-1A-GT-18-SC-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7(Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
W-414 EL-7, WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-
SC-M-7, WHT-23A-1, WHT-23D, HT-GR-3B-M-7 (TSS < 15), HT-GR-4B-M-7 (TSS 15 -

TeRUACI-23 U-2 (Pol Forrefia o ugref sieT-15-17.8), Sseguaci—23 U-3 (P
gorrefict o ugref 3ier 18), Tacl-SiteR-1 #H--7 (B o5), Seequaci-23 U-3 (Fa

WHT-23A-2 (TSS-15-17.8), WHT-23A-3 (TSS > 18), HT-GR-1B-M-7(Small Bulb), WHT-

1632, 1133, 1621, 1633, 1608, 1657, 1712, 1696 (ILATI-4), & SH=IA-5,

White (23)
18), $g-337
>18), W-337
12-25 oot I
Red Nil
e (6)
White (6)
gorefia o ugref sier 15), Seeg-358, Seg—408 V-8
23A-3 (TSS < 15), W-358, W-408 EL-8
26-50 et (56)
Red (56)

1649, 1606, 1613, 1617, 1623, 1625, 1630, 1636, SAR-TRfIS-50,

1626, 1627, 1635, 1645, 546-313R, 1604, 1609, 1615, 1638, 1706, HH R,
SINSiaR-grsfys—7, amReiidl-4, 1618, 1664, 1668, 1709, T vfth, Sraneiam-
gsfs- 1, enciem-gsfie-4, 1708(IWA-17), 1628, 1640, 1658, SRMNSHAIR-

Continued on next page...
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Fhg (17)

White (17)

51& > e (27)
Red (27)

Jqhe (6)
White (6)

FISfe-8, PTT-TH-2, ARSIUI-2, AR5, 1704 (JTATHE-12), 1644, SrASHamR-
gISfie-56, HUI-TH-4, RGP-3, 1616, 1666, 4T S V8, RS 1, 3RS 1-
TeTh—Acd

1632, 1133, 1621, 1633, 1608, 1657, 1712, 1696(UHS-4), RED Genepool-5, 1649, 1606,
1613, 1617, 1623, 1625, 1630, 1636, DOGR-HY-50, 1626, 1627, 1635, 1645, 546-DR, 1604,
1609, 1615, 1638, 1706, Bhima Super, DOGR-HY-7, RGP-4, 1618, 1664, 1668, 1709, Bhima
Shakti, DOGR-HY-1, DOGR-HY-4, 1708(USH-17), 1628, 1640, 1658, DOGR-HY-8, KH-
M-2, RGP-2, RGP-5, 1704(UHS-12), 1644, DOGR-HY-56, KH-M-4, RGP-3, 1616, 1666,
Bhima Dark Red, RGP-1, RGP-1-LK-Sel

TI- 100 § $&, —408, SY-232, Teog-396, SY-355, oy, —448, -
361, SY-408, Tecg-344, T The, THTHA- 100 T Secg-394 Th 1, Scg-439
-5, Teeg-306, SY-517 TH-4, SY-406 A-6, Seeguaci—23 T, HiHT g9,
TITH 100 § Seguaci-23 ¢

MS-100 X W-408, W-232, W-396, W-355, W-448, W-361, W-408, W-344, Bhiima Safed,
MS-100 X W-394 F1, W-439 M-5, W-306, W-517 M-4, W-406 EL-6, WHT-23A, Bhima
Shubhra, MS-100 X WHT-23A

1619, 1651, 1660, 1701, 1703, SNSHeR-gEHs-3, RMsieR-gEiis-6, 1639,
1653, 1663, 1697, 1702, T fawur, wwaamR, +fiar Vs, Sensiem-asiis-2, dva-

-1, 1620, HYI-TA-3, 1714 (JUIUd -26), 1637, 71 I, 1624, 1661, 1667,
1622, 1629

1619, 1651, 1660, 1701, 1703, DOGR-HY-3, DOGR-HY-6, 1639, 1653, 1663, 1697, 1702,
Bhima Kiran, ALR, Bhima Red, DOGR-HY-2, KH-M-1, 1620, KH-M-3, 1714(UHS-26),
1637, Bhima Raj, 1624, 1661, 1667, 1622, 1629

T -439 -6, HHT AT, Pol Thg, Seeg-043 WI-5, Teeg-085 TEI-5, Seg-453
TH-9, TeA-4 RS, TITH-100 x AT 44T, TId-100 x T gHT, TITE-100 x
3eog -361, TATA-100 x Sg-448, Hodt wrEe

W-439 M-6, Bhima Shweta, Phule Safed, W-043 AD-5, W-085 AD-5, W-453 M-9, Indam-

4 Hy, MS-100 X B. Shweta, MS-100 x B. Shubhra, MS-100 x W-361, MS-100 x W-448,
PKV White

AT 1.24 : TIH & fTog Wt et 6t faforan

Table 1.24 : Reaction of onion accessions against Anthracnose

-
(N3 ur)| He &1 T

Anthracnose | Bulb colour
(PDI value)

0-10 et (74)
Red (74)

Continued on next page...
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urfai

Accessions

1133, 1203, 1604, 1606, 1608, 1609, 1615, 1616, 1617, 1618, 1619, 1621,
1622, 1623, 1624, 1626, 1627, 1628, 1629, 1630, 1632, 1633, 1636, 1637,
1638, 1639, 1640, 1644, 1649, 1651, 1653, 1657, 1658, 1660, 1661, 1663,
1664, 1666, 1667, 1697, 1701, 1702, 1703, 1706, 1709, 1712, Jlel S-YA-
5, Wiy ¥, ofmr w1, ffar i e, oftar fawor, ot afth, W, StensiieR-gfis-1,
SraNciaR-ggfas-2, SRNSiem-grefis-3, Sensim-gsiis-4, SeicieR-gESs-6,
ganshiemR-gefie-7, eisieR-geiis-8, ShisieR-gsiie- 50, deisiem-grfie-

Continued from previous page...
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O T I | _
(Rters a91)| Hg &1 1

Anthracnose | Bulb colour
(PDI value)

e (29)
White (29)

12-25 &t (1)
Red (1)

e (10)

White (10)

26-50 e (8)
Red (8)

Continued on next page...

e

Accessions

56, PUI-TH-1, BT —TH-2, HTI-TH- 4, ARSUT 1, AR 2, RS 3, RS
4, IRA 5, RS 1-TeAh-Hel., 1696(JTATE —4), 1704 (JT@WA-12), 1714
(ITaTs-26)

1133, 1203, 1604, 1606, 1608, 1609, 1615, 1616, 1617, 1618, 1619, 1621, 1622, 1623, 1624,
1626, 1627, 1628, 1629, 1630, 1632, 1633, 1636, 1637, 1638, 1639, 1640, 1644, 1649, 1651,
1653, 1657, 1658, 1660, 1661, 1663, 1664, 1666, 1667, 1697, 1701, 1702, 1703, 1706, 1709,
1712, RED Genepool-5, Bhima Red, Bhima Raj, Bhima Dark Red, BhimaKiran, Bhima
Shakti, ALR, DOGR-HY-1, DOGR-HY-2, DOGR-HY-3, DOGR-HY-4, DOGR-HY-6,
DOGR-HY-7, DOGR-HY-8, DOGR-HY-50, DOGR-HY-56, KH-M-1, KH-M-2, KH-M-4,
RGP-1, RGP-2, RGP-3, RGP-4, RGP-5, RGP-1-LK-Sel, 1696(UHS-4), 1704 (UHS-12), 1714
(UHS-26)

SeequacHdl— 1 U-Sicl- 18-THAI-TH- 7, Seeguacial— 1 d1-Sfici- 18-Tadl-1q-7,
Seequacd-3 H-sidl- 18-THA-TH-7, Secquacidl-6 Th—Silcl— 15-Tai-Ta-7,
euacidl-7 S-sfidt- 15-TRf-tH-7, (BIC &%), SegUacie-8 Ta—-sficl- 15—
THH-TH-7, SeeqUaCIdl—9 1 ~Tefel— 15 - TR -TH-7, SeegUacivd- 10 S-Terei—
15 -THGHRA-TH- 7, SeITae!- 12 Tel-Taei- 15-Reiae-TH-7, Seeqaci-23 U-1
(gt gomefier o ugref 8ier 15-17.8) I8 a5, Seguaci-23 U-2 (Pt gomefieT o
ueref 3ieT-18-20) § g, SegUAct-23 T-3 (BIC &g), TacI-SR-5 T-TH-6-
Tl (ot germefer 3T ugref 37er 15-17.8), Tadt-SiteiR-3 fi-1H-5-gaemet (gt
gorefier 3 ugref afer 15-17.8), THTH —100 x g, 448, TIWH - 100 § $&cg, —
361, $cg-085 Tel-5, 6 ~517 W -4, Secguaci-23 U-3 (Pl gorefiar ot
ucref 3fe 18), SYUACITA-4 SI- 18-THH-TH-7, Seequaciai-5 §—Siicl—15-Tadi-
-7, SegUACII- 11 H-fidher-TRfl-wH-7, Seeguaci-23 T-1, Seuaci-23 ,
T -SieR-3 dt-TH-7 (Fal gerefiar o ugref aier 15), Se-439 -6, Seegqac!
-237-3 (Pt gorefier 3T uaref 3ier 15), geeg-232, Seeg-337
WHTB-1A-GT-18-5C-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7 (Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
MS-100 X W-448, MS-100 X W-361, W-085 AD-5, W-517 M-4, WHT-23A-3 (TSS > 18),
WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-SC-M-7,
WHT-23A-1, WHT-23D, HT-GR-3B-M-7 (TSS < 15), W-439 M-6, WHT-23A-3 (TSS <
15), W-232, W-337

i g

Bhima Super

ecg—-361, fiTT AT, Sg-043 WI-5, SeR-358, Teeg-414 FUAI-7, Seog—344, TAH
-100 x $&Y-408, TTI-100 x HHT 4T, Tel-siemR-1 #i- W-7 (B o), T~
439 W-5

W-361, BhimaShweta, W-043 AD-5, W-358, W-414 EL-7, W-344, MS-100 x W-408, MS-100
x B. Shweta, HT-GR-1B-M-7 (Small Bulb), W-439 M-5

1645, 1620, HUI-TH-3, 1668, 1613, 1635, 1625, 1708 (JTATE-17)

1645, 1620, KH-M-3, 1668, 1613, 1635, 1625, 1708 (USH-17)
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Anthracnose | Bulb colour | Accessions
(PDI value)

Sec-408, TI-4 TS, SHYRAA-237-2 (ST~ 15-17.8), To-fiorR-4 H-
-7 (Pt gomefiar 3 ugref sier 15-18), T Whe, Seeg-448, TIH-100 §

SeegUaci-23Y, TIT-100 § HI9T 9T, Bl Athe, Seeg-453 TI-9, “finr guT , -

W-408, Indam-4 Hy, WHT-23A-2 (TSS-15-17.8), HT-GR-4B-M-7 (TSS 15 -> 18), Bhiima
Safed, W-448, MS-100 X WHT-23A, MS-100 X B. Shubhra, Phule Safed, W-453 M-9,

$6eg-396, TATH- 100 § Ss-394 F1, $5cg-406 $VA-6, Teog-408 V-8, il

qhG (14)
White (14)
355, SeUaci-23Y, ggd-306
Bhima Shubhra, W-355, WHT-23A, W-306
51 &> ot (1) 546-23R
Red (1) 546-DR
%S (5)
White 5) e

W-396, MS-100 x W-394 F1, W-406 EL-6, W-408 EL-8, P.K.V. White

IRASHT 2 : URWRSP U= & A1eqq |
QTS Td g BT IATAT2PH R
2.1 : YIS WRAIoH & forw S9d wITeT fhel

&1 TS

AT TS WA IS deihAl BT Jodic
Jorig foeml & ary ged! W% (29 dod), &t
(27 dopd) AT V% (28 JHH) P GRE WA
TSI GIhAT T Hedied faar mar| usd TR% &
SR, SITSMeIR 1604 (54.04 T/3.), SleniiemR
1043-8RIR (44.50 T9/R.), SIRISMR 546-
gleTR (37.09 T/7.) iR SleisiemR 1047 -3,
(34.12 &/3.), deria feew ofir X8 (29.55
/%) & gPEel § SER UIT TV 3R $7H TR led,
JSTHR AT I8 AMBR b dg (70 I 85 UH), 87
gfcrerd & 31fdres fauve g Iust urg E derr daet
SASMIeTR 1047-9a1. (8.73% AR &g) Pl BISIR
2 mfderd & ft B9 Sis w@ AR B i SuRRART @
B et (arferer 2.1)1 YUSRY & IR A SWA
RIAGH HUSRU &fcy Sr3NSiaR 1613 (36.57%) H
Tq TQURI SISISIAR 1172 SR (45.89%) T
SreNfieR 1611 (45.91 ufderd) & o TSl

<&t AT & RM, Jor [ ot ik (27.35
TT/%.) & o H SRR 1043 E1eTR (35.04
T/3.), SlenflemR 546 SRR (32.63 TH/3.),

38

Project 2: Genetic improvement of onion
and garlic through conventional breeding

2.1: Breeding improved onion varieties
for table purpose

Evaluation of red onion advance
breeding lines

Advance breeding lines were evaluated during
late kharif (29 lines), rabi (27 lines) and kharif (28
lines) along with checks. During late kharif,
DOGR-1604 (54.40 t/ha), DOGR-1043-DR
(44.50 t/ha), DOGR-546-DR (37.09 t/ha) and
DOGR-1047-Sel (34.12 t/ha) were found
superior over best check Bhima Red (29.55
t/ha) with dark red, oval and big sized bulbs
(70-85 g), more than 87% marketable yield and
less than 2% doubles and bolters except DOGR-
1047-Sel (8.73% bolters) (Table 2.1). Minimum
storage loss after four months of storage was
recorded in DOGR-1613 (36.57%) followed by
DOGR-1172-DR  (45.89%) and DOGR-1611
(45.91%).

During rabi, DOGR-1043-DR (35.04 t/ha),
DOGR-546-DR (32.63 t/ha), RGP-1 (32.08 t/ha)
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qrferept 2.1 : UBd W% 2017-18 & SR [ UG B alel Uid WA ToT d205hH
Table 2.1 : Five best performing advance breeding lines during late kharif 2017-18

Entrles ¥
MYy (t/h:a) Mrk. (%)

ISR 604
DOGR-1604

ISR 1043 SR

2 44,50 92.39 83.76
DOGR-1043-DR

3 SIOIIe 546 e 3709 9115 7674
DOGR-546-DR

g SRISIR 1047 Her. 3412 87.04 70.01
DOGR-1047-Sel

5 SleieR 1607 32.98 8977  73.68
DOGR-1607
e X8 (gera) 29.55 88.21 67.33
Bhima Red (C)
e @i (gerita) 28.41 8632 6823
Bhima Shakti (C)
i g (o) 2228 76.23 62.67
Bhima Super (C)
TATHS 4.63 8.43
LSD (P=0.05)

54.40 98.08 85.89

0.00 0.00 11.44 138.00 1.21
1.16 1.86 11.59 129.33 1.23
0.00 0.00 11.36 133.33 1.16
091 8.73 11.45 133.33 1.14
0.00 1.52 11.15 131.00 1.22
0.51 6.59 11.48 131.67 1.20
0.56 4.46 11.52 130.33 1.18
0.89 12.11 11.31 129.67 1.22
2.42 6.75 0.37 6.44 =

MY: Marketable Yield, Mrk.(%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

RS 1 (32.08 TF/R.) 3R SrenoiemR 1414
(31.43 T/3.) 95K UTT T R TR 1A, SSTBR
3R JeIq SMHR & &g YT TV 3R 399 95 Hfcrerd
q ot arfere fauoe avg Iust gifiet &Y 78, Paa
SlamofieaTR 1414 (0.16%) @ BlsaR =T dHYT SIS
arel BG1 A Teh 9T Y (ATfTT 2.2) | HUSRUT & IR
g 915 q99 ®F qUsRU &fdy SefsfieR 1611
(41.11%) Td TR SIAISHAR 1612 (41.88%)
TG SINSNAIR-546-S13TR (44.44%) § gof &Y TS|

W% & SRE, ot e o R (31.52
c/3.) & gaEd H SRMSeR 1610 (38.84
TT/R.), SleNfieR-1044-9d. (37.82 &/3.),
SeMSaR-1014-S8MR  (36.40 &/7.) aer
PTI-TH-2 (85.79 T/8.) Pel dgeR U M| &
gorepdl B 2 ufderd & off w7 s g IR aret Bl hY
Aioett <@ @ fieft ok At & 94 uftrera | off
31f¥es fauue Ay Sust 81T Y 1€ (drferat 2.3)1

and DOGR-1414 (31.43 t/ha) were found
superior over check Bhima Shakti (27.35 t/ha)
with dark red, oval and medium sized bulbs
with more than 95% marketable yield and free
from doubles except DOGR-1414 (0.16%).
(Table 2.2). Minimum storage loss after four
months of storage was recorded in DOGR-1611
(41.11%) followed by DOGR-1612 (41.88%) and
DOGR-546-DR (44.44%).

During kharif, DOGR-1610 (38.84 t/ha), DOGR-
1044-Sel (37.82 t/ha), DOGR-1014-DGR (36.40
t/ha) and KH-M-2 (35.79 t/ha) were found
superior over check Bhima Super (31.52 t/ha).
These lines recorded less than 2% doubles and
bolters and more than 94% marketable yield
(Table 2.3).
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rferat 2.2 : Jd 2017-18 & QR S UG BRA dTel Ure T Foie d21hA
Table 2.2 : Four best performing advance breeding lines during rabi 2017-18

ufafe

Entries

(e1/2.) | ufeera | ABW (g) | Doubles | Bolters

MY (t/ha) | Mrk. (%) (%) (%)

ISR - 1043-SI3R

1 3504 9703 67.36 0.00 0.97 1184 9967 112
DOGR-1043-DR

o, SAIER-546 TR 3 s gr90 6013 0.00 0.52 1153 10000  1.12
DOGR-546-DR

5 SRS 3208 9758 5637 0.00 1.26 1145 10000 113
RGP-1

g SISISTER 1414 3143 9594 5632 0.16 0.28 1168 100.00 111
DOGR-1414
HT arfeh (Gerir) 2735 9138  57.54 0.00 0.93 1172 10533 125
Bhima Shakti (C)
G R (TF) peas 942 6014 0.35 0.75 1168 10700 115
Bhima Light Red (C)
TS 3.95 469 6.78 0.21 257 0.47 2.84 ;
LSD (P=0.05)

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

arferat 2.3 : TRI% 2017-18 & SR A4S UG B dTel Urd ST T d21hH
Table 2.3 : Five best performing advance breeding lines during kharif 2017-18

ufafe

Entries

1 SRISfIeR 1610 3884 9652 7011 0.33 0.00 1215 10167  1.18
DOGR-1610
o SIOMeR—1044-%ef. 3782 9726  67.23 0.12 0.00 1177 10367 115

DOGR-1044-Sel
SR - 10 14 -SSR

3 36.40 94.06 69.76 1.21 0.18 11.85 103.00 1.17
DOGR-1014-GDR
4 Fg-1-2 / KH-M-2 35.79 96.75 67.51 0.21 0.00 12.29 102.33 1.21
5 3RSt 4 / RGP-4 33.70 92.86 67.85 2.01 0.00 12.04 103.67 1.19
HiHT R (i) 31.52 96.24 60.98 0.80 0.00 1157  108.33 1.18
Bhima Super (C)
o g1 Y (garia)
29.48 93.77 62.31 1.87 0.00 11.85 108.33 1.21
Bhima Dark Red (C)
TeTTHS 416 6.48 9.58 1.53 0.22 0.58 213 -
LSD (P=0.05)

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter
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AT WITST YRS TSt dershHl o1
T

Jor1g fohedt & T A7l ged! SRt H 50, W& &
SRM 54 TAUT W% & SRE 51 YoHH JashHl
Teic fohaT TaT| et TRt % R, SIS g
e offr ofth (24.24 <1/8.) & gaEad H g
dohH AT Y SiFga 6 (33.16 TH/R.),
SIaNSMRIR- 1043 -STeRIR (32.78 &/7.), Tid
-07-H! 3/TARIR 1 (32.58 T/7.), SaNSiaR
1603 (30.55 T/7.) 3iR SleiofiemR-mRE -
(29.69 T/2.) PE IR UIY T $7 I2HHT § 81%
A 31fep AU I ISt @ik 60 I & AT g
AR YTIT T 3R A1 & 3 Shenofierk-amRgdt-Ha.
(0.37%) P BISIR SIS Bl | b Al ISR &
IR AR SR ~gAdq JUSRU &fT Telh-07-
M3 /SteR2 (38.47%) H Td TGURI Telb—07 -
H13 /SR (38.67%) 3R ofiqr a1fth (43.20%)
4 gof bl TS|

& AR & GRM, JR-PTI-TH-111 (37.95 TT/7.),
SlaNSiaR-670-9d. (36.65 &1/3.) 3iR Tardh-
07-¥13 /TA3R-2 (36.14 TH/R.), FINS Faii1g
forey oftmr aifeh (35.92 ©H/3.) & Auged Y T
3 gttt § 95 ufcrera A oft @1feres faque Ay Qo
U T2, 378 3 ufdera & ot B9 e Ud IR dTel dgl
& Aot g @ et ok uRugear § 108 d 112
S &1 =TT I M| HUSRU & IR HIE d1G
AT HUSRU &fd Tad-07-FA 3 /TAMR 2
(33.02 Hfcyerd) vd aguRr=a AT fhvor (35.57
gfarerd) § gof &t T

TRI% & SR FIHE g e ofimT gor (18.37
T/2.) & g § ¥ SiHYd 7 (22.50 TH/7.),
¥ B 2 (21.68 c/R.), IR-Tldh-TH-1
(19.28 T1/%.) AT JIRSAH-2-Fpva-AeT (18.48
c/3.) I9ged Ul NI 3 dehHl H 84 ufied |
oft 3rfere fquoe v It a1s 7 &R e & 3 S
Td AR dlet gl & Jeh T U

IR ATl WIS J9rpH 31V YR WSt
Uq TG Aead N URAeHT §
it

INSieR - 1625 6 9 Iufiad W7 d9shq
g ST fob TRt Hi 9 & foTu Iugh g1 39% dg auIe
MATBR BT & A TEIH AT 9T & 81 g AR

Evaluation of red onion initial breeding
lines

Fifty breeding lines were evaluated during late
kharif, 54 lines during rabi and 51 lines during
kharif along with checks. During late kharif, five
lines i.e. Red Genepool-6 (33.16 t/ha), DOGR-
1043-GLR (32.78 t/ha), LK-07-C3/LR-1 (32.58
t/ha), DOGR-1603 (30.55 t/ha) and DOGR-
REC-SEL (29.69 t/ha) were found superior over
best check Bhima Shakti (24.24 t/ha). These
lines also recorded more than 81% marketable
yield and 60 g average bulb weight and free
from doubles except DOGR-REC-SEL (0.37%).
Minimum storage loss after four months of
storage was recorded in LK-07-C3/DR-2
(38.47%) followed by LK-07-C3/DR-1 (38.67%)
and Bhima Shakti (43.20%).

During rabi, R-KH-M-III (37.95 t/ha), DOGR-
670-Sel (36.65 t/ha) and LK-07-C3/LR-2 (36.14
t/ha) were found at par with best check Bhima
Shakti (35.92 t/ha). These lines also recorded
more than 95% marketable yield, less than 3%
doubles and bolters and minimum days to
108-112 days.
Minimum storage loss after four months of
storage was recorded in LK-07-C3/LR-2
(33.02%) followed by Bhima Kiran (35.57%).

harvesting ranged from

During kharif, Red Genepool-7 (22.50 t/ha), Red
Comp-2 (21.68 t/ha), R-LK-M-I (19.28 t/ha) and
RGP-2-Kh-Sel (18.48 t/ha) were found at par
with check Bhima Super (18.37 t/ha). These
lines showed more than 84% marketable yield
and free from doubles and bolters.

Four red onion lines introduced in
AINRPOG trials

DOGR-1625 is high yielding onion line suitable
for kharif season and its bulbs are medium red
with flat globe shape and almost free from
double bulbs and bolters. This line is early in
maturity and harvested within 100 days after
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ST S U AR dTet dhal | Teh gl &1 Ig Jahd
3Rt gRugar arer & S 6 gty Juur & 100 AT
&P iR gepepr TR B ST B

AR - 1626 TH O & oY Th U
TS G9IshH 8 FTA &g MAThR MPHT b AT Taw
AT T & 81 81 T8 3FcH uRuesa 3rafey aretr gorssy
g St o5 diyg J9ur & fF A & Hior Jei8 & oy
IR B ST 81 SIS T AR dTel ) § geh el g

StanshamR - 1657 & 9RkM & folt Igh @
ST GOhH § RId $Hg TR dTel 91 & MelldhR
JMPIT aTel 81 &1 SAH Uhdd™ g Scasl aId g 3iR
Jg SiIs I AR dlet dal I Teh BT Bl

Siaeiiemr - 1699 Tud! &% iR &t O\ &
foTT SUGh Teb TST ATk § RTTeh dhe gedh offel &
& AT MATBR ITHIT P 8T 81 THH ThFH IMHR
& B IUH B g SR WY & I S g dAR arel
hal | Heh &Il 2l

QTS A IS DT FHTIT JeIIT T AS
P gIegq W I WIH B JIR BRAT

% 2018 & SRM, AT IUF = 3iR dlg wwet
&b AT THD! G PR &b YA A U TANT fHaT
T QST T A Rt e ofier g Y, oftmr gue
3iiR ofiar & 1 6 T Hiex wle ¥ IR gAREfT o
AT 7| g & AreIm [ 91 31 I8 ((22.98
c/g.), M gW (20.04 TH/B.) AR ofmr Aar
(23.94 T/3.) & goEet ¥ A & A1egH | Uig Jom
T 81 ¥ (27.05 T/.), HHT gW (24.89
e/2.) @R fimr &ar (23.94 TH/R.) & gerr &
Jel § wEl SEeR fIuuH Oy Ius oof Y 31 dig
&6 g H WSl P Jegq A IS TS HAa H 23 I
25 &l &1 3Rt aRugdr gsf &t 18 e T I
aret ol Y Bl 3Nfdrp ufgerd, 3ifdrp fauos A
Uo7 Ufarerd 3iR 31fdes 3fiId dg wR g |

& WISl & WY § quiiy IuANT & fore
SUYH QTS GeTHAT DI BHIFT

& I8 Waffie yaford Fawd 8T § R 5 @
T SUART BT ST 21 ETetifds, Wt & 3raRues offef
BT ST & WIS & &Y H a1 ST g1 fUset o5
asf ¥ Rear ok @rer dar Iguan & forg arem ot
&S Sfesrl ot HiT 4 Yeqd TGIRT < P freft 2
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transplanting.

DOGR-1626 is an onion line suitable for kharif
season and its bulbs are dark red with globe
shape. This line is early in maturity and
harvested within three months after
transplanting. It is free from double bulbs and

bolters.

DOGR-1657 is an onion line suitable for rabi
season and its bulbs are globe with dark red. It
produced uniform bulbs and free from doubles
and bolters.

DOGR-1669 is an onion line suitable for late
kharif and rabi season and its bulbs are globe
with light red. It produced uniform bulbs and
free from doubles and bolters.

Feasibility study of onion sets
production and raising early kharif crop
through sets

During kharif 2018, an experiment was
conducted to produce sets and its comparison
with the seedling crop. Three onion varieties
(Bhima Dark Red, Bhima Super and Bhima
Shweta) were planted in four replications in 6
sq m plot. Higher marketable yield was
recorded in sets as compared to seedling i.e.
Bhima Dark Red (27.05 t/ha), Bhima Super
(24.89 t/ha) and Bhima Shweta (23.94 t/ha)
through sets whereas Bhima Dark Red (22.98
t/ha), Bhima Super (20.04 t/ha) and Bhima
Shweta (19.61 t/ha) through seedling. Crop
raised through sets recorded 23-25 days early
maturity as compared to seedling with more
percent of “A” grade bulbs, % marketable yield
and average bulb weight.

Screening of onion lines suitable for
foliage use as green onion

Bulb is the most common form in which onion
is used. However, immature tops of onion are
used as green onions. The demand for fresh-cut
vegetables for retail and food service
applications has increased tremendously over
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T 9, STHRRR & ST & W ArpbRar g
PN B 81 Tg IR 3R 3T TS <9 H Teh AN
gt Feofl Bl ©IC Bl b A1 Bihl WS A I
ofief &1 Jour gEad: el The St N FaTfor
Al BIC g & AT At far arefl = & w9
BT 21 39 UBR & QN Bl Fellg, TS, I LT
3R BT WS At HET ST 21 STHAR TR §7h i
3R HEdH &b BRUT T2 IMIAR W PHICT AT Faall
ST ® @R miHer & oy SuaeT fhar S 81 S
5 & WIS B B IR EwT § & arg for
ST 8, $fely 399 RI&T ®U | aRus ag Icel
IR B el A dob B Bl IR PR BT SR
BN o1 & frami @t ot Fag wam & gl
et 81 & et Y aren ufRki, ferfs v, ferfis
N, Pfedad, FRORA R BIfeld 3 BT RR
AN BT 81 I el e H G gU & TS b fpesd
fIRIa B B THRd 1 39 ey § & 2017-18
&b R TG — WS WG g SFIHeT Fver,
ISR, U1 & TRANTCHS W H U ORI Shman
T A &< TS & w4 H guffg SuN & forg Sugeh
JTST G9ERA] Pl BeTs Y S Fdb| aad™ =TT
ual goll 5 Fd9s vaferd @ gert fee ofe
feor (12.5 e1/%.), ofar @se ¥ (12.5 &/3.)
iR offr it (12.4 T/3.) & gadEa § Jorhd
1550 - T (22.2 T9/3.), 1549 - W. (21.7
T/3.) 3R 1546 - W. (19.5 T1/3.) ¥ SgE-ig
¥U A Pl IR gty Sust gifiet 1 @i
derehd T gl § R YUSRUT &mar off 3R g
& 91 o A1 d@ T & g+ | et uTee e
¥ 60 A 70 T urm |

the past few years. Among these, green onions
are gaining popularity with consumers. It is a
popular seasoning vegetable in India and Asian
countries. Leaf tops from bulbing onions with
small bulbs is valued mainly for the long white
shank called Scallions. This type of onion is also
called as salad onion, spring onion or bunch
onion. These are usually chopped and used for
garnish because of their freshness and flavour.
As the green onion crop is harvested at an early
stage it provides early cash to the farmers
without going into the risk of raising the crop
of long period to produce mature bulbs safely.
The fresh leaves of green onion are rich source
of vitamin A, vitamin C, calcium, phosphorus
and folic acid. Keeping in view of demand,
there is need to develop varieties of green
onion. An experiment was laid out in the
experimental ~ field of ICAR-DOCGR,
Rajgurunagar, Pune during rabi 2017-18 for
screening of onion lines suitable for foliage use
as green onion. The present investigation
revealed that lines 1550-Agg (22.2 t/ha), 1549-
Agg (21.7 t/ha) and 1546-Agg (19.5 t/ha)
recorded significantly higher foliage yield over
best common onion checks Bhima Kiran (12.5
t/ha), Bhima Light Red (12.5 t/ha) and Bhima
Shakti (12.4 t/ha). The foliage of Aggregatum
lines had better storability and remained green
up to 3 days after harvest. For good palatability,
the best time to harvest the green foliage was
from 60 to 70 days after planting.

30
25
- 20 =45 DAP
=
= 15 =52 DAP
=
9 -4
= 10 59 DAP
5 4 66 DAP
0 - m73 DAP
1546-Agg 1549-Agg 1550-Agg  Bhima Kiran Bhima Light Bhima Shakti
Red
Lines

3 2.1 : TSR & O TRIGT W NS JhHI BT & AT ST HGe=
Fig. 2.1 : Green onion yield performance of promising lines on different dates of harvesting
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IS fhe

gt THH & SR Ahe WS

W / YRS TSI Gerehdl Bl qedid
TN WG T URMYE UoHd derpHl (12 wId
derehd, 9 HRTT AeTehH AT 4 218 JeAHH) BT Fed i
fopar a1 SR IH Jorrilg e ofar gur & e
o1 &1 T2 | g1 foem ofie T gum (20.42 /%)
& gatael ¥ UTg derhHl H SPEHIT B F TR SUST
gol & TE| iftrman T AR IUST deH Sey,
009 TEl 4 (36.36 T1/3.) H 3R FeH 31fews gt
U B3] 122 TSt 4 (40.64 T1/8.) H g Pl T
ORE 99hH AR dTel ol W eb 1Y Y| Tt a7 o
127 &A1 a1 eft derepi & g Y 21 Qg &b
NUSRUT & IURT A HH HUSRYT &fcl See—4 19—
$T-7 (12.86 Hfderd) H SEfh Fad 21 qusRoT
&fil Seg-009-TEI-4 (51.92 yfcerd) # g T

Bt TE & SRM Aihe QST AR dTel
Fal & AfEsy) derspHl BT qeaid

Tell TRt AR & foly AR dTel dgl & AfRSy R
g9TehHl I fARad fham T SR gt did § g
et foar TaT| g9 derhHl § AR arel gl o
Aisett 0 & 7.96 Ufierd & &t uTs TS| G S,
448 TeSIT-107- 5 G TRE | AR d1el Pal | b
Tl Y- 448 Tarsii-107-5 # frewad T IS arel
&g (69.29 Tfier) & SEfh TGURI g geTse
DY Tesii-209-5 H 44.2 Ui iR e foed
H daet 29.59 Tfcrerd & T IS dTel &g UTT Y| fJuue
I B IS p foly AT derspA Aifeahl it |
o1 oo fi T gu1 & F9ded o
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for 2.2 : vy Hor & & W

Fig. 2.2 : Green onions of Allium cepa

2.2. Breeding onion varieties for
processing and export

Evaluation of white onion advance /
initial breeding lines during late kharif
Twenty five advance and initial breeding lines
(12 advance lines, 9 massing lines and 4 elite
lines) were evaluated and compared with check
Bhima Shubhra. Five lines showed significantly
superior for yield as compared to check Bhima
Shubhra (20.42 t/ha). Highest marketable yield
was observed in W-009 AD-4 (36.36 t/ha) and
total yield in W-122 AD-4 (40.64 t/ha). Thirteen
lines were bolter free. All the lines were
harvested 127 days after transplanting. Storage
losses after 2 months was lowest 12.86% in W-
419 EL-7 whereas, highest storage losses was
51.92% in W-009 AD-4.

Evaluation of white onion bolter
tolerant lines during late Kharif

Four bolter tolerant lines were developed for
late kharif and evaluated in 5th generation.
Bolting % ranged between 0 to 7.96% in these
lines. W-448 LG-107-5 line was completely free
from bolters. Highest % A grade bulbs were
69.29% in W-448 LG-107-5 followed by 44.2% in
White Elite Comp LG-209-5 whereas, in check
variety it was 29.59%. All the lines were
statistically at par with check variety Bhima
Shubhra for marketable yield.
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AMfrepT 2.4 : UBd] TRI% HI9H & SRE Tthe QN 6l Ui S Sqoieiiel uiferi

Table 2.4 : Five high yielding accessions of white onion during late kharif season

P 3ud | fauvs arg i S I UE D
(e1/2.) |Sust (e51/R.) | YR (™) | 3Ry uaref sfer S HUSRUT & 91§
TY (t/ha) MY (t/ha) TSS (%) Doubles | &ifcr (uferere)
(%) Loss after 2
months (%)
%Y - 009 - TSt - 4 36.45 36.36 58.54 12.32 0.00 51.92
W-009 -D-4
S5 - 122 - Tt - 4 40.64 3451 66.36 10.60 7.22 35.78
W-122 -D-4
Sy - 028 TH - 7 36.52 31.33 65.08 11.28 456 18.79
W-028 M-7
Sset], 361 33.67 29.44 65.37 11.59 0.00 31.78
W-361
Sy - 288 U9 — 3 30.89 27.78 62.50 11.22 0.00 21.28
W-288 M-3
NN C SR 20.42 18.41 54.89 11.69 3.33 24.19
Bhima Shubhra (C)
I e 10.38 9.12 7.34 0.99 6.10 17.94
C.D. (5%)

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

aTferadT 2.5 : WAH & SR Ui A Hthg WISl RS G
Table 2.5 : Five best white onion tolerant lines during kharif
gfafear

Entries

TSS (%)

T &1 Tesit-107-5

2602 2160 2298 0.54 5.45 1314 1864  11.86
Bhima Shweta LG- 107-5
RILC ReflC DI Qe —209-8 455 o574 1427 0.00 2.70 1892 2244 1168
White Elite Comp LG-209-5
SIS SIITYeT Tefotl-107-5 2640  31.84 1354 0.93 7.96 1553 2075 1191
White Genepool LG- 107-5
S ~448 Tefel-107-5 6929 1321 7.65 6.37 0.00 2075 2301 1324
W-448 LG-107-5
sl 2959 4022 1622 0.88 238 2301 2613 1220
Bhima Shweta
W 3156 2985 1675 0.59 462 1765 2199 1191
Mean
EURSARES 2780 1776 1257 245 9.05 1026  13.64 1.96
C.D. (5%)

AGB : ‘A’ Grade Bulbs, BGB : ‘B’ Grade Bulb, CGB : ‘C” Grade Bulbs, MY : Marketable Yield, TY : Total Yield, TSS : Total
Soluble Solids
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Ted TE & IR e TSl I Fe
gareiter 31 ugref 3ier aret JeTsHHI BT oA
¥ Pol gorelial o ugref 379 dTel Pl & dehH!
&1 Fegic foar T iR gerria f offmr g &
AT T T i TS| At GershAl H Pl U B
forq geriar o offer u (20.42 &1/3.) & gdeat
4 24.89 9 19.21 /2. & g & Aagey ufRomg
UGRfd Ul hae Th 4P Bl BISPR 3 qHI
derehdl § 15 URied § 31fee &1 39 ot gemehid
31T ugref 3fer T AT S&fs Jerr i fa fmT gpuT
H g qET 11.67 Tfcerd off| dushn Seeguact-
23U~ 1 ¥ I1frepam ot gemefial o uaref (18.19
gfcrerd) Gof fohaT TT| 99rhd Tac!— SR - 2&f—ud -
6 (TIufl) § 16.16 /3. &l fIuus g It &
AT 23.56 /8. DI Fol IUS Got Dl T3 31k A4
16.20 TfTed ot gemefier o ggref sfer ar |
goria e # STl HUSRU &fi 20.00 Hferd off
I8 $TH WUSRU &Y 20.01 Hfierd 1S TS|

Evaluation of white onion high TSS
lines during late kharif

Total 10 high TSS lines were evaluated and
compared with Bhima Shubhra. Three lines
were statistically at par for marketable yield
which ranged between 15.34 to 16.16 t/ha as
compared with check (18.41 t/ha). All the lines
showed statistically at par results for total yield
ranged between 24.89 to 19.21 t/ha against
check Bhima Shubhra (20.42 t/ha). Except one
line all line recorded high TSS above 15% with
11.67% in check Bhima Shubhra. Maximum TSS
was recorded 18.19% in line WHT-23A-1. Line
HT-GR-2B-M-6 (SMC) recorded 23.56 t/ha total
yield with 16.16 t/ha marketable yield and had
TSS of 16.20% with 20.01% storage losses where
the storage losses was 20.00% in Bhima
Shubhra.

arferaT 2.6 : IS W AR & SR Athg WS $I Ui 99 $of gemeficar 5T ugref 3fer areft mfer

Table 2.6 : Five high TSS accessions of white onion during late kharif season

ufafe

Entries

SEAt-23 T- 1 290 1130

WHT-23A-1
TICI-SHRTR-2 T-TH-6 (TT) 455 15.31
HT-GR-2A-M-6(SC)

T-SAR-2 f-0F-6 (W) 50 g3
HT-GR-2B-M-6 (SMC) . .

SwEcl-23 ¥ 288 777
WHT-23A

TI-SfIR-1 f-TH-7 (B F3) 4 o758
HT-GR-1B-M-7 (Small Bulb)

W T (gerita) 333 0.00
Bhima Shubhra (C)

A 497 13.72
Mean

CUREHIRES 13.08  12.96
C.D. (5%)

Mrk. (%) : Percentage of Marketable Bulbs, TY : Total Yield, MY : Marketable Yield, TSS : Total Soluble Solids, ABW :

Average Bulb Weight
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Pt

@ (AT bg| Suw | AT Fe|gemefia| g wR | QAT
ufiverd ((ew/2.)| SS9 3

(Imw) |SwRI afa

Mrk. (%) [TY (t/ha) (=1/8.)| warf |ABW (g)| (wftvers)

My Loss after

(t/ha) 2 months
(%)

63.78 19.21 12.20 18.19 41.24 27.49

68.95 22.61 15.56 17.07 44.80 17.7
68.51 23.56 16.16 16.20 40.52 20.01
66.22 21.37 14.20 16.16 39.35 12.81
42.96 20.11 8.02 15.71 44.28 32.54
90.72 20.42 18.41 11.67 54.89 20.00
64.85 21.75 13.96 15.58 44.86 22.45
18.57 4.68 438 227 8.29 23.79
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Uot TR H S SIORIORT el deThR T et
ay 2002 ¥ Thel Be A I° ol garelial o ugref
3ier (SIeATH) dTet Pt At FAHHT BT oA PR
99 TaTd & forg gt @it § aR g fhet
& A1 AN ol D T | AT -SRIR-27-TH-7
(va=ft) (15% A &9 STHTH) BISTR qThl Gerehal
g 15 uferd A 1fte qer dush Seeguact—237-
1 7 i SIeAusT (18.19% ) gof fovar | famedt
ot gori fo 5 12.08 ufaerd & aifde dvaws
&l urm |

Evaluation of high TSS lines in late
kharif

Total 9 high TSS lines were evaluated from
single bulb since 2002 and compared with 4
check varieties in late kharif season for TSS. All
lines were observed more than 15 % TSS except
HT-GR-2A-M7 (SC) [TSS<15]. Highest TSS was
observed in WHT-23A-1 (18.19%). None of the
check varieties recorded TSS above 12.03%.

aTferadT 2.7 : @I & SR Ui IS Athg WS AfRSY derehd

Table 2.7 : Five best white onion tolerant lines during kharif

ufafe 15 uferera & 31 g sitaa oot gerefiar 3k uaref
Entries gorefter s ugref sier ama 3ier (uferere)
el 6 e (ufaer) Average TSS (%)
% of Number of bulbs -bove %
15 TSS
SETACI-23 T~ 1 88.57 18.19
WHT-23A-1
Seequaci-23 U (el gemeliel 317 garef sfier > 15) P ATl
WHT-23- TSS >15
et -ofleR-2 119 6 (TRi) 81.37 17.07
HT-GR-2B-M6 (SC)
Tl -fleiR-2 #1-TH 6 (THTRAT) 65.28 16.20
HT-GR-2B-M6 (SMC)
Tl -fleiR-5 1T 6 (THeR) 61.80 15.68
HT-GR-5B-M6 (SMC)
sl 0.00 11.66
Bhima Shweta
T g 0.00 11.67
Bhima Shubhra
T WS 0.00 12.03
Bhima Safed
Pl g 0.00 11.79
Phule Safed
&t 7T & SRM Whe WIS W / TRIYS Evaluation of white onion advance /
. . . initial breeding lines during rabi season
ST depHT BT qEie 9 g

P 65 W U YRS To dershai (10 W, 37
ORFT qAT 18 918 dehH) BT JoihT 1x 1 af Hiex
& JNMHR dTel Tlic H fpar T iR gt fhe offm
AT & AT D! JoT bt TS| Jerid e & e
oA B TR Pl U & folg 13 Jershai 3iR fagur
ARG P IS P o 8 despAl H AifETD! G
g TS @ @1 e sifread fague amg

Total 65 advance and initial breeding lines (10
advances, 37 massing and 18 elite lines) were
evaluated in 1 x 1 sq m plot size and compare
with check Bhima Shweta. Thirteen lines for
total yield and 8 lines for marketable yield were
showed statistically at par as compared to
check variety. Highest marketable yield was
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BT IUST Fe]-361-3qal-7 (43.89 T/3.) |
3R fpaH Pt U Seeg-414-TH-3 (44.55
/) ¥ gt fil TE| yTud dahT dR drel Bl o
Ih U TU| O 90 & 116 AT ag it et
&I TS DI T3 | YUSRUYT &P Ui HIE IR, T DA
HUSRYT &l (9.94 UfTeI) TUhH Secg—427 - Ul
-6 § gof &l T 9P SeeY-441-TH-7 H Ig
arf¥rad (55.44 ufierd) oft ik geriia fomm o a8
47.58 yfierd urg TS|

observed in W-361 EL-7 (43.89 t/ha) and total
yield in W-414 M-3 (44.55 t/ha). 55 lines were
bolter free. All lines were harvested 116 days
after transplanting. Lowest storage loss of
9.94% was recorded in line W-427 EL-6 where
as it was maximum 55.44% in W-441 M-7
whereas, in check loss was 47.58% after five
month of storage.

arferept 2.8 : <& 19T & IRE The @S 6 a9 Sysieflear wife

Table 2.8 : Five high yielding accessions of white onion during rabi season

P
(e1/3.)
TY (t/ha)

MY (t/ha)

3] -36 1377 43.89 43.89
W-361 EL-7
Sscy-441-TH-7 4421 4228
W-441 M-7
ST 427 3716 022 022
W-427 EL-6
S -444-3T-7 4231 4153
W-444 EL-7
Ssey-414-T9-3 4455 41.30
W-414 M-3

& 41.40 39.74
Bhima Shweta
I e 7.69 7.60
C.D. (5%)

Loss after 5
months storage
(%)

66.96 12.08 0.00 42.53
69.18 12.60 4.29 55.44
63.33 12.36 0.00 9.94
68.06 11.96 0.00 22.99
65.22 11.87 6.61 32.38
65.99 11.20 3.56 47.58

7.65 0.52 10.13 23.84

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

P 22 WA TG YRS Yot dershai (10 W, 10
ARFT AT 2 218 dehH) BT i 3x2 I HIeR &
JMMHR aTel Tlie H fpar m ok gl fney sftmr
AT o AT SADI JeTT Dl TS| T b P gehraet
4 g 85, - 353 TH-3 fIuu Iy agig U
(41.97 T/R.) 3R T U (42.97 T/8.) &
el § IPEIT B | TgaR IR 7| Jol 1T e
T 41 & A e IRA R v arg deR
SUS & foft 8 derehd 3iR Pt IusT & fofg 10 darsha
3fiepel &1 G I A Y Y| 313 Je3hH AR dTet
del | gh A1 U A9 A B 116 T 915 |/
dererdl H gerg ol T
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Total 22 advance and initial breeding lines (10
advances, 10 massing and 2 elite lines) were
evaluated in 3 x 2 sq m plot size and compared
with check Bhima Shweta. The line W-353 M-3
was significantly superior for marketable yield
(41.97 t/ha) and total yield (42.97 t/ha). Eight
lines for marketable yield and 10 lines for total
yield were statistically at par as compared to
check Bhima Shweta.
harvested 116 days after transplanting.

Eight lines were
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darferept 2.9 : <&l G H & SRME Athe WIS HI ura 9 Susiefiear wife

Table 2.9 : Five high yielding accessions of white onion during rabi season

P
(/%)

TY (t/ha) (e1/R.)

MY (t/ha)

Sy ~353-TH-3 4297 4179
W-353 M-3

SY-411 Tel-4 39.44 38.63
W-411 AD-4

53] -085-Ts1-4 4205 38.35
W-085 AD-4

S 344 38.65 38.06
W-344

59 367 TEt 4 39.24 37.48
W-367 AD-4

ST & 36.58 35.26
Bhima Shweta

pIfTD firefe 6.38 6.53
C.D. (5%)

Loss after 5
months storage
(%)

65.92 11.92 1.58 42.64
69.54 11.10 1.03 54.24
67.61 11.12 3.74 43.67
64.85 12.01 0.27 74.24
64.40 11.39 1.62 30.29
59.67 11.53 0.63 75.88

7.59 0.62 3.26 24.40

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

&t HH & RS9 $f germieiiad o ugrf
3ieT qret Whe QTS JLMHHT BT JedTd

gori foheet T &ar & AT 1x 1 9 HieR wiie d
T 21 99 Pl gomefer o ugref afer (Shvaed)
aTel JerehHl BT Jedid Ud el i T8 | IUST b ATt
4 g off derpn, Jaria T & SR &l ur
3rferepem U IFg Halg IuST J9hH Seegac -
23§ (Svaw 15 9 17.8 wftrerd) (39.60 &/3.)
4 qoT 99 IS P SUST deHH YA —SHIR-
13f-t-7 (doaed 15 ufderd) (40.19 e1/8.) ®
ug TE1 39 Urg dehHl H e e & |aHged
U 9 i oot gIiieT &t TS| ST &Y 7T
11.20 (ofigr 4q1) & 19.38 (Tadt-sfiemR-1 -
Tq-7) & dr9 ug TS| Jorrg e o gt e
15 Tfed & @A 3R FdIs Joriig fova § 11.2
gfcrerd o a8l g9 el ¥ At 9 dvaes arel
derept § SoIe 15 wfcerd & 21fdres gra

3% CITATH dTel Pt 13 FAHAT Pl Fegidh] 3x2 R
HieR wife § v Jorriid e ofmr 4T & arer g
g & T Jo e (36.58 T/2.) & Y
T B IR dhael U dTehH Dl BISHR T dershr

Evaluation of white onion high TSS
lines during rabi season

Total 21 Hi-TSS lines were evaluated and
compared with check Bhima Shwetain 1x 1 sq
m plot size. None of the line was superior as
compared to check variety for yield. Highest
marketable yield was recorded in WHT-23B
(TSS 15-17.8) (39.60 t/ha) and total yield in HT-
GR-1C-M-7 (TSS<15) (40.19 t/ha). Marketable
yield in these five lines are at par with the
check. TSS ranged between 11.20 (Bhima
Shweta) -19.38 (HT-GR-1B-M-7 SC). All the
high TSS lines gave high TSS above 15% as
compared to check varieties where TSS was less
than 15% and in best check it was 11.2%.

Total 13 high TSS lines were evaluated and
compared with check Bhima Shweta in 3x 2 sq
m plot size. Except one line all the lines were
statistically at par for total yield ranged
between 28.13-35.40 t/ha as compared with
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28.13 ¥ 35.40 T/8. & PoI IuS & foTq HifEadht
SR A Fded 91 39 WY AR W YAl Ierd ¢ b
it fifeal § fAuvE Iy IuS B gom B T
IR 2| fuue I ol SuS & g H, §3
PR dTet I STATT Tl DGl Pl T PR H BT
YR 3TT| Joriig e o STl fquur Ay sl Sust
35.26 /3. T 3T 4epHl § I8 WHET 23.09 A
29.57 T/3. & §i9 U TE| WUSRY & UM HIE 91
T 31ferer YueRur &t gerr g fvw (57.85%) #
SIgfh e HY WUSRUT &feT d9hd Taei—SiieTR-5
f-tr-6 (TATA) (29.56%) # Ut TS|

check (36.58 t/ha). This clearly indicates that in
further generations there is scope to increase
marketable yield. In marketable yield there was
lot of improvement due to critical selection of
high TSS bulbs with bigger size. Marketable
yield ranged between 23.09-29.57 t/ha as
compared with check (35.26 t/ha). Storage
losses after 5 months were highest in check
variety (57.85%) whereas lowest loss of 29.56%
was recorded in line HT-GR-5B-M-6 (SMC).

arferept 2.10 : <& GR99 & SR Athe WIS 6HI Ui I=7 Iyoiefier urferRi

Table 2.10 : Five high yielding accessions of white onion during rabi season

TY (t/ha)

eegquact-23 df (gt gerefial o

ugref 37 15-17.8) 40.00 39.60

WHT-23B (TSS 15-17.8)

Tt -k - 1 -7 (Pad

gorefie 3 ugref 3fer < 15) 40.19 34.79

HT-GR-1C-M-7 (TSS <15)

TSR -2U-TH-6-1 (Pl

gorefter o ugref afer <18 ) 33.64 33.64

HTGR-2A-M-6-1 (TSS <18)

eegquact-23 #f (gt gerrefial 3

geref 379 < 15) 33.97 32.93

WHT-23B (TSS <15)

T -SI3R-2d-TH-7 S8 e
(TaeeReT) (et gormefier ST aref

39T 1 5) 38.15 32.81

HT-GR-2B-M-7 Big bulb SMC
(TSS15)

ik g ) 41.40 39.74

Bhima Shweta (C)

PIfecep T
C.D. (5%)

10.45 10.45

Loss after 5
months storage
TSS (%) (%)

62.33 16.95 1.18 35.67
62.13 15.98 10.79 26.24
51.24 15.58 0.00 37.81
61.75 14.79 0.00 13.21
63.75 15.11 11.30 27.32
65.99 11.20 3.56 43.82
8.77 0.82 14.84 28.80

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids
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arferat 2.11 : 15 Tfired | e ot gemefiel o ugref sier & A1 &t 1T & SR Ahg Wt 6 99
Sustefter wferi

Table 2.11 : High yielding accessions of white onion during rabi season with TSS above 15%
I9 o gasiefiar 31 ugref sier

arel GeThH
High TSS lines Doubles | Bolters

() (%) . ! Loss after 5
(t/ha) months
(t/ha) storage (%)

T -SffeR- 1t -t -7 (B &%)
HT-GR-1B-M7 Small Bulb

T -SHaTR-20-T9-6 (T)
(SrgaT > 15 fyerd) 12.74 0 84.9 25.14 29.58 17.34 33.99
HT-GR-2A-M6 (SC) (TSS >15)

5.03 0.21 92.84 25.71 27.77 19.38 432

Gt —femR -2l -TH-6 (TRe) 6.87 0 9214 2874  31.02 17.1 49.26
HT-GR-2B-M-6 SMC
SETAt-230 (AT 15 Hfdem) g o 0 8595 2588  30.18 16.95 32.28

WHT-23A (TSS15)

Tl -3 -20-1H-6 (a3 &)

(S 15-17.8 wifererd) 15.42 0.13 83.65 27.13 32.94 16.53 41.01
HT-GR-2A-M-6 Big bulbs
(TSS 15-17.8)

Tl -SASR-641-TH-6 (TATRAT) ) 0 8796  24.64 28.6 16.39 29.56
HT-GR-5B-M-6 (SMC)

TS -SMAR-1 T-TH-7 (T &%)

(Slvawy 18 wferd) 15.62 0.3 79.76 23.09 29.21 16.24 52.48
HT-GR-1A-M-7 Big bulbs (TSS-18)

T -STTeR -3 -1H-7 (TATH)
(SrwaTE > 15 Tfyerd) 7.79 0 90.71 25.38 28.13 15.25 20.83
HT-GR-3B-M-7 (SMC) (TSS >15)

Tt -SHIR- 58 -1 7 (TAwH™T)
(ST 15-17.8 Hfiere) 13.86 0 84.58 29.57 35.4 15.19 47.36
HT-GR-5B-M7 (SMC) (15-17.8)

T -SHeTR-2U-TH -7 (TsdT)
(ST > 15 Tfyer) 6.78 1.97 90.18 27.86 30.93 15.11 49.36
HT-GR-2A-M-7 (SC) (TSS >15)

TS -SHeR-20-TH-7 (Tosdt) a3

g (ed > 15 Hfier) 10.3 0 8507 2533  29.69 15.06 4017
HT-GR-2A-M7 (SC) Big Bulb

(TSS >15)

o1 47 / Bhima Shweta 0.63 0.37 96.57 35.26 36.58 11.53 57.85
q1eT / Mean 8.89 0.19 89.01 28.83 32.35 12.69 44.62
spifecrep f=ar / C.D. (5%) 10.51 1.45 10.36 5.36 7.02 1.41 37.01

Mrk. (%) : Percentage of Marketable Bulbs, TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb Weight, TSS :
Total Soluble Solids
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Wt 7R &b IR ST Por gomefiar 3w
ueref 3ieT aret gershHl @1 ugefH

af 2002 A T@d g 9T W 9 Pl el o
ugref afer (AT aTel Poot 55 G BT JGIHRUT
3R eaia fpam o1 <& § &R dvaww & forg <&t
&% GRM IR e fheel & Tl 3D Jor T i T
37 durepdi ¥ 15 uferd & oft arftre v uran
T T -SeR-d-tg-7 (Ta=ft) ¥ orferamay
SlwAusT (19.38%) ORI AT 94.2 Uferd el H
Jitd 16.68 wfierd dem w+t gaia femi o
Slvaed 12 ufdera & off 3w e

Performance of High TSS lines during
rabi season

Total 55 high TSS lines were developed from
single bulb selection since 2002 are being
purified and evaluated and compared with 4
check varieties in rabi season for TSS. 37 lines
observed more than 15 % TSS. Highest TSS was
reported in HT-GR-1B-M7 (SC) (19.38%). 94.2%
bulbs recorded average TSS of 16.68%. In all the
checks TSS was less than 12%.

arferapt 2.12 : & 999 & SR T WIS & UTd 9 PoT gemiial o ugref 3ier dTet dershH

Table 2.12 : Five high TSS lines of white onion during rabi season

ufafe

Entries

T —SH3IR - 28 -TH—-6 (TATHHT )
HT-GR-2B-M6(SMC)

TSR -2U-UH-6 (Soasd 15— 17.8 Hfcerd)
HT-GR-2A-M6 TSS 15-17.8

Sequaci-23 v (S > 15 Jfcrerd)
WHT-23A TSS >15

T -SeR - 16§1-T4-7 (Bl &g)

HT-GR-1B-M7 Small bulbs
Toc]-SiieR-581-TH-6 (THUHRT)

HT-GR-5B-M6 (SMC)

ofiHT 497 / Bhima Shweta
T 9T / Bhima Shubhra
offqr A% / Bhima Safed

15 "faerd A 31w

> Pl oot goreftar S garef
geefter s ugref sier ama sier (wfdrerar)
el &1 ufaera Average TSS (%)
% of Number of bulbs above
% 15 TSS
94.20 16.68
91.04 17.34
90.79 16.95
85.41 17.32
85.29 16.39
0.00 11.66
0.00 11.67
0.00 12.03
0.00 11.79

E’ﬁ Hhe / Phule Safed

Wl 5 & SRM FIRT F IR fAaRa
AEIT BT JATH

fafire el & Fot 6 TR ST T BT Fedia
fopar T QiR orrita forem ofir &ar & ey g
qorT & TE| BRI A i H T g off e
Jorriig fobv A dgeR el uTg 1 Siferepe fagor
T G U 3R T U S, — 595 § RIS
$gC IS Th 5 (46.27 &1/8.) 8 urs 751 ot
derehH AR dTel el A Ieh A1 A B HUSRUT &fey
gfcerd (19.45 i) Seeg — 595 G <gI3C SaTZC
HINIE Th 5 & I&T § T1E TS|
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Evaluation of populations developed
after crossing during rabi season

Total 6 NRC crosses populations were
evaluated in different generations and
compared with check Bhima Shweta. None of
the populations developed from the crosses
were superior to the check variety. The highest
marketable and total yield was observed in W-
595 X White Elite Composite F5 (46.27 t/ha). All
lines were bolter free. Percentage storage losses
was lowest (19.45%) in population of W-595 X
White Elite Composite F5.
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Table 2.13 : Five high yielding accessions of white onion during rabi season

hTd
Crosses

g -595 x FIRC IATSC HHUINIC Th 5

4627 4627
W-595 x White Elite Composite F5
UHOH 100 x Sscq 220 TIARWI Uh 4 4554 4954
MS-100 x W-220 NRC F4
S5, 147 > HHT T Th 2 4178  39.88
W-147 x Bhima Shubhra F2
S0 009 x THIH 222 TR TH 4 3510 3616
W-009 x MS-222 NRC F4
S 597 x T 448 TIANUI D 4 3513 3440
W-597 x W-448 NRC F4
T AT (geria) 4140 3974
Bhima Shweta (C)
PIfTD firere 8.29 7.33
C.D. (5%)

Loss after 5
Months Storage
(%)

0.00 10.80 69.40 19.45
0.00 11.60 62.31 57.78
3.58 12.32 65.13 42.34
0.00 11.83 56.49 61.99
0.56 11.76 59.95 69.77
3.56 11.20 65.99 43.82
591 0.92 14.82 BEIIl

TY : Total Yield, MY : Marketable Yield, TSS : Total Soluble Solids, MBW : Marketable Bulb weight

el wreT v &g wifieTer arer YR
RISt & 9 B 9 fAafia @& a1

UG

faceft wret 3iR dteft v giedt fieft (IR dieht wd urar
) | oTg USHHdTer dTel YRR @St & o9 e
H Gafaa gpor A T @ Jeaiad fhar T 3R
o fore ofeT & e ot diameR & are !
o i 7E | deft e iR At Wit Y i -ofiF
WA st B ft W ot fored & wwgeds W
TS| dhg 3MphT SR Mar Aled § IR <@ @Y e
oy iwe arft gersRur srawe § €1 B U 6 x
- 12 (S) Th 4 TH 3 FHged IR 1T 3iR AT
& 3 st fuuE g B Iust (39.88
T/2.) & 1Y A Pl U (41.88 TH/R.) UR
TS| AT d9hT AR dTel el | b UTq Y| Tter gor
& 123 Al a1c T+t dagpAi § oS Dl ST Tl
dieft Aear d-11 x $-5 (d13) Th 5 W 4 H g
qUgRUT &ifey [ 9 (37.72 wfderd) off ag da%g
HEIT Uh 6 x TH-12 (Sg) Th 4 T 3 § I8
40.22 gferd urg TS|

Evaluation of populations developed
from crosses between exotic onion and
short day Indian onion

Total 9 populations developed from the crosses
between exotic onion and short day Indian
onion in 4th and 5th generation (four yellow
and five white) were evaluated and compared
to the check Bhima Shweta and Arka Pitamber.
Three populations of yellow and three of white
were statically at par with check. There was
improvement in bulb shape and neck thickness.
Though the populations are under segregating
stage. The cross F-6 x M-12 (W) F4AM3 was
observed statistically at par and also observed
highest marketable yield (39.88 t/ha) as well as
total yield (41.88 t/ha). 7 lines were bolter free.
Alllines harvested 123 days after transplanting.
In yellow population K-11 x E-5 (Y) F5M4
storage losses was lowest (37.72%) whereas in
white population it was 40.22 in F-6 x M-12 (W)
FAM3.
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Table 2.14 : High yielding populations of white and yellow onion during rabi season

weE
Populations

ThH - 6 x o — 10 (I0F) Th 4 T 3

40.74
F-6 x J-10 (Y) F4AM3
P -11x3 -5 (ag) % 5 4 117
K-11 x E-5 (Y) F5M4 '
T - 14 x ff - 2 (3qE) Th 4 T 3 017
N-14 x B-2 (Y) FAM3 '
Dt Ui 37.49
Arka Pitamber
Th -6 x T - 12 (Secg) Th 4 TH 3 LG
F-6 x M-12 (W) F4 M3 ’
AME-9 x $-5 () SRR TH 4 TH 3 29.94
I-9 x E-5 (W) DOGR F4M3 '
AME -9 x3 -5 (3Y) Th 5T 4 .,
-9 x E-5 (W) F5M4 '
A & (gera) 41.40
Bhima Shweta (C)

’: 40.03
Mean
EALPI RS 5.88
C.D. (5%)

Loss after 5
Months Storage
(%)

34.75 11.88 66.27 57.12
38.67 11.56 64.44 37.72
38.63 11.26 64.46 65.41
36.55 11.45 64.38 72.71
39.88 11.66 66.52 40.22
38.41 11.71 67.58 53.45
38.79 11.04 58.18 49.45
39.74 11.20 65.99 43.82
35.27 11.51 64.29 52.40
728 1.05 5.44 28.17

TY : Total Yield, MY: Marketable Yield, TSS : Total Soluble Solids, MBW : Marketable Bulb weight

TH HIGT & SR The TS

W / YRS TSI GeTehdl Bl Jedid
TRI% 2018 & SR, JoiHig e o gur & ey
$l 36 WA T4 URMAS o deshdl (14 Wd
dorehd, 15 HRFT dohm quT 7 A8 dABYH) B
i fhar maT| d1g ot derehd et e offm
U1 (19.76 TT/3.) & Pl H dgcRk el url =Tl
Jerh Seeg, - 355 TRl - 4 § \We¥ 31t fqque
I BT IS (25.42 T/R.) 3R dAqPH Seeg, —
448 IR - 9 H | b oI IuT (27.83
/%) weRfa g1 wft desp AR At el | Tw
arg Y| <t GershAl ¥ Por gemefial o ugref aier
12 gfiierd & &H ol
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Evaluation of white onion advance /
initial breeding lines during kharif
season

During kharif 2018, total 36 advance and initial
breeding lines (14 advance lines, 15 massing
lines and 7 elite lines) were evaluated along
with check Bhima Shubhra. No one line was
superior to check variety Bhima Shubhra (19.76
t/ha). Line W-355 AD-4 showed highest
marketable yield (25.42 t/ha) and line W-448
BR-9 was showed highest total yield (27.83
t/ha). All lines were bolter free. TSS was less
than 12 % in all the lines.
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Table 2.15 : Five high yielding accessions of white onion during kharif season

gomefiad | il aret $g

Pl S
(e1/%.) I+ (e/3.)
TY (t/ha) MY (t/ha)

Wg 53{\55_ ;545 v - 4 26.74 25.42

Wg“ﬁg]g: e - 9 27.83 24.67

Wg 54539_1\:?;9 -6 26.22 24.31

Wg 55%4_1\224 W3 25.07 19.64

Wg 533*06_ ;of w4 23.29 19.15

T 22.11 19.76

Bhima Shubhra

EC ]j . A 7.94 8.08

geref 3ieT | Doubles (%)

(ufarere)

TSS (%)
62.81 10.41 0.00
61.19 1145 1.26
53.19 11.53 0.00
64.21 11.30 19.96
55.98 11.37 2.55
51.75 11.97 0.00
14.69 2.56 1035

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

T W &b IR 99 pot gemefia 3
ugref 3797 aTel e WISl G9RHI BT
UG

TRI% & GRM S99 Pl gemeliad o ugref e aret
(ST PoT 48 JhAT BT Hedidh fowaT T iR
qorta o ofiar 9T & A1y DT Jor dHi T
Y% & GRE ST derpdl § ST vY A S
Sloed U T S f 13.63 | 15,18 ufcerd &
i o Fed 31f¥en fauue T HeRr Suet (19.11
c/3.) 3R P T (20.118/8.) @I 13.92
gfcrer SITATT & AT dehH Seeguaci— 23 &t (T3
bg) H U@ dgURFd  acl-SiaTR-581-TH-7
(Tawf) % 14.04 ufderd & AvdqTE B Y 15.88
T/, v g el U UTH 881 @RI & QR
T AT 6.74 A 15.18 Tfcrerd & &t grar 4|
qrhH Seeguaci-23U-1(15) BIgax Al dorpd
TR dret ol A ek U1 | Seegqaciel— 17-Siidi-
18-THHA-uH7 (15.180f5a<1) T Seeguac! -
237-3 BIC &g (15.12%fa) H 9= SIoIus e

fAsfeltavur ga gAsteniaxor faereamg

fopet e oftam &, ofmr g qen ofier |vhg 8iik
99 CItATE gl JehHl seguaci-23T7-1,
EYUAC-237-2 UG  Seudci-23U-3 &l

Evaluation of white onion High TSS
lines during kharif season

Total 48 high TSS lines were evaluated during
kharif season as compared to check Bhima
Shubhra. 20 lines recorded significantly high
TSS during kharif ranged between 13.63 to
15.18%. Highest marketable yield (19.11 t/ha)
and total yield (20.11 t/ha) was observed in line
WHT-23B (Big bulbs) (>15-18) with 13.92% TSS
followed by HT-GR-5B-M-7 (SMC) with 15.88
t/ha marketable yield and 14.04% TSS. Overall
TSS during kharif ranged from 6.74 to 15.18%.
All lines were bolter free except the line WHT-
23A-1 (15.0). Lines WHTB-1A-GT-18-SC-M-7
(15.18 °Brix) and WHT-23A-3 Small bulb (15.12
°Brix) were observed high TSS ranged.

Dehydration and rehydration
characteristics

Varieties Bhima Shweta, Bhima Shubhra and
Bhima Safed and High TSS lines WHT-23A-1,
WHT-23A-2 and WHT-23A-3 were tested for
dehydration and rehydration characteristics.
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fstefianor 3R gesfefiaur fadmanen & forg S
T {HE d9EE IR 9T W GETs TS fheAt Y
o H I ST dTet dTehhl N Gt IahuT STaTd
SPEII WY A B |

Rehydration ratio was significantly less in high
TSS lines compared to varieties dried at similar
temperature and time.

