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03 1P Y — WIS Ud oTgg STA YT et &7
qTf¥ep UfefdaT 2020 TR DR gY Td BT AW &l
T 2| IR & TR, YIPHIHY - WIS Td Agq T
YT AR §RT U, UR 3R s @
SIS faftr rfafaftr et St @r

RoeiefH a¥ & SRM, TR iy oo & forw
V. CZIRINTH QAT U. VTR b <1 deTshH SATITSTeh UTg
Y| 3T AR @IS UG olggd Acad AgHUM
ORI & TRI&T 5 JershHl JoIT S 355, S 340
A-8 TUT Seeg_ 504-TH-4 & A A I P
gereiiet o gaTef 3797 dTel Atha WITST o IR deTshH! Pl
qfiyet foraT TRT| TSt St IR Traford fohet ;i
aifer, fAT orge Ys, T 316 X8 T T goR o dten
P Td pud STt wRemT miftewer, T3 fogh o
USTighdl 1T TRIT 2| Gt HrdIe Ud otfaes Sava (75
TSI ARG + 5 1 MeR I Wie/R.) BT Thigpd
SUINT R TR 100 U MRS + 20 ST MeR P
G5 /7. & A e IUST ScU=l g3 | RS 4 3vTfeh
TR R ST GedT TR &1 srega foar mm| =S
3R TG DI Fepid B dTel afUsieeR Arefisial
V. Hoflgst ©d wi. UaRIeT Pl ST IRepIfST Bl T
AR IR 5 & = B HUSRU SfiaepTd,
RftT = TR AT AT T R W shHer 18.7 Hicerad
TG 29.3 HIeTd TR FA haet ar foart o gar Srafes 4°
AfeFa A9AM W I8 AL 13.4 e w@ 17.1
gfcrerd AR I ®IRE &A1 § iy 171 ST g FHt
T H AT STAR F R & H et 3173 |

R, T8 WRIh 3R I 7R B SR U e g
TERTE, IR UG, AL Uod, IORYM W& R H
Ml & Wl 4 Ppol b Al T=IRT AWH Uk el
AT fopu | ST foby g |l ee =T o FuTi
o el & gopdel § YIRSy — WS U4 aTgg
ITIEYT fAceerRs & et &1 SgaR UeeE S &
e e e & & T fadwst & @
TRARD HuP TGN b 4 fafdmt waa & Anefisfiarl a
T & RO Td ApA™ P foIv Taceft et s 5
TS G GG b SISt SYINT Dl THTION foham /|
A eh WTE SeIGH b fo1q Faefl qepiieh! ST bl
TAfId PRAT UG SHPT ATRIRIGRUT B_AT U aRGH
g g I 21

UTdh A / Preface

[ feel privileged to present the
Annual Report of ICAR-
Directorate of Onion and Garlic
Research for the year 2020. As
per the mandate, ICAR-DOGR
continued various research,
extension, and development
activities.

During the year, three lines of A. tuberosum and
A. angulosum were found promising for year-
round foliage yield. Four white high TSS lines
along with lines W-355, W-340 EL-8 and W-504-
M-4 were introduced in AINRPOG trials. Four
extant onion varieties viz., Bhima Shakti, Bhima
Light Red, Bhima Dark Red and Bhima Super were
registered with PPV&FRA, New Delhi. Integrated
use of vermicompostand inorganic fertilizer (75%
RDF+5 t FYM/ha) produced the bulb yield similar
to 100% RDF+20 t FYM/ha. Purple blotch
resistance was studied at the molecular level in
onion. DNA bar-coding of Lepidopteran pests
S. frugiperda and C. acuta infesting onion and
garlic was done using the mitochondrial gene. At
ambient conditions, the storage life of green onion
was only for two days with weight loss of 18.7%
and 29.3% whereas, it was increased to 11 days
with 13.4% and 17.1% weight loss with and
without wrapping, respectively at 4°C. Blanching
treatment reduced the drying rate at all the tested
temperatures.

One hundred twenty-five frontline
demonstrations were carried out at the farmers'
fields in five states viz., Maharashtra, Uttar
Pradesh, Madhya Pradesh, Rajasthan and Gujarat
during kharif, late kharif and rabi seasons. ICAR-
DOGR varieties performed better than the local
checks in all the demonstrations. The documented
uses of onion as well as garlic in Indigenous
Technical Knowledge (ITK) for prevention and
control of pests and diseases of various crops



SIIYT PRI & IAATE, 3ep FBR Dl IR Tfrfafer
o} gorrs 11 Ruielels avf & SRM, S ST-Fis
JT YaRR e AT & A1 A Pt 205 qUT
ST STy SU-TIoHT & HIEgH | 243 WA ueeH
TN Y| HHSIR it &b PRIl bl Ieh! aTTsfifdent #
JUR @M & yaeH F e faRa & 1 fr @
ofIST, Id=ep, aep-Tet, hieret, WRudaR-TeR Torr Py
ISR enfiel &1 ™1 M@ - AR ARG, ST -
IS, GarTR gaicia o1, SR S SU-3SH,
fetemr HRpE AT fhy T R $HeT 1786
Pl T 3 fRAURDI 7 AT foRaT| Wipergy - s
Td T ST MRy 3 Hot IR vedtf & et
YRR &1 PRI 8T 8l WISl g oTgg el Hrenfifeha
P UGRIT Rl Tipergy - @IS U deg ITHu™
fgemer = wrsT foet zrem sfim afth, A fee @
AT G BT SIS IUTeT PR & forg 3116 el &
e FESI o R gwdeR fhul fare g
I Prgi Dl TTT T FHIE B &b TS A ST
AR @IS W& g edd U™ URASHT i
11 a1fier Fwg dob 1 MM add Al | fawar
T | S 1Y B FISeer GRT R § WRieH =t 6
AT T FHTETRAT R Tep s+ FCIHT A T TR Hi
ferar T SR R afafiitel gen dwem
SFTAUTT AART A S AART 37fe Sl 31 1
iR amg W s forar mam fRee § sF®
Tg faa=T, |HTE 910 U 3Tk wareean ffafir e A
febar w1 Rutelef af & SR APy - 1T Td
TG STTHYT FRTer §RT $oeT 58.56 ARG T Bl
RISTeg G febarm |

RAT P SFEUH IRYG gRT U 0 F@am 3R
3. fead @, afvd, SR UG HEIRE,
HIH3Y; . T. &. g, U FeIfIeeres (SmTamt fasr)
d 3l fapaiee uvey, e HEfead (ImEt
fagr), Hpargy, T8 g g’ U M MiAET w@
aNieee b T § g | SU MR e AT &
I bt 15 Tft Syl ¥ feaerr & deie,
qeprilehl, UATRA~D TG Perel HFRIT Tt gRI fobu U
TR U1 & | 31 371e 2 3 39 ufcrae # Suatey
RIS TS AHBR N T e & eduRe & fog
I gt

aor Rig
IRESCE

ii

among the traditional farming communities were
validated with 30 experts from the relevant
scientific field. The popularization and
commercialization of ITKs can be a boost for
residue-free food production.

Apart from the research work, several extension
activities were also carried out. During the year, a
total of 205 field demonstrations were conducted
through TSP and NEH plan and 243 through SCSP
scheme. The kits of onion seed, fertilizers,
fungicides, insecticides, weedicides, and
agricultural implements were distributed among
the farmers of the weaker section community for
their livelihood improvement. Total 60 trainings
were conducted under MGMG, TSP, NEH, SCSP,
ATMA, ASCI, etc., schemes which were attended by
1786 farmers and other stakeholders. ICAR-DOGR
participated in four exhibitions to showcase onion
and garlic technologies. ICAR-DOGR also signed
MoUs with eight companies for seed production of
onion varieties, viz., Bhima Shakti, Bhima Kiran
and Bhima Super. The Directorate organized the
Virtual XIth Annual Group Meeting of AINRPOG to
review the progress of network centres. The
Directorate also organized a brainstorming
session on Aggregatum Onion-Status and
prospects in India. The various Institutional
activities viz., IRC, IMC, etc. meetings were held
timely. The Directorate celebrated various
important days, weeks and implemented
Swachhta activities. ICAR-DOGR generated
revenue of 58.56 lakhs.

[ extend my sincere thanks to the support extended
by ICAR and encouragement and guidance by Dr. T.
Mohapatra, Secretary, DARE and Director General,
ICAR; Dr. AK. Singh, Deputy Director General
(Horticulture Science) and Dr. Vikramaditya
Pandey, Assistant Director General (Horticulture
Science).lappreciate the efforts of all the scientific,
technical, administrative, and supporting staff of
the institute in all achievements. I hope, the
information provided in this report will be useful
to the stakeholders of onion and garlic.

Major Singh
Director



fdeRofir as 2020 & SR, PG — RN W& e
AU Qe &1 STIHYM, TR U9 I daeht
o AT SING SEYUN  RAleEIeT SR Sd
deef/qrer ford ST aRaSFTeT & ATesm | fopam |
SFTAUT B o AT, 3f1eh TehR bl IR Tfcrafer Hft
g TS| T M — AT TR, SHOIIR Sq—JIoHT,
S ST JT-TIoHT, TRIR Yeici 1 GRASHT, 37T,
TUEHIRS NS aRASHI & Sichid el ATS Hferer
PRI TR fhy U ST Pt 1786 fohea T oy
fRIURDT T 9 foRTl HHFT - WS T e
UM fFGenerd 7 IR UGl § W ol agl At
g T 1 diEnfifedl o weRia fean e J
Tfte g P [Fafene, PR & AT TN axd
&' WNIeH @I - 9Rd H R T FHree’” fawg iR
T S~ FCIHT F T SR T 13T — =TT U
Aeg TAU QLR GRT @it ot I i <1feh,
T forRoT AT T R T ST ST R b fory 3118
BRI b AT ST S0 IR gweR fobu ) o
2020 H 3FIHUM, TR U4 fIbRT & |eY | IeTg T8
Tfcrfaferat o1 far FRier A TR gl

A GUR

HIHATY — RS T AGGH STAUT Qe GRT Tas
uRfRufRl & $at 18 Il a1 vforg womicril
ERTE fepaT 71 T&T &1 9 =7 Vo Ui ol wers
Uity SUST, YUSRUT TR, T —3TTaRi PR AT,
Treficfia ofeRIRIGT q& SuMhT Y wig & v H 121 T
SRR % AT dHA TAT T. YAITH IR Uit Sut
P foTT AP UTY V| SR —SATH T HPRUT & HIeIT
foemRia & 715 f T, Hafoal 1 Wd H geaied ax
HSt P T TSI ST J@T &1 I3 Gforgg SsTferdl | Rrerd
1 R0 3= & foTU Ugg CpSSR IR BT YHTO foha
TIT| gelt WRI% (243 feET), &t (210 wifeRiT) der
W% (197 UIfeR) & SRM ol RIS S bl
TR T TRT | TEbett it HAe o SIRT STl JTfera
(1481, 1427, 1566, 1620, 1360, 1288 dar
1392) JgR UTS TE 5 61/ gaeaR | At 31t it
fague I Iust oot it g1 <) dim H, g wife
(1254, 1349, 1729, 1750, 1449, 1367 Tl

iii

PRIGRI WARi1eT / Executive Summary

The research, extension and development work of
ICAR-Directorate of Onion and Garlic Research
was carried out through seven internal research
projects and ten adhoc/externally funded
projects during the year 2020. Apart from the
research work, several extension activities were
also carried out. Total 60 trainings were
conducted under MGMG, TSP, SCSP, ATMA, ASCI,
NEH, etc., schemes which were attended by 1786
farmers and other stakeholders. ICAR-DOGR
participated in four exhibitions to showcase
onion and garlic technologies. The Directorate in
collaboration with TNAU, Coimbatore organized
brainstorming session on “Aggregatum Onion -
Status and Prospects in India.” ICAR-DOGR also
signed MoUs with eight companies for seed
production of onion varieties, viz., Bhima Shakti,
Bhima Kiran and Bhima Super. Brief summary of
the research, extension and development
activities carried outin the year 2020 is presented
below.

Crop Improvement

ICAR-DOGR is maintaining 18 different wild
Allium species under field conditions. These wild
Allium species were screened for foliage yield,
storage behavior, antioxidant properties, pest
resistance and consumer preference. Three lines
of A. tuberosum and A. angulosum found promising
for year round foliage yield. Twenty F, progenies
developed through interspecific crosses are under
field evaluation and generation advancement.
Fifteen CpSSR markers validated for
differentiating wild Allium species. Onion
germplasm were evaluated during late kharif (243
accessions), rabi (210 accessions) and kharif (197
accessions). During late kharif, seven accessions
(1481, 1427, 1566, 1620, 1360, 1288 and 1392)
were superior and produced more than 61 t/ha
marketable yield. In rabi season, seven accessions



1466) MeMeHd offl YUSRU & TR HAE SR 10
gfcrerd & Wt P YUSRU JHAE Dl 1574, 1252,
1780, 1552 a1 1367 H &St feham 1T Safep i
oIfeh © 71§ 29.98 Hfcrerd ol Wi A & SRM, wfey
1508, 1274, 1313, 1736 TUT 1692 AP UTS
TS| Ithe WIS SHFed & AMe H, gedl @k (19
oTfe), &t (131 WIfeRIT) o @Ri% (34 mifen) &
SR Hourien fomam TR R&t 8, Q) dershHl e Sy 358
3R Ssog — 081 TAT WK HIFH & SR FMHH &g,
453 fIUuE TWT IO & A H gk | g8t Wh
AT & GRM, S 045 dT Seog 364 St #
3ferepad fauue W IuST BIRYST &Y TS| QST TR
g7 S - 310, &g — 567, &g - 358, UMW
1740 TUT S — 439, Seog - 340, Wi 1751
eI T 3IR St g wierieht urg 11 g wfh
YT SlRASfeR - 114, SlRISHIR - 575 @
SteilSielR - 178 T Sard aRRRURT 7 dgeR uee™
e T 1 j&ft (620 TrfERT) e @i (106 wfear) &
QRM g SFGd Bl el fohar 11 ot Ug
AR § e & B SAEl Susiarel despHi (>7
T/3. ¥ 3AfUP) BT qedih Bar 111 FEgT e
IYT 709 3R 48 - Teeg H 7 /7. A 4 31frep fagure
IR JUST o1 Y TS| U 3R ofTet fedetept 17 & forw
ot foret Merest iR Gel avad &t g § mf
224 Ud 444 TE IR UTS TS| AT WIHT 2T 3Mset
St 784, St - e, Sft 593, Sit 28, Sft 41, Sft 518
TS 53§ SITeT Tt A sk Sft - 34, Sft 28, Sh
24, S 518 TUT S 27 H SATGT UTgRw e 3T AT TS
TS| B Wt (30 GuhH), &I (27 duhH) T
W% (33 d9hH) B SR ATl ST 8§ WId Io=
SeTSHHI T Feier T fohalT T | el TRt HIRTH o R,
SISAISIAR-546-SIAR Td SISASHAR —1610 dgR i
g JdT AR H SIaTISiIeR-1614 T4 SIASMSR 1613
SR IS TS| Safeh @itk G o SR, SrafioftarR-
1612, SIAISIAR 1604 d SIARHAR 1627
ST UTs 5| J&lT AT & GRM, At QTSI b Pl
178 IS JeTIehHI BT Jeich ol 7| 3719 9 <l
GATIEPA PeT SUST IR AU I IuT & fory S8R u1g
Q| IETH fAUUH 1T ST Bl S 439 TH — 6 H U
TIT| el 66 U JLATIHHI H A, Tesdll @RI HIHH b
SR o I Pt SUST & AT § 3TITSTD
e Aferep fauur A U bl g 402 Tel-4 H T
TRI Seeg — 443 TH—7 H URIT 71 8 Teprarafaredt
T g Teprraratht aref! Athg Ta dieft =t A fepfRyd
& TS TRE UYL STraT HXT H , I bl &1 UTget e

iv

(1254, 1349, 1729, 1750, 1449, 1367 and 1466)
were found promising. Minimum storage loss after
four months of storage was less than 10%
recorded in Acc.1574, 1252,1780, 1552 and 1367
whereas it was 29.98% in Bhima Shakti. During
kharif, Acc.1508,1274,1313,1736 and 1692 were
found promising . In case of white onion
germplasm, during late kharif (19 accessions),
rabi (131 accessions) and kharif (34 accessions)
were evaluated. During rabi, two lines W-358 and
W-081 and during kharif, line W-453 found
superior for marketable yield. In late kharif, lines
W-045 and W-364 GP gave highest marketable.
Onion accessions W-310, W-567, W-358, Acc.1740
and W-439, W-340 and Acc.1751 were found
drought and water-logging resistant, respectively.
Garlic accessions DOGR-114, DOGR-575 and
DOGR-178 performed better under drought stress
condition. Garlic germplasm were evaluated
during rabi (accessions 620) and kharif (106
accessions). Six high yielding garlic lines (>7 t/ha)
were evaluated at Pune and Ludhiana. Garlic
accessions 709 and 48-W recorded more than 7
t/ha marketable yield. Accessions 224 and 444
were found superior over check varieties Godavari
and Phule Baswant for yield and red skin colour.
Garlic accessions ID G-784, G-BO, G-593, G-28, G-
41, G-518 and G-53 noted high allicin content and
G-34, G-28, G-24, G-518 and G-27 recorded high
pyruvic acid. Advance breeding lines in red onion
were evaluated during late kharif (30 lines), rabi
(27 lines) and kharif (33 lines). During late kharif,
DOGR-546-DR (54.22 t/ha) and DOGR-1610 were
found superiorand in rabi, DOGR-1614 and DOGR-
1613 were found superior. Whereas, in kharif,
DOGR-1612, DOGR-1604 and DOGR-1627 were
found promising. During rabi, total 178 white
onion breeding lines were evaluated. Among
these, three lines were found superior for total
yield and marketable yield. The highest
marketable yield was observed in W-439 M-6
(51.25 t/ha). Out of 66 breeding lines, during late
kharif, three lines were promising for total yield.
The highest marketable yield was recorded in W-
402 AD-4 (36.62 t/ha) followed by W-443 M-7



gt deft § ot forest i & & Hepreel 98 UTS
g | ]t A &b SR JeAie by T P 62 $9 Pl
goelieT O UaTef 3781 aTel JeATgehHI H, 47 JeTgepHl 4
15 uferd A 31 ot gormiehier o ueref sfer gt
fopa | fuue AR IS & T &1 9 oot g
SR yGTef 3791 aTel G2k JUT Seeguaciel — 1 T - St
- 18 - TEdl - @ - 7 (57.59 T/%.) 3R TEet -
SRR — 2 §f - ™ - 7 Sluwsdt - Siier - 18 (52.19
c/R.) 98K Y Y| deTehH Sec3 335, S5 340 ST
- 8 AT TG — 504 — T — 4 & AT A1 IR 3T ol
gorefieT o Uqref 37er alel JATIhHI BT Hedid
3TRIeT TR RIS @ eI 1eadh SITUT URASTHT &
e fobam ST e 2| fafie fopedia geyfiy o =R dearar o
RERJTTRUT R & foTg At SehehrT FAe BC, 3favT
2 3R T BC, 31a¥UT H 21 Pl 28 3id: USTd 1, Fawer
4, ol 3fc: UoTd I, Sravern ¥ 3R Ue ofd: Ui I,
AT B 2| ST I IR aifera foet (dfiar orfer, ofiar
amge N8, T 81 X8 SR HinT guR) @i e fhe wd
P AfUBR FRET0T MR, =73 gt & Usfiged v
TAT| ATl WIS & F, el g Sr3TSiierR giRfss 73,
gIsfae 173 T g8fse 179 & JT JTY oAl N B
qehHT TAT SISTSTBIR - 1627, SIASTAR — 1639
qorT SlRMISIeR - 1203 — SI3TR HI ATSset wiem J
qnfiet fopam M| wdie - 1 7 SleisiieR - 1625,
1626, 1657 TAT 1669 T, TEIST - 2 H AR - 3,
RS - 4, 1605 TUT 1606 BT Jedie 3TRdel
AR IS Ud ST -iead SgauT aRaISHT & dgd
fopa ST <@ 31 fafduar S e & for ofgg o
fafepRoT oIt AT SRaT T SN PReh IS
TS & TR b Q| STeg ot fobel ot ¥ T (3
fegey) aRfRfR o oRmaRoft qaTa AfRspe & forg Berg
T TS | TS H YOI R dTshH T fIehT v o folg
TST 1 TR foher AT FuR DT WUR GFP-
tailswap_CENH3 dacx & AT {1 711, ©: T3 &l
I TR 11T IR AATel @ISt o foel o SATRT HepRuT
AT T AcCENH3-RNAi/GFP &1 AcCENH3
Cas9/GFP-tailswap & 1 HE-HUCRU QT Bt
AT fohest AT R A = o 1T 3iR ghme:
IR TAT Th TeAl I Pl T8l AcMSH1 SiH &
FIHINMST & AT A R &I GTehH1 o fIamr ax &
forg  Sienfires Sow & AcMSH1 ST &Y Fenfs &t 18
3R oy faoww gRT Ryier Uweiss orgshd @t
SrfireTeror fomar 1T | TSt H AIBTSE BT bR o &
foTg T CRISPR/Cas9 dgac fadmRid far |

(32.66 t/ha). Out of 13 populations developed
from the long day and short day white and yellow
onion, two populations from the crosses were
superior over check Bhima Shweta in 5"
generation. Out of 62 high TSS lines evaluated
during rabi, 47 lines recorded more than 15% TSS.
Two high TSS lines viz., WHTB-1A-GT-18-SC-M-7
(57.59 t/ha) and HT-GR-2C-M-7 DMC-GT-18
(52.19 t/ha) were found superior for marketable
yield. Four white high TSS lines along with lines W-
355, W-340 EL-8 and W-504-M-4 are being
evaluated in AINRPOG trials. Development of F,
hybrids in onion using five male sterile lines and
its evaluation is in progress. Synthetic crosses
were also made and being evaluated. Nine back
cross combinations are in BC, stage and one in BC,
stage for transfer of male sterility in different
varietal background. Twenty-eight inbreds are in
[,, three inbreds are in I, and one inbred is in I,
stage. Four extant onion varieties (Bhima Shakti,
Bhima Light Red, Bhima Dark Red and Bhima
Super) were registered with PPV&FRA, New Delhi.
Red onion lines viz.; DOGR-1627, DOGR-1639 and
DOGR-1203-DR along with red onion F, hybrids
viz.; DOGR Hy-73, Hy-173 and Hy-179 were
introduced in IET trial. DOGR-1625, 1626, 1657
and 1669 in AVT-I and RGP-3, RGP-4, 1605 and
1606 in AVT-II are being evaluated in AINRPOG
trials. Mutation breeding using gamma radiation
and chemical mutagen were attempted in garlic
for creating variability. Garlic varieties were
screened for osmotic stress tolerance in in-vitro
condition. For developing haploid inducer line in
onion, Bhima Super was transformed with GFP-
tailswap_CENH3 vector; six events were
generated and crossed with red onion varieties.
Co-transformation of Bhima Super with
AcCENH3-RNAi/GFP-tailswap and AcCENH3
Cas9/GFP-tailswap has generated 4 and 1 events,
respectively. For developing male sterile lines
through knockout of AcMSH1 gene, the AcMSH1
gene is cloned from genomic DNA and signal
peptide sequence characterized by sequence
analysis. A CRISPR/Cas9 construct is developed
for developing knockoutin onion.
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Crop Production

Integrated use of vermicompost and inorganic
fertilizer (75% RDF+5 t FYM/ha) produced the
bulb yield similar to 100% RDF+20 t FYM /ha. This
treatment also increased soil organic carbon,
available nitrogen and NPS uptake. Application of
10 t vermicompost/ha alone produced 31.3 t/ha
onion yield which was significantly lower than
other fertilizer treatments. However, total bulb
yield in this organic treatment was increased by
51.2% in 2019-20 compared to the yield recorded
during 2017-18 (20.7 t/ha). Furthermore, organic
treatments also showed maximum faunal species
diversity in comparison to inorganic treatments.
Application of NPKS through drip irrigation
system increased onion and garlic yield
significantly in comparison to broadcasting in
flood irrigation system. Inoculation of PSB and
Piriformospora indica increased onion bulb yield
by 9.0% and 14.6% compared to the control,
respectively. In organic farming experiment,
conventional farming and integrated nutrient
management plots produced significantly higher
bulb yield and NPS uptake compared to organic
treatments. Among organic treatments, organic
farming module 4 (farm yard manure (10 t/ha),
vermicompost (2 t/ha), neem cake (1 t/ha),
phosphorus solubilizing bacteria and Azotobacter
@ 5 kg each/ha with organic pest and disease
management practices) produced significantly
higher yield, soil organic carbon and available N
compared to other organic treatments. Integrating
stale seed bed and sequential application of pre-
emergence herbicide oxadiargyl followed with
post-emergence herbicide mixtures viz., fluazifop
+ oxyflourfen, and propaquizafop + oxyfluorfen
can be equally effective compared to pre-
emergence application of oxyfluorfen 250 g a.i/ha
followed by one hand weeding in onion.

Evaluation of onion contrasting genotypes proved
that Acc. 1656 has superior drought tolerance
traits which can be directly used in breeding
programme for developing drought tolerant onion
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variety. Furthermore, VAM and P. indica
inoculation improved plant growth and bulb yield
under drought and water logging stress. In
comparison with the control treatment (0 ug mL"
5-azacytidine), treatment with 5-azacytidine
enhanced seed germination, seedling length,
seedling dry weight and seed vigour indices. 5-
azacytidine treatment also increased the activity
of superoxide dismutase and total antioxidant
capacity. Ethephon applied @ 100 and 200 ppm at
45 days after planting had lower lodging and
higher seed yield and seed quality.

Crop Protection

Purple blotch resistance was studied at molecular
level in resistant Arka Kalyan and susceptible
Agrifound Rose onion varieties. Transcriptome
and metabolome were compared in response to
Alternaria porri (Ellis) Cifferi infection.
Differential gene expression revealed that in
susceptible genotype, 16378 genes were up-
regulated and 3136 genes were down-regulated.
Whereas in resistant genotype, 6346 transcripts
were up-regulated and 2436 were down-
regulated. Purple blotch infection increased the
expression of several genes like transcription
factors, pathogenesis-related proteins,
antioxidant enzymes, phytohormones, etc. The
high expression of defence genes like PR4 (21
fold), MYB31 (4.7 fold), LOX (6.3 fold), Peroxidase
(13 fold) etc. attributed to be a factor responsible
for resistance. In response to purple bloch
infection, several non-annotated transcripts were
elevated and increased the level of various plant
hormones onion, particularly in resistant
genotype Arka Kalyan. DNA bar-coding of
Lepidopteran pests infesting onion and garlic was
done using the mitochondrial gene cytochrome c
oxidase subunit I (COI). DNA bar-coding LCO 1480
and HCO 1298 primers were used and two species
were S. frugiperda and C. acuta bar-coded. The
sequences were submitted to NCBI gene bank and
obtained the accession numbers MT644266 and
MT644267 for S. frugiperda and C. acuta
respectively. The economic threshold level
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(ETL)/action threshold level (AT) for onion thrips
infesting onion and garlic was revisited. The
higher onion bulb yield and more number of A-
grade bulbs were recorded in 0.5 and 1.0
thrips/leaf ATs. In case of garlic, action threshold
0.5, 1.0 and 2.0 registered highest bulbs yield of
4.5, 4.2 and 4.1 t/ha, respectively. Correlation
analysis between thrips load at different window
of crop age and bulb size suggests that, thrips per
leaf per day during 30-60 days significantly
affected bulb size in both the crops. The biology of
Spodoptera frugiperda and Chrysodeixis acuta in
onion was studied under laboratory condition. S.
frugipedra took 44-54 days to complete its life
cycle from egg to adult, while Chrysodeixis acuta
took 37-54 days. Five new insecticides were
evaluated against onion thrips infesting bulb and
seed crop. From which, Profenophos, imidacloprid
and fipronil were found to be on par and effective
against thrips. Behavioural response of thrips to
different blue sticky traps were studied, and found
that blue sticky cards were more appealing to
thrips, and least to natural enemy populations.

Post-Harvest Technology

At ambient conditions, storage life of green onion
was only two days with weight loss of 18.7% and
29.3% with and without wrapping, respectively.
Whereas, the storage life green onion was
increased to 11 days with 13.4% and 17.1% weight
loss with and without wrapping, respectively at
49C. Total 49 phenolic compounds were identified
in onion peel extracts which includes 33
anthocyanin, 8 flavanol, and 4 flavones, one each of
pyranoanthocyanin, chalcone, phenolic acid, and
ellagiotannins. Anthocyanin was the most
abundant polyphenolic compound followed by
flavanol in all onion varieties. Blanching treatment
reduced the drying rate at all the tested
temperatures. High drying rate was observed at 3
minute blanching. The total phenol content in
fresh sample was 0.37 mg/g fresh weight and it
ranged from 1.1 to 1.2 mg/g in dehydrated
samples. Percent seed oil content varied from
12.9-16.0% and storage resulted in 0.64% loss in
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seed oil content. The average seed germination in
freshly harvested seeds was 80.5%, which
declined to 52.3% after one year of ambient
storage. The electrical conductivity which
measures the membrane integrity increased by
108.6% in one year old seeds. In garlic storage,
trap catches revealed that three peaks of adult
emergence ie. 1" week of June, 2" and 4" week of
Augustand suggestthatrelease of parasitic cocoon
in these weeks can effectively suppress E. cautella
population. Furthermore, the trap placed above 3
feet of stake had more adult catches than 2 feet
above placed.

Extension

One hundred twenty-five frontline
demonstrations were carried out at the farmers’
fields in five states viz., Maharashtra, Uttar
Pradesh, Madhya Pradesh, Rajasthan and Gujarat
during kharif, late kharif and rabi seasons. The
seed of ICAR-DOGR onion varieties were provided
to the selected progressive farmers of these states.
The onion seed of local varieties were arranged by
the farmers. Recommendations made by the
Directorate were followed in all trials. [CAR-DOGR
varieties performed better than the local checks in
all the demonstrations. The documented uses of
onion as well as garlic in Indigenous Technical
Knowledge (ITK) for prevention and control of
pest and diseases of various crops among the
traditional farming communities were screened
and the validation of ITKs was done with 30
experts from the relevant scientific field. The study
revealed that among the 36 formulations, 30.56
per cent were claimed to have the validity score
above 120 and 61.11 per cent were scored
between 100 and 120 out of 150. The results
showed their wider applicability in pesticidal and
fungicidal uses in protection of various vegetables,
cereals, pulses and commercial crops.
Popularization and commercialization of these
ITKs can be boost for residue free food production.

During the year, total 205 field demonstrations
(100 in Maharashtra and 105 in NEH region) were
conducted through TSP and NEH plan and 243
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through SCSP scheme. The kits of onion seed,
fertilizers, fungicides, insecticides, weedicides
and agricultural implements were distributed
among the farmers of weaker section community
for their livelihood improvement. Total 60
trainings were conducted under MGMG, TSP, SCSP,
ATMA, ASC], etc., schemes which were attended by
1786 farmers and other stakeholders. ICAR-DOGR
participated in four exhibitions to showcase onion
and garlic technologies.

Other Activities

The Directorate organized Virtual XIth Annual
Group Meeting of All India Network Research
Project on Onion and Garlic (AINRPOG) which
was attended by more than 60 participants
including senior officials of ICAR. The Directorate
also organized brainstorming session on
“Aggregatum Onion-Status and prospects in
India.” The various Institutional activities viz.,
IRC, IMC, etc. meetings were held timely. The
Directorate celebrated National Science Day,
International Women's Day, 150" Birth
Anniversary of Mahatma Gandhi, 71% Republic
Day, 74" Independence Day, National Unity Day,
Constitution Day, etc. special days. Vigilance
Awareness Week, Hindi Week and Swachh Bharat
Abhiyan activities were also organized. ICAR-
DOGR signed MoUs with eight companies, viz., ]SC
Seed Company, Dinkar Seeds, Sabarkantha
(Gujarat), Aaradhya Seeds, Aurangabad (M.S.),
Agro Narmada Seed Company, Pune (M.S.), Parshv
Genetics, Jhabua (M.P.) Dhanlaxmi Crop Sciences,
Himmatnagar (Gujarat), Calix Agri genetics,
Jaipur (Rajasthan) and ODSF Agro producer
Company, Osmanabad (M.S.) for seed production
of Bhima Shakti. It has signed MoUs with Parshv
Genetics, Jhabua (M.P) and Calix Agri genetics,
Jaipur (Rajasthan) respectively for seed
production of Bhima Super and Bhima Kiran also.
ICAR-DOGR generated the revenue of Rs. 58.56
lakhs.
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The Directorate

Realizing the importance of onion and garlic in
the country, Indian Council of Agricultural
Research (ICAR) established National Research
Centre for Onion and Garlic in VIII Plan at Nashik
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 Research
Project on Onion and Garlic with 11 main
(including ICAR-DOGR as a coordinating unit), 13
voluntary and 5 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 5.50°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.icar.
gov.in, which provides rapid updates and all
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relevant information on onion and garlic and
administrative matters of ICAR-DOGR.

Vision

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

Mission

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

Mandate

» Basic, strategicand applied research on genetic
resource management, crop improvement and
production technologies for enhancing and
sustaining production of onion and garlic

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

 Coordinate research and validation of
technologies through AINRP on onion and
garlic
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gfRASHT 1 : Ufe”™  SHHged &l U9eH g
STAIfr

At den et &3 & Aremm | fhel @
SITARITERYI fhY ST b BRUT, G H Well H ATah
B el § T e | foret o wieft S <& g R
fRRAT GRT TR 1 TS foheet TeraT STsrRivepa fobesi a1
USRI SR T e 9 21 %81 § S b sy &
forg v 7R W1 2 D ™l ARIDI,
SeNfidhiexer Rrh HRur Y & J Bt 31 <&
3ITIAs &N o folY Up 3FF WavT g1 31T: FHAeof
TJAT 3MMUTfIR TR W AU Ieg B9 F Heherd, Jeich
3R F&UEUE PR SR IAHM TUT W& STHce
AT T FHTUT B o foTU AREF0T R+ bl SAfIeTa
SMMATRAT gl e A MUR foredt Hft g
PRISHH T HRHEUS BT & IR FATLYY e H e
T G U ST &1 39 SIGed T SN ToTen!
& foTq SMUR ATRAT b w9 5 a1 ST7 [T 8 dTfh Ieh
GRT M g Trefsfial & ufeRiftar, St9 R,
NI S0 ¥ G qUT i qardl Afed ars o
&1 ggaH BT I b | AR H @ue Hiiferss fAfqedr
qTg STl @ SR 3o e Hfy Sierary aRfRufert &
foTq SwIh el ol [T v 8 SHHGed &7 Qg
o 1T FepdT &1 TR B SUTed 37 Uforgd USTIferd bl
fider e iR IueTed Tafeld HF iR a7 vferrg
SITAfTeh SATER I QM TR | e P SIR
Yo PRiH H fafderar Sco= ek 9T |rer &) !
ST BRI 1 H Heg et 38 o7 fafde g
TS GeshHl Bl BT B | Aeg et S b g
GUR B R ATl SR & ol ITIIT A 2 ST
BT | 3T Urwfires faersarsii oiRk Arefisiial a i & ufy
ST URRITIGT & A1 AT a=7 STl &7 Qg Y
3 & SRM @Ud HI gt | fhar ST dhar gl
TUellag B & Jodidd PRA &b SURF SIGed P

Project 1: Management and utilization
of Allium germplasm

Due to commercialization of varieties through
public and private sector, large area is being
covered at present in cultivation of limited
number of recommended varieties, which may
resulting is losing of land races and local cultivars
may be a severe threat in future. Urbanization,
industrialization thereby shrinkage in cultivated
area is also another threat for genetic erosion.
Hence, there is urgent need to take up systematic
collection, evaluation, characterization at
phenotypic and molecular level and conservation
for solving present and future unseen problems.
Wide genetic base is backbone of any breeding
programme and is called as resourceful
organization consist wide variable germplasm.
These germplasm can be used as a base material
for breeders to identify desirable traits including
resistance to diseases and pests, biochemical,
nutritional rich and for abiotic stresses. India has
wide geographical variability hence there
germplasm can be exploited for the development
of varieties suitable for different agro climatic
conditions. Collection of other Allium species
available in India and introduction of available
exotic cultivated and wild Allium genetic resources
will help to create variability and its utilization in
breeding programme after evaluation. This will
help to develop trait specific pre breeding lines
which will be useful for use in further
improvementand future need. Wild species can be
exploited from consumption point of view during
off season besides its nutritional properties and
resistance to pest and diseases. There is need for
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SEIAS Y TS BT SRt &1 39 Se9dl & [T
qRAISHT Pl IIPSFT - N T g SFgad™
fremerr o e | ol af & SRF geaifd
SHee & aRuTHT BT FfE faRur 3 Rue | ogd
fopar mIT g

WIPHIT - ST U4 oiggr e fgermera
q a9 vforgq  USTi™l &1 e, W& U
gAE

HIHIIT — TS U4 e SIgEU Feemer & wd §&
4 18 fifyer vlorm wemiferl R 89 fafder mferal
I &, T XGRS T ST JeT 21 39 et somfera ot
et U1 GRT o SR < & fafder qwT o o
TR, STOUTaS UeeT, oW, fafeen, AR, Remaer
T AT A g ¥ o ma &I |y g sy -
TR UTeY JMTARIe FUT 2R, s gt & Aredw |
Th I IMRaDT, Heelve | T fhar w3
GeTEhHl T ERETE o T SiR ars O & foTg
SIehT Yeich Db AT ToT H IUANT fwa |
AT SetTept H P& JeshAT H I B AT 2

documentation of germplasm after systematic
evaluation. With these aim the project is
undertaken at ICAR-DOGR. Results of germplasm
evaluated during this year are briefly given in this
report.