AT 2.16 : WUHh HIGH & SR Athe WIS Bl Uia 9 Iustefia urfe

Table 2.16 : Five high yielding accessions of white onion during kharif season

Sseguadi-23 df (S8 @g) (Pof

gofefiel BT ugref 3fer 15-18) 20.11
WHT-23B (Big bulbs) (TSS 15-18)
TS - SRR -5 -1q-7 (TR B

HT-GR-5B-M-7 (SMC)

Teeguact-237-2 (et gorefiat 31
ueref e 15-17.8) 14.08
WHT-23A-2 (TSS 15-17.8)

T -SHRR- 28t -T-5 (Bl &g)
HT-GR-2B-M-5 (Small bulbs)

14.44

TS -SIATR - 4d1-TH-7 (Pl gerefiel

31 ugref 37E 15) 12.70
HT-GR-4B-M-7 (TSS 15)

|1 9T / Bhima Shubhra 22.12

pif=id R=ar / C.D. (5%) 4.69

g gerefia

garef 3ier
(ufcrere)
TSS (%)

Doubles

19.11 47.78 0.00 13.92
15.88 54.80 0.00 14.04
12.25 44.62 2.90 13.44
11.95 43.18 0.00 13.06
10.03 45.30 11.05 12.76
19.76 51.75 0.00 11.97
4.60 21.97 19.36 473

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

1ot - oy 29t & g ufeRiear
& forg v Sfsuwal / ufafeal /o=
GeTehHl BT Gedid

g 78 et @S ufaftal, ue derhHl 9 Hasi
& FHIFFT H T (2017-18)1 1 A 5 et hH
IR BRIV T IUANT el §Y e | (fer
dter T Y i He=m) deim I ST W glel
&1 I fohaT 7| Hof 79 STFveul H 4, fohedt oft
STFTRRY &7 ffaor srcaferes uferiet silk uferielt &
w0 H T fhAT T T 67 SIHYReUl Dl Hford
ufcRielt & w9 F Fffqa fmar 11 9y 12 SiAueal
&1 aiffar Hagaefter & wu # fsar | dgfed
fcRIferaT wfcifehar uGfRia e areft ufaftar Br HiHm
aRfRARY & g BRFFT 6t ST
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Evaluation of onion genotypes/
entries/breeding lines for resistance
against onion thrips- Thrips tabaci

Total of 78 red onion entries/breeding
lines/hybrids were screened against onion
thrips under field condition (2017-18). Data on
thrips population (Avg. No. of thrips/plant)
and damage rating was done using 1-5 scale
scoring methodology. Among 79, none of the
genotype was categorized as highly resistant
and resistant. About 67 were grouped as
moderately resistance. Remaining 12 were
categorized as susceptible. The entries shown
moderately resistance reaction will be further
screened under artificial condition.
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2.3. S9d AgqA el & forg goe

&} A9 & SR A8 A dThH1 BT JodihT
& w5 & SR, o e T siHeR & e
qeTT B §Y Pl 35 B Aeg aEhA| bl e
fopar w1 3R g &Y T U & A § ger
fped (6.14 &/g8.) & g | @i o derepd
SHEIT BT I IgR &I AT| AT GIhY Ahs b
St & I9ged 9 iR I T SR 4 3ifed
TR IUS AT (6.28 A 7.91 ©7/2.) UeRId g5
P Pol IS ATH-6.70H-3 F0eT (7.91
c/%.) d iR |y & ifmem po gemefia o
ugref 3791 (40.96 Hfcierd) urr Tl

ufafe
Entries
Total Yield | Av. Weight of
(t/ha) bulb (9)
Hifir-6.7 T9-3 S0 201 " 19
CBS-6.7 M-3 EL
HE-11/T9-4 . 836
CDT-11/M-4
didt- 10 Sfiarg dqe v i -
PB-10 Gy Mut EL
o e (‘s‘Q?rr) 6.86 7.03
Godavari-1 Gy mut EL
HETH-11-1H-3 WA 60 884
CES-11-M-3 EL
rﬁq.T (@ ) 6.14 8.43
Bhima Omkar (C)
- 1.99 241
C.D. (5%)
TRI® & SR A e dABHI BT Tedih-T

T% &b GRM, 35 S8 g JIhAI P TodidhT
fohaT T TR & fo B R e 7@ 2
digg JushA 3AThel DI Y A FFded 1Y Y R
5.36 9 7.32 /. & Sust A1 off| i & gRE
STirepe SuST fobest T @R (7.32 /7)o
urg T2 oA SR defi— 10—sfiarg-ae g0t (7.31
ci/g) # ud T o feem o eimeR
(39.39%) &t o H dorepd fidt- 10-SflaE-me
A H 42.68% STHCH URIT AT

2.3. Breeding for improved garlic
varieties

Evaluation of garlic elite lines during rabi

Total 35 elite garlic lines evaluated and
compared with check Bhima Omkar during rabi
season. None of the line was significantly
superior for yield as compared to check variety
(6.14 t/ha). 7 lines were statistically at par for

and gave higher yield ranged between (6.28 to
7.91 t/ha) above Bhima Omkar. Highest total
yield was observed in CBS-6.7 M-3 EL (7.91
t/ha) and also highest TSS range observed
(40.96%).

arferapt 2.17 : & 999 & SRE gy &l uia = Suwifiar wfen

Table 2.17 : Five high yielding accessions of garlic during rabi season

15.27 19.43 40.96
13.27 22.03 34.53
14.20 20.73 40.51
22.20 27.10 34.47
12.13 16.27 36.67
15.00 25.67 37.03
2.52 4.74 3.45

Evaluation of garlic elite lines during
kharif

During kharif, 35 elite garlic lines were also
evaluated. As such there is no variety develop-
ed for kharif. Fourteen lines were statistically at
par ranged between 5.36 to 7.32 t/ha). Highest
yield was recorded in variety Bhima Omkar
during kharif (7.32 t/ha) which was followed by
PB-10-Gy-Mut EL (7.31 t/ha). TSS was highest
in line by PB-10-Gy-Mut E (42.68%) compared
to check Bhima Omkar (39.39%).
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aTferaT 2.18 : TG H9 & R g & uid I=1 Iustefier et

Table 2.18 : Five high yielding accessions of garlic during kharif season

yfafe
Entries
Total Yield | Av. Weight of
(t/ha) bulb (g)

- 10-Sfar$ -5 3t il 798
PB-10-Gy-Mut EL
et <HTE - 1 /<0 6.89 9.72
PB-EMS-1/EL
eS0T -3 <0 6.89 9.53
PB-EMS-3 EL
Sfi-91 Tt 5.99 5.97
G-91 EL
Hfreg-6.7 /19-3 503 -
30T CBS-6.7/M-3 EL
% ’ ¥ (gerii) 7.32 9.19
Bhima Omkar (C)

- E 1.62 1.75
C.D.5%

A H ScuRac U=

9Rd H, oTegT (Ufer Fergad Tel.) T Sifds w9
W 9 A ¢ IR Pferdl & Ared | yafdfa gt
g1 31T THH NPT &b AT AT S I
o 3rrafere Rrear Hfid g1 R @ god an
areft faftrr faftrn o @, fafdwor gRT &gl &1 TR
FRAT T IRA 3R 3IRA et gl THT fafeseor o
SUINT aRp IURIAT Yo bl g7 Tfafafdr @
TR SEAH GRId (Versi-50) &1 fHgfRor e gl
3FeT: g wRier H, <&t A & IR, dEgT b
Q1 fpxmt e offmr s ok oftar gder &
fafewor Sw=R (0, 1, 5, 10, 25, 50, 75 T 100
1) e a1l 39 SR & WY I8 gafgae g &
e N &G PR, &g NP, 99 FgRICHed
Il anfe & gfg SRt srgeria e & Icuel
BT B OTGUeDT hl SaReiifaar 3iR siferr gRugs dten
TUMT & SMUR W, W7 MHHR & forg 5 I FHi gvam
T fafeRRuT gRTe 3iiR T udet & folg 5 | 10 3
& g hY a7 AR G Bl Terel-50 & wy H
ugarT | T gde & Amel §, erdt-50 & wdtd
TGP A & g 5 |/ 10 I bl 17 fAfp=or gRiept
& T | T DT BHIFT B Bl g SRevd 2l QAT
forel o o |l Freett quif  fIfeRor Rt A
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14.60 23.60 42.68
14.80 22.70 34.23
15.13 25.93 33.96
9.53 16.60 37.96
14.67 26.60 40.06
12.73 26.40 39.39
2.27 2.63 11.23

Mutation breeding in Garlic

In India, Garlic (Allium sativum L.) is
biologically sterile crop and propagated
through cloves. Hence genetic variation in
morphological as well as biochemical traits is
limited. Among various methods of creating
variation, treating bulbs with radiation is
simple and easy technique. Main activity of
mutation breeding using gamma radiation is to
determine optimum dose (LD-50). Hence in
present experiment, during rabi season two
garlic varieties Bhima Omkar and Bhima
Purple were subjected to gamma radiation
treatments (0, 1, 5, 10, 25, 50, 75 and 100 gray).
Assumption behind this treatments is to
generate favorable variation in garlic like
increase in bulb size, bulb shape, high
neutraceutical compounds etc. On basis of
survival of plantlets and final matured plant
count, optimum gamma radiation dose of 5
gray for Bhima Omkar and in between 5 to 10
gray for Bhima Purple is identified as LD-50
respectively. In case of Bhima Purple, there is
further need to screen the population in
between gamma radiation doses 5 to 10 gray for
exact dose value of LD-50. All other phenotypic
traits in both varieties recorded decreasing
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gig & WY BT g3 B ol AT 11 Flefifeh,
freft ft TR § gdhe ®U A DR ST TG
8 < T SaRad giRier v ik e @
o PRA F oIy TR T% g fhe Tem
R o 39 gEaH TR0 GRie o1 SuAT fasa )
Aif, gt fh U 22 ATHIHE TAT OCHD IoN &
§i9 B g Serd TEl Y MY

trend with increase in radiation doses.
However no significant alterations observed
visually in any doses. This optimized radiation
dose used in local kharif garlic variety Gadag
Local for getting mutants and generating
diversity. But no favorable changes were
observed among recorded twenty-two
quantitative and qualitative traits.

ATferahT 2.19 : TSI Al X T fAfRRUT IR & IR AT oni § fyerar

Table 2.19 : Variation in quantitative traits after gamma radiation treatment in Gadag local

Plant Height
(cm)

4 th Leaf

4 th Leaf |Pseudostem | Pseudostem

Length (cm) | width (cm) | length (cm) | width (mm)

TS SAlhel—2.5—SH1dTe—uHan

54.57 74
Gadag Local-2.5-Gy-MO
TS dlehe1—5.0-SaTg—THaA 498 73
Gadag Local-5.0-Gy-MO
TSI lepet - 7.5 -SHaTg - TH31 509 1
Gadag Local-7.5-Gy-MO
TSI et~ 10—l CHail 44.86 71
Gadag Local-10-Gy-MO
T G () 55.95 7.4

Gadag Local(C )

28.72 1.02 3.78 5372
32.13 1.88 5.05 5.04

33.09 1.34 5.66 5.541
28.4 0.99 473 4.901
32.07 1.44 5.63 5.691

ATferaT 2.20 : TEFT Al X AHT AR ITAR & SR U faeraaratt & firar

Table 2.20 : Variation in qualitative traits after gamma radiation treatment in Gadag local

Pigment
(Green/
Yellow/

Foliage
Red) Attitude
(Erect/Semi
Erect /
Drooping)

Leaf

(Leaf Waxiness
Intensity off (Absent/

TERT A —2.5 —fars—Twary

R E
Gadag Local-2.5-Gy-MO
TERT Al —5.0-farE—Tal R -
Gadag Local-5.0-Gy-MO
TERT A —7.5 - —Taly R .
Gadag Local-7.5-Gy-MO
TERT At — 10-Sfiars —gwar R .
Gadag Local-10-Gy-MO
TS e (geri) R .
Gadag Local (C)

Green Present)

Colour

(Light/

Medium/

Dark)
M - g P P
G - OB P P
M - TE P P
G - TE P IP
G = OB P P
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vforgg ® iaR-fafdre wepur

Uferrg 991 § ST 700 SSTIfcRIT 9T & fofe 31T
PR A1 &b HROT 3o IAY ggab & forg ST
ST &1 YR H, QST &Y Wil BT heT DI =TT &
dgd ofaT ¢ SR adue # It W foped e
gfer FagAfear & ga=r Ui T8 B a7 Ulergw
TSR 1 3Fdh MG STl & AT & w9 H
STET ST g1 faoveaR $8 @M arg glergw S o
VferTT fovgarlNgd, U, SR Tl T IR~ Bl
AT & A g Al & PHRr AT 7 R
BT 81 31T BT Qo7 H U YA SHT BT 3Rt
IRAT U avgE Rig BT Sfery adamT oemr §,
SURITh T UfeT™ USTIfr JoiT =R ofifal & ®9 H T
fbRgeTivTg, U SgERRTT QT T, Y= 3IR TG Tl
& U B Ufergd HIuT & AT HPRUT BRIGH Bt JIofT
IS TS| WA § HY TRIdb A TS FIH H o
T o STomY I A e Hifsar FaEr |
Seffepa sl @1 w9 grF ey fhar w2
fig. /forer 2, 4-3 9 orggRa i e dfivdht &
wY § e Hifear S FifSar TS 61 TN dRA
R 80 Ufcierd ureUed Yoot gHTaSfierd &5t bl T8
g AgURT 15 Hif$ar § 40 U uIgues gt
gurqefierdr oTg T, e, 3rhel THTH Hifeaq @

Interspecific hybridization in alliums

Allium genus is nearly consists of 700 species,
all are known for its particular flavor from
organo-sulphur compound. In India, major
area is in under common onion, and presently
all onion varieties are reached to their plague of
highest yield potential and reported as prone to
diseases. Wild Allium species are known as
reservoir of many favorable genes. Especially
few edible alliums like Allium fistulosum, A.
tuberosum and A. fragrance are reported as
tolerant to blight, thrips, rich in mixed flavor
due to other compounds. Hence introgression
of such useful genes in common onion will be
boon. Hence in present experiment
hybridization programme has been planned
with above three allium species viz.,, A.
fistulosum, A.tuberosum and A. fragrance as a
male with A. cepa as a female. Total thirty
crosses in each combination were manually
made in field. Enlarged ovaries were in vitro
three different
combinations. Media combination as basal
media BDS supplemented with 2 mg/lit 2, 4-D
and BAP recorded 80 percent

regeneration efficiency followed by 40% in B5

inoculated into media

planets

arferaT 2.21 : Yform iaR-IfE Hawur 4 gur gamg dae & forg HifSam a1 Ardhiamo

Table 2.21 : Standardization of medium for embryo rescue culture in Allium inter-specific

hybridization

Hfaq A=
Medium combination

B5+ 2, 4-D (2 . /feteR) B-P (2 farm. /fofeR) +
7% gePIoT B5 + 2, 4-D (2 frT. /fre) B-P (2
o, /foteR) + 7% geprot

B5+ 2, 4-D (2 . /feteR) B-P (2 fiarm. /fofeR) +
10% GeIST B5+ 2, 4-D (2mg/1) B-P (2

fo. /feteR) + 10% geprot

BDS + 2, 4-D (2 fum. /feteR) B-P (2 fa. /feteR)
+ 7% gehIoT BDS + 2, 4-D (2 i, /fetex) B-P (2
o, /foteR) + 7% geprot

BDS + 2, 4-D (2 furm. /feteR) B-P (2 fa. /feteR)
+10% gehIsT BDS+ 2, 4-D (2 . /fetex) B-P (2
fo. /feteR) + 10% gepret
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dafdfd swsie™

Ovaries cultured

30

30

30

30

3TUSTI P IPTHRUT & IUT 3 A 4 FHIE
3 to 4 week after inoculation of ovaries

ABIARuT & 20 o7 S Hofd TS
Callus formation 20 DTI

MR ¥ fofer ST & A1 veery Rige ST 8

Ovaries get shrink with litter callusing at base

QA \ETE § IRIE BT AT

Two weak shoots regenerated

31 ¥avel TRIE gASiid fhg Tg

Eight healthy shoots were regenerated
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TN R IR fhedt UpR T GRS 8 arn
Q. el AIZCIHICR BT AN &R Y ST AT B
foT gt Smarel 3rerar Bictd AR aIqUd! B
q H SGera 1 gal T Tl Fot A qedR
1 IR PR §Y Diedd Aepxi Bl G: Yf¥ ol Prf
IR &R

medium however nil regeneration observed in
MS medium alone. Further regenerated
putative hybrid plantlets were checked for
DNA content using flow-cytometer and
detected change in C value of putative hybrids.
Further confirmation of Putative hybrids using
species specific marker is under progress.

AIferepT 2.22 : Uforgd ISTIRIT H JISTHT U 3R — fAfdre g a1 faawor

Table 2.22 : Details of interspecific crosses attempted among Allium spp.

& d= B

Crosses made between

vferr T e T GuR x Uferm flsvgarie (MRl 321643-2)

A. cepa var. Bhima Super x A. fistulosum (1C-321643-2)

vferrg i e T R x Gforr g args (Tet aTgeT)

A.cepa var. Bhima Super x A fistulosum (Ako-China)

Yur g91d & forg
Eprpa stusie H & @
Rirc | No. of putative

No. of ovaries hybrids regenerated
inoculated for
embryo rescue

vferg i et T R x vferr fhvgerg Tel. (dTga™)

A.cepa var. Bhima Super x A fistulosum L. (Taiwan)

vfer i et i1 R x Gferr fvgarrm (3t 50—t 461748)
A.cepa var. Bhima Super x A. fistulosum (Ako50-EC-461748)

vfere gt foem i G x YforrT fvgeraT (3 646)
A.cepa var. Bhima Super x A. fistulosum (All-646)

vferer T feber AT JuR x Uferd cgeerd (|ASieT 15749)
A.cepa var. Bhima Super x A. tuberosum (CGN-15749)

vfere wiar forem o G x form BiR~T (3TTERT 383446)
A.cepa var. Bhima Super x A. fragrance (IC-383446)

136 25
153 16
67 8
88 3
15 4
31 0
118 8

A. cepa x A. f(Ako China)

A. cepa x A. f(IC321663)

A. cepa x A. fragrance

oy 2.3 : O uRRURT F el sfeta vferem sicr-fafere wep
Fig. 2.3 : Putative Allium interspecific hybrids established in field condition

61



(5 AIPHITI-TIT T g Sge™ fenmer / ICAR-Directorate of Onion and Garlic Research

DoOGaR

24 :IRORG RAfY S qreag A T o 2.4: Development of F4 hybrids in

T, et w1 B onion tl_1rough convgntlonal met_hod
.. . Evaluation of red onion F4 hybrids

R qeg JAchHl & ATedH W B arer developed through male sterile lines

TSt Uthy AP _i 1 kCRIC] Fifty-seven F1 hybrids along with their parents

qEt TRI% & SR 9 Ugent e geri el & and checks were evaluated during late kharif
AY Pol 57 Thy HPRI bl e fbdT TaT| Ui season. Five F1 hybrids viz; MS111A x 1630,
U ARl JUT WA 111 T 81630, TIUH 222 T MS222A x 1613, MS48A x 1630, MS222A x 1609
x1613, THUH 48 U x 1630, THUH 222 T x and MS48A x RGP-3 recorded more than 20%
1609 TAT THTT 48 U x IRSUI-3 T THGH hal heterosis for marketable yield over best check
3R oriclt uRusper & A1 orrig foe offm famuor Bhima Kiran (32.00 t/ha) with uniform bulbs
(32.00 T/%.) & g H v Irg Hed Ius and early in maturity (Table 2.23). Minimum
& forg 20 ufrerd | +ff 31feres Ao AieTar &of df T8 storage loss after four months of storage was
(arfetent 2.23) | IR HTE & YUSRUT & SURFA ~IATH recorded in MS222A x 571-LR (30.71%)
HUSRY[ &7fcf THUH 222 T x 57 1-TetIR (30.71%) followed by MS1600A x RGO-53 (38.23%) and
4 U@ GGG THTE 1600 U x RSMSN-53 Bhima Shakti (42.98%).

(38.23%) T ofiqr aTfh (42.98%) H gof Fi TS|

aTferasT 2.23 : YS! TRI% 2017-18 P SRM FIS UG R dTel UK Uy bR
Table 2.23 : Five best performing hybrids during late kharif 2017-18

ufafe

Entries

Bolters
(%)

Heterosis
over
check BK
(%)
CHCH 1113 x 1630 6153 9595 11538  0.00 0.00 1136 13000 114 92.31
MS 111A x 1630
(I 222 Ux 1613 5317 10000 7967  0.00 0.00 1140 13000  1.02 65.99
MS 222A x 1613
SHES 46 W X630 5150 10000 7725  0.00 0.00 1180 13000 113 60.95
MS 48A x 1630
0 222 4610 10000 69.14 0.0 0.00 1136 13000  1.25 44.06
E x 1609
T 48 T IRSH-3 3040 10000 5760 0.00 0.00 1184 13000 113 20.01
MS 48A x RGP-3
ST fehRo (Geria) 3200 9235 5730 024  5.10 1212 14067 122 ;
Bhima Kiran (C)
T arfeh (geriT) 2543 9034 5620 000 251 1179 13967 124 ;
Bhima Shakti (C)

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS : Total Soluble
Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter
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Tt &b SR, P Ty PRI BT e I aq-cﬁ During rabi, 89 F1 hybrids were evaluated along
gerepAl IR Jorta el & e fovar ) fagoe with their parental lines and checks. Standard
Y P IuST W 41.94 URIeT db AHD HPR heterosis was recorded up to 41.94% (MS1600A
3T gof f3paT T (THT 1600 T x 1630) | fqus x 1630) on marketable yield. Five F1 hybrids
AT DT IO & H1H § FAA Joriid e fmT iz, MS1600A x 1630, MS65A x 1612, MS222A
faRoT (35.51 &1/2.) 1 Gortl 3 07d Why WK TAT 5 1630, MS222A x 546-DR and MS65A x RGP-2
THTH 1600 x 1630, TATH 65 T x 1612, THTH showed more than 36% heterosis on marketable

222 T x 1630, T 22; g x 546—@3"[%’%’ il yield over best check Bhima Kiran (35.51 t/ha)
THOH 65 T x FRSHII-2 H 36 WA § M D i 004y These hybrids showed 100%

PR 31S1 UGl gan (dferer 2.24)1 7 HebRl H mark .

: etable yield and free from doubles and
100 sifcrere fagorT g e ST T g% 3R bolters.
T g A SIS U AR dTel el | ot g 97y MUl

arferadt 2.24 : W 2017-18 & SR FINY UG v dTel Ui Th,; v
Table 2.24 : Five best performing F; hybrids during rabi 2017-18
ufafe

Entries

Bolters
(%)

Heterosis
over
check BK
(%)

THUE 1600 U x 1630
MS1600A x 1630

5040 10000 7560 0.0 0.00 1156 10500 120 4194
THTH 65 T x 1612 4927 10000 7390  0.00 0.00 11.48 10500 115 38.75
MS65A x 1612

THTH 222 U x 1630
MS222A x 1630

U 222Ux546—S13TR
MS222A x 546-DR

THUE 65 T x RS 2

49.20 100.00  73.80 0.00 0.00 11.28 108.00 1.21 38.56

48.70 100.00  73.06 0.00 0.00 11.68 105.00 1.31 37.16

48.44 100.00  72.67 0.00 0.00 12.00 105.00 1.04 36.43

MS65A x RGP-2

tﬁt!T . @3 ) 35.51 96.90 65.15 091 0.56 11.69 109.33 1.16 -
Bhima Kiran (C)

Iﬁt!T afh (ﬂ ) 33.51 94.35 62.50 0.47 1.57 11.56 112.00 1.21 -
Bhima Shakti (C)

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS : Total Soluble
Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter

G AR & SR, od 64 ThH, Faxl BT ITh During kharif, 64 F{ hybrids along with their
ﬁ?lzﬁ 3R ga:ﬂ?:[ ot & Ty qeATh o T parents and checks were evaluated. Standard
YR GhRl JAT THUF 222 T x 1629, THIY 222 T heterosis was recorded more than 22% on
x NSl 3 § Thgq™ sl & I1Y Ads o marketable yield over best check Bhima Super
fereg oftar g (31.52 T/R.) B ﬂzmaﬁ T Qo (31.52 t/ha) in four Fy hybrids viz.; MS222A x
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IR HeT IuST b G B 22 yfad A off srfde
Hqh HpR 3T gt fhaT TTI AT & I F NS

AR aTel gl | Teh U MY (qTferant 2.25)|

1629, MS222A x 1612, MS65A x 1605 and
MS1600A x RGP-3 with uniform bulbs as well
as free from doubles and bolters (Table 2.25).

arferapt 2.25 : TI% 2017-18 & SRM WIHS UG &= dTet Ui T Fax
Table 2.25 : Four best performing F; hybrids during kharif 2017-18

ufafe

Entries

THUH 222 U x 1629

4317 100.00  64.75
MS222A x 1629

T 222 U x 1612 4517 gog3 8433
MS222A x 1612

THTH 65 T x 1605 4022 100.00  60.33
MS65A x 1605

THER 1600TxSIRSAH 3 5000 g4 7717
MS1600A x RGP-3

T R (o) 3152 9624 6098
Bhima Super (C)

WIS NS () 948 9377 6231
Bhima Dark Red (C)

G 8.87 1775 1497
LSD (P=0.05)

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS

0.00

0.00

0.00

0.00

0.80

1.87

9.34

Heterosis
over
check BK
(%)

0.00 11.65 104.00 1.24 36.95
0.00 11.87 104.00 1.17 33.78
0.00 12.00 106.00 1.14 27.61
0.00 12.16 100.00 1.18 22.41
0.00 11.57 108.33 1.18 -
0.00 11.85 108.33 1.21 -
2.76 0.56 4.96 - -

: Total Soluble

Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter

T: RN TAT 546 SR, 57 1- TAAR, Hyd -
T - 1, $TI - T - 2, IJYReAUT 1, IYReAUT 2,
RS 3, IIRSIYT 4, MRSl 5, 1604, 1605,
1606, 1607, 1608, 1609, 1612, 1613, 1629,
1630, 1657, 1663 TAT 1666 & v H TAFT 22
9IS FAHAT P AT U THCH dehHl (VAT 48 T,
T 65 T, THTH 1117, TAGH 2227 de THTA
1600V) & & N HRIPR AT ST &b el 110
F, daox fawRaa fg 7 ok & 2018-19 & GRM
T PRI b TedidhT B B W W g1 IIHT B
9 depHl & T IHR MY 9 P BN B
e ot ot TIf R R
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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 2018-19 are in progress. Evaluation
of 9 synthetic crosses made between selected six

elite lines and evaluation are in progress.
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el ® R de7 9] 3R 37 USTd Bl
fart

AT DG P AT I ATl DTS R J&T GIHAT B
JEHROT 3R TUHBRE & FH B AR @ T
SlafsitarR foret &t e frefla ey § R dega
BT EATAROT G & forg dixft, araven # At FoH
dOR fe Tl i dqet (e, ¥ 17 of: verd
3R T, ITa%e § 3 3q: TSI ) & Udhdl g ¥ 3fd:
PRI ci%leiaifacf)Nﬁaﬂaiﬁwr%W%‘l

.r ibé“’"%‘"”fi gt fﬁ“"ﬂf WI

BE»'EmPMENTﬂF "

Iﬂﬂﬁf” o 0 o

Development of male sterile lines and
inbreds in onion

Purification and multiplication of five red onion
male sterile lines were continued with the
selected bulbs. Nine combinations in BC; stage
for transfer of male sterility in different varietal
background of DOGR varieties. Development
of inbred lines from single bulb of selected
parents (17 inbreds in I; and 3 inbreds in I3
stage) are in progress.

ffra 2.4 : I 7 i T despHT BT BRI TE AR diST Iare
Fig. 2.4 : Development of inbred lines and hybrid seed production in onion

TAUHSIR HIHRI BT SUART BRP AT P
SISt Wl § Haval $i g

3TTuTfdes HTehRT bl IUANT el gU PR Dl Y&l Dl
JIHHT P AT Hedid a1 1Tl g7 § A IR Jg&H
jiceTse (SSRs- RyFuet Ryeper Refie) Hehk ggodtar
g Q) I AR ggRd HIGRI | U Tyl 3fereh
SR & R Ud AT Uefebl & ST Sgofud Bl ol
TIAT| 3T ey H et fpu MU If) <7 @ISt et
AT SIASAR gTefss — 1, SINSIBIR gefss - 2,
SheMflemR gRfis - 3, Sensiem aisfis - 4,
LISMR g8fas - 5, SlNSeR g=fis - 6,
ansflamR gefas - 7, SRR gsfys - 8,
ZansfiermR grsfie - 50 iR eisfierm giEfis - 56
6 IS g B S & forg T Agrih
ARl & HU F AR W 078, ATH 033 qer
T 180 Fi ugd™ Hi TSI AR WHTH 180 3rdved
U7 AR T ST 3 R g1 e | 305 bp AT 215
bp AT H7CR GhT § 215 bp & THAIDBIT SHR
& AT SNBNSMIIR gEfds - 5 H Aapwar dl ugffa

Confirmation of hybridity in DOGR
hybrids of onion using SSR markers

Ten onion hybrids along with their seven
parental lines were evaluated for hybrid purity
using molecular markers. Four out of ten
microsatellite (SSRs- simple sequence repeats)
markers were found to be polymorphic. All
four  polymorphic  markers revealed
polymorphism between the male and female
parents of one or more hybrids. The markers
ACMO078, ACMO033, and ACM180 have been
identified as the three diagnostic markers for
testing the genetic purity of all the ten onion
hybrids included in this study viz.; DOGR Hy-
1, DOGR Hy-2, DOGR Hy-3, DOGR Hy-4,
DOGR Hy-5, DOGR Hy-6, DOGR Hy-7, DOGR
Hy-8, DOGR Hy-50 and DOGR Hy-56. The
marker ACM180 was the only marker that was
able to show hybridity in DOGR Hy-5 with the
amplicon size in male sterile parent 305 bp and

215 bp whereas in maintainer line 215 bp. Thus
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PR | AP &I | 37 SIBNSHRIR gsfee — 5 § gFl
Jugw i Al TeRiT @1 <& B1 o7 < Rt R
Rdlea (SSR) «f@E gRT Ufd alfas d 9 B:
gHfdeedt & A1 17 STl § ot 41 Frfadhedt
yafefd fhg Y | Ui SAleprs grfdered! Bl ST T
4.1 9i$ TS| B THOw 093 & forw 0.71 3R
et 9 0.6628 TAT 0.5949 & AT FIHE
AR & w9 N g emanefiel TRl Tem Tty 078 wd
Tdien 033 ¥ oifan agwfuar g At
(dramgelt 7)) uraT T 31k ST SN U derehHt
q fFdT o7 a1 A TR HpRdT hH S B °
foam ST b 21 BHR eI H ueRid gam
TATHIR AR fIevggr § 3R @ Faxi o
ST YEaT BT Ul R § THTT Squrfdes Hrehs
Jqe&y gl

gudl W% & SR Ahe TS HBRI Bl

HedTdh

AT SIS Y &1 G foeml & A1 ol o g
T AR 3R o g foet & e o g
Thy R T Hedieh fbdl 1T Gofriid febes i
T I AT el IR W Pl SUS & forq o= oo
3R o e BT IuST $ oIy T T g
HY H IEAR U Y1 Y THGH 100 x HIHT 4T Toh
(va=ft) § arfdrpay fauve I ddi Sust (31.69
T/R.) ¥R el Suw (37.88 ©/3.) U T2 dty
ot & 127 AT a1 T+t o § g i 1) Fenfy
fIUu IR BT IuST & oIy dgaR Uga df o |
P AR AT ALl grT T

showing presence of both the bands in DOGR
Hy-5. These 10 simple sequence repeat (SSR)
loci amplified a total 41 alleles among 17
genotypes with one to six alleles per loci. The
average number of alleles per loci was found to
be 4.1. The highest polymorphism information
content (PIC value) was observed to be 0.71 for
the marker ACM093 and the two potential
markers ACMO078 and ACMO033 with PIC value
0.6628 and 0.5949 was the best markers that
could be used to differentiate the parental lines
and used for hybridity testing. Our study
showed that SSR are reliable and effective
molecular marker capable of detecting genetic
purity of onion hybrids.

Evaluation of white onion hybrid during
late kharif

Total 3 white F; hybrids along two red and one
white Fq hybrid and 3 checks were evaluated. 3
crosses for total yield and 1 cross for marketable
yield were significantly superior as compared
to check variety Bhima Shubhra. Highest
marketable yield (31.69 t/ha) and total yield
(37.88 t/ha) was observed in cross MS-100 x
Bhima Shweta F; (SC). All crosses were
harvested at 127 days after transplanting.
Though there was no heterosis for marketable
yield over better parent.

aferpt 2.26 : TG BT AT & SR Tthg WIS Th, Fa1 @1 TgeH

Table 2.26 : Performance of white onion hybrids during late kharif season

F R
F; Hybrids

(t/ha)

(t/ha)

T 100X T AT T,

(TF=T) MS-100 x Bhima 37.88  31.69 0.00
Shweta F; (SC)

TR 100Xl g 3401 2648 208
MS-100 x Phule Safed

Continued on next page...
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% loss in (wfrerer)
storage2 %
M Heterosis over
better parent for
MY
8423 1123  62.58 39.48 -4.82
7745 11.84  64.64 42.72 -20.47



Tiffep wferdeT / Annual Report 2018-19

Continued from previous page...

F, §eR

F, Hybrids arg
Ut

(es1/
z.)
MY

(t/ha)

Ut
(e=1/
z.)
TY
(t/ha)

37 oAforT Ty (i)

. 2960 2172 0.00
Arka Lalima F; (C)

STl AR U (SN a4 1012775 | 0isd
Arka Pitamber F; (C)

diTTE 262 (WhS G) 5915 049 281
BSS-262 (White C )

"ﬂq_T NEINGERIR) 2042 1841  3.33
Bhima Shubhra (C)

ST & (gerta) 3587 2891 147
Bhima Shweta (C)

Pl Fhg (1) 4077 3330 0.0
Phule Safed (C)

7 Mean 3031 2349 400
s1feare f¥=1ar C.D. (5%) 9.04 842 423

21.02

15.74

15.08

0.00

11.77

10.71

9.23

8.87

(uforere)

% loss in
storage2 %
M Heterosis over
better parent for
MYy

73.38 10.87  55.10 27.38 -34.78
80.95 1191 6214 31.44 -16.67
70.09 10.81 57.42 42.41 -38.47
90.72 11.69 54.89 23.76
79.37 1233 64.25 15.63
81.68 11.36  68.20 34.57
77.50 11.83 61.14 31.20
8.67 0.73 7.71 20.52

TY : Total Yield; MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, TSS : Total Soluble Solids, ABW : Average

Bulb Weight

Jorig forem ofi T 41 & 1Y oA g HI Bl
Jeaia fhar T iR g & 1 DS off Fax
Jeri fhe | 9ga” T8l 9T Tl Uy THTE 100
x oA gur § orfyead fuve arg a U
(44.73 T/R.) 3R Pt U (45.45 T1/8.) 1S
TS S P sripel o gt | o fhe (39.74
T/2.) & \Aged ot

T &b SRM P NS AP DT Hedieh fhdT T
iR garita foem off T gur & |1 3 ueeH
g &t TS| Tt R aridel Y R | Jorr
AT g9 (19.76 ©7/2.) & A9ged UIT | BN
TG 100 x S 448 N My AR 3T Tfcrere
(28.15 faerd) & 1 Afpdy faque aryg g
SUST (23.63 T/%.) UTR T STafd $9% SR I
TIUF 100 x fiH7 &7 H 20.44 Ut Haw 3
P JY 22.21 /2. H uvm I dEg IuoT
gIRTet &1 71 |t AR Sl a AR dTel Bbal A Geh
RINRIN

Evaluation of white onion hybrid during rabi

Total 10 hybrids evaluated and compared with
check Bhima Shweta. None of the hybrid was
superior to the check variety. Highest
marketable yield (44.73 t/ha) and total yield
(45.45 t/ha) was observed in F1 MS-100 x
Bhima Shubhra which was statistically at par
with the check (39.74 t/ha).

Evaluation of white onion hybrid during kharif

Total 8 hybrids were evaluated during kharif
season along with parents and as compared
with check Bhima Shubhra. All the hybrids
were at par with the check variety Bhima
Shubhra (19.76 t/ha). Highest marketable yield
was observed in cross MS-100 x W-448 (23.63
t/ha) with highest heterosis percentage
(28.15%) and followed by MS-100 x B. Shweta
(22.21 t/ha marketable yield with 20.44%
heterosis). All hybrids were bolter and double
bulb free.
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drferept 2.27 : W& G99 & SR Tthe QN & I I= Il TTferi

Table 2.27 : Five high yielding accessions of white onion during rabi season

aRdl
Crosses

g.)
MY

% loss |(uferere) %

(t/ha) i Heterosis | Heterosis
over better

Parent for | parent for

Marketable My

(t/ha)

yield
THERT 100X AT 3T 4545 4473 6887 158 1207 8971 2.81 3.35
MS-100 x Bhima Shubhra

T 100Xl G 4190 4168 6773 056 1219  49.00 -4.20 473
MS-100 X Phule Safed

CHOH 100 S&c7 448 4226 3991 6512 440 1300  68.13 828 -3.90
MS-100 x W-448

QG 100+ A 4109 3842 6409 656 1260 6499 11.69 -6.57
MS-100 x Bhima Shweta

T 100xSSY 085 W1 4 4190 3841 527 712 1352 57.08 1171 474
MS-100 x W-085 -D-4

T & (gera) 4140 3974 6599 356 1120  43.82 - -
Bhima Shweta (C)

spifcres ferar / C.D. (5%) 7.22 11.22 7.67 11.50 1.41 38.44 - -

TY : Total Yield; MY : Marketable Yield, TSS : Total Soluble Solids, ABW : Average Bulb Weight

AiferepT 2.28 : W% TG & SR Athe WIS $l uia 9 Susiefiea uifer’

Table 2.28 : Five high yielding accessions of white onion during kharif season

ufafe el Pl fagor= ara Sust & forg
Entries . i gorefid |9 dge & garad daw
TY(t/ha) YR (A1) | ST ggref sfer 3Nt (ufderd) %

Heterosis with better
parent for MY

THIH 100 x =7 448 2512 23.63 53.55 11.65 28.15
MS-100 x W-448

TAGT 100 x AT &

26.27 2221 52.02 1135 20.44
MS-100 x B. Shweta

BT 1010 o Sl Sfe) 26.69 21.64 49.47 11.32 17.35
MS-100 x W-361

QHERT 100 x SEact 23 T 24,58 20.08 54.46 12.45 8.91
MS-100 x WHT-23A

59 4 FRfIS 23.12 19.68 53.94 12.04 671
Indam-4 hy

*ffT 3T / Bhima Shubhra 212 19.76 51.75 11.97 ;
ifeares BT / C.D. (5%) 7.93 8.55 9.00 1.08 -

TY : Total Yield; MY : Marketable Yield, MBW : Marketable Bulb Weight; TSS : Total Soluble Solids
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T TR R RiwiRer va derspt / e
BT GoTIpRoT

AT Tl i fv i orfp

AHIU-WN Td odgg  Sage  Feeed,
SRR, Yo7 gRT fIafyd &t 78 @ fomem “offm
JIfeh’ (SR 1156) B PN T fHam wearo
HATe1d RT {1 5 TRa!, 2019 @l TSI ffERTET
T3, 692 (3) gRT AfeRIfd fomam Tl gR9eh Wt
& GG &F H 7Y UQY, BURTIG, dicd, el
U, HERTY 3R Nfsen fia gl S|l g
faeraratl  aTerdes et 1 & &g, Uiy Ao B 125
- 135 fo 915 uRusdr, 52 /7. T HI SUST &Ml
&% A1 & GE ¥ 32 | 36 /7. Pl 3iad Su,
CTT UTEl HIE b ehal bl SEC STTH| HUSRUT &l bl
7 &1 M B1 RIS & SR U IftaT e

& A1 3D DG JId @l APYD ATl I RIS a
oid €1 I8 HERTE 5T H ysd! Wit Hiad & forg off
UG 2

o R
Bhima Shakti

T g9
Bhima Shubhra

o 31 XS
Bhima Dark Red

T b

Bhima Safed

Recommendations at National Level
and Registration of Lines/ Varieties

Red onion variety Bhima Shakti notified
by CVRC

Onion variety ‘Bhima Shakti” (DOGR-1156)
developed by ICAR-DOGR has been notified
vide Gazette Notification S.O. 692(E) dated 5th
Feb, 2019 by Ministry of Agriculture and
Farmers Welfare. The recommended areas are
Andhra Pradesh, Chhattisgarh, Karnataka,
Madhya Pradesh, Maharashtra and Orissa. The
salient features are attractive red bulbs,
maturity 125-135 days after transplanting,
average yield 32-36 t/ha in rabi with potential
yield up to 52 t/ha, very good bulbs storability
up to five months. Its bulb attains immediate
attractive red colour after harvest with uniform

neck-fall. It is also suitable for late kharif in
Maharashtra.

o7 a1 Y8
Bhima Light Red

w

A1 gder
Bhima Purple

3 2.5 : WY - SlRAISeR &I AR /dSiigd =ieT 9 dgg e
Fig. 2.5 : Notified /Registered ICAR-DOGR varieties of onion and garlic
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gyt e Ud Y PR wRer wferawor &
AT Sl WITST dl IR Td g &l Tab e

T 6 Q1 T et (fmr st ¥s 8iiR oftar @rge
38, 3l vferd @St fopmt (T g qerr +fier |vhe)
3R &g &Y v vraferd faet (i gdar) @r wReor
T & forg dter fem 1d e AR ARE
TTfereRur, 2 fg! § Usiichd e 1| QTS Y ofie
fopet Zre offwy famur, offar Yo @ik oftr ot 3iR e
& g Bt e A ofiTr aHeR uger &
dter fo Td ueh 3TfeepR AR&roT iferanur, T3 feg!
4 Uofipa g1 dler {5 1@ oua iR e
ITfReRRT, S g gRT @t i A et A offm
orfeh, offdr &ar ok T gR & gofiaor /g
qterr Y UfehaT Tl oI ¥E B

URATSHT 3 : WIS U9 gqd & JUR 8 o
wrenfidT gk
T gTa SIS & 9189 A el 3

ST e

TS i 313 ARl § SIS T SORUT fhar T
(arfetent 3.1)1 T 16000 YU HicRl & FaeH A
T 566 ST WRIE giiet 6y U1 3.5 Hfcerd
& 3fNId TR & UTg TS| Pt 290 ST

IRIg &1 STa el Argeri gRT Iforaar & forg
aTferpt 3.1 : WIS | 3N T IR

Table 3.1 : Induction of haploids from onion

Four onion and one garlic varieties
registered with PPV&FRA

Two new onion varieties (Bhima Dark Red and
Bhima Light Red), two extant onion varieties
(Bhima Shubhra and Bhima Safed) and one
extant garlic variety Bhima Purple have been
registered with PPV&FRA, New Delhi for its
protection. Three onion varieties (Bhima Kiran,
Bhima Red and Bhima Raj as well as one garlic
variety Bhima Omkar have already registered
with PPV&FRA. Three onion varieties
(Bhima Shakti, Bhima Shweta and Bhima
Super) are under registration/ DUS Testing by
PPV&FRA.

Project 3: Biotechnological approaches for
improvement of onion and garlic

Haploid induction in onion through in
vitro gynogenesis

Eight varieties of onion were used induction of
gynogenesis (Table 3.1). A total of 566
gynogenic shoots were obtained from culture
of 16000 flower buds. The average gynogeneic
efficiency of 3.5 percentage was observed. A
total of 290 gynogenic shoots were tested for

fb< &1 AW IR SRS mig &6 e STRITSTSS ufererd
Name of the variety No of flower moculated No of Gynogenic shoots induced | Percent Gynogenesis

ofiH7 fhRor B. Kiran 4222
AT 9Tk B. Shakti 2348
o7 ¥ B. red 2353
|1 YR B. Super 1745
{7 9T B. Shubhra 1440
ofiHT 81 V€ B. Dark red 945

{57 44T B. Shweta 894

TUHIIR AFR 2053
P Total 16000
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19 0.8
140 59
78 45
65 4.5
16 1.7
26 29
49 24
566 3.5
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TS| 89.65 Uferd A 31 STATSHT WRIE SO
aq Y| SO IRIE P Dicd R & A1 TR
IRD WA H FIEFANG (AT T Qe ST
WA IR 10 "fded & off &9 0 1 et
S P SR, Qe O F A Pael QI depAl §
gl dIST UHTRU @ e dfiSt S gatl sl 30
QR ST Urque! # & Pae 20 H & oG 16T ga
3R T 7 IUEH =T H g

TS H JTAe WU

CaMV35S WIcaTgd o tNOS I9Ie% & fFrRior &
S @ SMSR qF dtel fgER 3tear Qe daeR
pCAMBIA1305.1 & TIcTel RIS & H1eaq
q T (vferrg Hfur vat. ) &Y araniies fee ofta
IR & reFeiRgy Hifsufes wuiawor & fog
Wi WA Taddi-4404 ¥ i fam )
S & g (R | gAoid Salg ™ deRgae B
M < Tt ATt TINAEINIH ¥ Tl -4404 3
Hepfid &1 I 3afdy & S, dag H whIfHT
Jorged HIfSAT arel g ThiT iR R & TS|
59 1R ¥ 3R goh dlel derg @1 v Sfgwa
T fsdwor & fore fopam mam a9 S99 4 wfdrerd
RUTCRUT G Ugfif g8 (fom 3.1)1

Control T1

HEIA—R BUIART BT, T1 : BUIRT e 1
Control- non transformed callus, T1- transformed callus 1

QITST § DREB1A STF &1 Tl iRIT
Mifsufes wuiaror

fgoR ddex pCAMBI-1305.1 &1 3T ¢ dTal
T IRaT | Apfia W deltg 3R W &
Tehi b IR BeATg BT IS ST T & forg
fopar w1 ST JFFIRFHRNT & #1e9T | ”Iel
(vforam Hiur vet.) &t crastyes e i R &
eIy fifdufes SRy & fou wdeiRag
T LB-4404 ¥ 9A MIATED 3R tNOS HHID B
TimE fova T e & S RRE S gASif errg

ploidy by flowcytometry. More 89.65 percent
gynogenic shoots were found to be haploids.
The haploid shoots were treated with colchicine
and transferred to field. Field survival of
doubled haploids were less than 10 percent.
Among the past season DH, only two lines set
seeds were under seed multiplication. Among
30 past season DH plantltes, only 20 formed
bulbs and are under seed production stage.

Genetic transformation in onion

Binary vector pCAMBIA1305.1 harboring
GUSPlus gene under the control of CaMV35S
promoter and tNOS terminator was mobilized
strain LBA4404 for
Agrobacterium mediated transformation of

into  Agrobacterium

onion (Allium cepa L.) cv. Bhima super via
indirect organogenesis. The calli regenerated
from root tips of onion were infected with
Agrobacterium strain LBA4404 harbouring gus
construct. After resting period, calli were
screened on two rounds hygromycin
containing selection media. When non-brown
and light yellowish calli were analyzed for GUS
staining analysis (Fig. 3.1 ), they showed 4%

transformation efficiency.

o 3.1 : gRIfS FHerE J S uwed fasdwor

Fig. 3.1 : GUS expression analysis in transgenic calli

Agrobacterium mediated transforma-
tion of DREB1A gene in onion

Onion calli were infected with Agrobacterium
harboring binary vector pPCAMBIA1305.1 and
calli after two rounds of selection were
analyzed for GUS expression analysis. Binary
vector pCAMBIA2300 harbouring DREB1A
gene under the control of rd29A promoter and
tNOS terminator was mobilized into mobilized
into Agrobacterium strain LBA4404 for
Agrobacterium mediated transformation of
onion (Allium cepa L.) cv. Bhima super via
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&I DREB1A TRgac Bl SNSRI S dTet TNFRam
& Ay g Wl b R s srafy & SwRI,
Rictaem Hifsar art SifeRm (50 par/af) w
ST B g BRFT B TR R IR ged dia
$aTs @1 g fhar T iR S8 wRig Hifear A
RN T TRIT| Afeh hetTs H UGes 781 g
3k WRIE ff IRE SR A R gAeT A A
IHA B

ISt HY IuRadt [T o1 fAdr™T

ST 3R fAfRor & greem | S ScaRRadf vea
B M2 it ¥ mera fopar | STAe SuTRa veT
H PeT 250 GhAT 3R =T FEAT & 900 FerhH
DI BHE I &b oIt IR fopam mam 3R i e
3Rl T R TRTfY R g (aferaT 3.2)1

arferept 3.2 : T § IARGd

Table 3.2 : Mutagenesis in onion

EMS-40 (bulb
No.)

indirect organogenesis. The calli regenerated
from root tips of onion were co-cultivated with
Agrobacterium harbouring DREB1A construct.
After resting period, calli were screened on
geniticin (50 pg/L) containing selection media.
Non-brown and light yellowish calli were
selected and transferred to shooting media. But
calli were not proliferated and shoots were
unable to regenerate on shoot induction media.

Development of mutant population of
onion

Mutants generated though EMS and irradiation
were advance to M2 generation. A total of 250
lines from EMS treated population and 900
lines of irradiated population were raised for
bulb production and are under seed production
stage (Table 3.2).

W 2017-18 (Icarfed &)
Rabi-2017-18(seed produced)

TYIH 2018 (g IcaG) 250
Kharif-2018 (Bulb Production)

W& 2018-19 (S5 Icure)
Rabi-2018-19 (Seed Production)

AcMSH1 &1 UgTT Td Fellf=iiT

PIRIDPIGIT TR FeAc AT IhHIoA e bl
I B H AReipivgad SIey fiRsa KRR aidH
MSH1 &1 o1 UTE TS| WIS givAfohteid e ™
el | Bfcyd MSH1 SfiiF &Y gga &t 7| dter
MSH1 H ATPase TT grel-gfdetsl S & A1 AR
firer iy ST~ S8 (DB1-DB4) &1 $exs g
fafFgd W 3rehal & A1t =3 g W gl
Torm o 38w dtem MSH1 # a+t fafire s+ Sufeua
g g (R 3.2)1 @iaT & wU § cDNA 3TIhH Bl
SUIRT FReh fRguest & ®U | SfF &t 31ifdes aenf
&Y 71 argehAt B TAISTAE § ST e R Sk
IIfH AT TSt 725625 Td UHSTl 725626 gIRTc
CARIE]
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an_éan‘g 200 ans‘srﬂ 300 3|T§3m 400
(g A=) (g AET) (g [=T)
IR-200 IR-300 IR-400
(bulb No.) (bulb No.) (bulb No.)
386 882 52
300 600 35
263 599 21

Identification and cloning of ACMSH1

Mitochondrial DNA mismatch repair protein
MSH1 was reported to induce cytoplasmic
male sterility and epigenetic variation. Putative
MSH1 gene was identified from the onion
Transcriptome Shotgun Assembly. Plant MSH
1 has four different DNA binding domains
(DB1-DB4) along with an ATPase and
Endonuclease domains. Motif analyses of
identified protein sequence by InterPro
revealed that it possess all the characteristic
domains present (Fig.3.2) in Plant MSH1. The
gene was partially cloned as fragments using
cDNA sequence as template. Sequences were
submitted to NCBI and accession numbers,
MG725625 and MG725626 were obtained.
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forg 3.2 : s fas3woT gRT Bfcud MSH1 | fifed s

Fig. 3.2 : Domains identified in putative by InterPro analysis

QTS Tode fAAEaN IR TSagaled &1
ERIC)

R AT g ORI, SIgeiRIgT BT SR
el 5 G FIhS Jqalld Iode - H b
TIT| QN Telidel fTgele TRl IR ToTTseifed &
UM BT Jedidd A Avgar W fsar T vl
dgerfife emaRa fassdwor @ udr genm &
ToTATSEIfeT &l Frgar # dgIas! ded R SIUET
fHemgale™ ¥Rl § Sge fRmae ot worsdifer
IIRT Fgeremft Rranail & forw g fovt Ame: offmr
W 3MR TR & e foma TaT| fdse, dglet
3k i1 SuaiRa diai & @t THcteoh § o1 gre
ferar <@ @ T et

Igoiaar & forg @t (ofergm wiaroer.) o
Vo H Sl @1 Ul oM & fN $el 80
THTHSR HIERI &I I Pl T8 R4 7 30 qgod
TAUHIIR HIHRI BT ST AR TS S=-ged] b
SAeTuuie & forT fham | gforr HiaT vdd & 1S
3R Pt 23 T Vo | Je& 15 HonfcrEdl (A1
vfergm Y399 U4 3G a7g USTIdl) &1 U
Aafie e & forw fhar T g 30
THUHAR § A, 9T § 12 9g0UlI 1Y Y| 3T oy
T IRE WIST IgoUIg ARl Gt 69, T 180,
e 78, THIUH 33, THIUH 93, UHUH 81 der
THITH 146 & a1 CfoRm Bl HawdT uRiem 3iR
AT Yo & oy Sugeh 89 & ®U § Ui TS|
Ui THUHIR allepd Jfdaned! i 3iRad e,
dtamget iR fasmgroTar sHer: 3.9, 0.51 @1 0.57
uTg TS| PCoA &1 fsa1g @1 3R D-Rwin T
SUINT RSP SABIS UM & IMIR TR T HTRGT
TErft AT g&r Bl JIR FA v TUADB 3TBR
Pl ot feparr T (R 3.3) | At UTgA”T bt aga Ul
a1 ARl iR SRS it oA B 72 SR
YU TG fI5S01 gRT ;9 THUAIIR AR T
SUIIT BRA gU 23 UforgH USTIfcrdl ST
Frggar &I FEAor fear T (REr 3.4) 1 37 AR &
SUINT (AT Toi-, FehvdT uxier, fpedar ugas
3R S qfesr & o1y fdsar 1T aar 21

Effect of Azacytidine on Onion global
Methylome

Various chemicals such as Azacytidine, Zebu-
larine were used to induce heritable epigenetic
changes in plants. The effect of Azacytidine on
onion global methyalaion levels was evaluated
at different concentrations. Flow cytometry
based analysis revealed significant decrease in
DNA methylation levels with increasing
concentrations of Azacytidine. Bhima Super
and AFR evaluated for Azacytidine induced
phenotypic variations. There was no observable
variation in phenotype between control and
seed treated plants.

Screening of SSR markers in onion
(Allium cepa L.) for polymorphism

A total of 80 SSR markers screened for
polymorphism in Alliums, 30 polymorphic SSR
markers were utilized for characterisation of
popular onion germplasms. Twenty-three, a
total of 8 individuals of A. cepa and 15 related
species of Allium (7, A. sativum and 8 wild
species) utilized for genetic characterization.
Among 30 SSR, 12 were polymorphic in onion.
Among 12 onions polymorphic markers, ACM
69, ACM180, ACM78, ACM 33, ACM 93, ACM
81, and ACM 146 were reported suitable for
hybridity testing and introgression breeding of
Alliums. Average number of alleles per SSR
locus, PIC and heterozygosity was found to be
3.9, 0.51 and 0.57, respectively. Amplicon size
was recorded for all species to perform PCoA
and draw an unweighted neighbour joining
tree based on Jaccard’s coefficient using
DARwin6 (Fig.3.3). Polymorphism information
content and heterozygosity of all the primers
calculated and principal coordinate analysis
depicted genetic related 23 Allium species using
30 SSR markers. (Fig.3.4). These markers can be
used for introgression breeding, hybridity
testing, varietal identification, gene mapping.
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forT 3.3 : THUHIIR AR BT ITANT TR Oforrm UeTifcrdl &t STifogedta dragar
Fig. 3.3 : Phylogenetic relationships of Allium species using SSR markers
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Fig. 3.4 : Principal coordinate analysis depicting genetic relatedness of Allium
species using SSR markers
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e H IRIRE BT YR Pl HF B

& AdhIed fafdy

TR NI W T Fafefd et B P BRI g
Y oy R a¥ aRRN BrruetasT (GICIaRING, BAarRNTT
qeIT UetadIaraRed) dl IR Sfad gIaT Ygdl g1 ogg
4 3 IR R ¥ &G dl T § BHT et g 3iR
el g IusT emar ff gedt gl 39 uNged R AR
PR gV ACTHI IRIEI0T T AT 918 T8 T eTagT
& IR AR § HH AR ST Ad| Pl A ITAR
(1-1R1E fAvsade geresor; 2-g°f oRdh ueae
?:I-TJT?JIL"T; 3-omf RM + frwsaids W‘EIL"T, 4—2f
RUT + HIRU Uy Aae; 5-omf eRdt +
SR + fIvsde; 6-dhiHeRdt ye HagH;
7-HmEERT faysAias Hae[) {6y U TR SuaR
& folY Tem ®U A 120 a1 Bl AT T 3R TAD
B B 2 Bfordl Bl deld & o germ T 3R
AT Sgicl & ol Pt 240 Hferdt e gAT 7T 3MR
SUIR 3 TP DG F Ui THAT Bioril Pl g
T 3 Ud SUAR & I T 600 PRl B
o T emfeRdt % oMU, @l Y TP gHEgEe] o
30 f&At d& 3709, R IuariRa fawar mar 8k FEf
SUTR eMieRdt + fawsade waeH; emf exdt +
STt Tege Hade; omf eRd + dHiEreRrdt +
fysards & forg off srommn T emieRdY IuER
& IR SRRd & AR 3T IuaR +ff g 7y
SUAIRA T4 dglel diordl QF A 31gfcre TR #
2eR 50 Falad! rerdT fIsadad! Bl 3TerT 5 |
e SUIR B, fausdides & forv 0.5 foam, /forex
HTEAfCT | FEYRA wHel-7 Hif$zm & 40 fafer. 3iR
wfert & forg &t 5 Hfeam areft 9 wiel wR Fdfdei
T Sreprepnur fopam TaT1 fiF @ IR AHIE & 1€, TIuDt
o wefad #ffeam & 20 Afer. arweft < cgg o
FFFaRd fpar Tar (e 3.5) 1 a—RT YR &l gl
A & U Aeditetasd TR fafer o1 srguTe
f5aT TATI 1A ARRA BT 3TRT PR 3R cDNA &
PUIIRG B & fo et Afgd T+ STaRi A o<t
AT DI Hpford fopar maT| Tt SUERT ¥ A g SUARY
gor oMt eRUt + fyvsade HaeH; oMt eRdt +
HHERA + s dade § 9= ywrasfierdr &
A1 OYDV Q& SLV Pl T {1 ST AehT elfdd ig
ft TR TetaAIarRIesT BT I el dx dar (for
3.6)!

Standardized method to minimize virus
complex load in garlic

Garlic, a clonally propagated crop accumulates
loads of virus complex (Potyvirus, Carlavirus
and Allexivirus) over years. In garlic, this virus
load degenerates the quality of bulb and also
reduces yield potential. Considering this
scenario present experiment planned to
minimize the viral load of garlic. Total seven
treatments (1-Shoot meristem isolation; 2-
Thermo-therapy direct culture; 3-Thermo-
therapy + meristem culture; 4-Thermo-therapy
+ chemotherapy direct culture; 5-Thermo-
therapy + chemotherapy + meristem; 6-Chemo-
therapy direct culture; 7-Chemotherapy
meristem culture) were carried out. For each
treatment, uniform 120 bulbs were selected and
2 cloves were removed from each bulb for
control. Hence, total 240 cloves were selected
for control and five uniform cloves were
selected from each bulb for treatment hence
total 600 cloves per treatment taken. For
thermotherapy, the bulbs were treated at 37°C
for 30 days in an incubator and the same
treatment was carried out for thermo-therapy
+ meristem culture; thermo-therapy +
chemotherapy direct culture; thermo-therapy +
chemotherapy + meristem. After thermo-
therapy treatment coupled to thermotherapy
carried out, other treatments carried as per
requirements. Ether 50 explants or meristems
Explants were inoculated on Petri plates
containing 40ml of MT-7 medium supple-
mented with 0.5mg/L kinetin for meristem and
B5 medium for cloves. Plantlets were
transferred to test tube containing 20 ml
medium after 3-4 weeks. (Fig.3.5). Multiplex
PCR method followed for detecting virus load.
Among all two treatments viz., thermo therapy
+ meristem culture, thermo therapy +
chemotherapy + meristem culture, could able
to sanitize OYDV and SLV with high efficiency
but none of treatment could able to eliminate
the Allexivirus (Fig.3.6).
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forg 3.5 : fAafd favsaias &1 goia

Fig. 3.5 : Regeneration of isolated meristems

forg 3.6 : M-DNA @i 1kb w¥; 1— SRUHG deldl; 2-8HD deldd; 3—12, iRt + fysaias
SUER. 200 MR - ToldRAIgRRT; 293 AMER FH-0YDV, 586 3MUR FH-SLV

Fig. 3.6 : M-DNA ladder 1kb plus; 1-negative control; 2-possitive control; 3-12, thermotherapy +
meristem treatment. 200 base pair- Allexivirus; 293 base pair - OYDV, 586 base pair-SLV
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hHd UG
Crop Production

URAISHT 4 : WIS Ud g &1 Uipfis
AT TG4

WTST IeUTeH Td 7eT & Sdvar fRufd R smifds
SARB! TAT Wi &b TFAR YA BT THG

Wt 2013-14 & SRM 3776 IR SuaRl & A1
TS WG TRIE0T YR fhT 7 o7 | TS sleh b
fore fRfie Sdve STaR fear mar @R TP sl |
TR i 7T & fs0r Y A & forg wmaer
Rt TE| g9 2015-16 & SRM Ad SUIR & w9 J
gt raRe DY 10 e1/8. HI R W A fhar
QST 1 IS, YIS dcdl dhl JET SR a7 hY IeRar
I W g1/ (Ww) dur e ([6)
RICTash TG & dEd @il Sakenl, IHf BraRe
3R Gt IRep! g guff wrdive & afeiferd srgyam
& yura HY FARF e & forg @a wieror faan )
gfeorEl § ugfefd gar fp AR - @S W @
T 5 HepT — TS WA N QST gl SEaR U
oot B T (o 4.1)1 Su UG & ATel § Iy
2016-17 & SRM Ht St TBR & gRomm gt fahg
0| g reffexur s (80 | 100 foH) & R
FCHRTEfRIT  UhId & HRUT ARIEH — TS 3FehH
T BH IUST g1 el ¢l fafe SwRi |, 100 ufierd
RETH + gt FHraRe (10 TT/B.) BT TR B
aTel wic H Y ITART dTel Tlel dl Joil H SgE
®Y A Pal SUAR DS SUS Sof Bl TS| bl gHT
PHERE (10 T/B.) BT YA =4 dTel Tiic § A
SUARI & JHlel § SPGB A HHR Had U]
BRI &1 ST Feh| Ui Uives dcd IS0 & 3riche]
 Tal gefl 5 A - QIS herdes HoTTelt §
ATSCIoH, IR, TICfIRM 3R Hehs &t AT Heal
- TS %¥Ierdsh WUl & gt § dHal 31D @
(arferept 4.1)1 @fsT SdRep! R aff HraRe @
AT TRIRT = IR 3Tt WiAST IdRap! dTel START
T TRINT G Sl ol H AggIor, IR, GrefoRmT
3R AR dI g 31feres JTT gof Y TE | a7 fascwur
S1eT 4 UGRIA g3T & AR — WISl FfeTagh Huet!
&1 JoTT H HeRl — TS HcTash WUTell § el Sifdd

Project 4: Natural Resource Management
of Onion and Garlic

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

Permanent manurial experiment was initiated
during rabi 2013-14 with eight different
treatments. Each block was assigned for specific
fertilizer treatment and care was taken to avoid
mixing of soil from one block to another.
Vermicompost (VC) @ 10 t/ha was included as
ninth treatment during 2015-16. Field
experiment was carried out to monitor the
effect of mineral fertilizers, vermicompost and
combined application of mineral fertilizers and
vermicompost under maize/soybean (kharif)
and onion (rabi) cropping sequence on onion
yield, nutrient content and soil fertility status.
The results showed that higher onion yield was
recorded in maize-onion field compared to
soybean-onion field (Fig. 4.1). Similar results
were recorded during 2016-17 for yield
performance. This lower yield in soybean-
onion sequence may be due to Stemphyllium
incidence during bulb enlargement stage (80-
100 days). Among the different treatments, the
plot received 100% RDF+VC (10 t/ha) produc-
ed significantly higher bulb yield as compared
to rest of the treatment. The plot received
vermicompost alone (10 t/ha) produced
significantly lower bulb yield compared to rest
of the treatments. Plant nutrient analysis data
indicated that N, P, K and S content in soybean-
onion system is higher compared to maize-
onion system (Table 4.1). Combined application
of mineral fertilizers and vermicompost
recorded higher N, P, K and S content
compared to treatments consisting of mineral
fertilizer alone. Soil analysis data showed that
soil organic carbon content was significantly
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B B T SPEHT BT A Bl Afyep off| 7t - higher in maize-onion cropping system
ST oS YO & W T 9T - 9 compared to soybean-onion cropping system.
ThRicTdsh YUl H SUeTed §al ATSEIST, HIWhR, The available soil N, P, K and S status was
IR iR T BT RURT Bd IaeR off (arfere higher in soybean-onion system compared to
4.2)| SRF IR} F 9, @it IRt ik gt maize-onion system (Table 4.2). Higher
Frie oFf BRI B drel SUERT § e oM, available N, P, K and S status was observed in

o treatments receiving both mineral fertilizers
HRTHRE, TR 3R Tohe &t Iecy SuTey AT , &
ard i) and vermicompost.

Total bulb yield (t/ha) m2014-15 m2016-17 m2017-18

54.0
45.0
36.0
27.0
18.0

9.0

0.0

R 4.1 : SR /HET - S B 3TIHH & dgd WISl Bl ISl W G IRDT 3R @G I FRIR ST B
TG (S|, M-HaT, RDF-IRapi & Ggd 7/, VC-aHf FdiRe)

Fig. 4.1 : Effect of continuous use of mineral fertilizers and manures on onion yield under soybean/maize-
onion cropping sequence (S-Soybean, M-Maize, RDF-Recommended dose of fertilizers, VC-Vermicompost)

AIferdT 4.1 : AT /HeT — WTST ¥erash JFshH &b TEd WISl &l WIS oed AT TR @ieel SRl vd @Tg
& FPR=R T BT q91@

Table 4.1 Effect of continuous use of mineral fertilizers and manures on nutrient content of onion
under Soybean/maize-onion cropping sequence

3vq Sus (e/3.) SIEHEE BB qrefirm AR
ST DM yield (t/ha) N (%) P (%) K (%) S (%)
Treatments

Leaves Leaves Leaves Leaves Leaves

1Tl 0.97 5.62 0.78 1.30 0.18 0.34 1.30 1.11 0.16 0.46
2 T2 1.02 6.10 0.82 1.22 0.14 0.30 1.37 1.14 0.16 0.46
<3 T3 0.98 5.3 0.76 1.25 0.15 0.29 1.31 1.14 0.15 0.47
ci4 T4 0.97 6.27 0.83 1.24 0.15 0.27 1.43 1.14 0.14 0.43
a5 T5 0.90 5.98 0.78 1.01 0.14 0.29 1.28 1.08 0.16 0.42
<6 T6 0.93 5.67 0.81 1.20 0.16 0.26 1.26 1.02 0.15 0.35
a7 17 0.95 6.48 0.77 0.92 0.16 0.29 1.23 1.05 0.14 0.29
cig T8 0.98 6.40 0.92 1.16 0.14 0.27 1.29 1.01 0.16 0.31
29 T9 0.55 3.67 0.91 125 0.22 0.36 1.36 1.09 0.19 0.53
SEM=+ 0.013 0.036 0.04 0.05 0.02 0.03 0.06 0.03 0.283 0.096
LSD (p=0.05) NS 0.105 NS 0.14 NS NS NS 0.07 0.83 NS
CV (%) 16.986 17.196 9.38 8.17 26.36 18.79 8.49 4.56 9.879 10.923

Sltd - g ugref / DM - Dry Matter
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ATferehT 4.2 : AREH /T8 - WS BAcdh A & d8d T H Sucied IRl TRk R el IdRa! 1d 61
& R ISUIRT BT TG

Table 4.2 : Effect of continuous use of mineral fertilizers and manures on soil available fertility status
under Soybean/maize-onion cropping sequence

ITAR watRdt
Treatments SOC (%)
N

Iueret Yy o<a (fFur./3.)
Available nutrient (kg/ha)

21 T1 0.66 194.4
2 T2 0.75 188.2
<13 T3 0.68 144.3
14 T4 0.68 158.0
a5 T5 0.74 172.5
216 T6 0.78 175.6
a7 17 0.73 163.0
I8 T8 0.75 172.5
<19 T9 0.76 175.6
SEM+ 0.03 7.04
LSD (p=0.05) 0.08 20.68
CV (%) 7.15 11.70

TS SCUTE TR URARS Wit i o § Sifad
Tt BT I9E

TS & IUTG TG DT TN fOTeh Torare TR IRAGRD
Wl A Y Jorm 7 Sifdes Bt & uwra o7 1ead
T & o W s fmar = wken § o B
SYART T ATSTHRT TT J27 & 1 - MR HY @15 (20
T/3.); & 2 : uiedt i wig (10 e/8.); & 3
aHf e (10 e/3.); & 4 : T\ &P (5 /3.);
3 5 f3r - MR 6 @rg (5 e1/3.) + Ut HY
9g (2.5 e/3.) + off ure (2.5 </3.) +
i %ep arerar et (1.256 e/3.); < 6 : URFUR®
ot faf¥r (150 : 50 : 80 : 30 AT : BRI
- URREY ;. FewR Ufd qFCW) | uteu B AR
IRIGRE | AGfesd sdid g § o Tl
oRigmunees IR § Ueff g b Sifde SuaRi
& gor  uRmuRS Wt AT & ard Igeg v
J g 3TeId ey IuST gof ot TE (R 4.2) 1 S
SUARI & ol § UREARG @t AT & dEd Sue

e L e T
P K

23.8 262.1 18.8
259 315.6 27.3
21.2 292.6 18.7
20.2 333.8 24.4
19.3 334.6 19.8
17.9 344.4 27.8
16.8 338.8 22.5
16.9 388.1 254
20.5 293.7 23.6
1.18 14.05 1.39
3.46 41.26 4.08
11.61 8.71 9.77

Effect of organic farming on onion production
compared to conventional farming

The field experiment was conducted to study
the effect of organic farming on onion
production and nutritional quality in
comparison to conventional farming. The
experiment comprised of six treatments
namely; T1: Farm yard manure (20 t/ha), T2:
Poultry manure (10 t/ha), T3: Vermicompost
(10 t/ha), T4: Neem-cake (5 t/ha), T5: Mixture-
FYM(5 t/ha) + PM (2.5 t/ha) + VC (2.5 t/ha) +
NC (1.25 t/ha), T6: Conventional farming
(150:50:80:30 NPKS/ha). The experiment was
laid out in randomized block design with four
replications. The experimental results showed
that conventional farming method recorded
significantly higher bulb yield compared to

organic treatments (Fig. 4.2). The increase in
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afg T 18.2 9 45,1 yfcera i ferar @ o et yield by conventional method varied between
URERS Wt Af Hr Sl T S IT=RT Bl 9T 18.2 to 45.1% compared to organic treatments.
W I H g gs‘ Y dcd AT U8 TS GlEEal Organic treatments significantly increased

4.3)] nutrient content in onion compared to
conventional farming (Table 4.3).

Onion yield (t/ha)
16
14
12

10 i I I I
FYM PM vC NC

Mixed Inorganic

(= S e
!

forT 4.2 : e ScUeH W IRERE Wt B o H Stfdes Feft w1y

Fig. 4.2 : Effect of organic farming on onion production compared
to conventional farming

ATt 4.3 : ST § NG ded JHT R A Wt BT g7

Table 4.3 : Effect of organic farming on nutrient content of onion

ATSSio BIERIRA grefirm HehR
TR N(%) P(%) K(%) S(%)
Treatments ufRrai afmi afmi afmi
Leaves Leaves Leaves Leaves
1.13 1.15 0.20 0.15 0.50 0.12 1.53 1.12

TeR P W FYM

aieel fH Wg PM 1.03 1.02 0.18 0.14 0.49 0.11 1.43 1.10
gHf BraRe VC 1.25 1.18 0.18 0.15 0.50 0.12 1.65 1.08
7 B NC 1.14 1.13 0.16 0.22 0.52 0.13 1.49 1.26
fArs1or Mixture 0.99 0.85 0.19 0.17 0.52 0.13 1.44 0.91
3t Inorganic 0.88 0.95 0.24 0.16 0.44 0.15 1.49 0.91
SEM=+ 0.03 0.04 0.02 0.01 0.02 0.01 0.04 0.04
LSD (P=0.005) 0.10 0.13 NS NS NS 0.02 0.13 0.11
CV (%) 4.55 6.09 12.21 7.64 9.27 10.70 8.27 6.73

FYM-TR & @1 (20 e1/3.), PM-Ulegt &t @Ig (10 e/8.), VC-adf @wure (10 e9/8.), NC-+19 %&b (5 T/3.),
Asror-MeR fit @ig (5 ©/3.) + Uleet & WIg (2.5 e/3.) + a°f druRe (2.5 e/8.) + 9 Fd (1.25 /8., Inifad
STIR (150 : 50 : 80 : 30 ZCINH : HRBRY : GCfIRH : Aehe Tl 7o)

FYM - Farm yard manure (20 t/ha), PM-Poultry manure (10 t/ha), VC-Vermicompost (10 t/ha), NC-Neem cake (5 t/ha),
Mixture-FYM(5 t/ha)+PM (2.5 t/ha)+VC (2.5 t/ha)+NC (1.25 t/ha), Inorganic (150:50:80:30 NPKS/ha)
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TS Y e IUST T Joran W diewdt wd
ARIPIRTSSTA SIBTBRT BT THTT

af 2017-18 & GRM o9 RER & FeT 13 ot
SUARI & AT W 6 B IueT AR N¥EH e
TR IR BRGRY gorelier Sar] qerm diqes Saramur
& UG BT ATIT I & ol U W TRieror o
7| GYEUIcHS Wt Y geT ¥ Uy ARG bl
AT FHH, TASINT T BRI 6T qegq iR dicfirm
& A 3ifde off (Arferat 4.4)1 SRR & T
fIfer & mreTm A AEBRIGSTS FHHT i B BT
Tdl & & forg dte Juor & 60 T I1g St i
STl Pl wephid fpam TNl e H ueffa gan b
e | Sdpled dlel ITARI H ARHRISE g8t
& AT aTet Gl 41g Y Sefds R Spigd SuaARI
aret diell o IS g srerar gt e aiE T (R
4.3)| IROTHT § G: T Tl 3 et HepR a1 SeRep
Tel PR dTet dglet DY JoT H IeReh! DT TN B
aTel IUART & dgd uten gfg &R fRgoe are ada
U H I WY I gl W] TS| oSt
SBIHROT &I B &b AT 100 Ufd ITRSITH Bt
TN R Y JordT § UIoat 7 SIpTaur R R
faqur 9 ISt 3iR Pet et SuST H 3.03 A 5.68
gfierd dd & gelat g1Rkiel dt T8 (o 4.4) | oy
BT SIPIHRUT g PR TG 100 Ul IRSITH Bl
TRINT R T Gl § kel dQUH T SBThUT el
W fIquE Ivg dH SuST | 4.32 F 5.95 wfed
bl IR RIS g1 391 TR U 3R ol

arferaT 4.4 : URMYS Ta7 fIeIvamy
Table 4.4 : Initial soil properties

Effect of PSB and Mycorrhizal inoculation on
onion bulb yield and quality

A field experiment was conducted to study the
effect of phosphorus solubilising bacteria (PSB)
and VAM inoculation on onion yield and
nutrient concentration with 13 different
treatments in three replications during 2017-18.
Soil of the experimental field was low in
available N and S, medium in SOC and P, and
high in K (Table 4.4). Onion roots were
collected at 60 days after transplanting for
detecting the presence of Mycorrhizal infection
through Typhan blue staining method. The
study showed that onion plants were detected
with Mycorrhizal hyphae in VAM inoculated
treatments whereas no hyphae or vesicles were
observed in unincoculated treatments (Fig. 4.3).
The results further revealed that fertilizer
treatments 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 3.03-5.68% compared to 100% RDF without
PSB inoculation (Fig. 4.4). Inoculation of VAM
alone increased 4.32-5.95% marketable bulb
yield compared to 100% RDF without VAM
inoculation. Inoculation of both VAM and PSB

qg1 &1 FTEC Soil texture

73T &1 It A Soil pH

faerd ATt Electrical conductivity (dS/m)
TaT Sifdes HE Soil organic carbon (mg/kg)
a1 § Iuctey Ao Soil available N (kg/ha)
TaT & Iuered B Soil available P (kg/ha)
TaT H Iuered Ui Soil available K (kg/ha)

Hal ¥ Iueted R Soil available S (kg/ha)

gme figt Clay loam

7.96
0.23
6.98
175.6
21.5
456

14.5
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increased bulb yield by 4.05-5.09% compared to
100% RDF without VAM and PSB inoculation.
No significant difference was observed
between different treatments for dry matter
yield and nutrient concentration.

: ¥ 4
R 4.3 : fivea A darpd e i Sl F ATSHRISSA g Y At

Fig. 4.3 : Presence of mycorrhizal hyphae in onion roots inoculated with VAM

Total bulb yield (t/ha)
40.0

32.0 A1
24.0 1
16.0 |
8.0 -

0.0 -
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Fig. 4.4 : Effect of VAM and PSB inoculation on onion yield (t/ha)
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Root studies in onion under water
logging stress

Roots are the primary plant part which affects
directly under water logging or soil flooding
conditions. An experiment was conducted to
evaluate the effect of water logging on root
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T 1630 (STel TR S91d)

I 1630 (deid)

Acc. 1630 (Control)

Acc. 1630 (Water logging stress)

growth in 15 onion entries including ICAR-
DOGR varieties. The 45 days old seedlings
were transplanted in root trainers of size 1200cc
and allowed to grow for 30 days. Thereafter,
plants were subjected to water logging by
creating artificial condition in tank. Water
logging severely affect the plant phenotypic
traits and its severity increases 5 days after
stress. The plants were uprooted without
damaging the roots in order to analyze the
morphology and anatomy of root growth and
architecture through visual and image analysis.
Root morphological observations recorded 4
days after stress did not showed significant
differences among the entries. Variation in root
behaviour was recorded only after 6 days of
stress in most of the entries. Among the onion
entries, Acc. 1630 showed highest proportion of
root growth whereas, Bhima Safed behave
contrastingly with minimum root growth and
its behaviour under stress condition (Fig. 4.5).
In case of average root length, average root area
and average root volume, W-208 performed
best with respect to root phenotypic traits
under stress condition (Fig. 4.6). Root
dimorphism and suberization of both exoder-
mis and endodermis cells shown significant
differences under water logging. Altogether,
the study signifies that the entries with
desirable root traits especially the improved
root density plays promising role under
flooding stress. This observation can be used as
an important stress indicator while selecting
promising entries for water logging stress.

ofHHT b (STl R 1)

Bh1ma Safed (Control) Bhima Safed (Waterlogging stress)

ffra 4.5 : Sia1 wig IRFRRURET F =T $1 ey @ Fageiiar wfaftal § S agar &1 uee=

Fig. 4.5 : Performance of root growth in tolerant and susceptible onion entries under water logging condition
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Fig. 4.6 : Effect of water logging on (a) average root length and (b) average root volume in onion entries
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Root studies in onion under drought
stress

Root architecture and plant phenotyping are
important selection tools while screening
genotypes for drought stress. An experiment
was conducted in 20 contrasting onion entries
including ICAR-DOGR varieties to evaluate the
effect of drought stress on root growth and
morphology. The 45 days old seedlings were
transplanted in root trainers of size 1200cc and
allowed to grow for 25 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. Most of the
entries were able to maintain water status as
reflected by its phenotypic observations except
for susceptible ones. Variation was recorded
among the entries 20 days after stress treatment
in its greenness index and other physiological
traits. Therefore, after 25 days of water-deficit
stress the plants from all the entries were
uprooted without damaging roots to analyze
the root architecture through visual and image
analysis. Among contrasting onion entries, W-
344 recorded with well-developed root growth
and other related traits in comparing to other
entries in response to limited water supply (Fig.
4.7). Whereas, contrasting result was found in
Bhima Kiran with poor root growth. Average
root length, average root area and average root
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seg, 344 (PgIl)

W 344 (Control)
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W 344 (Drought Stress)

volume recorded highest in W 208 whereas
minimum in Bhima Safed under moisture
deficit stress (Fig. 4.8). The study revealed that
the entries with desirable root traits especially
the root length plays a significant role under
drought condition. This finding can be used as
important criteria while selecting desirable
entries in drought prone areas. The study
showed that the entries with desirable root
traits especially the root length plays a
significant role in drought condition and root
density in water logging tolerant mechanisms.

s oo (e
Bhima Kiran (Control)

o1 foor (g gama)
Bhima Kiran (Drought Stress)

R 4.7 : @1 qa1@ & Sida W 6t Afgsy) va HagAsfiat ufafat § Sie qgar w @ aRfRAfT @1 g

Fig. 4.7 : Performance of root growth in tolerant and susceptible under drought stress
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Fig. 4.8 : Effect of drought condition on average root length (a) and (b) average root volume in onion entries
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Evaluating the effect of water logging
stress on different growth stages in
onion crop

An experiment was conducted under artificial
water-logging with onion variety Bhima Super
in kharif-2018. The seedlings (45 days after
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sowing) were transplanted in plastic pots and
the entire growth period of onion crop (110
DAT) was divided into 20 different growth
phases. Plants were subjected to water-logging
condition created in pit for continuous 5 days
during each growth phase and thereafter
normal irrigation schedule was followed
through-out the growth period. The most
important visual observation during stress
treatment is the plant survival that found to be
more than 80% when stress was imposed
during early vegetative (10-30 DAT) and
maturity stage (100-110 DAT). The flooding
treatment was found to be most detrimental
during bulb development and enlargement
stage as high plant mortality was recorded
(more than 60%) (Fig. 4.9). Reduction in
chlorophyll content was observed when
waterlogging stress occurred during early
growth stage (20-35 DAT) as compared to other
stages that might be a tolerance mechanism
adapted by plant in order to survive under
flooding condition. The economic trait like
onion bulb shape, size and weight get severely
hampered under waterlogging that ultimately
affects the overall plant performance and yield.
The single bulb weight was found to be
significantly reduced when plants were
subjected to waterlogging during bulb
development and enlargement stage (31-90
DAT). The less yield reduction was recorded
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Fig. 4.9 : Effect of water logging stress on plant survival during different onion growth stages
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during bulb initiation (11-30 DAT) and bulb
maturity stage (101-110 DAT) in onion crop
(Fig. 4.10). Hence the present work concluded
that the entire onion bulb development and

WRIG S99 P Ul 2cgfdred Faeaehe urg T3 enlargement stage was found to be highly
sensitive to waterlogging stress.
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Fig. 4.10 : Effect of waterlogging stress on onion bulb weight during different growth stages
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Effect of exogenous application of
Salicylic acid in onion crop subjected
to water deficit stress

Salicylic acid (SA) is a naturally occurring
signalling molecule and growth regulator that
regulate plant growth and protect it during
stress conditions particularly, drought stress.
The field experiment was conducted to evaluate
the effect of different concentration of SA in
onion variety, Bhima Shweta under drought
condition during Rabi-2017-18. Drought stress
was imposed during bulb development stage
(50-75 days after transplanting) by with-
holding irrigation for continuous 25 days.
Different concentration of SA, i.e. 50 ppm, 100
ppm, 150 ppm, 250 ppm and 300 ppm were
exogenously applied before drought treatment.
Foliar spray of 100 and 150 ppm of SA
significantly reduces the deleterious effect of
drought stress by increasing the plant survival
percentage up to 70% as compared to control
plant (60%) (Figure 4.11). It helps in
maintaining the plant water status reflected by
higher relative water content (67-68%) as
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compared to plants subjected to drought stress
(60-61%) without SA treatment. The result
showed that water deficit stress reduces the
cellular membrane functionality by increasing
the membrane damage however 100, 150 and
250 ppm of SA retains the membrane
functionality by maintaining its cellular
membrane stability (Figure 4.12). The plant
greenness index and photosynthetic ability
reflected by chlorophyll level get severely
affected due to moisture stress. Exogenous
spray of SA viz., 50 and 150 ppm improves the
plant photosynthetic ability by maintaining its
higher chlorophyll content (3-3.5 mg/g dry wt.)
as compared to control (1.3 mg/g dry wt.) (Fig.
4.13). The beneficial osmolytes like Proline
found to be significantly higher in response to
water deficit stress as compared to irrigated
plots however the increase was found to be
non-significant among the different treatments
under drought stress. It further minimizes the
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Fig. 4.11 : Effect of salicylic acid treatment on plant survival in onion crop subjected to drought stress
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Fig. 4.12 : Effect of salicylic acid treatment on cellular membrane stability in onion crop subjected to drought stress
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bulb weight losses i.e. 13.96% and 21.92% under
100 ppm and 150 ppm of SA treatment
respectively as compared to control 41.10%
under drought stress (Fig. 4.14). Overall, the
study concluded that SA at lower concentration
(100 ppm) was found to be effective for minimi-
zing the effect of drought stress in onion crop.
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Fig. 4.13 : Effect of salicylic acid treatment on leaf chlorophyll in onion crop subjected to drought stress
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Fig. 4.14 : Effect of salicylic acid treatment on onion bulb yield (t/ha) subjected to drought stress
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Effect of garlic clove planting method
on growth and yield

Conventionally garlic was planted manually by
keeping bud pointed upward in the soil. Due to
increase in the labour scarcity, farmers are
shifting to mechanisation for planting of garlic.
When the garlic clove planted using the
planters (manual drawn or tractor drawn),
garlic clove drops in the soil with different
(bud
(conventional); bud pointed downward; bud

orientations pointed upward

pointed horizontally or random direction). It is
important to know the importance of this clove
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R FHell IHEA & T9E D @ & oY U T
TRieoT fopaT | <t W 2018-19 & SR U
TR § T8GT Bfordl I b e IwEar ae
weft BT RRT SR 6T 3R (BPU), Peft &1 RRT
& 3R (BPD), @eft @1 RT &fds ©u § (BPH) H
At Tl Tt IYEAR Tl B UHAIH B A BRI
IR Ay & IGRM IARBI, dHleAedl  qr
HIHATRT B ARG GRS BT TAN fmar |
IPET BY J T 1 IS el BT RRT SR
& 3R (BPU) (10.36 /%.) # 3R At B U
®ell @1 RRT i & ek (BPD) (7.21 &/3.) #
gol 6T | Fell w1 RRT dfcst 9 § (BPH) ® |
9.45 TH/3. & PoI IUS Gof Pl TS| Pell b1 RART
SW BT AR (BPU), Peit &1 RR1 Al &Y e
(BPD), et @l RRT &fcnt w9 & (BPH) § HeT:
9.9, 6.9 dAT 8.92 /3. & fAUUH I I qof
& g (ot 4.15)1

orientation on plant growth and yield. A field
experiment was conducted to see the effect of
clove orientations on the growth and yield
parameters of garlic. Garlic cloves were planted
in three different orientations; bud pointed
upward (BPU), bud pointed downward (BPD),
bud pointed horizontal (BPH)) in five
replications during rabi season 2018-19.
Recommended dose of fertilizers, pesticides
and fungicides were applied during the crop
growth period uniformly to all the treatment
plots. Significantly highest yield was observed
in BPU (10.36 t/ha) and lowest in BPD (7.21
t/ha). The total yield was recorded to be 9.45
t/ha in BPH. Marketable yield was 9.9, 6.9 and
8.92 t/ha in BPU, BPD and BPH respectively
(Fig. 4.15).

12 4

10 A

[o<]

Yield (T/ha)

@ Total yield
O Merketable yield

BPU BPD
Method of planting

BPH

T 4.15 : 3T U fAUUH IT U R TG dett AUTg AT BT w9
Fig. 4.15 : Effect of garlic clove planting method on total and marketable yield

WAl e B AUTS | TSI HHdd H§ g

qYATE! HT JFID T § gt

I HEHaE! B D &X IR A Hael Pl AuTE
(IRETR BT & FU H) & UG BT TEIIT B
& o U W@ otero fhar Tl N @ feafer &
g NI SR IR g & B H A4l HAd D
Ueh AR Y YT 7| AT R IS 37T & SR
TP HC & I R A Al & forg emaR il
QST g8 3R] T M JHUT &R TR AThe] bl
gof fopar mam g9 gRM, fafed mgwHedl, vfow
FAReT; geforad Aygnadt, vfow dghher; oA
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Mustard planting increases wild bee
forage activity in onion crop

An experiment was conducted to study the
impact of mustard planting (as border crop) on
wild bees foraging rate. A row of mustard was
planted as border strip two weeks after onion
bulb dibbling. Observations on forage visitation
rate of different onion flower visitors were
recorded continuously for three days with an
hour interval during peak bloom stage. Little
bee, Apis florea; Italian bee, Apis mellifera;
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Tead!, Seriger veTtaat iR fafert (Fewd wd
FareifonT fdfert) @ gof fhar ) fafter wenfaa
4, GO oTerdT SheH HYAARd! CEMIgel FeTifcr
e MIP TR 31T HEA e gD (15.14/5
fire /@ dlex) @ aguRra fafee agHast @
FerRar (3.53/5 e/ fieR) ud 7 (arfere
4.5)| AT X H SPE e | uar gar fh
IRGARY 31erar et we & w9 H WA BRAA
H AUE FH R IS F T g Bl WD
Tferfafey ok ST 3t Rivem ar # gfg Bt ud®
€C W Gl by Y el & gdT el fb 10.30 &
13.30 o1 & SRM CEIIFHT USRI &1 AT
gHuT SA1GT T (R 4.16) ST&fh 39 999 8 diF
TSTTTeraT dl g &) R &t <&

Stingless bee, Tetragonula spp and Butterflies
(Sulfurs and Calotropis butterflies) were
recorded. Among the different species Stingless
bee Tetragonula spp was the predominant
visitor (15.14/5min/sq.m) followed by Little
bee A. florea (3.53/5min/sq.m) (Table 4.5). A
significant difference in the visitation rate
revealed that planting mustard as border strip
would enhance the wild bee forage activity and
their eco-system service in onion. Hourly
observation revealed that forage visitation of
Tetragonula spp was high during 10.30 to 13.30
hr (Fig. 4.16) whereas, visitation rate of other
three species was static during this time.

AIMADT 4.5 : TG Badd &b AT AT ST BT | IRFTRT b1 FHOT

Table 4.5 : Pollinators visitation in onion crop planted with mustard crop

URFTh YSTTfori

Pollinator Species

Forage wsuatlon rate (No /5m|n/Sq 11))]

UfIRT FNIRAT Apis florea 2.72b

UfoRT AT Apis mellifera 0.99bc
CCFIIgeT Fofifer Tetragonula sp 13.18a

foraferat Butterflies 0.15¢

=@—A.florea =@=A. mellifera =—@=Tetragonula sp =@ Butterflies

25.0 1~

20.0 A
15.0 4
10.0 4

5.0 -

oo —‘43:’13_3#\;0;3:4—
9.30 10.30 11.30 12.30 13.30 14.30 15.30 16.30
Time

@ ¢

Mean visitor/5min/sg.m

[

I Tt & forg gur At} @1 AR
R 2018 & GRM, < HBRIel SUARI (10 x 15,
10 x 10 W@ 10 x 7.5 ¥Ht.) T1 Uig G=Rigferdi &
AT B WIS & ol SUgh HrIaT SR @ 6T gl
T & folg Ueh W wRierr fpam Tl JeTrg, 2018
& 3ifer |HTE § W e, i guR 61 amens i

3.65b 4.22b 3.53b

1.75¢ 1.68c 1.47c

15.90a 16.33a 15.14a
0.42d 0.18d 0.25¢

T 4.16 : N A F UAS 6 & IFRA W ITID

R

Fig. 4.16 : Forgers visits at hourly intervals in onion
crop

Standardization of planting methods for
green onion

Field experiment was conducted to identify the
suitable spacing for green onion with three
spacing treatments (10x15, 10x10 and 10x7.5
cm) and five replications during kharif 2018.
Forty days old seedlings of onion variety,
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R dig 6T AU B TS TAT T8 A bl Ulg D
50 &A1 I s foam mam 50 AT & SwR, W
diel & Ao dfth @ ger form maT ok S &
T & ®Y H TR F S99 I |10 x 15 [
BRI dTeit Th FIRT | WITST Uil Pl SETe R <l
W & HY H S99 TR W & dtel B ger
PR P SR &< TITST SIS Dl gof 1T T A
aten ¥ &g T3 2N T M| e aRushdT & SR,
@l B gorg Ht TE iR Tt Al Bt SuER §
BT IYST DI g AT TATI 10 x 10 THY. & B
SUAR H, 15.28 /8. & HeT Ut 3R 11.49
/2. P & ST IuST of Y T o 7B 10 x 15
T, BRI SUER 6T gorT § wal sarar oft g
TS § STt o °1E § 90.2 | 90.8 ufierd & s
< Bl et gfierd e 9R @R St 9T & oy
SR & §9 P 99 Redr <@ o 78 et
UGy UG dcd IS0l | uaT 9l b dg =TT Y
g g WIS H w31 Ao, BRBRY
TAT IR &Y JET 3R T Y BT T 18 TS
(qrferat 4.6)| @ ST BT JorT H g W H oA

fthileT 3R FoidiFige HET Pal AN 3R JIgoidd
3 Pl HHAT Pal SecR UTs T8 (difetadr 4.7)1

AIferapT 4.6 : W T &g DT DT UIST0RS Jora
Table 4.6 : Nutritional quality of green and bulb onion

Bhima Super was transplanted during last
week of July 2018. Onion plants were allowed
to grow up to 50 days. After 50 days, alternate
row of onion plants were removed and sold in
the market as green onion. Onion plants were
harvested from one bed of 10x15 cm spacing
and sold as green onion. After bulb maturity,
bulbs were harvested and bulb yield was
recorded in all the three spacing treatments. In
spacing treatment of 10 x 10 cm, the bulb yield
was recorded to be 15.28 t/ ha and green onion
yield was 11.49 t/ ha which was found to be
higher than that of 10x15 cm spacing
treatments. Water content in green onion varied
from 90.2 to 90.8%. No significant difference
was observed between treatments for percent
dry weight and water content. Plant nutrient
analysis showed that green onion had more N,
P, and K and less S content compared to bulb
onion (Table 4.6). Total phenol and flavonoid
contents were lower and pyruvic acid content
was found to be higher in green onion as
compared to bulb onion (Table 4.7).

IdIq
Product

10x15 cm

W
Green onion

10x10 cm 1.21 1.20

10x7.5 cm 1.22 1.20

@& ST Bulb onion 0.92 1.15 0.23

SEMAm= 0.03 0.02 0.06

LSD(p=0.005) 0.11 NS 0.18

CV% 6.40 7.34 491
Tuel @% JIH & SR WIS $I B §
IR gTel Bl & G99 H FagR

QTS P e BT | AR dlel el Bl BT 37erdT
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SUER CIFEE BRI qrefirmy HohR
Treatments N (%) ) K (%) S (%)
Leaves Leaves | Bulbs | Leaves | Bulbs | Leaves | Bulbs
1.06 1.31 0.41 0.33 2.55 1.03 0.34 0.25

0.47 0.41 2.31 1.20 0.33 0.23

0.42 0.38 2.74 1.20 0.36 0.21

0.37 1.45 1.02 0.24 0.45
NS 0.03 0.01 0.05 0.01
0.01 0.08 0.04 0.15 NS

9.32 4.69 7.14 8.79 8.96

Bolting behaviour in onion crop during
late kharif season

Bolting or pre mature flowering in onion bulb
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ATferdT 4.7 @ &4 U &g W 6T SIg-IAIfSD Jorard

Table 4.7 : Biochemical quality of green and bulb onion

IIq SUAR
Product Treatments

foheier 91T

Phenol content

FaFTgsd qIsHRiAS 7 FARIthe
Flavonoids (mg Pyruvic acid Chlorophyll
(mg GAE/kg FW) [ Quercetin/kg FW)| (Jmoles/kg FW) (mg/g FW)
10 x 15 cm 493.3 173.1 391 3.39
& . 10 x 10 cm 282.2 93.1 4.27 5.37
Green onion
10 x 7.5 cm 390.6 136.8 4.29 4.34
&g WIST Bulb onion - 595.0 358.0 2.15 -
SEMAm+ 26.3 11.50 0.26 0.44 -
LSD(p=0.005) 79.5 38.9 NS 0.94 -
CV% 20.3 23.5 13.28 21.34 -

FW: driT 9R (Fresh weight), GAE : Tifetar 3reet FHged (Gallic acid equivalent)

qiRTeraT A Ugel I8 T 81T Ueb Fdifesd T 8 FOrRT
R RN IR PRIGA H €I o Bl SRexd gl T8
FIRIT TR — SFast & JEH1 B o 03 ¥ JoEe
& BT &, I9 Pal 1fere TR It ® I 5 uek
TRI% ¥Iel H AR gl &gl Bl IR UGH el
21 39 TEIT & FHIY & o, Iudt eIt 2018—
19 & SR T TR fbar T R @t Y =
fopet e o gwR, i afw 3R wft weve I
@1 U fRaT AT AR dTet dal 9 Ufcige
IER P IR R 37 bl T T foparm 7| IgaR
3rafdr (dter 9T & 50 | 80 AT 915) F IRH,
qgg= (5-7°9.) ¥ IR-aR fRMee gof H 1 | ae
ool & fow Iy & B9 IO @ IR TR (dler
9T & 58 fHAT 1) H AR aTel dal DY FHIATT &
@I fireft Sefep AR 30 AT g Ay duge o
fiRTae T R ofir g (der Auor & 84 AT 91g)
4 dR aTel Bal Dl YRATT o Bl et | rd: i
g 6 JoT H QURRIR H AR dTet dal i S gd
SfyepcH UfILIAdT Gt bl T3 Stelfch AUl el SgaR
Ay & SRE P9 I I E R ft o9 afh
e I I AR dTel e T8l ITU U1 37d: ST Bhedel
4 IR arel ol &b FagR bl PRI we areft
fopafafral @1 fovgd eremmd o ¥ 39 URP®
g I g foRaRa fovam S|

crop is an undesirable trait that needs to be
focused in onion improvement program. This
problem is more pronounced when low night
temperature during December-January months
that might favours bolting in late-kharif crop. To
address the issue, an experiment was
conducted during late-kharif, 2018-19 with three
onion varieties viz., Bhima Super, Bhima Shakti
and Agri Found Rose (AFR). These varieties
were selected on the basis of their contrasting
bolting behaviour. During growing period (50-
80 DAT), frequent fall in night temperature (5-
7°C) were recorded. Low night temperature for
8 days results into bolting initiation in AFR (58
DAT) whereas fall in night temperature for
continuous 30 days results into bolting
initiation in Bhima Super (84 DAT). Thus, early
and maximum bolting percentage was
recorded in AFR as compared to Bhima Super
whereas no bolting was observed in Bhima
Shakti in response to low night temperature
throughout the crop growth period. This
preliminary study will further be elaborated to
study the detailed mechanisms regulating the
bolting behaviour in onion crop.
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RIS 5 : WIS Ud dgx § i iR [T
ST 3R A | T yaed

P) SVANIfRIT Bl B RS AN e &
fFaarhiRre MmN S $i sifiraafs sik
SfGHRUT AT TASMSTAY & forg Rooiew

& ©U § USHRIRT BT IS

g o § enarswadt o = sif¥reafh @ Sged
gadaNe giaeH (RerHe tfess & Suam |
UERRT fIoReM T I<ure 21 U S fumopeda uide
1 SYART HH ST dTell QT+ YOIt SUSTHY
& faarT # fowar STom 9f% a7 erafte Hdgaefta
3R SEargvadt Hepmur b R F I vd wcia
GREAR

9P oy IaRer Il ¥fe IR & BIT IRTY
IfFeaihuRie W SiF & H-cdiFa 1R 6X His-
tag & 1, foR1eM Selu=se Tl fobe & Reprmefivie
TRIYeM daex plate31 gRT URafdad svwavifar
PleTrT BL21 (DE3) plysS H srfieafth & €1 Ni-
NTA TR shHTerTeht & IURT & fawTo] Wi &t
Jfgaur far Tl WidH & ggar SDS/PAGE Siat
frsBuur & gt &1 7 3R WIS T 31.3 TR
TRIT TRIT| IT-TRTPRD! Pl Ieusl Bt & fore Wi
AT 1-1.5 frar. /e & snaegamar &t gff
@Fﬁ %\I mouse Anti-His primary antibody dIT anti-
mouse IgG HRP conjugate % WA A I salfeT
fersdwor fapar |

Q) YR § A DI AT P Tl
Tfefed IR W HT ugell IR I

TRERI, 2018 &% GRM, IMSHITIR -SSR, qur,
AR &b T TANHD Y—TUS H A, TRidl P
g den fJe eiaveg gF1 ot T, S gfed
3T & o T8gT b Uep A Afeyep fawTy] AISS &1 oTgg
&P SfI-324 Uiel § 20% T ATl RNeasy Tiic BT
fhe (Qiagen GmbH, Germany) & SUIRT ¥ gG
31 6 Uil &l gfrdl A 3FeRT 31T TIcel STRYAY fHehrelt
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Project 5: Novel approaches for integrated
pest and disease management in onion
and garlic

Disease management in onion and
garlic

a. Expression and purification of
Nucleocapsid protein gene of Irish
Yellow Spot Virus (IYSV) in Escherichia
coli and production of antisera as
reagents for ELISA

The purpose of IYSV N gene expression in E.
coli was to produce antisera preparation using
recombinant antigen. The N gene viral protein
will be used for the development of cost-
effective diagnostic systems i.e. ELISA as it is
highly sensitive and specific and accurate way
of monitoring of IYSV infection.

For this, the small RNA nucleocapsid protein
(N) gene of Irish Yellow Spot Virus with 6X
His-tag at C-terminal were expressed in
Escherichia coli BL21 (DE3) pLysS transformed
by the recombinant expression vector pLate31
of LIC (Ligation Independent Cloning) kit. The
viral protein was purified using Ni-NTA
affinity chromatography. Purity of protein was
confirmed by SDS/PAGE gel analysis and
protein was approximately of 31.3 kDa. Protein
concentrations of 1-1.5 mg per ml, fulfilling the
requirement for generating antibodies. Western
blotting analysis was carried out using mouse
Anti-His primary antibody and anti-mouse IgG
HRP conjugate.

b. First Report of Garlic virus C
Infecting Garlic in India

During February 2018, symptoms such as
mosaic, leaf curling, and stunting were
observed on 8 weeks old garlic cultivar G-324,
at the experimental plot of ICAR-DOGR, Pune,
India, indicating the presence of multiple garlic
viruses. The incidence was 20% on garlic G-324
plants. Total RNA was extracted individually
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o7 5.1:
fFATIDB RIS WEH BT IR sclie [I=3uur|

SMSarSTdt U S 6t 2if¥eafh v) uF S a1 Yae /o dt) fasmyy iidH @1 SDS-P-GE fasewor )

Fig. 5.1 : Expression of IYSV N gene a. Amplification of N gene, b. SDS- PAGE Analysis of viral protein
(31.3 KD), c. Western Blot Analysis of Nucleocapsid protein

T dUT $P 91§ CRIhER. BRe TUS cDNA
AR fe (Roche Diagnostics GmbH, Germany)
&b IUART A cDNA F=SYUT fohaT Tgg ol & =Tl
B N Al @th arRy (3NarEeld)), e Aan
2T IR (UAATSUAd!), Tfefes PIA- efce aRR™
(mfefe dvad)), micfad arra v (mfefe dt-1),
Tfefer IR <1 (it dt-=t), Miefd a—Ra St
(mfefe di-), ok micls arrsT g (mfefs di-va=r)
ST g & fammen & forg dtiend ereew
U UIZHRI & SUINT A TR -URAI3IR gteror
fopar| aeft s/t o mfefes -, miefew Fi-v, micfa
A&, micfs f-vaw, micfa Hverd gem anardid
D FHRIHDAT TRl T |

mfefes -3t & Hidt stF @ wRiders seres
(TIRASE . KX034773) # Uy 3TIHHU A
feoes fhy W U WR GarV-C270F
5'AATGAGTGGAGACGACCTATCAG-3' Td GarVAC
270R 5ATCAAAACGTTAGCATGAGGG-3 & AT
aRRaffa frar dRflerR Arsde o TRET § 950 3.
W 2 e & oy, s 915 30 AdvsH & o 950
q. R 35 AEHA, 530 9 W) 1 fiee & forq, 720
q. W 2 e 3R 3fad: 720 . R 7 fiFe & fom
faepet fomam |

dfterR ufcrforanatl & eeg & |t 6 Sf-324 iy
777 Sl Gefieh UTH U STeTT 3T 6 Uikl b
it S & aRafefa aferm @ pJET 1.2/ daex
(et wrEfefre foregufram) & ol fomar Tl STegs
& 6 AT AT Utel & AT ST & 10 FAA BT
JIPHU T T R U FSTHIT JIHHU B
fFrefkor fpar mm iR 9 geRfldlang S § A

from the leaves of six garlic plants using
RNeasy Plant Mini Kit (Qiagen GmbH,
Germany), followed by cDNA synthesis using
Transcriptor First Strand cDNA Synthesis Kit
(Roche Diagnostics GmbH, Germany). Garlic
leaf samples were then tested through RT-PCR
for garlic viruses such as Onion yellow dwarf
virus (OYDV), Leek yellow stripe virus (LYSV),
Garlic common latent virus (GarCLV), Garlic
virus A (GarV-A), Garlic virus C (GarV-C),
Garlic virus D (GarV-D), and Garlic virus X
(GarV-X) using primers available in the NCBI
database. All the samples were found positive
for GarV-C, GarV-A, GarV-D, GarV-X, GarCLV
and OYDV.

The CP gene of GarV-C was amplified with
primer pair GarV-C270F 5-ATG AGTGG-
AGACGACCTATCAG-3’, and GarV-C270R 5'-
TCAAAACGTTAGCATGAGGG-3’, designed
from sequences available in the NCBI database
(Acc. No. KXO034773). PCR cycles were
optimized to initial denaturation of 95°C for 2
min followed by 35 cycles of 95 °C for 30 sec, 53
°C for 1 min, 72 °C for 2 min, and final
extension of 72 °C for 7 min. The PCR reaction
yielded a 777 bp amplicon from all six garlic G-
324 plants. The amplified CP gene fragments
from six individual plant were cloned in
pJET1.2/blunt vector (Thermo Scientific,
Lithuania). Ten clones of the CP gene were
sequenced from six individual garlic plants,
and a consensus sequence was determined and
submitted to NCBI GenBank (MH545689).
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(TTa545689) ST fbar Tt Tfidt Sh=r argepeor &
IR oo A TUE g1 8 b 81% ~Fferdlciss
(SIT3M19814.1) @1 86% 3IffFl  TRTE

(wWft51814.1) IHAU &6 UgdM R fordT &
el -t & &1

fetes AT BT AT BT GY ST STAMLTHY
fihe A P TE1 405 U1 W Hplele AR F ITAT A
3TN T Pl HT T FART STHBRT & AR
IRA § ot Fi—t H o= ugelt IR el 81 9fh
Ig S ¢ b eriandIareRed agsd & g SUST Pl Prthl
BT QT €, SAcT: A Vet araedt 3 Mot di—t
S | R N T8 ST IR Uit THIg gL

BLAST analysis of the CP gene sequence
revealed 81% nucleotide (JN019814.1) and 86%
amino acid (AEV51814.1) sequence identity
with GarV-C isolate from Australia.

Presence of GarV-C was cross-confirmed with
DAS-ELISA kit. An absorbance values were
measured using microplate reader at 405 nm.
To our knowledge, this is the first report of
GarV-C from India. Since allexiviruses are
known to reduce the garlic bulb yield
significantly, the addition of GarV-C to the
existing allexiviruses may impact the garlic
production negatively in India.

3 5.2 : mfelep di—f A-f, o IR1-3R6: FalRid didl S, o wet: 100 it STy erex
Fig. 5.2 : Amplification of GarV-C CP-gene, Lane R1-R6: amplified CP gene, Lane L: 100 bp DNA ladder

T) g Ufor™ SFHged | dffest S &1
QAHHROT 31X FAfT

Afaes Pralgsse—afST M & 3iR 7T 77T § 398
e o1 iR IR fiet ok Jg fawm) gvett &
alg & uferer 4 aftiferd g1 dHemrae Tfafafy &
fow mfcfs faes, vferam Afcaw it srTeeRfH
BT ARG 37T AT ST g1 o7 b fopedt oY
W Sfaed & gaem el el @ o et o e
¥ foreg dleTae afafafer gofar g1 a8 fRedder)
Hic g R MRy ol Tic IRRA (STEATguRd?)
T Jae) oY B

SINSHRIR H IueTed] I Yforyy -G ol e &
ufcRie ofdcd & gerhenur g AT dRA B
fafeaa fear w1 wdidienE seeg § Sudey
SFTHHT I Bl T AAfTed S & for R daR
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c. Isolation and Cloning of Lectin
Genes from Wild Allium Germplasm
Lectins are the carbohydrate-binding proteins
known to have insecticidal property and
involve in plant defence against various insect
and viral invasion. Garlic lectin, Allium sativum
leaf agglutinin (ASAL) is the most widely
studied lectin for insecticidal activity. Till today
there is no lectin reported to have insecticidal
activity against the onion thrips which is a
devastating pest as well as a vector for Irish
yellow spot virus (IYSV).

It was decided to mine the wild Allium
germplasm available with DOGR for isolation
of lectins against thrips. Primers for full length
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fby T T gt (TIgAb-3235), U Sfecried
(HSfe-14769), T fowgargy  (THIMERAT-
20221), T e ($1-328486) 4 T
TSTIRIT & et ier aifde S @7 yaefq @ik Fan
fpar a1 SRADT oeTs 534 didt 81 SURIh yTfer
3 g by MY cifded & At gl & STehI-
- UgaH H |ddTd g Aifch
"QXDXNXVXY' |feiferd g1 difaet SiF &1 Raer-ergy
gPCR 31fYaafch @1 fas3wur fsar r efik wirer &t
o | T gl H 4 T S1fep fireatch aRft it
forzy 25t § ' ARy exe’ fopam T 3R uRm
T, gpvl | Uil &1 b &ffcr Tifrerd =ged g1 T S
AfFel B § Pley 8 3ifreh fhar Sre ok 5|9

SRR Tg iR dHlemnes Afafafer o1 sregg= far
ST

g) W & gy 3R FHaw IFmupe & fAeg
ufeRIferar R ARBERGRT 337 &1 T4
e frel & @ Y gfg ok Fad et &
foog TRRIRIAT R ARBERGRT §f3%T & U9a &
i forar Tl dg ft gfg o Am= foe A
o § ot 3T SPEHIT 3R garfaT 21 R Hahig
& HIO < foTT Tifyeret I gerepics (TrEians) i TuF
& TS & 9t 3T SR g PHleAd (His
T, 3IfiReR efa dor MUPHNIA) START 6l e
et ST, FCHBIS oI sATSe dell VITahIeT & Hfd
URa ufeRIferaT gofar g1

lectin gene were designed from sequences
available in NCBI database. The full length
lectin gene was amplified and cloned from 4
wild species A. hookeri (NMK-3235), A. altaicum
(CGN-14769), A. fistulosum (NIC-20221), A.
Angulosum (EC- 328486) which is 534bp in
length. The consensus sequence motif
‘QXDXNXVXY” is involved in alpha-D-
mannose recognition is present in all the
sequences of lectins isolated from above
species. Real-time qPCR expression analysis of
lectin gene was performed and found 4 fold
more expression in A. hookeri compared to
onion. No choice test for Thrips tabaci was
conducted and found that per cent leaf area
damage was lowest in A. hookeri. Further, these
lectins will be expressed in E. coli and its
hemagglutination and insecticidal activity will
be studied.

S00bp fRra 5.3 : s aw derpml (1. U 3fferivH, 2. T SecrraH 3. T
§beT 4. T foregarlgd, TH: oiex) & olfae Si &l Teefifthober

Fig. 5.3 : Amplification of lectins genes from different wild
accessions (1: A. angulosum, 2: A. altaicum 3: A. hookeri 4: A.
fistulosum, M: ladder)

d. Impact of Piriformospora indica on
onion growth and defence against
fungal pathogen

The effect of P. indica on onion growth and
resistance against fungal pathogens across
different cultivars was evaluated. P. indica
showed significant difference in plant growth
over control. Percentage disease index (PDI)
was calculated to measure incidence of disease
where, P. indica treatment showed induced
resistance against purple blotch, Stemphylium
blight and anthracnose over other fungicidal
(Cabrio Top, Amister Top, and Propiconazol)
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Fig. 5.4 : Efficacy of P. indica against purple blotch, anthracnose and Stemphylium blight

TSl SR A | dic yded

®) @t ¥ e, ey 294 (ATt
: FIfIR) & ueem d Y ARl &1 geaidd
HIPIII-AN O ofeq Fgaer Fiqeners, qor &
N & Bl 7 e 9h & g A R
WHATRIT 50% (1000 fieft /2.) & amer =y
B! A FARICI e 18.56% T (150
feft. /), st 45% Tt (160 el /3),
sisraals 17.8% wava (100 fial/g.),
Rrmeiaay 25% sesegsit (100 faeft. /),
et 5% waiY (1000 et /7)) dem g @
der 0.5% (5000 fraft./3.) &t uqEEIRAT @
i a1 T B 3raf & SR 9 e
Al 7 onf¥fes iy (FTe) B UR IR for g,
d9 q R Hlea9d SuaIR fpy U § o9 P
IEERG e R STt &7 fsgda fhar i @ik
g (Yemmrgss) quf scifen fesire & v i
IRER 3 IR & TR It JeR & SWRI H
HIcITD] b T fsehrd 3R R fFede b GRM
SUAR ¥ Ul 3R SWR & 1, 3, 7 Al & 415
TG Y H JIFT WS P 7 Uidh | gRumT St
fopw mq1 gfRomt & <xar m B 6 SrguanRa dt e
Tl dleerel ¥ = s R P9 g8
AT 3R SHEEaie QI e GAR Bl FHDE
T T SR I & oo 81fYre UvEadRY 8iiR oy
Al B o # uge iR g e b IR
o e Y @l Sge g ®9 9 "SR gl
HleAred BewE & 7 A 915 oy aqfy o emft
FHH B ufrerd & MYR R U9GHIRGT BT HY 30
YPR g : WM (88.2%) = IeEE
(86.31%) > It (81.61%) > FARIET AT
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Pest management in onion and garlic
a. Evaluation of newer chemicals for
the management of onion thrips, Thrips
tabaci (Thysanoptera: Thripidae)

Field experiment was conducted during rabi,
2017-18 to evaluate the efficacy of newer
insecticides viz., Chlorantraniliprole 18.5% SC
(150 ml/ha), Spinosad 45% SC (160 ml/ha),
Imidacloprid 17.8% SL (100 ml/ha),
Thiamethoxam 25% WG (100 ml/ha), Fipronil
5% SC (1000 ml/ha) and Neem oil 0.5% (5000
ml/ha) along with standard check Profenofos
50% EC (1000 ml/ha) against Thrips tabaci in
onion bulb crop at ICAR-DOGR. Insecticides
treatments were repeated twice during
cropping season when pest population crossed
the economic threshold level (ETL). Whereas,
control were sprayed with water and
experiment was replicated thrice in randomiz-
ed complete block design. Observations were
recorded on seven randomly selected onion
plants for all treatments at before and 1, 3, 7
days after spraying of insecticides during first
and second spray. The results showed that all
insecticides significantly (p<0.001) reduced
onion thrips population than untreated check.
Both profenophos and imidacloprid were
found to be on par and more effective against
thrips and significantly reduced thrips
population in comparison to other chemicals
during first and second spray. The order of
effectiveness on the basis of percentage
reduction of thrips population after insecticidal
spray at 7 DAS was Profenophos (88.82%) =
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(78.11%) > Rrmenady (72.41%) > TEANS
(60.10%) > = &1 dat (59.12%) > IIAIRG|
3 T T % arguenia & Jorrr H WhAm N
SUIR A SGEHT SuT (48.61%) gof Pl T; )
THR Sl SuaR | ff sguatRd &t gemr |
46.95% 31f¥e ITAR gof o 1| uRom} J FUE
ford 81 2 15 Sreofam gRT Aege MR iR
formifet o off & Jadh & PR A yvEaBERY § i
5 sfeEafiie 3k FeRicTferiier SRY A=A @
oft AT Thvr o fesedra risn § |fiferd foar
ST T Bl

Imidacloprid (86.31%)>Fipronil (81.61%)>
Chlorantraniliprole (78.11%) > Thiamethoxam
(72.42%)>Spinosad (60.10%)>Neem oil (59.12%)
> Control. Further, Profenophos treatment was
found to have significant yield (48.61%) in
comparison to control; similarly Imidacloprid
treatment also recorded 46.95% more yield than
control. The results clearly indicates that DOGR
recommendation of Profenophos and Fipronil
are still effective in control of T. tabaci, whereas,
chemicals like Imidacloprid and Chlorantranili-
prole could be also included in the spray
schedule for chemical rotation.

darferert 5.1 : &1 d9h W yAH fessda & g1g fIfsl HicA19d! &1 9T

Table 5.1 : Effect of various insecticides on T. tabaci after first spray

SUAR
Treatment
Before spray
-
@1 T1 NGRS 32.332 (5.76)
Chlorantraniliprole
&2 T2 3_ e 32.002 (5.74)
Spinosad
<13 T3 AR 33.502 (5.87)
Profenophos
a4 T4 SiHSTee tg, 31.862 (5.73)
Imidacloprid
e
: 32.242 (5.76
o5 T5 Thiamethoxam (5.76)
26 T6 PAIe 31.832 (5.73)
Fipronil
a7 17 i érvr. 32.332 (5.76)
Neem oil
&8 T8 R 31.242 (5.66)
Control
UTwRTe! LSD 0.57 0.57
GicikaY 5.67 5.67
T F 0.20 0.20
ot 79 P value NS NS

ferea &t Ww=am / No. of thrips

1 DAS
19.57b¢ (4.53) 17.62b (4.31) 11.59¢ (3.53)
17.43¢ (4.29) 14.06b¢ (3.87) 12.04¢< (3.61)
11.814 (3.57) 09.764 (3.27) 04.95¢ (2.43)
19.81b¢ (4.56) 10.244 (3.34) 05.90de (2.60)
21.86b (4.77) 12.58 (3.67) 07.334 (2.87)
17.67¢ (4.32) 12.21¢d (3.63) 10.31¢ (3.36)
19.46b¢ (4.52) 18.17> (4.37) 15.21b (4.02)
33.162 (5.84) 39.41a (6.35) 34.954 (5.99)
0.34 0.53 0.38
425 7.39 6.20
24.93 25.31 62.22
<0.0001 <0.0001 <0.0001

T e H el areR & a1g St 31eR fore ot aref € Sy wu 9 fire 7 € (< 0.05) Tonwa=TedE F a1g & e
= fssdE b 91g & 1 Ped d U U 3fids Vx+0.5 aRafda 9

Means followed by the same letter in a column are not significantly different (P< 0.05). HAS = Hours after spraying; DAS
= Days after spraying. Figures in parentheses are Vx+0.5 transformed values
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) W1t & s & forg enfefe e
(ETe) @1 fufRor

Tedt G & SRE WS § e Y anf¥fer i w
RAR 2q 8 gd-FefRa omfe wer/Hrar
Hrmen (vdt) arfy 0.5, 1.0, 2.0, 4.0, 5.0, 6.0,
8.0, 10.0 fr/udh (dwa) ok frifya
(SFUaTRE) W Teh e fpT 7| U HRaTS
Hir & fofy T gRERRT & T TS TR H
i w9 3 (FaE ¥ § 9R) sy &t G/ o<
qar fyeq &t HeegT/ ol /fe i quHT RgeT v 3y
(2007) gRT g T fAfy | & 11 59 oft e
ot gd-FeiRa HRars a1 @ uR o= T8, Igd

b. Determination of Economic
Threshold Level (ETL) for onion thrips

A study was conducted during late kharif with
eight pre-determined level of economic
threshold level /action threshold level (ATs) i.e.
0.5,1.0,2.0,4.0,5.0, 6.0, 8.0, 10.0 thrips per leaf
(TL) and Control (Untreated) to revisit the ETL
for onion thrips. For each ATs three replications
were maintained. Thrips population in each
treatment was counted regularly (twice a
week). Observations on thrips per leaf, and
thrips per leaf per day were worked out as per
methodology suggested by Rueda et al. (2007).

darferept 5.2 : & 291 R iy fessora & g1g fARE dHieee &1 guTa

Table 5.2 : Effect of various insecticides on T. tabaci after second spray

SUAdR
Treatment

férr &Y =T / No. of thrips

fospaAuga |Dshras 1R | Dspa P 3R | Bsdad 7 =

Before spray

-
a1 T1 SRR 31.482 (5.67)
Chlorantraniliprole

@2 T2 i. e 32.332 (5.76)
Spinosad

213 T3 AT 34.622 (5.97)

Profenophos
24 T4 SHHsTac f’g, 38.052 (6.24)
Imidacloprid
&5 T5 f\?Z ey 35.242 (6.00)
Thiamethoxam

<6 T6 PAlie 33.382 (5.86)
Fipronil

a7 17 i é?vr. 34.002 (5.92)
Neem oil

218 T8 X1 34.672 (5.96)
Control

TAwIS LSD 0.57 0.72

et cv 5.67 6.98

Th F 0.20 0.68

ot 719 P value NS NS

T e § forel areR & a1g St 31er fore ot aref € Sy wu 9 e 7 € (< 0.05) Tonwa=TedE F a1g & e

Qg
7 DAS
12.52¢d (3.64) 12.71b¢ (3.69) 06.89<d (2.81)
18.72b (4.44) 16.000 (4.11) 12.90 (3.71)
08.19de (3.03) 07.144 (2.85) 03.874 (2.19)
06.86¢ (2.78) 06.624 (2.75) 05.214 (2.45)
13.67b¢ (3.83) 13.05b¢ (3.70) 09.72b¢ (3.27)
07.52¢ (2.90) 07.48<d (2.91) 06.14<d (2.64)
18.29b (4.38) 14.27b (3.88) 13.90P (3.85)
35.012 (5.98) 35.522 (6.03) 29.71a (5.51)
0.66 0.81 0.80
9.80 12.38 13.92
18.75 12.28 12.74
<0.0001 <0.0001 <0.0001

SuwE= fsgmr & d1e & 9| Bive ¥ 2y 7 sfide Vx+0.5 qRafefd am

Means followed by the same letter in a column are not significantly different (P< 0.05). HAS = Hours after spraying; DAS

= Days after spraying. Figures in parentheses are Vx+0.5 transformed values
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ot (1 firaht. /el & v ) @1 rguanT e
T 9h SYR H dg 39T iR Auft gof foar mam|
YAS BRATE AT & TT Bl AN &1 ot
fraer va ufkare @md QiR ufcrelry @1 SivId o)
(THARSTR) &Y UM T TS| GRUTHT | YT FAT ¢
5 0.5 3R 1.0 e /uxdt &t BRarg T (erferar
5.3) W ST B SIS AR 31fem Fwr § v-guft
& @ UTH gU &1 Ude Uxit § 5.0 Ry bl BraTg
AT (TIferepT 5.4) H IR THIRAR o g3 |

Whenever the population crosses the pre-
determined ATs, recommended dose of
Fipronil (@ 1ml/lit) was applied to control the
population level. Total input and operational
cost of pesticide application for each ATs were
computed and marginal rate of return (MRR)
was worked out. Results revealed highest bulb
yield and more number of A-grade bulbs in 0.5
and 1.0 thrips/leaf Action Thresholds (Table
5.3). Higher MRR was recorded with the action
threshold 5.0 thrips per leaf (Table 5.4).

arferat 5.3 : At wRarg Hamei § @ &g U, ruTfie 3 (T ud &t 3 )
Table 5.3 : Onion bulb yield, proportion of size (A & B grade) in different action threshold

%q Iu (e1/3.)
Bulb Yield (tha-1)

HRarg AT
Action Threshold
0.5

50.52
1.0 49.9ab
2.0 46.0abc
4.0 45.1bc
5.0 42.1¢
6.0 35.3d
8.0 34.7d
10.0 34.9d
@eler Control 23.9¢

v-3s &g (%) #-3s &g (%)
A-grade bulb (%) B-grade bulb (%)
29.92 39.0abe
27.0ab 38.4bc
25.63bc 42 53b
25.8abe 39.4abc
23.0bcd 44.1a
21.1¢d 4(.1abc
20.8d 40.9abe
20.94d 4().7abc
16.1¢ 39.0abc

a 3T SUURI & g FRET ara gig gRT fiia g o gfg & w9 § o

aCalculated as net benefit increment divided by control cost increment between adjacent treatments

arferapr 5.4 : e ufer ot BRars a7 (vet) & et & fow ufiery o1 3 a8 (THIIRAIR) T fasayor
Table 5.4 : Marginal rate of return (MRR) analysis for the development of thrips per leaf action
threshold (AT)

HRATS A1 | SuS (e/8.) [Wha 3 (%) | foswmal Hr

=T arTe | g o ()

Action Yield tha-1 | Gross income =T (%) Net income
Threshold (Rs) No. of Sprays | Control Cost (Rs)
(Rs)
0.5 50.52 252500 6 10200 242300 2.0
1.0 49.9ab 249500 5 8700 240800 10.2
2.0 46.0abc 230000 4 6800 223200 3.0
4.0 45,1be 225500 3 5300 220200 18.8

Continued on next page...
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Prard W1 | Su (e1/2.) | e 3 ()
Action Yield tha-1 Gross income
(Rs)

Threshold

5.0 42.1¢ 210500
6.0 35.3d 176500
8.0 34.7d 173500
10.0 24.9¢ 124500
@l Control 23.9¢ 119500

|1
No. of Sprays

0

0

o ara | o0 3 (W)
(%) Net income
Control Cost (Rs)
(Rs)
5300 205200 42.5
4500 172000 4.2
3800 169700 -
0 124500 -
0 119500 -

a3 SUARI & d9 T30 Ara gfg g1 a9 @ gfg & wu A o

aCalculated as net benefit increment divided by control cost increment between adjacent treatments

®) IRfwT dpenfaw (SRARIS -
AYISIURT) AT Aol &1 RarE : oy,
HRA § TG BT [ IHIAT Hie

cRfcRiga anfife wu A wE $fY 1g arfdhT Areria
g Sl R fy § a9 g1 acme oreggs &t 2018 &
SR U1, MR H Ugell IR dgq (vferm delaq) |
3R HeperifonT (eRfERIS : odigruexT) &t Hirgtt
oot Y S 21 37 SRfeRred @ omaf diel & ama-
Uy 1 il | R ST g 3R S A STER T8
AT &, 31T 8 Ah—CRIN gl SATaT g1 el T
fareTeor T MRIRIS ofics iR Ta udel! dthg T
At & S TR g bl BT AT Rl B
TG gl BIC, MM AR R Ui o Hemer &k
DT WY EIHT T SRY Felet, T, € AT A
&1 H1 Bl &, dH et S mrfdh off g €1
1 U FUTC B I a¥g IEdT 8| WY& H U Tel—
Ihlell T Bl 2| Ul TeRT qRT A Pled I H;
deaef T 3R ydelr BT & S X & o et |
foRT BT 81 g & W TR & HehHu (Uit dr
5-8% &fcr) o fafdre wu # uftral @ aiem 3R o
& &0 SW Y 21 AR, DT yga bl gfY Sy
SR A g5 | SR (Wverquaet) fasduor 3 v
g3 8 b 3epT STIehHUl g H SIS, UTfehei
q WA U Apantw (SH d@ teeE TR
KX860278.1) o 3IIeHH0T & 100% Hel TIT gl WAl
it 8 ¢ o I8 efisfia dgg & folg U @t
2 3R s 9ISy o o weeayuf HfY Heel 0 emar
e Bl FETEET B 1 9 H§ Ut & JHd A F9
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c. New host record of Archips
machlopis (Tortricidae: Lepidoptera),
an emerging pest of garlic from Pune,
India

Tortricids are economically important as
agricultural and forestry insect pest distributed
worldwide. The present study records the
occurrence of Archips machlopis (Tortricidae:
Lepidoptera) on garlic (Allium sativum) from
Pune, India for the first time during rabi 2018.
Larvae have a characteristic brown prothoracic
shield, and a narrow white line that demarcates
the head capsule from prothorax. Adult moths
are small, typically nocturnal in nature and
have cryptically coloured forewings in grey,
brown, rust, or tan, occasionally with colourful
markings. Wings are held like a flattened roof
at repose. Forewings have a prominent round-
pointed apex. Pupa are dark-brown to black;
cremaster elongate and tapered, enclosed
within a dense web of silk. Mild to moderate
level of infestation (5-8% damaged plants) with
typical leaf-tying and scraping symptom was
observed. BLAST analysis revealed that
sequence matched 100% within the previously
submitted sequence of A. machlopis (gene bank
accession number: KX860278.1), a population
from Islamabad, Pakistan. This pest seems to be
a new threat to garlic, and has a possibility of
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¥ foru A& T die sg fosT sk ThHIpd e attacking other agriculturally important crops
Jo-tpl b gR T ATEH STHhRT BT AETTT PR Dl in future. Further details on the pest bioecology
JGTHT gl and integrated management techniques in

garlic to avoid future yield loss need to be

Q) &fcr & e ) v Aperfow a1 @At ) U Hpenfd w1 o ) 9D U dbanf
A) Damage symptom B) Larvae of A. machlofis C) Pupae of A. machlofis D) Adult ofA. machlofis

g 5.6 : lh—CRR, RFETT Jperlft
Fig. 5.6 : Leaf-tier, Archips machlopis
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Post-Harvest Technology

RIS 6 : W 3R AGHA $T HHAR
g

6.1 I3 @ YWeRUT 78 Fit wU-¥@m v
fawra

TS, el HbR & Wi, RPN, e § T
Hed Jeot § R [ <9 § <19eh w9 | SUNRT 5T
SITET 21 WS & a9R & SUNRT & dTaSg g
A o 1 T, et @RH iR & gt
4 {1 ST 21 <&l g Dl h¥Iel SUST WIS SeuTeH
BT 60% ¢ S 71 F ST & SR IRl § U
BaT 21 54 At B IS F SUHIRISN I TFT Ucdh
af SfFCER—TIER qPH YR Pl ST § 919 Th TRI%
It i TS FINTRI A el AR STt &1 o1 T8
Heeaqul @ 6 9 § 39 W Feoft &1 I F1C
WG g I AT & WIS B Ahedgdd HeIRd
HRAT Hgeayul g1 WINT U 31ef -1 e g 3iR
H¥e BT 30-40% 9T YR & SR fAfY= BrRon
3 T8 1 ST g St TRIRSG 9R i &fey, 3gor, de
anfs ae & i T8 21 orgRY Rl S
TpfcIeh TUGTST & I &fir 40% & +ff 31f¥s &1 Siran
g o 77 3fiR *myfel M wR gaa ugar g1 amgff
I SIRRRAT & IR ¥ Save A7 BT @ o @
& oI Aol F 9G & AR SUHHISN DT THTAT el
g1 9 e iR e anfée ) @ e & 9R
g 3rftre &fcr gt 81 7 amm &R e amafars
T A f¥e <igRur gaT g1 9= AuHE SR S
e T A @IS B e A 3ifeip &fy gl g
HFT dR TR, WIS & HeRU & g g &iftri &
oA &t RAwIRer Gt STt g, e e HeRoT
(0-5° ) TqAT T AUHM HSRUT (25-30° )|
gl & Rt & forw wmufée =+t (srRua) 60-
70% Bl A0 6T 5-250 A, S0l § W BT AR
31f¥re BT & Ry arferes arfey gt 21

HSRUT g Y HURET
SRt de | Jg YT & fF Wt WeRU & fog
IPIE ®U A 3t aRg S AR Y fara

104

Project 6 : Post-harvest Management of
Onion and Garlic

6.1 Design and development of
controlled onion storage structure

Onion, a vegetable that is a major constituent in
a variety of salads, curries, and snack foods, is
widely consumed across the country.
Notwithstanding its yearlong consumption,
onion is only cultivated in three seasons i.e.
during kharif, late kharif, and rabi. The crop
harvested during rabi accounts 60% of onion
production hit the markets from March to June.
The same crop must continue to meet the
consumer demand till the month of October-
November every year before kharif crop is
harvested and brought to market. It is therefore
vital to successfully store rabi onion in order not
to break the supply. Onion is semi-perishable
crop and 30-40% of crop is lost during storage
due to various reasons including physiological
weight loss, sprouting, rotting etc. In
extraordinary situations, losses go beyond 40%
creating stress on demand and supply. The
volatility in supply creates market distress
causing steep rise in the price of onion affecting
the end consumers. High temperature and low
relative humidity leads to more weight loss.
Low temperature and low relative humidity
leads more sprouting. High temperatures and
high relative humidity leads to more rotting
losses. In general, there are two temperature
ranges recommended for storage of onion, low
temperature (0-5°C) storage and high
temperature (25-30°C). Relative humidity of 60-
70% at both the conditions. Respiration of onion
is more in the temperature range of 5-25°C and
leads to more losses.

Design of storage structure

From the above points it is clear that there is a
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JMAIHAT & SN WS Y HSRUT &1 BT B IR &b
forw emaeas fafia Rufel (quae &iik wmafis
Tft) @1 RER@EF TR qh AR aapr Fofor ok
aReTe™ @RI &9 &

o IAHE AN BT LT WS F Hal DI IuYh
Jdletem & dga frRifa Rl o weror fear
ST AP s dhal H TGRol, AT Tl IR H &fey
P B IR g, T Sl b ITAN F dal i
JoRU 3qfY H gig & db| P dsRor 6
feotgT sk frHfor orf TRpRY Aot arfieR) &
T8 Pl gACH Uigde fafics, qor & re
fAreteny fopam |

o YSRU WEHT Pl PURET 39 UbR IR fpar T
o5 9 dTom 2720 9. 31k IRTT 60-65%
&% A1Y IR IRTATAT UUTTet! BT EREE gl Fb|
2 T YT dTel U WSRUT AT BT fadbr fham
7 ORI a1g T R0 $9 UBR @ b HeRoT §
g U A e B yafe gar e dd1 qeR
¥ 4 92 2018 & 2 e Wl (fore : T faeom)
BT YSRUT § GT AT 3R I STRIeT TR JSROT
J AT STeT gof fabaT Tl @S B YeROT efy
J e srer diferr 6.1 § grfar . Bl

o f3SITE foy U YieRO WA ¥ HeiRd @it &
Hal B aIRIRG IR & aft @ ISP wY |
FH PR, QBT IRl 3R FeT &b ABA™H &b
forg amaeys UK (Aromm 2720 . qer
JRTT 60-65% & A SWIh drad) &l
NI g AP |

o SRIR-fFRifFT deru &t s@arum & dde
3g U orfem, Hag F omagH |
201821049581 WRd foparr a1 RRyept efieien
"7 FERST FFAR HR IR NI e 0s
T HYS GR3NH 2

Ik}

o 99 fJefia FEfd HeR0 AEH § YR & AR
HIE 916 Bl Pt &fer ofid HSRUr &6 &ifey & F9H
€ & &1 T YR W1 ¥ T &l 7.14%
@ 8l

strong need for development of well-
engineered onion storage structure that can
maintain ~ the  controlled  conditions
(temperature and Relative Humidity) that are
required for reducing storage losses of onion

with low cost of construction and running.

* The objective of the present invention was
to store onion bulbs in controlled conditions
with proper ventilation that enhance
storage life significantly by utilizing low
energy while minimizing sprouting, rotting,
and physiological weight loss. The design
and development of the controlled storage
was done under Public Private Partnership
mode with Kala Biotech Pvt. Ltd., Pune.

* The storage structure was designed to
maintain temperature of 27 + 2 °C and RH
of 60-65% with air circulation system. A
storage structure of two tonne capacity was
developed with a special feature to circulate
the air in such a way that almost all the
onion stored in the storage receives proper
air. Two tonne of onion (Variety: Bhima
Kiran) was kept in the storage on 4 May
2018 and all the data related to storage was
recorded at regular intervals. The data on
storage losses of onion is given in Table 6.1.

* The storage structure designed has
maintained conditions that are necessary
(temperature of 27 + 2 °C and 60-65% RH
and proper aeration) for significantly
reducing physiological weight loss,
unwanted sprouting and rotting in stored
onion bulbs.

* The concept of DOGR-controlled storage is
filed for patent at Patent Office, Mumbai
with the application number 201821049581
titled “A storage structure for storing onion
bulbs and a method thereof”.

Advantages

* Total losses after four months of storage in

newly developed controlled storage

structure was almost equal to cold storage.
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ATferaT 6.1 @ HERU & GRM WS H &fe
Table 6.1 : Losses of onion during storage

wS (%)

ufarepfer
(Reefiper) Rotting (%)

Replication

HSRUT & 120
120 DAS
1 1.92 3.85
2 1.23 4.85
3 2.52 5.40
4 1.21 3.94
5 1.26 4.40
6 1.31 412
7 2.81 6.02
8 2.16 5.04
9 2.30 4.98

0

0

3T (%)
Sprouting (%)

Pl UR B &ifer (%)
(e iRe v, Ws+ 3R 3igRuT
$i arfer wfga)
Total Weight Loss (%)
(including physiological weight
loss, rotting and sprouting)

0 0.17 7.16
0 0.00* 7.84
0 0.25 7.52
0 0.00 6.99
0 0.00 8.46
0 0.00 7.63
0 0.49 6.32
0 0.96 5.49
0 0.57 6.82

TG Recfihe & offad =Iet & 10 | DAS: Days After Storage. Each replication is average of 10 crates of onion.

I 1.23% & AT g8 & Weg WR H &ffl 9 Ul g1 & Al b R A H @il Pl HeiRd PR W WR H G g8
21 FrIf IRl & sifa dwrfed @il @1 HeiRa v IR R J gfg g8 3k T J6E o fRR & T

*Though there is a 1.23% rotting still the total weight loss is 0%, it is because of the increase of weight of onion after storage
in the storage structure. The cured onion when stored in the storage structure at controlled conditions, the weight increased

and stabilised within a week.

o TN & T HERU H, HERU & qIG AGROT B
TS FHT g1 <\ T ¢ fob offd e ¥ et
¥ 15 & & R & 27% FHal § g7 &Y ST
gl 519 5 g fffa FRifa vero 98 & @i
P SR {FiebTe @ Teb A1 d1q Hi AHR0 i <
T B

o offd WeRU 0-5° ¥, & yRATe @d Bl o §
H 27+ 20 9. & WEREE H SHoft DI LTI
HH gt gl

o offd YeRUr ft T § A T @ AT T
Y 9 g g a1 b ofid WerRor d 0-5° 1. &
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The total losses were 7.14% in controlled
structure.

Post storage sprouting is a major bottleneck
in cold storage of onion. It has been
observed about 27% bulbs sprout within 15
days of it is taken out from cold storage.
Where as in newly developed controlled
structure, the sprouting was not observed
even after one month after it is taken out
from the storage.

Running cost of this structure is expected to
be less as compared to cold storage at 0-5
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WREE § ggni iR givard smaaddrg
arfere greft |

o o= emar, 2 F TA9T ®9 &W|dT arell ERaH
o1 fmfor off =g & ST 2000 & & emdT dob
T ST AT 2l

p fo1g ot IuNT fbar ST G 21

& Ay FSIRG o | off IgARft 8| ©E Hg b
TSl BT HERUT U F81 FRAT g

o GO P 3T S22 S bedl Dl Y qAT
3T VAN & foTU ged IgalTa IT MMETD
gfdenait a1 Srgax ft IuAW fpar S |

o framl gRT 319w Wt A oft B e areft AR
@1 IRAT | 07 fhar ST |ehar @ arfs g%
Fg & oRE WA bt & Fa1 57 dH
IR qE T, IS, SR WedT, gt @ik
fIgR o STef I 46° A, T §¢ T 7 3R
TSl & SR § 9t BieE el B

6.2 TRI% AT & IR WTST & HSROT |
&f &1 Jeaipa

af 2018-19 & WH ARH & GRM TP & THR
g fRufernt & foeeat (ofrm R, offer €1 R, of
o, e e, ofer AT iR ofr wT) T Ao
fopa 1| Gl BT BAGR HERUT AT § HeIiRa foha
TIT| HERUT & QR 3IGRUT, TS qAT IR &l P
&y Gt bl 31 HERUT &b 30 f&Al & HidR 3.11 A

°C, as the energy required to maintain 27 +
2 °C in controlled structure will be easier.

e Construction cost of controlled structure is
also expected to be less compared to cold
storage as the facilities and infrastructure
required are more for cold storage to
maintain at 0-5°C.

* Itis possible to construct for low capacity as
low as 2 tonne and can be scaled up to 2000
tonne.

e It can also be utilised for curing of onion
during kharif and rabi season.

e This structure will be useful to store kharif
onion with negligible sprouting which is a
major constraint for storage of kharif onion.

* The same structure can be utilised for other
purposes also, like banana ripening and
other applications with little modification or
addition of required facility.

* It can be constructed by farmers also at their
field with low capacity to avoid distress
selling during main season (May-June)
especially in Madhya Pradesh, Rajasthan,
Uttar Pradesh, Delhi and Bihar where
temperature goes up to 46°C and storage of
onion is extremely difficult.

forT 6.1 : STATaR-SIaiSNam gRT AR FrRIfa
HSRUT g &l T

Fig. 6.1 : Design of controlled storage structure
developed by ICAR-DOGR

6.2 Evaluation of storage losses of
onion during kharif season

Varieties (Bhima Super, Bhima Dark Red,
Bhima Shubra, Bhima Safed, Bhima Shweta and
Bhima Raj) were planted under similar
conditions during kharif season 2018-19. The
bulbs were stored in ventilated storage
structure. During storage observations on
sprouting, rotting and total weight loss were
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9.27% @l § 3igR Fraet My g8 +fimT 81h Y8 N
o 3igRuT gt HiET I H Hafferen sigRur <@r w)
HSRU & 60 f&Al & 915 iHRA dal &1 wflred
34.14 1 54.08 8 T ¢ 3IR & 3G_ul AT b
e § qorT waffde JigRur ofi T ST H <’ | Wi
& IR H ot &l 44.42 A 65.80% & o9 I B

6.3 AR a1t 3R 39T IR a1 WS & Hal
4 Slavar=e fean

AR aTel WISt &1, @M IR 89 & dralg, o a7
WSRUT 8] fhaT ST HeparT B 3fR MR R 39 &q
g BIs foar S g a1 dft-aft W & R Seorg)
4 IUANT o S 8, e g & gew 9T &Y
JMEAYHAT el gt 8 AR Tt =T I fefep erfey
& BRI, 9 Dl I RS oI Hl I Tl
21 39 ey d R SR o aR darel W &
SteRaTaf T H Prearel o nde fhar T B

af 2017~ 18 Pl yueht TRI% & SRM @I i et
(oftar fopeor, oftar arfer, off|r 4dr ofik w-2-4-1)
P T U UGidl Pl I §Y SR T B
SRp! 3MR Dl & TG GBI Dl A &
TR T ®Y F IuIIT fhar

SUST I & OHTd FEH MY & dR IR &A1 ar
arel i Dl SIRAAS [F=B3N0T & forg =7 77| Uiy
HG PI BlTdR AR Plehr Ue & WY J di7 T
fa=cbuur 2 URe @ wfarffy T forg Ui s < IR
QI 7| 99T AR aTel @l § AvHe i A
12.03 ¥ 12.93° fya1 & dfa urft =ft, =gy -
2-4-1 ¥ 3R arferpem ofir o §| IR arel FuA1
T doaess & 9T 11.27 9 11.83° f§aw & d
orfl it dR iR T IR arel Bl H TH H AT
T IS A9 3R Tl <@ T 9T AR d1et dhal B
AT o e Y AT 84.12 W 85.38% AR dTel dhal
Y 84.45 W 84.97% & §Id gof foparr TATI foeT AR
alel gl B BT & 9T 26.17 ¥ 48.67 .
Sfteg/ 100 a1, & e urft Wft, =Eem oftar &ar |
IR SFITH T-2-4-1 H| IR dlel Qo7 91 &ar,
T fahvor, T-2-4-1 de1 |1 afk 9 FeT e
& =T PHEI: 27.00, 52.17, 61.33 3R 65.83
. sfied/ 100 a1, urft w=fY| o1 IR 9l Bl
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noted. Within 30 days 3.11 to 9.27% number of
bulbs sprouted with low in Bhima Dark Red
and high in Bhima Raj. After 60 days
percentage number of bulbs sprouted varied
from 34.14 to 54.08% with low in Bhima Dark
Red and high in Bhima Raj. Total weight loss
after 60 days was ranged from 44.42-65.80%.