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

In field bank of ICAR-DOGR 18 different Allium
species, which includes 89 different accessions are
being maintained. These different species were
collected from different parts of the country viz.
Leh Laddakh, Arunanchal Pradesh (AP), Assam,
Sikkim, Manipur, Himachal Pradesh (HP), and
Tamil Nadu (TN) during exploration trips and also
imported from USA, Netherland through NBPGR.
These lines were maintained and evaluated for
desirable traits and used in introgression breeding.
Some of the lines are flowering under plains.

qTferenT 1.1 : HIHIY — WITST Ud dTg SIwie fAgener, qor  Suerey fafire ofore yomfori & et
Table 1.1: List of different Allium species available at ICAR-DOGR, Pune

U. 37eelseH Uit/ A. altaicum Pall 5 U. BIR~T/A. fragrance 1

v. a7 fav (’lﬁﬁEﬁ/A.cepa var.aggrigatum 3 T. VRIeAIIoT /A. ampeloprasum 1

v. fowgerrd/A. fistulosum 12 U. BRANTRH/A. cariolinianum 1

v E?Z\HV?FW/A. tuberosum 17 U. A99%/A. senescence 1

U. dbe/ /A. macranthum 16 T T x . fvgeria Jecafdel dfm 1
A. cepa x A. fistulosum Beltsville bunching

U. fosgexifad=m,/ A. prszewalskianum 9 v, AT AR (P =TT 1
A. cepa Shakespeare (bulb onion)

. grgf~49/A. chinensi 5 . TIsIN"H/A. ladeboramun 1

V. gvIg/A. hookerii 2 U. WbaiH1ed /A. ascalonicum 2

T. S /A schoenoprasum 2 e gStferdi /Allium spp. 9
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qTferenT 1.2 : HIHSY - WIS Ud digqd YT fAgener, qor § Yo arell gfergd USATierdi oy e
Table 1.2: List of flowering Allium species at ICAR-DOGR,Pune

U. 3IeTIShH Yic/A. altaicum Pall 2 SFa) A H3/January - May
. ﬁﬂ@ﬁ?’v’?’:{/A fistulosum 11 HTd /March

o4 ?fl?ﬁFW/A. schoenoprasum 2 BRaRI / February

v E?Z\ER??:F-T/A tuberosum 11 S’ & 98 /January - May

yuifa @ud & forg i \ivw & R T gfor
ST T eaien

FHTTR < ¥ & forg 3fftsm, aufeprer oiiR eftaesTef e
& SR UTg I Yferrd TSIl JAT . egavivd, T.
VeI, . Hebeerd, V. TSI~ U1 . HIaT b Pt
T GTHHT T OIERYT IR T fhadT 11| I8
URIT TR o6 g HiaT U IR dhels A & folt Sugh
2 gIelifh Ueh [ H 3T ISl # 3 IR @els
IR Pl AR fHerdr g1 FisHeprat 5 ad & SR A9
e quiia IUST H 1.09 A 28.74 /7. Y e s&
B el T 31t o=ft SusT (28.74 ¢/8.) Bl T.
CYFRITH BTTIhRT ATl 1587 USTIRT H Ud dquRI=
V. CFININGH JUc/Ue9 TRPAE Wit 16373
(27.84 T1/3.) # 1 fovam maT| EIeAifp, e U
I T, HebrepT TITHD 3244 (1.09 T1/2.) H &1 foha
TIT TSIV PolTIhedT 3Miel 1587 GRT A+t derhHi
H1 SFUTeM fhar Tl S UBR, auidier & SRM
13.65 T/ 2. & T 3iRId b 1 el SUST H 1.85 A
33.83 T/, &I e <& ®I fiefl| siferpam it
U9 (33.83 T/B.) Bl T. cIIWIT HiSied 16418
(TTUh) TSI # ORI T SEfB gaad SuS
U, Hebreiy TIUHG 3232 (1.15 e4/8.) | urRm Ml
V. CYERIH ST 16418 (TIUH) GRT I+t dershi
&1 FuTeT fopa | fideeti= i & SR gIRYeT
&6 TS IuT H 1.27 F 14.37 /3. B A <of di
g1 rfymdw uxfl SuS (16.84 ©H/B.) Bl
V. SZERINTH ST 607483 HSTIHT H 1R RIATH IUST P
v HbeopT TIGHDG 3242 (1.27 T/3.) H R
fepam |

Evaluation of wild Allium species during
summer season for foliage consumption

Consequent for two years, total 40 lines of five wild
Allium species viz. A. tuberosum, A. angulosum,
A. macranthum, A. chinensis and A. cepa were
multiplied and evaluated during summer, rainy
and winter season. It was noted that A. cepa is
suitable for one cutting however other species
offers multiple cuttings during a season. Overall
during summer season total foliage yield was
varied from 1.09 t/hato 28.74 t/ha. The maximum
leaf yield (28.74 t/ha) was obtained in
A.tuberosum kazakhistan All-1587 species
followed by A. tuberosum Rott/Ex-sprkucchai
CGN-16373 (27.84 t/ha). However, minimum
yield was found in the A. macranthum NMK-3244
(1.09 t/ha). All lines were followed by A.
tuberosum kazakhistan All-1587. Similarly, during
rainy season total yield varied from 1.85 t/ha to
33.83 t/ha, with overall mean 13.65 t/ha. The
maximum leaf yield (33.83 t/ha) was obtained in
A. tuberosum CGN-16418 (NF) species and
minimum yield was found in the A. macranthumn
NMK-3232 (1.15 t/ha). All lines were followed by
A. tuberosum CGN-16418 (NF). During winter total
yield varied from 1.27 t/ha to 14.37 t/ha. The
maximum leaf yield (16.84 t/ha) was obtained in
A. tuberosum EC-607483 species and minimum
yield was found in the A. macranthum NMK-3242
(1.27t/ha).



Annual Report 2020 ‘%‘;

ey, auf qem ofiqeTe= @iaw & SR a7 usTfa
vforrA argA= H1 i

fisq, auf v offqera A & SRM o I olerm
TGV ALTHHI DT TUHTHRUT 3R Teich fpam T
1S et HIFH H EIRAA &1 T8 T SUST H 2.94 H 3.72
/3. =, aviderer ¥ 3.12 | 4.60 /3.
e 37 ofiqerer 5 1.66 9 3.66 /3. Hi e got
& TS| AT HSHT SRt § UL egaviT Y g A
Uity Sust 9gd A off|

i, anf vg sfiqerer diam & IR a7 goTfa
vfera YTl &1 qeia

7, a9t ug ofiaerer H9 & SRM Th g ueifd,
v VeTigH, $¥i 328486 P Hedie fohal T §9
yofifa & aufere ok sfiderer & SR Ha 8.87
/7. 3R 8.68 &1/ &I IUS gof i M3 3fR AT
SATh! H FisTepTe AT & SR STfUdhad Iust (17.02
T/R.) &t I TSI 39 foheT § ¢ cgavivg Y et A
wel ftrep divara &1 gt & Hew, srftiesad oxi
U (73.57 TT/R.) Bl U. TTIRINTH DATehe 3T
1587 H Ud AQURII U. CZERIH AT 16418
(TIU®) (72.73 TH/B.) TAT T CZINIGH ot
607483 (63.17 1/3.) § gl fovar mm| ey @1t
Y Uiy SuST ST avidTe, HsAepTet vd offdeprer o
EEEIRIE]

Evaluation of wild species Allium chinensis
during summer, rainy and winter season

Total three A. chinensis lines were multiplied and
evaluated during summer, rainy and winter
season. The range of total yield varied from
different season 2.94 t/ha to 3.72 t/ha in summer
season, 3.12 t/ha to 4.60 t/ha in rainy season and
1.66 t/ha to 3.66 t/ha in winter season. But over
foliage yield as compare to A. tuberosum was very
less under plains.

Evaluation of wild species Allium
angulosum during summer, rainy and
winter season

A wild species A. angulosum, EC-328486 was
evaluated during summer, rainy and winter
season. This species recorded a yield of 8.87 t/ha
and 8.68 t/ha during rainy and winter season,
respectively and highest yield was observed in
summer season (17.02 t/ha) under plains. This
line have more pungent flavor as compared with A.
tuberosum. Among species, maximum leaf yield
(73.57 t/ha) was obtained in A. tuberosum
kazakhistan All-1587 followed by A. tuberosum
CGN-16418 (NF) (72.73 t/ha, and A. tuberosum
EC-607483 (63.17 t/ha) species. Overall foliage
yield was high during rainy season followed by
summer and winter season.

aiferet 1.3 : Wy, auf va efiaeprer Hivag & SRE Uoita & forw a=a ofergg yonfat &Y ura 9= Susiefie

(e/%.) wfeai

Table 1.3: Five high yielding (t/ha) accessions of wild Allium species for foliage during

summer, rainy and winter season

T, SFIRINH, Dol el 1587 28.74 30.46 14.37 73.57
A. tuberosum, kazakhistan All-1587

7. egavid, HSfieT 16418 (TTUH) 25.27 33.83 13.63 72.73
A. tuberosum, CGN-16418 (NF)

v a?g\ER??W 3 607483 20.06 26.27 16.84 63.17
A. tuberosum, EC-607483

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

7. SgERI, i/ T TR, oo 27.84 26.32 8.31 62.47
A. tuberosum Rott/Ex-sprkucchai, CGN-16373

V. SgERINH, TATHD 3211 23.93 24.16 13.20 61.30
A. tuberosum, NMK-3211

V. SYERITH DI AT Ul 1 BIC BIC gehel H Ict T
3R Pgpe Uferl @l @M @ foru fam w1 55 aRom
IATEALD & 3R TAPT ST 3 MER & A A1
PP MR & AT A & HY H fowar ST Aepa 2
Pgpc UfeRl B ggar | ufifohar @1 uar e & forg
3T PPC MMER & FASH H IS IRl & SER TR
TRINT T T TATFCT R B

vforgq AT TA. & IR E BT &H
fas3wor

Vo & 9Tt STafe gUR & oy Aeeh
JEIUTEU gRT Gter T Yo UagR Udhe fhaT |
THSUASUH GRT R I BT JEHeeli fIsasu0 o R
TR 3R TR HAG TAATPH T TR FRGAHD (Il
&1 UdT gl FESEM-EDS Rl gRT Wi+elt iR g
IS 2T Ul ST T FTRRY IR HGH0T T ORFT
ORRETOT e | YSATTY A B Heg et Ahl | arged
(T. SIS Uet.), Ufera™ a9 | Haifiie Hgcaqul @rer
BRI g1 Hereoll FeuEue e R vforrw & e}
3MIAfs FUR g WY & IS agR BT gdl Iell
7=t 3 1@ 1 IS TuTTett 6t sidglt | arsa i
Ff9 foremt & uoH § Heg e [t ves STeid
THT FATE I ATShRDIUT & H1eq | 7R THcIhged
&6 3 frfIaT™ fGevdrst | gar ger s =R i9cinree
bl Hdg SeleR 3R Adg I Rips! g8 off, W ol
fafafg donr uRier Jfees & A1 IY-IFBHR

3N aTet o |
I=TH TS & forw a=g vforgw usTiferal &t
ITIT

I Ulergw W Uafeld S7dT YRV =TT | A0
TR oI BT FIFFRY &= & folg Yur §9ma

Fresh foliage of A. tuberosum was chopped into
small pieces and was fed to poultry also. The
results were encouraging and can be regular
source of poultry feed along with other feed. The
experimentis in progress with feeding of foliage in
combination of other poultry feed to see the
response in growth of poultry.

Microanalysis of male gamates of Allium
schoenoprasum L.

The phenotypic characterization revealed the
breeding behavior of plant for future genetic
improvement of alliums. The microscopic analysis
of male gametophytes by FESEM inferred the
structural variation on the anther and pollen
surface topography. The FESEM-EDS spectra
revealed the minerals and their composition, could
aid in the identification species in the pollen
admixture, and pollen preservation studies. Chives
(A. schoenoprasum L.) are the most important
edible crop in the genus Allium. The phenotypic
characterization revealed the breeding behavior of
plant for future genetic improvement of Alliums,
thereby the insight of breeding system of chive
could lead to the breeding of new varieties of chive.
The morphological features of the male
gametophytes have been revealed through Field
Emission Scanning Electron Microscopy (FESEM),
the surface of male gametophyte was reticulate and
shriveled of surface, pollen found to be sub-ovoid
shapes, with long regulate and striated sexine.

Use of wild Allium species for introgression
purpose

For transfer of disease resistance trait from wild
Allium to common onion, crosses were made
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il T IUAN vl §Y U. AT x T. fvgelRid &
e FPRUT PRIY V| PfAd HPR YISUD] T HhRT,
FaLT 3R LA PR o folg AMhIPd ASpiet
SUINT fmam T (2019-20)1 37 Hawl d HFET
et o J 1T R & forg Y STl oy
IJYSAY TRl BT IUANT axp R fAfde Faw
FII & T a1 prRf ot Ty R B

between A. cepa x A. fistulosum using embryo
rescue technique. The standardized protocol used
for crossing, culturing and regeneration of
putative hybrid plantlets (2019-20). These
hybrids will be screened for disease resistance in
upcoming season. The work on development of
interspecific cross combinations using other
available speciesisalsounder progress.

R 1.1: WRATPIY UG GRAT SHI BT TESTH o
Fig.1.1: SEM image of anther and pollen grain

aiferet 1.4 : Uforgw ¥ 3=t got=+

Table 1.4: Introgression breeding in Alliums

U. o7 foe off 392 392
afeh x . fowgerrg

A.cepa var. B.
Shakti x A.
fistulosum

5 1.27 2

v a7 foee i 362 362
IR x T 733?@5[??—77?
A.cepa var. B.

Super x 4.
fistulosum

27 7.45 5

Pt/ Total 754 754
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fod 1.2 wa o wfid iar-TIRkwE wp, (v Forx v fvgead) dax
Fig.1.2: Field established interspecific F, (A.cepa x A. fistulosum) hybrids

RIS UG g o A1 ARG BT Ul T+ g a7
vfergm &Y Sigeg fRfvf=eT

ot | STHIfe Ay gueRu & U $dl 31eRgE
vferr TRl @t foram Wl 3t v e SfiAifie
SITY &1 TUrE D1 0.8 TfIerd TIRST Sl R FafRa
forar T 3R 39 PRt A Hed & wY § TSI 3Fhe
IR (HH-CT) BT YN fhaT =T 3R 411819 2000
R AT 6T g Y T | e SRR Yforgd Al (vferam
diar (=), v Hersaw () iR 3 = SoTd
e ) T SYANT PR UGE U. YRTSTIRTH HIhR qg1ud]
T JeTep AT TATI cpSSR HIERI BT JTIN hRel 8Y
Ft vferyd USRIl H dUsH @ HisigHt (1) STE
SURRIRT (0) o IMMUR IR IcU= Y Y Faei UIhIsel
P IR Y 1| vferyg weft § FH 3MBR dTel
foRgUe IS PR aTel HIHRI BT Therod T & wY 5
ﬁUﬁHWWWﬁECpSSRSWW&T@TW
fguel &1 Igod JF1 T D IR &
ded fesft oft PR @1 ygdH SO A8 A dTet
Fafthes B T Wfdeedt & wY H AT T cpSSR
gt & A1 IS UHAIpE IMBR AR BT
TR BT Veikaw It ferg yeirferat & forg
fopam T I ST 6 T ITINT PP SIPIS P oM
& ATUR R T JUISTTHU GARG G111 Heb | T
Ugofl IR 15 T FelRITRE I Il TITFITR HIHRI
BT TN Yfergd USTicrdl & g eafiies awrgd
AT e | fopaT TRIT| TR e gRT foe & ugam=
B, fIemmRe e o iR wgE uferm
TSI o STV U= H HEINT =l o b SuI T
AU TS AT SITaT §1 ST adH STETIH @l

10

DNA fingerprinting of wild Alliums to
reveal relationship with onion and garlic

Eighteen Allium species were subjected for
genomic DNA isolation from leaf. Quality of
isolated genomic DNA was determined on 0.8%
agarose gel using lambda uncut marker as
reference (Fermentas) and quantity was
ascertained on NanoDrop 2000. Fifteen
A.paradoxum cpSSR markers polymorphism were
evaluated by using 18 Allium samples (including
Allium cepa (onion), A. sativum (garlic) and other
wild relatives. The amplification profiles generated
by using cpSSR markers were scored based on the
presence (1) or absence (0) of bands across all
Allium species. Markers which produced same
sized fragments throughout the Allium species
were designated as monomorphic while cpSSRs
producing varied fragments were named as
polymorphic. Individuals not generating any type
of amplification underneath standard conditions
were termed as null alleles. Cross-transferability
and amplicon size generated with cpSSR markers
was documented for all Allium species to draw a
UPGMA dendrogram based on Jaccard's coefficient
using DARwin6.Here,for the first-time 15 novel
chloroplast derived SSR markers were utilized to
establish genetic relationships among Allium
species. The marker set provides a useful resource
for cultivar identification, evolutionary studies and
assist in molecular breeding of important Allium
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SUINT TSTah! GRT Ufererd & TR U6 SiFuadt GUR
2 I TG PE Yforgay e aTaeh IR ThITT v 31R
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species. Thus, present study could be utilized by
the breeders for the large-scale screening and DNA
fingerprinting of wild and cultivated Alliums for
conservation and genotypic improvement of
Alliums.
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e 1.3 : fafyer vforr gl §f DARwinG o1 SINT @Res STepTs Ul b MUR R UPGMA AR®E
Fig.1.3: UPGMA dendrogram based on Jaccard's coefficient using DARwin6 of different Allium species

USRI & R a4 Gferyd SSTfer (. $erie,
7. R, U. SZavIvE) | Hifde 1@ St I
dqelld

WUGRY 3Ef & SR faf¥=r aom™ (4°C, 12°C T
gRaseft aRfRufeRIT) 3R Ty, aIR®, IRRfRaT fasm
TJUT ST AR [Laraii § gU agetal § a7 ufer™
(V. Ygearvg , U WIR=T a7 U. SgeRiv) aRmil &
NUSRUT S T Ul & P oY U 1ed= o |
HBE PR AR THTHH PR H IR R &
SR =% 90 6l H dicT M7l $98 4 45 Te3i o
T fohew & T FTUeT T SR 45 6l Bl faT e
U T 7| T Pl 129C TUT 49C dTedt ThisRfes
oRfRufrt @ik gRaefl uRfRifet & wyosiRa fear mim
TSI T ® St e REflest S /A e
T HUSRY & 31, A, IR, Ua 3R 8: e 91g JosiRd

11

Physical and biochemical changes in the
wild Allium species (A.angulosum, A.
fragrance, A. tuberosum) during storage:

A study was conducted to know the storage life of
wild Allium (A. angulosum, A. fragrance,
A.tuberosum) leaves at different temperatures
(4°C,12°Cand ambient conditions) and changes in
the visual, physical, physiological, and biochemical
characteristics during the storage period. After
cleaning and arranging in uniform size they were
divided into 90 bunches. From that 45 bunches
were wrapped with cling film and 45 were
bunched without any wrap. The samples were
stored at 129C and 4°Crefrigerated conditions and
ambient conditions. Biochemical parameters were
estimated in the fresh samples. Physical and
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T A ARG SR S IS Sl BT A
FHTRIT T

qUSTRA I # T 31 IR e uRaeft qosiRa
gl H arT TR STefeh TgURTT 12°C de 4°C
AT R queTRa gRFRUfRT & oot fbar mim| IR
& IR (TR AT & IR T R A 98 9 &
PRU Ygd T grer @ Aie T8 fhar ) uferwm
W= (23.766 ufderd) # gRasft aRfRfo & de=
3fferep R JHAT o febdT 71 12°C TATIH WR Uferd
HIR=TH NfhaH IR T (10.73 Ufier) oi aig
foT a1 grr Tl 4°C aHE R, ff o A SR
Vfor SR H Mfieham IR I (9.69 wfrerd)
ot forarT TRIT| HUSRUT & IR AT (TR AT & IR T
TRE | 8 T & BRI Urad T SeT f Al 781 fasar
7)) ® uRaeft R & 9oeiRa gl & wusRor
T | qelas! B & AU WY $o Ot AT 7 off
TQIR! BT ST g Bl e | i A & wusRor §
12°C JAT 4°C TYHH WR HUSIRT FAI # IGIRT 3R
PHH! BT WS TIAT AT

Allium tuberosum

Allium fragrance

biochemical changes in the stored samples were
estimated after 2,3,4,5 and 6 days of storage.

Weightloss in the stored samples found maximum
in ambient stored conditions followed by 12°C
stored and 4°C stored. Maximum weight loss was
observed at ambient conditions in Allium
fragrance (23.766%) after four days (data was
noted after five days as completely spoiled after
four days). At 12°C maximum weight loss was
observed in A. fragrance (10.73%) after 5 days. At
4°C also maximum weight losses was observed in
A. fragrance after 5 days (9.69%). An increasing in
total phenol content with storage time was
observed in the samples stored at ambient
conditions in four days of storage (data was noted
after five days as completely spoiled after four
days). An increasing and decreasing trend was
observed in the samples stored at 12°C and 4°C in
five days of storage.

Allium angulosum

R 1.4 ; YUSRY & ISR §foryg womferil & i sgama

Fig.1.4: Physical changes in Allium species after storage

T g91a IRRARY & siafa awa/aeq Qg
vferd it Sta i ufafshar

@l caE gRfRIfRl & sidfa g /sred Qifgar
o & UGe &1 Yot R & folg U Yere,
V. CYERINTT AAT . Fref~re b a1 fafde av / a1
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Biochemical response of wild/ under-
utilized Alliums under drought stress
condition

Twenty different wild/ under-utilized Alliums of A.
angulosum, A. tubeorsum and A. chinensis were
taken and Bhima Dark Red (4. cepa) was taken as
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378! TRE A S Y 79 T Sard R Bl STRIfta
fopa | Stemyfet @t oft i & for e e mam
Helar dtgl & dc § e & oraR fFafid dk w
Rarg i et @)1 St TRt IR gt fhte
6 AT, FelalTse &l g, UISHidd 3T ol g
DI <@ T ST 6 R 1 | gertar w8, g a9E
oRfRifaat &, 7 /ey Sifgdr vferm H, i
FT HElIer SR JET FTI D MTUF H T Dl T8
as feata 4 ufagd gfg &1 wgd &rfus
IRTATSH AN (U, grgaf~gw) (41.95%) U4
TR ¥HISieT 16418 (V. cgavrH) (31.93%)
TqAT TIUHG 3241 (T, FrE1=T) (29.08%) H aof
fpar mr SEfe TS 3229 (UL cgawiwH)
(11.16%) H o o <ot a1 1T | G: ST fp ot
2 ¥ gufar m 2, T g9 areft aRfRufRl & ded
Telariged ¥ ufierd gfg weadt arfdras e 3247
(V. g1 ) (63.49%) H T& AURT UHbsT 83
(v. cggedd) (55.02%) Td UAUASD 84
(T. SZIRRTH) (48.20%) H Tt 1 TS S&fP Sih -
TSt 15 (7. egavigd ) (21.30%) H I8 |a-d BH
oot &Y 131 o) yopR, S b R 3 | ewfar w g,
AT caa IRl & sidiid dswiad e
TfcreTd gig e 3Tfe Sich — Tl 15 (. SZavIRTH)
(34.38%) H Ud AQURII U0HD 85 (. TYERINH )
(33.01%) duT HARAUT 15749 (T CZFRIH)
(30.04%) # gof &t 7 Srafp fimr 816 X3 (7. Han)
(10.10%) ¥ 30 FaQ IR gof T 7| frsped:
AT g9 IR & iarid a9 dgcRk ueel v
CYERITH ISR 7 G AqURT 9T U. Verid iR
U, I~ VSTl A fopa|

=T forgd TSTTfer &t aTTaitepor eft e &t
qeaTh

fafaer AR Jiffiepl, TUT VIRIRIFA Ud TeldiMigsd ol
dictt fthlexT o ol faftet wHidlciistiaret Ua fafdscdta
fifafr & fore gret € & awr vform vt & Sy
&I @I T et 31 3 T Faet ATH T SR
UlelifthleT O, e Atfiiepl 3R affaiia=or ueft
TffaftRl | woleg deu g1 B e A, g
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control to evaluate the performance of wild/ under-
utilized Alliums under drought stress condition. All
the plants were transplanted into plastic crates and
FYM, irrigation, and fertilizer dozes were provided
with the uniformity as per the recommendation.
Drought stress condition was imposed after two
months when proper establishment of plants take
place. Supply of water was impeded for 30 days. The
set of control plants was irrigated regularly as per
the recommendation. The biochemical parameters
such as phenols content, flavonoids content,
pyruvic acid were carried out. Among these wild/
under-utilized Alliums, when the respective control
and drought samples were compared, the percent
increase in phenols was recorded higher in Raykoo
(A. chinensis) (41.95%) followed by CGN 16418 (A.
tuberosum) (31.93%) and NMK 3241 (A. chinensis)
(29.08%), whereas lower was recorded in NMK
3229 (A. tuberosum) (11.16%) under drought
stress condition as mentioned in Fig. 1. Further, the
percent increase in flavonoids was recorded higher
in NMK 3247 (A. chinensis) (63.49%) followed by
MKG 83 (A. Tuberosum) (55.02%) and NMK 84 (A.
tuberosum) (48.20%), whereas lower was recorded
in JK- AKG-15 (A. tuberosum) (21.30%) under
drought stress condition as shown in Fig. 2.
Similarly, the percent increase in pyruvic acid was
recorded higher in JK- AKG-15 (4. tuberosum)
(34.38%) followed by NMK 85 (A. tuberosum)
(33.01%) and CGN 15749 (A. tuberosum) (30.04%),
whereas lower was recorded in Bhima Dark Red (4.
cepa) (10.10%) under drought stress condition as
shown in Fig. 3. In conclusion, A. tuberosum species
performed better followed by A. angulosum, and A.
chinensis under drought stress condition.

Evaluation of antioxidants potentials of
wild Allium species:

Recently wild Allium spp. widely reported for
various pharmacological and therapeutic
activities owing to the diverse sulfur compounds,
polyphenols such as anthocyanins and flavonoids.
Many of the health benefits are strongly associated
with its polyphenols content, sulfur compounds
and its antioxidant activities. Ten wild Allium
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species were screened for Total Phenol Content
(TPC), Total Flavonoid Content (TFC) and Total
Thiosulfinate Content (TTC) and Potential
antioxidant activity were evaluated through DPPH
assay, FRAP assay and ABS assay. TPC was
recorded maximum in A. fragrance (50.26 *2.09
mg/100gFW), followed by A.angulosum
(49.43+1.33 mg/100gFW) and A.chinensis
(39.43+0.69 mg/100gFW) while observed
minimum in A.altaicum (23.22+0.47
mg/100gFW). TFC was recorded maximum in A.
fragrance (34.68 +11.08 mg/100gFW), followed
by A.angulosum (34.04+8.25 mg/100gFW) and
A.chinensis (27.18+2.67 mg/100gFW) while
observed minimum in A. tuberosum (6.3+0.69
mg/100gFW). Total Thiosulfinate Content (TTC)
was observed maximum in A.angulosum
(6.63+0.04 69 mg/100gFW) and minimum in
A.ladebouramum (0.53+x0.07 69 mg/100gFW).
Total antioxidant activity was evaluated as Trolox
equivalent which a water soluble analogue of
Tocopherol (Vitamin E) and expressed as pmol
TEAC/gFW. Antioxidant activity was observed
maximum in A. fragrance followed by A.angulosum
and A.chinensis in all the three methods while
A.cepa var. aggrgutam and A. altaicum has lowest
antioxidantactivity.

o 1.5 : a1 qura uRRRART & Sfeid aw1/31eq Qifear gferam & foheiter =/ § oRecds

Fig.1.5: Changes in phenols content in wild/ under-utilized Alliums under drought stress condition
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Fig.1.6: Changes in flavonoids content in wild/ under-utilized Alliums under drought stress condition

fem 1.7 : a1 qaa aRRRIRT & Siciia o=/ 31 Qifear vferrd # UTswfaes st AT # afvacd

Fig.1.7: Changes in pyruvic acid content in wild/ under-utilized Alliums under drought stress condition

arferept 1.5 : AR vferg wenfaal Y Sa A fAgan

Table 1.5: Biochemical properties of different Allium species

U. AW/ A. schenoparasumn 10.93 + 0.82 32.6+0.62 3.1+0.06

v. YeTiv/A. angulosum 34.04 £ 8.25 49.43+1.33 3.290.05
@ §'HT\’7§'/A. hookeri 6.42 +1.37 29.14 £ 0.65 1.73 £ 0.09
U EQ\H?W/A. tuberosum 6.3 +0.69 30.27 +0.42 6.63 = 0.04
U. FIEHRINT/ A. chinensis 27.18 + 2.67 39.49 + 0.69 2.69 + 0.06

Continued on next page.....
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. BR=T/A. fragrance 34.68+ 11.08 50.26 + 2.09 1.72 +0.13

U. aredNgH/ A. ladebouramun 11.91+0.71 26.84 + 0.87 0.53 +0.07

v. foregeTm/A. fistulosum 14.89 + 1.92 36.52 + 1.51 2.37 +0.09

v. a7 fpe wiited 9.74 +1.12 24.43 +1.02 1.32+0.06

A.cepa var.aggragutam

U, 3iTecrgdH Uiel/A. altaicum pall | 6.94 + 0.89 23.22+0.47 0.93 +0.07
arferept 1.6 : A ofergg yomfor it srfRfteror eft fAgryams

Table 1.6: Antioxidant properties of different Allium species

@ ?fﬁm’ﬁﬂ 37.39+4.71 0.89+0.22 17.82+3.5 1.04+0.25 0.92+0.1
A. schenoparasum

v. Ve 98.29+1.62 3.88+0.06 30.27+3.97 | 2.09+0.32 2.24+0.1
A. angulosum

@ W 72.92+0.5 2.11+0.09 13.18+3.78 | 0.8+0.29 0.88+0.09
A. hookeri

v E?J\ER??W 64.94+0.63 1.94+0.04 13.7+3.86 0.89+0.38 1.36+0.14
A. tuberosum

& m#ﬁaw 98.14+1.98 2.96+0.06 38.76+2.55 | 2.36+0.19 2.83+0.27
A. chinensis

T BN 99.48+1.44 3.7+0.04 44.67+4.81 | 2.75+0.36 5.43+0.48
A. fragrance

. ASINTT 68.51+3.6 1.78+0.26 13.93+4.41 | 0.81+0.39 1.36+0.29
A. ladebouramun

7. ﬁv_@c—'l‘?’ﬁq 77.52+3.27 2.39+0.13 16.77+6.08 | 1.1+0.49 1.34+0.14
A. fistulosum

. a7 fore wittien 25.79+4.8 0.5+0.26 9.01+4 0.49+0.38 0.85+0.1
A. cepa var.

aggragutam

V. SflecigdH Uiel 34.8+2.66 0.84+0.25 8.43+3.24 | 0.47+0.31 0.76+0.12
A. altaicum pall
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arferept 1.7 : ufarfeat & aafehra Mwge

Consumer preference of Allium tuberosum

The study was carried out in Rajgurunagar town
and nearby villages. A bundle of 300 gm Allium
tuberosum was supplied to the 180 randomly
selected households. The respondents were asked
to prepare the dishes as per their willingness.
After a week the respondents were asked to
provide feedback about the products prepared
and willingness to purchase. The information has
been collected with the help of structured
interview schedule. The data collected from
respondents was analyzed by using descriptive
statistics and binery logistic regression.

Table 1.7: Personnel profile of the respondents

tRrfier /Parameters vl / Categories 3mgfc/Frequency ufcierd / Percentage
3y (a) ga1 (35 a9 ) 51 28.33
Age (Years) Young (up to 35)
qeg g 9 (36 - 50) | 100 55.56
Middle (36- 50)
Ig (50 a¥ & arferep) 29 16.11
0ld (more than 50)
o/ Gender g%y /Male 59 32.78
Hfeet/ Female 121 67.22
sheifdres awera FIDITR 11 6.11
Educational Qualification Post graduate
H1dd / Graduate 26 14.44
FRR HPUSY 26 14.44
Higher secondary
Hhvet/Secondary 84 46.67
UT8ART/ Primary 15 8.33
f*ReR/Illiterate 18 10.00
A / Occupation Hiast/Job 37 20.56
Tfeult/Housewife 73 40.56
gcft / Farming 67 37.22
a1 / Business 3 1.67
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Rrftex /Parameters 3yoft / Categories amgfcr / Frequency ufderd /Percentage
URaR # AT bl AT Tehel ORAR 132 73.33
No. of family members Nuclear family
Hgh URaR/Joint family | 48 26.67
AR 31T (B9 <10000 53 29.44
Monthly Income (Rs.)
10000-25000 74 41.11
25000-50000 29 16.11
50000-75000 15 8.33
>75000 9 5.00

ufcrarfeat & amiie - onfdfes Mgt feror @ gdr
AT ¢ fh 55.56 Hfrerd ufcrarar #egs a1y &ivft (36
50 q¥) | W@ g 28.33 Hfcrerd wfcraral g
3mg &oft (35 a9 A PH) | FEfd & Safes Ay 16.11
gfcrera gfcrare) ggraver Soft (50 af & arfte) &
Hefre &1 drferat ® g 3 giar 8 i 67.22 ufdera
gt Afgemd off Siafs 32.78 wftrardt gww
arferepier wiraTfedt (46.67 UfAed) & U Wdhusst
foram off @ dgRMT 14.44 Uied b U IR
APpues frem vd e, 8.33 Ui & U ISR
farer eft Stafs 6.11 wferd uftarst FddiR &1 9y
10.00 fcrerd wftrare} FReR &1 ufarfeat o qefdrt
(40.56 Hfcierd) @ A Fa ferep off T TR
ot (37.22 wfcerd), sitest e (20.56 Hfaerd)
arel TSt aTfieT O Sfafep 99 1.67 wfererd ufcanfeat
BT YT ¥ T FRI AT| AT 1 | g YT IedT i
rfrepier ufcraret (73.33 nfiyerd) Tehel URaR | Fefdrd
o Safp 26.67 TRILK Hfam! Ty IRAR & AT I3
TV | IE IR AT 35 T 41,11 TRyerat wfcranfe
1% 3T ®9F 10,000 & 25,000/ - & T oft vg
TR 29.44 Tfyerd wfranfeai 61 a1y o wud
10,000/- & &7 off, 16.11 Ufdera &t qiRIs M
S 25,000 A 50,000/ - & d17, 8.33 ufcyerd &t
RT3 HR 50,000 F 75,000 & &9 3R 5.00
gfaerd Uit S99 oy o Jem ufdy " e
75,000/ - & 21t & HEferd o |

18

The details of socio- economic profile of the
respondents depicted that 55.56 percent of the
respondents belong to middle age category (36-50
years) followed by 28.33 percent of the
respondents belong to the young age category
(<35 years) and remaining 16.11 percent
respondent were in the old age category (>50). In
table indicated that 67.22 percent were female
and 32.78 percent were male respondents.
Majority (46.67 percent) were having secondary
education followed by 14.44 percent were
possessed higher secondary education and
graduate, 8.33 percent respondent were having
primary education and 6.11 percent respondent
were post graduate, respectively. Remaining 10.00
percent of the respondents were illiterate. Most of
the (40.56 %) respondents were housewives
followed by farmer (37.22 %), job (20.56 %) and
remaining 1.67 percent respondent were owned
their business. It was revealed from table 1 that
majority (73.33 percent) of the respondent's
belonged to nuclear family followed by joint
family’s (26.67 %). It was found that around 41.11
percent of the respondents had monthly income in
between Rs.10000 to Rs.25000 followed by (29.44
%) with less than Rs. 10000 income, 16.11 per
cent within range of Rs. 25000 to Rs. 50000, 8.33
per cent ranging from Rs. 50000 to Rs. 75000 and
5.00 per centin higherincome group i.e. more than
Rs.75000 respectively.



Annual Report 2020

Frequency of consumption of green onion
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Fig. 1.8: Frequency of consumption of green onion

fod 1.9 : Q. CgRH R $I T3 Tferd Jart

Fig.1.9: Percent preparations made by A. tuberosum

timeas a month

arferat 1.8 : e Shae/ ST ot H SuIIT fHg ST aTel wrst U4 ¢, egavive i fafdre siftri

Table 1.8: Different categories of onion and A. tuberosum uses in routine life /cooking

recipes

DOGR

ST @H Bl g &% /Daily 3 1.67
Frequency of eating onion leaves
U% FHE § & § A4 aR 10 5.56
Two to three times a week
HIE 4 W aR/Once a week 20 11.11
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T HIE H &l A o IR 41 2278
Two to three times a month
IR o Udh dR/Once a month 39 21.67
PHt—HHt /Somewhere 66 36.67
7. SZIRI W TIR Pl Fells Raw salad 7 3.89
Preparations made of A. tuberosum
Hesit / Subji 84 46.67
ueisT/ Pakoda 113 62.78
gret/ Dal 1 0.56
39/Soup 2 1.11
TrsISl [ge’T/ Chinese noodles | 0 0.00
3=/ Others 5 2.78

rferepier Ufdanfeat ¥ @l &7 Ao IR-IR B fohar
JeqT 36.67 Hfcrerd ufcanedl 7 gadr Ao Heft -
e vef AguRTT 22.78 Tfyerd ufraTfe 7 ¥t da
TR A A A IR, 21.67 Hferd 7 T 72 J Th IR
qur 11.11 ufJerd 7 vh FHRE H UHhaR SHBT JAa-
foram | o 1.9 9 . SHSRIA T SHANT rep Hranfeat
SRT JIR U 0 @rer & B eufar T g1 g,
62.78 ufarerd uiranfeat 7 ST ST UhIeT S §
W TGIRIT 46.67 wfrerd wfanfeal ¥ wesft a9 H,
3.89 Ufyere 7 Pt FeTg & w9 N, 2.78 Uferd 7 3y
I H, 1.11 TfTerd 7 U &9 7 3R 0.56 Hfcrerd 7
MISIERIE] ]}I.iﬁchl SYUI] %{ﬂl

Majority of the respondents ate Onion less
frequently i.e. sometimes 36.67 percent, followed
by twice to thrice a month (22.78 %), once in a
month (21.67%) and once in aweek (11.11%).Fig.
1.9 showed various preparations made by the
respondents using A. tuberosum. Out of these
62.78 percent respondents prepared pakoda's
followed by veg subji (46.67 %), raw salad
(3.89 %), others (2.78%) soup (1.11 %) and
dal (0.56 %).

o 1.10 : T CgERITH & AEGH HI TS A
Fig.1.10: Perceived quality of A. tuberosum
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arferet 1.9 : U, egavivd &Y TUE UG YAHIS

Table1.9: Quality and index of A. tuberosum

dreigT/ Freshness 81.67
311/ Colour 71.11
PSR/ Stiffness 65.00
HYRT/ Sweetness 41.67
1S /Taste 78.89
Hgdh /T4 / Flavour / smell 67.44
AT o9/ Health benefits 68.11
Sfiet et srerar el 3/ Shelf life 65.22

arfefept 1.9 | UdT Terd & fb 81.67 ufdera ufcranfeat
< IO Pl FAAS qurE IREHeR T TE AgURRT
78.89 Wfderd F S @, 71.11 Ufded J T @Y,
68.11 Tfferd 3 TRRT &Y P, 67.44 HfAed 7 7Y
P, 65.22 Tfied 7 Sfta dret srerar e amg @,
65.00 ufJerd 7 PoRaT B Tl 41.67 Hfied
fcrarfeat = Hou B TS ore tRieR AT

QTS Sged T Aheld, i, TR&0 AT

SCECE]

HIHIT — WTST U e ST Feeerd & <1
FEG S e Ud IREU & oIy I Afeha
SIS el & U H fafRd fohar T g1 Wiery -
RIET TeY AT FATUT SR1 b AT HZANT bR 89
TERTY, ORI, AL Uedl, Pcd, AU Ted, siifee,
feATae ued, ufEm 9e iR affie ATg | by U @I
STGEd XA TER oflel, Gowh aflet, JAtha 3R et 31 i
ST fhet &1 Ueh STFYet 991 | Agg fiefl| STeRTE
EANT & HIEIH ¥ IMET T PR P FeATal, HHIIH -
M UIGY TR HHTYT &R & AT F JER,
Th 59 JReT; TferRERR, argar; qen st
S A T Ud e & e dersha ot SR feba
TN §9 I21 &A1Y 39 IR & T ais-i
o & forg SR A & W aRfRafEl | Sifde @
TREVT, TGV AR TP a1 TNl Pt e
Y UG I qm S HSiH P arel ol 2200
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The Table 1.9 revealed that the respondents
perceived best quality parameter as freshness
with score (81.67) followed by test (78.89), colour
(71.11), health benefits (68.11), smell (67.44),
shelf life (65.22), stiffness (65.00) and sweetness
(41.67) respectively.

Collection, evaluation, conservation and
documentation of onion germplasm

ICAR-Directorate of Onion and Garlic Research
has been identified as a National Active
Germplasm Site (NAGS) for garlic germplasm
collection and conservation in the country.
Extensive germplasm survey in Maharashtra,
Gujarat, Madhya Pradesh, Karnataka, Andhra
Pradesh, Orissa, Himachal Pradesh, West Bengal
and Tamil Nadu in collaboration with NBPGR has
yielded a gene pool of dark red, light red, white
and yellow onion types. Apart from national
survey through international collaborations,
several lines of onion and garlic have been
imported from USDA, USA; AVRDC Taiwan; and
IPK Germany through NBPGR. With these aims,
wild as well as cultivated Alliums were collected,
conserved, characterized and evaluated under
this project for desirable traits along with both
biotic and abiotic stresses under field conditions.
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STRET Bl

ATl TS STl T JedTeh=T

B @I (243 W), 36t (210 W) e @Kith
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Seed @1 qeai fosar marl wt @it wferRi @t
LU 24 TR O & o A T1 WIherY -
S U4 g AU Feeerd, ISR, gor
HEAEfY HUSRUT GAUT § 584 ATl ST SIS &
5Tt o Rfare fopam w21

qod] @RI% GH & SR ATl ST S Bl

HATh

gell @Itk HRM & QRM, offY AT el (1481,
1427, 1566, 1620, 1360, 1288 T 1392) ¥ 61
c/2. A ¥l aiftep Y fauur drg Ius S g8 AR
b GRI FIAE Jarrig e o fa (39.70
TT/R.) | 98 weeH o i g e € wify 1566,
1288 TAT 1392 P! BIgIR 37 T wiferi S arel
aal & ot g off | e et 7§ 62 wftrad | off sifte
o I Ut 3R 109 & 148 U1 &7 3i¥Id @hg HR
St foRdT TRIT| HUSRUT & IR H1E SURIT ~gAad HUSRUT
T4 I W 1752 (14.31%) H Ud TGURI A
1481 (17.67%), 1255 (19.29%), 1210
(20.27%) AAT 1466 (21.16%) T ot o 11 STafdh
ot fope i erfer o I8 39.32 Hfcyerd o

IS WRI% HIH & SR eTel WIS H AR aret el
& e Afgs] SFIged &1 Jeaie

Ted! @RI AR & QR AR dlel el d Ieh aif H,
Tagg e fher o afe (37.99 /2) &
el H TR 585 (TSt 107 - 3) (55.00
TT/%.) BT 98R UeeH <@ & et iRk qrer € ag o
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There are 2200 germplasm of short day and long
day A. cepa (dark red, light fed, white, yellow, rose
type, multiplier type), A. sativum, wild/
underutilized Alliums germplasm where short
day germplasm are maintained at ICAR-DOGR and
long day at ICAR-CITH, Srinagar. IC numbers were
obtained from NBPGR and seeds of onion
germplasm have been submitted for long term
storage. Collected onion and garlic germplasm is
being evaluated for various horticultural
characters.