6.3. Biochemical differences in bolted
and non-bolted onion bulbs

Despite still being edible, bolted onions cannot
be marketed or stored and are usually
discarded in the field or sometimes used in
onion ring products, which do not require the
center part of the bulb. Owing to the loss in
economic value of bolted onions, there are no
reports on the chemical quality of those bulbs.
The differences in the biochemical properties of
bolted and unbolted onions were estimated in
the study.

Onion varieties (Bhima Kiran, Bhima Shakti,
Bhima Shweta and N-2-4-1) were grown during
late kharif season of 2017-18 by following
uniform cultural practices. Recommended dose
of fertilizers and pesticides were applied as per
the schedule uniformly. After harvest, the
bolted and bolted bulbs of uniform size were
selected for biochemical analysis. Five bulbs
were peeled and cut and grinded to a paste.
Representative sample from the paste was
taken for the analysis. The same was done in
three replicates.

The TSS content varied from 12,03 to 12.93°Brix
in unbolted onion with lowest in N-2-4-1 and
highest in Bhima Kiran. In bolted samples the
TSS varied from 11.27 to 11.83°Brix. No
Significant difference was observed in moisture
content for bolted and non-bolted bulbs.
Moisture content of the samples was 84.12 to
85.39% in unbolted onion. In bolted onion the
moisture content varied from 84.45 to 84.97%.
The phenol content varied from 26.17 to 48.67
mg GAE/100g in unbolted onion with lowest
in Bhima Shweta and highest in N-2-4-1. In
bolted onion the total phenol content was 27.00,
52.17, 61.33 and 65.83 mg GAE/100g in Bhima
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FeATaRIgS & °1ET 30.72 W 36.57 AT, 75g/ 100
1. & @i orft w=f AR A el § Fo FeaHas
& AT 23.61 9 41.88 1T Fgg/ 100 U1, & i

gt I T3

6.4 JUI & qIOTR § SUAY WIS 3R AgHH
& [T ITUTGT BT AA&T0T

TR WIS TGl Y Sueteydr 3R Imyfef &
ANeTTT g QU IR & W SNIRI bl Fderor
AT YUR gTRI SN ¥R IR, Rerraw=a e, fam
TSR T HAEUT BT TRT| IISTRT H 7T 17 o et
TS TG ATel WS & AT STg fasht &
foTq Iuctey 81 g & Al H, g dHI g,
RS oIgg e, ogg ke, oggd e i,

ANRP AgGH URC IR H IUeTed g

6.5 TTEN] & HSRUT § WS U,
SHIETT dicgr & AT afadh

gAIGR ¥cIg dTel HERYT g H HelNd alegd § ghiedr
Plcgr o wispet B FRRFY 7rer ¢ 3 &Y 71 quRDt
I Fie HaTE R IR AT ¢U (Seer) [ M| RHaeeR
qTg | AERE R R $U § B Ui hi v
gof &Y TSI Irf¥pdy uam & Gwen/du (8.25
aci/39) RIdreR & mom 9HTE H, §9% 915 Hed
Rrarer (5.75 udw/gu) @R srageR A® (5.5
ueiT/39) % i ¥ oof el afean ety siv
TIHF 22,500, TT 3 T 83% o <t 7 (Rm
6.2) | B Tal @i 3itad A va Amafés e &
TE-Fael & I A TIE BT ¢ 3 3fId aroH
(-0.366ns) ¥ THRAS We-Fee 3R 3ftad
e T ¥ HpReH® TE-F9Y (0.566ns) &

[ Moth catches —e=Avg.Temp (°C) Avg. Humidity (%)

r 120
1
F 100
r 80

r 60

Avg. No. moth catches/trap

S = N W R L A 9 ® O
I S S S S R s

Shweta, Bhima Kiran, N-2-4-1 and Bhima
Shakti respectively. Flavonoid content in
unbolted samples varied from 30.72 to 36.57 mg
QE/100g. The total flavonoid content in bolted
onion varied from 23.61 to 41.88 mg QE/100g.

6.4 Survey on onion and garlic
processed products available in Pune
market

A survey was conducted in super markets such
as Star Bazar, Reliance Fresh, Big Bazar in Pune
to study availability and supply of processed
onion products. It was found that onion paste,
onion pickle, onion sauce, onion flakes, onion
garlic masala are processed onion products
available for sale. In case of garlic, garlic
chutney, ginger garlic mix, garlic paste, garlic
chilli sauce, peeled garlic, garlic pickle, garlic
mayonnaise, ginger garlic paste were available
in the market.

6.5 Seasonal dynamics of Almond moth,
Ephestia cautella on garlic storage

Occurrence of Ephestia cautella on garlic stored
under bottom ventilated storage was monitored
using Moth traps. Four moth traps (Delta) were
placed at three feet height of garlic stake for
monitoring the adult emergence and activity.
Trap catches were recorded at periodical
intervals from month of September onwards. A
total of eight observation were made. A highest
number of adults/traps (8.25moths/trap) were
recorded during first week of September
followed by mid-September (5.75 moths/trap)
and late-October months (5.5 moths/Trap). The
average temperature and humidity while
maximum activity was 22.5°C and 83%,
respectively (Fig 6.2). Correlation analysis
between moth catches and average temperature
& relative humidity revealed that a negative
correlation with average temperature (-0.366ns)
and positive correlation (0.566ns) with average
relative humidity.

oo | O 6.2 1 g YeRU H fAIfT SidvTell R ¢U # ¥ auvd
g aicgr

m |, Fig. 6.2 : Adult E. cautella trap catches in garlic storage at
different intervals
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EATCROT 3R guTg fasayor
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& amTiTs-anffe Ruftrll W wwra @1 off s
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3nrdfes fAegor

TRRTY, oRId iR S U ISl § ol TR,
Tedt T 3R Wl 3T & SR fRaHl & Wt |
14 3nrdfh FRAUOT SBRIHHT T SRS a1 faam |
ety gRT faafid femt & STl @ 37 Isal &
Tafa wIfcelier i ol Sueres R | i
7 T fheAl & dIS il g B
qERTE ¥ fAmuor

TERTE & Serna fofel § W&t 89 & gRE foqor
athe, far gur, T I SR ot o1 Y @1 T
o W11 39 e & forg Feener 7 7 R, @
& 9 (VD T & 1 b, i) Suctsy x|
foregur erf 2 wfdefie fham & wdl (3nd & v
AT oI amilett & U fopsa) o fopam mm| fAsemor
ot g Sl @ fal § 99e w9 | Gaika e
T
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ORI & QIRIG Tl § I8cl @RIt & R Hgu
gg @ & fohel offmr 1, o arfh, ol g,
o1 v qem T gy @1 =TI fhar T 39 Seed
& o 5 fra 9 (v fw & 1 fhar €9)
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Project 7 : Transfer of Onion and Garlic
Technologies and Impact Analysis

Extension activities not only help to
disseminate the technology but evaluate its
impact and help to further refine it. This project
aims at improving knowledge and skill of the
farmers, extension workers and all other
stakeholders with regard to onion and garlic
production. Besides disseminating improved
technologies through demonstrations and
trainings, their impact on socio-economic
characteristics of adopters was also analyzed.

Frontline demonstrations

Fourteen frontline demonstrations were carried
out at farmers’ fields in three states viz.,
Maharashtra, Gujarat, and Uttar Pradesh
during kharif, late kharif and rabi seasons,
respectively. The seeds of onion varieties
developed by the Directorate were provided to
the selected progressive farmers of these states.
Seeds of local varieties were arranged by the
farmers.

Demonstrations in Maharashtra

Onion varieties, Bhima Shubhra, Bhima
Shweta, Bhima Safed, Bhima Super, Bhima Raj,
Bhima Red and Bhima Dark Red were selected
for rabi demonstrations in Jalgaon district of
Maharashtra. For the purpose, 7kg onion seed
(1 kg of each variety) was provided the
Directorate. Demonstrations were conducted at
the fields of two progressive farmers (one from
Arve and other from Vanoli). Seed was equally
distributed among the farmers for
demonstration purpose.

Demonstrations in Gujarat

Onion varieties,Bhima Raj, Bhima Shakti,
Bhima Super, Bhima Red and BhimaShubhra
were selected for late kharif demonstrations in
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STy BRI AT S wfefier st (T s
STHERT | 3R Ud fFaM TSR ) &1 -+ foa
T 3R IA® fHA B IAb T & 500 1. i
f&ar man|

IR U< § fAmyur

SR U & FBEIgR Rt § <&t di9 & gRM fFregor
2w fohem ofieT orfeh @1 99+ fopa 1T STeegR
HhY, FTEl, herEayR, HAFIGR, TR, TUgR, IR,
JESITIYR, WTHT deT MAeqR | 10 SrTcrefier o
BT 7T fHaT W11 39 I22T & oy Feemed g™
TR fHA Pl 4 631, WST & ST SuAY PRI
T

frerery gRT & 7 RieRer o1 arguTer At e
T fopar mar1 @) utemn & fow 3 uter faferRi @t
faavur = fear mar 21

gereTe Faede : IR Hf TR F gd st
hdell &b 1A, WRUGIR 3R GeRT bl gl
T et FiaT (| c 1.5 = At x 4
. et § 15 A.H. Seft) TR it ) e
gad I (SR o) & Fa & folg garg |
gd ofRq 2 1. /fhar S H R | S @
SUDR o TT1 TR} &Y IR & R 50
o 317, ThaTSTR e 10 .1, aHf FruRe STl
T gaR A yd aaiial § JH g
RTINS Temenfer 2 e /off. & =
3 fessapra fovam T i1 & STIR BresIo™
371 /fhan. & R A fowar w1 fiS @ ey,
IR gHfprae & JY AR TRl W)
dfeRdl # drT Tl QF dfat & i b 8
[ T O B TRE 1-1.6 A, G
=i i B N S A THAR geb wY
ST STl TR

Wd 6 FIRY 3k gfeRgor @ ufeRivn F g,
Yd hi el AT 3R fSREHT fopar mam arfs
YorqT 3R St & AT D g S Fdh | WA
IR & RM 15 & UhAISTH /8. STl T
TFafgg dtat (defers) @ 1.2 . @i, 15
7.1, St g 60 |+ Fft FRat & @i
(wf) o fou Rmarg & arer ufeRifod famar wm|
gfeRor 1 gdf e o fgu Ryand grr forman

Dahod district of Gujarat. For this purpose, 5
kgonion seed (1 kg of each variety) was
provided. Two progressive farmers (one from
Jamdara and other from Ghodajar) were
selected for carrying out the demonstrations
and each farmer was given 500 g seed of each
variety.

Demonstrations in Uttar Pradesh

Onion variety Bhima Shakti was selected for
rabidemonstrations in Mirzapur district of Uttar
Pradesh. Ten progressive farmerswere selected
from villages- JalalpurMafi, Bagahi, Keshavpur,
Bhavanipur, Gangpur, Pratappur, Ramnagar,
Purushottampur, Bhopti and Govindpur. For
this purpose, 4 kg onion seed was provided by
Directorate to each farmer. Recommendations
made by the Directorate were followed in all
trials.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, 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 trans-
planted on broad bed furrows of 1.2 m width,
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FEehE (2 et /<) &1 goffa fesea faar
T

Rred : &1 5o & = 40 A4 5 T19 16
for oft. oref & gietTe f3R 1 SuANT fahar T 3ik 4
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IR 3N & & forv fgu Rimng < w1 werd A 20 oA
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4T : SR b I8 9 P 50-60% RA &l
¥Rl § Garg dH TSI fafie Tl W aieon @
Ugefq diferer 7.1 8 f&m mm &1

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, top 1/3rd 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 done at 30 and 45 DAT
respectively, to control diseases and pests.

Irrigation : Inline dripper of 16 mm lateral with
40 cm distance between two drippers was used
and water was discharged @ 4 L/hour. Drip
irrigation was given for half an hour twice a
day on daily basis. Irrigation was stopped 20
days before harvesting.

Harvesting : It was done at 50-60% neck fall
stage. The performance of trials at different
locations is given in Table 7.1.

arferert 7.1 : AR T W spHfer fFRegor gReon @1 ueefH

Table 7.1 : Performance of frontline demonstration trials at different locations

Haw e
Season | Variety
HERTY ECRic)

AT guR Bhima Super
AT U7 Bhima Shubhra
ofT 44T Bhima Shweta
ofiT e Bhima Safed
AT ST Bhima Raj

o1 ¥ Bhima Red

Maharashtra  Kharif

o7 1 Y8 Bhima Dark Red
TR Local
LENE] geht T 91ftF Bhima Shakti
Guijarat TH AT o Bhima Super
Late offqT 9T Bhima Raj

Kharif ~ +fi7 ¥ Bhima Red
HHHT 9T Bhima Shubhra

TR Local
IR TS &t T 91fth Bhima Shakti
Uttar Pradesh Rabi TR Local

112

Continued on next page...

Germination
Percentage Marketable yield
(a/ha)

96 76.00 250
98 80.00 280
95 78.00 270
96 76.00 265
94 75.00 245
92 76.00 240
94 76.00 225
80 65.00 170
93 90.00 450
94 82.00 430
96 75.00 425
90 83.50 400
94 85.00 380
75 70.25 250
96 84.00 348
75 72.00 270
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I T &7 Al H SRR -SRISHerR Henfifear
&% 3T & UTTT BT I3 a= &b oY T8 MmaeTd
AT T

39 Ie2T & foTy, o 3 Mg 3rfd, srpiel el &b
T (qegept ATeyR), WiaRwiia (FIgent Ty, 37T
(Tregept gffSTgR), Qext (TIehl 3Thic) TUT SHIYR
(gt detgrT); iR el Rl & oSt (qregap
<actt), PrAEST (TG 37T, Trhett (g Tel),
URE! (ATIDT HRT) 3R MG (ATIHT M) Bl
IGfeesd B A AT TRIT AT| AR -SI3SIAR

Demonstrations conducted in kharif in
Maharashtra revealed that the germination
percentage (98), average bulb weight (80g) and
yield (280 q/ha) of Bhima Shubhra was the
highest. Bhima Shweta (270 q/ha), Bhima Safed
(265 q/ha), Bhima Super (250 q/ha), Bhima Raj
(245 q/ha), Bhima Red (240 q/ha) and Bhima
Dark Red (225 q/ha) also yielded more than
local variety (170 q/ha). The germination
percentage (96) of Bhima Raj, average bulb
weight (90 g) and the yield (450 q/ha) of Bhima
Shakti were the highest in late kharif
demonstrations in Gujarat. Bhima Super (430
q/ha), Bhima Raj (425 q/ha), Bhima Red (400
q/ha) and Bhima Shubhra (380 q/ha) also
yielded more than the local variety (250 q/ha)
in late kharif demonstrations. Demonstrations
conducted in rabi in Uttar Pradesh revealed that
the germination percentage (96), average bulb
weight (84 g) and marketable yield (348 q/ha)
of Bhima Shakti were more than the local
variety. The varieties developed by ICAR-
DOGR were found superior over the local
cultivars in all the demonstrations.

Impact analysis of adoption of ICAR-
DOGR technologies in Vidarbha
Vidarbha region of Maharashtra State is known
as non-traditional area for onion cultivation.
ICAR-DOGR conducted demonstrations in the
years 2013-2016 in Akola and Wardha districts
of Vidarbha region to increase area and
production of onion in this region. The
demonstrations were conducted and trainings
were also given to the farmers for increasing
their knowhow and skill about improved onion
cultivation practices. It was felt necessary to
analyze impact of adoption of ICAR-DOGR
technologies in these villages.

For the purpose, total ten villages viz., Nimbha
(Tal. Balapur), Sawargaon (Tal. Patur),
Ambhora (Tal. Murtizapur), Deori (Tal. Akot)
and Danapur (Tal. Telhara) from Akola district;
and Anji (Tal. Deoli), Kasarkheda (Tal. Arvi),
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WeNffRal & S & IR § S & forg g At
H Pl AR 150 W ITH dTet frami (U
Ta A 15) &1 IGRES T PRSP ATADHR B
7| fRATT GRT Ao SATET 0TS e fohe oftm
g1 (56%) g TUT IAqD 1 BT UM HHT W
(21%) @R 3reprer Ahg (6.5%) BT & (- 7.1)1

Takali (Tal. Selu), Pardi (Tal. Karanja) and
Borgaon (Tal. Ashti) from Wardha district were
randomly selected. In total, 150 onion growing
farmers (15 from each village) were randomly
selected and interviewed from these villages to
know about adoption of ICAR-DOGR
technologies. The highest adopted variety by
the farmers was Bhima Shubhra (56%),
followed by Bhima Super (21%) and Akola
Safed (6.5%) (Fig. 7.1).

Different varieties adopted by farmers (%)

= Bhima Shubhra

® Bhima Super

= Akola Safed

= Agrifound Dark Red

® Baswant 780

H Phule Samarth
Pune Fursungi
Other

R 7.1 : 9N o1 i hera

Fig. 7.1 : Varietal distribution of
onion

AMEATTRR-StansfiemR Henfifsa & =M & uTa
&1 fI=S0T B & o 1 10 @l & ATGBD B
q TR 150 fFAMT | Il BT START PR 3R
3P 3ips T fohU U1 ATGfed Ueml & qR &
qegH | 3fdel & faaa-iadr 6 gt &t 7| frami
SRT IMeAITaTR-SlanoiieaR gry fofig  foped,
ufafrai, gew Rrarg & drer @it St ia aen
HNPRIT WSRO TWRTN HHIA: 77%, 74%, 60.5%
3R 45% 9= T (R 7.2) |

farem, amTiTR—anffe Rufyr, demfe arf¥fa=amy,
affer RN iR fReaR duedh Sieft STR & arel
& fIQATATAT BT, AT M & TR A Hgeayu! Faer
R T s faduanen arer srf¥reier fhaml A
SRR -SIanSiterR Wenfifesdl &1 =Tl 3y
R mlenfifeal & A 9M & U ABRIIS
ey F gar feasl & fig defifea @ oifde
AT T BT Fohd Tl TeIfl, Wa & MHR 3R
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The data were further collected using
questionnaire from randomly selected 150
farmers of these 10 villages to analyze impact
of adoption of ICAR-DOGR technologies.
Reliability of the data was confirmed through
random field visits. ICAR-DOGR developed
varieties, package of practices, broad bed
furrow with micro irrigation and modified
storage structures were adopted by 77%, 74%,
60.5% and 45% farmers, respectively (Fig. 7.2).

The characteristics of respondent viz.,
education, socio-economic status, scientific
orientation, economic motivation and extension
contact were found to be significantly related
with the levels of adoption. Most of the farmers
having these characteristics adopted ICAR-
DOGR technologies. The negative correlation
between age and adoption indicated more
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Iffes 3T &1 DI HRcayul dee drenfifdai sy adoption of technologies among young
S T T8 grm & (anferat 7.2)1 farmers. However, no significant relationship

of farm size and annual income found related
to the adoption of technologies (Table 7.2).

140

120 116

100 -

80 -

68 45
® Adopters

B Percentage

40 -

DOGR Varieties  Package of = BBF with Micro Storage
Practices Irrigation Technology

R 7.2 : sSfivaR-Siaiiofiem dienfifsdl @1 s
Fig. 7.2 : Adoption of ICAR-DOGR technologies

aTferepT 7.2 : STRgrE B et iR sgkfivsR-Siaiofiam dienfifeedl er sy ST & der e
Table 7.2 : Relationship between characteristics of respondents and adoption of ICAR-DOGR

technologies

ISR fAA9IY Characteristics of respondents

g / Age 0.6481*
Wd Pl 3MHR / Farm Size 0.0651
aiffer 31 / Annual income 0.0037
faremm / Education 0.7238*
AmTiTe -3nffes fRIRT / Socio-economic status 0.6219*
IsTfep IfUfI=IRT / Scientific orientation 0.7264*
anfefes IfMIRON / Economic motivation 0.7183*
fa¥dR U / Extension contact 0.7232*

*JYIT & 0.01 TR W FAgeayof
*Significant at 0.01 level of probability
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ATferehT 7.3 @ MUY STH & TR doIT AT 3nfefa uggen & e wdy

Table 7.3 : Relationship between adoption level and socio-economic aspects

wrIfoTe 3ffd ugq Socio-economic aspects ‘r 919 ‘r’ values

aiffes 3 & gfg / Increase in annual income

BT JAQRFIN / Loan repayment
Qifef FUR / Farm improvement

T8 gYR / Home improvement

Ef\’FI\ T o qf?g / Increase in domestic spending

FETTS TR o q‘@ / Increase in social participation

0.6752*

0.4866*

0.1943**

0.5268*

0.3890*

0.5854*

* FIIET & 0.01 TR TR Hgeaquf ** HWEAT & 0.05 TR W Agayuf
*Significant at 0.01 level of probability **Significant at 0.05 level of probability

fosepst F foheAT=i 5 ST ST & R 31R AT -
afefer gl H wHy ufady & ¥R & S T
Tgcquul ey @ Hahd eI (arferamr 7.3)1 R
fpart 3 "eIm @ 9™ uRmr o SrEiverR-
SIafSiemR Hienfifdna 1 =R & S99 4 arfermier
T ARG -3nffe uggelt § HAeRHD Jead hY
TIT S| QST S atel fRamt & AT - anffe
uggall (arfer o | gfg, 0T SR, Py FuR,
Tg GUR, BRel @d H gfg aer I arfieRt o
gfg) W RAveR-EeieiemR denfifda (fan,
gfafern, e Rrang & e Al St wiar efik
HNfIT WSROI TRTAN) HT Hgeaquf T9F |
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Findings indicated a significant relationship
between the level of adoption among the
farmers and level of overall change in socio-
economic aspects (Table 7.3). Among the
farmers who adopted medium to high degree
of adoption, majority of them reported a
positive change in socio-economic aspects.
There was significant impact of ICAR-DOGR
technologies (varieties, package of practices,
BBF with micro irrigation and modified storage
structures) on socio-economic aspects (increase
in annual income, loan repayment, farm
improvement, home improvement, increase in
domestic spending and increase in social
participation) of onion growing farmers.
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i@ TR ATt Ud TegA AHM Aedd TRAISHT (qIsuaaRdtansi)
All India Network Research Project on Onion and Garlic (AINRPOG)

a¥ 2017-18 & SR Pl 635 GI&UN ArEfed
fpy Mq 3R 97.8% IR & WY 26 dIgl |
637 W& bl YN UM gS1 SGed, TEIUD
TS, WITST 3R Teg & foheeiir oo, uiey wared
e 7 g o g, R gl e sk
oM e e, s IuTeT iR HeRu
it &l

. B IR
SENER
QA H 2017-18 & SR 8 3MT-3TeFT Bgl TR T
& 778 3R AGHT & 464 IAAGAT BT HegihH
fopar w71 <& AR & SR oy uifiee e &
Hef A TATgeIRE®, ARG ¥ 782 (398.26),
853 (384.43), 780 (372.54), 880 (345.33),
3R 881 (342.16) Afgd 27 derrdi H ; SleiflerR,
SRR H dlel SHFged 1403 (462.22), 1410
(350.00), 1401 (335.33), 1465 (328.89) 3R
1520 (320.00) Wfed 6 GopHl H; SRR
SRR § Ahg g S&eg-328 (423.90),
g-398 (407.30), Ssg-516 (407.30),
gecg-146 (402.20) Td Seeg-436 (401.20)
Afgd 56 derpHl § 3R JUud, gRare | Sidei-78
(423.01), o afs (389.47), ShdHei-1
(380.35), fhE-36 (367.72) T Sfids-3
(346.02) Afed 7 aeimHi &1 fFsure wafaq &l
9 300 . /7. A 31f¥rd fauor ARy Iust gof Y
TS| G HIH S QR g TifHepIel WISl b deH
4 TUTIREITh, TIPS § UA-883 (243.52),
TSI3IR (224.07), 748 (221.15), 888 (220.24)
g Ud-863 (219.81) dorpdl H; SleNoflerg,
IR § Jl SHged 1238 (372.50), 1428
(302.22), 1243 (283.33), 1324 (263.67) W
1244 (221.17) derpHl §; SIIMSISR ISTHFR H
T SHGeT & Se-344 dershd § 200 . /3.
J e fouu I IusT oot Y TSI UBd WRIH
AT &b SRE @Y URifdld WSl & deH #

A total of 635 trials were allotted during 2017-
18 and there was reporting of 637 trials from 26
centers with 97.8% reporting. Trials were
conducted in germplasm, multiplier onion,
onion and garlic varietal trial, plant health
management trials which includes entomology
and pathology trials, crop production and
storage.

A. Crop Improvement
Germplasm

A total of 778 onion and 464 garlic germplasm
were evaluated at 8 different centers during
2017-18 in the country. In case of short day
onion during rabi season, more than 300 q/ha
marketable yield was recorded in 27 accessions
including 782 (398.26), 853 (384.43), 780 (372.54),
880 (345.33), and 881 (342.16)at NHRDF,
Nashik; 6 accessions including 1403 (462.22),
1410 (350.00), 1401 (335.33), 1465 (328.89) and
1520 (320.00) of red germplasm at DOGR,
Rajgurunagar; 56 accessions including W-328
(423.90), W-398 (407.30), W-516 (407.30), W-146
(402.20) and W-436 (401.20) of white
germplasm at DOGR, Rajgurunagar and 7
accessions including GKD-78 (423.01), Bhima
Shakti (389.47), GKD-1 (380.35), GKD-36
(367.72) and GKD-3 (346.02) at UAS, Dharwad
performed superior.In case of short day onion
during kharif season, more than 200 q/ha
marketable yield were recorded in accessions
L-883 (243.52), ADR (224.07), 748 (221.15), 888
(220.24) and L-863 (219.81) at NHRDF, Nashik;
7 accessions including 1238 (372.50), 1428
(302.22), 1243 (283.33), 1324 (263.67) and 1244
(221.17) of red germplasm at DOGR,
Rajgurunagar and accession W-344 (280.00) of
white germplasm at DOGR, Rajgurunagar. In
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SINSMRIR, IR | ol Sged & 1233
(568.67) W@ 1607 (520.00) drhai d§ 400
f. /2. Q@ 31fdep fauuE Iv IusT oof &t TR

W glm & gRE <Y weifiere we & A o
Hremgdiva, SR § derpy HemEdiva-an-15
(970.70) ¥ Haff¥res fquoe Iwg Ut Gof hi T2
dqer sd 9§ B OIAM  ARMETI-3M-65
(797.74), <ermddiva-an-8-1 (751.74),
Hramgdiua—an-29-2 (714.41) @ HAemEdiva-
3AM-79 (698.26) &

IEIUh QTS P FeH H Wl HIgH H SHeielaR,
ISTRGTR § Aaifed ol SusT 1516-TT (202.84)
T oI 339 91§ 1552-Agg (191.84), 1523-Agg
(183.35), 1524-Agg (178.56) I4d 1519-Agg
(174.51) ® gof & 7€ @R Avagy, sraraR o
Gorhd Aca 15 (207) § T 3¢ §1§ B A
gehd Aca 9 (191), Aca 25 (181), Aca 54
(178) AT Aca 26 (173) bl &TI dAhT Aca 44
(19.70), Aca 16 (19.10), Aca 34, Aca 25 Ud
Aca 12 (19.00) |fed 13 derhAl § 18% A 31ferd
AT gof fbar Tl @it #RH % SRE GerehHl
1524-Agg (249.19), 1519-Agg (245.14),
1537-Agg (244.52), 1541-Agg (242.19) W
1531-Agg (242.14) o1 UG IHE ET|

oY YSpTe JTegT & AMel H HemEdivg, SR
4 duhH  SIeNNIeIR-664 (218.20) H e
JTRATRTH, PRI § aqhHl G-392 (239.25), G-
428 (235.89), G-397 (228.56) Ud G-409
(212.44) % 200 f&b. /3. & @1ft fauom Qg Iyt
gof Y 11 STafes <l udifiranTer g # wienddivg,
SR o aeieH Hemddiva-sit-45 (282.77) |
250 . /3. & 3t fauue awvg Sust <f 6t )
TSt el /ARl & qedid

o wSiffTer <&t fhe

TS Tt o1t TS fhed ol WIS Y 04 fovH
ufaftat @1 o a5t | gediad qur gl
& 12 3R 04 U A | TAaTs H -4 H
ARSI -3 3R eTRSfidt-4 (336.49 /8. W
274.08 fi./3.) 3R IR ¥ SH-6 § dlamRan-7
T dlagen-102 (410.84 f./3. W@ 404.03
fi./2.) faurH arg Sus & oy Sgweia wu A
IPHE TS T3
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case of short day onion during late kharif
season, more than 400 q/ha marketable yield
were recorded in accessions 1233 (568.67) and
1607 (520.00) of red germplasm at DOGR,
Rajgurunagar.

In case of long day onion during rabi season,
highest marketable yield was recorded in
accession CITH-O-15 (970.70) followed by
CITH-O-65 (797.74), CITH-O-8-1 (751.74),
CITH-O-29-2 (714.41) and CITH-O-79 (698.26)
at CITH, Srinagar.

In case of multiplier onion during rabi season,
highest total yield was recorded in 1516-Agg
(202.84) followed by 1552-Agg (191.84), 1523-
Agg (183.35), 1524-Agg (178.56) and 1519-Agg
(174.51) at DOGR, Rajgurunagar and accessions
Aca 15 (207.00) followed by Aca 9 (191.00), Aca
25 (181.00), Aca 54 (178.00) and Aca 26 (173.00)
at TNAU, Coimbatore. More than 18% TSS was
recorded in 13 accessions including Aca 44
(19.70), Aca 16 (19.10), Aca 34, Aca 25 and Aca
12 (19.00). Accessions 1524-Agg (249.19), 1519-
Agg (245.14), 1537-Agg (244.52), 1541-Agg
(242.19) and 1531-Agg (242.14) performed
superior during kharif season.

In case of short day garlic, more than 200 q/ha
marketable yield was recorded in accession
DOGR-664 (218.20) at CITH, Srinagar and G-
392 (239.25), G-428 (235.89), G-397 (228.56) and
G-409 (212.44) at RRS, Karnal. Whereas in case
of long day garlic, more than 250 q/ha
marketable yield was recorded in accession
CITH-G-45 (282.77) at CITH, Srinagar.

Onion Varietal / Hybrid Evaluation
Short Day Rabi Variety

IET Rabi red onion variety: 4 red onion
varietal entries were evaluated and compared
with 3 varietal checks and among 4 entries
RGP-3 and RGP-4 were reported significantly
superior marketable yield at Jhalawar
(336.49q/ha and 274.08 q/ha) in zone IV, PRO-
7 and PYO-102 at Bangalore (410.84 q/ha and
404.03 q/ha) in zone VI
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TEIt-| W&t @ wret e - 03 W e &
AT HeichT U getT ht 18 07 ufaftat & & ufafe
Rigar Rar (225.06 f%./3.) deamft & JI=-2 F,
Ue-883 (149.03 fih./2.) fmfemr & SH-4 F,
RieeT gur gRg tea (158.69 f5./3.) IR &
Si-4 o, ofaf ter-849 (595.28 fh./2.) I50
-5 H T Sencflerk dua-wH-3 (168.5
fh./3.) PR & AF-6 |

TElct-| Wt Whe @St few : widi-1 & |, 02
Athe WIS ARl &1 gearie foar Tl JRRFT &
-2 H gffE SefcfieR-344 (271 fi./3.), gd
(IF-5) H SenciiemR-361 (615.84 f5./8.) @
SIaTSTaR-344 (582.15 fih./7.) iR STaR (M-
6) H Secflek-344 (335.17 . /3.) fauoE awg
SUST & foly IFET HU A IPE TS TS|

oY TSR Tt Ha
ST Tt T TSt Wahv : JMMge! N&l WISl H, 01
AT TSl R Pl Teich=T Ud gorl 6 AT fopem
B | AR SRNSIRMR TaaE—6 PR (241.7
f./3.) & -6 § doT FTeR (441.53 fH. /7))
& -6 H IFET HY A IPHE YT 47

TS - | Tt Whe dTel WISl e : TIci- | &l et
QST H, 1 R BT e Ud gl 5 T foeat
q B T PR SRR TEars-8 (158.33
fih./2.) B AT-4 F Pael TR ¥ IFa-g v A
SHT IR T

TdTdt- | T Whe WISt Wd) ;02 FaR TRl Br
Hedidh T el 03 AT et & i 151 1g ot
it IcpE & urg T

o TS ifATer @¥iw fhe

3MESET W eTel WIS 99T : LS TRI% W
§, 2 =T wfaftdl &1 geie 1@ gor 2 A
Tl 9 &t 1 IRSIAT-3 (176.50 6. /7.) STeagR
& -4 H, Redi-4 (431.44 fH./3.) w@
ARSI-3 (376.67 6. /2.) MG # iR MR-
3 (207.1 f5./3.) SRR & SF-6 H fIuum gy
SUST & foly IPET B A IPE U TS|

TS - | B ATl QTS G91ehY : Tdich- | ©Riw |,
AT WITST 1 05 TfAfe) &1 gedied @ gor 02
qET feemt 9 6 €1 ufafy wer-857 (197.5

AVT-l Rabi red onion variety : Out of 7 entries
evaluated and compare with 3 varietal checks,
entry Jindal Riva was significantly superior for
marketable yield at Kayani (225.06 q/ha) in
(Zone 1II), L-883 at Chiplima (149.03 q/ha) in
Zone 1V, Jindal Pune Fursungi Advance (158.69
q/ha) at Raipur in Zone IV, Entry L-849 at
Rahuri (595.28 q/ha) in Zone V and DOGR KH-
M-3 at Coimbtore (168.5 q/ha) in Zone VI.

AVT-l Rabi white onion variety : In AVT-I Rabi,
2 white onion entries were evaluated. Entry
DOGR-344 was significantly superior for
marketable yield at Ludhiana (271 q/ha) in
Zone II. DOGR-361(615.84 q/ha) and DOGR-
344 (582.15 q/ha) at Rahuri (Zone V) and
DOGR-344 at Banglore (335.17 q/ha) (Zone VI).

Short Day Rabi Hybrid

IET Rabi Red onion hybrid : In IET Rabi onion,
1 red onion hybrid compared with 6 checks.
Hybrid DOGR Hy-6 was significantly superior
at Coimbatore (241.7 q/ha) in zone VI and at
Bangalore (441.53 q/ha) in zone VL

AVT-l Rabi red onion hybrid : In AVT-I Rabi
red onion, 1 hybrid was evaluated and compare
with 5 checks. Hybrid DOGR Hy-8 (158.33
q/ha) was significantly superior at Raipur only
in Zone IV.

AVT-l Rabi White onion hybrid : 2 hybrid
entries were evaluated and compare with 3
checks. None of the entry was significantly
superior.

Short Day Kharif Variety

IET Kharif red onion variety : In IET Kharif, 2
red entries were evaluated and compared with
2 checks. Entry RGP-3 was significantly
superior for marketable yield at Jabalpur
(176.50 q/ha) in zone IV, RGP-4 (431.44 q/ha)
and RGP-3 (376.67 q/ha) at Junagadh and RGP-
3 at Coimbatore (207.1 q/ha) in Zone VI.

AVT-l Kharif red onion variety : In AVT-I
Kharif, 5 red entries were evaluated and
compared with 2 checks. Entry L-857 (197.5
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f&./2.) @ t-883 (195.83 fi5./3.) AR™™I &
SF-2 ¥, 02 ufaftai we-849 (273.48 5./3.),
SlaNeieR-bra-t9-4 (259.11 f5./8.) Feamft
¥ IF-3 H, Td-883 (187.46 fth./3.) ToAR &
-4, SRNSHR-sua-tH-4 (92.18 f5./3.)
AT & -4 H, SleieleR-»wa-tm-3
(160.40 f./3.) TMR® & T=-5 H fquoE arg
SUST & foly IPET HY | IPE TS TS|

Tt - | W Whe Wt vy : welid- | @ b,
Athe ST 1 02 U BT Jearidd W& Jai1 02
T feet |/ g gl ensierr-361
(297.5 ft5./2.) TAR F PHaa AF-6 F IgET
w9 IPE U TS|

TAIET- 11 W el TSt e« Tid- 11 TR H,
ATl @IST 1 03 AT 1 Jearie Td el 02
AT e |/ T S & Sie-2 | ufafy
aRefdi-1  (275.60 f#./3.) T oMReidl-2
(228.10 f$./3.); Feamlt & I9-3 § TA-863
(271.21 f./3.); g0 & AH-5 H ARSAdI- 1
(291.63 f./3.) U@ ReAd-2 (285.89 fh./7.)
3R gt & SF-6 H JRSd-2 (270.30 f./3.)
fauu aFg SuSt & foly SFET U | IPE U8
TS

TATET- 11 @RI Tthe 1ol fhed : Wid-Il TN |,
Athe ST 1 02 U BT Jearihd T Joi1 02
AR el | Bl T /g B -5 § ufafe
Sugeegan-2 IPET ®I H IPE U1 TS|

TRA-11-11 AF a1 IS fbey : Tdidt-1-11
TRI% H, o WS 6 07 Uil &1 Jeied ga
oI 03 MY feel & Y 71 9 & -2 H
ufafe diat. 819 (323.75 f&./2.) ; JRAMT & -
2 H gfaf¥ amRan-654 (108.33 ft5./8.); IFYR &
SH-2 H Ufafe Piet. 819 (265.50 fi5./3.) ; 3rplar
& TH-4 F 5 ufafeai diat. 819 (292.67 85./3.),
JMETAMR-THTA-30 (281.36 f./3.), AR~
TRU-35  (277.23  f#./8.), 3IR3N-645
(270.66 f&./2.) T@ SAR3MN-07-17 (264.39
f85./3.) 3R UfIfY AIRN-654 AT & SIH-5 H
(427.78 f8./2.) TAT §TAR & S9-6 F (370.37
ft./2.) fouum ary Sus & oy Sgeia vu |
SIERE
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q/ha) and L-883 (195.83 q/ha) was significantly
superior for marketable yield at Ludhiana in
zone II, 2 entries L-849 (273.48 q/ha), DOGR-
KH-M-4 (259.11 q/ha) at Kalyani in zone III, L-
883 at Jabalpur (187.46 q/ha) in Zone IV,
DOGR-KH-M-4 at Jhalawar (92.18 q/ha) in
zone 1V, L-883 at Nashik (232.14 q/ha) in zone
V and DOGR-KH-M-3 at Coimbatore (160.40
q/ha) in zone VL

AVT-l Kharif white onion variety : In AVT-I
Kharif, 2 white entries were evaluated and
compared with 2 checks. Entry DOGR-361 was
significantly superior at Raipur (297.5 q/ha) in
Zone IV only.

AVT-II Kharif red onion variety: In AVT-II
Kharif, 3 red entries were evaluated and
compared with 2 checks. Entry RGP-1 (275.60
q/h) & RGP-2 (228.10 q/h) were significantly
superior for marketable yield at Jammu in Zone
II, L-863 at Kalyani (271.21 q/ha) in zone III,
RGP-1 (291.63 q/ha) and RGP-2 (285.89 q/ha)
at Rahuri in zone V and RGP-2 at Chitradurga
(270.30 g/ha) in zone VI.

AVT-1l Kharif white onion variety : In AVT-II
Kharif, 2 white entries were evaluated and
compared with 2 checks. Entry GAWO-2 was
significantly superior at Rahuri (275.36 q/ha) in
Zone V.

AVT-lI-Il Kharif red onion variety : In AVT-II-
I Kharif, 7 red entries were evaluated and
compared with 3 checks. Entry Col. 819 (323.75
q/h) was significantly superior for marketable
yield at Jammu in Zone II, RO-654 at Ludhiana
(108.33 g/ha) in zone II, Entry Col.819 at
Kanpur (265.50 q/ha) in zone III, 5 entries
Col.819 (292.67 q/ha), IHR-AKS-30 (281.36
q/ha), AHR-ASN-35 (277.23 q/ha), RO-645
(270.66 q/ha) and JRO-07-17 (264.39 q/ha) at
Akola in zone IV and RO-654 at Junagadh
(427.78 q/ha) in zone V & at Bangalore (370.37
q/ha) in zone VL
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g TS AP T HAN

3MEEST Wl dTel WISl d9Thd : JMTese! TR H,
Tl QST & 1 UfafR ol HeiiehT & Jorl 05 FAHI
foret & dt 721 g fordt oft T W Scow T8 Ui
UE]

TEId- 1 W% ATl TS Gax : i1 @RI |,
AT QST & 01 HPR P JeAdhT T ol 05
A fhel & BT T | FhR AR TEars-8
(257.84 f&5./3.) dact el & -3 § IgRa-T
w0 I TR T

TIct- | WRI% Fhe QST 9N : Widi- | TRIw |,
Tthg WIS &1 02 Hawl BT Jedich] Td gl 05
AT 5t | Y T | R SrenofiemR-sseguadrs—
2 fouue ava SusT & v daet weamft (272.17
féh./2.) & SA-3 § IPE grI W=

Tl - || Tw e WS Sa) - i -ue W%
, ot WINT & 01 AR BT oA TG gl 04
AT T @ &Y TS| Fpe SIBNSHR Tearg -5
g (233.33 f6./2) & SH-2 BER
(24775 f5./8.) & W9-3, SEagR (192.97
fih./2.) & S--4 q1 el (276.31 fh./2.) 4
fTuR 2 Ut o foly IERa STpE g TR

g b qeaiaa

GRIh 2017 & R 6 T W TS 5§ 8 wfafda
Afed 1 foedia usierr srerfa wdlidi-1 va udiet-1|
fopu 70 STefes 2017-18 § g1 fohedy uteror amgget
(07 yfaftar) qerm wdid-1 (8 ufaftan) |t &x safd
aﬁqaa%ﬁa?rfﬁmﬁ(ﬁ@'&fﬁ9§rﬁﬁm, T |
(10 ufaftai) el & Fafterd fhy Tl

I T & SR, Tidt- | § geaifhd e ufaftat
4 9 Sf-304 # Haffe fquue arg 91 (69.50
f./2.) oot & 21 vlidt-1-11 H, geuifea e
yfaftal & I SH-282 & Hafftre fauvm arg Suw
(60 ftb./.) &f &1 TSI

st arafer et ®, Ui worFl § gedied 6 7 09
gfafeal & 4 Sft-408 vift. (IHFI) ¥ 04 Tl §
AT SUST U9 Pl TS STaeht waeii-01 § fafesm
qaffers Iust utg 6 11 el srafer udidt-1 d, 10
gfaftal & F demgdiga—si-10 & &9 T W,

Short Day Kharif Hybrid

IET Kharif red onion hybrid : In IET Kharif, 1
red hybrid were evaluated and compared with
5 checks. At none of the location it was
superior.

AVT-l Kharif red onion hybrid : In AVT-I
Kharif, 1 red hybrid was evaluated and
compared with 4 checks. Hybrid DOGR Hy-8
(257.84 q/ha) was significantly superior at
Kalyani only in zone III.

AVT-l Kharif white onion hybrid : In AVT-I
Kharif, 2 white hybrid were evaluated and
compared with 3 checks. Hybrid DOGR-WHY-
2 was significantly superior for marketable
yield at Kalyani (272.17 q/ha) only in zone IIL

AVT-lIl Kharif red onion hybrid : In AVT-II
Kharif, 1 red hybrid was evaluated and
compared with 4 checks. Hybrid DOGR Hy-5
was significantly superior for marketable yield
at Ludhiana (233.33 q/ha) in zone II, at Kanpur
(247.75 q/ha) in zone III, at Jabalpur (192.97
q/ha) in zone IV and at Rahuri (276.31 q/ha).

Garlic Varietal Evaluation

Two varietal trial namely AVT-I and AVT-II-II
with 8 entries each were conducted during
Kharif 2017 at 6 locations while in Rabi 2017-18
and two varietal trial IET (7 entries) and AVT-I
(8 entries)) conducted at all short day and long
day (IET 9 entries; AVT-I 10 entries) centers.

During kharif season, in AVT-I out of eight
evaluated entries, G-304 yielded highest
average marketable yield (69.50q/ha). In AVT-
II-II, out of eight entries evaluated G-282
yielded highest marketable yield (60 q/ha).

In Long day IET, out of 9 entries evaluated at
five locations G-408 A.P. (Check) yielded
highest at 4 locations while SG-01 yielded
highest at Sikkim. In long day AVT-I, out of 10
entries, CITH-G-10 yielded high at 3 location,
G-408 A.P. (check) at Palampur and Bhima
Purple at Sikkim.
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Sft-408 Tt (Am) & gremgR | qor +fiqr uder §
fafes o S= IusT U Y TS

et o9 erafy H, ofiyr uder (Wm=) 9 P
-4, 5 3R 6 ¥ 02 UM § 3R SiF-2 4
UM R Faifdrn Sust ue Y 731 vl 1 H, pEer:
SH-5 9 02 T § 3R I9-2, 4 W@ 6 § Wh
UM W i of T 08 wlaftai & § fmy gder
g waffere sifva fauue ar Sust umg &t |

9. Bad IS
29T & I 14 YU W) IR IR0 Faiferd fhu
T

wrot # 30 R vorrel) & qream | SR a1 95
Frafzor : g /a1 RFarg el & Jor 7 fga R
JuTelt & ATeTH | 6 Al & SfeRlel IR 100%
RSTE (110:40:60:30 fH.a1. Tadidwa/2.) &
IV W fAUv AW &g IuST H 23.7-55.1%
gfg g3 3R IF oY NI SFJUTT UTH gl

e § f3u Riems vonelt & areaw & SRS @1
w9 fFufRor : @ 6 o | fgu Rerg ot
& T1eH | 6 Al & FARIA R 100% IRSITH
(100:50:50:30 f.I1. TIABTH/R.) & AN A
fur A g Iust § 9.4-34.1% & gig g1 S=
A AN U 6 fEAl & SRl W 100%
JRETH (100:50:50:30 fH.u1. I /B.) +
80 ¥ 60% IARSIUH 5 I HHURCT/E. b IUAR I
oTH g

e W fga & Sughr @ et garg &1 e
IS TR UG : gRaTS, BIgRT @ik IR |
ST 6T Wl F gfeRmur ey bt gor o Heft garg
fafer & fago I SusT d Pt SuST F et S T
gfeRIgor ffer 6t Jorem o el gad fafy § Suw o
16.6 ¥ 48.8% & <t oHl <& TE| Ty JRRAT
4 gfcRigor fafer &Y germr § Heft garg fafy | fago
I IUST TAT Gl dg IS BT AP IrE T |
TfeRIgT &t Jorrr H Hieft ga1$ | Sust 5 5.5-10.8%
& 19 gfg <t Tl

ot ST e ¥ WRUAIR YEE BT AT
SEATTG, ATRAS TUT ISR H U0l RT AR
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In IET short day, Bhima Purple (check) yielded
highest at 2 location in zone IV, V and VI, one
locations in zone II, respectively. In AVT-],
Bhima Purple yielded highest average
marketable yield (q/ha) among eight evaluated
entries at two locations in zone V and one
locations in zone II, IV and VI respectively.

B. Crop Production

Four trials were conducted at 14 different
locations in the country.

Fertilizer scheduling through drip irrigation
system in onion : Application of 100% RDF
(110:40:60:30 kg NPKS/ha) at 6 days interval
through drip irrigation system increased
marketable bulb yield by 23.7-55.1% and higher
benefit cost ratio compared flood irrigation
system.

Fertilizer scheduling through drip irrigation
system in garlic : Application of 100%
(100:50:50:30 kg NPKS/ha) at 6 days interval
through drip irrigation system increased
marketable yield by 9.4-34.1% compared to
control. Higher benefit cost ratio was recorded
in treatment received 100% RDF (100:50:50:30
kg NPKS/ha) at 6 days interval + 5 t compost
/ha followed by 80 and 60% RDF.

Effect of direct sowing using onion seed drill
on onion production : Direct sowing method
of onion cultivation showed significant
reduction in marketable and total yield
compared to transplanting at Dharwad,
Tripura and Rajgurunagar. The reduction in
yield with direct sowing method ranged from
16.6 to 48.8% and showed significantly higher
marketable and total bulb yield in comparison
to transplanting method at Ludhiana. The yield
increase by direct sowing method was 5.5-
10.8% in comparison to transplanting method.

Weed management studies in onion seed
crop: Oxyflurofen 23.5% EC application before
planting followed by two hand weeding at 30
and 60 days after planting recorded the highest
seed yield compared to weedy check at
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g &t e o ufeRioor | qd srfafteRIt
23.5% $H! BT IIUAN qAT 91 H URRIUU & 30
3R 60 f R 1 IR grf | FPRIE o= R Haffers
ST ISt e @t 7| URRme F gd sifardireRiT
23.5% $H! BT SIUAN TqAT 91 H URRIUU & 30
IR 60 Al R T IR grAf & RIS B W 100%
ERUAR R0 &Il gt <l T |

T. B JRET0T

TSl UG dgqd & hie Aiefisiial &1 wdeor wa@
AR : oTe UMl R WIS W dggT & hiT
refiSiial 1 Fdavr gg AR 6 11 |t werE A
o T g deeh! v efisiia ol s,
AR 3R ISFTR | Hedid (Fgleieyr v,
& TDIT TAT SATTG, BFYR 3R SR ¥ SRAThIES
TJAT VS TGS AISSH BT ThIY 3R ISTGTR Tl
BIgRT gl H A R, v Y. D Hehld
ot fovaT TT1 3 AR, FgRT 7 8ferpiaur sifafiRT
3R G 7 AR T e Uiy gt fhar T a8
Ml R Diferfged dI Faiftds Whid aF & &
4 gof fopar Tl 39k Srermn, SR QIR ISR
& T A S R venferor wadt. qer siiiaT
T, &5t foparr |

et F e Arefisia gam A1 Sfeear &
HATh

af 2017-18 & gRF At M w Arefisfiar (e,
weard &R M o) &R wefpleryT satrge, yddt
scllcd, TreTaIe U9 FCHfh{orgH sofige Afdd @l
& I & forw T HleAmes, AserHte™ia 10.26
aNel 3R Fageht Hifem 55% + UTSRIEARGI S
5% T Udhel AR PHicTad & A1 Jodie- far
T 39 AR & Yehal iR FASHI & ©9 H TN
q T & s, Afteese efisial (weard afik
9 R), wCHMPleorgy &ise, ydd drg def
T=ATIIT | BThl BT G TS | 3hT THTIBINGT s
Ml R UG & gk Urft Tt 3R o5 Tl
w e ik MfteFma aftd FSeRcT®
JrguaTRal @1 e It Tt

Junagadh, Nashik and
Oxyflurofen 23.5% EC application before
planting followed by two hand weeding at 30
and 60 DAP showed 100% weed control
efficiency.

Rajgurunagar.

C. Crop Protection

Survey and monitoring of insect pests of
onion and garlic: Survey on insect pests of
onion and garlic was conducted at eight
locations. Onion thrips Thrips tabaci was the
major pest in all the locations. Occurrence of
cutworm (Spodoptera sp) recorded at Srinagar,
Ludhiana and Rajgurunagar and Eriophyid and
Red spider mites was recorded at Junagadh,
Kanpur and Jabalpur and Green looper,
Chrysodeixis  sp
Rajgurunagar and Tripura centers. Besides

incidence recorded at
Helicoverpa armigera was reported at Tripura
and onion maggot at Ludhiana. Coccinellids
was the predominant natural enemies recorded
many of the locations. Apart from this,
predatory thrips Aeolothrips sp and Orius sp
were reported in the locations Srinagar and
Rajgurunagar.

Evaluation of new molecule and its
combination for insect pests and disease
complex of onion: New
cyantranliprole 10.26 OD and fungicides,

insecticide,

metiram 55% plus pyraclostrobin 5% alone and
with insecticide were evaluated for pests
(thrips, cutworms and green looper) and onion
diseases including Purple blotch, Anthracnose
and Stemphylium blight during 2017-18 in nine
locations. These molecules as alone and in
combination showed a significant reduction of
onion thrips, lepidopteran pests (cutworms and
green looper), Stemphylium blight, purple blotch
and anthracnose. The efficacy was superior
over control in many of locations and at bar at
with positive controls including fipronil and
propiconazole few locations.
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SR ¥ & forg wret ufaftal fit s
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qig el Y gfg, ITReNfaar F A B dwar iR
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R Rpadt ufded & smeR w® |y ek
arfcrideAefid & wu # affpd fhar ) S 6 T
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STRSAfIAT 3R Rapat & forv ar ufafat arerfa
I 1615, AT 1622, 9AhH 1661 AT I
1708 &1 9 Al & wU H Fiepa fohar maml gt
YR S WRE T § 100 Ul STRefifadr 3R
80 ufderd & e1ftrs Y Revast & forw By ufafday
Yl Seeg- 172, Seg —395, dehd 1133, dThH
1619, d9IhH 1653 TAT GMHH 1664 DI STl W
Afgs] ufIftat & wu F uga™ & 7| e @ ufafy
TRl 1625 T Athe WS Y Sy -344 @
100 Hfcierd STRsifadr & gl gg “f Reperdt # arahet
B & BRI STelRE & e 31fer Hagasher ufaf &
©Y § ygd™ $I T dqhH 1633, dABT 1656,
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Screening of onion entries for water
logging stress

Screening of 84 onion entries including 12
onion varieties against water logging stress was
carried out in controlled condition during kharif
2018. 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 and thereafter subjected to water-
logging treatment for continuous 10 days by
maintaining a water level of 3 cm above the soil
surface in pots. Plants were monitored daily for
evaluating its growth, number of survival days
and its capacity to recover after stress
treatment. The entries were categorised as
tolerant and susceptible on the basis of survival
and recovery percentage. Out of the 84 entries
screened, four onion entries viz. Acc. 1615, Acc.
1622, Acc. 1661 and Acc. 1708 were categorized
as highly tolerant as they showed 100%
survival and recovery under waterlogging
stress. Similarly, six entries viz. W-172, W-395,
Acc. 1133. Acc. 1619, Acc. 1653 and Acc. 1664
with 100% survival and recovery percentage
more than 80% were identified as waterlogging
tolerant entries. Red onion entry Acc. 1625 and
White onion entry W-344 was identified as
highly sensitive entries for waterlogging stress
as they failed to recover even though survival
was found to be 100%. Entries namely, Acc.
1633, Acc. 1656, Acc. 1671, Acc. 1624, Acc. 1640
and W-504 recorded with low survival and
recovery percentage hence categorize as
waterlogging sensitive onion entries (Table 8.1).
Among the varieties, the onion variety Bhima
Dark Red was screened out as the most
susceptible as it failed to recovered after water
logging stress.
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Table 8.1 : Categorization of onion entries against water logging stress

Ieifadr % Survival % R&adt % Recovery %

100%

80-99%

vt fat: +fte e, T g, et ke,
Hihe TITST deThT : Secg—208, SY-448,

S -361, Secgd-408, Secg-395, Secg-043,
g -085, Secgd-396, Secg-302, Sg-507,
Secg-453, Secg- 172, Scg-517, Sg-306
STeT TITST 99T @ G9shH 1133, J9hH 1608,
JehH 1609, J9IhH 1615, d91hd 1619, sk
1622, J9hH 1623, JMHH 1625, GAHT
1626, d9hH 1627, G9hH 1635, J9qhH
1636, dshH 1638, JhH 1639, JAhH
1649, dhH 1651, JhH 1653, JAhH
1658, dhH 1661, JUhH 1664, JAhH
1667, 9shH 1697, JhH 1708

Onion variety: Bhima Safed, Bhima Shubhra,
Phule Safed, PKV White, Bhima Super, Bhima
Red, Bhima Raj

White onion lines: W-208, W-448, W-361,
W-408, W-395, W-043, W-085, W-396, W-302,
W-507, W-453, W-172, W-517, W-306

Red onion lines: Acc. 1133, Acc. 1608,

Acc. 1609, Acc. 1615, Acc. 1619, Acc. 1622, Acc.
1623, Acc. 1625, Acc. 1626, Acc. 1627, Acc. 1635,
Acc. 1636, Acc. 1638, Acc. 1639, Acc. 1649, Acc.
1651, Acc. 1653, Acc. 1658, Acc. 1661, Acc. 1664,
Acc. 1667, Acc. 1697, Acc. 1708

oS fed - ofmT &, ofiar s Y, oftar ofth
Hihe WISl d9ThH : Seod-355, S3-344

ST TITST 99T @ G9shH 1629, J9hH 1630,
JehH 1632, J9IhH 1663, dIhH 1644, dshH
1706, 99shH 1604, JhH 1628, JAqhH
1616, 9shH 1618, IhH 1620, JAhH
1637, dAhH 1666, F9IhH 1702, d2hH 1696

Onion variety: Bhima Shweta, Bhima Dark
Red, Bhima Shakti

White onion lines: W-355, W-344

Red onion lines: Acc. 1629, Acc. 1630,

Acc. 1632, Acc. 1663, Acc. 1644, Acc. 1706, Acc.
1604, Acc. 1628, Acc. 1616, Acc. 1618, Acc. 1620,
Acc. 1637, Acc. 1666, Acc. 1702, Acc. 1696

>80%

60-79%

o fee: oftar quR, oftar ofs

Hihe TITST d9THT : Secg, 043, S 395, T
172

el QITST G9ThY @ d9hY 1620, J9hY 1663,
dehH 1666, J9hH 1706, dIhH 1664, dhH
1133, d9shH 1619, JhH 1653, JAqhH
1615, d9shH 1622, G9shH 1661, dhH 1708

Onion variety: Bhima Super, Bhima Shakti
White onion lines: W 043, W 395, W 172
Red onion lines: Acc. 1620, Acc. 1663,
Acc. 1666, Acc. 1706, Acc. 1664, Acc. 1133,
Acc. 1619, Acc. 1653, Acc. 1615, Acc. 1622,
Acc. 1661, Acc. 1708

st faeed: oftmr g, ffe foseor, ofter &ar, o
e

Wihe TITST deHH : Secg—208, S&g-453,
geeg-517, Scg-302

AT STST 99TehY : d9lshd 1618, d9hd 1630,
qoTehd 1637, dhH 1639, JIHT 1714, GhT
1608, JHH 1613, TIHH 1635, FAqHA
1644, IAHH 1616, TIHH 1626, GIAHH
1627, dAHH 1667, TIHH 1697, GHH
1701, dAHH 1704, TIMHA 1636, FGIHH
1703, d9hH 1604, IIHH 1628

Onion variety: Bhima Shubhra, Bhima Kiran,
Bhima Shweta, Bhima Red

White onion lines: W-208, W-453, W-517, W-
302

Red onion lines: Acc. 1618, Acc. 1630,

Acc. 1637, Acc. 1639, Acc. 1714, Acc. 1608, Acc.
1613, Acc. 1635, Acc. 1644, Acc. 1616, Acc. 1626,
Acc. 1627, Acc. 1667, Acc. 1697, Acc. 1701,

Acc. 1704, Acc. 1636, Acc. 1703, Acc. 1604,
Acc. 1628
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orst feedt ;i foe, off wids oige s
Hhe WS GeHY : Seed-504
Tl STST G9TehY G9ThH : 1617, d9lhd 1640,

50-79%

gorshy 1633, dAhT 1714, drhH 1645, JIHT

1668, d9rshH 1660, dhT 1701, dAHT
1709, d91hH 1712, 959 1704, 9T

1606, d9hH 1703, IMHH 1613, FAHT 1621
Onion variety : Bhima Kiran, Agri found Light

Red

White onion lines : W-504

Red onion lines : Acc. 1617, Acc. 1640,

Acc. 1633, Acc. 1714, Acc. 1645, Acc. 1668, Acc.

1660, Acc. 1701, Acc. 1709, Acc. 1712, Acc. 1704,

Acc. 1606, Acc. 1703, Acc. 1613, Acc. 1621

TeT QITST 99ThY : d9hY 1656, d95hH 1624
Red onion lines: Acc. 1656, Acc. 1624

<50%

%l 2017-18 & SRM F-37MSC ek § g Fodd
& el T 7 fol iR v |t aRg @ wfafea
& S & foy T TN fohaT Tl g & gfg R
(UftRITT & 55-80 fe 91§) & SRM TR 25
& dor R e o= g o di RART 71 &)
AT el ® frafid RerE @1 ares e
AT dtel b g H srezme & g At ufafta
4 et pHt T3F Y ufifohar & w9 H diel § g Y
fRURT (25-30% ) 3R TARIthat ATt & w1kt e
Sof &Y TS| T FH! T P BRI &g R H 95
fcrerd & MER W Ufaf¥at o affera famam 1| Athg
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30-59% TSt fhed : i} wthe, +fimT Wohe, ol Athg,

o I, @l BISs aEe X©

Hihg TITST JeT6hH : Secg-448, Sg-361,
g -085, Tg-507, SJ-306, Seeg-355,
TR -408, SY-396

STl SITST G9MEhH : dorh 1624, d95hH
1633, JhH 1629, d9%HH 1632, dAHH
1640, J9hH 1649, dCHH 1656, AADHH
1709, J9hH 1606, dCHH 1609, AADHH
1621, G9shH 1623, d96AH 1638, dADH
1660, J9hH 1668, dHH 1702, dAHH
1712, J95h9 1696, d9hH 1651, dAhH 1658

Onion variety : PKV White, Bhima Safed,
Phule Safed, Bhima Raj, Agri found Light Red
White onion lines : W-448, W-361, W-085,
W-507, W-306, W-355, W-408, W-396

Red onion lines : Acc. 1624, Acc. 1633,

Acc. 1629, Acc. 1632, Acc. 1640, Acc. 1649,
Acc. 1656, Acc. 1709, Acc. 1606, Acc. 1609,
Acc. 1621, Acc. 1623, Acc. 1638, Acc. 1660,
Acc. 1668, Acc. 1702, Acc. 1712, Acc. 1696,
Acc. 1651, Acc. 1658

oot fe : ofiqr g1 v

Hhe WTST 99ThY : S -344, Seegd-504
TeT QITST G9ThY @ d9hY 1625, d9hT 1645,
gerhd 1617

Onion variety : Bhima Dark Red

White onion lines : W-344, W-504

Red onion lines : Acc. 1625, Acc. 1645, Acc.
1617

<30%

Screening of onion entries for drought
stress

An experiment was conducted to screen out
one hundred and twelve onion entries
including the varieties subjected to drought
stress under Rain-out shelter during rabi 2017-
18. Drought stress was imposed by with-
holding irrigation for continuous 25 days
during bulb enlargement stage (55-80 DAT).
Routine irrigation schedule was followed for
control plots. Significant reduction in plant
water status (25-30%) and chlorophyll content
was recorded in all the studied entries in
response to water deficit stress as compared to
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ot At gfaftat srfq se-448, seeg-364,
Y- 125, $eg-009, SJ-443, Sg-483,
s-437, $cg-085 U4 Secg- 143 Sfafdh ofle]
QIS & IR Uy, Jar dorhH 1658, IqhH
1620, 9FY 1604 TF JIFY 1656 BT B IR H
20% W FHH DI HH! P HRO I G Al e &
w4 N Fffepa forar mam 39 wfafal & & ufaft sy~
448 ¥ &g IR § W99 &F dd (9%) &f fobar
TIT 3R 3P I1G T IUH Sg-364 (11%) H
11 39 fAuia Athg @IS di Q1 ufiftal seeg-
286, g -203 ; ol TSI <l TYRE Ui dershH
1655, 9k 1552, d91shH 1651, 991hd 1615,
JershH 1629, dUhH 1668, dAhH 1720, dAHH
1661, d9shH 1639, G9rhH 1647, dIyhH 1627
3R o fos Pot Tthg, T orse vs an |y I
@ & Ul 3= dagaefia aw Mg R @ IR o
g FHt (60-66%) <xEt TS (aTferaT 8.2)]

aTferapT 8.2 @ @1 ¥ & [Iog Wi foemt a1 ffepon

control plants. All the entries were categorised
on the basis of percent change in bulb weight
in response to water deficit stress. Nine white
onion entries viz., W-448, W-364, W-125, W-009,
W-443, W-483, W-437, W-085 and W-143
whereas, four red onion entries namely; Acc.
1658, Acc. 1620, Acc. 1604 and Acc. 1656
recorded with less than 20% change in bulb
weight hence categorized as highly drought
tolerant. Among these entries, W-448 recorded
with minimum changes in bulb weight (9%)
followed by W-364 (11%). In contrast, two
white entries viz., W-286, W-203, eleven red
entries viz., Acc. 1655, Acc. 1552, Acc. 1651, Acc.
1615, Acc. 1629, Acc. 1668, Acc. 1720, Acc. 1661,
Acc. 1639, Acc. 1647, Acc. 1627 and three
varieties Phule Safed, Bhima Light Red and
Bhima Raj found to be highly susceptible to
drought with maximum reduction in bulb
weight (60-66%) (Table 8.2).

Table 8.2 : Categorization of onion entries against drought stress

ffepor

Categori-

He YR ¥ 9¢dd | IS fhew vd seeged
yfaera

Percent change
in bulb weight

zation

Onion varieties and germplasm

[ WIS d9PY : Scg-448, SY-364, g~ 125, Tcg-009, Teog-443, T~

AT TITST G9TehY : d9rshd 1658, d9hH 1620, d91hY 1604, dhd 1656

White onion accessions: W-448, W-364, W-125, W-009, W-443, W-483, W-085, W-143
Red onion accessions: Acc. 1658, Acc. 1620, Acc. 1604, Acc. 1656

JT ARS]  20% & &

nghly Less than 20% 483 m_oss g@'\_ 143
Tolerant ' '

Hfgsy 20-40%

Tolerant

et fret T e, ofieT R0, g @ e s

e ST wfafat : S -405, S -355, Sscg-444, SI-477, - 186, ST~

411, Sg-439, SF-396, SF-222, SJ-402, Secg- 442, Sg-504, Seg—
439, Sg- 141, SJ-408, SJ-218, SJ-275, Secg-367, Seg-401,

TG~ 422, Sg-340, Secg-232, Seg- 177, Seogd-441

el TSt wfaftai : 99shH 1608, J9hH 1650, d91hH 1649, d9shH 1605, d2hH 1666,
dIhH 1626, dhH 1613, dAPT 1659, dAHH 1657, F9hH 1622, JAHd 1210,
dIhH 1624, 9 1635, dAhT 1610, dHH 1630, F2hH 1609, dAPHH 1395,

JIhT 1665, d91hH 1663

Onion varieties: Bhima Safed, Bhima Kiran, Pusa White Round

White onion entries: W-405, W-355, W-444, W-477, W-186, W-411, W-439, W-396, W-
222, W-402, W-442, W-504, W-439, W-141, W-408, W-218, W-275, W-367, W-401, W-
422, W-340, W-232, W-177, W-441

Red onion entries: Acc. 1608, Acc. 1650, Acc. 1649, Acc. 1605, Acc. 1666, Acc. 1626,
Acc. 1613, Acc. 1659, Acc. 1657, Acc. 1622, Acc. 1210, Acc. 1624, Acc. 1635, Acc. 1610,
Acc. 1630, Acc. 1609, Acc. 1395, Acc. 1665, Acc. 1663
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ffeoT

Categori-

e YR ¥ 9¢dd | WISt few vd seeged
yfaera

Percent change
in bulb weight

zation

Fagasfter

Suscepti-

40-60%

Onion varieties and germplasm

e fbed ;- offmr g, oftr &dn, ot R, oftm o, oftn s, dierdt-wrge

ble

Ahe wreT ufafta : Sseg-440, Sg-396, Seg-455, TeI-453 , $eg-210,

G- 497, Sg-407, Sg-397, Secg-468, Seogd-344, Se- 172, Se-437,
g~ 055, Secg-398, Secg- 132, Secg-441, Seeg-507, Secgd-043, Secgd- 147
AT TS AT : dorshd 1619, d9hH 1211, 99h9 1664, d9hH 1606, dIHT

1623, 991p9 1699, dIHT 1217, G9rhT 1700, dIHT 1252, G91hH 1637, dAHH

1616, 991p9 1617, IIHT 1694, G9IhT 1633, KT 1636, dhT 1612, IHT

1625, 991p9 1634, dIHT 1653, d91hT 1630, dIHT 1621, d9rhH 1632, IHH

1660

Onion varieties: Bhima Shubhra, Bhima Shweta, Bhima Super, Bhima Shakti, Bhima

Red, PKV- White

White onion entries: W-440, W-396, W-455, W-453 , W-210, W-497, W-407, W-397, W-
468, W-344, W-172, W-437, W-055, W-398, W-132, W-441, W-507, W-043, W-147

Red onion entries: Acc. 1619, Acc. 1211, Acc. 1664, Acc. 1606, Acc. 1623, Acc. 1699,
Acc. 1217, Acc. 1700, Acc. 1252, Acc. 1637, Acc. 1616, Acc. 1617, Acc. 1694, Acc. 1633,
Acc. 1636, Acc. 1612, Acc. 1625, Acc. 1634, Acc. 1653, Acc. 1630, Acc. 1621, Acc. 1632,

Acc. 1660

39 60% 3 31ferh
Fagasfter

Highly

Suscepti-

oo v Pol |, T ade Ve, o I
Ahe Wt ufafda : seeg-286, Se1-203
el TSt ARl « dershy 1655, d9shd 1652, d9hT 1651, d9rh9 1615, 4k

ble 1629, 991p9 1668, BT 1720, d9IhT 1661, dIHT 1639, GrhH 1647, IAHH

1627

Onion varieties: Phule Safed, Bhima Light Red, Bhima Raj

White onion entries: W-286, W-203

Red onion entries: Acc. 1655, Acc. 1552, Acc. 1651, Acc. 1615, Acc. 1629, Acc. 1668,
Acc. 1720, Acc. 1661, Acc. 1639, Acc. 1647, Acc. 1627

TR TS IUTE UR IGAYT BT T

Y% WIT ICUIGH J1gaTu &Y RS TaRA
gRaciefierdr A arcdd Tfid BT &1 W% kg &b
SR egamur 6 aRadaefiear st o= diur
Ugd Sl g R a9 2018 & @H g b GRM
U IUST H U7 el § G WISl IUS R 9D
NG P Gedid fhar 1| qd & auf & afidpel |
@ ™ 6 40 A (r = —0.724) @ik 30 A
(r = —0.709) a¥urd & 1w auf &1 BIF 9T &
ST I THRIAD sy ¢ Ry i giar @
5 IR} afure 3R afura &t cfiger St sRIRaT 30
3R 40 A, & ¥ B R W% W U W
T Tfcigel U gedT g1 9, a¥f 2018 # g
afurd oA (508.6 .HY) oft e & 164.5 fi A,
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Effect of precipitation on Kharif onion
production

Kharif onion production is highly influenced by
the spatiotemporal 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 during kharif 2018. Previous data showed
that rainfall with above 40 mm (r = -0.724) and
30 mm (r = -0.709) rainfall showed highly
negative correlation with kharif yield which
indicated that heavy rainfall and frequency of
rainfall intensity with more than 30 and 40 mm
had an adverse effect on kharif onion
production. However, total rainfall received
during 2018 was low (508.6 mm) out of which
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JYUTT el @i P R g8l a¥ 2018 H HHe
At & SRE afurd i dgar 20 A F e
el oftl af 2016 H WK HH & RM ITR TS
e I gof Pl TS| WG HIH b SRE & T
&Y forel T I WR gt IuoT 11.4 J 21.7 /7.
& 3R % @t fhl Y S 20.7 | 47.6
cT/2. UTH 831 T I8 o g ¢ b wRiw Ak
P SR a9urd Fr 30 3iR 40 B H), Fgdr J s

IEUTT QITST e IUST T 3TcTd I PeaT ¢

the rainfall of 164.5 mm was received during
crop growth period. The intensity of rainfall
does not exceed 20 mm during the growth
period in 2018. In 2016, higher onion bulb yield
was recorded during kharif season. The yield
varied between 11.4 to 21.7 t/ha for rabi onion
varieties grown during kharif season and 20.7 to
47.6 t/ha for kharif onion varieties. This
indicated that excess rainfall received during
kharif season with rainfall intensity of more than
30 and 40 mm affects onion bulb yield severely.