Evaluation ofred onion germplasm

Red onion germplasm were evaluated during late
kharif (243 accessions), rabi (210 accessions) and
kharif (197 accessions) along with checks. All the
onion accessions were characterized for 24
important traits. About seed of 584 red onion
germplasm have been conserved in mid-term
storage atICAR-DOGR.

Evaluation of red onion germplasm during late
kharif

During late kharif, top seven accessions (1481,
1427, 1566, 1620, 1360, 1288 and 1392)
produced more than 61 t/ha marketable yield
and performed superior over best check Bhima
Kiran (39.70 t/ha) and were free from doubles
except Acc. 1566, 1288 and 1392.These
accessions also recorded more than 62%
marketable yield and 109-148 g average bulb
weight. Minimum storage loss after four months
of storage was recorded in Acc. 1752 (14.31%)
followed by 1481 (17.67%), 1255 (19.29%),
1210 (20.27%) and 1466 (21.16%) whereas in
Bhima Shakti (39.32%).

Evaluation of red onion bolter tolerant
germplasm duringlate kharif

During late kharif under bolting free group,
NRCOG-595 (LG-107-3) (55.00 t/ha) performed
superior over best check Bhima Shakti (37.99
t/ha) and was free from doubles and bolters. It
also recorded 100% marketable yield with 99 g
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J AR aTel dal | A g AT| |1 & 39 99 I & 3id
B YR AR 128 A1 & uRuerar & Ay 100 ufdera
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(17.53%) AT THIIRAI3MST — 595 (Tetsit 107 - 3)
(22.91%) = ot foma mam|

average bulb weight and 128 days to maturity.
Minimum storage loss after four months of
storage was recorded in Bhima Shakti (LG-107-
3) (14.18%) followed by Bhima Kiran (LG-107-
3) (17.53%) and NRCOG-595 (LG-107-3)
(22.91%).

TIfereT 1.10 : TS @B 2019-20 P SR TSNS U2 HRA el ofTel TS bl ATl TR

Table 1.10: Seven best performing red onion accessions during late kharif 2019-20

1481 71.67 100.00 141.11 | 0.00 0.00 128.00 1.12
1427 69.89 100.00 13533 | 0.00 0.00 128.00 1.03
1566 69.27 62.86 14843 | 29.52 7.62 128.00 1.02
1620 68.19 95.85 142.00 | 0.00 4.15 128.50 1.07
1360 67.87 100.00 127.25 | 0.00 0.00 129.00 1.03
1288 66.74 97.92 109.43 | 1.50 0.00 127.33 1.05
1392 61.37 71.36 130.65 | 26.43 2.21 129.00 1.07
offar fhRe (qerir) | 39.70 88.94 97.82 5.75 4.88 129.33 1.09
Bhima Kiran (C)

fH R (o) | 39.30 81.42 102.18 | 5.62 12.86 128.67 1.10
Bhima Super (C)

offar afeh (qerila) | 37.40 88.24 98.46 6.24 5.43 128.67 1.07
Bhima Shakti (C)

CV (%) 8.54 15.83 20.46 31.22 20.27 0.76 .
LSD (P=0.05) 5.10 19.27 31.34 6.11 437 1.57 -

(MY : Marketable Yield; MB (%) :Marketable Bulb Percentage; ABW: Average Bulb Weight; DTH: Days to
Harvest; E:P : Equatorial : Polar diameter)
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arferept 1.11 : TS @B 2019-20 & SR AT U B aTeil oATel TST ettt G Y AT ITfai

Table 1.11: Seven best performing red onion LG Group accessions during late kharif

2019-20

SlafofleR 595 (Tesii-107- | 55.00 | 100.00 | 99.00 | 0.00 0.00 11.52 128.00 | 1.04
3)

DOGR-595 (LG-107-3)

ofiar ifth (Terot 107 - 3) | 38.85 | 94.94 92.73 | 2.56 2.07 11.72 131.33 | 1.05
Bhima Shakti (LG-107-3)

offr g (T S - 107 - 3581 | 89.91 89.38 | 0.84 8.85 11.47 130.00 | 1.04
3)

Bhima Super (LG-107-3)

fiaT I Terst 107 - 3) 3434 | 80.90 87.87 | 5.35 13.63 11.73 132.00 | 1.03
Bhima Raj (LG-107-3)

f-780-5-3-1 3411 | 88.05 82.75 | 2.75 9.21 11.55 127.00 | 1.03
TARNR (Taistt 107 - 3)

B-780-5-3-1 LR (LG-107-3)

JRSMIaT 53 (TSt 107 - 3) | 32.74 | 81.06 86.04 | 1.93 16.93 11.71 126.33 | 1.04
RGO-53 (LG-107-3)

ofiar fbRe (Terot 107 - 3) | 29.96 | 96.83 83.34 | 1.48 1.55 11.83 129.00 | 1.03
Bhima Kiran (LG-107-3)

e afeh (o) 37.99 | 94.09 80.38 | 3.01 1.25 11.51 130.67 | 1.02
Bhima Shakti (C)

T R (qer i) 3562 | 87.99 79.84 | 1.48 10.42 11.28 132.00 | 1.03
Bhima Super (C)

CV (%) 1135 | 6.75 7.06 | 69.01 35.13 1.80 0.87 -
LSD (P=0.05) 4.44 9.79 10.18 | 5.74 5.49 0.35 1.91 -

(MY : Marketable Yield; MB % :Marketable Bulb percentage; ABW: Average Bulb Weight; TSS: Total
Soluble Solids; DTH: Days to Harvest; E:P : Equatorial : Polar diameter)
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T 98k U fopa| gqch S & g Mt § 89 W 114
I 3T YR dTel e &b A1 97 Mfarerd | At @1fties i
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3= Tt i Sire v AR atet dai o b of | HUSRT
IR AE IR Jgad TUSRU JHAH Bl 1574
(5.51%) H T agRRT 1252 (5.96%), 1780
(8.59%), 1552 (9.20%) A 1367 (9.66%) B gof
fopar mar Safs i afth # WUSRU JHIH 29.98
TIfreT &t febal 7| SEUTeh QTS H FEHS et febeet
e 5 (15.39 T/8.) & o § WY 1534 - W
(28.71 T/3.) T IgRFT 1533 - W (26.83
TT/3.), 1529 - W (23.59e4/%.), 1523 W (23.14
TT/%.) qAT 1551 W (22.76 /3. ) &R TS TS| e
€ 37 wifeRdi & Qoo & 88 W 90 AT s1g uRugT,
11.94 ¥ 12.24 UfIed Pol Gorefiet 3T ugref afer sk
329 41 U9 &7 3iAd Aiffieh g qR gt foham T

Evaluation of red onion germplasm during
rabi

During rabi, top seven accessions (1254, 1349,
1729, 1750, 1449, 1367 and 1466) produced >59
t/ha marketable yield and performed superior
over best check Bhima Shakti (43.36 t/ha). These
accessions also recorded more than 97%
marketable yield with 89-114 g average bulb
weight and free from doubles and bolters except
1729. Minimum storage loss after three months of
storage was recorded in 1574 (5.51%) followed by
1252 (5.96%), 1780 (8.59%), 1552 (9.20%) and
1367 (9.66%) whereas in Bhima Shakti (29.98%).
In multiplier onion, Acc. 1534-Agg (28.71%)
followed by 1533-Agg (26.83 t/ha), 1529-Agg
(23.59t/ha),1523-Agg(23.14t/ha)and 1551-Agg
(22.76 t/ha) were found superior over best check
CO-5 (15.39 t/ha).These accessions also recorded
maturity (88-90 days after planting), TSS 11.94-
12.24% and 32-41 g average compound bulb
weight.

aIferet 1.13 : /&t 2019-20 & SR FANS S R a1l AT ATed QTS SFHged

Table 1.13: Seven best performing red onion germplasm during rabi 2019-20

1254 69.47 100.00 114.20 | 0.00 0.00 126.00 1.07
1349 68.21 100.00 102.31 | 0.00 0.00 125.00 1.04
1729 64.70 97.29 105.04 | 0.97 1.74 120.50 1.03
1750 61.80 100.00 97.58 | 0.00 0.00 127.00 1.02
1449 59.82 100.00 92.83 0.00 0.00 126.00 1.03
1367 59.80 100.00 89.70 | 0.00 0.00 115.00 1.06

Continued on next page.....
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1466 59.60 100.00 91.75 | 0.00 0.00 118.00 | 1.03
i arfes (o) 43.36 98.43 72.52 | 1.14 0.00 12133 | 1.03
Bhima Shakti (C)

T @mge X (qarih) 42.16 95.87 70.09 | 1.74 0.44 120.67 | 1.03
Bhima Light Red (C)

e fee (o) 40.98 98.94 75.54 | 0.00 0.00 122.00 | 1.03
Bhima Kiran (C)

CV (%) 9.51 11.24 12.03 | 51.53 66.66 1.45 -
LSD (P=0.05) 5.17 16.42 1490 | 13.03 6.87 12.70 -

(MY : Marketable yield; MB (%) :Marketable bulb percentage; ABW: Average Bulb Weight; DTH: Days to

Harvest; E:P : Equatorial : Polar diameter)

G HRTH H Te QTS ST ed BT Jedich

@RI HT &6 SR WY 1508, 1274, 1313, 1736
TAT 1692 H 26.0 /3. | 1t & fquume I Iy
BRI 1 TS 3R 39 TRe I WIfeRIi FaoE a1 fohesd
HH R (12.57 T1/8.) & GhEel H R TS T2 |
b 1Y g 39 wifeRl 5 80 ufcerd A oY aiftres fauue
I IS ot Y T 31R A1 8 A 1 Ud AR aTel dal
Th T | SEURD TS H, e 3AfIeh et IU 2l AT
1517 - @ (31.32 TH/2.) 9 U4 IgWR=T 1521 - @
(29.92 ©1/R.), 1691 - W (27.04 ©1/3.), 1520
- W (31.32 &/%.) 35t i T 3iR T AN e
fore wftalt 4 (10.57 &/R.) &Y GorFT § S8R TS T
9P 1Y &€ g wiferat J 9w b 79 F 81 AT SR
aRuedr <& @l fielt, Fof gemefiar 3 ugred afer
12.50 ¥ 13.50 Uferd 3iR 3iid 3ilfiie dg R 35
41 779 1 b 1T

Evaluation of red onion germplasm during
kharif

During kharif, Acc. 1508, 1274, 1313, 1736 and
1692 produced more than 26.0 t/ha marketable
yield and found superior over best check Bhima
Super (12.57 t/ha). These accessions also
recorded more than 82% marketable yield and
were free from doubles and bolters. In multiplier
onion, highest bulb yield was recorded in
accession 1517-Agg (31.32 t/ha) followed by
1521-Agg (29.92 t/ha), 1691-Agg (27.04 t/ha),
1520-Agg (26.50 t/ha) and 1690-Agg (26.32 t/ha)
and found superior over best check CO-4 (10.57
t/ha). These accessions also recorded maturity
(79-81 days after planting), TSS (12.50-13.50%)
and 35-41 gaverage compound bulb weight.

et 1.14 : A% 2020-21 & IR WIS UG AR aredt 61T Hifeam
Table 1.14: Seven best performing accessions during kharif 2020-21

1508

33.33 100.00

60.00

0.00 0.00 11.72 112.00 | 1.04

Continued on next page.....
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1274 32.67 | 91.17 60.00 | 0.00 0.00 10.40 112.00 | 1.02
1313 35.25 100.00 52.88 | 0.00 0.00 11.20 112.00 | 1.02
1736 34.44 | 88.60 57.33 | 0.00 0.00 11.38 111.00 | 1.03
1692 26.26 | 82.25 64.00 | 0.00 0.00 11.36 112.00 | 1.05
1726 25.89 100.00 | 48.83 | 0.00 0.00 11.24 96.00 1.03
1745 22.27 | 64.60 53.38 | 0.00 0.00 10.82 112.67 | 1.03
T R (1) 12.57 | 44.79 54.17 | 0.00 0.00 10.82 111.00 | 1.03
Bhima Super (C)

#iStamR (geria) /BDR (C) 11.23 67.18 36.58 | 3.81 0.00 11.43 112.00 | 1.03
CV (%) 5.21 9.99 8.61 27.38 33.78 6.52 0.70 -
LSD (P=0.05) 5.73 11.74 11.46 | 9.39 12.62 1.16 1.28 -

(MY: Marketable yield; MB (%) :Marketable bulb percentage; ABW: average Bulb Weight; TSS: Total
Soluble Solids; DTH: Days to Harvest; E:P : Equatorial : Polar diameter)

e QTS G BT T

gescl Wit (19 wrfer), <&t (131 wiferi) der @it
(34 TTftrt) & SR Ahe RIS & SFAGE BT Jedid
3 o fopemt o ry famam Tl Ak aR gk
1 12 IR fRaT T g |

SCiRIRE]

&l A $ ARM D 96 Atha W G DI
O 3R Hedie fohar mam| fauue g Sus @ik
Tl IUST & AT N < dehH e fohet T 4T %
TPl IPEIT B H PEl S8R U T FeqHT Sy,
358 H 31 et IuST b A1 1Y fIuuM I I
(54.59 TT/2.) W@ TGR e 081 (53.69
TT/%.) H ot Y TS| 3T derehHl | gIRIT bl TS fagu
TR IS T T 14.37 F 57.59 & /3FIR &b 7T
off 3R 379 0 | 9.73 URIeId b AR aTet &g 1 el
82 derhd AR dTel el | Teh A | Tt derhA H JUTS &
122 &A1 915 WGETE 31T gots Y TS| WUSRYT F AR
H1E SURTT A T HUSRUN ThvIH 863 182 (22.80
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Evaluation of white onion germplasm

During late kharif (19accessions), rabi (131
accessions) and kharif (34accessions) white
onion germplasm were evaluatedalong with
checks. Season wise results are given as follows.

Rabi Season

Total 96 white onion germplasm were multiplied
and evaluated during rabi season. Two lines were
significantly superior for marketable yield and
total yield over check variety Bhima Shweta. Line
W-358 gave highest total yield as well as
marketable yield (54.59 t/ha) followed by W-081
(53.69 t/ha). Marketable yield ranged between
14.37 to 57.59 t/ha with bolters 0 to 9.73%. Total
82 lines were bolter free. All lines were harvested
after 122 days of transplanting. Storage losses in
W-182 were miminum 22.80 % followed by W-
358 GP (23.65%) after 4 months of storage as



yfcrerd) o 3k AR Sec 358 St (23.65%) o compared with check Bhima Shweta (63.56%).
gt fohaT Tt STaifdp 3 ebrael ot e |1 &1 Maximum losses were up to 75.45%. A total
4 HUSRY JHR 63.56 T ATl SR JHAE soluble solid was less than 14% in all the lines.
75.45 gferd ae of| w9+ denhHi 7 o1 gerefid o

geref 3191 14 Ufyerd I by Tl

aifererT 1.15 : &t HIAH & SR Fihe QTS 6 giF I= Susiefter arfaad

Table 1.15: Five high yielding accessions of white onion during Rabi season

Sy - 358 Sfidt | 57.59 54.59 89.50 0.00 12.87 23.65
W-358 GP

s - 081 U | 56.69 53.69 105.44 0.00 13.17 31.09
W-081 GP

gg - 172 St | 52.29 52.19 83.32 0.00 13.12 49.67
W-172 GP

gy — 344 St | 49.92 48.75 82.48 0.00 12.00 37.03
W-344 GP

g - 418 St | 52.86 48.66 88.26 0.00 12.32 38.37
W-418 GP

offT A 50.53 49.42 83.63 0.32 11.83 63.56
Bhima Shweta

C.D.5% 3.51 3.44 10.21 1.02 1.59 9.28

( TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M:
Storagelossin4 month)

fREr 1.11 : <& 399 & RE Ahe QST SR T 3= IySieiier wiferRi

Fig 1.11: High yielding accessions of white onion germplasm during rabi season
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HIPIF — AT 1S STFARID T SR 9 T Pt
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g1 guf & IRUTH] o YR R Seeg-363 (53.5TT/2.)
3R Seeg-351 (49 T/3.) B UgAH ¢ IURH P
®T J &Y 7S, Gter 90y b IWT 100 T Y smafer F
aRu 89 alel Se-526 3R eg-285 MK
aRuepdr atel J, JePH Seeg, 173 AR Seg-363
B1g Ht Sig aTel &g TEl I T IR e~ 351 T
] -363 AR aTet Bl A Ieh | IR ATE B HUSRY &
QIR AT PH HUSRUT HAH $&eg-332 (29.3%)
Y 7 IR Seg-469 (35.59%) # &t fohar |
ot fope offeT 4T 5 1.16 Hierd Siie arel hal aei
0.4 UfI9rd AR aret el & A1 31.3 &1/, &6 fague
TR IuST &1 i TS 3R g fobe gl Auur &b 115 feAt
q1G TR JAR g AR 3AH 45.3 TG BT HUSRT
THA G5 1hdT TAT| UEET 1T JeAShHAT T STINT HSF
HRIHH H foa ST 8T & aTfes fafderar o o famar
T 3R are1g o1 bt AT fohaT 517 Heh |

Total 35whiteonionlinesreceived from NBPGR
were also evaluated along with check Bhima
Shweta. None of the lines were superior for
yield over check. Highest marketable and total
yield was observed in 1C-32676 (W) (43.17
t/ha).

W-363 (53.5 t/ha) and W-351 (49 t/ha) were
identified high yielder based on two years of
results, W-526 and W-285 matured in 100 days
after transplanting were early in maturity, in line
W-173 and W-363 there were no double bulbs
and W-351 and W-363 were free from bolters.
The storage loss were lowest in W-332 (29.3%)
followed by W-469 (35.59%) after four month of
storage. In check variety Bhima Shweta
marketable yield was 31.3 t/ha, with 1.16%
doubles and 0.4% bolters, matured in 115 days
after transplanting and recorded 45.3% storage
losses. The identified lines are being utilized in
breeding programme to create variability and
combine desirable traits.

TifererT 1.16 : &t HIAH & SR Aihe QTS 6 giF I= Susiefier arfaai

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

JATSAT 32676 (3 | 43.17 43.17 11.79
1C-32676(W)

72.57 0.00 59.69

JTSAT 35791 (=) | 33.39 33.39 11.74
1C-35791 (W)

41.57 0.00 56.71

ST 48310 (8%9) | 32.33 31.43 11.60
1C-48310(W)

58.88 2.55 42.87

IS 484555 32.17 30.40 11.95

(39
1C-484555(W)

56.61 3.61 47.72

IS 395448 30.03 25.27 11.94

(59
1C-395448(W)

58.07 16.23 44.26
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AT a1 (Jer) 50.49 49.80 12.85 83.46 0.50 65.62
Bhima Shweta (C)
C.D.5% 5.43 5.31 1.47 8.83 2.90 12.21

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M:

Storagelossin 4 month)

TIh HH

P 34 Ahg QN SIS BT [UHIPRY fham T
o foret ST U1 b AT qeich faRa TR B
JusT (13.22 T/2.) & A Y fuvE I 3o
(9.55 T/2.) & A § qori et & gt o
dereht Seeyg_ 453 IPET HU | el JgaR IR W
o7 99T fohesT o 8.5 T 5.8 T /7. &1 AT T T
U T ISt RIET 1 73| 39 9N EaTs 31Yal Jels
IR AT auf g SR 1Y VSIS I b oY STgdd
STeTaTy &1 o PIRVN IUST THITI &5 | AHT d2rpAl H dier
e & 112 A IR Gars df 18 3R Tt dersp
AR arel dal A b U TN 37 JUPAT H S8
gorefieT o ugref afer 1 T 10.6 | 12.68 Hfferd
& T off 98 g foeT # g 11.86 Hfderd ot b
TS|

<) st & gRoTH} o 3MUR W W J & SR ifte
T SFRpaT SA&UI b foTq dershHl bt UgaT Pl TS| Sy,
317 TUT TG 160 HA: 28.25 TAAT 26.66 T/%.
&1 fAUurT IR IUST & ATY R U Y, &3 520 3R
ge] 355 3T uRuepdr arel o St 6 dty v &
P4 83 Td 87 foHT JURT UehepR IR g, 3 340
ToIT 8o 355 H SIS dTet Sal T HiTeId SH Uil T
STafep ST Jar | deriig e § 23.28 /8.
fauur g IuT JoT 2.66 Hftierd S arel &g gof fhy
Y 3R 21 e ey 9T &5 105 oAt 916 afRu g2

30

Kharif Season

Total 34 white onion germplasm were multiplied
and evaluated with check Bhima Shubhra. Line W-
453 was significantly superior over check variety
for total yield (13.22 t/ha) as well as marketable
yield (9.55 t/ha). Bhima Shubhra yielded 8.5 and
5.8 t/ha total and marketable yield,
respectively.This year due to rains at the time of
harvesting and favorable climate for anthracnose
disease, yield was affected. All lines were
harvested 112 days after transplanting and were
bolter free. Total soluble solids ranged from 10.6
to 12.68% in these lines and in check it was
11.86%.