Cionvaeld (0T
1 {1
i

400

300
2040
100 I
(X1}

3 8.1

: fafter foemi Y @%@t Suw (2018)

Fig. 8.1 : Kharif onion yield of different varieties (2018)
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fafdrear gaauar 3k fRRa1 (Sgga)
Distinctness Uniformity and Stability (DUS)

e iR e & SIgUE ueun & T Igperga-
QST WG g JgHa Feeed Aee g & wd
8 arf o T & 3R 39 uRAIoT & ofrfd W &
64 3R TEgT I 24 Al BT WG IR @ 2
T 3R g & U fohed femm ot & siarfa
T TG g1 WIS & Al H, & g & 55 et
qoIT BRIk A9 & 11 T 3iiR aTggd & 24 e
T TEREM JNSHITIR -SSR, IS HTR H
ST 3T B S uciftentet @ SR agge 61 fonet
D ATSRACAR-HAGEITT, SR SR Sgureh @t
¥ e gy, PHeaR § ERETd fhar S @
2| e aRAeHT & Siarfd aR@E Y T areft
Foft fopve & eI sTeT SRuw T feenfgen &
TR Tt fham W1 g 2017-18 & &t g &
SRM @ISl & 2 3R dggT & 3 fhe B s
USTia_ur v SIged oo faa |

TS Y Wt [l a1 SRud geaicH
(2017-18)

&l @I BT 45 pAT g Wiwss @se, Winss
WSS dlse XS, i w5, fepifieba, Hepl
offqr erfep, ofiar &dr, i oirge v, ofiur Athe, 31eif
I1, Sfiesegeni-1, Sfesegan-2, Sieeegsn-3,
STSIeTRA- 11, fRAR-2, FHedugR 38 I80E, -
2-4-1, TITAIRENE V& (TA-28), TINIIRSIUh
VE-2 (VA-355), TIUIIRSIH v&-3 (VA-625),
TAUTRTRSIUE ¥S-4, UAUaRIRENh Bt (Tel—
819), dioreft cgrge, Gt WG, Fel wHef, Fel gav,
BRI lepet, fUehug! SEAFTG, oTe AR, 9
qrerdt, g1 X8, g1 Reft, g @rse wete, N d@1se
S, NRTREN-6, IR3N-01, 3MRMN-252, TR3N-
59, TRt ellehel, SEUYR-102 3R JWAFR & AT
fopami i 2 foremt qeft-att (Usfigd / 2015/ 1437)
3R STRIGet (Usiigha/2017/1769) f=sl &t 30
MFEER, 2017 BT 9T AT 3R 3 TR Pl 2 x 3
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ICAR-DOGR working as Nodal Centre for
conduct DUS test of onion and garlic and is
maintaining 64 onion and 24 garlic varieties
under this project. These varieties of onion and
garlic are treated as extant varieties. In case of
onion, 55 rabi season varieties and 11 kharif
season varieties and 24 varieties of garlic are
ICAR-DOGR,
Rajgurunagar. Long day onion and garlic

being maintained at

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 2 onion and 3 garlic
varieties for its registration during rabi 2017-18.

Evaluation of DUS Rabi Onion Varieties
(2017-18)

Forty-fiverabi onion varieties viz., Agrifound
White, Agrifound Light Red, Arka Bindu, Arka
Niketan, Arka Pitamber, Arka Pragati, Bhima
Kiran, Bhima Raj, Bhima Red, Bhima Shakti,
Bhima Shweta, Bhima Light Red, Bhima Safed,
Early Grano, GWO-1, GWO-2, GWO-3, GJRO-
11, Hissar-2, Kalyanpur Red Round, N-2-4-1,
NHRDF Red (L-28), NHRDF Red-2 (L-355),
NHRDF Red-3 (L-625), NHRDF Red-4, NHRDF
Fursungi (L-819), PKV White, Phule Safed,
Phule Samarth, Phule Suwarna, Phursungi
Local, Pilipatti Junagadh, Punjab Naroya, Pusa
Madhavi, Pusa Red, Pusa Ridhi, Pusa White
Flat, Pusa White Round, PRO-6, RO-01, RO-252,
RO-59, Telagi Local, Udaipur-102 and
Sukhsagar along with two famer varieties viz.,
Desi-O (Reg/2015/1437) and Dungari Phuli
(Reg/2017/1769) were sown on 30 October,
2017 and transplanted on 3 January, 2018 in
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o}, 3T & vel ¥ 3 Recfioper & uferifud
AT BT BT Ppers MT-Hg, 2018 H P T 3R
SRpo Remfider & SRR aRumET Bt gof fhar |

Tt H TRIE [ 31 e Joaiad
(2018)

T B 11 TRI% ] T TiwEs s1d IS, 3T
HA, FHAT-780, HHT IS, HHAT ¥8, HHT g,
TT-53 Bl 21 S 2018 BT I1-T TAT 3R 6 3FRA,
2018 @ 1 x 6 HI. MY & Hdl FgRal & 3
Reefioper & ufeRifia forar mam Sww fRenfcer &
TR Tt uRumE! @t &5t o T

e B 1 SguH qeaid (2017-18)
AEGT & 24 foAl gerr ofier iR, ofier g, Sft-
1, Sit-41, Si1-50, Si1-282, Si-323, Si1-386,
Stef—2, Sieii—3, Sfiefi—4, Sii-189, Sii-384, Sfi-
2016-05, S-2016-06, St-2016-07, MEXT,
Il Albel, Fol g9ad, disii—17, G- 18, = 9=
Ao, Rafem alwar iR Ricgd dAida & T
fpamt & 9 fee fmor iR (dsfi/ 2016/
339), FfY a@wer (usft/2016/365) iR Sfia
SRS BT AY0T 5 TgHER, 2017 DI 3 § 2 HY. 3™
& q@usl ¥ 3 Reefide # frar = wqa 6
ge /e A, 2018 § @ 1 ik A
fEemden & AR uRomm &t got e T

Srud qRieomeds fhe

af 2017-18 & &l 7 & R e &
TS fhet g Sxft-an (Usft/2015/1437) @ik
SRSt (Usit/2017/1769) & A1ef fhami &
AegH foet germ oo iR (Usft/2016/339),
fafr @ (usft/2016/365) 3k Sfid A
(dsft/2016/2317) &1 USiiaxUl gg ST T
fopar |

Uotigd / gottavor arefs faes

o & i faet (fmr fawor, ofar Y efk ofta
) MR TG I v v (i eiHeR) &
URRETUT g ST USTh_ul e ot & 3fcrfa didielt

TG UhHITRY, 2 g A awrar w59 6wt Y
ara fod e offqr b s, oftmr orfes, oftar A,

three replications with the plot size of 2 x 3 m.
Crops were harvested in April-May 2018.

Evaluation of DUS Kharif Onion
Varieties (2018)

Eleven kharif onion varieties viz., Agrifound
Dark Red, Arka Kalyan, Baswant-780, Bhima
Raj, Bhima Red, Bhima Shubhra, Bhima Safed,
Bhima Shweta, Bhima Super, Bhima Dark Red
and N-53 were sown on 21 June, 2018 and
transplanted on 6 August, 2018 in 3 replications
with the plot size of 1 x 6 m on raised beds.

Evaluation of DUS Garlic Varieties
(2017-18)

Twenty-four garlic varieties viz., Bhima Omkar,
Bhima Purple,G-1, G-41, G-50, G-282, G-323, G-
386, GG-2, GG-3, GG-4, G-189, G-384, G-2016-
05, G-2016-06, G-2016-07, Godawari, Ooty
Local, Phule Baswant, PG-17, PG-18, Rani
Bennur Local, Sikkim Local and Silkuei Local
along with three farmer varieties Kiran Oraon
(Reg/2016/339), Nidhi Lakra (Reg/2016/365)
and Jeet Uraon (Reg/2016/2317) were planted
on 5th November, 2017 in 3 replications with
the plot size of 3 x 2 m. Crops were harvested
in the month of March 2018 and all the
observations were recorded as per DUS test
guidelines.

Varieties under DUS Test

During rabi 2017-18, DUS testing was
conducted for two onion farmer varieties Desi-
O (Reg/2015/1437) and Dungari Phuli
(Reg/2017/1769) along with three garlic farmer
varieties viz., Kiran Oraon (Reg/2016/339),
Nidhi Lakra (Reg/2016/365) and Jeet Uraon
(Reg/2016/2317) for its registration.

Varieties Registered/under Registration

Three onion varieties (Bhima Kiran, Bhima Red
and Bhima Raj) and one garlic variety (Bhima
Omkar) have been registered under extant
category with PPV&FRA, New Delhi for its
protection whereas seven onion varieties viz;
Bhima Dark Red, Bhima Shakti, Bhima Shweta,
Bhima Shubhra, Bhima Super, Bhima Safed and
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oftar g, ofter R, ofn thg ofiR fiwr @mge W
3R T8 ht e e ofimr udet fidiedt gg ey
T Ufionur/Sgud wier & arefi B

ATferahT 9.1 : IMSHITRIR -SSR hHY Gofiga forest

Table 9.1 : Registered ICAR-DOGR varieties

Bhima Light Red; and one garlic variety Bhima
Purple are under registration/ DUS Testing by
PPV&FRA.

3fTde WET ofiepRuT HEAT
Crop Vanety Application No. Registration No.

I (Vo ol T I (f1-780-5-2-2) 2 THI3 14 1300 f&Hib 1.7.2014 262/2015 f&Hid 19.10.2015
T ) Bhima Raj (B-780-5-2-2) E2 AC3 14 1300 dated 1.7.2014 262/2016 dated 22.10. 2016
Onion (Allium

cepa L.) ot fpeor (SheefiemR-597) €1 wl8 15 2014 RHiw 341/2016 &A@ 22.10. 2016

Bhima Kiran (DOGR-597)

19.11.2015

341/2016 dated 22.10. 2016

E1 AC8 15 2014 dated 19.11.2015

o X8 (f-780-5-3-1)
Bhima Red (B-780-5-3-1)

g2 Wit 9 15 2015 feA®
26.11.2015

342/2016 f&Hi® 22.10.2016
342/2016 dated 22.10.2016

E2 AC9 15 2015 dated 26.11.2015

e (vforgm T 3R (Teh-200)
derggTuer,)  Bhima Omkar(AC-200)

Garlic (Allium
sativum L.)

WTST 3R A & SIYUH URI&on h
AR

e, Sy sharaa, erewer, FrRET |ffy 3 . R
gl vitam, ST, ft. 7E™H, S . O Es 3iR ST T
S, TET, ggE dEe (JrErt/ Aee Srfirar
(3gud) & A1 AR -SIRASHIIR, ISR
& W 3R Aggd & U qeun 6 FIRE hHY
3R o7, aor g, feerp, mediwsR-glanshiam &
A1 22 AT, 2018 Pl AHer dob HY| 7. AR i
T TS Pl ASHITR-SI3NSHIR hY ferfafert &
T PRAAT 3R SHesfiemR & Il F yReIReE
Taf $T1 Sl T S TET, 3 SgeE aRAeET & Siad
ST 3R AEG P bl o IERETE 1 =euur fosa |
S Tg off Sga fma f5 Sigua wemr & afafa
foparl Y Q1 et Y fot Afed @I Y 47 foem
& edic /RIREE &g AfUd fhar wan1 dggd &
o § fpamt &t 9 foemt afka 27 et @
RITG & forq e fopam ) sf. 3997 sfiareaa 3iR
1. 3R, &, Mm MSHITRR -SSR, I HTR
6 Taesdl MR TIAFeEst & Irfdd w9 U4
TRAEPRUT GAGTaT A Il UIfad gUl d SR
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g2 T4 16 681 fiHid 6.6.2016
E2 AS4 16 681 dated 6.6.2016

427/2016 fgHi® 29.12.2016
427/2016 dated 29.12.2016

Monitoring of DUS Onion and Garlic
Trials

Dr. Umesh Srivastava, Chairman, Monitoring
Committee along with Dr. R.D Gautam, Dr. V.
Mahajan, Dr. S.J. Gawande and Dr. A.]. Gupta,
Pr. Scientist (Hort.)/ Nodal Officer (DUS),
monitored DUS Onion and Garlic trials at
ICAR-DOGR, Rajgurunagar and conducted
review meeting with Dr. Major Singh, Director,
ICAR-DOGR, on 22 March, 2018. Dr. Major
Singh explained ICAR-DOGR activities to
Chairman and interacted with DOGR
Scientists. Dr. A.J. Gupta demonstrated the
maintenance of onion and garlic varieties under
DUS Project. He also explained about 47 onion
varieties planted for evaluation/maintenance
including two farmers’ varieties of onion under
DUS testing. In case of garlic, 27 varieties
planted under maintenance including three
farmers’ varieties. Dr. Umesh Srivastava and
Dr. R. D. Gautam were impressed by the
cleanliness and updated form of laboratory,
storage and processing facilities at ICAR-
DOGR, Rajgurunagar. They were fully satisfied
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fyeanfden & SRR aTferd WSt 3iR T W fahy with DUS experiments on onion and garlic
T @ SN M W g kg @ GgE 9 which are conducted as per DUS guidelines.
. & TeeE, o o . e sk & g o First monitoring was done on 5 March, 2018 by

oRT el 355 5 AT, 2018 B & o) Zilp\t/a Mahajan, Dr. S.J] Gawande and Dr. A J.

R 9.1
Fig. 9.1 : Monitoring of DUS trials on onion and garlic at ICAR-DOGR
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St faeTe & aAreaw & @S # SfOrT SeRuT

Haploid Induction in Onion through Genome Elimination

ST ® SHumpd-egear & gIdFeRaT
e a1t IRac=

I (Ufor 9T Tel.) & PpiyigeTi e guR |
TTE ARy GRT T Rag HeaRaT dTel uRacd
& I TdeeRm Tva vadiv4404 & Shuwd)
CIAAY dYcde Bl Afdergel fpar Tl S
Seae Hif$ar W FHert o WRT oA 2g IPRA Tt
& IS & el i RR1T B FHdfad (TeAwe) &
wY § YN fhar 7| SHvhd-CTeran dReac o
IRUT 7 Il TS RT & A1 It avg fIaiia
B! D Ag—It DI TS| Ag—Wct b T, Jolae™
Hifsar Torfae gRUMERE R ogt Hf Sa 6 =)
R-R iR g et Hgt o1 7o fvar w3k 3=
50 ./t grumRiE go it Hifsar w
FYHIARA fopar TaT| g et af v Hifear w®
ERITTCRT 35T 7| 1S B Gt el b 37Ter THes
Hifear arel <¥e cgsd § FFiaRd T manl o
a®, 11 TR (YD Fg § 200 Hgl) Hf Ag-Wat
& T, 5 gaveq DI IS i T2 iR 5 Ag g
ST AT H §, T AYE &, UG T H IqH
& ATe] G Piggdl Dl EUMISRIA Joh HelaeH Hifeam
T QI ¢S & AAFIH & 91 PP HPIDIY P
SUIN H SR FeeNa4 {9 R TR STehdt
TIRA~ ST T

QST Bl bgl, AcCenH3 STTHUT-CIRAY hegdc
P AT S ATl FIFRIT A i & SR @
PSP T P I DIDIBA HpIRDIT b TN
X Suwdt srftreafs o1 fasebwor foar |

QTS ¥ pRGEB31-AcCenH3 3R STiuwdl-
YA hicde BT (T RIT HeaRdl
aret g uRads

AcCenH3 gRNA & 20 bp <IfFecieesd & 1
CRISPR-Cas9 2neniRd d+_} daex pRGEB31 @l

T fhaT T 3R TNsaeRem A TaAdi-4404 H
qfyerss fbar Tl g9 AU FY AcCenH3
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Agrobacterium mediated transformation
of GFP-tailswap construct in onion

GFP tailswap construct was mobilized into
Agrobacterium strain LBA4404 for Agrobacterium
mediated transformation of onion (Allium cepa
L.) cv. Bhima Super via indirect organogenesis.
Root tip of germinated onion seeds were used
as an explant to induce the callus on callus
induction media. Well-developed calli were co-
cultivated with Agrobacterium harboring GFP-
tailswap construct. After co-cultivation, calli
were screened on hygromycin (50 pg/L)
containing selection media. Non-brown and
Light yellowish calli were selected and
transferred to shooting media containing 50
png/L hygromycin. The regenerated shoots
were transferred to rooting media. The
regenerated plants later transferred to in test
tubes containing %2 MS media. So far, 11 batches
(each batch of 200 calli) were co-cultivated, 5
events have been generated and 5 batches are
in shooting induction stage. 2 proliferating calli
of a batch after two rounds of selection on
hygromycin containing selection media
showed GFP fluorescence, when subjected to
GFP fluorescence analysis using confocal
microscope. Onion calli were infected with
Agrobacterium harbouring AcCenH3 GFP-
tailswap construct and calli after two rounds of
selection were analyzed for GFP expression
analysis using confocal microscope.

Agrobacterium mediated co-
transformation of pPRGEB31-AcCenH3
and GFP-tailswap constructs in onion
CRISPR-Cas9 based binary vector pRGEB31
was cloned with 20 bp nucleotides of AcCenH3
gRNA and mobilized into Agrobacterium
strain LBA4404. As well as GFP tailswap
construct driven by AcCenH3 promoter and
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NTED 3R AcCenH3 THITS GRT ATferd STgwmd}
ISRATT BT SRT dex pCAMBI-2300 H Tl fopa
TR 3R WNeae R & LB-4404 T Aifderrgst
T 37 SF eded Pl e el RO & alel
SFT Eidee e @ Tt (Tfor HaT Ue. ) i R
& DG B WINTCRIT AEI dlel g uRacH 8
TS AT YN fhaT 7| 319 TDb 4 AG! BT HE-
et T 3R T W 2 g ge seaee Hifsar |,
1 g Aelaed Hifsar 7 sk 1 ag vReew Hifgar &
2l

AcCENH3 N-3Id & & faag Uleligaiael
RN @1 fRmfor

ACCENH3 & TH-2del 3fUeid & HeeiR & ©Y H
TFRIYH daek § FAM fhar T 8iiR ~gsiieis & 2
HAhe oMl H veaiet s9M & foflt ACCENH3 N-
I &F & URSHd AecR BT SUAN BT Tl 14
ST & TR R 1 .37, WS & A1 FaR IR
yfcRemT Y Q1 Ao Uity &t Jrdr &6 gfY
2g e sAlfeT & folg @l ARH a1 SUANT o /T
(R 10.1)1

AcCenH3 terminator was cloned in binary
vector pPCAMBIA2300 and also mobilized into
Agrobacterium strain LBA4404. Both the
Agrobacterium

strains harboring these

constructs separately; were used
simultaneously for Agrobacterium mediated co-
transformation of calli of onion (Allium cepa L.)
cv. Bhima Super. So far, 4 batches have been co-
cultivated and among them; 2 batches are in
shoot induction media, 1 batch is in selection

media and 1 batch is in resting media.

Raising Polyclonal antisera against
AcCENH3 N-tail region

N-tail epitope of AcCENH3 was cloned in
expression vector as multimer and purified
multimers of AcCENH3 N-tail region was used
as an antigen to raise antibody in two New
Zealand white rabbits. Four successive
immunizations with 1mg of antigen at an
interval of 14 days were performed. The crude
serum was used for western blotting to confirm
the recognition of the multimeric epitope (Fig.
10.1).

T 10.1 : ACCENH3 W-2ua Heemd & fafre Aiguranh & fivg @l WERRT & SWIRT & dve sdre (o 1 :
aReNfd AcCENH3 Ui, @ 2,3,4 : Uferd |uT d $d UIeH)

Fig. 10.1 : Western blot using crude antisera against different concentration AcCENH3 N-tail multimers (Lanel:
purified AcCENH3 protein, Lane 2, 3, 4 : Total protein from Allium cepa)
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Tribal Sub-Plan for onion and garlic

AGRAR (9ERTY) § ST SU-FIor1 6l
UINIGIER)

AU & T MgHa™ e 7 &
18-19 S, 2018 & SR ISR H SIS
SY-JISHT & d&d Eh WS SdTed Hrenfidht )
g feadia ufdteror o1 M foar, R FeRaR
7t & 55 fopaml = T fora| 7. aoR Rz, Feees,
SRR -SI3NSHIR = U Ifn &1 =T s
3R fopamiT & forw SraneiiamR senfifhat &t sTHaRt
21 SRR -SIRNSHeR & 21 d TAUAT g W
e Afaifdr . &, €. aars, gdf-Fcere, smiveR-
SeNSiterR vd qd-gerufer, diuadddt, grtett 3 ui
anfearft foral @ Fefa e F. T St T,
= dsTh (SFEF) a Aed MRy (o))
7 ot & dgd Fenfera TfAfafeR 3R 51 AT |
PRI T UTH T TR Uh19T STAT| TRt QST ST
W ARYE R & Frouon 6 o Ht T3
fral 7 onfeardt &7 g fhy M wrf & fog
IMEATIR -SSR HT ARTET |

Tribal Sub-Plan Activities in Nandurbar
(Maharashtra)

ICAR-DOGR organized a two days training on
“Kharif Onion Production Technology” under
TSP scheme on 18-19 June, 2018 at
Rajgurunagar in which 55 farmers from
Nandurbar district were participated. Dr. Major
Singh, Director, ICAR-DOGR welcomed the
participants and briefed DOGR technologies for
farmers. Five tribal farmers were felicitated on
21st Foundation day of ICAR-DOGR by chief
guest Dr. K. E. Lawande, Ex-Director, ICAR-
DOGR & Ex-Vice Chancellor, BSKKV, Dapoli.
Dr. A. ]J. Gupta, Principal Scientist (Hort.) &
Nodal Officer (TSP), highlighted activities
under TSP and benefits gained by the farmers
from this scheme. Lectures and field
demonstrations of kharif onion production were
arranged. Farmers appreciated ICAR-DOGR
for its work for the tribal area.

o 11.1 : arRfiveR-SlansiiaR & Aot & sicrfd wfdremon
Fig. 11.1 : Training under TSP at ICAR-DOGR

Qe 7 gRaR 7l o fiuet qor wieaRT & 37
9-10 JeTig, 2018 P! P.fA.2p., TGRIR &b FgANT |
Sread} QT & i TR =TS giaeer vee
v R Q1 feaxdia ufdreror Brishy @1 e )
T 182 3R 112 SO fHam = 9 foram ST
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The Directorate organized a two-days training
on “Kharif onion nursery management” under
the TSP scheme in collaboration with KVK,
Nandurbar on 9-10 July, 2018 at Pimpale and
Khandbara of Nandurbar district. It was
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iR g, e, andiveR-gensiier w s
STfRPIRY, P peATT AT, TGRIR PRIHH b I
afiafr &1 st Sues urdiar, Su-fFeeres, FRN v
AGRER; S1. g, Sl Urdld, fSfefl agure St
IR, $.9.%., AR & favg awg e ik =1
ORI @RN A FHRIE $F 2T §ergl 1. T S, AT,
Aedt frprt, uadt 7 W TR Uded W
e fear ofik duadt affafdrn qen S
Al &1 TSHfdesT UR g9 THTal &bl STHBRE <l
g 1fifY 7. woR Rig 7 Seoic g a1 ot @
fopeeg ofir 2rfeh & W1, SdRep, Pieres, T gu anfg
faafka fpe qen feamT 5 Srrowdr U a1 & forg
Y PeATvr PR R TH1 STl TGRAR el &
gereft qor WiedRT Mial § i 26 3RpER, 2018
® IS GlYgerell Yegd deT 9N Ud dggd ol
IS et fIvg W ta axfia afdremr srisma
&1 IR o T R 124 ST feaer =
IR foraT| STERATR-SIafofiamR o FgeaR el &
AR iR straoft Tiat & fHie 21-22 R, 2018
& RE I T4 oAggT & IFd Wl iR A
S’ fawg R Q) feasdta wfdreor iy @1 off
SRS fohaT| FgRaR & fAftrs ATl | T 145
TSI o = rfeps & 9rT foram) F. T SF. 6T
T si. fogre IR.aS. 7 39 e dRiGT &1
Farer fhar @i% BT & SR Wt fey oftm
gl ¥ hY B IuST R Pt 40 Fegor qerm &t divam
& SRE QN U4 dggT dg del JUEdRh diel
TG TR 63 a9 AT fahT M| 39 arfiraer
S A @IeT U g & arforfedes Wt
PR & AT AU PIY IcUGT Pl FTGRIR P TATYR
et H FeTfid &Y 1 a1 foha ScuTesd dufal &
e | I di gResrd & &l

i ] | T

E’:T 9
r— F——

.l r‘i L

attended by 182 and 112 tribal farmers. Dr.
Major Singh, Director, ICAR-DOGR & Nodal
Officer, Krishi Kalyan Abhiyan was the chief
guest. Shri Deepak Patil, Dy. Director, Dept. of
Agri., Dr. U. D. Patil, District Animal
Husbandry Officer, SMSs from KVK,
Nandurbar and other dignitaries graced the
occasion. Dr. A. J. Gupta, Nodal Officer, TSP
delivered lecture on nursery management in
onion. The chief guest Dr. Major Singh
distributed the seeds of Bhima Shakti,
fertilizers, insecticides, fungicides, spray pump
etc. to tribal farmers and highlighted about the
Krishi Kalyan Abhiyan for creating awareness
among the farmers. A training was organized
on “Nursery management in onion and
commercial cultivation of onion and garlic” in
Palashi and Khandwara villages on 26 October,
2018 in which 124 tribal farmers participated.
ICAR-DOGR also organized training on
“Improved cultivation and seed production of
onion and garlic” on 21-22 December, 2018 at
Nagare and Shravani villages. About 145 tribal
farmers from different areas of Nandurbar
attended the programme. Dr. A. J. Gupta and
Dr. Vishwanath R.Y. organized these training
programmes. In total, 40 demonstrations
during kharif on bulb production of Bhima Dark
Red and 63 demonstrations during rabi on
onion and garlic bulbs and quality seed
production were conducted. Most of the tribal
farmers have initiated selling of farm produce
through two Farmers Producer Companies
established in Navapur taluka of Nandurbar.

3 11.2 : FigwaR et § Soadt & sfafa ufreor g fFrovor

Fig. 11.2 : Trainings and demonstrations under TSP in Nandurbar district
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qafeR gt & H SR SU-IISrT
& afafafear

gaToR a8 § QreT i Wit @Y ggrar o & oy
STSTIA I oAV & rref fafdrer wfafaftrrr smanfora &Y
TE| IR QAR gddig qsdl AT HETAd, AN S,
AR qeT U U H Pt 80 WaH fReuun
(W% # 40 freun dor <& 4 40 freuun) @r
MRS fhaT 7| STERAITRR -SSR gRT Wi
o & SRE T gor qerr e erd Y ok Wl
H T & R T afth =T & ST Suetey aRIT Y
(v Uwps & foru 4 f5.am. ufer e | amgRfiveR-
SlansflerR grRT a1 Wi der & @
Sy Uenfifhal & IR ¥ THSR UgH HA & forg
3 Wl J Per 08 Ufdrer drishH Ao fhy e
RS9 oot 434 fHami =1 9 fora)

Tribal Sub-Plan Activities in NEH
Region

The various activities were carried out for the
benefit of the tribal people for the promotion of
onion cultivation in NEH region. In total, 80
field demonstrations (40 demonstrations in
kharif and 40 demonstrations in rabi) were
conducted in four NEH states viz., Meghalaya,
Nagaland, Manipur and Arunachal Pradesh.
The onion seed of Bhima Super and Bhima
Dark Red were provided by ICAR-DOGR in
kharif season and Bhima Shakti in rabi season (4
kg per demonstration of one acre). Total 8
trainings were conducted in these states to
provide knowhow about kharif and rabi onion
cultivation technology developed by ICAR-
DOGR in which total 434 farmers were
participated.

arferadt 11.1 : Q@R &g &= o maifsia ufrerr v Fegor

Table 11.1 : Trainings and demonstrations conducted in NEH region

qEar 6 FE=ar Onion
varieties

No. of No. of

ufdraror

Trainings

yfdreor va Amgqon
& arureff

Beneficiaries of

demon- farmers
strations selected

A ofta

trainings and
demonstrations

SRRV TeT
Arunachal 10 10 10 10 10 10 1 1 50 50
9
Pradesh R e
der  Bhima
ofs 10 10 10 10 oy Shakd . 10 1 1 60 40
Nagaland e
’ ag? 10 10 10 qp [ B 10 10 1 1 72 63
Manipur Super
and
AT 10 10 10 10 ~ Bhima 10 10 1 1 53 46
Meghalaya Dark
Red
el 40 40 40 40 40 40 4 4 235 199
Total

fAeuor : af 2018-19 & GRM YR IHUTT & HROT
GEer TRl § & B3 W% QST (000 SHIsAT B
IHAF Ugdl 2| fHaml =1 Aurg & 3§ off ifep Jurg
& TR TR &b SR AL AR ARGR § AR iR
R auf & HROT, fHaEl gRT 96 T TR TR
I3 Y JREHD IR & TG eI JoAdl &% Got
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Demonstrations : Due to excessive rainfall in
2018-19, many kharif onion
demonstration units have been damaged at the
nursery stage. The farmers raised the seedlings
but due to heavy and continuous rainfall in
Meghalaya and Manipur during the initial

the year
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&I TS| IRV TdT H, TRIT W H HIRfh R
S {6 AR 3T, A1 T8 3R BTt Ia<T 1fE <
T, EIeifh Had [IBRT & Yo RO § Serarg
g@er off g 91 ¥ quHE ¥ IAR-ded (12—
25%1.) 1 theIel bl yHTfad g3 | fohaamil =1 et HElA
&S 91T 3R ST BT IAGROT ST g3 Jells—
SFRKT 2018 H AT09H H 39 gig g8 il aore |
diegertetr & SigRi T ITRetfadT s T8 % safery,
YRt ST H 39 FHRI13N W §9 & fofv 3FTel FTet
T Il § ST e Wenfidt 9% S|

&t & GRM, wft o (VeETerg, ARTets, AR Sk
JreUTae uedT) N i ofth @S & i | sigRur
90% ¥ 31ftrep 2l W& el & S B TdaR-foxIsR
2018 H UlgeIeT § S1m 7 3R SaRI-Thvart 2019
¥ g uferifta fbar ) Armels d el @y <&l
WIS &g Bl 20-22 TH/3. SUST UTH 83| IRUIRIeT
TR § &R ST Y SUST 35-40 T/, & P TS|
gfF IR ¥ & UN BT eI 20-30 U Ufey
fopatom oft ety fasht o forg & It di Fars ave
& RIpIReT &t T revTae e, AR, HETer
3R AFle SR gafeR uddia I & <&t et &
&G ABAAYD T ST ADhd & |

R 11.3 : +fir s1h Y dY dreenen (AfQR)
Fig. 11.3 : Nursery of Bhima Dark Red (Manipur)

8 L ! s U 1_-
i am s # > :_!ILL“q.:

T 1.4 : Ry & fov IR &1 T

stage of the seedlings, high mortality was
reported despite the protective measures taken
up by the farmers at their end. In Arunachal
Pradesh, physiological disorder such as bolting,
thick neck and skinning were observed
especially in kharif onion although, climate
favoured in early stage of crop growth but later
fluctuations in temperature (12-25°C ) affected
the crop. Farmers grown the seed in the month
of August and seed germination was good. The
temperature rised high in July-August 2018,
due to that, seedlings in nursery were not
survived well. Therefore, to avoid these
problems in kharif season, onion set technology
will be introduced in these states in the next
year.

In rabi, onion seed germination of variety
Bhima Shakti was above 90% in all the states
(Meghalaya, Nagaland, Manipur and
Arunachal Pradesh). Rabi onion seed sown in
nursery in November-December 2018 and
transplanted in January-February 2019. The
farmers in Nagaland received 20-22 t/ha yield
of rabi onion bulbs. The yield of green onion
was recorded 35-40 t/ha in Arunachal Pradesh.
As the rate of green onion in market is Rs. 20-
30 per kg, it was recommended to harvest green
onion for sale. Rabi onion bulbs can be
successfully grown in NEH states like

Arunachal Pradesh, Manipur, Meghalaya and

Nagaland.

(3rEUITEIA TIQYT)

Fig. 11.4 : Green Onion ready to sale (Arunachal Pradesh)
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ufdreror

AU U9l H ImAfora fbu v ufdraror wrispH:
JMEHAIR -SSR 7 IFEF U HY FRrfener,
Fo1g Y Rafenem, ardtare & dgam ¥ dvadt
JIoFT & d8d e 5 SH, 2018 B Hvauw,
gRfteTe (3ReUad UedT) ® fhami & fou adiw
o 1 Ieured Wenfidhl’’ v wR g ufdremr
BRIBT BT IS Tl FIFT 50 st 3 39
gfdterr srRisy § 9FT form st woe safa oM,
TARIUe MR (STEE!) 3 wfayfil @1 ward
fpar| oRfe e § S7. T, w3, e, aRks
denfep (P fRaR) va Seadi-ewa & diarg
IOV QT § NIt QST &t Well Y maeamar
W SR 11 ST M 7 IR U P ST
ot & forw ot uRas T & dga & STH areft
TfrfafeRt @1 faedR | qui fasar iR ufefy o
GRIP QN I Wl )T okier B & forg
uRa farl sf. 9t w1, gRer, S, B Harfieme™
T IR U & ST fhamT & forw fhg o7
R AR BRI TR Yp1eT STell| TheR . T4, S,
oS, 3reTel Heoi fasm iR & S, vy faewsy,
Hdftds, gdf Ry =1 oft gferfiay a1 wafera fasam
. T, T, M A W% W Sargd Hienfifdar
TR TR < iR framl ot et it Wt Y ughrt
qA Hefod Farel & S oft fRul sngiveR-
SlNSeR gRT fIpRid @it Seure drenfifdsat R
T @1 difa famm w8 g <@, THIRIe
TR (FFTET), IR0 Ul & U 3N &
YIETG SI19 o AT BRIHH T AT g3TT| ST pH
§ ¥&ft & foru @t SeureH denfifeal & aR § fhami
o ufIrfarg e & fow @ W denfidt w4
TReRl, 2019 BT AHRFT Mg § T 31 HroRT Hfreqor
B A fopam T fd 50 fha™T 3w form)

Trainings

Training programmes organized in
Arunachal Pradesh: A training programme for
farmers on “Production Technology of Kharif
Onion” was organized at CHF, Pasighat
(Arunachal Pradesh) on 5 June, 2018 under TSP
scheme by ICAR-DOGR in collaboration with
College of Horticulture & Forestry, Central
Agricultural University, Pasighat. About 50
farmers participated in it. Dr. Pranabjyoti
Sarma, Associate Professor (Horticulture)
welcomed the participants. In introductory
address, Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) & PI for TSP-NEH
emphasized on necessity of kharif onion
cultivation in Arunachal Pradesh. Dr. Gadge
elaborated the activities to be done under TSP
project for the tribal farmers of Arunachal
Pradesh and motivated the participants for
conducting demonstration trials on kharif onion
cultivation. Dr. B. N. Hazarika, Dean, College
of Agriculture highlighted institutional
activities being carried out for tribal farmers of
Arunachal Pradesh. Professor Dr. S. D. Warude,
Head, Vegetable Science and Mr. Riba, Subject
Matter Specialist, KVK, East Siang also
addressed the participants. Dr. S. S. Gadge also
delivered presentation on kharif onion
production technology and answered the
queries of farmers about onion cultivation
practices. The farmers have been shown video
on Onion production technologies developed
by ICAR-DOGR. The programme ended with
vote of thanks expressed by Dr. Chandra Deo,
Associate Professor (Horticulture) & PI for TSP,
Arunachal Pradesh. Similarly, one off campus
training on rabi onion cultivation technology
was also organized on 1 February 2019 at
Namsingh village to train the farmers about
onion production technologies for rabi season
in which 50 farmers were participated.

W= 2 11.5 : URiEe (reuTae Ueer) § ufdreor
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- Fig. 11.5 : Training at Pasighat (Arunachal Pradesh)
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Areis ® S fdy o ufdrer arfew
IMEHIR -SSR GRT TPl b Tldeara
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TAQURIATRE! F Hfer it a1 T fomam) &F. o, o,
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¥ U YD F I+l Afdrg fewaforat €t eF. e
q AFMeIS # W% WIS B Wt dY SEaTHeT IR
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Sleadt aReT & dgd & T arett wfafafery @
foRaR & gufF fman &iik wferfi @t @’ wirsr it
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fam mhwR el & agaT,  Su-gaufd,
THAUCARIRS!, AMeis faafiemes 3 TauesmRe! &
USRI TR U1 ST 31 AARTele § wret &t Wt
& FHrEETRl & gR ¥ 91q Il ST T, T M A
G TSl Sedred denfifedt R off wRefer < aii
ot feui Sf. argfar, denfre, TSRt (Hestt
BT ), AMs &g 7 ff W I R hHie
Trefisfial & TEed R IR STl JmSHiveR-
SleiflemR gRT fIaRia @ Ieurg Henfifdsa o
foraml o1 difear fema wam o o €F. . . i,
fefiernea 7 gwgarg e uRga ATl SRie @
AI=GI Sf. HIIMBIAT B!, AP AITISI
(i) o of. afead o1, WERd UeHd
(o) Ter st IireiTger, aRe daidh Fead
SRT 5T TaT| S UfeTeror SHRfH! @ Mo YR
gdc & H WSt & Welt & g TG HHEHT &b IR
T SIFroadl UgT e & SeQd | dT TIEUd & H
QST T Wl Dl ST <4 & ol 39 sl & fafde
uidhe! & fAfe Tidl & gegd fhami & uga™ o
& forw oY fmar )

Training programmes organized in
Nagaland: A training on “Kharif Onion
Production Technology” was conducted at
SASRD, Medziphema on 8 June, 2018 under
TSP scheme by ICAR-DOGR in collaboration
with SASRD, Medziphema. A total of 60
farmers from different villages of Nagaland
participated in it. Prof. A. K. Makar, Dean,
SASRD welcomed the participants. Dr. S. S.
Gadge, Senior Scientist (Agricultural Extension)
& PI for TSP-NEH emphasized on necessity of
kharif onion cultivation in Nagaland. He
elaborated the activities to be done under TSP
and encouraged the participants for conducting
demonstration trials on kharif onion cultivation.
Dr. S. P. Kanaujia, I/c AICRP (Veg. Crop),
Nagaland Centre stressed on importance of
onion crop in Nagaland. Prof. Dr. T.
Lanusosang, Pro-Vice Chancellor, SASRD, NU
highlighted achievements of SASRD and
spoken upon the prospectus of onion
cultivation in Nagaland. Dr. S. S. Gadge
delivered presentation on kharif onion
production technology and answered the
queries of farmers about onion cultivation
practices. Dr. Waluniba, Scientist, AICRP (Veg.
Crop), Nagaland Centre also delivered
presentation on Insect Pest Management in
Onion Production. The farmers have been
shown video on Onion production technologies
developed by ICAR-DOGR. At the end, vote of
thanks was expressed by Dr. C. S. Maity,
Associate Professor, Department of
Horticulture, SASRD, Nagaland University.
The programme was coordinated by Dr.
Moakala Changkija, Assistant Agronomist
(Scientist) and Dr. Aastik Jha, Assistant Breeder
(Scientist) and Ms. Yongkongtula, Senior
These
programmes were held with the aim of creating

Technical  Assistant. training
awareness on the importance and scope of
onion cultivation in NEH region and also to
identify interested farmers from different
villages in various pockets of these states for

promotion of onion cultivation in NEH region.
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g 11.6 : HeimhaT (ATTRle) § Ufdrerr HrfgH
Fig. 11.6 : Training at Medziphema (Nagaland)

AHIGI-WS W oAgg gHa™ e, gor =
Thel 3t WihedRal ARAS Us Hd SIAUHC
(THUTHaIREY), ATTels fafierers (), Afgshar
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e, MSHTIR-SISHRIR, oI 7 AHRIE Y M
sl sf. Rig 7 AMTeis § QIST & Hged IR FHTaT31
TR 1T STetd gV AT I MicwTfed fohar ok et
f5 ATl H WIS @l o Hed YRA § He 1fern
g 3R safey v fram @ serfrlR = |
GG PR 3R S goid & forg ot a7 dRieH g%
feparT TRIT oml 5 AFRRTET quRs, T SRT, AT
T off ool e fewoft € Sged TURE & 491G,
g1, doig v, M, aRs AT vd Sueadt-TEET
&b U ISP A IMSHITIAIR -SSR Y =t
U4 g Wi’ oR uRegeitansor feam qer et
T IaTeH Ut R USargort IRgd &t RrRfa
3IIATG FATHIT AT F ST, TSRl ARTIBR, JSTD,
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& foru Ao -ggwr) gRT foham | Tl o g,
g, TS TUT DA F IR o e
Afed 40 fra wferqifant = 9m form | ==f & SR
Al = TSt T Wit § 9T 3T aTet! 3T FHRm
1T Y 3R fawy faewsi 3 Suartt gema fu A
F 10 FYg B SAfIPp gEl aret ey fe off
faaRa fopy T @S &Y Wl B gg@T < B [T
3 ufdrerr srfer MR fhar T o R e
g TR ANl B maegdar d gff grft 3R ey
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ICAR-Directorate of Onion and Garlic
Research, Pune in collaboration with School of
Agricultural Sciences & Rural Development
(SASRD), Nagaland University (NU),
Medziphema conducted farmers’ training on
“Rabi  Onion Production Technology” at
Socuunoma village of Nagaland on 4
December, 2018. The inaugural programme
was chaired by Prof. Akali Sema, Principal
Investigator, TSP-NEH for Nagaland and the
programme was graced by Dr. Major Singh,
Director, ICAR-DOGR, Pune. Dr. Singh
encouraged the farmers by highlighting the
importance and prospects of onion in Nagaland
and stated that the wholesale price of onion in
Nagaland is the highest in India and therefore
this programme was initiated to help the local
farmers to become self-sufficient and also to
generate income. A brief remark was also given
by Mr. Mhiesisato Vupru, Gaon Bura,
Socuunoma. After the inaugural function, Dr.
Shailendra S. Gadge, Senior Scientist & PI, TSP-
NEH delivered presentation on “ Onion and
garlic technologies by ICAR-DOGR” and
advisory on “Rabi Onion Production
Technology” which were translated in local
language by Dr. Moakala Changkiri, Scientist,
AICRP (VC) & Co-PI (TSP-NEH for Nagaland).
The training was attended by 40 farmer
participants including TSP-NEH beneficiaries
from Hekheshe, Zhuikhu, Bade and
Socuunoma. In the discussion hour, farmers
shared their problems which they are facing in
cultivating onion and the subject experts
provided helpful suggestions. Demonstration
kits consisting organic inputs were also
distributed to 10 farmers’ groups. The training
programme was held with the aim to promote
onion cultivation which automatically will
mend the requirement of the local people as
well as it would be a source of income
generation as onion cultivation is not taken up
by many farmers. The villagers expressed their
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& U 31T o BT AN &1 Fifch TITST Wt B
fra gRT &1 & STt 81 SeadT-THSTd & 3iafd
T UBR & BRI dHY IwHard & forg amion = ggg
3R Uehe fham iR BrRisH &1 Fherar & g
URT AT = DT AR 1| R80T 1 FHwerd
1. T =11, JeTiep, TarERiemdt () va Hg-
T 3T (AFTels & forv Sedd-uaETE) qen
ff. IRTPIGelT, HRIPH AP GRIT a1 TaT| ST
qIGaT, d=Te SRRt (%) va dg-vam
WD (ATt & oy Sgadl-gAgter), arram!
ARTetE 7 g=dTG S IR fhaT |

ffm 11.7 : ?:ﬁ%ﬁ'ﬁﬂ (ArMete) § wfdtemr Fig. 1.7 : Training at Socuunoma (Nagaland)

qforqR Td dateg § Smaifora ufter srfe
St AoFT & dgd qarR &F & Iy sty
AU Prg, TAFheye, IR (FRYR) o fiHi®
17 S, 2018 &l fHaMI & U Wit W IeureH
UrenfiR fosar R uep ufdreror erisss o1 e foham
T BRiH H PeT 72 TR 3 A foram| <&l @t
IcuTeA WEnfidh s v o uferr sriy SR
SR H 8 IR 2018 &l SRS b mar forge
63 fHAMT 7 9FT form| @RIt @TeT ST Hienfidht
o w® 23 S, 2018 & IR gdf &F & fog
AP IFIHIH IR, 3T (Haed) H @
Tfare10r BRI BT A T Tl BRiepT F -
A1$ et & 53 foami = ¥ o A7 16 srager
2018 Pl AIPH3Y NTHH IR, ST F Ua 37
TfTe70T PBRISHH BT TR fobam 1T ORI 46 fapami
T 9T foram| Tfreror & g SMEHUSR-SINSIIR
6 e it Bl et ¥ fdRa fasar wm

Tl N rite
et T A e et

heartfelt gratitude for initiating such a
programme under TSP-NEH and assured full
cooperation for the success of the programme.
The training was coordinated by Dr. Aastik Jha,
Scientist, AICRP (VC) & Co-PI (TSP-NEH for
Nagaland) and Yongkontula, Programme
Assistant. Vote of thanks was proposed by Dr.
Waluniba, Scientist, AICRP (VC) & Co-PI (TSP-
NEH for Nagaland), Department of
Horticulture, SASRD, Nagaland University,
Medziphema, Nagaland.

- ey
[

Trainings in Manipur and Meghalaya : A
training programme for farmers on Kharif onion
production technology was organized at ICAR
Research Complex for NEH Region,
Lamphelpat, Imphal (Manipur) on 17 June 2018
under TSP scheme. A total of 72 farmers were
participated in the programme. Another
training was organized on Rabi onion
production technology at Imphal on 8
December 2018 in which 63 farmers
participated. A training on Kharif onion
production technology was organized at
Umiam on 23 June 2018 under TSP scheme. A
total of 53 farmers of Ri-Bhoi district
participated in the programme. Another
training was organized on Rabi onion
production technology at ICAR Research
Complex for NEH Region, Umiam on 16
October 2018 in which 46 farmers participated.
The onion seed of ICAR-DOGR varieties was
distributed among the farmers after trainings.
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wenfirh &1 ZdiaRo

Transfer of Technology

AT ufderor wrRfsH
TS i GaTs 3R HeRU | THSIGHS, JMEHSR-SIsMSiemR, | 2 3ffet 2018 qur ¥ 32
YT, g TeFare!, Rrem g | R
ST & gl Dl HSRUT &l SITAU, MMSHITIR-ElRASTR, 10 31, 2018 qu 14
§ guR &g frerd =N | ISR, 9o MR- foram
HERU T8 T FHfor SIEISIEIS
ITRTR
TS Y GIE & TG BT | THSITHS, MSHARIR-SIeNSIeR, | 23 3, 2018 qur | 27
PELOE] SRR, o7 A, et gor e
WIS 6 G, STAR iR | TS, SMEueR-SieinlelR, | 27 amiel, 2018 qur § 24
HER RIS, g digardt, g Cacil
TS G e 1R T R MR, I SN fmm | 2 92, 2018 Fdlefl, | goT & 156
P SheToT BrichA qor foram
TR T IUTe UIeNfdhl| Trehioastt, smeeleR-SteisiieR, | 3 7, 2018 e, | o & 28
RIS, o1 o oy
G QST & dtgener TSTIgHSt, mSeivamR-gleisle, | 16 A, 2018 qur ¥ 25
TR AT SRR, goT RFHET, gor foram
Wh QST Y Grereelr TS, SR -SleSieR, | 24 7€, 2018 qur § 22
TIR AT ST, gor TeHATS!, gor e
G WIS IATe HEnfidhl| St & ~ad dg Saediic wesed 8iiR| 2 5, 2018 IR TT &
/AT SCITA, IRTORA TRIIOYR, fretr fatfgR ik
SR (STR weer) | Mg ~et &
55 fodr
TN QTS &Y ITg Aeadt-TETE, ISR - 5 S, 2018 IFEMI| U Uee
RERIGE ZleSMaR, ISR 31k Hvauw, | wd arfdh ¥ 50 fram
gRAteTe Herfdererd, uRitare
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W% N Icured Henfid| dvadl-Et, arediusmR- 8 S, 2018 BfY | ATMeIE & 60
ZIRISTaR, ISR, goT 3iR e oiR arefior foam
T
TRI% W7 Ieare AEnfiehl| Shoadl, SgiivaR-Slatshan, 18-19 S, 2018 | el FgRaR &
RSO, g0 SERATeR— 55 b
EEISICIES
ITRTR
TR QST Y IS TS TS, SMTEAUSTR - SIS 3R 23 I, 2018 e gor & 27
Rt RISTRAR, o1 fresars!, e qur | o
TRI% T IcuTe Uil waefivgsh, smeRiivsmR—glansiiam 26 S, 2018 x| el g0 4 26
RISoTR, ol oTE, el gor T
W% QST T Grereelt Ao, SRR -SIaNsiiaR 9-10 JeTi8, 2018 | fFeTl AgRaR A
ERE TSR, gt fiver ik wigart, | 294 fham
INSUSECIN
TR QST & dtgene THSITGHSH, SMSHITaR-El3istiemR 12 JaiE, 2018 fSTem gor & 23
ISCIRE] ISR, goT TeRaret, e gor | fam
W% QST Y rereett THSIUHSTT, JTERAUSTR-SI3NSITR 20 JaiE, 2018 et gor & 22
PERE ISR, gor o1, e gor foram
TRI% =TT I Tteemer TASTHST, MERATTTR -SSR 23 Jaig, 2018 e gor & 25
e ISR, gor e, Rrer gor e
Tell TRI% ST ScUGd | URSTOHST, SMSHITRR-SIeISIeR, | 4 3FR, 2018 et gqur & 26
e RISHOR, gor Ware!, Rrer gor | e
TBl TR WIS SATGH | THSHUEST, JMTERIeR-Siaisiiam 10 7R, 2018 | f7am gor & 28
SN RIS, g0l Tl fRrer g | R
Jodl G WIIST IS | THONUHS], STERiUeR—Sl3sfiam 16 3R, 2018 e gur & 25
Srenfieh RISoTR, ol SR, e g | e
Jed] TNI% W IATe | TS, SeiivaiR-glansiiam 21 3FRd, 2018 e gor & 23
Trenfiehy ISR, gor R, et gor o
qelt TRI% ST ScaIGd | URSTIOAST, SMSHIRR-SIeSieR, | 27 oFRd, 2018 | el gor & 28
Hrenfihy TR, gor Siigeids, e gor | o
Wl IS I ddie | aRASHT (e, ST, gul 31 eFRd, 2018 | e gor &
Tiglel!, e gor 125 M
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st @i et dteerer | wEetiemst!, EAveR-eisiemrR, | 6 fideR, 2018 ST gor & 24

PEE] SRR, goT Gegare!, e gor | s

SMTSAITIR-SISTSIAR GRT | ATSATAR-SIASHSR, IR, | 25 4R, 2018 | g4, e

IR @t ok @ege | qor CIERINGI RS STEAGTR P 12

Hrenfidhr BN T

N 3R TG SedreT TAUTHECI3MTS, NEHTRIS], RIS 8-10 IR, IR TS F 25

Trenfidt 3k ueem 2018 AR~ | fvam

ZlaNSiarg,
ITRTR

Il o7 IUTeT doelh TS, SMTEHUSTR - SI3NSI3TR 12 JagaR, 2018 | R gor & 23
RISFOTR, 9ol AT, Rt gor e

&t ST IUTGH Tl | THeEST, JMEHAUR-SIeiSiemR, | 23 3@geR, 2018 | e gur & 22
SRR, goT gisaret, e gor | fram

W 3R TG Y !, JMSHITIR-ElaAISTaR 26 TR, 2018 | RFeTr FAgRaR A

TR el et § ISR, gor ganeft 3R @igawT, | 124 foae

EIEKICIRECIoE] ISEISTACIN

QST T ST IeqTe TS, SMTEHIUSTR - SIS 3R 27 JagaR, 2018 | Riem gor & 28
RISHOTR, 9ot e, Rrer gor e

&t ST TG dhlh | THeiESt!, MEAUeR-SIRISieR, | 31 3/ager, 2018 | e gur & 27
RIS, g0l e, Riem gor | R

<l ST dgeTe YEEE | GSIUEST, STERUSTR-SIBISeR, | 5 FdeR, 2018 et gor & 25
RISHOR, gor Tehare, forem qor | o

RIS RIS EEE] THSTUHST, JTEAUITR-SI3NSITR 8 JdeR, 2018 Tvs, | Tl gur & 24
ISR, goT St gor e

<l QIS dlaeTelt UeEE | URSTOES, SMSHITAIR-SIeISIeR, | 12 FdeR, 2018 STt gor | 24
ISR, gor T, Rrer gor Casis]

) T deeer veea THSIUEST, JTEAUSTR - SI3NSITR 16 99, 2018 e gor & 22
RIS, 9ol qT, frem o | e

<&t TSt AT eee TSTIOHSH, 3MSITamR-Eaistiam 19 949, 2018 e gor & 26
YSTOTR, g STqe, frem g0 | e

T dteremett uge THSTHST, MERATTTR -SSR 22 9dsR, 2018 et gor & 24
RISHOTR, 9ot TRl e gt | e
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<&t TSt AT Uee TSITOST, MSHITeR-SleiolemR, | 19 7deR, 2018 e gor & 26
YT, g STqe, frem g0 | e
<l T dteremett uge SIS, JMEATITR-SINSIR, | 22 Fde), 2018 et gor & 24
RISHOR, gor Tarfl, e gt | e
<&t ST AT Ueee TSITOHSH, MSHISR-EleiSiemR, | 24 FdeR, 2018 e gor & 25
AT, o Taears!, e gur |
W 3R TG Sedre DY T JTHIUT AXA, HeAdbIqR, | 26 TaeR, 2018 GISCARNEN
NEaicd IR 3R U § & 3icra IMSHITIIR - e gor 9 60
R Teiie e srfed Zlalsfiarg, foam
TG DT I TASTOHSH, STSHIGR-SISISIeR, | 30 FdeR, 2018 et gor & 28
RISTOTR, ot gy A4, Rrem |
o
< IS IeuTe Henfidt | Sradi-tseE, smSHiveR- 4 &R, 2018 IS & 45
SRR, IR, gUr 3R Rapemmr, e CasiE]
gem Rrard & qrg e | oA e, ey, o, 12-14 R, EX &ID,
3R &g & WRfed Wt | afierg 2018 MSHWIR- | a7 gy,
SlaTISTaTR, AfieTg & 20
NSUEUN feparr
Wl IS T WEAfh | THSTuAST, SMSHIeR-SIeiseR, | 19 f&deR, 2018 | e gur & 27
RISoTR, ol Waret, e g | b
S 3R ofggT Bl S | SIeqUl-TgvE, JATSRAvaR- 21-22 f&ER, 7t igRaR &
el 3R diS IeareA SIRAISTeTR, ISR 2018 R 3iRR 145 fpam
graufl, et TR
TS 31R oggd &Y deTes | gRareT e, armedT, gdf guRer | 22-24 R, gdf FgmRo,
el 2018 JMMEHTIR- | f[EgR & 20
SlatiSiiarR fopam
ISTRTR
&t ST Y Wl Y ddID| THSEST, SMEATR-ERISIRIR, | 5 SiHeRt, 2019 fSTem gor & 28
RISTRAR, g0l AR, e o | R
& @S 6 el B dpip| THSHTHSH, MR -SISIR, | 7 SHasT, 2019 e gor & 25
RISHOR, gor Teharel, e gor | fpae
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<t IS Y Wt DY Fabeilen| THSTIAST, SMSHIRAR-SIBMSIR, | 10 SHa’t, 2019 | e gor & 23
ASTOFR, goT Y, e gor T
&t ST Y Wl DY A | THSIEST, JATEHITMR-SI3MISaR 14 SFa<Y, 2019 | Riem gor & 26
RITOFR, gl e, frem g | R
&t TSt Y Wl Y dpic | THEST, TR -IaMsiamR 17 SH9est, 2019 | e gor & 25
RISTRAR, g0l amee, Rem g | Reee
T 6 GRS 3R Qe | Treiiums, nSHIveR-haisiiemR 22 SFast, 2019 | R gor & 26
EEIGRCERE] ISR, gor HIgR w9s, 1. qor | fhae
TS $i GaTs 3R GeR | wHeiieEst!, EAUeR-RiSieR, | 4 wRest, 2019, e gur 4 24
T Hee ISR, goT areare, frem gor | e
ST B GaTg AR Ga | TISIUEST, STERAeIR-SIeMoieR, | 16 ®Rasl, 2019, | e gor & 28
EEIGRCERE ISR, gor e, e gor foam
T ST I 8 QUHATATE, oA, RO 23 TR -25 A, | e gor | 20
fereror 2019 EHIGIR- | fbar
SIASTRR, ISR
HcH SIS & HIEIT J | QAT SS9, IR U 10 9rf, 2019 INCIRENIEN
QT BT TG MR -SI3MSMIR, I[HTR, AT IR, (39.) & 50
qor TRRIUIGR foam
TS $i GaTs 3R G | wweiiemst!, EAveR-SIeiisieR, | 13 91, 2019 WA, | e gur & 23
T Jee ISR, goT St gor foram
ST B GaTg AR G | TISIUEST, STEReR-SIesieR, | 16 #1d, 2019 et gor & 28
EEIGRCERE ISR, gor A, e g | fea
T T Gl 3R G | UHSTUASH, SMSHITR-SI8TSIeR, | 19 A/, 2019 St gor & 25
TYTT e RISTRR, o Rardl, e g | o
T IUTGH Th1eh i, TERfueR-SleisfiaR |, | 22-23 91, 2019 | f7a g0 & 24
RISTIOTR, 9o aMgefuaR- R
ISR, ISR
TS TG AP TRATTAUT, STERAUSIR-SleistiaR , | 25-26 A, 2019 | e gor & 25
RISHOR, g0 agefivaR- T
EIASTRR, ISR
QST I dbrilh ToRiTadt, TERfiveR-SleisfleR , | 27-28 A, 2019 | e gor & 28
RISToTR, ot agefivaR- T

SIRASTIBTR, ISR
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yeeffr & wrfterst
yaeft AT HIAATAT i AT
IR T e H Ml & o | s, Y e gve | 9-11 o, | s, IR
BT a1 T IR W RN T | (i), IRt 2018
Py yeeft AR e w9, 28-29 AR, | FHAWM, ANTEE
SIRUICIS 2018
feram 2018 e w9 . fafics, | 12-16 fedeR, | @eft, go
qul 2018
ThT Taal iR R A er: T dR o I d | 20-21 SR, | yanaR, anfeem
THTER, W11 3iR 31 & fory (3SHRY), Preraprar 2018
JTeReM M AT W e Hied
PRAT
e B, 2019 Pdids, TR, 3-6 SFERT, Py, TRRIVAT
AR 2019
PYH 2019 Iefis, BT AN gee | 17-20 Sas, | eflds, IRITA
(TEIh), IRM 2019
TR SR Bl IR IES 23-25 SN, | SERAIUeIR-
JMTSIMSTAINR, FTAD 2019 SMTSIMSTAINR, FTAD
e feas ugeft Tl SIS 3Th 28 TRad-1 | Sc Hiezag e
hemea R qrd, 2019 ey (ShumemReY),
(S1METHRIR), ARTIVFTE Greg
9T HfY I delr 2019 JMEATTIIR - IMEYIMRE, | 5-7 A, TEHITIIR - STSTIIRTTS,
T3 fogt 2019 3 fogt
¥ ITEgT
fawa PR 3R TRIISTR fastiep ik v
Ao Rig

W 3R TG BT I 3R
TG BT FIR

SMSHTIAR-SI3MSHIR, ISR GRT
SN Wt 3fR g Y demfas

22 f&AeR, 2018 AR -
ZRASNeTR, ISR

Wt ™ &9 el ufdeor erfspg

QST 3R TG &1 Icured 3iiR
IATCHAT BT TR

IMTSHRIR-SI3MSHISTR, ISR GIRT
THRATGAUT ST b el TSI WISl

ITe Tl WR < feadi ufdremr

22 91 2019 ASHITIR-
ERARTRIR, I[oTR
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fawg PRI 3R AR—STh faqie 3k v
TS 31R AEGH BT TG R | SMSHRIR-SI3MNSHSR, ISR gRT | 25 91, 2019 IMEATIR-
JUTCHAT BT TR AT IS & dEd MR wTet| SRMSHerR, IR
I Tt R g1 fea=dar ufdrefor
Y. wgro=
ST Y Il fped IMSHRMR-SI3MSHISTR, ISR GRT | 19 S[H, 2018 IMMSHIIMR-

Aot TS & dEa AR &
ety ufdrerr I8 el BRI

ZRASNeR, ISR

TRA § QN 3R g SFIay™

&1 fRerfey

AR -EI3NSHMR & fOhefidig &
ufafferes & teauoR I

25 RideR, 2018 AR
ZATRIR, IR

TS & Bl Bl IeaTG MTEATRIR-SI3MNSHIR, ISR GRT | 8 NFgaR, 2018 IMSHITIR -
MR 3NTTE SR &g & Scured | SIRMISHerR, IR
Henfiht ok 39 faure w &=
et ufdremn srisa

TS & &l Bl eI TS 3R oggd &Y deTs Saued | 12 fSHeR, 2018 e
qapieh R TEINHY, AfeTg GRT SIRAISTeTR, ISR
AT TUT IMSHITIR-SISTSMRAR,
ISR GRT TR i feaeda
fdrer,

TS & el Bl IeaTe MEATRIR-SI3MNSIMR, ISR gRT | 21 SR, 2018 IMSHITIR-
TS 3R TggH & dSD Icurgd | SIRASHIIR, IR
Tepier IR AT o fea=iir
fareror

fquue & foIg @t @t o | SIS AU dhg, BT Sged 31 SHeRt, 2019 HaTd, dlel,

TS & Bl Bl IeaTg AMTEHRIR-SI3MNSSIR, ISR GRT | 27 71, 2019 AR~
Taefidt Ao & ded @ Raefr | Selisfler, IR
TfRTeoT T SRS fohaT T

Q. Si. IET

&G HERUT & H FIR & forg
P AN dTeft RIS HSRT
RIAT

SMSHTIAR-SI3MSHIR, ISR GRT
St ST & T8 WIS B dagl D
TR &Fal § IR & o7 &9 AT
ITet TSl HERUT IRaHT & fHfor o)
AT Tfraror

10 31, 2018 ATSHITAR-
SRAST3TR, ISR
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fawa HRIpY 3R IRSTh faqie 3k vrm=
GRH DTS IUTGA Febeiteh SMSHTRIR-EIRASIR, ISR gRT | 18-19 SE, 2018
Sogdt TSET P T TR T AR -SSR,
TG T TR AR e | ISR
anfeardt foamii & ST TR | SRR -SSR, ISR GRT | 9-10 Jeits, 2018 fiuet 3ikk
SreadY a1 yura iR @t § Ao} AT P TE Bh P GRM | WISIRT, FGRAR
PIBHICIR R T B GIgeTTe YeeE ORI

Tifdreror

TS 3R g Dl I=a e

MTEHRIR-SI3MSHIIR, I[TTR GRT

9 IfFCER, 2018 IATSHITIR-

AT W 31R g Bl Ieutee | SIRMISHerR, ISR
Hrenfidt 3ik g fgum w® &=
et ufereror rfepd
anfeardt frami & arehifde W | @ iR @I 3R JggT &t 26 3aCaR, 2018 yerelt @ik
ATt BT U9 SR Wt 3R | AR Wt H AR yeeH, WISIRI, TGRAR
AEG 1 TGS Wt SMMSHITIAR-SIBMSHIR, ISR GRT
ST ST & T AT Ffreor
QI 31R g & S | W SiR dggT & e ST 14 f3H+R, 2018 IR

SN TR TEIeHy, ey GRT
EIPIECRACRCIERINCIES RIS
ISR GRT AT o e
e richH

ERASTETR, ISR

T 3R R H JguR; iR
ST AR GG DI AeATeD Wit

TS 3R TG Bl I= Tl AR Sl
UG IR ATHUT AT b
STSATTSTR-SIBTSHSAR GRT ST
wfereror

21-22 &R, 2018 AFR 3R
A1quft, el AgRaR

QST 3R g @ S fhed | W 3iR oggd Y dEe Wt R | 23 R, 2018 JEHieR-
JMTEHRIR - SIRASIRIR, IST[ETRGRT | SN3TSHAR, ISHTR
AT i feasdta wfdreror,

QST 3R g O 99 fhed | R HfY Plaret uReg (Toasdterg ) | 7 Ard, 2019 3MSHITeR-
GRT AT ot it Sated iR | SIRAISHeIR, IR

w=fNT AT a1 ufdreror 6 aiRer, Toam
giamom

Je Henfihl & Aresy J N &
TRIB &Y M BT D TRATYAT

JgT eI, IRIURAT 3R
JMTSHRR - SIRASIIIR, ISR
GRT AR e Wenfidht & qreomy |
QST IYTG TR &0

10 A1, 2019 ARV,
fAsIigR (I.9.)
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v HRfpH R SAISTH e 3ik wa=
TS Y Iod fed MTSHRMR-SI3MSISR, ISR GRT | 22 A1 201 9 IMSHITIR-
AT TITST TG qohrich IR A | SI3TSMRIR, ISR
feaefiar uframor
TS Y Iod fred IMTSHRIR-SI3MSHISTR, ISR GRT | 25 AT, 2019 IMEHTIR-
ATt & dgd ST W SANTRIR, I[oTR
I APt WR g fawdta ufdreor
TS i A foe AMEHTRIR-SI3MNSSIR, ISR GRT | 27 71, 2019 AR~
QST TG T R THRATTd & | SlRASTRIR, ISR
Ted SRR R g it wifdrerom
. . A
I 3R TG § HIh 3R | MSHITRR-SIRMSIIR, ISR GRT | 9 3TageR, 2018 AR -
oI T BT e QIS 31R g &l Icute WRifidh | SRiSierR, ISR
3R 39 fauo wR ofiF fea=far ufdreron
DHRIHH
I 3R g | Bah 3R | e <R g & denfe SedteA 14 f&HR, 2018 IMFHITAR-
oI T @1 e i TR TEIHY, AfieTg gRIT ZIRASTETR, ISR
TR 3R SR -SSR,
ISTRTR GRT AT o e
fareror
TS 3R ggd H dahig iR | gor 7el & Al & forg omSfiwaiR- | 27 91, 2019 SEAUeR-
Tt T @7 gee ZlATR gRT ST vaiivadt & | SIRMSHerR, ISR
Ted ST &1 feawiia wifreror
DHRIHH
Q. 3G
ISP AT iR fAfdgar | gew Siafasm fam, o gfafRidt, | 4 Rider, 2018 Tfdh
2q HeHIS fascyo SIQR, SR gfraRicl, STaQR, ITorer
TeT gR&T 3R uret & forg TTer faswur § geifiew (@ f9eM) | 24-28 fideR, 2018, &m0
Qeroiid} (ATesnifader) T & | W drRisa: gt 3k aRved TET T TR, TR,
fa=chaur 2g HerSHID g Ffcd
. U, S
TS $l GaTE & TG BT UG | MSHRMR-SI3MSISIR, ISR gRT | 2 e 2018 Wehare!, Rieft

THSIQHST & T WIS 1 GaTs AR
TSRUT YR IR Ufeivr drispd

o
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PRI 3R A—STh

SMSHTIAR-SI3MSHIR, ISTFTR GRT
TSTIUEST & T8d WISt & GaTs &
YT el UG TR ST Tfeqor

e 3ilkk va=
23 31 2018 A, e gor

QTS T GRS 41T e

SMSHITIAR - SI3MSHIR, IR GRT
TSTIUEST & T8d W &l GaTs 3R
HERUT OR ST TTeor dreferd

27 3181, 2018 Uisars!, et
gl

T 6 el &g Hrenfiht

I TGRS ST, HERTY 5T HiY
9T g1 @ Y g Hrenfidhr w®
AT TedTor g TN BRI

2 7§ 2018 Tqtelt, fRfet gor

TR QST T IqTeT Urenfiht

SMSHTIAR - SI3MSHIR, ISTTR GRT
SIS & TEe Wit QTS ot
IaTe Ut &1 3RS fhar

3 ©g, 2018 ar, et gor

Il fIowst & SR &
fore @t iR aTegT & welt e
IR I Srenfafea

3TCRY, gUT GRT ST STERITIaR -
IRt & M TEEwd, goT & dhdlh Bl
Iffep STTeT aeharra

5-7 93, 2018 THUIp, gl

TR AR § WIS Bl a9

SMSHITIAR - SI3MSHIR, ISR GRT
TISIEST & d&d NIt WIS Y ARy
TIR PR TR 3T Tfdrerr Brisy

16 W2, 2018 UMM, ST goy

W% AR § WIS I ateeTer

SMSHTIR - SIRMSR, ISR GRT
TSTOAST & dEd ST BRih @t
A TR TR W Tfrer

24 O3 2018 Tehare!, orar
gor

TR QST IS Hienfidh

Siep ReTef U8 Saetudc Brese 3iR
[T S, IRV GRT TRI%
QST IeUTe HNfIdh uR smford
Tfreor e

2 ST 2018 ARFUYR, e
fArSTigR (ST wean)

BRI QST I TG db1dh

ITEATAR-EMSAAR, IR 3R
ey grRiTETe gRT Sladt-Tged
P T W% W B IATGH b1
R RN Ufreror wriss