Based on two years results during Kkharif lines
were identified for different characters. W-317
and W- 160 were superior for marketable yield
with 28.25 and 26.66 t/ha, W-520 and W-355
were early in maturity took 83 and 87 days after
transplanting, per cent double bulbs were less in
W-340 and W-355 with 1.58 and 1.98%,
respectively as compared with check variety
where marketable yield was 23.28 t/ha, matured
in 105 days with 2.66% double bulbs.
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TferarT 1.17 : WP HIAH P SR Ahe WIS ! Ui S Iusieiier Tifaat

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

Seeg 453 ST 13.22 9.55 53.71 0.00 11.58
W-453 GP

e 487 SitdY 7.53 1.12 32.00 0.00 11.30
W-487 GP

ey 125 St 7.10 3.44 38.19 0.00 11.47
W-125 GP

&g 500 St 4.62 0.40 34.56 0.00 11.13
W-500 GP

e 045 SitdY 4.46 1.49 35.06 0.00 12.26
W-045 GP

it CINGERR)) 8.50 5.80 42.77 0.00 11.86
Bhima Shubhra (C)

C.D.5% 2.92 1.59 11.27 12.44 2.98

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid)

qolt @RI JIE

yBdl @It HRH P ARM qhe @S b Pol 19
SISl P qedipd AT T Uk Seeyg, 045
(37.47T/2.) H A1 31fXrep faqu A IueT &1 €8,
H AR dTel &G el ¥ 3R had 6.58 Tfierd HUSRU
TP &1 oxg b el STafeh TguRi= Seeg 364 Sfidt
4 fauue I IuST (24.37 ©/2.) AR 4.28 wftrera
AR dTel &g U Y Sfafch gehT qorll H Jerriy e
i a1 H 28.01 T/, &1 fI9u v Iust o1 5.52
gfcrerd AR dTet & 1Y V| AR aTel el T Hfcerd 0 |
28.37 TfIeTd & HE URIT AT | 377G ekl | 1s ff IR
Il e A8l 9T TATI 3 9rehHl H SIS dTed ol b
gfcrerd #  1.60 I 62.08 wfcrerd &t = urs 15|
HUSRU & G HIE SURT G HH HUSRUT T Je5HH
Seeg -377 (15.82 %) H Ud IGURI 21ehH Seeg St
B (16.44 %) 9 g5 fbar T Jorig e
HUSRU Jeh_AT 35.98 Hfererd gt fopam i |

Tgd TRI% HIT & QR &1 98 P MUR R Sy —
203 (48.07 T/2.) AT &3 361 (43.47 T/3.)
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Late kharifseason

Nineteen white onion germplasm were evaluated
during late kharif. Lines W-045 (37.47 t/ha) gave
highest marketable yield with no bolter bulbs and
only 6.58% storage losses, which was followed by
W-364 GP (24.37 t/ha) with 4.28% bolter bulbs as
compared with check variety Bhima Shubhra
(28.01 t/ha marketable yield and 5.52% bolter
bulbs). Per cent bolter bulbs ranged from 0 to
28.37%. No bolters were recorded in 8 lines.
Double bulb per cent also varied from 1.60 to
62.08 % in these lines. Storage loss after 2 month
of storage was lowest 15.82 % in line W-377
followed by 16.44 % loss in line W. GP. Comp,
hence these lines can be used in breeding for
increasing storage life of onion whereas in check
variety it was 35.98%.

During late kharif based on two years w-203
(48.07 t/ha) and W-361 (43.47 t/ha) were high



IF IACH ¥, $Y-038 R o 128 H IR
gRueraT (AtY 19T & 102 AT IuRT) Sg i e,
- 363 TUT T~ 353 SIS dTel el ¥ 3R Seeg_ —
429 U4 T —469 TR dTel el H Teh A | 37D e
4§ qeri forest HiwT a1 d 30.94 /2. & fauve I
U S5 Y TS qUT A & T fhew 7.7 ufderd Sie
aret dal 3R 16.65 Ui AR aTel i & |er ly
RIgur @ 136 feA1 91¢ uRus gg1 HUSRUI & TR HAE
SR o e § HUSRU Jhae 5@l 26.27
gfcrerd AT I8 SHeh! JoT H Seeg—534 (11.2 frerd)
3R ge - 494 (13 Tfcrera) © om g T

yielder, w-038 and W-128 (102 days after
transplanting), W-363 and W-353 were free from
doubles and W-429 and W-469 had no bolter
bulbs, whereas in check variety Bhima Shubhra
marketable yield was 30.94 t/ha, matured in 136
days after transplanting with 7.7% double bulbs
and 16.65% bolters. The storage losses were
26.27% in check and it was less in W-534
(11.2%) and W-494 (13%) after four month of

storage.

TifererT 1.18 : TS @RI% HIAH & SR Athe QTS 6l Iig = Susiefte e

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

gy - 045 St | 4231 37.47 88.74 10.40 1145 0.00 6.58
W-045 GP

Sy - 364 Sidt | 31.33 24.37 79.99 11.36 1.60 4.28 25.82
W-364 GP

e - 125 St | 30.58 19.47 54.04 13.08 13.99 13.12 22.51
W-125 GP

S - 136 Sidt | 28.04 15.59 4455 12.40 20.63 2.80 41.81
W-136 GP

e - ST I | 25.34 9.08 50.84 12.85 28.70 12.87 16.44
W. GP. Comp

ot g 36.41 28.01 74.03 12.23 8.94 5.52 28.82
Bhima Shubhra

C.D.5% 3.49 3.05 13.82 1.34 14.50 11.87 14.45

( TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M:

Storagelossin4 month)
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R 1.12 : ggd) @XI% G99 & SRM Tthe ®ITST SH-eed 6l 39 Iusiefier e

Fig. 1.12: High Yielding accessions of white onion germplasm during late kharif season

<& {1 & SR Hieil QTS o STvged BT Jedidh

o e Hot gaut & WY Pl 15 dAHH BT
JeTTHe et o T G fhe & qopraet §
31 gershAl H fAUu AT IuT 3iR Hof SUST SgEd o
A pel ftrp off| ot et Goot gavrt | STat 36.29
T/, & I IR I 3R 36.39 T/2. B o
U o1 1 TS gl SHD! el | deshH ars 100 #
Iftrpay fauuH I Su (46.51 @F/%.) 3R a8
099 H PeT IUST (47.23 T/7.) o1 I 15| famom Iy
IuST T AT 28.15 F 46.51 /2. & T U TS|
) dershH AR aTel el | b UIY Y| HUSRY & IR
g SURTT HUSRUT JHA H 42.41 F 81.60 Hfcerd
& AT S B fArelt | HUSROT A STgt a8 100
Shdt ek a1g 055 St & wmer 42.21 UG 44.65
eI AT I8 3T JorT H o fped | I8 51.75
yfcerd gt fopam Tl doehe 918 099 H AT fquue
I e YR BT (97.41 TM) g fobar 1|

Evaluation of yellow onion germplasm
during Rabi Season

Total 15 lines were evaluated and compared with
check Phule Suvarna. Two lines were significantly
superior for marketable yield and total yield as
compare to the check variety. The line Y-100 gave
highest marketable yield (46.51 t/ha) and Y-099
total yield (47.23 t/ha) as compared to check
Phule Suvarna with 36.29 t/ha marketable yield
and 36.39 t/ha total yield. Range of marketable
yield was 28.15 - 46.51 t/ha. All lines were bolter
free. Storage losses varied from 42.41 to 81.60
after 4 month of storage. Losses in Y-100 GP and Y-
055 GP was 42.21 and 44.65%, respectively,
whereas, in check variety it was 51.75%. Average
marketable bulb weight was maximum 97.41 g in
line Y-099.

arferept 1.19 : &t #1999 & SR Tihe QTS i giw I Igsiefier arfei

Table 1.19: Five high yielding accessions of white onion during Rabi season

arg - 099 St 47.23 45.18 97.41 0.00 12.08 58.06
Y-099 GP
arg - 100 St 46.51 46.51 75.36 0.00 12.51 42.41
Y-100 GP

Continued on next page.....
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arg - 103 S 36.76 36.76 70.56 0.00 11.72 64.00
Y-103 GP

aE - 086 SfidY 34.36 33.85 70.62 0.00 12.69 54.53
Y-086 GP

arg - 027 St 32.99 32.39 64.77 0.00 12.13 51.80
Y-027 GP

arg - 027 Siidt 36.39 36.29 62.72 0.00 12.43 51.75
Phule Suvarna (C)

C.D. 5% 3.41 3.47 7.24 0.49 1.68 8.73

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M: Storage loss in

4 month)

R 1.13 : 3 9w & RE dieht T g 6 9 Sy wifeRi

Fig 1.13: High yielding accessions of yellow onion germplasm during rabi season

STt e A F fRreg wRwET F o @S
SHHGe &l BhITT

Sg Iueiefie S et wfeRieft Sfivoreut @1 faer
R & v ApR1 &1 Sagefiet @t uRad J e
F DI FauT g I v@ Al (2018) RT Ugel &
TAGIITR HIR AcSSR7 T TSN AR ApR-
450 61 ygar &1 78 off | ufeRIef derep i uga ax
& fofy 37 3MMuTfdes "Rl & 1Y Pt 50 ST TG
P Bers HI TS| 37 S Gl Bl I I Si-eed J
yaftiq @ fobar S HepTl GA: geIehl JATIaTrhl T
NIT FRA & forq Fagefier dearspn (T gR) @1
SHEPRUT 3TRIAT SHTT AESU] JLAHH (37T HeT) o AT
PRIAT AT i o folg WRIh = § F, i a1
ST R
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Screening of onion germplasm for
tolerance against purple blotch

SSR marker AcSSR7and STS marker ApR-450
were already identified by Chand et al., (2018) for
facilitating the introgression of ApR1 into
susceptible onion variants for the development of
high yielding Purple Blotch-resistant genotypes.
For the identification of resistant line, fifty onion
germplasms were screened with these molecular
markers. Both of these markers could not be
amplified in fifty onion germplasm. Further,
susceptible line (Bhima Super) is crossed with
tolerant line (Arka Kalyan) to study their genetics.
The F, seeds were sown in kharif nursery for
evaluation.
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I3 - Prg 17 s arrart wver, SR
TS S BT T
el deper

SO AR ST H ANGH R+ aTet o1 o foly a8 2019-
20 & IRM Jora fheT & Ty P 112 @S
SRl H g B TS| AR H I T Dl
oo O SusT A SgET AT <xae @ fiyett S fh
92.27 | 484.00 & dr off iR SFFg 6t oiRad
fauu awr JusT 249.32 fihee /2. ST Hl TS|
Hramsdivg — 0 — 37  Ha¥ 31ferep Iut g 7 o
dora fheT sed Wier (412.08 fhead/z.) &
e oftl Pt gemefia o ugref siwr & forg o
SHeed N SgaHy T e @t et saeh
9.92 ufderd & 3iId & 1 6.15 | 17.00 wfcerd &
e off | Hiemseiud — 0 - 97 (17.00), wiemeeivd —
0 - 47 (15.88), demgcivd - 0 - 101 (15.50)
Torr HemEdvd - 0 - 95 (15.00) H 3ifimam Pt
geelieT o uaTe 378 St fopa 1T il fop et fobest
TS W (17.00) & T 2Tl

faeeft Hepere

SUST Td ST H IRIGH &= aret o1 o forg a9 2019-
20 ¥ SR gerig fom dfd gt 50 faceft @
SHFTRYT Y R Y 75| TG | fquu o Sue
(fheat/3.) F UM T 195.24 & 3iAd & A1 77.70
A 412.08 &6 Igg e weRia gg1 ufafy S
73117 (394.00) dem ¥t 731226 (347.60) |
Jora fore e |fHer (412.08) & F9ded famom
T I &of I TS|

HIHIY - WIS Td dgg rgay™ fAgene d

clgyiH viHHged BT ABAA

BT — AN W oAegd SEu™ Feenerd R
g & forg TACSTied & wd # HRi frar ST @1 81 59
ey ¥ fIse a¥f 2019-20 & SR e & eg
S o TEREma HaioH & forg afer 71g iR 78 gt
3 fhel & A1 AT PA NS g TG P
onfiret foparm TRITI JRAY (2) TUT HERTY (6) A S
e fopY Y| §1E H 39 ©: Wit Y gae < e
Pl & | HheAd D DI firefl, 38 IEREE WIS B
fow o ofidisor ST v, SR dvg § ST
HRIAT T
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Evaluation of onion germplasm at
CITH, Srinagar

Indigenous collection

A total of 112 onion genotypes along with check
variety were screened during 2019-20 for yield
and contributing traits. The marketable bulb
yield of onion germplasm with the institute
varied significantly. It ranged from 92.27 to
484.00 and the average marketable yield of
germplasm was estimated to be 249.32 q/ha.
CITH-0-37 was the highest yielder but at par
with check Brown Spanish (412.08).

Significant differences were observed in
germplasm for TSS also. It ranged from 6.15 to
17.00 with an average of 9.92. CITH-0-97
(17.00),CITH-0-47 (15.88),CITH-0-101 (15.50)
and CITH-0-95 (15.00) exhibited highest TSS, at
parwith check Brown Spanishat17.00.

Exotic collection

A total of 50 exotic onion genotypes including
check variety were screened during 2019-20 for
yield and contributing traits. The germplasm
exhibited significant differences for marketable
bulb yield (q/ha) that ranged from 77.70 to
412.08 with an average of 195.24. Entries EC-
73117 (394.00) and EC-731226 (347.60) were at
par with check Brown Spanish (412.08)

Collection of garlicgermplasm at ICAR-DOGR

ICAR-DOGR is acting as NAGS for Garlic. In this
connection during last 2019-20 year total eight
garlic germplasm were added in ICAR-DOGR
garlic gene bank along with two varieties from
Tamil Nadu and New Delhi for maintenance
purpose.

Germplasm collections were from Assam (2) and
Maharashtra (6). Later these six accessions
reported as collected from long day region,
deposited to long day center CITH, Srinagar for
maintenance.
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HIHY - WIS §d dg gay™ Fgene |
g ST hIEET

AIPHIA - N Td degd gauH Fede™ gr
frfafad ofd & il wa aRRURRT & @@
S/ TS GeIhH] T avwTd fbarr ST gl &l
31T T Pt 631 AT FMHH W TERETE b IFHIT &

Maintenance of garlic germplasm at ICAR-
DOGR

ICAR-DOGR is maintaining garlic germplasm/
varieties/ promising lines in field conditions
under the following heads. As thereof total 631
garliclines are under field maintenance.

qTferest 1.20 : HIHSY — VTSI Ud gy SIgayT™ e § gy g T &l
Table 1.20: Maintenance of garlic germplasm at ICAR-DOGR

I Iuiefier derpH 6 a7 ST 4
High yielding lines Ml merie]
SAATSTD FAhH :
. . el s‘qu goqehH 7
Promising lines EMS lines
e | 39 gl | 2 :
Kharif high yielding P! T GG 22
Varieties maintenance
o7 fafere 19
Trait specific STTAGRT WG T 419
IRuUFaT PR 49 Germplasm maintenance
Manually core oftq ufRemr & forg wefidisfiemR & o dered | 45
PR A 46 Lines with NBPGR for Cryopreservation
Core set AT AR & Y depHT BT SRR 20
afep=or T 2 20 Lines studies for drought tolerance
Radiation M-2 5
el tRI AT & AU 40
fafeor TH-0 6 BP(3), BO(3) . :
o Allicin content analysis
Radiation M-0
T e 15 e 9 o enfirer 10
New germplasm Addition in gene bank
WWW ¥ g TR In-vitro maintenance of garlicaccessions

I H PR A Hhald (46 TIfeRr), g J fIlig
PR AT Fehe (49 wifer) o 8 07 fAaRE &g
SIS W U e d WRer & Jfcid §1 gah
AT, 17 DR AT Hhad ! Y sy S & Serfafdy
TRET P foTY HH3AY — RTEI Y TP FATET
R, T3 gt # ST PR 7 |

TG STIGed BT T

SCiRIRE]

& 2019-20 & SRM, gdarcff ofi i grer ik fuom
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Presently core set collection (46 accessions),
manually developed core set collection (49
accessions) and six trait specific garlic germplasm
are under in vitro gene bank conservation. Besides
this 17 core set collections were also deposited to
NBPGR, New Delhi for long term conservation in
cryo-banking.