5 S, 2018 FEHL 3R
Tt ARIfdeITer, IRitETe

TRI% T &Y Icre Hienfiht

IMTSHRMR-SI3MSHISTR, ISR, got
3R TAUTHIIRE!, HSSithAT gRT
AT -T30T & dgd Wt WS
I depritep UR AT Tfdreror

8 S, 2018 PfY fasi 3k
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fawa By R AR foqie 3k wrm=

TR QST & Icared URnfidl | SEHuaR-SIeisierR, ISR gRT | 18 S, 2018 MR-
AT & TET ERIB TS SUIGH SRANTRIR, ISR, gol
TPip TR RN Tifdreror wrisp

TR W T Icared Aenfidhl | MSHTeR-SlaiiSierR, ISR gRT | 23 S, 2018 feysars!,
THSIICHST! & e TNIh T & e gor
I Wil W mnfod ufdrerr

TR TS B JaTe Uil | SATSATIR-SIAISTSIR, JST[FR GRT | 26 S, 2018 DR HTE,

TSRS & d8d ERIth I &
Icqre Henfidhl o smifora ufereror

forerr gor

TIPS T G T

AR - SI3MSHIR, IST[TR GRT

12 eI, 2018 Tedhare],

THSICHSHT & T8 BRI% IS & TG | e gor
TR AT fTe0r Prich
TRI% T &Y G T IMTSHRIR -SSR, ISFPTR gRT | 20 T8, 2018 Toel,
TASIIQHST & dgd @RIt @IS & et | e gor
Tee AT Ufreror sriehm
TRI% ST BT AT JGe | JAMSHITIAR-SIASHIIR, ISR GRT | 23 Ja13, 2018 I,
THSIQHST & Ted @RI RIS & el | e gor
TG STRAIRTT UfTeM0T BrRishH
qel TRI% I & IedTe SMMSHITIAR-SIRASISIR, ISR, GoT | 4 3FR, 2018 WAL,
Hrenfihr SRT THSTHS & T8d gl TRt et gor
W & TG W IR TR
fereror
qel TRI% W & IedTe SMSHITIR-SI3MSHIIR, ISFTR, YOI | 10 3FRG, 2018 TR,
Stenfid SRT TSTigHsSt & 8 Tud TRI% e gor
T IUTe Hienfidhl W amarfia
fereror prishH
el TRt WIS &l ITe SMSHITIAR-SIBMSR, ISR, Ul | 16 3FR, 2018 WK,
e GRT THSIUAST & T8 Tesd Exith e gor
TS IUTGH Ahrids R AT
gf3efur hRichH
el TRt QST & TG SMSHITIR-EIRMSIR, ISATR, YOI | 21 3FR, 2018 dTHIM,
e SRT TSTigsSt! & d8d Ted TRIh e gor
TS IUTGH Ahridh R AT

Tf3rer BrRigH
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v HRIPH 3R aISTS =i 3ikk Ta=
qel TRI% WIS & IedTe SMSHITIAR-SIRMSSR, ISR, Gor | 27 3FR, 2018 Sgatd,
drenfihr GRT THSTHS & T8d gl TRt et gor
TS IUTGH deb-1ep IR IRANFTd
eI prichH
<t @IS Y IeUTe Hrenfidht aRASHT e, TETHY, gOT gRT W& | 31 3FR, 2018 Tgfet,
QTS ITUTGH Tehiieh OR STRATRTT e qor
&0 rishH
gel TR WISt & ITeH MEHTRMR-SI3MNSIR, ISR, Yot | 6 RIdeR, 2018 WShare!,
Stenfid GRT TSTOHST & J8d ged! TRI% et gor

T I At IR TR
uifareror BRIy

ISHITIIR -SSR gRT

SMSHITIAR-SIRASISTR, ISR, ot

25 fdsR, 2018 IAMSHITIR-

ey ot 3R T Hienfidhl| gRT STERAtaR-SleistiaR gRI SIRAISTSTR, ISR, gor
faepfia @It 3fiR dTege &1 Hienfifesal
W RIT Hfverr Hrfsha

fopamt & AT - anfefes SMSHTRIR - EIRMSR, ISTRTR, gOT | 8- 10 3fageR, 2018

AT ¥ IR aF H TSt 6 | gRT N 3R dgg & ITeH SMSHITIAR - SI3MSH TR,

fireT eNfIdh 3k gad oM R MR | ISFHFR, gor
i foaitr afererr srishe

<t @IS Y IeuTe Hrenfidht SMSHTRIR-EIRASR, ISTRTR, goT | 12 3FgaR, 2018 AT,
GRT THSTUSTT o d8d J&ft @S IcareH| Rrer gor
Tepiiep UR IR Tfrarr prfshe

<&t TSt Y IUTe Wi MEATRMR-SI3MNSIR, ISHRTR, GOT | 23 IFceR, 2018 Uiare!,
GRT UHSTiust & dgd <&l @ SeareH| frerr gor
Tabils R STRATRTT HfTE0T Prishe

<&t ST 6T SUTe Wi SMSHIIAR-SIBMSSR, ISTRFR, goT | 8 a9, 2018 Ios, e gur
GRT TSRS & dgd &t STl SeaTeH
Aiefichl W SR Hfereror srichH

<t @IS Y IeuTe Hrenfidht MR -EIRASAR, ISHRTR, g7 | 12 FaeR, 2018 e, et
GRT THSUASTT o T8 J&t WSl IcareH| gor
At TR T uferenr wrfcH

<&t TSt Y IUTe Wiy MEATRIR-SI3MNSIIMR, ISFRAR, YOI | 16 FdaR, 2018 aThra, Rfet

SRT TSIUST & dgd Y&t RIToT STeH
Trenfidht w mnfora ufdrerr wrimy

u
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v I IR ISTH e 3k wm=
&t TS Y IuTe Henfid AMSHRIR-SI3MSSTR, ISHHTR, Yol | 19 FdaR, 2018 Sigetd,
GRT UHSTUST & d&d J&f @ IcareH| fRrerr gor
Uit R S ufdrarr wHrie
<t SIS IedTe Henfidt w® SMEHTRIR - EIRASIR, ISFHFR, ol | 22 FaeR, 2018 M, e gor
Tfderor § & @t i IcateH GRT UASTTOHST & d8d & QT SeTeH
drenfidht Uit R o ufdrarr wrimy
&t ST BT AT UeEe SMMSHIGIAR ISR, ISR, Ui | 24 a4, 2018 fiegsare],
GRT THSTOHST & d@d Ja @Il & e gor
GEIQMTeAT T TR AT Tfdreror
T 6 el B I UNfhr | SR -SIRISHeR, ISR, ol | 26 7deR, 2018 AR -
SRT MR uRda Aer e | SleifielR, ISR, gor
FRIGA & dgad Py famr areior
TRAT, HABTYR, RBrer 3R wadiumhet
d gRT TR I iR oTgg &
IcuTe enfifesal o= ufdreror

clgd 3l dPpih

IMTSHRMR-SI3MSHISIR, ISR, ot

30 TR, 2018 P HNTE,

GRT UHSTGAST b J8d dTegT SedieH
WR AR Hfrerr Hrisha

fTeTr gor

<&l =TT P SeuTeH Henfidhy

AMTSHRMR-SI3MSHSIR, ISR, ot
GRT STt -TH30a & dgd W&l Wl &
IcUTe HENfIh 1R Smford mfdreror

4 f&AeR, 2018 AT,
e MR, ARl

<& =TT P SeuTeH ety

MTSHRMR-SI3MSHIIR, ISRTR, oI
GIRT THS Q‘:ﬁi %W@WBCCIGH
TNt uR NI uferr dripy

19 fedeR, 2018 WNaTe,
Sta gor

e 6 MR —3nfefs
AT ¥ IR o § ¥ A
g bt frent

MTEHTRIR-SI3MSIMR, ISR GIRT
MR Td aRAISHT fFeres, 3rmedT,
gdf TR gRT TR WS iR
AEGA T delfep Teft U= wfereor

22-24 fedsR, 2018
ISR -SSR,

RISTIOTR, o1

&t @ISt i Seure dtenfidhy

SMSHITIR-SIRMSIIR, ISR, goT

SRT UHSHUAS b dad e QI ScaTed
TEnfidh W) mnfora ufdrerr driea

5 SHaNT, 2019 W,
Star gor

&t =T i Seure dtenfidhy

SRR -SI3MSHIIR, ISTRAR, oI

7 SHESt, 2019 Wedhdrs!,

SRT UHSHUAST b dad ¥d] QI ScaTed
Tenfidht wR T uferr drispy

fTeTr gor

156




Tiffep wferdeT / Annual Report 2018-19

v IR 3R maSTe i sk w=
<t @IS i IeuTe Hienfidht MR -EIRASAR, ISR, gor | 10 Siasl, 2019 @M,
GRT THSIOHS o d8d &t @l SeareH| fTar gor
At 1R 3T uferenr wricH
<t TS Y IeuTe Hrenfidht SMEHTRIR - EIRASIR, ISR, JOr | 14 SHaR!, 2019 Gisdare!,
GRT THSHUAST & T Xeft QT Sedres| forer gor
At TR 3T ufdrenr wrfcH
&t ST Y IUTe Wi SMSHTTIAR-IBMSR, ISTRFR, goT | 17 Sest, 2019 &rT,
GRT THSIUAST & ded &l 1ot IeareH| e gor
Uit iR ST ufdrarr wHrim
TS Y T8 AR AR | ATSHLAR-SIASAR, ISR GRT | 22 SRl 2019 BIgR H4TS,
EELE] THSTIOHST & T8d @I df FGars ik - | e gor
AR FIET TR ST e
TS i GaTs 3R HAAIRId AMTSHRMR-SI3MSISTR, ISR GRT | 4 HaRl, 2019 T4,
EE] THSIGHSHT o dEd WISt 6l Garg iR | Rrerm gor
HAATRIT TEE UR ST Hfereor
TS $i GaTe 3R HAAIRIT | SMEHRIR-SI3MSHeR, ISR gRT | 16 BRI, 2019 UEd,
ERE] TSTIURSTT & d8d @IS & Gals ik | e gor
AR TEET TR SR e

I & ST Icured H T

QT & SIS Icdreen!, & foru

23 HRAY-25 9, 2019

AETRICT THg 1 AT qoadiand, Toum, gRamr § ufdreor | angfivaR-gansiars,
RORIOFR, o

QST IUTG ey JH STAIATSH, AT ST, 10 AT, 2019 TRAMET TR,
IRIRAT GRT ITST IUTGH IR Ui | ARRIUYR

TS $i GaTs 3R FAARIT | SMSHRIR-SI3MSeR, ISR gRT | 13 91, 2019 TR,

ERE] TSTIURSTT & dgd @ISl &l Gals ik - | f7ar gor
RICHORIT Tee OR TR Tfdreror

T 6 GRS 3R HAAR | SR -SIRASHSIR, ISR gRT | 16 A1, 2019 I=Ha,

ERE] TSTIUEST & d8d WIS & Gars ik | e gor
RICORIT TeeF OR TR Tifdreror

T 6 G 31k mAIRIa SMSHTIR-EIRMSISIR, ISR gRT | 19 A/, 2019 WRATE!,

Tee THSIGHSHT o d&d WISt i FGarg iR | Rrerm gor
AR TEeM TR IR Hrfareror

ST IUTGhT T ATHTTD - IMTSHRMR-SI3MSISTR, ISR GRT | 23 AT, 2019 IEHTIR-

3Mf¥feh ¥R DI Jo H THTTSH | TAACAUT & T8 WISl SUTGH ddb1dh | SRSTRIR, ISR, gt

&1 v

TR NI Tfreror erighH
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g I IR TAISH i sk w=
TS IUTGDT T AR - SMEHTRIR - SIRASR, ISR GRT | 26 AT, 2019 IMSHTIR-
anf¥fes TR @Y JoM N THTDS | TAHITH & JEd WIS eI dd | SISNSIIR, ISR |, gor
& gftre R ST TfeTeror driee
T IUTGD! T AR - SMSHITRIR-EIRASR, ISR GRT | 28 AT, 2019 IMSHITIR-
anf¥fer TR Y JoM N THTDST | TAHITHH & T8 WIS eI ddid| SISNSIRR, ISR |, gor
& gftrept TR ST TfeTeor drfene
T. omrandt
TehIghcl UINeh dcd 3R WRUTAR | SMMSHITIR-SIBMSIIR, ISR GRT | 9 37FgaR, 2018 AR -
PELE] QST 3R g o Icured Urenfidl | SeisflelR, IS TR |, ot
3R 39d fauuE W mnfod =
et ufdremn wrisa
T SR g H T gded | Ay, dfieTg GRT TR g 12 f&HaR, 2018 IMMSHITIR-
iR gev s IMTEHRIR -SSR, ISHHTR GRT | SI3TSHIIR, ISHAR, gor
AT o fea=fir mifreror sprfsem
TehIghel UINeh dcd SR WRYGAR | UEITHY, AfieTg GRT TR T 14 &R, 2018 IMMSHAITIR-
ELE] IMTSHRMR-SI3MSHISTR, ISHHTR GRT | SH3TSHIIR, ISHTR, gor
AT o el mifraror sprfspm
oS H GlaeTe eed AMTSHRMR-SI3MSHISIR, ISR GRT | 12-14 AT, 2019
ST e €157 IUTGd! 2 SRR -EI3ASHTR,
wfdreror RSO, 0
1T iR g H UG dcd iR | JMSHITIIR -SSR, ISR GRT | 21-23 714, 2019
ERBELCE SRR & frami & fou T iR oggH]| SRR -SleinflalR,
& e Seure Hrenfidh w TR, gor
s < feawdir wferamr
T § GgeTer geeT SMSHITIAR-SIRMSR, ISR GRT | 21-23 A/, 2019
IR & fHrami & forg @t 3iR oggH| MEAaR-Siansiierg,
& e Seuree Henfidh w TSR, gt
SR it fafar wfdreror
ST R GG H Ul e AR | JMMSHITIAR -SSR, ISR GRT | 25-26 A1, 2019
ST yee / WIS H dieeet Tt & T & foasii ufdenr | STEiveTR-Steietler,
EEIE] SRR, 9ot
QIS 3R g | UIveh dcd 3R | AR -SSR, ISIFR GRT | 27-28 71, 2019
STel yeE GRATEUT & T8 & fGawdia aferemr | SEiiuaR-SIeioiialR,

BRI DT AN fHaT T

RIeTR |, g
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fava FrRfpH IR SAISTH R+ 3ik va=

QI & diST Scured # UIve dcdl | Glidedr [Rhel Bsfiet o fear | 23 HRas — 25 11, 2019

& IUSH MR Aveh veie | (Teeriians), Tour, gRamom gR AR -SI3MS TR,
T oretT ST ScUTeed! 8 TN | ISR |, goT
f&AT @1 ufdreror wrigm

fvor f. W

T 3R TG H 3Fifdeh T | AR -SIBMSISR, ISR §RT | 22-23 AR, 2019

COE] IATEd & dgd WS TS ISR -SSR,
Hienfidht &R g1 gt ufdremn srieH | ISR |, gor

T 3R TG H 3Rifdeh T | SMMSHATGIIR-SIBMSIR, ISR §RT | 12- 14 GHR, 2018

ICOE T 3R AggH & IS IedTe ISR -SSR,
Trenfidh W i a9 g ISR, goT
i30T hRIchH

T 3R oTggd H 3nifdd aa | SRR -SIeiSiieR, ISR gRT | 21-23 fGHeR, 2018

ELE] I 3R TG Pl AP WAl W | SMRHTIR-SISMIIR,
AT o fea=fir ufdrer arfspy | IR, gUI

TpTYT b U] HagAefe el 3iR| ATSHITSTR-TASTEUTHH, IR GRT | 7-27 R4daR, 2018

Sterarg aRac aRged & dgd | fohml & TR Bl QAT & b foly | SMTSHITRIR-THRITSTTHTH,

ST HITRTR de / ety Sty gRadH iR smifdes a=ma EINE|

gRac aRged & dgd fafe gagd HfEl W IR TR 5o

Tl H T TS 3R I

&, e

o 3R TEgH H die @ SMSHITIAR - SIRMSHIR, ISR GRT | 6 3T¢eR, 2018 AR -

Arefihiet o1 gse

QI 31R g & Seute Wi
3R 3% fgue W A =
ot afererr s

SIRAST3TR, ISR, gor

TS 3R oggd H dic @
qreftddret @1 ge

TSI, ATy gRT IR G&
AMTSHRIR-SI3MSHISTR, ISR GIRT
@IS 3R TEgA | dee It
Hrenfifeat wR smford 9 Raxdia
ufereror

14 IR, 2018 AR -
SRSTBTR, ISTIR, gor

TS & 0TI dTel 19T JeTe
& foly Wi e iR diferier
ELCE]

FY Drerat aRe, ToI™ ERATOT gRT
EIRIECRSIECIERINGIESCISICIRS
ISTTR GRT AT ot #ist

I R Y= Tt mfdramn

13 ORf, 2019 IMSHIVIR-
SIRASTIBTR, ISR, gor
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v Hrfspa 3R TSI fRAi® 3ilkk wm=

faeay IR, IeTTg

TS fstiedTe MTEHTRR-SI3MSIIIR, ISR GRT | 8- 10 IA¢eR, 2018
QST 3R g & Scured Henfidl | SERiueR-ERisiemg,
3R g fIuum W fia ufdreor | ISR, gor

T feireaTes 31T, AffETg GRT TR @It 3iR | 12-14 3R, 2018
Aeg H e Icuree Wenfifhal | sndfivamR-tensiierg,
R IR i et ufdremor ISR, gor

T fstiedTe fRR & frami & fou @ ok ofggH| 22-24 R, 2018
T s Ieurg drenfidht w® SMTEATRIR-SN3MNSH TR,
AR e et wifdreror RISPR, g0

Tt 31k g H fastiedre QT 3R T8 & S9a Well @ik diwT| 21 f3FER, 2018 AR,
ITeH R ST JH1 & T ISEISEEIN
AMEATRMR-SI3MSHIMR GRT AT
fdreror

o 3R T # fasticared QI 31R g & Sed Wt 3iiR dieT| 22 e, 2018 simavft,
UG WR ST AT b dEd ISSISERCIN
mafoTe wfdreror

T fstiedTe P Plerer uReg, THum gRAN gRT | 13 A, 2019 3MSHITIR-
RN 3R SMSHITRR-SIeNsiiemR, | oo, I o R, gor
RIS[R GRT AT Jorar it
IcuTeeh IR U= fadi ufdreror

Searoft M¥grd

T 3R ggd H Gals SWid | MSHRIR-SIBMSISR, ISR GRT | 9 3NFgaR, 2018 IMSHITIR-

PEE QT 3R TG O Scured Henfidt | SlieflelR, ISR, gor

3R 39 fouuE wR g =
oot gfdremr wrigs

3R GaTE IR UeieH

JATHT, TG GRT TR W
AMTSHRIR-SI3MSHISTR, ISR GRT

QIS IR ogg | diieh SIcureH

14 R, 2018 IMSHTIR-
SRANTRIR, IS[EFR, gul

Hrenfifeat wR s 9 Raxdia
ufererr HrRigd

h¥IeT als SURId e SR & fhaml & g @It ok dggH| 21 e, 2018 3TEivaR-
¥ defe Sca1ed Hnfidht w ZNSNarR, ISR, Yot
o o et wfereror
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fawg BRfspd 3R TSI fRei® 3R v

ST IUTGT 8 WIS & Gl BT | BT Dielel gRYG (TR, ToU™ | 6 A1, 2019 MMSHTIMR-

HEROT R gRT IR iR SMSHigemR- | SIRMSHeIR, ISR, gor
SANTRIR, ISTTR GRT AT
TUrg #1ST IeqTed R GERT feadtg
EINEN

el gals SURI Pl T AMTSHRIR-SI3MSHISTR, ISR GRT | 26 AT, 2019 IEHTIR-
TTTdt & dgd STfIa af fiGavdla | SIeMiSarR, IR, ol
TfNefuT hRichH

HAd GaTR b 915 BT Y§e SMSHITRIR - SIRASR, ISR GRT | 28 AT, 2019 IMSHITR-
TeTEdt & dEd AN & Rawdia | StefisiielR, ISR, gor
gfrerr Brichy

Ioig Y. @ret

S 6 G 4Fel IR IR | SMSHITRR-SIRMSIeR gRT W 3R | 8-10 3/geR 2018

PR TG Pl IUTeH UIeNfdhT 3R 300 | SSHTSR-ElaiSiamR
o W= mafSTa wfdraror

TS T IeqTe iR fague fpaml & 7T dodh IR RN qer | 31 SHAR 2019 FHerd,
anfeed fga Rea fafies grr 3fTeRTIg, gor
SR ST UG b Pl IGIeH

S o1 Hieifieh! &t a1y BRI AR Igeedlld i | 22 RidsR, 2018 &8N, R,
fareror ¥erT GRT AT Ufdreror qor
DrIchH

&g U 3R Blg H W | SMTSHNSIR-TEIUaRaNg, SHalgR gRT | 5-7 fYdeR 2018 Siuaddidt,

3iR oTgg &t Nt @f Uied | ddieh o &l wrferer SR

HAT

TS IUTGH AD1D DY fdepra g grHior Tfereror e, 26 3MACH, 2018 TR,
FehIR gIRT aRac aRASHT & dgd | foex
TS I7Te UrenfiehT R ufdreror
DHRIhH

ISt &7 faquE SMSHITIR - SIRMSHIIR, ISAHTR GRT | 23 R 2018 AIam-
ST MR GG Pl AeD Wt W | AR, ISR
AT Ufdreror wrfsy

I &7 faguE

JMEATIR -SSR GRT ST Y
It denfifeat w) smnfra
ufareror BRIy

22 91 2019 IMSHNR-
ZRSMerR, ISR
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fawa PRI 3R ASTh faqie 3k wrm=

T &7 fqquE SMMSHITIAR - SIRMSISR, ISR GRT | 26 A/ 2019 ATSHTIR-
T IeUTe Hienfidhl W 3mafoia SIRTISMIeTR, ISR
Tfereror

ISt &7 faguE IMSHRMR-SI3MSHIITR, ISR GRT | 28 ATE 2019 IMEHTR-
T JUTe Hienfidhl W amafia SIRMSMIeTR, ISR
Tfererr

ST b sIoT IcuTed § QTSI

AMTEHTRMR -SSR ISHHTR GRT

22 grf 2019 JMSHIVIR-

ot ArfieRt 3R argay Wl QTS & TEd U el SATG | SIRMISHSIR, IR
TR F3TeT0r BT SRS

e dTel WTST &1 SUTG MTSHTRMR-SI3MSIIR ISR GRT | 25 AT 2019 MR-
QOIS & & U el SATG | SIRMISHIMR, ISR
R TfOTeOT T SIS

Stfaeht it I9b

TEG IUTG dehrilh SRR -SSR, ISFTR GRT | 8 NFgaR, 2018 IMSHITIR -
QST 3R g o Scured Urenfidl | SleisflelR, ISR |, gor
3R fauoe W= e i feasdta
EIRtUEGAUER

oTeg IUTG Tebich IMTEHTRMR-SI3MSSTR, ISR gRT | 12-14 SR, 2018
AT TG TeHT, AferTg GIRT SMSHTIR - SBT3,
YRR IS 3R ogg & deli-ip | ISR, gor
IUTGH AP WR q fawdta ufdreor

TEg IcUTe Tebilh SMSHTRIR-EIRASIAR |, ISR 21-23 ¥R, 2018
SRT fagR & framl gg @ @ik AT -S13MSiaTR,
TG P el ep Scared Uil R | ISR |, o1
AT <= feaftar mfdreor

QITST & el Dl IqTeT MTSHRMR-SI3MISHISTR, ISR GRT | 22-28 AT, 2019 IHITR
T IUTe Hienfidhl W A ~SIATRIR, ISR
gfAeT0T DHRIchH

T GEeTer eee SMSHITIAR-SIRMSR, ISR GRT | 22-28 AT, 2019 MSATIR
QST IeUTe HNfidh uR amnford —~BI3MSHTRIR, ISR
gfAeTuT DHRIchH

Hicifel g9, gisd

G ST H WIS T B | JTSHINRIR-T3MSUqHTH, IRM GRT | 18 RideR, 2018 eI~

R IHfId qETal BT T NI S8 feafia wfdreror TAIMSUURATH, IR
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faw PRI 3R FRSTh faqie 3k v

IS | STef <o Te SRR - SI3MSHISTR, ISFTR GRT | 9 JNFgaR, 2018 IMSHITIR-
MANRIT ST 3IR oeg & Sl | SIBITRIR, ISeTR, goT
Tenfidh sk gaqd e w® o=
ol ufdrerr wrfepg

T 3R TG H S Uee JATHT, TG GRT TR wIeT 3iR | 14 fSaR, 2018 3MSHITIR-
A& & ISD IUIGH Ahidh IR Q| SIRASHIIR, ISFPTR, goT
fea=dtar ufreror

T B i geTa ueee JMTEHRIR-SI3MSHISR, ISR GRT | 28 AT, 2019 IMEHTIR-
et & dgd oF oty ufdrer | SenofemR, IeTeR |, gor

i f.ow.

TS 3R AggA | dlced! BT | MEHRMR-SI3MSISR, ISHHTR gRT | 10 3d¢eR, 2018 MEHTRMR-

RIS ST AT RIS IR AgGT & IUGT | SIRMISHSIR, ISR, ot
i 3R g9 fayue R o9
CaiT uforemr drigd

QST 3R TG | Dl Bl
R ST

AMTSHRMR-SI3MSISTR, ISR GIRT
SN T 3fTeAT, AffierTg gRT

TR @t 3R g & defie

14 fSHR, 2018 MSHITWIR-
SlRATRIR, ISR, got

TG T R & et ufereor
TS 3R oggd | dicredt BT | MEHTRR-SIBMSIIR |, ISR 22 f3HaR 2018 IMSHITIR-
R ST SR fdgR & faml 8g = &R SRANTRIR, ISR, gl
AEGT I e Iedte Hrenfiet w®
SR < fadtar wfdraror
T 3R TG | Pl B | ARAT HY Dierat aRe, T2, 6 A, 2019, JATSHAITIR-
FRAAT ST ERATOT GRT AT 3iR MERfiveR- | StefisiielR, ISR, gor
SlRASTaMR GRT SR orerrguf st
ScaTeeh! & oy v=iNT et mifdreror
T 3R TG & dic MTEHRIR-SI3MNSIR ISR GRT | 2638, 2019 IMSHTIMR-
I it wfdreror arferm ZATRIR, ISR, gor

W 3R TG & die-Anfide

IMTSHRIR-SI3MSHISTR, ISR GIRT
MR 3 e mifdreror wrRfsha

28 O, 2019 IMSHITIR-
ZRSNarR, ISR, gor

3MP FAR

QST DT B Dl GaTs FuRId
Lo

MTEHTRIR-SI3MSISTR, ISR GIRT
WRATEd & dgd ST @l
Icqre Hrenfidh v ufereror

23 grf, 2019 INTSHTIR-
ERANTRIR, IS[EFR, gor
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Trainings organized

Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Onion harvesting and storage

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

2 April, 2018
Khadakwadi,
District Pune

32 Farmers from
District Pune

Construction of low cost onion TSP, ICAR-DOGR, 10 April, 2018 14 Farmers from
storage structures to improve bulb| Rajgurunagar, Pune ICAR-DOGR, District Pune
storability of onion Rajgurunagar

Post-harvest management of MGMG, ICAR-DOGR, 23 April, 2018 27 Farmers from

District Pune

onion Rajgurunagar, Pune Loni, District District Pune
Pune

Harvesting, curing and storage of | MGMG, ICAR-DOGR, 27 April, 2018 24 Farmers from

onion Rajgurunagar, Pune Pondewadi, District Pune

Farmers Welfare Programme on | Gram Swaraj Abhiyan, 2 May, 2018 156 Farmers from
Onion Cultivation Technology State Agriculture Chandoli, District| District Pune
Department Pune
Kharif Onion Production MGMG, ICAR-DOGR, 3 May, 2018 28 Farmers from
Technology Rajgurunagar, Pune Dhamni, District | District Pune
Pune
Nursery preparation of kharif MGMG, ICAR-DOGR, 16 May, 2018 25 Farmers from
onion Rajgurunagar, Pune Ranmala, District | District Pune
Pune
Preparation of kharif onion MGMG, ICAR-DOGR, 24 May, 2018 22 Farmers from
nursery Rajgurunagar, Pune Gadakwad,i, District Pune
District Pune
Kharif Onion Production GK Research & 2 June, 2018 55 Farmers from
Technology Development Foundation | Narayanpur, Mirzapur and
and Sewa International, District Mirzapur | Gazipur districts of
Varanasi (Uttar Pradesh) Uttar Pradesh
Production Technology of kharif | TSP-NEH, ICAR-DOGR, 5 June, 2018 50 Farmers from
Onion Rajgurunagar and CHF, College of Arunachal Pradesh
Pasighat Horticulture &
Forestry, Pasighat
Kharif Onion Production TSP-NEH, ICAR-DOGR, 8 June, 2018 60 Farmers from
Technology Rajgurunagar, Pune and School of Nagaland
SASRD, Medziphema Agricultural
Sciences & Rural
Development,
Medziphema
Kharif Onion Production TSP, ICAR-DOGR, 18-19 June, 2018 | 55 Farmers from
Technology Rajgurunagar, Pune ICAR-DOGR, District Nandurbar
Rajgurunagar
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Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Production Technology of Kharif
Onion

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

23 June, 2018
Mitgudwadi,
District Pune

27 Farmers from
District Pune

Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

26 June, 2018
Kanhur Messai,
District Pune

26 Farmers from
District Pune

Kharif onion nursery management

TSP, ICAR-DOGR,
Rajgurunagar, Pune

9-10 July, 2018
Pimpale and
Khandbara,
Dis. Nandurbar

294 Farmers from
District Nandurbar

Kharif onion nursery management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

12 July, 2018
Gadakwadi,
District Pune

23 Farmers from
District Pune

Kharif onion nursery management | MGMG, ICAR-DOGR, 20 July, 2018 22 Farmers from
Rajgurunagar, Pune Varude, District | District Pune
Pune
Kharif onion nursery management | MGMG, ICAR-DOGR, 23 July, 2018 25 Farmers from

Rajgurunagar, Pune

Gulani, District

District Pune

Pune
Late Kharif Onion Production MGMG, ICAR-DOGR, 4 August, 2018 26 Farmers from
Technology Rajgurunagar, Pune Kahirewadi, District Pune

District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOCGR,
Rajgurunagar, Pune

10 August, 2018
Gosasi, District

28 Farmers from
District Pune

Pune
Late Kharif Onion Production MGMG, ICAR-DOGR, 16 August, 2018 | 25 Farmers from
Technology Rajgurunagar, Pune Khairenagar, District Pune

District Pune

Late Kharif Onion Production MGMG, ICAR-DOGR, 21 August, 2018 | 23 Farmers from

Technology Rajgurunagar, Pune Wafgaon, District | District Pune
Pune

Late Kharif Onion Production MGMG, ICAR-DOGR, 27 August, 2018 | 28 Farmers from

Technology

Rajgurunagar, Pune

Jawulke, District

District Pune

Pune
Rabi onion production technology | Project Director, ATMA, 31 August, 2018 | 125 Farmers from
Pune Chandoli, District| District Pune
Pune
Late Kharif Onion Nursery MGMG, ICAR-DOGR, 6 September, 2018| 24 Farmers from
management Rajgurunagar, Pune Khadakwadi, District Pune

District Pune
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Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Onion and Garlic Technologies of | ICAR-DOGR, 25 September, 12 Farmers from

ICAR-DOGR Rajgurunagar, Pune 2018 ICAR- Rahuri, District
DOGR, Ahmednagar
Rajgurunagar

Onion and Garlic Production SAMETI, Rahemankheda, | 8-10 October, 25 Farmers from

Technology & Management Lucknow 2018 ICAR- Uttar Pradesh
DOGR,
Rajgurunagar

Rabi onion production technology | MGMG, ICAR-DOGR, 12 October, 2018 | 23 Farmers from

Rajgurunagar, Pune

Loni, District

District Pune

Pune
Rabi onion production technology | MGMG, ICAR-DOGR, 23 October, 2018 | 22 Farmers from
Rajgurunagar, Pune Pondewadi, District Pune

District Pune

Nursery management in onion TSP, ICAR-DOGR, 26 October, 2018 | 124 Farmers from
and commercial cultivation of Rajgurunagar, Pune Palashi and District Nandurbar
onion and garlic Khandbara,

District

Nandurbar
Onion seed production MGMG, ICAR-DOGR, 27 October, 2018 | 28 Farmers from

Rajgurunagar, Pune

Dhamni, District
Pune

District Pune

Rabi onion production technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

31 October, 2018
Ranmala, District

27 Farmers from
District Pune

Pune
Rabi Onion Nursery management | MGMG, ICAR-DOGR, 5 November, 2018| 25 Farmers from
Rajgurunagar, Pune Gadakwadi, District Pune

District Pune

Rabi Onion Nursery management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

8 November, 2018
Varude, District
Pune

24 Farmers from
District Pune

Rabi Onion Nursery management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

12 November,
2018 Gulani,
District Pune

24 Farmers from
District Pune

Rabi Onion Nursery management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 November,
2018 Wafgaon,
District Pune

22 Farmers from
District Pune

Rabi Onion Nursery management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

19 November,
2018 Jawulke,
District Pune

26 Farmers from
District Pune
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Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Rabi Onion Nursery management

MGMG, ICAR-DOCGR,
Rajgurunagar, Pune

22 November,
2018 Gosasi,
District Pune

24 Farmers from
District Pune

Rabi Onion Nursery management

MGMG, ICAR-DOCGR,
Rajgurunagar, Pune

24 November,
2018 Mitgudwadi,
District Pune

25 Farmers from
District Pune

Onion and Garlic Production Krishi Vikas Gramin 26 November, 60 Farmers from
Technology Prashikshan Sanstha, 2018 ICAR- Taluka Shirur,
Malkapur, Shirur and DOGR, District Pune
HDFC bank under Rajgurunagar
Parivartan Samudayik
Vikas Karyakram
Garlic Production MGMG, ICAR-DOGR, 30 November, 28 Farmers from
Rajgurunagar, Pune 2018 Kanhur District Pune

Mesai, District

Pune
Rabi Onion Production TSP-NEH, ICAR-DOGR, 4 December, 2018 | 45 Farmers from
Technology Rajgurunagar, Pune and Socuunoma, Nagaland

SASRD, Medziphema,
Nagaland

District Dimapur,
Nagaland

Protected cultivation of onion and

Project Director, ATMA,

12-14 December,

20 Farmers from

garlic with micro irrigation Theni, Tamil Nadu 2018 ICAR- Harur Block, District
DOGR, Dharmapuri, Tamil
Rajgurunagar Nadu

Rabi Onion Production MGMG, ICAR-DOGR, 19 December, 27 Farmers from

Technology Rajgurunagar, Pune 2018 Khairewadi, | District Pune

District Pune

Improved cultivation and seed
production of onion and garlic

TSP-NEH, ICAR-DOCGR,
Rajgurunagar

21-22 December,

2018 Nagare and
Shravani, District
Nandurbar

145 Farmers from
District Nandurbar

Scientific Cultivation of Onion

Project Director, ATMA,

22-24 December,

20 Farmers from East

and Garlic East Champaran 2018 ICAR- Champaran, Bihar
DOGR,
Rajgurunagar
Rabi Onion Cultivation MGMG, ICAR-DOGR, 5 January, 2019 28 Farmers from
Technology Rajgurunagar, Pune Khairenagar, District Pune

District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

7 January, 2019
Khadakwadi,
District Pune

25 Farmers from
District Pune
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Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Rabi Onion Cultivation MGMG, ICAR-DOGR, 10 January, 2019 | 23 Farmers from

Technology Rajgurunagar, Pune Loni, District District Pune
Pune

Rabi Onion Cultivation MGMG, ICAR-DOGR, 14 January, 2019 | 26 Farmers from

Technology Rajgurunagar, Pune Pondewadi, District Pune

District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOCGR,
Rajgurunagar, Pune

17 January, 2019
Dhamni, District

Pune

25 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

22 January, 2019
Kanhur Mesai,
District Pune

26 Farmers from
District Pune

Onion harvesting and post- MGMG, ICAR-DOGR, 4 February, 2019 | 24 Farmers from

harvest management Rajgurunagar, Pune Wafgaon, District | District Pune
Pune

Onion harvesting and post- MGMG, ICAR-DOGR, 16 February, 2019 | 28 Farmers from

harvest management

Rajgurunagar, Pune

Pabal, District
Pune

District Pune

Training for Onion Seed Growers | ASCI, Gurugram, Haryana | 23 February-25 20 Farmers from
March, 2019 District Pune
ICAR-DOGR,
Rajgurunagar

Onion Production through Sets Sewa International, 10 March, 2019 50 Farmers from

Technology Varanasi Parshodha Bazar, | District Mirzapur
Narayanpur (UP)

Rabi Onion Cultivation MGMG, ICAR-DOGR, 10 January, 2019 | 23 Farmers from

Technology Rajgurunagar, Pune Loni, District District Pune
Pune

Rabi Onion Cultivation MGMG, ICAR-DOGR, 14 January, 2019 | 26 Farmers from

Technology Rajgurunagar, Pune Pondewadi, District Pune

District Pune

Rabi Onion Cultivation MGMG, ICAR-DOGR, 17 January, 2019 | 25 Farmers from

Technology Rajgurunagar, Pune Dhamni, District | District Pune
Pune

Onion harvesting and post- MGMG, ICAR-DOGR, 22 January, 2019 | 26 Farmers from

harvest management Rajgurunagar, Pune Kanhur Mesai, District Pune
District Pune

Onion harvesting and post- MGMG, ICAR-DOGR, 4 February, 2019 | 24 Farmers from

harvest management Rajgurunagar, Pune Wafgaon, District | District Pune
Pune
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Topic of Training

Sponsoring Agency

Date and Venue

No. of Participants

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 February, 2019
Pabal, District
Pune

28 Farmers from
District Pune

harvest management

Rajgurunagar, Pune

Training for Onion Seed Growers | ASCI, Gurugram, Haryana | 23 February-25 20 Farmers from
March, 2019 District Pune
ICAR-DOGR,
Rajgurunagar

Onion Production through Sets Sewa International, 10 March, 2019 50 Farmers from

Technology Varanasi Parshodha Bazar, | District Mirzapur
Narayanpur (up)

Onion harvesting and post- MGMG, ICAR-DOGR, 13 March, 2019 23 Farmers from

Gosasi, District
Pune

District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 March, 2019
Ranmala, District

28 Farmers from
District Pune

Pune
Onion harvesting and post- MGMG, ICAR-DOGR, 19 March, 2019 25 Farmers from
harvest management Rajgurunagar, Pune Khairewadi, District Pune

District Pune

Onion Production Technology

SCSP, ICAR-DOGR,
Rajgurunagar, Pune

22-23 March, 2019
ICAR-DOGR,
Rajgurunagar

24 Farmers from
District Pune

Onion Production Technology

SCSP, ICAR-DOGR,
Rajgurunagar, Pune

25-26 March, 2019
ICAR-DOGR,
Rajgurunagar

25 Farmers from
District Pune

Onion Production Technology

SCSP, ICAR-DOGR,

27-28 March, 2019

28 Farmers from

Rajgurunagar, Pune ICAR-DOGR, District Pune
Rajgurunagar
Participation in Exhibitions
Exhibition Organizer Date Venue
Exhibition at International KVK, Agricultural 9-11 April, 2018 KVK, Baramati
Conference on Doubling Development Trust
Farmers’ Income (ADT), Baramati
Agricultural Exhibition Bhartiya Kisan Sangh, 28-29 November, | Kalagram,
Aurangabad 2018 Aurangabad
Kisan 2018 Kisan Forum Pvt. Ltd., 12-16 December, | Moshi, Pune
Pune 2018
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Exhibition Organizer Date Venue
TOP Expo & Summit: Focusing Indian Chamber of 20-21December, | Bhubaneshwar,
on Operation Green Scheme for Commerce (ICC), 2018 Odisha
Tomato, Onion and Potato Kolkata
Global Farmers 2019 KVK, Gramonnati, 3-6 January, 2019 | KVK, Narayangaon
Narayangaon
Krushik 2019 KVK, Agricultural 17-20 January, KVK, Baramati
Development Trust (ADT), | 2019
Baramati
National Horticultural Fair ICAR-IIHR, Bengaluru 23-25 January, ICAR-IIHR,
2019 Bengaluru

Science Day Exhibition Tata Institute of 28 February-1 Giant Metrewave
Fundamental Research March, 2019 Radio Telescope
(TIFR), Narayangaon (GMRT), Khodad
Pusa Krishi Vigyan Mela 2019 ICAR-TIARI, New Delhi 5-7 March, 2019 ICAR-TARI, New
Delhi

-

AT &b GRH IRET § ygeft

Exhibition during Conference at Baramati

—

INETE B ugeft

Exhibition at Aurangabad

YoieR F Tfa vaAa

TOP Expo at Bhubaneswar

ARTAVRTI H Teligel fpT 2019
Global Farmers 2019 at Narayangaon
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Lectures delivered

Topic

Major Singh

Event and Organizer

Date and Venue

Onion production and
productivity status of onion and
garlic

Three days training programme on Scientific
Cultivation of Onion and Garlic, organized by
ICAR-DOGR, Rajgurunagar

22 December, 2018
ICAR-DOGR,
Rajgurunagar

Onion production and
productivity status of onion and
garlic

Two day training on Onion Production
Technology, organized under SCSP scheme by
ICAR-DOGR, Rajgurunagar

22 March, 2019
ICAR-DOGR,
Rajgurunagar

Onion production and

Two day training on Onion Production

25 March, 2019

productivity status of onion and | Technology, organized under SCSP scheme by ICAR-DOGR,

garlic ICAR-DOGR, Rajgurunagar Rajgurunagar

V. Mahajan

Improved varieties of Onion Two days training cum awareness programme 19 June, 2018
organized under TSP scheme by ICAR-DOGR, ICAR-DOGR,
Rajgurunagar Rajgurunagar

Status of onion & garlic research

Exposure visit of Delegates from Philippines at

25 September, 2018

Rajgurunagar

in India ICAR-DOGR ICAR-DOGR,
Rajgurunagar

Onion bulb production Three days training programme on Production | 8 October, 2018
Technology of Onion and Garlic and its ICAR-DOGR,
marketing, organized by ICAR-DOGR, Rajgurunagar

Onion bulb production

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu organized by ICAR-DOGR,
Rajgurunagar

12 December, 2018
ICAR-DOGR,
Rajgurunagar

Onion bulb production

Three days training on scientific production
technology in onion and garlic organized by
ICAR-DOGR, Rajgurunagar

December, 2018
ICAR-DOGR,
Rajgurunagar

Quality production of onion for
marketing

Inauguration of onion collection centre

31 January, 2019
Kalamb, Tal.
Ambegaon, Pune

Onion bulb production

Two days training organized under SCSP scheme

27 March, 2019

DOGR, Rajgurunagar

by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar

A. J. Gupta
Low cost onion storage structure | Training on construction of low cost onion 10 April, 2018
to improve bulb storability storage structure to improve bulb storability of ICAR-DOGR,
onion organized under TSP Scheme by ICAR- Rajgurunagar
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Topic

Kharif onion production
technology

Event and Organizer

Training on kharif onion production technology
organized under TSP Scheme by ICAR-DOGR,
Rajgurunagar

Date and Venue

18-19 June, 2018
ICAR-DOGR,
Rajgurunagar

Impact of TSP on livelihood of

Training on nursery management in onion

9-10 July, 2018

tribal farmers; and Nursery during kharif organized under TSP Scheme by Pimpale and
management in onion ICAR-DOGR, Rajgurunagar Khandwara,
Nandurbar
Improved varieties of onion and | Three days training programme on Production | 9 October, 2018
garlic Technology of Onion and Garlic and its ICAR-DOGR,
marketing, organized by ICAR-DOGR, Rajgurunagar
Rajgurunagar
Impact of TSP on livelihood of Training on Nursery management in onion and | 26 October, 2018
tribal farmers; and Commercial commercial cultivation of onion and garlic, Palashi and
cultivation of onion and garlic organized under TSP Scheme by ICAR-DOGR, | Khandwara,
Rajgurunagar Nandurbar
Improved varieties of onion and | Three days training on Scientific production 14 December, 2018
garlic technology in onion and garlic, sponsored by ICAR-DOGR,
ATMA, Tamil Nadu organized by ICAR-DOGR, | Rajgurunagar

Rajgurunagar

Improved varieties of onion and
garlic; and Scientific cultivation of
onion and garlic

Training on Improved cultivation and seed
production of onion and garlic, organized under
TSP Scheme by ICAR-DOGR, Rajgurunagar

21-22 December,
2018 Nagare and
Shravani, District

Nandurbar
Improved varieties of onion and | Three days training on Scientific cultivation of 23 December, 2018
garlic onion and garlic, organized by ICAR-DOGR, ICAR-DOGR,
Rajgurunagar Rajgurunagar
Improved varieties of onion and | Twenty five days training on Quality Seed 7 March, 2019
garlic Grower sponsored by Agriculture Skill Council | ICAR-DOGR,
of India (ASCI), Gurugram Haryana Rajgurunagar
Raising of early onion kharif crop | Training on Onion production through sets 10 March, 2019
through sets technology technology, organized by Sewa Internationals, Narayanpur,
Varanasi and ICAR-DOGR, Rajgurunagar Mirzapur (UP)
Improved varieties of onion Two days training on Onion production 22 March, 2019
technology, organized by ICAR-DOGR, ICAR-DOGR,
Rajgurunagar Rajgurunagar
Improved varieties of onion Two days training on Onion production 25 March, 2019
technology, organized under SCSP by ICAR- ICAR-DOGR,
DOGR, Rajgurunagar Rajgurunagar
Improved varieties of onion Two days training on Onion production 27 March, 2019
technology, organized under SCSP by ICAR- ICAR-DOGR,
DOGR, Rajgurunagar Rajgurunagar
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Topic Event and Organizer Date and Venue

S. J. Gawande

Management of fungal and viral | Three days training programme on Production | 9 October, 2018

diseases in onion and garlic technology of onion and garlic and its marketing,| ICAR-DOGR,
organized by ICAR-DOGR, Rajgurunagar Rajgurunagar

Management of fungal and viral | Three days training on scientific production 14 December, 2018

diseases in onion and garlic technology in onion and garlic, sponsored by ICAR-DOGR,
ATMA, Tamil Nadu, organized by ICAR-DOGR, | Rajgurunagar
Rajgurunagar

Management of fungal and viral | Two days training programme organized by 27 March, 2019

diseases in onion ICAR-DOGR for farmers of Pune District, ICAR-DOGR,
organized under SCSP by ICAR-DOGR, Rajgurunagar
Rajgurunagar

Anandhan S.

Metagenomic analysis for Department of Microbiology, Amity University, | 4 September, 2018

microbiome composition and Jaipur, Rajasthan Amity University,

diversity

Jaipur, Rajasthan

Metagenomic approaches for the
analysis of microbial community
for food safety and quality

Programme on Foodomics in Food Analysis:
Challenges and Perspectives

24-28 September,
2018 Defence Food
Research
Laboratory,
Mysore, Karnataka

S. S. Gadge

Post-harvest management of
onion

Training on Onion harvesting and storage
organized under MGMG by ICAR-DOGR,
Rajgurunagar

2 April, 2018
Khadakwadi,
District Pune

Harvesting, curing, grading and
packaging of onion

Training on Post-harvest management of onion
organized under MGMG by ICAR-DOGR,
Rajgurunagar

23 April, 2018 Loni,
District Pune

Post-harvest management of Training on Harvesting, curing and storage of 27 April, 2018
onion onion organized under MGMG by ICAR- | Pondewadi,
DOGR, Rajgurunagar District Pune
Onion Cultivation Technology Farmers Welfare Programme on Onion 2 May, 2018
Cultivation Technology organized by Gram Chandoli, District
Swaraj Abhiyan, Maharashtra State Agriculture | Pune
Department
Kharif Onion Production Kharif Onion Production Technology organized | 3 May, 2018

Technology

under MGMG by ICAR-DOGR, Rajgurunagar

Dhamni, District
Pune
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Topic

Transferable Technologies for
Onion and Garlic Cultivation’ for
orientation of KVK experts

Event and Organizer

Annual Zonal Workshop of KVKs of ICAR-
ATARLI, Zone VIII, Pune organized by ATARI,
Pune

Date and Venue

5-7 May, 2018
MPKYV, Rahuri

Onion nursery in kharif season Training on Nursery preparation of kharif onion | 16 May, 2018
organized under MGMG by MGMG, ICAR- Ranmala, District
DOGR, Rajgurunagar Pune
Onion nursery in kharif season Training on Nursery preparation of kharif onion | 24 May, 2018
organized under MGMG by ICAR-DOGR, Gadakwadi,
Rajgurunagar District Pune
Kharif Onion Production Training on Kharif Onion Production Technology | 2 June, 2018
Technology organized by GK Research & Development Narayanpur,
Foundation and Sewa International, Varanasi District Mirzapur
(Uttar Pradesh)
Production Technology of Kharif | Training on Production Technology of Kharif 5 June, 2018
Onion Onion, organized under TSP-NEH by ICAR- College of
DOGR, Rajgurunagar and CHF, Pasighat Horticulture &
Forestry, Pasighat
Kharif Onion Production Training on Kharif Onion Production Technology | 8 June, 2018 School
Technology organized under TSP-NEH by ICAR-DOGR, of Agricultural
Rajgurunagar, Pune and SASRD, Medziphema | Sciences & Rural
Development,
Medziphema
Kharif Onion Production Training on Kharif Onion Production technology | 18June, 2018 ICAR-
Technology organized under TSP by ICAR-DOGR, DOGR,
Rajgurunagar Rajgurunagar,
Pune
Production Technology of Kharif | Training on Production Technology of Kharif 23 June, 2018
Onion Onion  organized under MGMG by ICAR- Mitgudwadi,
DOGR, Rajgurunagar District Pune

Kharif Onion Production
Technology

Training on Kharif Onion Production Technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar

26 June, 2018
Kanhur Messai,
District Pune

Kharif onion nursery management

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar

12 July, 2018
Gadakwad,i,
District Pune

Kharif onion nursery management

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar

20 July, 2018
Varude, District
Pune

Kharif onion nursery management

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

23 July, 2018
Gulani, District
Pune
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Topic

Late Kharif Onion Production
Technology

Event and Organizer

Training on Late Kharif Onion Production
Technology organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

Date and Venue

4 August, 2018
Kahirewadi,
District Pune

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology organized under MGMG by ICAR-

10 August, 2018
Gosasi, District

DOGR, Rajgurunagar, Pune Pune
Late Kharif Onion Production Training on Late Kharif Onion Production 16 August, 2018
Technology Technology, organized under MGMG by ICAR- | Khairenagar,

DOGR, Rajgurunagar, Pune

District Pune

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

21 August, 2018
Wafgaon, District
Pune

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-

27 August, 2018
Jawulke, District

DOGR, Rajgurunagar, Pune Pune
Rabi onion production technology | Training on Rabi onion production technology, | 31 August, 2018
organized by Project Director, ATMA, Pune Chandoli, District
Pune

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

6 September, 2018
Khadakwadi,
District Pune

Onion and Garlic Technologies of
ICAR-DOGR

Training on Onion and Garlic Technologies of
ICAR-DOGR, organized by ICAR-DOGR,
Rajgurunagar, Pune

25 September, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in improving socio-

Three days Training Programme on Production

8-10 October, 2018

economic status of farmers Technology of Onion and Garlic and its ICAR-DOGR,
marketing, organized by ICAR-DOGR, Rajgurunagar,
Rajgurunagar, Pune Pune

Rabi onion production technology | Training on Rabi onion production technology, 12 October, 2018

organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune

Loni, District Pune

Rabi onion production technology

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune

23 October, 2018
Pondewadi,
District Pune

Onion seed production

Training on Onion seed production, organized
under MGMG by ICAR-DOGR, Rajgurunagar,
Pune

27 October, 2018
Dhamni, District
Pune
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Topic

Rabi onion production technology

Event and Organizer

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOCGR,

Date and Venue

31 October, 2018
Ranmala, District

Rajgurunagar, Pune Pune
Rabi onion production technology | Training on Rabi onion production technology, | 5 November, 2018
organized under MGMG by ICAR-DOGR, Gadakwadi,

Rajgurunagar, Pune

District Pune

Rabi onion production technology

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

8 November, 2018
Varude, District
Pune

Rabi onion production technology

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,

12 November, 2018
Gulani, District

Rajgurunagar, Pune Pune

Rabi onion production technology | Training on Rabi onion production technology, 16 November, 2018
organized under MGMG by ICAR-DOGR, Wafgaon, District
Rajgurunagar, Pune Pune

Rabi onion production technology | Training on Rabi onion production technology, 19 November, 2018

organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

Jawulke, District
Pune

Rabi onion production technology
in Training on Rabi onion

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,

22 November, 2018
Gosasi, District

production technology Rajgurunagar, Pune Pune
Rabi Onion Nursery management | Training on Rabi Onion Nursery management, 24 November, 2018
organized under MGMG by ICAR-DOGR, Mitgudwadi,

Rajgurunagar, Pune

District Pune

Advance technology of onion Training on Onion and Garlic Production 26 November, 2018
cultivation Technology, sponsored by Krishi Vikas Gramin | ICAR-DOGR,
Prashikshan Sanstha, Malkapur, Shirur and Rajgurunagar,
HDEFC bank under Parivartan Samudayik Vikas | Pune
Karyakram, organized by ICAR-DOGR,
Rajgurunagar, Pune
Garlic Production Technology Training on Garlic Production, organized under | 30 November, 2018

MGMG by ICAR-DOGR, Rajgurunagar, Pune

Kanhur Mesai,
District Pune

Rabi Onion Production
Technology

Training on Rabi Onion Production Technology,
organized under TSP-NEH by ICAR-DOGR,
Rajgurunagar, Pune and SASRD, Medziphema,
Nagaland

4 December, 2018
Socuunoma,
District Dimapur,
Nagaland

Rabi Onion Production
Technology

Training on Rabi Onion Production Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

19 December, 2018
Khairewadi,
District Pune
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Topic

Role of SHG in improving socio-
economic status of farmers (23

Event and Organizer

Training on Scientific Cultivation of Onion and
Garlic sponsored by Project Director, ATMA,

Date and Venue

22-24 December,
2018 ICAR-DOGR,

December) East Champaran organized by ICAR-DOGR, Rajgurunagar,
Rajgurunagar Pune

Rabi Onion Production Training on Rabi Onion Cultivation Technology, | 5 January, 2019

Technology organized under MGMG by ICAR-DOGR, Khairenagar,

Rajgurunagar

District Pune

Rabi Onion Production
Technology

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

7 January, 2019
Khadakwadi,
District Pune

Rabi Onion Production
Technology

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

10 January, 2019
Loni, District Pune

Rabi Onion Production
Technology

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

14 January, 2019
Pondewadi,
District Pune

Rabi Onion Production
Technology

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

17 January, 2019
Dhamni, District

Pune

Onion harvesting and post-
harvest management

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-

22 January, 2019
Kanhur Mesai,

DOGR, Rajgurunagar District Pune
Onion harvesting and post- Training on Onion harvesting and post-harvest | 4 February, 2019
harvest management management, organized under MGMG by ICAR-| Wafgaon, District
DOGR, Rajgurunagar Pune
Onion harvesting and post- Training on Onion harvesting and post-harvest | 16 February, 2019
harvest management management, organized under MGMG by ICAR-| Pabal, District
DOGR, Rajgurunagar Pune

Role of SHG in onion seed

Training for Onion Seed Growers, ASCI,

23 February-25

production (7 March) Gurugram, Haryana March, 2019 ICAR-
DOGR,
Rajgurunagar,
Pune

Onion Production Technology Training on Onion Production through Sets 10 March, 2019

Technology, Sewa International, Varanasi Parshodha Bazar,

Narayanpur

Onion harvesting and post- Training on Onion harvesting and post-harvest | 13 March, 2019

harvest management

management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

Gosasi, District
Pune
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Topic

Onion harvesting and post-
harvest management

Event and Organizer

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

Date and Venue

16 March, 2019
Ranmala, District
Pune

Onion harvesting and post-
harvest management

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

19 March, 2019
Khairewadi,
District Pune

Role of SHG in increasing socio-
economic status of onion growers

Training on Onion Production Technology,
organized under SCSP by ICAR-DOGR,
Rajgurunagar

23 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in increasing socio-
economic status of onion growers

Training on Onion Production Technology,
organized under SCSP by ICAR-DOGR,
Rajgurunagar

26 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in increasing socio-
economic status of onion growers

Training on Onion Production Technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar,

Pune
A Thangasamy
Integrated Nutrient and Weed Three days Training Programme on Production | 9 October, 2018
Management Technology of Onion and Garlic and its ICAR-DOGR,

marketing, organized by ICAR-DOGR,
Rajgurunagar

Rajgurunagar,
Pune

Nursery management and micro-
irrigation in Onion and Garlic

Three days training programme sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

12 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Integrated Nutrient and Weed
Management

Three days training programme sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar

Nursery management in onion

Training on Quality Seed Grower organized by
ICAR-DOGR, Rajgurunagar

12-14 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management
in Onion and Garlic /Nursery
management in onion

Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

21-23 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management
in Onion and Garlic

Two days training programme organized under
SCSP ICAR-DOGR, Rajgurunagar

25-26 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune
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Topic

Nursery management in onion

Event and Organizer

Two days training programme organized under

Date and Venue

25-26 March, 2019

SCSP by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management | Two days training programme organized under | 27-28 March, 2019
in Onion and Garlic SCSP by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar

Nutrient uptake based nutrient
management in Onion seed crop

Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana

23 February - 25
March, 2019 ICAR-
DOGR,
Rajgurunagar

Kiran P. Bhagat

Abiotic Stress Management in
onion and garlic

Two days Training Programme on Onion
Production Technology, under SCSP by ICAR-
DOGR, Rajgurunagar

22-23 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic Stress Management in
onion and garlic

Three days Training Programme on Scientific
Production Technology in Onion and Garlic,
organized by ICAR-DOGR, Rajgurunagar

12-14 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic Stress Management in
onion and garlic”

Three days Training Programme on Scientific
Cultivation in Onion and Garlic, organized by
ICAR-DOGR, Rajgurunagar

21-23 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Photosensitive Crops and its PAR
Pattern under Climate Change
Scenario

Summer School on Climate Change and Abiotic
Stress Management Strategies for Doubling
Farmers, organized by ICAR-NIASM, Baramati

7-27 September,
2018 ICAR-
NIASM, Baramati

Measurement of photosynthesis

Summer School on Climate Change and Abiotic

7-27 September,

and associated parameters in Stress Management Strategies for Doubling 2018 ICAR-
various crops under climate Farmers, organized by ICAR-NIASM, Baramati | NIASM, Baramati
change scenario
V. Karuppaiah
Management of Insect Pests in Three days Training Programme on 6 October, 2018
Onion and Garlic Production Technology of Onion and Garlic ICAR-DOGR,
and its marketing, organized by ICAR-DOGR, Rajgurunagar
Rajgurunagar
Management of Insect Pests in Three days training on scientific production 14 December, 2018
Onion and Garlic technology in onion and garlic, sponsored by ICAR-DOGR,
ATMA, Tamil Nadu, organized by ICAR-DOGR, | Rajgurunagar

Rajgurunagar, Pune
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Topic

Integrated Pest and Pollinator
Management for Quality Seed
Production in Onion

Event and Organizer

Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

Date and Venue

13 March, 2019
ICAR-DOGR,
Rajgurunagar,Pune

Vishwanath R. Yalamalle

Onion seed production

Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

8-10 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Onion seed production

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

12-14 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Onion seed production

Three days training on scientific production
technology in onion and garlic for farmers from

22-24 December,
2018 ICAR-DOGR,

Bihar, organized by ICAR-DOGR, Rajgurunagar | Rajgurunagar,
Pune

Onion and garlic seed production | Training on Improved cultivation and seed 21 December, 2018
production of onion and garlic, organized under | Nagare, District
TSP Scheme by ICAR-DOGR, Rajgurunagar Nandurbar

Onion and garlic seed production | Training on Improved cultivation and seed 22 December, 2018
production of onion and garlic, organized under | Shravani, District
TSP Scheme by ICAR-DOGR, Rajgurunagar Nandurbar

Onion seed production Twenty five days training on Quality Seed 13 March, 2019
Grower sponsored by Agriculture Skill Council | ICAR-DOGR,
of India (ASCI), Gurugram Haryana, organized | Rajgurunagar,Pune
by ICAR-DOGR, Rajgurunagar

Kalyani Gorrepati

Post-harvest management of Three days Training Programme on Production | 9 October, 2018

onion and garlic Technology of Onion and Garlic and its ICAR-DOGR,
marketing, organized by ICAR-DOGR, Rajgurunagar,
Rajgurunagar Pune

Onion harvesting, curing, storage | Three days training on scientific production 14 December, 2018

and post-harvest management technology in onion and garlic, sponsored by ICAR-DOGR,
ATMA, Tamil Nadu, organized by ICAR-DOGR, | Rajgurunagar,
Rajgurunagar Pune

Post-harvest management Three days training on scientific production December, 2018
technology in onion and garlic for farmers from | ICAR-DOGR,
Bihar, organized by ICAR-DOGR, Rajgurunagar | Rajgurunagar,

Pune
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Topic

Storage of onion bulbs for seed
production

Event and Organizer

Twenty five days training on Quality Seed
Grower, sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

Date and Venue

6 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Post-harvest management

Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

26 March, 2019
ICAR-DOGR,
Rajgurunagar

Post-harvest management

Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar

Rajiv B Kale
Value chain and marketing Training on Production Technology of onion and | 8-10 October 2018
management of Onion Garlic and It’s Marketing, organized by DOGR | ICAR-DOGR
Onion production and marketing | Farmers meet cum training and inauguration of | 31 January 2019
onion collection centre organized by Aditya Birla | Kalamb,
Retail Ltd. Ambegaon, Pune.
Onion production technology Training programme organised by Bhartiy 22 September 2018
Bahuuddeshiy Lok Shikshan Sanstha Dhamari, Dist.
Pune

Onion and Garlic Technologies for

Zonal Workshop of KVKs by ICAR-ATARI,

5-7 September 2018

upscaling in Madhya Pradesh and | Jabalpur JNKVV Jabalpur
Chhattisgarh
Onion Production Technology Training on Onion Production Technology under| 26 October 2018
parivartan Project by Krishi Vikas va Gramin Khairenagar,
Prashikshan Sanstha, Malkapur Shirur
Marketing of Onion Scientific cultivation of Onion and Garlic by 23 December 2018
ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar
Marketing of Onion Training on Onion Production Technology by 22 March 2019
ICAR-DOGR, organized by ICAR-DOGR, ICAR-DOGR,
Rajgurunagar Rajgurunagar
Marketing of Onion Training on Onion Production Technology, 26 March 2019
organized by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar
Marketing of Onion Training on Onion Production Technology, 28 March 2019
organized by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar
Public Private Partnership and Training on Quality Seed Growers under ASCI, | 22 March 2019
Contract Farming in Onion Seed | organized by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Production Rajgurunagar
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Quality Onion Seed Production Training on Quality Seed Growers under ASCI, | 25 March 2019
organized by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar
Ashwini P. Benke
Garlic production technology Three days training Programme on Production | 8 October, 2018
Technology of Onion and Garlic and its ICAR-DOGR,

marketing, organized by ICAR-DOGR,
Rajgurunagar

Rajgurunagar,
Pune

Garlic production Technology

Two days training on Scientific production
technology in Onion and Garlic organized by
ICAR-DOGR, sponsored by ATMA, Tamil Nadu,
organized by ICAR-DOGR, Rajgurunagar, Pune

12 -14 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Garlic production Technology

Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

21 - 23 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Onion bulb production

Training Programme on Onion production
technology, organized by ICAR-DOGR,
Rajgurunagar

22-28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Nursery management in Onion

Training Programme on Onion production
technology, organized by ICAR-DOGR,
Rajgurunagar

22-28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Pranjali H. Ghodke

Impact of abiotic stress on onion

Twenty one days training organized by ICAR-

18 September, 2018

crop under climate change NIASM, Baramati ICAR-NIASM,
Baramati
Water and stress management in | Three days Training Programme on Production | 9 October, 2018
onion Technology of Onion and Garlic and its ICAR-DOGR,
marketing, organized by ICAR-DOGR, Rajgurunagar,
Rajgurunagar Pune

Water management in onion and
garlic

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic stress management in
onion

Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune
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Soumia P. S.
Safe use of Pesticides in onion and| Three days training on Production Technology of| 10 October, 2018
garlic Onion and Garlic and its marketing, organized ICAR-DOGR,
by ICAR-DOGR, Rajgurunagar Rajgurunagar,Pune
Safe use of Pesticides in onion and | Three days training on Scientific production 14 December, 2018
garlic technology in onion and garlic, sponsored by ICAR-DOGR,
ATMA, Tamil Nadu, organized by ICAR-DOGR, | Rajgurunagar,
Rajgurunagar Pune
Safe use of Pesticides in onion and | Three days training on Scientific production 22 December, 2018
garlic technology in onion & garlic for farmers from ICAR-DOGR,
Bihar Rajgurunagar,
Pune
Safe use of Pesticides in onion and| Twenty five days training on Quality Seed 6 March, 2019,
garlic Grower, sponsored by Agriculture Skill Council | ICAR-DOGR,
of India (ASCI), Gurugram Haryana, organized | Rajgurunagar,
by ICAR-DOGR, Rajgurunagar Pune
Insect pest of onion and garlic Two days training programme organized under | 26March, 2019
by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar,
Pune
Insect pest of onion and garlic Two days training programme organized under | 28 March, 2019
by ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar,
Pune
Ashok Kumar
Post-Harvest Management and Training on Onion Production Technology, 23 March, 2019
Processing of Onion organised under SCSP by ICAR-DOGR, ICAR-DOGR,
Rajgurunagar Rajgurunagar,
Pune
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Institute Research Projects

Project 1: Management and utilization of
Allium germplasm

V. Mahajan, PI, A. J. Gupta, S. ]J. Gawande, S.
Anandhan, V. Karuppaiah, Kalyani Gorrepati,
Ashwini P. Benke, Soumia P.S, Kuldip, Kiran
Bhagat, Pranjali H. Ghodke, Geetika Shameer
(CITH, Srinagar), Shabeer Ahmed (NRCG,
Pune), S.S. Gadge and R.B. Kale

Project 2: Genetic Improvement of onion
and garlic through conventional breeding
A.]. Gupta, PI, V. Mahajan, Ashwini P. Benke,
S. Anandhan, S. J. Gawande, V. Karuppaiah,
Kalyani Gorrepati, Kiran Bhagat, Pranjali H.
Ghodke and Kuldip

Project 3: Biotechnological approaches for
improvement of onion and garlic

S. Anandhan, PI, Ashwini P. Benke, Kuldip, S.
J. Gawande and Pranjali H. Ghodke

Project 4: Natural Resource Management of
Onion and Garlic

A. Thangasamy, PI, Kiran Bhagat, Pranjali H.
Ghodke, Kalyani Gorrepati, S. J]. Gawande, V.
Karuppaiah, Soumia P.S.,, R. B. Kale and
Shabeer Ahmed (NRCG, Pune)

Project 5: Novel approaches for integrated
pest and disease management in onion and
garlic

S.J. Gawande, PI, S. Anandhan, V. Karuppaiah,
Soumia P.S.

Project 6: Post-harvest Management of
Onion and Garlic

Kalyani Gorrepati, PI, Soumia P. S., V.
Karuppaiah, Kiran Bhagat, S.S. Gadge and R. B.
Kale
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uRaeT 7: @ 3R weNe wrenfifsal @
EEATARYT 3R g1 fAsSwor

TH.QA.MEN, UM 3a¥dh, AR, . Pt 3R T
RATHY

I IRASHN

RIS 1: Iffd wRedT @I 3R A8 Aead
Y™ gRATSHT

&t g, Aedt AfBRY, O g EivemR
aRATSTT 2 : STERATSTR-TaTy Jomelt & areds @
SPSGCRNEL

TS T, Aed enifthar, fod ammor fidd g
Uh3IRY

IRASHT 3 : W e Molge: Qe Byl 3R
Tt § dior Seare

TF. O, Tas, Aedt MR, ford qvor: ST
aREAISHT 4: guor A1eft HiSt wR ST Y™
HRIHH

TF. O, e, T IS, fad aor ngHusiR

RIS 5: difgd HueT yaue iR B Henfid
aremr (smEdieadt-wivdiw), smERfitaR @1
TEARYT / ATaARAHRoT

A Y. S9h, Ao Afea, o givorn SERAveR

gRATSHT 6: WSt ¥ AR el &1 A fiw
efiqer & A1y w3y e

TS, THT, UG IS, [ amon fi ofiaer dieg
Trgae foafies oIk sngiveR-Ehensfier

IR 7: IMEHITT GRIATSHT: ool Bl P dal
(@<T) BQ Sgera IMEHied Hrenfidt a1
fArgur, defiepxor 3R seE

TSN, MaS, U 3rNe, . wodn, O g
STEHITIR - Teftamgivn

gRATSHT 8: WIS 3R dgqT &g Afeari Iu-
AT

. S M1, Aed JAUPRI, TE. TH. T, AR, &L
Plet, oY, ouT, AT It 99b, VIR, IR, .
. e, T Y. THT, T oy, Sehdl- AgIR,

Project 7: Transfer of Onion and Garlic
Technologies and Impact Analysis
S.S. Gadge, PI, R. B. Kale and A. Thangasamy

Other Projects
Project 1: All India network research project
on onion and garlic

V. Mahajan, Nodal Officer, Funding: ICAR

Project 2: DUS testing through ICAR-SAU’s
system

A.]. Gupta, Nodal Officer, Funding: PPV &
FRA

Project 3: Mega Seed Project: Seed produc-
tion in agricultural crops and fisheries

S. J. Gawande, Nodal Officer, Funding: ICAR

Project 4: Outreach Research Programme
on sucking pests

S.J.Gawande, PI, Funding: ICAR

Project 5 : Intellectual Property Management
and Transfer/Commercialization of Agricul-
tural Technology Scheme (IPMT-CATS), ICAR

Ashwini P. Benke, Member Secretary, Funding:
ICAR

Project 6: Development of hybrid in onion: A
joint venture with Beej Sheetal

A]. Gupta, PI, Funding: Beejo Sheetal Seeds
Pvt. Ltd. and ICAR-DOGR

Project 7: IPM project: Formulation,
validation and promotion of adaptable IPM
technology for bulb (onion) vegetable crops

S.J. Gawande, PI, V. Karuppaiah, Funding:
ICAR-NCIPM

Project 8: Tribal Sub-Plan for onion and
garlic

A.J. Gupta, Nodal Officer, S. S. Gadge, R. B.
Kale, V. Karuppaiah, Ashwini P. Benke, A. R.
Wakhare, H. S. Gawali
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A.]. Gupta, PI, TSP-Nandurbar, S. S. Gadge, P,
TSP-NEH, Funding: ICAR

Project 9: Studies on male sterility systems
to increase the efficiency of F; hybrids in
horticultural crops

AJ. Gupta, Nodal Officer, Funding: ICAR-ITHR

Project 10: National Innovations on Climate
Resilient Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Pranjali H.
Ghodke, Funding: ICAR-CRIDA

Project 11: Haploid Induction in Onion
through Genome Elimination

S. Anandhan, PI, Funding: ICAR-NF
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Awards, Honours and Recognition

7. JoR RIg BT 9-11 3, 2018 F SR Paliep,
TSI, IR § R ., TereH, Y., el .,
Pl AR 3R Ted, 0. gRT foagd e @ik
e H TpeIh! g¥aT P HAeIw F fhAmi Y
M QAT R IR MR SieRffly were o
TSGR TR b foTy qReegpe feparm TR

1. foorr 7gH @Y 8- 10 JelTs, 2018 &l ¥y,
QARRET 7 IX & vengsIRytaS & gu 5@ B
SR RA § ot iR oggA rfy™ H Ageayuf
INGH & foTU TATasIRENE JRBR, 2017 GRI
eI febam T

IRP SRR F IR @it (vferrg Hiar wat.)
T Fax fpel § Fxdr bl amfuge AT hY
FERT ¥ YR IR \ateH UReR & fofy T
fopam a1 59 & oRgd AT U, 3THed T,
g 4., de Ta.d. iR Rz . €1 39 @Y 9-
12 HRasY, 2019 F SRM JoreT, Qo 900+ @M
g gl ;- gAfET @R SR’ W SARRIE
T F wRega foa

T, HegToft TRUTET Bl ST HERUT g dhY IaT 31k
T R Fders AifEe IR & forg e s
T | S 9-12 WRad), 2019 & SRM I,
gol ¥ 9e @E gy gl gAifaal ek
R’ WX AR AME ¥y fpar wam|
TP oiRgpi H MNATST ., 48 TH., Feml va. A,
IR pemr . &, €

1. AN, PRI BT IIT Pic T, IMLTRNRATTE,
7 gt 7 2018 & SR *'thell 3ifth TemIATdet
RSS! 31 Sfear’’ & wu A

gl . HoT @ dRgT d§ HeRU & RM
Trefihiel | 8F a1l JHaE & u§ed & fog
FHleTirt ik sARTTA 31T BT B Y &b
gd 3R FEAIRIT STUANT TR FIHE GRS B
fore = fobar mam $9 9- 12 wRadl, 2019
% SRE IS, QU § 3T AMS i o
SRT '@ arg vferm: At 3R SR’ R

Dr. Major Singh has been awarded for the best
paper presentation on “Doubling farmers’
income through technological interventions in
onion and garlic” authored by Singh M.,
Mahajan V., Gadge S.S., Kale R.B. and Ghodke
P. in International Conference of Doubling the
farmers’” income through technological
interventions in onion and garlic during 9-11
April, 2018 at KVK, ADT, Baramati.