Evaluation of garlicgermplasm
Rabiseason

During rabi 2019-20, on basis of previous three
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IR IUST AT I 0N fAAwarat & forg et 320
TG TRl &1 I & YR R T B 99
Iustefiet derehnl Y QF T g1 gor ok FRRImT A
SHIFT 6T 181 |t wfat o T & o 8 af Hex
el & A1 & TR H Ao i fSorg H
9T W71 AU A SuT & AT § &Y A qeid
fopet T Ude o HepTelel SR UTY Y| STEg W1 709
TAT 48 - T H I [IUUH I I &1 2l T3 |

years data and evaluation of total 320 garlic
accessions for marketable yield and other
qualitative traits six high yielding selected lines
screened in two locations i.e Pune and Ludhiyana
a. All accessions were planted in RBD in two
replications with 8 sq m area for each. In case of
marketable yield two lines found superior over
variety Bhima Purple. Garlicaccession 709 and 48-
Wrecorded high marketable yield.

qrfereT 1.21 : YOI § IUS U4 317 UTa fAQiwaraii & forg srenee agqA ufaf¥a &1 dsvrauE

Table 1.21: Characterization of promising garlic entries for yield and other quality traits at Pune

746 49.70 33.09 |36.62 |203 | 124 | 69.5 43.2 OB
709 72.19 2795 |3568 | 131 | 14.6 | 375 42.5 TE
569 66.82 31.64 | 3541 | 206 | 10.8 72.5 443 OB
513 49.82 3247 | 3592 | 195 | 228 51.5 44.2 OB
493 66.04 3143 | 3730 | 1697 | 23 25.5 45.3 OB
48 - s | 78.39 30.22 | 3439 | 156 | 176 | 545 45.2 TE
48-W

o1 qde 65.54 30.11 | 31.23 | 16.11 | 18.43 | 50.33 45.2 TE
Bhima

Purple

CD 5% 4.21 5.11 4.32 10.21 | 6.45 10.43 3.11 -
cv 12.56 7.32 8.32 11.21 | 10.32 | 8.95 7.88 -

(MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; ABW- Average bulb weight; TSS-
Total soluble solids, SMB; Shape of mature bulb; BSC: Bulb skin colour; CSC: Clove skin colour; OB: Oblong;

TE: Transverse Ellipticle; P: Purple; W: White)
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arferest 1.22 : IR H SUS v 37 I[ura fALranaii & forg srensHe dgwe ufafdi &1 dsoauiE

Table 1.22: Characterization of promising garlic entries for yield and other quality traits

atLudhiyana

746 51.12 37.16 | 3881 |273 | 17.2 81.0 43.16 | OB P P
709 72.34 3153 | 3427 | 158 | 12.6 59.0 46.10 | TE P
569 70.21 31.57 | 3033 | 15.0 | 15.8 39.0 4144 | OB w w
513 55.32 3242 | 3610 | 181 | 14.4 56.5 4270 | OB P P
493 70.65 2923 | 2817 | 155 | 11.8 37.5 4400 | TE P P
48 - s | 79.55 3255 | 3716 | 182 | 19.8 495 4190 | TE w w
48-W

| gde | 69.11 3145 | 3433 | 167 | 153 55.2 4232 | TE P P
Bhima

Purple

CD 5% 3.98 432 | 354 |1211 | 354 11.23 | 2.11 - - -
cv 11.45 543 | 7.44 |932 | 865 6.76 5.98 - - -

(MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; ABW- Average bulb weight; TSS-
Total soluble solids, SMB; Shape of mature bulb; BSC: Bulb skin colour; CSC: Clove skin colour; OB: Oblong;

TE: Transverse Ellipticle; P: Purple; W: White)

ATl 1 & i arelt welt & forg agqgT @
T

INR 7 FEgd Wiied g iR o @ fscta
SR o &HAT TR €IH oo §Y oflel 1 b ftbetch arel
TG JAHH! DT AT U AT FATEH] b
i foma | e fsetds o SMUR &R AT 91 & fisaleh
& foTT Pt 300 &G despHI T e fhaT 1T
aft H, 18 ufIfet arer srerar St 1 & feserds arett
T TS 37 HEERR 0T & Ty 9! I: BeTs Dl T3 |
AT T T FEAT b foTq T et Marest 3iiR Fet
IGd P qPIEel H g dqHH 224 UG 444 g
TQ Q| I &T GEAHHT BT OHIDPROT AT IRTRAD
eI & ferq o e |
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Evaluation of garlic for red clove skin
colour

Considering public preference while purchasing
garlic in market and easy peeling ability, red skin
colour garliclines were evaluated among available
genetic resource. A total of 300 garlic lines
evaluated for red skin colour based on their outer
skin cover. Among all, 18 entries found red /purple
in skin colour, thus further screened for post-
harvest traits. Garlic line 224 and 444 found
superior over check varieties Godavari and Phule
Baswant for red colour intensity. Selected two
lines will be multiplied for future chemical
studies.
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dferest 1.23 : fAure aRg Suwt iR Haferd quni & forg oret 31 & e arel g deThHl BT ASTuIauiE

Table1.23: Characterization of red skin color garlic lines for marketable yield and related traits

419 29.56 26.64 28.16 8.3 10.4 35.0 41.4 3USTDIR

258 31.59 25.41 27.55 4.1 12.4 32.5 43.8 3HUSIPR

353 32.25 30.43 36.70 13.2 15.8 32.5 44.7 ST

301 35.17 26.52 29.87 9.3 13.8 28.5 40.2 3USTDPRR

282 41.38 28.28 33.00 10.7 10.8 52.5 45.4 3USTDPRR

534 42.19 26.70 33.89 10.5 16.8 34.5 43.3 SESIEDN

787 42.51 29.13 34.25 13.1 15.2 40.5 43.0 USTDIR

756 45.36 28.06 33.19 10.0 16.0 30.5 40.4 3USIPR

34 45.38 30.06 35.17 15.1 12.2 57.5 429 ST

388 50.63 27.77 34.42 14.6 17.4 37.5 44.1 ST

63 50.73 26.87 31.54 9.10 18.0 29.5 43.7 IR

303 63.43 29.18 33.78 15.6 17.6 38.5 441 3USTDIR

662 64.46 32.83 36.79 12.3 20.8 29.5 43.8 SRENS

224 81.33 28.98 35.41 12.4 18.0 36.5 44.0 SESIEN

Continued on next page.....
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444 89.43 30.34 36.28 11.9 14.6 45.6 43.8 SESICIN
OB

Godavari | 51.39 29.15 32.73 12.8 16.0 42.5 42.6 SESICIN
OB

@ g¥9ed | 35.02 29.66 33.97 11.0 18.8 29.5 449 IR

Phule S.ESIEIN

Baswant TE

CD @5 % | 12.34 8.11 4.22 4.32 3.11 6.67 411

CcvV 12.11 8.23 6.42 6.78 7.24 5.32 7.11

(MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; NOC; Number of clove per bulb; ABW-
Average bulb weight; TSS- Total soluble solids; OB: Oblong; TE: Transverse Ellipticle; P: Purple; W: White)

o 1.14 . o1e1 /S A1 & fesetas atel! oTegd wfafea
Fig. 1.14: Red/Purple skin coloured garlic entries
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TR {1 & SR AgA TG BT T

R AT H SUGhT & foTq et 106 GG Sf-iu<aul
T AR 31eT fomam 17| i a8 & Jeiich el &
SURTT 3136 el (23, 27 S, 100, 282, 2986,
324, 555, 76) TUT IR A (Sft 41, St 282, offwm
qdef 37R TS eflehed) T @I 2021 P SRM §8 wiie
T BT g TS & foft AT 17| oy diediiehl STy SigaR,
3T IS UG, dhg URTHIeRT 3iR W T AT &
IR YR 37 JAHAT DT T fhaT =T

Fog offdrsor qrEr W, iR 9 g
STGed T He TP

a¥ 2019-20 & SR I 3iR IuT F ANGH =
aret Uit & foTg U Jerta fpel o 1Y e D P
80 U T JearierT febalT 71T | fuor a1t Ut o forg
STFTRaT b d19 atiehsi T gt A IPEIT e e
I fieft S 35 152.81 & 399.77 fiheat /2. i AT o
off| SFFg f Iitad fauum Iy Qo 270.55
fihcal/2FCTR Tof &1 TS| HermgAlva-Sfi-60
(399.76), Hlamsciug-sii-5 (387.01), wlamscivg
—Sft-21 (877.90), wHlemsew@-si-7 (369.59),
Hemgeia-si-32 (366.88), WAlmEciva—sii-73
(365.96) o dHlemddiua-sii-1 (361.57) H
siftrea Iust TERid g8 St b U SR & anged of|
Pl gerefie 3R ugre i1 & foly S it
IR 9T T 3R ggdh HHT 35.14 Hfad &
3iIT & A1 30.60 H 45.40 ufcerd & Hewr o
S1re™ Pt gerelier ST uaref et Hiamscigd — Sft
- 23 (45.40) H yafeld gam Sil fob wd9rs qerit fbed
PISEDHHA — el — 2 (37.90) DI T | IgE1a
H/Y A JER AT| 3 17 oY T&IH Piel AT 16 T
e U P arelt e Wit &1 3Fh Sue
TG & foTq Jeaie fopa mm|

TR AT o forg srgH STg e it whif

TR (SRICH ARIRIChIMCH) T dTgg B A1 TG
graTefieT TR Nl & fory <mue Y9 W SteRE
fohar ST 21 I8 wenfie wU A fauh s1Er §C g
TeIST UTTeH gRT RIFEH e IavTEe & 2es I
R St 3T g 21 aunfy, el & fafdhciia ey
3 PRPI R 1R BT 8 ifhT diedl bl SArgairen
& \aifes W gl g IR TfT I aT AR 3.5
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Evaluation of garlic germplasm during
kharifseason

Total of 106 garlic genotypes consistently studies
for kharif season suitability. After three years
evaluation data eight accessions (23, 27-W, 100,
282,296,324,555,76) and four varieties (G-41, G-
282, Bhima Purple and Gadag local) were selected
for large plot screening and planted during kharif
2021. These lines were selected on basis of overall
morphological growth, average yield
performance, bulb parameters and field disease
tolerance.

Evaluation of garlic germplasm at CITH,
Srinagar

Atotal of 80 garlicaccessions along with five check
varieties were evaluated for yield and
contributing traits during 2019-20. There were
statistically significant differences among
genotypes for marketable yield that ranged from
152.81t0399.77 g/ha. The mean marketable yield
of germplasm was found to be 270.55 q/ha. CITH-
G-60 (399.76), CITH-G-5 (387.01), CITH-G-21
(377.90), CITH-G-7 (369.59), CITH-G-32 (366.88),
CITH-G-73 (365.96) and CITH-G-1 (361.57)
exhibited the highest yields, which were at par
with each other. The germplasm was found to be
highly variable for total soluble solids, which
ranged from 30.60 to 45.40 % with an average of
35.14 %. The highest TSS was exhibited by CITH-
G-23 (45.40), which was significantly higher than
best check Kodaikanal-Sel-2 (37.90). Other 17
short day and 16 new long day garlic accessions
were also evaluated for their yield performance.

Screening of garlic germplasm for allicin
content

Allicin (Diallylthiosulphinates) is widely studied
for the potential health benefits associated with
garlic. It is biosynthesized upon hydrolysis of
cysteine sulfoxides (CSs) by spatially
compartmentalized allinase enzyme. Although,
therapeutic benefits of allicin depends on several
factors but genetic potential of plants are most
prominent one and 3.5 mg Allicin per gram fresh
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o, vl 81 It S o &9 v wmeft (1995) gRT
AR T WaehieEed Aty & mrerm TR
AT & foTT et 42 g Wit Y Bers D 18| TG
oifer STES St - 784, Sft - dftan, St 593, Sit 28, Sh
41, St 518, St 53 § T BHATBIATIRA TR DI
T H SFR TR AT &1 bl 18 RSRIehT b HugRoT
& ol ererTs T & fo OF: Jegie far Syl
fpfUad HU A IU= UHIaH I GRT g P IR
& AT T W Fe-HeY Dl GIA o TR | URHAD
3T SIf3TEPT bl TTSARY SUTRRT & 3iR ! Frvgem 3§
Rr=Iar B9 g1 UIshidd 31, TellFsT USTIgH BRaTs Bl
Ueh THRE JUICITS @ SiT fob 370 =R | =iy &1 99 &R
AT 81 TSI &7 ST Txep ST UIghidd 3 Bl
TG I Siiged UTfH Sft 34, Sit 28, Sft 24, St 518
e Sft 27 9 SR (10 ATSHhHIA /I TS IR) IR
T STE St 503 T g ~ggad ol

weight. Here, forty two garlic accessions were
screened for allicin content through
spectrophotometric method described by Hans et.
al. (1995). Garlic accession ID G-784, G-BO, G-593,
G-28, G-41, G-518, G-53 were recorded higher
allicin content than the recommended
pharmacological level which may be evaluated
further for temporal variation under storage.
Enzymatically produced pyruvic acid (EPY)
reported to correlates strongly with pungency of
garlic. Pyruvic acid is primary metabolites of cell
and variation in its concentration is low. Pyruvic
acid is an important byproduct of allinase enzyme
action bringing out significantly high level of
variation in its level. Enzymatically produced
pyruvic acid was observed higher that 10
umol/gFW in garlic germplasm accession G-34, G-
28, G-24, G-518 and G-27 while it was minimum in
G-503.

qrfert 1.24 : 9ART AT TG H UTSHIAd 317 TAT TertRae AT

Table 1.24: Pyruvic acid and allicin content of selected garlic germplasm

Sit-34/G-34 11.47+1.59 1.12+0.1

Sit-534/G-534 9.93+2.72 1.33+0.04
Sfit-600/G-600 9.66+0.76 1.39+0.05
St-784/G-784 9.05+1.53 5.25+0.01
Sit-dftan /G-BO 8.55+2.03 3.69+0.48
Sft-593/G-593 8.49+0.87 5.07+0.02
Sit-425/G-425 9.37+0.51 0.92+0.01
Sft-24/G-24 10.73+0.29 2.01+0.04
Sft-28/G-28 11.38+1.74 4.25+0.02
Sft-243/G-243 13.01+0.38 2.43+0.04
Sit-357/G-357 3.39+0.66 3.95+0.03
Sft-267/G-267 8.83+0.67 3.56+0.04
Sit-41/G-41 5.32+0.74 5.49+0.02
Sit-318/G-318 9.53+1.65 1.48+0.04

Continued on next page
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Sft-518/G-518 11.37+0.74 4.29+0.03
Sit-393/G-393 7.84+1.11 1.64+0.17
St-48/G-48 9.89+0.19 4.57+0.13
Sit-559/G-559 9.99+1.46 1.19+0.02
Sft-27/G-27 11.99+0.34 1.56+0.17

@ 9@ IR & Siafd dggd S |
Yifae - Sig IR RefieRl 3R S8 Wi
CRIECARIDE

%l §1 2018-19 TAT 2019-20 & R eI
foma T | FRIF0 & ®Y F HIHIT - T T e
UM fRemerd it T fore ofi uder & |
TR0 PR & oAU o¥F S=dR SUS (HY) TIT 89 SocR
IR (HB) aTel ot 19 T SHgedi dl g1
TN U F gret oAl 9% AT qara gk
IRIYT &Y 12 3fik 25 AT & forw Riars &t e fean
TIT| AT G719 b 25 G qR1 EF WR R0 | a1 A1y
! 31 q919 | UKl U TS T I Hepferd AT T
RREFAT e REfler gem pal FARIfthel HFT,
3TUférep STel |, Hie fRRAT Jaeiep qoT @l
fRIRAT Fepicp; AAT ST TR 3Tds! Bl qof
fopam am| AT qaTa uRfRufcRll & oidfd, 37 dTegd
SFGE § Pt FARIhel AT § HiIed B! b Fa
FH ISR 435 (36.84%) H Ud ORI
SleNofielR 711 (41.14%) T iR 382
(44.17%) 9 got fopa a1 STafes ey 31feres ofter uder
(61.73%) # &t fova 1T | O: a1 919 URfRAf!
P I, IMUTeD STt AT H UfTord HH qad P9
SIBTISTR 575 (16.04%) H T QIR SISTISTISR
382 (19.32%) deT SYeMSiemR 178 (20.40%) #
gt Y TS STafes et foret ofir ude (32.97%) §
T IR KR W ot A1 11| 5 YR JET 59
uRfRufeRIl # wwis RRRaAT gaeis | ufierd HH! &l
A PH SIASIAR 24 (18.32%) H Td dguRI=d
SlaNefierR 114 (19.03%) T SMisflek 382
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Study of physio-biochemical parameters
and root physiology in garlic germplasm
under drought stress condition

Study was conducted during rabi season, 2018-19
and 2019-20. Twenty garlic germplasm, ten each
ofhigheryield (HY) and higher biomass (HB) were
selected for the experiment along with ICAR-
DOGR garlic variety- Bhima Purple as a control.
Drought stress condition was imposed after 40
days of planting, and water was upholded for 25
days. After completion of 25 days of drought
stress, leaf and root samples were collected from
control as well as from drought stress. The
physiological parameters viz.total chlorophyll
content, relative water content, membrane
stability index and drought stability index; and
root anatomical observations were recorded.
Among these garlic germplasm, the percent
reduction in total chlorophyll content was
recorded lower in DOGR- 435(36.84%) followed
by DOGR-711 (41.14%) and DOGR- 382(44.17%),
whereas higher was recorded in Bhima Purple
(61.73%) under drought stress condition. Further,
the percent reduction in relative water content
was recorded lower in DOGR- 575(16.04%)
followed by DOGR- 382(19.32%) and DOGR-
178(20.40%), whereas higher was recorded in
Bhima Purple (32.97%) under drought stress
condition. Similarly, the percent reduction in
membrane stability index was recorded lower in
DOGR- 24(18.32%) followed by DOGR-
114(19.03%) and DOGR- 382(21.06%), whereas
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(21.06%) 9 gra 1 Siefe g1 uder foeg & =9
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e PH SISTISIR 114 (14.80%) H Ud AgURI=I
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higher was recorded in Bhima Purple (35.88%)
under drought stress condition. Further, the
percent reduction in drought stability index was
recorded lower in DOGR- 114(14.80%) followed
by DOGR- 575(15.96%) and DOGR- 178(17.22%),
whereas higher was recorded in Bhima Purple
(41.71%) under drought stress condition. The
microtome root images were shown the
significant differences in garlic germplasm and
Bhima Purple under control and drought stress
condition. Further, the scanning electron
microscope images and phyto-hormonal analysis
were also shown the significant differences in
garlic germplasm and Bhima Purple under control
and drought stress condition. In conclusion, it was
revealed from overall biochemical and root
microtome observations that some of the garlic
germplasm viz.,, DOGR- 114, DOGR- 575 and
DOGR- 178 were performed better as compared to
the Bhima Purple under drought stress condition.

o 1.15 : @ g9 aRRURT & Sidid Fot FaRifther (I, /9 ST 9R) & 0T T8gT Siged df uffspan
Fig. 1.15: Response of garlic germplasm to total chlorophyll (mg/ g fresh weight) under drought stress condition
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o 1.16 : @ g9 ARRURY & Sl AUfaes STat w9 (Ffkier) & 9RkT dag Siged Bl fifspan

Fig.1.16: Response of garlic germplasm to relative water content (%) under drought stress condition

f 1.17 . a1 gara aRfRURT & iafa smiferes A fRRAT Gaaie (Ufied) & URT e Sged o o

Fig.1.17: Response of garlic germplasm to relative membrane stability index (%) under drought stress condition

o 1.18 : @ gaa aRIRRURY & Siid JET FRRAT gaepie (URTed) & Ui degd SHsed i Hfifshar
Fig.1.18: Response of garlic germplasm to drought stability index (%) under drought stress condition
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Fig. 1.19: SEM images of onion roots under drought stress and control condition

E HH 2020 & SR S U, WHBISoRE
SATRY T UGSt I & foTg ool 106 Sivaul (38
STeT ST 3R 68 Fthe WIS Y BT &l 1S | Y et
& foru Tt et Ud athe STHHgEd IR B 0 ¥ 10 i
e 7 dielems & ga fireh 21

YCHBISord SR I & folg par 58 wiftrt (27
AT Td 31 A%hE W) § 0 | 10 &Y a7 § diEtens
61 ga fireft g, Sefe 48 wftal (11 &l wa 37
The @NT) H 11 9 25 &1 A1 7 fiteng & ga=n
fiett g1 HIRTH & QR T ITfert veiST I H 05k
EIERIE]

Screening of onion germplasm accessions for
diseases

A total of 106 genotypes (38 Red Onion and 68
White Onion) were screened for purple blotch,
stemphylium blight and anthracnose diseases
during the Rabi season 2020. For purple blotch all
the red and white germplasm accessions reported
to have PDI in the range of 0-10. For stemphylium
blight disease, total 58 accessions (27 Red and 31
White onion) reported to have PDI in the range of
0-10, 48 accessions (11 Red and 37 white onion)
reported to have PDI in the range of 11-25. All the
accessions were free from anthracnose disease
during the season.

Tferept 1.25 : THBIS /T IHRY, ST €redT =IT UrasTST T b forg wrrst ufaat & digtams wiar (R

2020)

Table 1.25: PDI range of onion accessions for Stemphylium blight, purple blotch and

anthracnose diseases (Rabi 2020).