Dr. Vijay Mahajan has been honoured by
NHRDF award 2017 for significant
contribution in Onion and Garlic Research in
India during IXth AINRPOG group meeting
held at 8-10 July, 2018 at PAU, Ludhiana.

Dr. Amar Jeet Gupta has been awarded for the
best poster on “Molecular marker assisted
confirmation of hybridity in DOGR hybrids of
onion (Allium cepa L.) using SSR markers”
authored by Gupta A.J., Anandhan S.,Mahajan
V., Kad S.K. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

Dr. Kalyani Gorrepati has been awarded for
the best oral presentation on “Design and
development of onion storage structure”
authored by Gorrepati K., Singh M., Phutane
S.C. and Phutane P.C. in International
Symposium on Edible Alliums: Challenges
and Opportunities organized during 9-12
February, 2019 at YASHADA, Pune.

Dr. V. Karuppaiah has been elected as “Fellow
of Entomological Society of India”, Division of
Entomology, IARL, New Delhi during 2018.

Dr. V. Karuppaiah has been awarded for the
Best Poster on “The potential of pre and post-
harvest application of insecticide and essential
oil to manage stored pests losses in garlic”
authored by Karuppaiah V., Soumia P.S. and
Singh M. in the “International Symposium on
Edible Alliums: Challenges and Opportuni-
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AN SfARTET TSt & yga foharT Tl S
AGPT § monr dt., Fer fow. g Rig o Bl
3. . Pou @ ! WA SAfddH - IS &
Torerigut dST I<UTGH o U Poil | R qAAE
Hifge wegfcr & forg Fwrfa fobar mam g1 9-
12 BRaRl, 2019 & SRM Jgl, Yo § gfea+
ARITEet o vl gRT @M Ay uferd
AR SR SR’ WR SRR SRR st
T TR fonam 7| 39k oikget H ow Y, |
o, I UL iR R9E WL g

3. {4991 AR, TAHG BT Sidex 3N fhetqh!
& foft 4 I8 s@cfe uedd & fou
3MMEURIRATE AR "eat (¥avf ugsh) | 57 B gerid
TIRIE H 8 WYaN!, 2019 &I AEHITIR-
3TaRATS, A% fght § qReepet fobam |

1. fJ9TTer 3R, JTHg BI ' UiferR DI I @t
(vferrm AT Uet. ) ® HieHTs SUANT & JERiT,
e W § Pt iR ISt it dgER qr Yo §
gfeg’’ R FIIS IR TR & foly AT foman
TN §9 9-12 TRadl, 2019 & SR Ieral, go
§ $feow arEdt o tfermw gRT '@ ang
gfer : gRIfT 3R AR’ TR SRR SfRRIg
TS H wRga far Tl 39e ot | . eTR.
gJomg, . T, AR, I1gel PAR iR gk .
T 3eg Bl

3. AR, d. Plel P ' "AST IUIGH! DT 3T B
THT R 3R WIS & e Jed SR Bl 3 e
g Wenfidh fwed /' W ddIs diver & forg
T BT T | S 9-12 HReRl, 2019 &
SRM JeeT, 9T H 3T ATset 31t Uferdd gRT
"gM gy i gAfar iR s’ W
RN AR et & e b | 39
gD § Plet AR, ., M TH.TH,, I, T,
TRUTEt &., AEreH dt. der R w. 2l

3. AR, dt. Prt P 7-9 WRANI, 2019 P IRH
47 I ST SR IO | Prel, ITR.AT, urgart
&., AIEHE ., ST T.p., el §1. T, G dghacii
TP, GRT SS9 SHeT 3N SN |18d, 2017 H
BT  aRd § St STt fInT-us
Y ST =9’ Ame MY uF & oy Adrs
MY T IfATE UM fhaT T

gl 3R, . Frel DI 7 T Bl MRS SRgeT @
Qe : &l O Hrenfidhl &t emar’ W |d9s

10.

11.

ties” organized by Indian Society of
Alliumsduring 9-12 February, 2019 at
YASHADA, Pune.

Dr. V. Karuppaiah has been awarded for the
Best Oral Presentation on “Pollination
biology- a key for quality onion seed
production.” authored by Karuppaiah V.,
Soumia P.S., Thangasamy A. and Singh M. in
the “International Symposium on Edible
Alliums: Challenges and Opportunities”
organized by Indian Society of Alliumsduring
9-12 February, 2019 at YASHADA, Pune.

Dr. Vishwanath R. Yalamalle has been
awarded IARI Merit Medal/ Gold Medal for
outstanding academic performance in Doctor
of Philosophy degree programme during 57th
convocation programme on 8 February, 2019
at ICAR-TARI, New Delhi.

Dr. Vishwanath R. Yalamalle has been
awarded for the Best Poster Presentation on
“Polymer coating increases the pesticide use
efficiency, reduces pest, diseases and increases
seed yield and quality in onion (Allium cepa
L.)” authored by V.R Yalamalle, B.S. Tomar,
Atul. Kumar and Shabeer T.P Ahammed
(2019) In International Seminars on Edible
Alliums: Challenges and Opportunities held
during 9-12, February 2019 at YASHADA,
Pune.

Dr. R.B. Kale has been awarded for the best
poster on “Technological options for reducing
price shocks and doubling the income of onion
growers” authored by Kale R.B., Gadge S.S.,
ThangasamyA., GorrepatiK., Mahajan V. and
Singh M. in International Symposium on
Edible Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA,
Pune.

Dr. R.B. Kale has been awarded for the best
paper award of the journal for research paper
entitled “Differential Dairy Development
Status in India: A perception Analysis”,
authored by Kale R.B., Ponnusamy K,
Mohammad A., Jha S.K., Chandel B.S. and
Chakravarty A K. published in Indian Journal
of Dairy Science, 2017 awarded during 47th
Dairy Industry Conference held at Patna,
during 7-9 February 2019.
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Tefidie snffoa AFeifeng (AR®) (efgame!
AfEIe™T) & U gRe Rae’’ W uvgd dd9rs
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T SfdRIE st § FEmrfd fhar w |
b owdl H A . w, ReflngeR @,
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110012 GRT gaT Jeif+eh 3faTe— 2018 UG fapan
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13.

14.

15.

16.

17.

Dr. R.B. Kale has been awarded for the best
oral presentation on “Restructuring Onion
Supply Chain: Potential of Block Chain
Technology” authored by Kale R.B., Gadge,
S.S. and Singh M. in International Symposium
on Edible Challenges and
Opportunities during 9-12 February, 2019 at
YASHADA, Pune.

Alliums:

Dr. R.B. Kale has been awarded for the best
oral presentation on “Role of public Private
Partnership model in Onion Seed Production”
authored by Kale R.B., Gadge S.S., Yalamalle
V.R.,, Gupta A.J., Mahajan V., Wakhare A,
Gurav V. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

Mrs. Benke A. P. has been awarded for the
best oral presentation on “Interspecific
hybridization in onion through ovule rescue
technique using A. fistulosum, A. tuberosum
and A. fragrance” authored by Benke A.P,,
Shelke P., Krishna R., Dukare S., Dhumal S.,
Mahajan V. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

Dr. Ghodke P.H. has been awarded for the
best oral presentation on “Growth stage
sensitivity of onion genotypes to water-
logging stress authored by Ghodke P. H.,
Shirsat D.V., Thangasamy A. and Bhagat K. P.
in International Symposium on Edible
Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA,
Pune.

Dr. Soumia P.S. has been awarded for the best
poster on “New host record of Archips
Machlopis (Meyrick) (Tortricidae:
Lepidoptera), an emerging pest of garlic from
Pune” authored by Soumia P.S., Dilipsundar
N., Karuppaiah V. and Singh M. in
International Symposium on Edible Alliums:
Challenges and Opportunities during 9-12
February, 2019 at YASHADA, Pune.

Mr. Ashok Kumar conferred with Young
Scientist Award 2018 by All India Agricultural
Students  Association (AIASA), NASC
Complex, New Delhi-110012.
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HhIA4
Publications

/ Patents

Gorrepati Kalyani, Singh Major, Phutane S. C., Phutane P. C. A storage structure for storing
onion bulbs and a method thereof. Patent filed. Patent application number 201821049581A.
Publication date: 11/01/2019.

HeY Siew § 9wR / Papers in referred journals

1.

10.

11.

190

Balan R. K., Ramasamy A., Hande R. H., Gawande S. J. and Krishna Kumar N. K. 2018.
Genome-wide identification, expression profiling, and target gene analysis of micro RNA s in
the Onion thrips, Thrips tabaci Lindeman (Thysanoptera: Thripidae), vectors of tospoviruses
(Bunyaviridae). Ecology and Evolution, 8 (13), 6399-6419

Benke A. P., Kuldip J., Shelke P. and Singh M. 2018. Slow growth in vitro conservation in garlic.
Journal of Allium Research, 1(1): 98-101.

Benke A. P., Shelke P. and Mahajan V. 2018. Three step protocol for regeneration of plantlets in
Indian garlic varieties using root meristem. Indian Journal of Agricultural Research, 52 (1): 66-70.

Bhagat K. P., Kumar R. A., Kashyap P., Khadse A., Jhade R. K., Kushwaha S.R. and Sairam R.K.
2018. Screening of wheat (Triticum aestivum L.) genotypes for lodging tolerance using morpho-
physiological traits. International Journal of Current Microbiology and Applied Sciences, 7(4): 1481-
1892.

Chavan K. M., Thangasamy A. and Khade Y. 2018. Effect of cycloxydim herbicide for control of
grassy weeds in onion. Journal of Allium Research. 1(1):102-106

Gorrepati K. and Bhagat Y. (2018). Physiological and biochemical changes in peeled garlic
during refrigerated storage. Journal of Allium Research, 1(1):89-93

Gorrepati K., Murkute A. A., Bhagat Y. and Gopal J. 2018. Post-harvest losses in different
varieties of onion. Indian Journal of Horticulture, 75 (2): 314-318

Gupta A. J. and Mahajan V. 2018. DUS characterization and assessing the diversity of varieties
in onion and garlic. Vegetable Science, 45(2): 226-231.

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) : 92-96

Gupta A. ], Mahajan V., Lawande K. E. and Singh M. 2018. Evaluation of F1 hybrids in onion
developed through male sterility. Journal of Agri-Search, 5(3):163-168.

Jayaswall K., Bhandawat A., Mahajan V., Benke A., Bomble R. Y., Singh M. 2018. High quality
RNA extraction method for Allium species. Journal of Allium Research, 1(1): 94-97
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Jayaswall K., Bhandawat A., Sharma H, Yadav V. K., Mahajan V., Singh M. 2019.
Characterization of Allium germplasms for conservation and sustainable management using
SSR markers. Indian Journal of Traditional Knowledge, 18(1):193-199

Kale R. B., Ponnusamy K., Chakravarty A. K., Mohammad A. and Sendhil, R. 2018. Productive
and reproductive performance of cattle and buffaloes reared under farmers' management in
differential dairy progressive states in India. Indian Journal of Animal Research, 52(10): 1513-1517.

Kale R. B., Ponnusamy K., Chakravarty A. K., Sendhil R. and Mohammad A. 2018. Future
aspirations and planning of dairy farmers in India: Horizon 2020. Indian Journal of Animal
Sciences, 88(4): 101-106.

Kale R. B., Ponnusamy K., Sendhil R., Maiti S., Chandel B. S., Jha S. K., Mohanty T. K. and Lal
S. P. 2018. Determinants of Inequality in Dairy Development of India. National Academy Science
Letters, pp.1-4. https://doi.org/10.1007 /s40009-018-0716-0.

Karuppaiah V., Soumia P. S., Gawande S. J., Mahajan V. and Singh M. 2018. Influence of dibbling
time and weather factors on seasonal dynamics of thrips (Thrips tabaci Lindeman) on garlic in
Maharashtra. Journal of Agrometeorology, 20(4):311-314.

Karuppaiah V., Soumia P.S. and Wagh P.D. 2018. Diversity and foraging behaviour of insect
pollinators in onion. Indian Journal of Entomology, 80(4): 1366-1369.

Khandagale K., Gawande S. J. 2018. Genetics of bulb colour variation and flavonoids in onion.
The Journal of Horticultural Science and Biotechnology, https://doi.org/10.1080/14620316.
2018.1543558

Kumar R. R., Goswami S., Dubey K., Singh K., Singh J. P., Kumar A. and Pathak H. 2019.
RuBisCo activase - a catalytic chaperone involved in modulating the RuBisCo activity and heat
stress-tolerance in wheat. Journal of Plant Biochemistry and Biotechnology, 28(1): 63-75.

Mahajan V., Ashiwini B., Gupta A. ]. and Singh M. 2017. Garlic (Alliumsativum L.) research in
India, Invited review article. Progressive Horticulture, 49(2): 101-112 (copy received in 2018).

Mahajan V., Ghodke P., Bhagat K. P., Gorrepati K., Soumia P. S., Shirsat D. and Singh M. 2017.
Use of onion (Allium cepa L.) as medicine. International Journal of Noni Research (Including
Medicinal Plants), 12 (1&2): 39-43 (copy received in 2018).

Murkute A. A. and Gorrepati K. 2018. Biochemical alterations in short day onion (Allium cepa)
varieties under storage. National Academy Science Letters, 41 (5): 313-316

Murkute A.A., 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 (3): 286-290.

Pandi G. P., Chander S., Pal M. and Soumia P. S. 2018. Impact of elevated CO, on Oryza sativa
phenology and brown planthopper, Nilaparvata lugens (Hemiptera: Delphacidae) population.
Current Science, 114(8): 1767-1777.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

Pratap A. D., Pradyumn K., Suby S. B., Sharma R. K., Soumia P. S. and Pandi, G. P. 2018.
Screening of maize germplasm for resistance against shoot fly. Indian Journal of Entomology,
DOI:10.5958 /0974-8172.2018.00260.2.

Roylawar P. B, Khandagale K.S, Gawai T. B, Gawande S. ] and Singh M. 2019. First Report of
Garlic virus C Infecting Garlic in India. Plant Disease, https:/ /doi.org/10.1094 /PDIS-10-18-1890-
PDN

Salunkhe V. N., Anandhan S., Gawande S. J., Ikkar R. B., Bhagat Y.S., Mahajan V. and Singh M.
2018. First report of anthracnose caused by Colletotrichum spaethianum on Allium ledebourianum
in India. Plant Disease, 102(10):2031.

Singh M., Mahajan V., Ghodke P. H, Bhagat K. P., Soumia P. S., Gorrepati K. and Shirsat D.
2017. Medicinal use of garlic (Allium sativum L.). International Journal of Noni Research (Including
Medicinal Plants), 12 (1&2): 44-50.

Singh R. K., Anandhan S., Garcia-Pérez L. M., Ruiz-May E., Pérez E. N., Quiroz-Figueroa F. R.
2019. An efficient protocol for in vitro propagation of the wild legume Cicer microphyllum
Benth., a crop wild relative of chickpea (Cicer arietinum L.). In Vitro Cell.Dev.Biol.-Plant, 55: 9-
14.

Soumia P. S., Dilipsundar N., Karuppaiah V., Pandi G. P. and Singh M. 2019. Archips machlopis
(Meyrick) (Toryricidae: Lepidoptera) - Occurence on garlic. Indian Journal of Entomology, 81: DOI
Number: 10.5958/0974-8172.2019.00066.x

Soumia, P. S., Pandi G. P., Gautam R. D. and Shankarganesh K. 2018. Temperature and relative
humidity on the biology and parasitism of solenopsis mealybug parasitoid Aenasius
bambawalei (hymenoptera: encrytidae). Indian Journal of Entomology, DOI:10.5958 /0974-
8172.2018.00228.6.

Thangasamy A. and Chavan K. M. 2018. Dry matter accumulation and nutrient uptake patterns
of onion seed crop. Journal of Plant Nutrition. 41(15):1879-1889. DOI: 10.1080/01904167.
2018.1476538.

Thangasamy A., Khade Y. and Singh M. 2018. Nutrient management in onion and garlic. Journal
of Allium Research. 1(1):107-115.

Yalamalle V. R. and Tomar B. S. 2018. Effect of scape regulation on seed yield and quality in
onion (Allium cepa L.). Indian Journal of Agricultural Sciences. 89 (1): 56-59
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Papers and Abstracts in Conference/Seminar/ Symposia
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Adhiyamaan S., Arumugam T., Anandhan S. 2019. Haploid induction in multiplier onion
(Allium cepa var aggregatum) through in vitro gynogenesis.In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. pp. 300.

Benke A. P., Khar A., Mahajan V., Gupta A. J. and Singh M. 2019. Establishment of a core set of
Indian garlic accessions using a Heuristic approach. In book of abstracts: 8th Indian Horticulture
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10.

11.

12.

Congress, 17-21 January, IGKV, Raipur. p. 69.

Benke A. P., Krishna R, Dukare S., Dhumal S., Shelke P., and Singh M. 2019 In vitro comparison
of tolerance in two garlic (A. sativum L.) varieties by imposing mannitol induced osmotic stress.
In book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA, Pune. p. 283.

Benke A. P., Shelke P., Krishna R., Dukare S., Dhumal S., Mahajan V. and Singh M. (2019). GGB-
ABO-28. Interspecific hybridization in onion through ovule rescue technique using A.
fistulosum, A.tuberosum and A. fragrance. In book of abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 281

Bhagat K. P., Ghodke P. H., Shirsat D. V., Khade Y., Thangasamy A., Mahajan V and Singh M.
2019. Study of root architecture in onion under deficit and excess moisture. In book of lead
paper and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities,
9-12 February, ISA, Pune. p. 359

Bhagat K. P., Ghodke P. H., Shirsat D. V., Khade Y., Thangasamy A., Mahajan V and Singh M.
2019. Study of root architecture in onion under drought stress, In book of abstracts: 8th Indian
Horticulture Congress, 17-21 January, IGKV, Raipur. p. 334.

Gadge S. S. and Kale R.B. 2019. Constraints in Onion Production. In International Symposium
on Edible Alliums: Challenges and Opportunities. 9-12 February, ISA, Pune. pp. 242-245.

Gadge S. S., Kale R. B., Mahajan V., Gupta A. J. and Singh M. 2019. A success story of Bhima
Shweta in Vidarbha region. In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 403.

Gautam, R. D., Parihar S. G., Soumia P. S., Karuppiah, V., Mahajan V. and Singh M. 2019. SWOT
Analysis on management strategies of Thrips tabaci infesting onion in India. In book of lead
paper and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities,
9-12February, ISA, Pune. p. 128.

Ghodke P. H., Shirsat D. V., Thangasamy A. and Bhagat K. P., Mahajan V. and Singh M. 2018.
Impact of water logging stress in onion crop. ISPP West Zonal Seminar on Emerging trends in
plant Physiology for crop production under climate change scenario, MPKV Rahuri, pp. 137-
138.

Ghodke P. H., Shirsat D. V., Thangasamy A., Bhagat K. P., Mahajan V. and Gupta A. J. 2019.
Growth stage sensitivity of onion genotypes to water logging stress. In book of lead paper and
abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. pp. 361-362.

Ghodke, P. H., Shirsat, D. V., Jadhav V. T., Bhagat, K. P. and Thangasamy A. 2019. Impact of
salicylic acid treatment in onion crop under drought stress.In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February,
ISA,Pune. pp. 361.
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Gorrepati K., Jaiswal S., Mahajan V. and Singh M. 2019. Changes in total phenol, flavonoid and
pyruvic acid during drying of Allium tuberosum and Allium angulosum leaves. In book of lead
paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12February, ISA, Pune. p. 389

Gorrepati K., Singh M., Phutane S. C. and Phutane P. C. 2019. Design and development of onion
storage structure. In book of lead paper and abstracts: International Symposium on Edible
Alliums: Challenges and Opportunities, 9-12February, ISA, Pune. p. 390

Gupta A.J., Anandhan S.,Mahajan V., Kad S. K. and Singh M. 2019. Molecular marker assisted
confirmation of hybridity in DOGR hybrids of onion (Allium cepa L.) using SSR markers. In book
of lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. pp. 301.

Gupta A. J., Mahajan V. and Singh M. 2019. Evaluation of multiplier onion germplasm (Allium
cepa var. aggregatum) for growth, yield and quality. In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. pp. 288-289.

Gupta A. J.,, Gadge S. S., Patil R. M., Vishwanath R. Y. and Mahajan V. 2019. Improving
Livelihood of Tribal Farmers through Technological Interventions in Onion and Garlic. In
International Symposium on Edible Alliums: Challenges and Opportunities. February 9-12, ISA,
Pune. pp. 246-257.

Gupta A.]., Mahajan V. and Singh M. 2019. Evaluation of onion advance breeding lines during
kharif for table purpose. In book of lead paper and abstracts: International Symposium on Edible
Alliums: Challenges and Opportunities, 9-12February, ISA, Pune. pp. 293.

Gupta A. J., Mahajan V. and Singh M. 2019. Evaluation of red onion germplasm for growth,
yield and quality parameters. In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 294.

Gupta A. J., Mahajan V. and Singh M. 2019. Screening of onion lines suitable for foliage use as
green onion. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. pp. 293-294.

Gupta A. J., Mahajan V., Benke A. and Singh M. 2019. Notified varieties of onion and garlic of
ICAR-DOGR. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. pp. 263.

Gupta A. J., Mahajan V., Benke A. and Singh M. 2019. Trait-specific evaluation of onion
genotypes for improving yield and quality during kharif. (Oral Presentation) In: 8th Indian
Horticultural Congress on Shaping Future of Indian Horticulture: Abstracts (Poster
Presentation), 17-21 January, IGKV, Raipur, pp. 301-302.

Gupta A. J., Mahajan V., Lawande K. E. and Singh M. 2019. Protection of onion and garlic
varieties through PPV&FRA. In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 374.
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25.
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29.

30.

31.

32.
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34.

Gupta A. ], Mahajan V., Singh M. and Lawande K. E. 2019. Improving onion through
hybridization with DOGR-1203-DR to achieve earliness and uniform neck-fall. In book of
abstracts: 8th Indian Horticultural Congress on Shaping Future of Indian Horticulture: Souvenir
cum Lead and Oral Abstracts, 17-21 January, IGKV, Raipur. p. 26.

Janakiram T., Mahajan V. and Singh M. 2019. Status and scope of onion cultivation in India. In
book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. pp. 1-8.

Jayaswall K., Sharma H., Bhandawat A., Sharma V., Mahajan V. and Singh M. 2019. GGB-ABO-
26. Screening of molecular markers (SSR&ILP) in onion (Allium cepa L.), their cross transferability
for genotypic improvement of Allium species.In book of lead paper and abstracts: International
Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. pp:
280.

Kale R. B., Gadge S. S., and Singh M. 2019. Restructuring onion supply chain: potential of block
chain technology. In book of lead paper and abstracts: International Symposium on Edible
Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 398.

Kale R. B., GadgeS. S., Patole A. O., Mahajan V. and Singh M. 2019. Behaviour of market arrivals
and prices of onion: Assessment of four metropolitan markets in India”. In book of lead paper
and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA,Pune. p. 398.

Kale R. B., Gadge S. S., Thangasamy A., Gorrepati K. and Singh M. 2018. Onion Marketing &
Export Opportunities for Doubling Farmer’s Income. In International conference on Doubling
the Farmers Income through Innovative Approaches. 9-11 April, KVK, Baramati, Pune. p. 129.

Kale R. B., Gadge S. S., Thangasamy A., Gorrepati K., Mahajan V. and Singh M. 2019.
Technological options for reducing price shocks and doubling the income of onion growers. In
book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. p. 404.

Kale R. B., Gadge S. S., Yalamalle Y. R., Gupta A. J., Mahajan V., Wakhare A., Gurav V.and
Singh M. 2019. Role of public private partnership model in onion seed production. In book of
lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. pp. 404-405.

Karuppaiah V, Soumia P. S., Gawande S. J., Mahajan V. and Singh M. 2019. Dibbling date as
IPM strategy for thrips management in Garlic. In book of lead paper and abstracts of 8t Indian
Horticultural Congress-2019, 17-21 January, IGKV, Raipur. p.144.

Karuppaiah V., Soumia P. S. and Singh M. 2019. The potential of pre and post-harvest
application of insecticide and essential oil to manage stored pests losses in garlic. In book of
lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12February, ISA, Pune. p. 388

Karuppaiah V., Soumia P. S., Thangasamy A. and Singh M. 2019. Pollination biology- a key for
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quality onion seed production. In book of lead paper and abstracts: International Symposium
on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p. 370.

Khade Y., Thangasamy A., Bhagat K. P. and Singh M. 2019. Weed management in kharif onion
with oxyflurofen, pendimethalin and fluazifop-p-ethyl herbicide.In book of lead paper and
abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-
12February, ISA, Pune. p. 340.

Khandagale V., Roylawar P., Gawai T., Karuppaiah V., Gawande S. ]J. and Singh M. 2019.
Isolation and cloning of lectin genes from wild allium germplasm.In book of lead paper and
abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-
12February, ISA, Pune. p. 355.

Magar A. P., Gaikwad B. B., Pandirwar A. P., Sawant C. P. and Gorrepati K. 2019. Seedling
metering device for onion transplanter. In book of lead paper and abstracts: International
Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p.379

Mahajan V., Gupta A. J., Lawande K. E., Krishna Prasad V. S. R., Srinivas P. S. and Singh M.
2019. Bhima Shakti- A medium red onion variety with wider adaptability and storability for
late kharif and rabi season. In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. pp. 303-304.

Mahajan V., Gupta A. J., Lawande K. E., Krishna Prasad V.S.R., Srinivas P.S., Gawande S. J.,
Anandhan S., Gopal J. and Singh M. 2019. Bhima Safed- A new white onion variety for kharif
season. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12February, ISA, Pune. p. 295.

Mahajan V., Gupta A. ]., Pingale P., Benke A., and Singh M. 2019. Evaluation of white onion
lines in kharif, rabi and late kharif for year round availability. In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12February, ISA,
Pune. p: 302

Mahajan V., Gupta A. J., Thangasamy A., Pranjali G. and Singh M. 2019. Pyaz ki Aadhunik
kheti. Souvenir, National Seminar on Parivartit jalvayu me kisano ki aay doguni karne hetu
lahsun, pyaz va aaloo utpadan aur katai uprant prabhandan. 27-28 January, KVK, Anta (Kota)
and NHRDF (Kota), Rajasthan.

Mahajan V., Rathore N., Gorrepati K., Ghodke P., Thangasamy A., Gupta A. ]., Gayeen R. and
Singh M. 2019. Evaluation of under-utilized Allium tuberosum for foliage yield and palatability.
In book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA, Pune. p. 301.

Manape T. K, Saravanakumar S., Anandhan S., Singh M. 2019. Genetic transformation of Indian
short day onion (Allium cepa L.). In book of lead paper and abstracts of 8thIndian Horticultural
Congress-2019, 17-21 January, IGKV, Raipur.

Meena M. S., Singh S. K. and Kale R. B. 2018. LEAD Farmer based F2F Extension Model:
Sustainability Issues and SWOT Analysis in Indian Context, Lead paper Presented during SEEG
National Conference on Extension Strategies for Doubling the Farmers Income for Livelihood
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Security during 26-27th April, Anand Agricultural University, Anand (Gujarat).

Murkute A. A. and Gorrepati K. 2019. Assessment of performance for storage of DOGR released
onion varieties. In book of lead paper and abstracts: International Symposium on Edible
Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p.391

Murkute A.A. and Gorrepati K. 2019. Effect of pre-harvest application of CoCl2 on storage losses
of onion. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p.392

Murkute A.A. and Gorrepati K. 2019. Pre-harvest application of IAA to enhance shelf life of
onion. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p.391

Rane J., Mahajan V., Ghodke P., Kumar M., Singh M. and Singh N. P. 2019. Phenomics
opportunities for abiotic stress tolerance in onion. In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. p. 144.

Rathore N., Mahajan V. and Gayen R. 2019. GGB-ABP-50. Variation in phenolic and other
biochemical properties of underutilized Allium species: Selection of genotype for breeding. In
book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. p. 295

Saravanakumar S., Manape T.K., Singh M., Anandhan S. 2019. Reverse transcription loop
mediated isothermal amplification (RT LAMP) assay to detect Garlic Common Latent virus
(GCLV). In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p. 350

Saravanakumar S., Manape Tushar K., Ashok Kumar B., Singh M., Mahajan V., Anandhan S.
2019. Molecular phylogenetic analysis of Allium spp. by ITS sequencing. In book of lead paper
and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. p. 296

Singh M. and Mahajan V. 2018. Onion and garlic an option in diversification. In Shodh Chintan.
In National conference on Intensification and diversification in Agriculture for livelihood and
Rural Development, 28-31 May, Pusa, New Delhi.

Singh M. and Mahajan V. 2019. Quality production, export and processing of Onion & Garlic.
In Emerging challenges in vegetable Research and Education, 1-3 Feb., AU, Jodhpur.

Singh M., Mahajan V., Benke A. and Gupta A. J. 2019. Garlic (Allium sativum L.) research in
India. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p. 9

Singh M., Mahajan V., Gadge S. S., Kale R. B. and Ghodke P.2018. Doubling farmers” income
through technological interventions in onion & garlic. In book of abstracts: International
Conference on Doubling the Farmers Income through Innovative Approaches. 9-11 April,
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Baramati. p. 35.

Singh P. and Mahajan V. 2019. Biochemical evaluation of different Allium species for their
antioxidant potential, total phenol and sulphur compounds. In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. p. 390.

Soumia P. S., Dilipsundar N., Karuppaiah V. and Singh M. 2019. New host record of
ArchipsMachlopis (Meyrick) (Tortricidae: Lepidoptera), an emerging pest of garlic from Pune.
In book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA,Pune. p. 403.

Soumia P. S., Karuppaiah V. and Singh M. 2019. Evaluation of newer chemicals for the
management of onion thrips, Thrips tabaci (Thysanoptera: Thripidae). In book of lead paper
and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. p. 403.

Thangasamy A., Ghodke P. H., Ankita, C. and Singh M. 2019. Effect of zinc and boron
application on yield and storage quality of garlic (Allium sativum L.). In book of lead paper and
abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. p. 336.

Thangasamy A., Kalyani G., Ahammed T. P. S., Banerjee K., Ghodke P. H., Khalate S. and Singh
M. 2019. Effect of sulphur fertilization on yield, biochemical quality and total storage losses of
garlic (Allium sativum L.). In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February. ISA, Pune. p. 335.

Yalamalle V.R., Tomar B.S. and Singh M. 2019. Onion seed research-an overview. In
International Symposium on Edible Alliums: Challenges and Opportunities. ISA, ICAR-DOGR,
Pune. p 160.

Yalamalle, V.R., Tomar B.S., Jain S.K. and Arora A. 2019. Pre-harvest spermine application
provides protection against adverse storage conditions and enhances seed longevity in onion
(Allium cepa L.). In International Symposium on Edible Alliums: Challenges and Opportunities.
ISA, ICAR-DOGR, Pune. p. 371.

Yalamalle, V.R.,Tomar B. S., Atul Kumar and Shabeer.T.P. Ahammed.2019. Polymer coating
increases the pesticide use efficiency, reduces pest, diseases and increases seed yield and quality
in onion (Allium cepa L.) In International Symposium on Edible Alliums: Challenges and
Opportunities. ISA, ICAR-DOGR, Pune. p. 372.

g / "fdes / Book/ Report

1.

2.
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Gadge S. S., Bhagat K., Benke A., Ghodke P. and Singh M. 2018. ICAR-DOGR Annual Report
2017-18. ICAR-DOGR, Rajgurunagar, Pune. 234 p.

GadgeS. S., Benke A. P., Soumia P.S. and Singh M. 2018. ICAR-DOGR News, 22(1), Newsletter.
January-June. ICAR-DOGR, Rajgurunagar, Pune. 16 p.
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GadgeS. S., Benke A. P., Soumia P.S. and Singh M. 2018. ICAR-DOGR News, 21(2), Newsletter.
July-December. ICAR-DOGR, Rajgurunagar, Pune. 16 p.

Mahajan V., Gupta A.]J., Gawande S.J, Thangasamy A., Karuppaiah V., Gorrepati K., Benke A.
and Khade Y. 2017. Annual Report 2017-18 of All India Network Research Project on Onion
and Garlic. Published by ICAR-DOGR, Rajgurunagar, Pune. 596 p.

Singh M., Mahajan V., Gawande S.J., Anandhan S., Thangasamy A., Kiran Bhagat, Kayani G.,
Pranjali G. and Soumia P.S. 2019. Souvenir and abstract book. International symposium on
Edible Alliums: Challenges and Opportunities. Indian Society of Alliums, Pune, Maharashtra.
405 p.

Soumia P. S., Gautam R. D. and Guru Pirasanna Pandi G. 2018. Mass multiplication of Aenasius
bambawalei, a Potential Biocontrol Agent. LAP Lambert academic publication, Germany.
69p.(ISBN 9786202003117)

g¥dd Jeq™T /| Book Chapters

1.

Bal S.K., Kiran P. Bhagat, Chowdhury A.R., Nilesh More, Shruti Suman and Harpreet Singh.
2018. Managing Photothermal Environment for Improving Crop Productivity. In: Advances in
Crop Environment Interaction, Santanu Kumar Bal, Joydeep Mukherjee, Burhan Uddin
Choudhury and Ashok Kumar Dhawan (Eds), Springer Publishers. pp. 153-179.

Benke A. P., Khar A., Mahajan V., Gupta A.J., and Singh M. 2019. Establishment of a Core-set
of Indian garlic accessions using a heuristic approach. Indian Horticulture congress. Shaping
future of Indian Horticulture. Souvenir, IGKV, Raipur. p. 69.

Gadge, S. S., Kale, R. B., and Singh M. 2019. Constraints in Onion Production. Souvenir and
abstract book.International Symposium on Edible Alliums: Challenges and Opportunities, 9-
12 February, Pune. p. 245.

Gautam, R.D., Sudhida, G.P., Soumia, P.S., Karuppaiah, V., Mahajan, V. and Major Singh. 2019.
SWOT analysis on management strategies of Thrip tabaci infesting onion in India. Souvenir
and abstract book.International Symposium on Edible Alliums; Challenges and Opportunities,
Organized by DOGR, Pune on 9-12Feb., pp.128-143.

Gupta A.J., Gadge S.S., Patil R M., Singh M., Yalamalle V.R. and Mahajan V. 2019. Improving
livelihood of tribal farmers through technological intervention in onion and garlic. Souvenir
and abstract book.International Symposium on Edible Alliums: Challenges and Opportunities,
9-12 February, ISA, Pune. pp. 246-257.

Kiran P. Bhagat, Bal S.K., Ajay V. N., Yogeshwar Singh and Sunayan Saha. 2018. Impact of
atmospheric brown clouds on photosensitive crops under climate change scenario. In: ISPP
West Zonal Seminar on Emerging Trends in Plant Physiology for Crop Production under
Climate Change Scenario, 4th August, MPKV, Rahuri, pp. 9-21.

Mahajan V., Gupta A.J., Singh M. and Lawande K.E. 2019. Genetics and breeding: white onion
varieties status for processing. (Lead Paper). Souvenir and abstract book. International
Symposium on Edible Alliums: Challenges and Opportunities, 9-12Feb., ISA, Pune, pp.23-34.
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Mahajan V., Gupta A.J., Thangasamy A., Ghodke P.H. and Singh M. 2019. Modern cultivation
of onion (in Hindi). In: Doubling of farmers’ income in climate change through cultivation and
post-harvest management of garlic, onion and potato: Souvenir, KVK, Anta and NHRDF, Kota
on 27-28 Jan. pp. 7-13.

Mahajan V., Gupta A.]J., Thangasamy A., Pranjali Ghodke and Major Singh. 2019. Pyaz ki
aadhunik kheti. Souvenir, National Seminar on Parivartit jalvayu me kisano ki aay ko dugna

karne hetu lahsun, pyaz va aaloo utpadan aur katai uprant prabhandan. 27-28 Jan., KVK, Anta
(Kota) and NHRDF (Kota), Rajasthan.

Meena M.S,, Singh S.K. and Kale R. B. 2018. LEAD Farmer based F2F Extension Model:
Sustainability Issues and SWOT Analysis in Indian Context, SEEG National Conference on
Extension Strategies for Doubling the Farmers Income for Livelihood Security, 26-27 April,

Anand Agricultural University, Anand (Gujarat).

Pandi G.P.G., Soumia, P.S., Raghu S., Jena M., Mandal L., Sujithra M. and Chander 5.2018.
Climate Change on Insect Pest - An Overview. Recent Advances In Plant Protection. Aki Nik
Publications, pp.1 —24. (ISBN 9789388112468)

Rane J., Mahajan V.,Ghodke P., Kumar M., Singh M. and Singh N.P. 2019. Phenomics
opportunities for abiotic stress tolerance in onion. In International Symposium on Edible
Alliums: Challenges and Opportunities, ISA, Pune. pp. 144-153.

Selvi C., Arunkumar N., Pandi G.P.G., Soumia P.S. and Sivakumar G. 2018. Biological control
of brinjal shoot and fruit borer, Leucinodes orbonalis Guenee. Recent Advances. In Plant Protection.
Aki Nik Publications, pp. 149 — 162 (ISBN 9789388112468)

Singh M. and Ghodke P. 2019. Biotechnological interventions in onion crop for abiotic stress
tolerance. Indian Horticulture Congress. Shaping feature of Indian Horticulture, IGKV, Raipur.
p- 51.

Singh M., Mahajan V., Benke A. P. and Gupta A.J. 2019. Garlic research in India. Souvenir and
abstract book. International Symposium on Edible Alliums; Challenges and Opportunities, 9-
12 Feb., ISA, Pune. pp. 9-22.

Singh M., Mahajan V., Gadge S.S., Kale R.B. and Ghodke P. 2018. Doubling farmers” income
through technological interventions in onion & garlic presented in International Conference on

Doubling the Farmers Income through Innovative Approaches, 9-11 April, KVK, Baramati. p.
35.

Soumia P.S., Chitra Srivastava, Subramaniam S. and Guru Prasanna Pandi G. 2018. Host Plant
Resistance in Legumes against Bruchids Sp. Recent Advances In Plant Protection. Aki Nik
Publications, pp.121 — 147 (ISBN 9789388112468)

Thangasamy A. and Singh M. 2019. Nutrient uptake based fertilizer management in onion and
garlic. In: Major Singh et al., In International Symposium on Edible Alliums: Challenges and
Opportunities ISA, Pune. pp. 76-83.
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da-Idh / BT a9 / Technical/Popular Articles

1.

10.

11.

12.

13.

14.

15.

16.

17.

Benke A. and Mahajan V. 2019. Pramukh khadya upyogi pyajvargiy phasale. Phal-phul, 40(1): 20-
22.

Benke A., Mahajan V. and Khar A. 2018. Core collection of garlic germplasm. ICAR-DOGR
News, 22 (1): 2-3.

Bhagat K. P., Jhade R., Vaidya S. and Anitya L. 2019. Importance of plant hormones in Citrus
species, Krishisewa.

Gadge S. S. 2018. Kanda va lasun salla. Agrowon. Agro Planning. 16 May. Sakal Media Group,
Pune. p. 11.

GadgeS. S., Thangasamy A., and Singh M. 2018. Peeknihay tagya salla: kanda va lasun. Krishiking,
April-May, Krishiking Agrotech, Pune. pp. 23-24.

GadgeS. S., Thangasamy A. and Singh M. 2018. Kanda lasun peek salla. Agrowon. Kharif Vishesh.
4 July. Sakal Media Group, Pune. p. 11.

Gadge S. S., Thangasamy A. and Singh M. 2018. Kanda va lasun peek salla. Agrowon. 21
September. Sakal Media Group, Pune. p. 11.

Gadge S. S., Kale R.B. and Karuppaiah V. 2018. Kanda pikasathi awasthanurup salla. Agrowon. 25
October. Sakal Media Group, Pune. p. 11.

Gadge S. S., Kale R. B. and Singh M. 2018. Kanda peek salla. Agrowon. Agro Planning. 12 May.
Sakal Media Group, Pune. p.11.

Gadge S.S. and Mahajan V. 2018. Lasun laagwad tantragyan. Shetkari, April-May, 2018: pp. 16-
17.

Gadge S.S. and Mahajan V. 2018. Lasun Lagwad. Baliraja, November 2018: pp.13-15.

Gadge S. S. and Kale R. B. 2018. Rangda hangamatil kanda ropvatika. Agrowon. Kharif Vishesh. 18
August. Sakal Media Group, Pune. p. 11.

Gadge S. S., Kale R. B. and Singh M. 2019. Kanda va Lasun Salla. Agrowon. 14 March. Sakal
Media Group, Pune.p.11.

Gadge S. S., Kale R. B. and Thangasamy A. 2019. Kanda pikavaril kidyanche niyantran.
Agrowon. 8 January. Sakal Media Group, Pune. p.11.

Gadge S. S., Kale R. B. and Thangasamy A. 2019. Kanda pikavar karpa rogacha pradurbhav.
Agrowon. 9 January. Sakal Media Group, Pune. p.11.

Gadge S. S., Kale R. B. and Thangasamy A. 2019. Thandit kanda pikavar rogacha pradurbhav.
Agrowon. 10 January. Sakal Media Group, Pune. p.11.

Kale R.B. 2018. Kandyachya Bajarbhavatil Asthirta ani upayyojana. Lokmat Vardhapan Din
Visheshank, Pune.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kale R.B. and Gadge S.S. 2018. Kandyache khat vyavasthapan. Pragati. 25 August. Sakal Media
Group, Pune. p. 4.

Kalyani G., Bhagat Y.S. and Mahajan V. 2018.Value Addition of Garlic by Processing. Indian
Food Industry Magazine: 37(5): Sep-Oct, 2018.

Karuppaiah V. and Soumia P.S. 2018. Integrated Management Strategies for Onion thrips, Thrips
tabaci Lindeman. Rashtriya Krishi, 13(1):57-58.

Karuppaiah V. and Soumia P.S. 2018. Sustainable management of pollinators in onion seed crop.
E-publication, Krishisewa. http://www krishisewa.com/articles/seed-production/935-

sustainable management-of-pollinators-in-onion-seed-crop.

Karuppaiah V., Gawande S.J., Sardana H.R., Bhar M.N. and Major Singh. 2018. IPM in Onion:
A Success Story. Rashtriya Krishi, 13(2):41-42.

Mahajan V. 2018. Sukshma sinchanwar lasoon lagwad. Agrowon, 250ctober, Sakal Media
Group, Pune. p. 6.

Mahajan V., Gadge S.S., Gawande, S.G. and Salunkhe V.2018. Rog va kidipasum kandapikache
saranrakshan. Shetakari. August 2018. pp. 53-55.

Mahajan V., Ghodke P., Kiran P.B. and Sirsat D. 2018. Kharif kandyanchya ropvatikeche Niyojan,
Mrugdhara, pp. 48-50.

Mahajan V.2018. Rabi hangamatil kanda lagwad. Shetakari. September.pp. 21-24.
Mahajan V. and Gadge S.S. 2018. “Rabikanda lagwad”. Baliraja, October, pp.21-27.

Marathe A., Vishwanath D. P., Ali A., Kumar A., Priya J., Tiwari K. and Kumar V. 2019.
Flavonoids: Potential candidates for amalgamating health benefits in human and stress tolerance
in plants. Biomolecule Reports, ISSN: 2456-8759.

Meena M.S., Kale R.B., Singh S.K. and Kailash. 2018. Farmer-to-farmer extension model Farmer-
to-farmer extension model strength, weakness and issues of sustainability, Indian Farming,
68(06): 28-29.

el TR / reprera} aTaft / TV Shows / Radio Talks

1.
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Benke A. 2019. Kanda Beej kadhani ani Prakriya. Radio talk. Broadcasted on 13 March. AIR,
Pune.

Gadge S. S. 2018. Rangda hangamatil kanda ropvatika, Broadcasted on 31 July. AIR, Pune.
Gadge S. S. 2018. Kanda beejotpadan, Broadcasted on 29 October. AIR, Pune.

Gupta A.]. 2018. Hello Kisan live telecast on cultivation of onion and garlic. TV programme. 10
October. DD Kisan, New Delhi.

Kale R. B. 2018. Kanda pikasathi khat vyawasthapan. Radio talk. 9 August. AIR, Pune.
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Institutional Activities

TS U g WR d1fies prferrer

(TeTSuTRYTNSH) FT tieyg, e
3T

AHIU-WN IR AggT g Feeed,
ISR, 9o § 8-10 S[d, 2018 & SR Ui
oy fFafdemem (fug) o afed TRdlg @~ @
TG Tedd Ay RIS & 7d a1fifes Ju doh
&1 3TN fHaT| $9 BRIHH &b IgleT 99 H o &
It 9 | 100 & 3rf¥e e = Fgfiar
BT T R R fpam, fGeneff ok o7 dam
FeRT At IR | . TG, 99, Qe JgRie,
diey, JRRAMT 3 ST SR dAgg Pl Al Hedd
g Uy, FRRIMT § =e <@ srgae it @
TR T 3ferTe | Uieg, FR™m™T & IDRER
R S8 Qe &l IeUIgT dATTd 3R BRIeiRid
B dTel JHAM DI HH IR D IR F N &
fFrarfe ot 9o W ¥t foam ST, it @y, gd Perdfd,
b, STeeIgR T g ST (SarE i weer
™) 39 SR wR fAfdre <1ffyr & wu § Suferd
o, IR ST Bl HaR o dr fApRid o=, Sifde
Wcll, TRI% TS 6 et Wi ger =it iR
e & ITIAfh FHE Yeed W Ay ae ez
3R MSHIR-SNeMSfleR, gor & gd Qe =
frafa, deror ok Faree () & forg fagy
foremt & faarT W eiferes SR S @1 g & &,
3. IFhRM, WSt (FrEr fie ) 7 wEg 8iik
TR-TRIRATT &3 H @IS SR T8gT 1 Wil Bl grea
R TR 3N I e S8 ek HaTsT S S
derehrl (SIS Ts¥) DI fIRid o R 9y e
< o1 germa e F. woR Rig, Mo, rswiveR-
SlRTSleR, gur A 39 3R TR URAISHT & Rard
ERSOICI RS REESE IR IMG RIS TIC I I
qoIT UTH SUAfRdl W fRAR & U1 STefl| S8

Annual Workshop of Onion & Garlic
(AINRPOG) organized at PAU, Ludhiana

ICAR-Directorate of Onion & Garlic Research,
Rajgurunagar, Pune organized the IXth Annual
Group meeting of All India Network Research
Project on Onion and Garlic at Punjab
Agriculture University (PAU), Ludhiana on 8-
10 June, 2018. The inaugural session was
attended by more than 100 delegates from
various parts of the country. Farmers, students
and other faculty members were also present.
Dr. N. S. Bains, Director Research, PAU,
Ludhiana welcomed all the delegates and
briefed about the research activities at PAU,
Ludhiana including the onion and garlic. The
inaugural session was chaired by Dr. R. S.
Sidhu, Registrar, PAU, Ludhiana where he
gave emphasis on increasing the onion export
in global market by reducing its cost of
production and post-harvest losses. Dr. G.
Kalloo, Ex-Vice Chancellor, INKVV, Jabalpur
and Ex-DDG (Horticulture & Crop Science)
guest of honour gave emphasis on
development of onion hybrid, organic farming,
kharif onion production technology, Genetic
resource management of onion and garlic. Dr.
K. E. Lawande, Ex-Vice Chancellor, Dr. BSKKYV,
Dapoli and Ex-Director, ICAR-DOGR, Pune
suggested to give more emphasis on
development of varieties specifically for export,
storage and processing. Dr. T. Janakiram, ADG
(Hort. Science) emphasized on promoting
onion and garlic production in NEH and non-
traditional areas. He focused on development
of best combining inbred lines. Dr. Major Singh,
Director, ICAR-DOGR, Pune presented the
project report wherein he elaborated about the
AINRPOG and its achievement. He
congratulated all the centres for their significant
contribution. Dr. Vijay Mahajan, Nodal Officer
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ot gfrrt gl B STh SFEHT ARGH & forg
guTs <t o1, fao #ge, Aed IR 7 & T8
HRarg R wRgd di1 Iy SmHid wevg & w9 §
gl amR. Y. w1, g e, TvaREN®, = g
qorr f. 3R, €. Titaw, gd HrheR ek uwTmeny,
HIcfs, mEvemRans +ff 39 w7 § Sufeyd 9 &f.
. U4, &, N, G & et I o qHrITee
9 U HIfET & S A 9 $9 SRR R AT
YBIFT TAT TILTAIRG ST i arffer Rard, fFrafa
R JIRT fraRSIs 99 &1 SRigd, @ 3iiR
Teg | Fifrbiaur iR e yeem &1 fmra fhar
T ST 3fTth Tl Rd & e 3fd iR i
TFHN JeATSE BI Bl T STHBRM gRT SR o
Tl 1. Ut &, T, PR (WRY), TIUFRIRE,
T gt 7 =S 3iR dggT & T § I IreH
S dTet HAtH S Bl TITAsIRSIh 3faTs
BNV T SR ST, S g A IEATIR-Fraoha,
9ol b UG dsie 3R TSTETHaRASAS, & et
51,000 &I Af¥r weH Htl 1. AR [RTg gRT ey,
QI DT AT e By 3FdTS Dl BTN Sl TS
3R I8 REPR Sl Sl Dy GRT 1. U WL G,
TR, [eoit IS @1 A wnl g=Eg wRad
% 1Y T DT FHIG FaAT|

WELCOME

ECaNEICIRELICE!
Release of publications

WRT Mg BT TRG (THohieastl) & Siarfa
nfefafer
W1 Mg BN TR AT P odgd, 15 Wal g

TeTharsl, gos, JellMl, aIhiid, Sigad, Fehdrs!,
PR HTS, TRATS! 3R TRFR H frfafer deferd

204

presented action taken report. The special
invites Dr. R. P. Gupta, Ex Director, NHRDF,
New Delhi and Dr. R. D. Gautam, Ex. Professor
and Head Entomology, IARI, New Delhi
attended the session. Dr. A. S. Dhatt, Head
Vegetable Science, PAU, Ludhiana was
Organizing secretary of this group meeting.
Seven publications viz., AINRPOG Annual
Report, Proceedings of Brainstorming on
Export, Mechanization and Thrips
management in onion and garlic was released.
First issue of Journal of Allium Research and
open access website was released by Dr. T.
Janakiram. NHRDF Award 2017 for
outstanding contribution for promotion of
onion and garlic to the best scientist was
announced by Dr. P. K. Gupta, Director (Act.),
NHRDF, New Delhi and the award, memento
and Rs. 51,000/- was presented by Dr. G.
Kalloo to Dr. Vijay Mahajan, Principal Scientist,
ICAR-DOGR, Pune and Nodal Officier,
AINRPOG. The best network centre award was
announced by Dr. Major Singh for outstanding
contribution to PAU, Ludhiana, which was
given by Dr. G. Kalloo to Dr. A. S. Dhatt, Head,
Vegetable Science. The session was ended with
vote of thanks.

ST, 98I Bl TITI3TRSITh
NHRDF Award to Dr. Mahajan

Activities under MGMG

Under Mera Gaon Mera Gaurav scheme,
activities were carried out in fifteen villages viz.,
Gadakwadi, Varude, Gulani, Wafgaon,
Jawulke, Khadakwadi, Loni, Pondewadi,
Dhamni, Ranmala, Gosasi, Mitgudwadi,
Kanhur Mesai, Khairewadi and Khairenagar.
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6 TE| IMSHIIR-EINSHeR & dstfe! 5 5
I R A 1 W 3IR TTggH di S Henfidhy
P IR § dSh THHRT SUey o | fafte faway
S ATefihie @ik T HeeA, W& W b GerE siik
YR, HAANIT Tee-, W% Wl Tdl,
gt dOR a1 SNfe W Ffipa wal § gt
TR 43 Ufeor HRIGH BT A fHam T
R Pet 515 Ml & Ffiar dt1 nivaR-
SR & e e el & FRaR qwudh § @
3R fhearl gRT bt ST <@l faftr weall o et |
& forg ial 6t uga™ 6 w1 18 I, 2018 B
IMSHITIR -SSR P 21 § TR T R Uh
HRIHT BT IS fhaT T SRIE A-7 g 8R7 TR
IS & SfeRTa YT IV it | 25 SRTfarefer fopami
7 FEIFIAT | 3 MR R ST & Dl &b Joradl
qof JuTe & foly wHSTIuAST el & dia sFTfefer
ATl I QR fhaT TT| 39 BRI § @I iR
e I 3T I<ure Uil WR 8T, T, T4, M,
aRE ISP GRT Ueh IR U febaT 77| i
ol Feaed § @ iR dggd W 9o @ e
Tfcrfaferay ey oft foRama w1 BRT T A”T ARG BRI
& SRl YUY TV et § st & TP g A
TqTwdl & Aegcd & IR H off Trred | wefiersh)
Tat & fEam & A fHder ToTe YR PR
(16-31 R, 2019) & dgd faf¥ysr Tawwan
wfcrfafert @1 Fares fhar T srggfua Sf &
fopamt & forg 22-23 =1, 2019 3R 25-26 T,
2019 & GRE '@ Icgd Wenfidh’’ w g
TfeTeroT SHRIHAT T ST famam T Srfea S
S AT (TEAIGHY) & T8d THSUEST AHT &
ST MUY Y Al Pl 49 TS IUTGdT A 3
TfTerT PRihEr § TETRIAT Yl 39 Wfder Brighat
4 Ioa e, dtasrer yees, Scaree ufehamat,
IR yEe, e R, Aefichic Fmon, waer 6
Gars, HeRUl, BIRia yeed, fque, feaHr &
ARG - Nffd ¥R @7 dgM § ¥ AT Ag!
6 T SN vl R SMRATeR-Siensfiem &
el gRT AR ST MU SmERiivaR-glanshiam
& YR U&T H ey ST g WAN & ey fam
! AR yeR i wdt-ufdsaren @ ugffa feam wim
URRNG Taf dFl H TSR -SIanSfism &

The scientists of ICAR-DOGR provided
scientific information to the farmers about
improved technology of onion and garlic time
to time. Total 43 training programmes on
different topics such as; pest and disease
management, rabi onion harvesting and
storage, post-harvest management, kharif onion
cultivation, nursery preparation, etc. were
organized in the adopted villages in which total
515 farmers were participated. The programme
organized on 215t Foundation Day of ICAR-
DOGR on 18th June 2018 at the Directorate was
attended by 25 progressive farmers from
adopted villages under Mera Gaon Mera
Gaurav scheme. Five progressive farmers from
MGMG villages were awarded for quality
production of onion bulbs on this occasion. In
the programme, a lecture on advanced
cultivation technologies of onion and garlic was
delivered by Dr. S. S. Gadge, Senior Scientist.
Awareness was imparted on the importance of
cleanliness were conducted by group of
scientists in the villages adopted under Mera
Gaon Mera Gaurav programme. The different
cleanliness activities under Swachh Bharat
Abhiyan (16-31 December 2019) were done
along with farmers of MGMG villages. Two
training programmes were organized for
scheduled caste farmers of MGMG villages on
“Onion Production Technology” during 22-23
March 2019 and 25-26 March 2019. Under
Scheduled Caste Sub Plan (SCSP) scheme, total
49 onion growers from villages adopted under
MGMG scheme participated in these training
programmes. Lectures were delivered by
scientists of ICAR-DOGR on improved
varieties, nursery management, cultivation
practices, fertilizer management, micro-
irrigation, pest control, harvesting, storage,
postharvest management, marketing, role of
SHGs in increasing socio-economic status of
farmers, etc. topics. The various agro-practices
were demonstrated to farmers with
experiments laid at ICAR-DOGR farm. The
queries of the farmers were answered by the
scientists of ICAR-DOGR in interactive
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defe gRT foramt gRT U8 T Usil & SR Y U
39 R W fpaet 7 off eom feR @ foul
FI9T TR J it @ yEods fafka e
| JMSHIVIR -SSR gRT Icurfed i1, Ieivap,
dieeft 3R qa-idh gRRTa] T @t €t 721 ST
T, T4, e, aRe denfe, (S TR) 7 39 ufdramr
BRIHAT BT T B

sessions. The farmers also expressed their
views on the occasion. In valedictory function,
certificates were distributed to the participants.

The farmers were provided seed of ICAR-
DOGR varieties, fertilizers, pesticides and
technical bulletins. Dr. S. S. Gadge, Senior
Scientist (Agricultural Extension) coordinated
these training programmes.

JMSHTIR -SSR &b 217 FLATTT g TR WSSt Tiat & fhaml 1 T

Felicitation of farmers of MGMG villages on 215t Foundation Day of ICAR-DOGR

IMEATIR -SSR 7 =TT H e
W1 31 Y8 & doT-Seures &g wHsiar-

ST U godIé

MR- 3R g rgde™ fAganem,
TR A P AT IS BHut, NHAFMEIG |
21 93, 2018 @I W &I HHT b 8 B P
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TSRS AT & T8 3ffigd
Mgt WRATS!, et 3R WRAFR
T AR A

(16-31 feH=R, 2018)
Swachha Bharat Abhiyan
(16-31 December 2018)

at Khairewadi, Gulani and

Khairenagar villages adopted
under MGMG scheme

ICAR-DOGR signs MoU for seed
production of onion variety Bhima Dark
Red

A Memorandum of Understanding was signed
between ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar and Krishi Unnati
producer company, Osmanabad for truthful
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Fequf oldes i IUea & oy v |wEitar e
R EIER Ul 39 FHSIAI-ud R STSIUaIR—
RISfIR, ISR & fFeera ef. aoR g oiR
H DU P IUTETE St TN SRR 7 EFAIER B
T THIARL &1 G I22T Y I IcUIGd dbut
SRT 30 ST B W TSR -glensiigeTR,
ISR & dh1h] TEd A Fermer gRT fafRad
Tt Y T 31 X8 R & Ayl oiges i &
TG DY gMT &1 WIS Y +fiT 81 Y8 foe @’
A & oy Sugeh @S &t i g S ufeRor &
100-110 f&AF & iR uRuw g Il 8 3R gt
SUST &l 22-24 /3. B WIS 6l 39 g o
TRT & BTG, g, o, gRamn, d-fes, med
UCeT, HERTY, ST, UoTE, IR iR dfterTg
Al & forg dwega fomam I Bl

labeled seed production of Bhima Dark Red on
21 May, 2018. The MoU was signed by Dr.
Major  Singh, ICAR-DOGR,
Rajgurunagar and Mr. Balaji Darekar, Sub-
president Krishi Unnati Producer Company,
Osmanabad, Maharashtra. The main objective
of this MoU is to augment the production of
truthful labeled seed of Bhima Dark Red by
Krishi Unnati Producer Company, on their seed
farm under the technical collaboration of ICAR-
DOGR. Bhima Dark red is kharif suitable onion
variety matures within 100-110 days after
transplanting having 22-24 t/ha yield potential.
This variety is recommended for Chhattisgarh,
Delhi, Gujarat, Haryana, Karnataka, Madhya
Pradesh, Maharashtra, Odisha,
Rajasthan and Tamil Nadu states of India.

Director

Punjab,

IMTEHTIR-SI3NSHIR 7 39T 2147
AT et g9

AHII-TN IR dgg  Iwge e,
TR, 901 4 18 S, 2018 I U1 217
RO feast TRl EreifieiR & adH 8iik gd
HIfepi & NN, T BRIGH § ST T JIT
JdAT TR M BRI ARG AT b dgd FQmerT gRT
YT [T At b T 70 fopasl = 9 foram| 5
FIRIE & g5 Aff e &, 2. dare, yd-fges,
IMTSHRIR-SI3MSeR qT gd Perufer, dueandie,
STt O doT TR Afeyfad 8 dre o=y fafire
TRl H Sf. d1.q. S, g g, SMEHAIgeR-
e, Feed, TEAIR-IE oFR argse™ W,

ICAR-DOGR celebrated 21st Foundation
Day

ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar, Pune celebrated its
21st Foundation Day on 18 June, 2018. Apart
from the present and past DOGR staff, the
programme was attended by around 70 farmers
from ICAR-DOGR adopted villages under
Tribal Sub Plan and Mera Gaon Mera Gaurav
schemes. The Chief Guest of this function was
Dr. K. E. Lawande, Ex-Director, ICAR-DOGR &
Ex-Vice Chancellor, BSKKV, Dapoli and the
guests of honour on this occasion were Dr. P. S.
Naik, Ex-Director, ICAR- Indian Institute of
Vegetable Sciences, Varanasi; Dr. S. D. Sawant,
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qur; gorT 1. &. dt. UG, e, SmERiveiR-gs
HagH A FQener, gor ot & JERUeR-
QIS UG g Y™ fearer, IR, &
e 7. AR Rig 7 Sufyd ot sifalRrl @
NG fhaT @R S e i Suafstay & Sravd
| g S iR fafere srfalRmy = g1 e
gRT T Q SrgRien™ drRf &Y TRIE & iR ¥k
DT 9UTE S| TH TR R T AR AGGT Ied1e |
P GRT Y MU ger orf & forg 10 wrrfcrefier
fopamt &1 e fopa T At Fga erfifer @ off
=7 fFeeTer 7 <) 18 Jar & forv e fomam
ST SISl Qforr cofaeikge & dtell ot et oeTferefy
Bpel foam! o fAdRa fhar w3k 7 diel &
g & IR | el o5 9geE gRT foRga s |
IARIT AT $9 BRIGH BT FAdTel= 1. ISid Bldd,
et (S TIR) gRT fRam Tl 39 R W
o} fopam |

Director, ICAR-NRCG, Pune; and Dr. K. V.
Prasad, Director, ICAR-DFR, Pune. Dr Major
Singh, Director, ICAR- DOGR, Rajgurunagar,
Pune welcomed the guests and briefed ICAR-
DOGR achievements. The Chief Guest and
Guests of honour appreciated the work being
done by the Directorate. On this occasion, ten
progressive farmers were felicitated for their
achievements in onion and garlic production.
Retired employees of the Directorate were also
felicitated for their services to the Directorate.
Plants of wild onion Allium tuberosum were
distributed among all the progressive farmers
and detail importance of these plants was given
by Dr. Vijay Mahajan. The programme was
compered by Dr. Rajiv Kale, Scientist
(Agricultural Extension).The packets of onion
seeds were also distributed among the farmers’

groups on this occasion.

IMSHITIR -SSR 7 SARRTET FRT
fea<g w=ma

THIII-TN IR dgg  srgwam  Fganem,
ISR, 9O § 21 S, 2018 & JaRERT TN
feaxg 7= T o Toft e det 3 AT
&1 e (vRY) S Y. JeoE F 8RR T wfafes
& Sfaq § AT & Hed b IR F S| St 79 e,
Trect JRIBRT GRT TRT b IR T ST TIT| $HD T4
45 e da AFTRIRT far T R O & faftre
3T 3iR WOl T AN Rl & wfderr H
AR AN =T & WIckdial & IR T |
T BRIGT & YU J ST, qod B, IS,
SMMSHITIAR - ISR, ISHPTR - gwgarG IR
f&a|
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ICAR-DOGR celebrated International
Yoga Day

The International Yoga Day was organized at
ICAR-DOGR on 21 June 2018, in which all staff
members participated. Director (In-charge) Dr.
V. Mahajan briefed about the importance of
Yoga in our day-to-day life. Yoga lesson was
delivered by Shri. Ram Bomble, Nodal Officer,
Yoga, ICAR-DOGR. This was followed by 45
minutes yoga practice in which Yoga Asanas
and Pranayam were performed as per protocol
of International Yoga Day by the staff under
supervision of Yoga instructor. The programme
was ended with vote of thanks expressed by Dr.
Rajiv Kale, Scientist, ICAR-DOGR.
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Ex-Special Secretary DARE and
Secretary ICAR visits ICAR-DOGR,
Pune

Sh. Chhabilendra Roul, Ex-Special Secretary
(DARE) & Secretary (ICAR) visited ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune 17 July 2018. During his
visit, he interacted with the scientist and other
staff of the institute. He also visited different
laboratories and farm of the institute. While
interacting with staff, Shri. Roul appreciated the
contribution of the centre in releasing new
varieties, development of improved production
and post-harvest technologies. In his address to
the scientists, Shri. Roul urged the scientists to
take up the research study for analyzing the
market trends, price fluctuations and value
chain analysis of onion in the country. He
appealed to the scientist to promote the
farmers’ producer companies in the onion to
enhance the farmers share in consumer rupee
by reducing middleman in onion supply
chain.

He said that onion is a highly important crop as
it is part of the daily diet as well as due to
export of onion India earns more foreign
currency, therefore, scientists must play the
proactive role in participatory approach for
enhancing the productivity of onion and

increasing farmers’ income.
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Independence Day celebrated
ICAR-DOGR celebrated 72nd Independence

Day of India with enthusiasm and patriotic
spirits. The Institute building was illuminated
on the occasion for three days. After the flag
hosting on 15th August 2018, Dr. Major Singh,
Director, ICAR-DOGR addressed to the staff of
the institute. Remembering freedom fighter
martyr Shivram Hari Rajguru on this occasion,
he told that India would never forget Rajguru’s
courage and sacrifice for the independence. He
highlighted the Institute’s achievements and
contributions for the betterment of the farmers.

He congratulated and distributed prize to the

meritorious children of the staff.

Hindi Fortnight

Hindi fortnight has been organized during 14-
28 September, 2018 at ICAR-DOGR. The
programme was started with Hindi workshop
on 14 September 2018. During the Hindi
workshop, Director, ICAR-DOGR emphasized
on importance of Hindi language. Shri. P. S.
Tanwar, AAO & Hindi Officer appealed the
staff to do more work in Hindi and participate
in the programmes during Hindi fortnight.
Various competitions were organized for staff
during this period. Staff participated in these
competitions with huge enthusiasm. Dr. Rama
Shankar Vyas, Hindi Officer (Retired), NCL,
Pune was the chief guest for the closing
ceremony. Dr. Major Singh, Director, ICAR-
DOGR highlighted the efforts made for the use
of Hindi at ICAR-DOGR. Dr. Vyas expressed
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TIRIT TR Tp1eT STelT| ST, o1 A foy § &S amey i
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his views on status and achievements of Hindi
language in the World. The winners of various
competitions were given prizes. Shri. P. S.
Tanwar was compere of the programme.
Dr. A.]. Gupta gave vote of thanks.

IMEATIR-SINSemR § ' fefiee fics

&'’ WR AT ALV FRITAT BT TSI
MHIU-TN R AggT g™ Fered,
IR, T GRT IMSHNR-9RAT &g
3T Uferad, gur & Fgam | 'SR fies 3o’
W UH AT FrEAAenr 29 fAdsR, 2018 @i
ISTPTR, o H SMARTT & TS| 30 BrAeretl o
52T TP 3R TG ST fadhRid av- & IR
o JepT, Tt Tt 3R 3TRY, TSRS & i
STRRechd UeT eheeT T| JMTSHIVITR AT qor aref
ITRIDI FIST P AT 70 TR = 39 PprRILmer
g fewar foram s srfaner & Sges a7 @ S,
009, TTEd, gd e, aEfivaR-sngagdian
T TegerdT § URY AT M| SRR -SSR
& feue of. oor R 7 aft ufernfi @ e
fopar ok va iy 9 i o srgeam &t o
P T B g el Afed PiY deniint & forg
fSfordtaor it 3maTHdr IR UBI STATI B 5
g1d R Ay 5ot fear e 9 6 S @
3R wUeRYT & foTw Uer gdamaegenar g1 f. ot T
1SH 7 dgl {6 IR uRaufr @ som § HfY
& faush @1 f$fTeet da-ial @I =T T1feyl ST,
TSI, U deTd, MSHITSTR- TR Hee
SR |, TG 1 e dies g8 @

National Training workshop on “Digital
Field Book” organized at ICAR-DOGR

ICAR-Directorate of Omnion and Garlic
Research, Rajgurunagar, Pune in collaboration
with ICAR-Indian Institute of Millets Research,
Hyderabad, Telangana and Indian Society of
Alliums, Pune organized National training
workshop on “Digital Field Book” on 29th
September, 2018 at Rajgurunagar, Pune. The
purpose of workshop was to create awareness
among scientists, technical staff and RA, SRF
about digital data recording for accurate and
authentic database development. About 70
participant from ICAR institutes and semi
government organizations participated in the
workshop. The inaugural session of workshop
started under chairmanship of Dr. P.S. Naik,
Ex-Director, ICAR-IIVR. Director Dr. Major
Singh, ICAR-DOGR, Rajgurunagar, Pune
welcomed the participants and highlighted the
need of digitalization for agricultural scientists
including academia for enriching quality of
research within time limit. He also stress upon
that digitalization is need of hour and
prerequisite for transformation. Dr. P. S. Naik
expressed that agriculture field specialists
should adopt digital technics to save the
national assets. Dr. Elangovan, Principal
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ISR -SY3NST3R 7 Tl

Scientist, ICAR-Indian Institute of Millets
research, Hyderabad informed about
background history and developers of digital
field book, a mobile app and its customization
process for data recording in any crop, survey
purpose and other academic needs. Dr. V.
Mahajan, Principal Scientist expressed vote of
thanks. The programme was coordinated by
Dr. Elangovan, PS, ICAR-IIMR, Hyderabad and
Mrs. Ashwini Benke, Scientist, ICAR-DOGR.

SR U9 iR Afdarg & wrifceiier feami
P forw ufdreror HrispH

AHIII-WN IR dggT g Feeed,
TR, GO §RT 08-10 3MagaR, 2018 & SR
"IN SR e B It Hienfihl ik s9d
foue’” R v I o= ufdenr eriepa @
M fAQerera, gor | faa| g9 ufdrerr erfey o
SR T & It Rrell & wfcrefier feami, IR
IREIRAT qer TAeiten & ufaffer wfed 13
gfgqfit 3 9 form 39 BRfeH &1 Sgled
AR -ZNSHIR & e . AoR Rig 7 famm
I U IR @1 FanTd fhar qen Sve fgeer
&1 I 3R TR AR/l & sraa w3
ufdteror & gRE ufwfal & S9a foesmi, T
UeYH, WROGAR PRI, Wivor @R oo mEe,
Tefichie afiR M1 vEeE, BHAAURIT TEYH, e,
T 3R TggT S dTet bt & mTfoieh - aMffan
TR DI GURA | ¥ AERIAT FHRI Dl e, T
& ST BT ITUTEH, Jod @ 3R WS & fAuuE R
SHBRT & TS| fhar o fafteT foharpaal & IR |
ragTRes Ufdreror feam mir 3R g7 ueef oft fapar
TAT| UG, TR TAT 3T Ihalee?] &b ATeS
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Training Programmes for progressive
farmers of Uttar Pradesh and Tamil Nadu

A three-days training programme on
“Production Technology of Onion and Garlic
and its Marketing” was organized at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune during 8-10 October 2018.
Total 13 participants including progressive
farmers, extension officers, and representatives
of NGOs from various districts of Uttar Pradesh
attended the training. The programme was
inaugurated by Dr. Major Singh, Director,
ICAR-DOGR. He welcomed the participants
and briefed about research and extension
activities of the Directorate. During the training,
participants were given information on
improved varieties, nursery management,
weed control, nutrient and water management,
pest and disease management, post-harvest
management, processing, role of self-help
groups in increasing socio-economic status of
onion and garlic farmers, and onion seed
production, value chain and marketing of
onion. Farmers were also taken to the Chakan,
Pune onion market for interaction with
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producers, traders and other stakeholders. Dr.
R. K. Singh, Associate Professor, State
Agricultural Management Institute, Raheman-
kheda expressed satisfaction about conduction
of training. The programme concluded with the
distribution of certificates, publications and
seed of Bhima Shakti variety. Dr. R. B. Kale,
Scientist (Agricultural Extension) expressed
vote of thanks. The programme was
coordinated by Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) and Dr. R. B. Kale,
Scientist (Agricultural Extension).

" SR ARG Y AFTE IeuteT HRNfihl T W)
U T TR &b e fGaxdia ufdrer eried Bl
IMSHTIR-T 3R g rgaea™ feanem,
ISR, g0 § 12-14 f3F&R, 2018 & SRM
AT fohar mar R afiierTg & emfgd el |
20 framl 3 FRwIRIaT 61 37 BrRieH o IgIed S
oR g, Feerd SedivaR-SIanSiiam 3 ufcmfat
&1 TN fmar qen I Fearer &t argdy™ 3iR
TRIR TRt 9 S1avTey Tl 39 Brish H demfea!
o W SR aTggH & fIfe denfifeal & aR o
IHPRI &1 IMEHTIR-SINSfieR # Al &r
gragiive ufdtermr iR ugeq feam wam IcuTge,
TR AT 3T TCPRIeeR] & A1l IR fmef
% fo1q ™I &1 a1, gul & WISl & IR H o
St | et 3 @eft, gor § foa, iy ugefH
1t g fohaT| 31T, AffeTg o HiRTe T
st o, ST IR qerr foram A 39 Ufdreor R A
I<h Tl 39 Brdehe T FH-aT 8F. U oA,
denfe (ga1 faee) ok ef. "ivtell @, aied,
e (U RRfRTfIET) R fawam T

Similarly, a three-days training programme on
“Scientific Production Technology in Onion
and Garlic” was organized at ICAR-DOGR,
Rajgurunagar, Pune during 12-14 December
2018, in which 20 farmers from Dharmapuri
district of Tamil Nadu participated. Dr. Major
Singh, Director, ICAR-DOGR welcomed the
participants and briefed about research and
extension activities of the Directorate. Scientists
gave information about various technologies
regarding onion and garlic. Practical and
demonstrations were also given to the farmers
at ICAR-DOGR. The farmers have visited
Chakan and Pune onion market, agricultural
exhibition KISAN at Moshi, Pune. Mr. N.
Senthil Kumar, Training Coordinator, ATMA,
Tamil Nadu and farmers expressed satisfaction
about the training. The programme was
coordinated by Dr. A. Thangasamy, Scientist
(Soil Science) and Dr. Pranjali H. Ghodke,
Scientist (Plant Physiology).
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Vigilance Awareness Week celebrated

ICAR-DOGR has observed Vigilance Aware-
ness Week, 2018 from 29 October, 2018 to 3
November, 2018 with the theme “Eradicate
Corruption-Build a New India” as per the
guidelines of Central Vigilance Commission.
The Observance Week was commenced with a
pledge on 29 October, 2018 by the staff of the
Directorate to maintain public service,
truthfulness, honesty and transparency without
corruption. During the Week, various
programmes were organized such as display of
banners and posters, lectures, various
competitions in school, college, Gram
Panchayat and Institute to create awareness
among the public and government employees
against corruption. With the prize distribution
to winners and remarks of the Director and
Vigilance Officer, the Vigilance Awareness

Week was concluded on 3 November, 2018.

Celebration of 70th Republic Day

The 70th Republic Day was celebrated at ICAR-
Directorate of Onion and Garlic Research,

Rajgurunagar on 26 January, 2019. Dr. Major
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Singh, Director, hosted the National Flag and
conveyed the importance of the day to all the
personnel of the Directorate in its reconciliation.
On this occasion, sports competition and
cultural programmes were organized by the
Employees' Welfare Committee. Prizes were
given to the winners.

ICAR-DOGR organizes an International
Symposium on Edible Alliums:
Challenges and Opportunities

The four-days long “International Symposium
on Edible
Opportunities” organized during 9-12 February
2019 by Indian Society of Alliums and ICAR-
Directorate of Onion and Garlic Research

Alliums:  Challenges and

(DOGR), Rajgurunagar, Pune at Yashwantrao
Chavan  Academy  of  Development
Administration (YASHADA) concluded. Dr.
Kirti Singh Ex. Chairman of ASRB was the
Chief Guest of the function. Dr. A. K. Singh
DDG, Horticulture and Crop Science and Dr. K.
P. Vishwanatha, Vice Chancellor, MPKYV,
Rahuri were the Guest of Honour and Dr. T.
Janakiram, ADG (Hort.) was special invitee for
the programme. Dr. K. E. Lawande, President,
Indian Society of Alliums, Dr. Major Singh
Director, ICAR-DOGR, Pune, Dr. S. N. Puri,
Former, VC, MPKV, Rahuri and Dr. Venkat
Mayande, Ex. VC, Dr. PDKV Akola and Dr. V.
Mahajan, organizing secretory were present on
the occasion.

Dr. Kirti Singh in his address mentioned that
the India has achieved remarkable growth in
onion production and scientists have good
contribution in onion and garlic research and
development in the country. There is need of
more attention towards policy framework to
mitigate price crises in onion. Dr. A. K. Singh
appreciated the efforts of ICAR-DOGR taken in
technology development and transfer in onion
and garlic in India. However, there is need to
focus more on development of storage capacity
and minimization of post-harvest losses. Inter-
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state disparity in onion production causes more
transportation cost. The major challenge is to
stabilize the prices of onion and doubling the
farmers” income. Dr. K. E. Lawande stressed on
the need to increase the capacity of storage from
20 lakh to 40 lakh tonnes. The shift is needed
from traditional cultivation practices to more
mechanization,

improved storage, high

yielding varieties and market-oriented
production. Dr. K. P. Vishwanatha appealed
that farmers need to be organized into Farmers
Producer Companies for increased collective
bargaining power. Dr. T Janakiram has
appreciated the efforts of the institute for taking
initiative for bringing various stakeholders on
the single platform with this symposium.In the
symposium, about 200 researchers, academi-
cians, industrialists and other stake-holders
from India, Japan, South Korea and Israel were
participated. The symposium was conducted in
nine sessions and issues, studies and
opportunities were presented and discussed by

various participants.

National Science Day celebrated

ICAR-DOGR celebrated National Science Day
on 28th February, 2019 by involving 87 students

and five teachers of Government Residentials
School for Scheduled Caste and Neo-Buddhist
Girls, Chandoli at ICAR-DOGR, Rajgurunagar.
Students got exposure of field and laboratory
experiments being conducted in the institute.
On this occasion, quiz and debate competitions
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were also conducted for high school students.
All the students were provided school bags and
writing kit for educational purpose. Students
actively participated in the competitions and
first three winners were felicitated with the
prizes and certificates. Dr. Major Singh,
Director, ICAR-DOGR addressed the students
and elaborated the importance of science day.
Programme was coordinated by Dr. S. ].
Gawande and Dr. P. H. Ghodke. Programme
was compered by Dr. R. B. Kale and vote of

thanks was given by Dr. S. S. Gadge.

ARSI Afgel faaws w=mam

AMSHTIR-T 3R g rgag™ feaned,
ISTTR, g0 § 8 Are, 2019 &I '/ JIARTERT Afgen
f&a’’ Arr ) 8. W parmll, gy fafdaar
AfYPRI, DR SRUATA, dqiel!, Rfelm gor 39
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IR R 8T b Qfviep Sfie H TR, Fessell
H ST STFReehdT & Heed D fAaR A STl S8
fere i # 31U SRUATET & AT ¥ SRR~
SlafsfiemR & Afgen wrfifal & forw e @ik
ferfopesa uRteror SR SN @A &1 argT o
1. PRI e, TRT e 7 39 g R eft afger
HIfHep Bl YABEAN IR FXAM & TWRT § 0
3T ANGH & foTU v avuaTg T 99 QIRR WR
fopar war R @ 160 wfer il = 9rT o)
= ufcrnfiaret & Afgensii 7 wfhg arfieRt g
qoIT g i faorrell @ qREpR 3R T fem
T el UepTS T Ao Al st AT .

International Women's Day celebrated

ICAR-DOGR, Rajgurunagar, Pune celebrated
“International Women’s Day” on 8 March,
2019. Dr. Geeta Kulkarni, Chief Medical
Superintendent, Govt. Hospital, Chandoli was
Chief Guest for the programme. She encou-
raged women and elaborated the importance of
health, hygiene related awareness in routine life
of women. She promised to organize vaccina-
tion and medical test campaign for ICAR-
DOGR women staff through their hospital in
near future. Dr. Suresh Gawande, In-Charge
Director wished all the women staff on this day
and thanks for their valuable contribution
towards Institute’s growth. Rangoli, Musical
Chair and throw ball competitions were
organized in which about 160 women
participated. The first three winners were
felicitated with the prizes and certificates. Mrs.
Ashwini P. Benke, Member Secretary, Women
Cell, briefed about the history of Women’s Day
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S9h AR g & MRS, ST JMTDBAT Tl
AP Hg<d & IR H AR IR g=Iarg I el

celebration, need and importance of Women's
Day, and expressed vote of thanks.

IMEHIveR-SrensiierR grT Hvadivadt
TISHT & g UfRTeTvT HRIhHT HY st
GRS

JMEHITIR- wINT 3R g g™ Fened,
ISR, YOT 3797 AT ITgent 1 WISt iR e
denfifeal & TR & oy Fafa su | oo
HRIHT SN RaT &1 SFHLIT STIfT &b i &
fo 22 71 & 28 A/, 2019 (22-23 A, 2019,
25-26 AT, 2019 R 27-28 AR, 2019) &
SR T Hfdreror swrfed ST fohe USRI
SS9 ST & d8d, HERTE & Pol 77 WS
ITGHT A 3 Ufdrerr HRipH ¥ 9T foram| Sgres
TIRIE H, SMERATRR-SIRNSHR & Qe . #or
R4 7 foha™I &1 FamTd fohaT iR v JoreTguf IuSt
P AT SEIR IUST UTH PR & AT T Y gt
T AP AU DY HeATg &t BT [Ig 7 19 &
ITIRIR T i I foheil bl TWeft et IR IR |
3. oo wgod, v denfe (IrmEr) 3 wers
Rrard & g o 3 a1 RBiwer Riarg gomeht &
ST & G Y iR el 1 wers {arg &Y g
o 39 yumelt § g, & Y gOd 9T 37 Jife
BRI g1 8L U S, TET, UgE deHe (Srmar) 3
Pl | U arSiifdenT § FaR gg 39 AT B
T UTH R T 3T 1| MEHITSTR - SIS 3R
¥ deTIp! GIRT II T, Gleerelr veeE, Wt &
TNip!, S e, geu R, dic R, o,
TSRU, HAARIT &g, faqoE, feam &
AT -3 fRURT & IR &= & F Tgast &
AT e R aarRe™ Ul SR -gleistiemR
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ICAR-DOGR organises a series of
training programmes under SCSP
scheme

ICAR-Directorate of Omnion and Garlic
Research, Rajgurunagar, Pune regularly
conducts training programmes for the
dissemination of onion and garlic technologies
to the targeted clientele. Three training
programmes were organized for scheduled
caste farmers on “Onion Production
Technology” during March 22-28, 2019 (March
22-23, 2019, March 25-26, 2019 and March 27-
28, 2019). Under Scheduled Caste Sub Plan
(SCSP) scheme, total 77 onion growers from
Maharashtra participated in these training
programmes. In inaugural function, Dr. Major
Singh, Director, ICAR-DOGR welcomed the
farmers and advised them to adopt advanced
technology for cultivation of onion to get better
yield along with the quality produce. Dr. Singh
emphasized to cultivate improved varieties of
onion according to season. Dr. Vijay Mahajan,
Principal Scientist (Horticulture) suggested for
the use of drip or sprinkler irrigation system to
save water, labour and have other added
advantages compared to flood irrigation. Dr. A.
J. Gupta, Principal Scientist (Horticulture)
urged to the farmers to get the benefit of the
scheme to improve their livelihood. Lectures
were delivered by scientists of ICAR-DOGR on
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wH | Harferd wan |fed At o e oy
iRl @1 Uge fhar i uyrwuRe fomef WA o
AMEHTIR -SSR & dsTpT gRT fohael &
HaTell &1 Sfare T Tl 39 Ak ) A 7 off
I AR @k Ul FHIE AR § iy o
aTor g5 fadfd fpe Ui fopa @Y amsiveR-
SlansfleR gr1 fAafya feemt & S, &R,
HleT9d MR dd-h! eifer faaRka 6 721 .

U7, e, aRe defie (Y faar) 3iR Sf. 3R,
&t Pret, deE (PN fORaR) 7 57 ufdreror it
D T fha

TUIRAT3TE & 3iafa Bierer fapr ufdramor
GARCIDINE

fep 28 TReRt A 25 A1, 2019 & SR Qe
7 tlweR Roa ife o T, THum grRT
RN 25 ST BT Hferor B 3o BT ISR
SE PIA-IAq el IGH fIwg § 20 wforgai
o v fmar | ufderor @ AT Sf. faeETer
IR, JoAmg, dsntrep (A1 fsi 3k Fenfid), sf.
ISt Flet, dee (SN fRaR) 3iR sf. . .
e, as denfe (S fovar) = fosam) ufreror &

improved varieties, nursery management,
cultivation practices, fertilizer management,
micro-irrigation, pest control, harvesting,
storage, postharvest management, marketing,
role of Self Help Groups in increasing socio-
economic status of farmers, etc. topics. The
various agro-practices were demonstrated to
farmers with experiments laid at ICAR-DOGR
farm. The queries of the farmers were answered
by the scientists of ICAR-DOGR in the
interactive sessions. The farmers also expressed
their views on the occasion. In valedictory
function, certificates were distributed to the
participants.

The farmers were provided seed of ICAR-
DOGR varieties, fertilizers, pesticides and
technical bulletins. Dr. S. S. Gadge, Senior
Scientist (Agricultural Extension) and Dr. R. B.
Extension)

Kale, Scientist (Agricultural

coordinated the training programmes.

Skill development training under ASCI
conducted

Directorate conducted 25 days' training
programme during 28 February to 25 March
2019. It was sponsored by Agriculture Skill
Council of India, Gurugram. Twenty trainees
were trained for job oriented skill- Quality Seed
Grower. The training was coordinated by Dr.
Vishwanath R. Yalamalle, Scientist (Seed
Science & Technology), Dr. Rajiv Kale, Scientist
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200 Tl & T H WIS e I1e, §i97 IcaTeH, ute
TReor, fauuE, e odter enfe | wefda fafdyer
TE3l R i 3R e i fam ml
fQeTerT & BRI & 3retmar Foft §i doel, AReRY
TEiRET 3R fefier fpamt @t srest Sxae e
& w9 § ARIE 7 & oy mHia fasar S
SfRM g1, IS U1y usHd, gt g e W,
fafies SomT; ) g5 ey, e §fiw
gHTOfiReT JTfIRT, gur; st goNH wie, i
Uderd, HERY qog @ fm fafies, gor ek
wifdefier forame st AHceRTE sferss A | e
3R dI5T Icured H o1u 3rgval Pl A ATl HaT
wRteroT, ST i o Jeie, g (SARGere)
3R URTIN 37 R P AEeIRG 5 MRfTa fapw
|

fpaml & Wa § vevaeR fafse, g feaw oiik
faftrt & oo smfsrd fe v i 15 =1
2019 @I wrfaefier fpa 3R T Sert sft Saepid
& Wal BT g7 T a1l Y S, ddtds ARIIUATG
& g & off gwer & ) fFAE B g
fafyy fregor ok 1 weT fgw emnfoa fapg v
I AT P ST FATT Tl bt Y PHrfepwi
& foru amdfa fomam mam i 19 71, 2019 @
WS qTgenT & FRrmearet @ik fRar Mg & Q) var fas
IR 1 A= IMfEat o1 s fobar = i
23 T/, 2019 &I RIS iR qs Ta F TorERIh
ST I & IR T M- SIS 37g_or TR W
fafer feur fopg o1 i 25 ==, 2019 @t
TRAteTE & wideral gRT Sifom Hedia T )
FofY et =¥ over St &t e FefY @t T

SR fdbu Uy
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(Agricultural Extension) and Dr. S. S. Gadge,
Senior Scientist (Agricultural Extension). The
training consists of 200 hrs. of theory and
practical session on various aspects of onion
bulb production, seed production, plant
protection, marketing, seed testing, etc. Apart
from faculty of the Directorate, external
resource personnel from private seed company,
government agencies and progressive farmers
were invited to deliver the lectures. Dr. Shriram
Palve, Senior plant breeder, Jindal Crop Science
Pvt. Ltd. Jalna; Shri. Dananjay Kondhalkar,
District Seed Certification officer Pune; Shri.
Purushottam Phate, Production Manager,
Maharashtra State Seed Corporation Ltd. Pune
and progressive farmer Shri. Namdevrao
Adhav delivered lecture and shared his
experiences in seed production. Several
practical sessions which include soil testing,
seed quality evaluation, emasculation and
pollination, etc. were conducted.

Exposure visit, field day and method
demonstrations were conducted at farmers'
fields. On 15th March 2019, visit to the field of
progressive farmer and seed entrepreneur Shri.
Jaykant was arranged. On the same day,
exposure visit to KVK Narayangoan was
conducted. Two method demonstrations and
two field days were conducted at farmers'
fields. In addition to the selected trainees, local
villagers were also invited for the events. On
19th March 2019, two field days and farmers'
seminar was conducted at Shingadewadi and
Hiware village of Khed taluka. On 23rd March
2019, method demonstrations on on-farm seed
germination testing for quality seed production
were conducted in villages viz., Kurwandi and
Donde. On 25th March 2019, final assessment
was done by ASCI invigilators. All the
participants passed in the test and the
certificates were issued.
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IMSHITIMR-SIeNSieR 7 Afger wiffal &
fore warey ffaR @1 Mo

IMEHTIMR -SSR, JoT = 0T YT TS,
STl guT & WA | 26 A 2019 &l fFene |
B P dreit Afgenan & fouw wamey fIfaR o1
RIS Tl 39 PRI Pl 3reTerar MSATIR-
RISRIR, IR & Qe 8. AR Rig 7 &Y
& | g Afge HHAIRAT Pl AT B gY §fIep
Sttaraaf § TRy & Hged R IR 71 A= &
AT Ty o7 o Afgemnatt d qffer wR oft S=iH
SR feam) st eifef s=p, defra (eraiferhy
3R UGy ToE) U9 e |fud, dfgel Uars @i
sfimct faoar qFeR, TUHTSl 4 ARGRT AT
IRYAT, TSIt b PHATNAT & AT 39 fIfeR apr
TH-ay T anydarer d fafdeear areftera si. wMiar
FABUT o IMSHAR-SIRASR, IR H
fifecar S & folv Siaer, o9 qaeRE ek
uREaRe® &I b T Bl 95111 39 1 o sra RifeR
4 68 Afgamen & Sra i TS SF. Ae, < Fafhcas
= Hepmen AN A o F 1Y Sl Y ST R IR
fam 3k arer gt Sy & HR & IR § oY THaRE S
T YIRS T = Afgasti § STRRedhar &
fou fafdre o oteon ok fI9y v9 F 9 IR,
3TEIT & IR NS &b Hged P AHATT| NS
HISE, TS 3R g & R Afed gd Fwameii
& foru gfgemen H S Ht 71 sfiudt aIfyt s9%
SRT g=gdTe Udd fear |

ICAR-DOGR organized health camp for
women staff

ICAR-DOGR in collaboration with Rural
Hospital, Chandoli, Dist. Pune organized
health camp for women working in the
organization on 26 March 2019. The
programme was chaired by Dr. Major Singh,
Director, ICAR-DOGR. In his address, Dr.
Singh emphasized on the importance of health
in day-to-day activity and also on the role of
women in building an institution as well the
Nation. Mrs. Ashwini Benke, Scientist (Genetics
and plant breeding) & Member Secretary,
Women Cell and Mrs. Vijaya Bhumkar, AFAO,
coordinated the camp with the staff of
Government Rural Hospital, Chandoli. Dr.
Geeta Kulkarni, Medical Superintendent of
hospital deputed a team of doctors, lab
technician and attendants to execute the check-
ups at ICAR-DOGR. In total, 68 women were
checked in this free check-up camp. Dr. Neha,
Dentist stressed upon teeth care to avoid
infectious diseases as well as aware of tongue
cancer. Laboratory head technician explained
the importance of different blood tests and
other checkups especially breast cancer, ovary
cancer, etc. to create awareness among women.
The women were checked for their hemoglobin
count, HIV test and mouth cancer including
other related dental problems. The vote of
thanks was expressed by Mrs. Ashwini Benke.
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A4 FATYA [dpr
Human Resource Development

yferetor
PRIy &1 ofidd A 3ik &=
&Y. mgro=

AR -SSR, SleYe 3N fiele Rod, gemEng @ik 29 fydsR, 2018

JMMETATY, gUT GRT AR f$iea hies g R I wfereor SMSHTIMR - SI3TSHTR, ISHTR, gor
PRI

T. . THT

MEATRIR-SN3MSMITR, S¥elege 3N fiele ReFd, gavmeTg 3iR 29 fideR, 2018

JMSTAY, g gIRT MR fSftea fiee ga o gl wferemon SMSHITRAR-SI3MSHIIR, ISR, gor
PRI

. T, TN

MEARIR-SN3MSHIeTR, S¥eiege 31T fiele ReFd, gavmeTg 3iR 29 fideR 2018

3MSTAY, gUr gIRT AR fSftea fiee ga W gt wferemor SMSHITIAR - SI3MSHIIR, ISR, gor
GIpRIG

T. FTATHY

MEATRTR-Zr3NSMIIR, leYe 3N fele 7, gavmEg @ik | 29 RydeR 2018
JMETATY, YOI GRT RN f$Riea Fies g R I uferemor SMSHTIMR - SH3MSHIIR, ISR, gor
DRI

AT Bl & Rae ARTT smeniRa ger fasssur & forw 24-25 SeR), 2019
SNRUCo Tfdrerr sriea AR, 778 fagt
fp=oT W

He AghHfeRATeTST § T W fisHaTel Yger (W Thd) | 26 RIdeR I 16 3fagER, 2018
S Agifdene, go

&Y. FeaT

AT -EreNsiiam, ey 31t fele Rd, gavmEng ik | 29 RidsR, 2018
3T, YOI GRT AR f$fiea Fies g R I ufdremor SMSHTIMR - SX3MNSHIR, ISR, gor
DRI
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Sig =T Toiet ok gewstidt dieeret & -t g | 18-27 A1, 2019

Tfreor MERT UG FIReY UeYH G
(TrargHiTeTs), BeRTeTg

PeaToll TRt

oAl T 3T goM & oy RIATIRIT oA 3k SwRd 4-24 RydsR, 2018

qHIhT BT IR FISHBTA et MR -¥the, e

AR -E3NSaR, ey M fele Rd, gemEng @ik 29 fydsR, 2018

3METY, Yot gRT SMARTT RRTeet Fies ga W i wfrerr
DRI

SMSHTIMR - SX3MNSHIR, ISR, gor

Ioftg Y. Prer

AR -E3NSaR, ey i fiele Rd, gemEng @ik

JMSTAY, JUI GIRT IR fSRrea hics ga W g wferemo
DRI

29 fdeR, 2018
SMSHTIMR - SX3MNSHIR, ISR, gor

P fae™T & forg it gxaal W efiaamre= Tget ufdramr

28 TaeR § 18 fegsR, 2018

PRI IMSHTIIR-TH, geRETS
af &, 99
SRR -SN3MSHIeTR, Selege 3N fiele ReFd, davETg 3iR 29 fideR, 2018

3METHT, YOt gRT AT f$fTeet thics g W wfig ufdremr
PrieTe

SMSHITIR-SI3MSHIIR, ISR, gor

ioTel! T, Hsdh

AR -SSR, SIS 317 feie Rered, devmerg ik
LAY, YOI GRT ST et hies g w g ufdremor
PRI

29 iR, 2018
SMSHTIMR - N3MSHIIR, IR, gor

dr d.ow.

MERAvaR-Eaiiiam, sedicae 3t fieie R, gevEme ik
LT, O gRT AT 3RTeet hies g W i wfdrerr
GapNIG

29 RIdeR, 2018
SMSHTIMR-SI3MNSHIR, ISR, gor

31eNd FAR

e ufdrerr

12 JFEER, 2018 ¥ 12 TdaR, 2018
SMSHTIMR -3 IIR, SRR, oI

QST (Uforre T Tel.) | hHEidSIAG BIscihitidhesd 31k
SARITST 3fTgat o1 ST 3R Jediee R eeaiia scate
PRt

19 9%, 2018 ¥ 19 Has!, 2019
Y =i faafderer, Sfedids, e
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e / @Sl / AAR |/ SRiEn / 9g dob

PRI BT ofifp i 3R &=

aoR g

R IOy U SERT AT ATRS Sgae HAt o gRe uy Y
STETETT H HERTY H Dichv &F & fAprT & Jal W d6b

1 318ie1, 2018 IMSHITIR J&TH,
T2 Cgl /R f57elT detaee, AN

1T iR g WR ey wteol Y R & forg e & wrst
3R TTEGA WR TATSUASTRYT g BT QRT

19 3nidt, 2018
TAUT3IRSIUh, ATRIS

T SR AEGT W IIHAH Wiemi HI FRE & g @ iR
ARG R TRATSTIRG &b Rl 3R Sefo g bl GRT

22-26 38, 2018
TSHITIIR - ATSISTANR, SIS

SIESH (Srrar fas) & srezerdr ¥ SrtarE s wam B dodb

11 93, 2018 THwHS! (Tawd),
3MERfTeTR e, 8 figh

waal /Rt 6 qorear faearsi iR vRa § arftrSae dam
TR 3iR e Hae gg S Sueeadl’ | d$oh

15 13, 2018
SIES (i goftfaiv), smdwiive
e, 8 gt

SMSHITIAR - SI3MSIIR P TR & AT W 3R TG

28 92 A 1 S, 2018

SFTAYT TR TRMETASTRYY wten &t At THAPIYQURICID, SR
AP AR WIS &G eTgg Acdd srgaa aRareHr & odf | 8-10 S, 2018
aiffes gu o iy, FierRmT

MTSARIR & TR & HY IR (T ) HT Schd dob

20 S, 2018 T3IRA 3R, gor

"B Pl CPhres IR ATUG T9M’ R I wHef §oh, TRA &
SY-IFUf, & AfYa & A TRST A GIST SGa R IE
wRESf §3%" DI gAY 43D

21-22 S, 2018
froreeEanTy, drfiary, gor

TS g TG & folq ATSC TS Bl UAFHRUT SIS Dl TATYAT g
3l JINTRY FSaR HieNfidh! fFafdener, amR, e e o
Taf

3 TS, 2018
AR, 7T e

IMERAITINR-THATEYTACT Y RS A iR g areey,
OIS, g gt & A1 dob

8-9 JaTls, 2018
ITERATTIHR - TTATSYTATH, TR

IMSHITIIR BT 90 g7 TATYAT g™, 3faTe THRIE AR et &t
T

16-18 JeIls, 2018 3IMSHTAR
YT, TUeEdt aRER, =78 fogh

Teott Y forel, Hawl 3R Th1 T &Y U oAl ol Jeg -t
& IR F SIS (FrEr) & A1 Sob

7 3T, 2018

3MERTeTR e, 8 figh

firfgR 3R MefiqR & fpaml &g @t 3fR T8 & wge & forg
ISR~ IMMSIMSIIIR, TRTURAT

10-12 3FRA, 2018 IAMSHITIIR -
SINSIIRIR, 3SR IR,

fARIfgR 3iR TiigR
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PRI o1 ofifp i 3R &=

TagT AT B 159 & 988 3R TITIRMRSITE bl 3gHe iR | 19-21 3R, 2018

frepry Tferfaferat & ween VARSI, 7§ fogh
SFIAYT URie Pl AR 8g =T 3R TggT W TeTguaIRyl & 1-4 f4der, 2018
cads &g, Pleydalt Preydett

MTEATIR TR GRT THURRATST Pl Fesil HAati & dtail 3 3fageR, 2018 TEISH (&),
3Mgfel o g W Tt o foIq FRIiQed, JMSHNSIR & A1 §oh SRR &I, T3 fogt

FN 5 &g (Befir) &t denfe AegdR ARfT b do@ 6 TR, 2018 Py, IR

TS OR QN GRIEOT ht FRRE & foTg @ig @t SR 8-11 JMagAR, 2018 o7
TRATSTARNRYT & ST TSt iR g SFgae™ e &6 18-19 AR, 2018
AR e HTSATIR - SATSIHTSTANR, SHTTO
ST & § Sroadt Affafdry dr FRRE @ 1-5 fGFaR, 2018 ASRIHAT (AFTS)
s Y T AT & TG & w9 H BRI 14-15 3R, 2018
bfls, HNI, PIcETYR
SIS (IrmaT fast) & e dow 5-8 SHa¥!, 2019 THUHE! (SFmam
fasT), SMSHISIR geaTer, =3 fegh
JETaT IS HE™, 2019 16-19 SFaRI, 2019 3TMESiad!, IYR
PICT H Tegd W T iR g 7 el &1 F e 26 SR A 2 HRERI, 2019 Pier eI

TSIt (e, SSAICSR, 78 fogt
TAUGRIRSITh &f 77 df dsif~er ToigpR IHfT Bt 335 F 9 18 HYaR!, 2019

TACHREITH, T3 gt
THITSYTATH & 11 d T ey § /T 22 HReRl, 2019

SMSRATTNR ~TAATYTATH, TR
I, MefFR 6 doH § qF 8-9 ™, 2019 TMeTR (ToRI)

JMEHITIIR - IMSTINRATE, =13 gl Pl IR T IRy & | 12 9rf, 2019 3MEAIvemR-
Aot BT Y arEp argar-arkf odte SR R & forw aEdt | aiEuaiRaens, 7% g @ andiuamR-

Ters % HU F AT TSATSTASNR, T

SMTSHRIR - IMSINETAINR, TS H W IR Tgg & Acad AR | 12 A/, 2019 MSHAIMR-

TR URMSUHIRYT & 9Ny u=teion &bt fAR SMTSINETIRR, TS
TSRS &6 arfifes gu o 6 IRt & forg 19-20 AT, 2019 IMMEHTIR-
TSR - HTSYARATE, T3 gt BT QT SIERCINCI A M)

SMSHITIAR - MTSIMEANSMR, IR iR iR & @t & weeR | 27-30 A, 2019 3MSHITR-
B BT GRT agangdianR, armor AR fArorgR
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BRI BT ofifp i ik @M=

&Y. ugre=

TIRA & AT SURERY &t SbaT ARG gRT 493 AgaT AE
HEHNI VLT TR P THIE AIRIE § TgATier

22 S[d, 2018 dgc Hgdl AFT AghR!

Tee e, gor

3RIeT AR RIS T g Aeadh e &t 9 ff anftfe
NIl

8-10 JeI1s, 2018
i, gftr

#ft Bellele I3, Ry GRE (W) iR TRiE (smgfivarmR) & |
3B

16-22 Jel1g, 2018 IATSHTR-
SIRAISISTR, ISR, THIRHT-3MR,
qo1, hefieh TR, SANETG, qTeiER

qETE B T TeAePR IHfT Hr d3B 7 fqdeR, 2018, AEE, g
BT HFDI IR D 39 JHf Ht 26 df sob 5 FdeR, 2018 P 9a, =18 fg
fay gar feaw 5 f&eR, 2018 Pdldy, TRRAVFTY

TR, gl i SMSTHAT o HGT & WU H oo § 9FT for

2 91, 2019 WArAETHS, G

THITEUURIUH 1 v Taee Ity (Smguedt) &t odff dop, 28 41, 2019

EINE] TSATSYQHTH, TR

T. S, T

BSOS i URI&IT i AR 18 3, 2018 1 ofider <fied
UTgde forfies, e

UoTeh ST Icured &Y AR 19 38, 2018 Hdlh, AT

Aodt & dgd ugeH i FRE @ik difear ReprfeT

10-11 98, 2018 7GR

B e IR & o srrepiaene el FgRaR (THT) B
TR SIBHRY & wU F I

2018-19 & foly 5 SH, 2018

TIATETASTRUTRAST &t 9 of a1fifes Ag do & Wt foram

8-10 S, 2018 Wivy, JfemT

TiR7p 7 e T 2018-19 & U MEHIR & 23 af

20-23 S, 2018

IRTS BT GINT

T3ITSES AN v o fofy widers & w9 § Fa SIIRED

T HoT TIRTRE! ol it TapTer STasas & e qraid & 24 S, 2018
T @ gleed & hHY dob s, TRIIOATG
ST MR GG & ol 15e Fa1Sd WG THERUT 315 FAUAT| 3 el 2018
R At & U T, RIS JragaR Henfid fgfiene, amr, | AR, IS

Peflep, TR & TGN A HY Pl AR HRIHA AR Svadt

¥ T8 WH el Y FARE

9-10 Jei1g, 2018
lg
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PRIY &1 ofidd e 3k &=

anEefiveR-HedfShemR, 7 g & vy fERfifcT Memra 7 Rider, 2018
IpfId @ & oy =T had- J | fa9wst & wU H o | 73 gt

§oP H AR
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Trainings

Title Date and Venue

V. Mahajan

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

A.J.Gupta

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

S. S. Gadge

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

A. Thangasamy

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

Orientation training programme for the remote sensing based
data analysis of horticultural crops

January 24-25, 2019 MNCFC, New
Delhi

Kiran Bhagat

Summer School on Advances in Crop Micrometeorology

26 September to 16 October, 2018
Department of Agricultural
Meteorology, College of Agriculture,
Pune

V. Karuppaiah

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

Training on On-Farm Production of Bio-Control agents and
Microbial Pesticides

18-27 March, 2019 National Institute
for Plant Health Management
(NIPHM), Hyderabad

Kalyani Gorrepati

Summer school on Emerging post-harvest engineering and
technological interventions for enhancing farmer's income

4-24 September, 2018 IC-R-CIPHET,
Ludhiana

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune
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Title Date and Venue

Rajiv B. Kale

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

Winter School Training Programme on ICT interventions for -

28 November to 18 December, 2018

ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

gricultural Development ICAR-NAARM, Hyderabad
Ashwini P. Benke
National Training Workshop on Digital Field Book organized by | 29 September 2018

ICAR-DOGR, Rajgurunagar, Pune

Pranjali H. Ghodke

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

Soumia PS.

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018
ICAR-DOGR, Rajgurunagar, Pune

Ashok Kumar

Orientation training

12 October, 2018 to 12 November, 2018
ICAR-DOGR, Rajgururnagar, Pune

Professional Attachment Training on Extraction and evaluation of
pharmacogenic phytochemicals and essential oils from onion

19 November, 2018 to 19 February,
2019 UAS, GKVK, Bengaluru

Conferences/Symposiums/Seminars/Workshops/Group Meetings

Title Date and Venue

Major Singh

Meeting on ‘Development issues in the Konkan Region in
Maharashtra” under the chairmanship of Hon’ble Union Minister
of Commerce & Industry and Civil Aviation Shri Suresh Prabhu

1 April, 2018
District Collectorate, Ratnagiri

Visit to AINRP on Onion and Garlic Centre at Nashik for
monitoring research trials on onion and garlic

19 April, 2018
NHRDF, Nashik

Visit to AINRP on Onion and Garlic Centre at Karnal and
Bangaluru for monitoring research trials on onion and garlic

22-26 April, 2018
ICAR-IIHR, Bangaluru

Meeting of Horticultural Science Division under the chairmanship
of DDG (HS) organised by SMD (HS), ICAR, New Delhi

11 May, 2018
ICAR, New Delhi
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Title Date and Venue

Meeting on ‘Quality characteristics of crops/commodities and 15 May, 2018

their availability for commercial scale processing and value addi- | ICAR, New Delhi

tion in India” organised by DDG (Agri. Engg.), ICAR, New Delhi

Monitoring AINRP on onion and garlic research trials along with | 28 May to 1 June, 2018
QRT Team of ICAR-DOGR SKUASTK, Srinagar

IXth Annual Group Meeting of All India Network Research

8-10 June, 2018

Project on Onion and Garlic PAU, Ludhiana
ICAR Institutes Department of Agriculture (MS) Interface 20 June, 2018
meeting ICAR-NRC Grapes, Pune

National Consultation meeting on ‘Making Agriculture

21-22 June, 2018

Raigad for discussion on establishment of processing unit of night
soil for onion and garlic

Sustainable and Profitable’, second in the ‘Swarajya to Surajya VAMNICOM, Pune
series of National Consultation Meetings’ Secretary to the Vice

President of India, New Delhi

Dr. Babasaheb Ambedkar Technology University, Lonere, Dist. 3 July, 2018

Lonere, Dist. Raigad

QRT Team of ICAR-NIASM and interaction meeting with Ex-
Chairman, ASRB

8-9 July, 2018
ICAR-NIASM, Baramati

90th Foundation Day of ICAR & Award Ceremony and Directors’
Conference

16-18 July, 2018
ICAR, NASC Complex, New Delhi

Meeting with DDG (HS) regarding price list of vegetable varieties,
hybrids and parental lines of F1 hybrids

7 August, 2018
ICAR, New Delhi

ICAR-IIVR, Varanasi and Mirzapur & Gazipur farmers for
demonstration of onion and garlic

10-12 August, 2018 ICAR-DOGR at
IIVR-Varanasi, Mirzapur & Gazipur

159th Management Committee Meeting and Review the R&D

19-21 August, 2018

supplying seeds of varieties of vegetable crops by ICAR Institutes
to NSCL

activities of NHRDF NHRDF, New Delhi
Kotputli AINRP on Onion and Garlic network centre for 1-4 September, 2018
monitoring research trials Kotputli

Meeting with Director General, ICAR & discussed the issue of 3 October, 2018

ADG (Seeds), ICAR, New Delhi

Scientific Advisory Committee meeting of KVK

6 October, 2018 KVK, Baramati

Visit to Leh for monitoring research trials on onion

8-11 October, 2018 Leh

Monitoring AINRP Onion and Garlic research trials

18-19 November, 2018
ICAR-IIHR, Bangaluru

Monitoring TSP activities in NEH region

1-5 December, 2018 Medziphema

Attended and act as Selection Committee Member of KVK

14-15 December, 2018
KVK, Kaneri, Kolhapur
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Title Date and Venue

Meeting with DDG (HS) 5-8 January, 2019 SMD (HS), ICAR
Hgrs, at New Delhi

Horticulture Science Congress 2019 16-19 January, 2019
IGKYV, Raipur

Conference on Garlic at Kota and Directors” Conference 26 January to 2 February, 2019 ADG
(Coordination) ICAR, New Delhi at
Kota

Attended 77th Scientific Advisory Committee meeting of NHRDF | 18 February, 2019

NHRDF, New Delhi
Attended 11th Foundation Day of NIASM 22 February, 2019
ICAR-NIASM, Baramati
Meeting organised by KVK, Gandhinagar 8-9 March, 2019 Gandhinagar (Gujarat)

Attended as External Examiner for conducting qualifying viva 12 March, 2019 ICAR-IARI, New Delhi
voce examination of PG student of coordinating committee of at ICAR-IIHR, Bangaluru
post graduate ICAR-IARI, New Delhi

ICAR-ITHR, Bangaluru for monitoring research trials of AINRP on| 12 March, 2019

Onion and Garlic network centre ICAR-IIHR, Bangaluru

Visit to ICAR-IARI, New Delhi for preparation of Annual Group | 19-20 March, 2019

Meeting of AINRPOG ICAR-TARI, New Delhi

Visit to ICAR-IIVR, Varanasi and demonstration plots of onion at | 27-30 March, 2019

Mirzapur ICAR-IIVR, Varanasi and Mirzapur
V. Mahajan

Valedictory function at Vaikunth Mehta National Institute of 22 June, 2018

Cooperative Management inaugurated by Hon’ble Vice-President| VAMNICOM, Pune
of India Shri Venkaiah Naidu

9th Annual Workshop on Onion and Garlic (AINRPOG) 8-10 July, 2018 PAU, Ludhiana
Meetings with Shri Chhabilendra Ruol, Secretary (ICAR) & 16-22 July, 2018 ICAR-DOGR
Special Secretary (DARE) Rajgurunagar, NRC Grapes, Pune,
KVKs at Nashik, Aurangabad and
Babhableshwar
Regional Advisory Committee meeting of NABARD 7 September, 2018, NABARD, Pune
26th meeting of Central Sub-Committee on crop Standards 5 November, 2018 Krishi Bhawan,
New Delhi
World Soil Day 5 December, 2018 KVK, Narayangaon
As a member attended IMC meeting of ATARI, Pune 28 March, 2019 ICAR-CIFE, Mumbai
IXth IMC meeting of NIASM, Baramati 28 March, 2019
ICAR-NIASM, Baramati
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Title Date and Venue

A.J.Gupta
Monitoring of hybrid evaluation trial 18 April, 2018

Beej Sheetal Seeds Pvt. Ltd, Jalna
Monitoring of breeder Seed Production 19 April, 2018, KVK, Jalna

Monitoring and video recording of demonstrations under TSP 10-11 May, 2018 Nandurbar

Nominated as Officer In-charge of Aspirational District 5 June, 2018

Nandurbar (MS) for Krishi Kalyan Abhiyan Nandurbar

Participated in 9th Annual Group Meeting of AINRPOG 8-10 June, 2018
PAU, Ludhiana

Nominated as Observer for conducting the 23rd AIEE of ICAR for| 20-23 June, 2018

the Academic Session 2018-19 Nashik

Stake Holders Meet for interaction with Hon’ble Prakash 24 June, 2018

Javdekar, Union Minister HRD KVK, Narayangaon

Visit to Dr. Babasaheb Ambedkar Technological University, 03 July 2018

Lonere, Raigad for discussion on establishment of processing unit| Lonere, Dist. Raigad
of night soil manure for onion and garlic

Krishi Kalyan Abhiyan Programme and monitoring of kharif 9-10 July, 2018
demonstrations under TSP during 2018-19 in collaboration with | KVK, Nandurbar
KVK, Nandurbar

Meeting as expert in the onion crop-group for development of 7 September, 2018
DNA Fingerprinting Protocol ICAR-NBPGR, New Delhi
14th Review Meeting of DUS Test Centresfor Rabi Crops-2018 4-5 October, 2018
NASC Complex, New Delhi
Monitoring of TSP activities and Krishi Kalyan Abhiyan 25-26 October, 2018
KVK, Nandurbar
Nominated as Member of Selection Committee for Head and 29-30 November, 2018
SMS’s of KVK, Ambajogai KVK, Ambajogai
Nominated as Member of Selection Committee for SMS’s of KVK, | 16-17 December, 2018
Kolhapur-II KVK, Kolhapur
Monitoring of TSP demonstrations in collaboration with KVK, 21-22 December, 2018
Nandurbar Nandurbar
Attended 8th Indian Horticulture Congress 2019 on shaping 17-20 January, 2019
future of Indian Horticulture jointly organized by The Raipur, Chhattisgarh
Horticultural Society of India and IGKV, Raipur, Chhattisgarh
International Symposium on Edible Alliums: Challenges and 9-12 February, 2019
Opportunities” YASHDA, Pune
Study visit of Hon’ble Parliamentary Committee to Pune 27-28 February, 2019
ICAR-NRCG, Pune
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Title Date and Venue

Interaction meeting with Sewa International at Varanasi to

9-10 March, 2019

promote onion production in unexploited areas of Mirzapur Mirzapur (UP)

district of UP

Monitoring of onion and garlic breeder seed production plots 15 March, 2019
NHRDF, Nashik

S. S. Gadge

International Conference on “Doubling the Farmers’” Income
through Innovative Approaches” organized by KVK (ADT),
Baramati

9-11 April 2018
KVK, Baramati

International Symposium on “Edible Alliums: Challenges and

9-12 February 2019

Opportunities” organized by ISA, Pune and ICAR-DOGR, YASHDA, Pune
Rajgurunagar, Pune

Annual Zonal Workshop of KVKs of ICAR-ATARI, Zone VIII, 5-7 May 2018
Pune MPKYV, Rahuri
Agri-Tech Summit organized by Navbharat Media Group 21 April 2018

College of Agriculture, Pune

Swarajya to Surajya Series-National Consultation on “Making
Agriculture Sustainable and Profitable” organized by IIPA, New
Delhi

21-22 June 2018
VAMNICOM, Pune

Study visit of Parliamentary Standing Committee

27-28 February 2019
ICAR-NRCG, Pune

A. Thangasamy

IXth Annual group meeting of AINRPOG

June 8-10, 2018 PAU, Ludhiana

VIth Annual Review meeting of NICRA

August 7-8, 2018
NAAS Complex, New Delhi

CHAMAN Phase II launching workshop

September 19, 2018
CESCRA, ICAR-IARI, New Delhi

International Symposium on Edible Alliums: Challenges and

February 9- 12, 2019

Opportunities YASHADA, Pune
Kiran Bhagat

ISPP West Zonal Seminar on “Emerging Trends in Plant 4 August, 2018
Physiology for Crop Production under Climate Change Scenario” | MPKV, Rahuri

International Symposium on “Edible Alliums: Challenges and
Opportunities”

9-12 February, 2019
YASADHA, Pune

Workshop for Nodal Officers on KRISHI- Portal

15-16 February, 2019
ICAR- IASRI, New Delhi

V. Karuppaiah

IXth Annual Workshop on Onion and Garlic (AINRPOG)

8-10 June, 2018 PAU, Ludhiana
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Title Date and Venue

NICRA Annual Review Workshop

7-8 August, 2018 NASC, New Delhi

VIIIth Indian Horticultural Congress

17-21 January, 2019 IGKV, Raipur

International Symposium on Edible Alliums: Challenges and
Opportunities”

9-12 February, 2019 YASHADA, Pune.

Kalyani Gorepati

Seminar on Government Assistance Schemes for Food & Agro 4 May, 2018
Processing Sector NAFARI, Pune
Meeting to review team “Godaam” on onion storage 31 October, 2018
Digital Impact Square
(TCS foundation), Nashik
Meeting on RABI under RKVY-RAFTAAR 22 November, 2018
Krishi Bhawan, New Delhi
ITMC meeting of ICAR-NRCG, Pune 20 November, 2018
ICAR-NRCG, Pune

International Symposium on Edible Alliums: Challenges and

9-12 February, 2019

rural programmes

Opportunities YASHADA, Pune

Rajiv B. Kale

International conference on Doubling the Farmers Income 9-11 April, 2018

through Innovative Approaches KVK, Baramati, Pune
Consultation meeting regarding operationalization of “Operation | 15 May, 2018

Greens” at Ministry of Food Processing and Industries, New Ministry of Food Processing and
Delhi Industries, New Delhi

Advisory Committee Meeting of All India Radio, Pune to plan 13 June, 2018

Akashwani, Pune

25th Zonal Workshop of KVKs of Madhya Pradesh and
Chhattisgarh states

5-7 September, 2018
ATARI & JNKVYV Jabalpur (MP)

Winter School Training Programme on ICT interventions for
Agricultural Development

28 November to 18 December, 2018
ICAR-NAARM, Hyderabad

International Symposium on Edible Alliums: Challenges and

9-12 February, 2019

Opportunities. YASHADA, Pune
Ashwini P. Benke

Monitoring Breeder seed production plot of Onion variety ICAR- | 9 April, 2018
DOGR KVK, Latur

Indian Horticultural Congress-2018

17-21 January, 2019
IGKYV, Raipur

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019
YASHADA, Pune
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Title Date and Venue

Pranjali H. Ghodke

IXth Annual Workshop on Onion and Garlic (AINRPOG)

8-10 June, 2018
PAU, Ludhiana

International Symposium on Edible Alliums: Challenges and
Opportunities

9- 12 February, 2019
YASHADA, Pune

International Conference on Doubling the Farmers Income
through Innovative Approaches

9-11 April, 2018
KVK, Baramati

Kuldip J.

International Symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019
YASHADA, Pune

Soumia PS.

Workshop on "Preventing Grain Losses: Scientific Approach”

29-30 January, 2018
College of Agriculture, Pune

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019
YASHADA, Pune

Yogesh P. Khade

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019
YASHADA, Pune
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T & o amR ’ ’ 9-12 H¥l, 2019
oA IMEATR - IATETaMRaATE, 2 gt
Sl 9%, T4, AR | Td- peruf, i, e 9-12 WRadl, 2019
o ). . gy | gue defee, STERvaTR -SSR, 2exEle | 9— 12 TRas!, 2019
. 1 PP MR, T3TR3N, SIS 9-12 TaN, 2019
ol T, . g AR, ey, arRmoRd 9-12 WRadl, 2019
8l IR 3Eq P, TAhIUH T8 <, sfR 9-12 BRI, 2019
& < j;l;lﬂcb, bul;:;a\?jww TRy, fSratm oY srgaa™, o 12 3 2019
G G, aﬁqﬁ'wzmﬂiﬁ ' I eI 9-12 BRI, 2019
l. TR, TI. AAGHUT | YT dSIeh, 3R UGTR — 3TRIATSUTARNR, STAR 9-12 WReRI, 2019
SN MRS R, Sfext meft By e afderem, IR | 9-12 w=adt, 2019
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The list of distinguished visitors to ICAR-DOGR is given below:

ASRB, Jaunpur, UP

Visitor Designation Date
Mr 'Shlva]lrao Adhalrao Member of Parliament, Lok Sabha, Shirur, 4 May, 2018
Patil Pune
. . . 18 June, 2018 &
Dr P.S. Naik Ex. Director, ICAR-IIVR, Varanasi 9-12 February, 2019
Dr K.V. Prasad Director, ICAR-DFR, Pune 18 June, 2018
. Ex-Special Secretary, DARE & Secretary,
Mr Chhabilendra Roul ICAR, New Delhi 17 July, 2018
Dr Kirti Singh Former Vice Chancellor & Former Chairman,| 31 July - 1 August, 2018 &

9 — 12 February, 2019

Prof. T. Marimuthu

Additional Director, World Noni Research
Foundation, Chennai

31 July -1 August, 2018

Dr R.D. Gautam

Prof. of Entomology (Retd.), Pitampura,
New Delhi

31 July -1 August, 2018

Dr K.E. Lawande

Ex-Vice Chancellor, DBSKKYV, Dapoli, & Ex-
Director, ICAR-DOGR, Pune

31 July - 1 August, 2018

Dr Irene Vethamani

Dean, Horticulture, TNAU, Coimbatore

29-30 August, 2018

Dr Manish Das

Principal Scientist, Horticulture, ICAR-
Krishi Anusandhan Bhavan II, New Delhi

29 — 30 August, 2018

Dr S.K. Yadav

Principal Scientist, Division of Seed Science,
ICAR-IARI, New Delhi

29 — 30 August, 2018

Dr S.V. Santhi

Principal Scientist, ICAR-CICR, Nagpur

29 — 30 August, 2018

Dr K.K. Pandey

Principal Scientist, ICAR- I[IHR, Bengaluru

29 — 30 August, 2018

Dr A.P. Suryavanshi

Head, Department of Plant Pathology,
BSKVYV, Dapoli

29 — 30 August, 2018

Dr Simanchal Sahu

Professor and Breeder DPBG, Colllege of
Agriculture, OUAT, Bhubaneshwar

29 — 30 August, 2018

Dr. A. Talukdara

Principal Scientist, Division of Genetics,
ICAR- IARI, New Delhi

29 — 30th August, 2018

Dr K.S. Shivashankar

Head, Deptt. of Plant Physiology and
Biochemistry, ICAR-IIHR, Bengaluru

29 — 30 August, 2018

Dr S.D. Ramteke

Principal Scientist, ICAR- NRC Grapes, Pune

29 — 30 August, 2018

Dr R.D. Rai

Ex- Head, Division of Biochemistry, ICAR-
IARI, New Delhi

29 - 30 August, 2018

Dr Jagdish Singh

Principal Scientist, Crop Production, IIVR,
Varanasi

29 — 30 August, 2018

240




Tiffep wferdeT / Annual Report 2018-19

Visitor

Designation

Date

Dr A K. Upadhyay

Principal Scientist, ICAR-NRC Grapes, Pune

29 — 30 August, 2018

Principal Scientist, Division, Division of Soil

Dr S.P. Datta Science and Agril Chemistry, ICAR- IARI, 29 - 30 August, 2018
New Delhi
Dr AK. Singh DDG (Horticultural Science), Krishi 9~ 12 February, 2019

Anusandhan Bhawan- II, New Delhi

Dr R.B. Deshmukh

Ex-Vice Chancellor, MPKV, Rahuri

9 — 12 February, 2019

Dr K.P. Vishwanatha

Vice Chancellor, MPKV, Rahuri

9 — 12 February, 2019

Dr V.M. Mayande

Ex- Vice Chancellor, PDKV, Akola

9 — 12 February, 2019

Dr T. Janakiram

ADG (Horticultural Science), Krishi
Anusandhan Bhawan- II, New Delhi

9 — 12 February, 2019

Dr S.N. Puri Ex- Vice Chancellor, MPKV, Rahuri 9 — 12 February, 2019
Dr N.P. Singh Director, ICAR-NIASM, Baramati 9 — 12 February, 2019
Dr P.K. Gupta Director, NHRDF, New Delhi 9 — 12 February, 2019
DrB.S. Tomar Head, Division of Vegetable Sciences, ICAR- 9~ 12 February, 2019

TIARI, New Delhi

Dr Y.S. Nerkar

Ex- Vice Chancellor, MPKV, Rahuri

9 — 12 February, 2019

Dr P.S. Srinivas

Principal Scientist, ICAR-IIOR, Hyderabad

9 —12 February, 2019

Prof. Reena Kamentsky

Researcher, ARO, Israel

9 — 12 February, 2019

Prof. S.K. Dubey

Professor, BHU, Varanasi

9 — 12 February, 2019

Dr Nazeer Ahmed Vice Chancellor, SKUS&T, Srinagar 9 - 12 February, 2019
Scientist, Onion Research Institute,
Lee Jong Tae Gyeongnam Agricultural Research and 9 — 12 February, 2019

Extension Services, Republic of Korea

Seokhan Yoon

Scientist, Onion Research Institute,
Gyeongnam Agricultural Research and
Extension Services, Republic of Korea

9 — 12 February, 2019

Dr R.H. Laxman

Principal Scientist, ICAR-IIHR, Bangalore

9 — 12 February, 2019

Dr Rajeshwari Gayen

Professor, Indira Gandhi Krishi
Vishwavidyalaya, Raipur

9 — 12 February, 2019
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FiHS

Personnel

g1, U9, 3TMed, aRks denfie (Sta denfidl) o 18 SHast, 2017 A 3rTel S+
Ig, fumver-13 | fuava- 14 (v denfie) § mea far w)

Dr. S. Anandhan, Senior Scientist (Biotechnology) promoted to next
higher grade from PML-13 to PML-14 (Principal Scientist) from 18
January, 2017

g . AT, a=Te (9a1 f95E) @ 12 S, 2017 9 SR S90S,
fiuet- 11 & diequar- 12 (alks d&fe) 5 grerd fear

Dr. A. Thangasamy, Senior Scientist (Soil Science) promoted to next
higher grade from PML-11 to PML-12 from 12 June, 2017

g1, R IR, IgmTe, denfe (i dlenfid) @ 15 R, 2015 A
I 9 I, TUHTA- 10 | TUHTA- 11 F eI fpar mm

Dr. Vishwanath R. Yallamale, Scientist (Seed Technology) promoted to
next higher grade from PML-10 to PML-11 from 15 December, 2015

1. Iofig . @1, dee (WIR) @1 15 RideR, 2016 | 3R 549 IS,
fuquer-10 & fiuquer-11 & W=d fpar Tl

Dr. Rajeev B. Kale, Scientist (Extension) promoted to next higher grade
from PML-11 to PML-12 from 15 September, 2016

st arfaett Y. a9, denfiep (UTGU STTIaTRIT T Uo) Bl 15 RIcaR,
2016 ¥ 37Tt 3= ¥s, fwHvei-10 & diwauar-11 & Ur=rd fopar i

Mrs. Ashwini P. Benke, Scientist (Plant Genetics & breeding) promoted
to next higher grade from PML-10 to PML-11 from 15 September, 2016

ST, "iSifer Tar. s, deT+e (UTey IRRIGAAET) @ 1 SHasl, 2018
IS S I, TUHTA- 10 I TuHTA- 11 F eI fpam mm

Dr.Pranjali H. Ghodke, Scientist (Plant physiology) promoted to next
higher grade from PML-10 to PML-11 from 1 January, 2018
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sft s1eNe PAR, dSFE (UIGY SHIRARA) 7 SMSHITR-H & 1089 B
TfeTeror quf R & THTT 39 Qe § 8 3iReR, 2018 & BRIMR Jgul b
Sh. Ashok Kumar, Scientist (Plant Biochemistry) joined at this

Directorate on 8 October, 2018 after completion of 108th FOCARS
training at ICAR-NAARM, Hyderabad

sft WiRa g, dsnfe (T fIsT) 7 SMSATRMR-1H | 1099 it Hfreror
P! guf A & T 3 QAT § 15 3, 2019 P HRIVR Tgr fwa
Sh. Saurav Ghosh , Scientist (Agronomy) joined at this Directorate on

15 April, 2019 after completion of 109th FOCARS training at ICAR-
NAARM, Hyderabad

sft s fHeR, TITIRD IRBRT B MAT TR ML TIR - LS TAINRST,
IR A FAFIRT fhar T 3R Se ey § 18 3, 2019 BRMR Ugur
|

Sh. Amrendra Kishore, Administrative Officer transferred on

promotion from ICAR-IINRG, Ranchi and joined this Directorate on 18
April, 2019.

sft v. IR, TR, IR THHIDH TS (S-4) B 16 TR, 2016 F THIDHT
AfBRY (S-5) & Ug W W=l & T3

Sh. A.R. Wakhare, Sr. Technical Assistant (T4) promoted to Technical
Officer (T-5) from 16 December, 2016

sft o, dt. Aget, IRY qHD! TERD (S1-4) BT 12 3FRA, 2016 F THID!
AfBRY (S1-5) & ug W WAl < T2

Sh. S.P. Yeole, Sr. Technical Assistant (T4) promoted to Technical
Officer (T-5) from 12 August, 2016

sft g, v, Maelt, aR® g (@2) @ 12 SR, 2016 A Ta-idt
TS (A-3) & ug W Wy & TS|

Sh. H. S. Gawali, Sr. Technician (T2) promoted to Technical Assistant
(T-3) from 12 December, 2016

sft 3MR.aTE. giget, THRRA (1) B 18 HRaxl, 2018 A IRS THAIRTA &
LSRRI IR ]
Sh. R.Y. Bomble, Technician (T1) promoted to Sr. Technician (T2) from
18 February, 2018
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sfmeht &Y. Y. drereh, THRRE (1) B 18 WRadl, 2018 A IRS THITA
(d2) & ug R wrEfT < T

Mrs. PV. Shelke, Technician (T1) promoted to Sr.Technician (T2) from
18 February, 2018

3 UT PIR TH. @1, FA FEls FHANI, MMSHTAR-SIASIAR F 31 AT,
2019 &I Jq1gT §YI

Sh. Pradeepkumar S. Khanna, retired from Skilled Supporting Staff,
ICAR- DOGR on 31 March, 2019

wHETRAT 6t R/ Staff Position
W §Y IS

Category Sanctloned Posts Filled up Posts Vacant Surplus
JIRUFH / RMP

eI / Scientist 22 19 03 00
Tt / Technical 10 10 00 00
UM% / Administrative 12 09 03 00
Pt HE 11 10 01 00

Skilled Supporting Staff

el / Total 56 49 07 00
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HHafal St 7 / List of Staff
Sr. No. | Name Designation

L 1. SR {78 fFrcer

Dr. Major Singh Director
d=Tfres Rt @/ Scientific Staff

2. 1. foorr wgrom Y AT (SFTar)
Dr. V. Mahajan Principal Scientist (Horticulture)

3. 1. IR AT Y AT (SFTar)
Dr. A.]. Gupta Principal Scientist (Horticulture)

4. 1. W, S, TS ERISICEIIECACICERIESIE)
Dr. S.J. Gawande Principal Scientist (Plant Pathology)

5. 3. T, SR o s (Sta dienfidl) v Aemer Selt
Dr. S. Anandhan Principal Scientist (Biotechnology)

6. 1. T, . e aRs dente (P TNR)
Dr.S.S. Gadge Senior Scientist (Agril. Extension)

7. Sl . Tt aRks denfe (gar fasm)
Dr. A. Thangasamy Senior Scientist (Soil Science)

8. 1. dt. swdar Jente (P Pic =)
Dr. V. Karuppaiah Scientist (Agril. Entomology)

9. Sl feTer TR, TJamg et (T dienfidh)
Sh. Vishwanath R.Y. Scientist (Seed Technology)

10. 8l foxor g et (urey wIffdhY fasm)
Dr. Kiran Bhagat Scientist (Plant Physiology)

11. gl IR, &t Pt e (PR TER)
Dr. R.B. Kale Scientist (Agril. Extension)

12. sffer arfaeht . 9 e (STTaTferhT)
Mrs. Ashwini Benke Scientist (Genetics)

13. | & sl M IeTTe (P AT Td SRARERUT STRRITTNERT )
Dr. Kalyani Gorrepati Scientist (Agricultural Structure and Processing

Engineering)
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Sr. No. | Name Designation
14. 1. TioTelt T, Hied et (urey HIRfhY fasm)
Dr. Pranjali Ghodke Scientist (Plant Physiology)
15. | sft. ooy witer S EElECACILCIE)
Sh. Manjunatha Gowda D. C. Scientist (Horticulture)
16. . Pty . defes (Sta dtenfid)
Sh. Kuldip J. Scientist (Biotechnology)
17. o e . T, et (Y die fFam)
Dr. Soumia P.S. Scientist (Agril. Entomology)
18. sff. ame @ et (SFTar)
Sh. Yogesh Khade Scientist (Horticulture)
19. sff a1eNe AR CElEEA IR R )
Sh. Ashok Kumar Scientist (Plant Bio-chemistry)
20. | sft ARa oy defep (T =)
Sh. Saurav Ghosh Scientist (Agronomy )
fA¢erw wrfer™ / Director's Cell
L. sft. feefia &t gedax e Heley & fsi afea
Sh. Dilip B. Mundharikar PS to Director

YTRIfAh HHART Ff / Administrative Staff

1. sft. apNg fpaR PHIRIEERCIEEAN]
Sh. Amrendra Kishore Administrative Officer
2. il fasmr T gHaR S o g i Srferepry
Mrs. Vijaya A. Bhumkar AFAO
3. sft. Y. 7. daR TERID NITAfD 1ferepy
Sh. P.S. Tanwar Assistant Administrative Officer
4. sft. A bt deara AERID
Sh. S.P. Kandwaal Assistant
5. Sl e T, ATerd HERID
Mrs. Mangala S. Salave Assistant
6. st FeT IR, MRhaTS HE—IDH
Mrs. Neha R. Gaikwad Assistant
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Sr. No.

It}
Name

Uga™
Designation

YT HHART Ff / Administrative Staff

7. sft Yo . 39 Aoft forfie
Sh. Rajan K. Dedage UDC
8. sft fe19T T, IRaR 3 it forfuew
Sh. Nilesh S. Warkar UDC
TP-IPt HHARNT T / Technical Staff
L. ot o o AEID G il 3TIDPRI
Sh. H.S.C. Shaikh Asstt. Chief Technical Officer
2. sft. TR, &t SR REZICZRCIEEAR
Sh. R.B. Baria Technical Officer
3. oft. ©g. . I GERiCIRICCANN IS EINED)
Sh. S.P. Yeole Technical Officer (Driver)
4. off. T 3R, AR qp1hT PR
Sh. A. R. Wakhare Technical Officer
5. sft. €Y. w9, g RS qPHidh! TERID
Sh. D. M. Panchal Sr. Technical Assistant
6. sft. &t T <@gt qP1PT TERID
Sh. B. A. Dahale Technical Assistant
7. sff. faeneT v, =9 depritchl AR
Sh. Vishal S. Gurav Technical Assistant
8. sft. w09, Tactt SEAICARSHLED
Sh. H.S. Gavali Technical Assistant
9. sft. I 918, giga SEEIIRRE
Sh. Ram Y. Bombale Technician
10. sfafer oo . et RERINDE]
Mrs. Punam V. Shelke Technician

P WD HHARI a7 / Skilled Support Staff
L. ot gt &, I AT RIS HHART
Sh. Sunil K. Said Skilled Supporting Staff
2. sfY. Ioig T, getapuft P AERID PHHAT

Sh. Rajendra S. Kulkarni

Skilled Supporting Staff
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Sr. No. | Name Designation
P gD HHAR! a7 / Skilled Support Staff
3. sff. U QIR. a0 DAt HAERID DHHANI
Sh. Pandharinath R. Sonawane | Skilled Supporting Staff
4. sft. qiue . aren I RIS HHART
Sh. Popat E. Tadge Skilled Supporting Staff
5. #it. 7g1g W, Pt DA TS HHART
Sh. Mahadu S. Kale Skilled Supporting Staff
6. . g €. aremr DT FERID BHAR
Sh. Sanjay D. Waghmare Skilled Supporting Staff
7. st 79 @ 9 P AERID PHHAT
Sh. Nyaeem H. Shaikh Skilled Supporting Staff
8. sff. cfer &Y. AU DA HERID DHHAN
Sh. Satish B. Tapkir Skilled Supporting Staff
9. Y. st €. HorgaR PAA AERID PHHATR
Sh. Amol D. Fulsunder Skilled Supporting Staff
10. | sft. feraroft . Morer el EAD HHAR

Sh. Shivaji S. Gopale

Skilled Supporting Staff
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favitg faamur

Financial Statement

(2018-19)
o ofid ¥UY (FF) / Rupees (Lakhs)
Head of Account e T
Budget Allocation Expenditure

WS 3 / Government Grant 1428.15 1404.38
W-35ur Ud 31 / P-Loan and Advance 68.00 66.38
et feuifore / R-Deposit 26.17 24.13
Sigus / DUS 3.25 3.45
giwgatl / DHO 1.58 1.57
JEdeR / IPR 10.00 9.72
fe’1 / NICRA 9.34 8.96
779 / CHAMAN 2.00 0.43
e / Total 1522.32 1494.89

I+ Yoi+ / Revenue Generation

¥™UC (FF) / Rupees (Lakhs)

Fg / Centre

% ITGH i fdsht / Sale of farm produce 3.36
3g uifei / Other Income 4.96
RYHTH / RFS

% IUTG Pl fdsh! / Sale of farm produce 92.39
3 ittt / Other Income 1.56
Pe1 / Total 102.27
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AW deelt oS

Meteorological Data

T 3itea aroeE (W) [3itaa aTufare sigT (%)) sited U | Per awf P
Month Av. Temperature (°C) |Av. Relative Humidity (%) €2 /faqw (fAiY) I IR i
Av. Total (fai)
Sunshine Rainfall Total
L ~LTAE | hours/day (mM)  |Evaporation
(mm)
) 38.12 15.48 66 43 8.86 0.00 141.10
April
= 38.49 20.11 69 49 8.59 0.00 169.70
May
kY 32.00 19.53 85 69 4.05 109.00 120.00
June
3o 27.00 18.35 87 85 2.44 161.40 30.00
July
26.97 18.75 91 83 2.26 72.40 42.60
August
31.18 17.32 77 64 6.83 19.00 103.20
September
3 34.29 16.42 79 60 8.63 110.00 93.20
October
31.58 12.65 74 60 9.32 0.00 96.80
November
; 29.14 9.30 70 55 791 0.00 91.00
December
29.75 7.59 75 51 8.82 0.00 109.00
January
32.33 10.38 73 49 9.14 0.00 164.20
February
e
34.43 14.20 65 44 8.48 0.00 147.50
March
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ICAR-Directorate of Onion and Garlic Research
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