ST ereaT
Purple Blotch

odlef
Red

0-10

(|4t SfF9eY) /(All genotypes)
1609,1615,1617,1618,1619,1620,1621,1622,1625,1626,16
29,1630,1633,1639,1640,1644,1645,1646,1648,1649,1650,
1651,1653,1655, 1657, 1658, 1659, 1660, 1661, 1664,
1666, 1667,1668, 1669, 1671,

Bhima Kiran, Bhima Shakti, Bhima Light Red.
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White

offgy Athe I 2018-20, fET &a7 (d), Tad-SHemR-2 fi-ug -
7 THSiicl 18, Sl —48455 (Sg), THTH —100 x HHT 3T
F1, THGH-100 x 1 &1 F1, 09 -100 x Gl The 3L,
ol Whe, S50 119 S, Ssog -127 TE -5, Sy -141
Siidt, Sseg -147 -6, Swg 210 Siidl, Ssg -215 S,
g —217 TH-2, S 448 S, Seeg -306 TeI-5, S&eg
-340 (dt), Ssg -340 TH-8, Sy —-361 W&-2019-20,
g —440 H-4, S —444 SdY, e —455 Sfidl, Seeyg -
464 SidY, Seeg -498 Sfidl, Seeguact —23 U (W), Ssegueact -
237 -1(15-17.8) 3 &g, Sequac! —237 -2(18-20) &9
P, geeguaclsl — 1 T - Sfict - 18 - Tl - 0§ - 7 &t -
2019-20, Seeguachel — 3 4t - Siicl - 18 - TRit - ™ - 7
% 2019-20, Squac™ -11 & —fipe -wRf - T - 7,
offmr guT 3&t -2019-20, Soft g, TaEt - SR - 2 ¢ - W
- T - 7 (TN (15-18) 99 @, Tact - MR - 27 -
- 7 THSd 18, TEE) - SR - 2 T - wH - 8 (TwE)
(15.0), ot - SR - 2 & - w7 - 7 (Togmed) ()
(15-17.5), 37=H gI3fss — 4 W&l -2019-20, TUF -100x
g -340 Uh 1, T -100x S%g -448 Th 1, S« -
009 TEI-4, sg —043 Tel-4, Seg 045 Y, Secg —085
TSI-6, Sy -418 Siidl, See3 —172 Sfidl, Seeg —177 i,
geeg —203 Siidl, Seeg —218 Siidl, Seeg -310 Sfidl, Seeyg -
353 TH-4, Seog 358 Sildl, Seeg -364 Siidl, sy 439 F1,
Sg -441 TH-9, SY -442 TH-5, 3 -477 W-4, 3
-487 Sfidt, S —500 Siidl, Seog -504 WH-4, T&g -507
S, Seeg -523 Siidl, a3 -534 Sfidl, Seeg -543 TH-1,
o] -567 S, geuact —23¢ -3 §8 e

(All Genotypes) Bhima Safed Rb-2019-20, Bhima Shweta
(P), HT-GR-2B-M-7 SGT-18, IC-48455 (W), MS -100 x Bhima
Shubhra F1, MS- 100 x Bhima Shweta F1, MS -100 x Phule
Safed F1, Phule Safed, W-119 GP, W-127 Ad-5, W-141 GP, W-
147 M-6, W-210 GP, W-215 GP, W-217 M-2, W-448 GP, W-
306 Ad-5, W-340 (P), W-340 M-8, W-361 Rb-2019-20, W-
440 M-4, W-444 GP, W-455 GP, W-464 GP, W-498 GP, WHT-
23A (P), WHT-23A-1(15-17.8) Big Bulb, WHT-23A-2(18-20)
Big Bulb, WHTB-1A-GT-18-SC-M-7 Rb-2019-20, WHTB-3C-
GT-18-MC-M-7 Rb 2019-20, WHTS-11K-Pickle-SC-M-
7,Bhima Shubhra Rb-2019-20, Deshi Safed, HT-GR-2A-M-
7(SC) (15-18)Big bulb, HT-GR-2A-M-7 SGT-18, HT-GR-2A-
M-8 (SC) (<15.0), HT-GR-2B-M-7 (SMC) (SC)(15-17.5),
Indum HY-4 Rb-2019-20, MS -100x W-340 F1, MS -100x W-
448 F1, W-009 Ad-4, W-043 Ad-4, W-045 GP, W-085 Ad-6,
W-418 GP, W-172 GP, W-177 GP, W-203 GP, W-218 GP, W-
310 GP, W-353 M-4, W-358 GP, W-364 GP, W-439 F1, W-441
M-9, W-442 M-5, W-477 M-4, W-487 GP, W-500 GP, W-504
M-4, W-507 GP, W-523 GP, W-534 GP, W-543 M-1, W-567 GP,
WHT-23A-3 Big Bulb

>11

I/ Nil

Continued on next page.....
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SR
Stemphylium
blight

0-10

Red

1609, 1617, 1618, 1619, 1620, 1622, 1625, 1626, 1629, 1630, 1633, 1639,
1640, 1646, 1648, 1649, 1653, 1655, 1657, 1661, 1664, 1666, 1668, 1669,
offqr fopemr, ofir arfer, ofim orge Y

Bhima Kiran, Bhima Shakti, Bhima light red

White

oy Athg I —2019-20, fHr &ar (), et —SflemR -2 &t -ug -7
THASIIc-18, IMSHT ~48455 (S50, THTH ~100_ /|1 U1 Uh 1, THTH —
100_ =T 47 Uh 1 , THUH 100 Pel Fhe T 1, Pl The, g -119
SiidY, Seeg —127 WSI-5, Seeg —141 Sildl, Seeg —147 WH-6, Seeg -210
SfidY, Seeg —215 ST, g —217 -2, S, -448 Sidl, Sg -306 TSi-
5, &g -340 (W), S&g -340 W -8, &g 361 J&1-2019-20, T -
440 -4, Seog_—-444 S, S —455 Siidl, Seeg -464 S, Seg -498
Sfidft, Sseqmadt -23 T (), Sseguadt -23 T-1(15-17.8) I3 &, Sseguach
- 237 - 2(18-20) &R 9, SeeguacH - 1 T - St - 18 - gt - o -
7 &t -2019-20, Segact - 3 & - St - 18 - vl - @ - 7 &
2019-20, S&YTICIE - 11 & - el - @Rl - T - 7

Bhima Safed Rb-2019-20, Bhima Shweta (P), HT-GR-2B-M-7 SGT-18, IC-
48455 (W), MS -100 x Bhima Shubhra F1, MS- 100 x Bhima Shweta F1, MS
-100 x Phule Safed F1, Phule Safed, W-119 GP, W-127 Ad-5, W-141 GP, W-
147 M-6, W-210 GP, W-215 GP, W-217 M-2, W-448 GP, W-306 Ad-5, W-340
(P), W-340 M-8, W-361 Rb-2019-20, W-440 M-4, W-444 GP, W-455 GP, W-
464 GP, W-498 GP, WHT-23A (P), WHT-23A-1(15-17.8) Big Bulb, WHT-
23A-2(18-20) Big Bulb, WHTB-1A-GT-18-SC-M-7 Rb-2019-20, WHTB-3C-
GT-18-MC-M-7 Rb 2019-20, WHTS-11K-Pickle-SC-M-7

11-25

Red

1615, 1621, 1644, 1645, 1650, 1651, 1658, 1659, 1660, 1667, 1671

White

ofimr g —2019-20, 3eft g, TSt - SR - 2 T - wF - 7 (TER)
(15-18) ¥ &g, Tadt - SR - 2 T - WF - 7 THSAISY — 18, Qaet - SfialR
- 27 -9 - 8 (TEHl) (%15.0), Tt - SfIeMR - 2 &t - 0 - 7 (THTHE)
(THAT) (16-17.5), 37 gisfs ~ 4 &t -2019-20, WA -100_ S -~
340 U 1, THUH -100_Scg -448 Th 1, 3G -009 TI-4, T -043
TSi-4, 3g 045 Sidl, s%g -085 TEI-6, S -418 Sfidl, Seeg -172
S, seeg -177 S, Seeg -203 Siidt, Seeg -218 SiidY, Seeg -310 Sfidt,
Sy -353 TH-4, ey —358 SfIdl, Secg —364 Sildl, Seeg -439 Th 1, S
-441 -9, S -442 TH-5, S -477 -4, S —487 Siil, e -
500 Siidl, Sseg -504 TH-4, Seeg ~507 Siidl, Seeg -523 Siidl, Sy -534
S, Se] -543 TI-1, &3 567 Sfidl, Seygac! —23 U-3 8 &g, Sy, —
125 SfidY, Seeg —143 Sfidt

Bhima Shubhra Rb-2019-20, Deshi Safed, HT-GR-2A-M-7(SC) (15-18)Big
bulb, HT-GR-2A-M-7 SGT-18, HT-GR-2A-M-8 (SC) (<15.0), HT-GR-2B-M-7
(SMC) (SC)(15-17.5), Indum HY-4 Rb-2019-20, MS -100x W-340 F1, MS -
100x W-448 F1, W-009 Ad-4, W-043 Ad-4, W-045 GP, W-085 Ad-6, W-418
GP, W-172 GP, W-177 GP, W-203 GP, W-218 GP, W-310 GP, W-353 M-4, W-
358 GP, W-364 GP, W-439 F1, W-441 M-9, W-442 M-5, W-477 M-4, W-487
GP, W-500 GP, W-504 M-4, W-507 GP, W-523 GP, W-534 GP, W-543 M-1, W-
567 GP, WHT-23A-3 Big Bulb, W-125 GP, W-143 GP

>26

=/ Nil

e—

Anthracnose

g/ Nil
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Tt R (o 2931 fofsda) fit ufeRiforar &
forg arrer e SitesRadT / wfa iR &1 qeaie
Ui (Wa) Amaor okl & @ st (foreg
I & fang PeT 60 TeT TSI STHRYT DT T
e mam ) afy R fr ofi dterf ot emfiret avat 5T @
TR BT TN 2 mam o1 & 65 | 70 &
SR ARl H 8Y T Pl Sof bl T 3R 0 7 5
THINT PRITGRT 1 I P gU wfifpar a1
affepsur fopar a1 15 AT o RTel R R e
(ufey dtem ey &Y aiAa A=) W SAis l & b
T B W SHTeT Uipfae Hhnu & dgd S9
TRRIeh el 9 W R SfEEeY 1608, 1655,
1695, RSIHT 2 W gRFRURET § 1 - 2 &I ®PR
9T & A1 TR UTQ U1 Pt 41 SIORAY 2 F 3
ol FH ST o |1 Aegfera feRIe 9T MU UgE
SRRl 1 3 F 4 & WhR & A1 Fagaefer & vy F
aiffesa fopa T | wfeRielt ofR dwford ufcriel & wu &
qiffpa StHuedl @1 HiHm deaer gRfRufrt o
e PR & STevd ¢ |

Evaluation of red onion genotypes/entries for
resistance to onion thrips(Thrips tabaci
Lindeman)

Sixty red onion genotypes were evaluated against
onion thrips under natural (field) infestation
condition. Two replicates consist of thirty plants
per replication were maintained. Foliage damage
was recorded after 65-70 days after planting, and
the reaction was categorized using 0-5 scoring
methodology. Data on thrips population (Avg. No.
of thrips/plant) were recorded at 15 days
intervals. None of the genotypes were found to be
highly resistant under natural infestation. Four
genotypes including 1608, 1655, 1695, RGP-2
found to be resistant with the score range of 1-2
under field condition. Forty-one genotypes scored
as moderately resistant with the foliage damage
ratting 2-3. Fifteen genotypes were categorized as
susceptible with the score 3-4. The genotypes
categorized as resistant and moderately resistant
need to be evaluated under artificial infestation.

arferet 1.26 : UTpfas WshHur IRFRAMT & dga @ B, oy et i ufeRiferar &g ae =

SHFSRAYT T i

Table 1.26: Evaluation of red onion genotypes for resistance to onion thrips, T. tabaci under

natural infestation condition

Moderately Resistant

0-1 3t mferiedt - -
Highly Resistant
1-2 TfeRTes /Resistant 4 1608, 1655, 1695, IRSd—2
RGP-2
2-3 gford TfeRied 41 1612,1613,1615,1617, 1618, 1619,

1621, 1622, 1623, 1625,1626, 1627,
1629, 1632, 1633, 1637, 1649,1656,
1657, 1658, 1660, 1661, 1664, 1666,
1668, 1694

546-DR SITR, T fhed, fiHr se
g, 9T e, ofiqr ofth, Seneiiem
1044 JeT., SI3NSIAMR 1048 A,
SIRMSMIIR 1050 Jed., SIRMSILR
1172 SR, HTI-TH-1, HUT - T
- 4, RS 1, X$ SiHYeT 1-3,
RS 3, RS 4
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1050 e, SRR 1172 3R,
PTI-TH-1, BT - W — 4, AR
1, ¥ SiHYe 1-3, 3RsiT 3,
SIRSIYT 4

546-DR, Bhima Kiran, Bhima Light Red,
Bhima Red, Bhima Shakti, DOGR 1044
sel, DOGR 1048 sel, DOGR 1050 sel,
DOGR 1172 DR, KH-m-1, KH-m-4, RGP-
1, Red Genepool 1-3, RGP-3, RGP-4

Highly Susceptible

3-4 GSESEHI] 15 1609, 1630, 1635, 1636, 1639, 1644,
Susceptible 1645, 1651, 1652, 1653, 1669, 1714,
offqr 97, SeSfiemR 1047 Jet., Y8
Bhima Raj, DOGR 1047 sel, Red
Genepool-1
4-5 3 Haeefier ; ;

Rre (Rrag 2361 forsdmr) A wfeRiferar & forg
TS STFuAaT / Afafea o1 qedia

Ui (W) AHAU arelt gRRRIRT & Sfarid @t
T o g e 65 AUha WTST STFIRAYT T Hed e
e T | Tifer GRRTGT et <R diel bl amfiet eh_a gY
1 RGN 1 ST T 9T F 65 | 70 &
915 Uil JPAT DI St fobaT TRIT 3R 0 A 5 bl TpIfRT
PRIV T SYART =l gV ARIfHAT T affepvur fépar
71 15 feHT & 3raRTer R e wvar (ufer dierr ey
& ST RAT) BT of AT TAT| WIS HHHT B
3iqiid g ot SfiFwrey srcafiies wferrefy gt arar mam
4, THTH 100 x 363 361, &g, 143 TUT TG 172
g et 313 SH-TRas! H 2 | 3 i U=l T S &
A Fferd HCRIET 91¢ T eI 29 ST P
Faeefer & U H 3R 28 B srefires wagHefel P vy
 arffera fomam |
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Evaluation of onion genotypes/entries for
resistance to thrips (Thrips tabaci
Lindeman)

Sixty-five white onion genotypes were evaluated
against onion thrips under natural (field)
infestation condition. Two replicates consist of
thirty plants per replication were maintained.
Foliage damage was recorded after 65-70 days
after planting, and the reaction was categorized
using 0-5 scoring methodology. Data on thrips
population (Avg. No. of thrips/plant) were
recorded at 15 days intervals. None of the
genotypes were found to be highly resistant and
resistance under natural infestation. Eight
genotypes including Agrifound white, Bhima
Safed, Bhima Shweta, Bhima Subhra, Indum-4, ms
100 x W-361, W-143 and W-172 scored as
moderately resistant with the foliage damage
ratting 2-3. Twenty-nine genotypes were
categorized as susceptible and 28 as highly
susceptible.
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Table 1.27: Evaluation of onion genotypes for resistance to onion thrips (7. tabaci)

Hagmefierar

Susceptibility range

qaffepxor

Categorization

ufafeai &t wean

No. of entries

yfafeay &1 am

Name of entries

0-1

araferes afcRiest

Highly resistant

1-2

TfeRIERt / Resistant

2-3

Sgfer wfRTed

Moderately resistant

A 4, TATH 100 x S 361, S 143,
TG 172

Agrifound White, Bhima Safed, Bhima
Shweta, Bhima Subhra, Indum-4, ms 100 x
W-361,W-143,W-172

3-4

Hagaefer

Susceptible

29

dioaesy —255, ST -262, AR - 2
T - Uq - 75 A, TaCIeR - 38 - U7 - 6
TR, QICSIR-5U-TH-6 T, asdl -
48503, MSA-49044, TGH -100 x T
4T, T 100 x el Ahe, THTE 100 x S&eg,

-448, TC 100 x Sguact 23 T, el Javl,
s —-009, s -063, g -043, S —
078, g -186, s&g -215, &g -340,
sy —-344, g -355, g -361, S -
367, S -448, &g ~500, Teeguact —23
T, SeRUac! —23 U-1,3euacied 11 & -
fipet TRfl - T -1, SegUaclsl -9 3Mg-
Terdt ~16-T9fl - T 7, a1 027

BSS-255, BSS-262, HTGR-2A-m-75¢, HTGR-
3B-m-6smc, HTGR-5A-m-6sc, IC-48503, IC-
49044,ms-100 x B. Shweta, ms 100 x P.
Safed, ms 100 x W-448,ms 100 x WHT 23A,
Phule Suvarna, W-009, W-063, W-043, W-
078, W-186, W-215, W-340, W-344, W-355,
W-361, W-367, W-448, W-500, WHT-23A,
WHT-23A-1,WHTS-11K-PICKLE-sc-m-1,
WHTB-9I-LT-15-mc-m7, Y-027

4-5

e Hagaefier
Highly susceptible

28

SIUACITH - 43 -t - 18-THT - TH 17,
Seguad! -23 U-1, Swguad -237 -2,
Feeguact —23 U-3, Sguadhlt —10 S —Terc
-15-THHH - T -7, Ssoquacidt —1 g —sfieh
-18-Tadl - W -7, Seguacet -3 At - St
- 18 - WAl - T 7, Sseyyaciel - 53 — Sfict
- 15 - Gl - T 7, SseguEce] - 7 St - St
- 18 - Tl - W 7, SsyuEc! - 8 Td -
Sfidt - 15 — Tt - T 11, Ssegqadt - 12 Te
- St - 15 - Reige - ™ - 7, S 461,
TG 477, T 488,
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-3 -367, 3% -394, 3% -398, %Y,
-401, Sg -406, Sg —414, T -
439, 3% -442, 3G -444, S=Y -215,
T 100 x S -453, a8 -055, @18 -
005

WHTS-4D-GT-18-mc-m17, WHT-23A-1,
WHT-23A-2, WHT-23A-3, WHTB-10J-LT-
15-smc-m-7, WHTB-1A-GT-18-sc-m-7,
WHTB-3C-GT-18-mc-m7, WHTB-5E-GT-
15-sc-m7, WHTB-6F-GT-15-mc-m?7,
WHTB-7G-GT-18-Sc-m7, WHTB-8H-GT-15-
mc-m11, WHT-12L-GT-15-REJECT-m-7, W-
461, W-477, W-488, W-367, W-394, W-398,
W-401, W-406, W-414, W-439, W-442, W-
444,W-215,ms 100 x W-453,Y-055, Y-005

VT fieh ASHHUT aTett TRIRITT o icia @it Rred & ot
AT 88 ofesgT dershHl/SaRad & UeeH &1 srendd
fopam manl Merest 1 Sfarg 7e, didt 5.0 SfiarE ge, disf
7.5 Siag Ae, dEwd 11/ - 3, dier - 14 -
1/T9- 3 qeT Sf-41 S0 Afed ©: e aehai ol
fera ufRiel & w9 5 qiffera R M| Het aFad,
et Ift, fie Swresy - 3 $uer, didft 15 Siard 7e
30, T 38 3T, THRAT — 471 — 30, SHleret 11/
- 4 3V, TRl 10.4 /TH-4 S0, St - 1 - ¥, Sff-
444 ua T AETT 6.7/TH-3 SR FAHHAT P
HacAefe o U H FHferd fohaT T | STFReY T TieTest
7.5 a1 He, Meast 15 Sfiarg 3uat, disf o - 1
301, fist 10 Sfiarg 7e, Tt 316 - 3ueT, Hanva -
L - 14.2 Sua, fenver dieft 0.5 Suat, St - 18 -
30, Sit — 91 — e, Sit — 20 S0, Sit 282 3, Sif -
517 $UeT dIT St 559 Vet JTfeeds Fagefier o & urg
Y| ol pror qorT Red JhaM iR Red weedr (r=-
0.897 =) & s AE-AaY faowm A sy e
3R Rt Fe=eT & 9 o FHRIHD HeY BT udT gl
T Pl FARIMhA (r= - 0.597) T oAt A (-
0.836 #3) H |l Ry I SR HE=aT & A1 T
TBRIHD g —<atl U2l g3l

A
aS s
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The performance of thirty elite garlic
lines/mutants to onion thrips was studied under
natural infestation condition. Six garlic lines
including Godavari 1GY Mut, PB 5.0 GY MUT, PB
7.5 GY MUT, CES 11/M- 3, SBT-14-1/M-3 and G-
41 EL categorized as moderately resistant. The
lines such as Phule Baswant, Godavari CC, PB
EMS-3 EL, PB 15 GY MUT EL, AC 38 EL, ACC-471-
EL, CDT 11/M-4 EL, SAT 10.4/M-4 EL, G-1-C, G-
444-EL and CBS 6.7/M-3 were categorized as
susceptible. Genotypes Godavari 7.5 GY Mut,
Godavari 15 GY EL, PB EMS-1 EL, PB10GY MUT,
ACC-316-EL, COL-CDT-14.2 EL, COL PB 0.5 EL, G-
18-EL, G-91-EL, G-20 EL, G-282 EL, G-517 EL and
G-559 EL were highly susceptible. The
correlation analysis between leaf angles and
thrips damage and thrips density (r=-0.897 **)
revealed that a negative relation between thrips
damage and thrips density. Further, total
chlorophyll (r= - 0.597) and phenol content (-
0.836 **) also showed anegative correlation with
thripsdamage and density.
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Table 1.28: Evaluation of garlic lines/ genotypes for resistance to onion thrips

0to1l rafdre wfcrieft i i
Highly resistant

1to2 gferyeft ) i

Resistant

2to3 Hgferd uforedt 6 Mt 1 Sftarg gy, didt 5.0 Sftars waged, dift
Moderately resistant 7.5 Sfiarg vy, g 11 /W 3, Tl - 14 -
1/ 3, Sft 41 gua

Godavari 1GY Mut, PB5.0 GY MUT, PB 7.5 GY
MUT, CES 11/M-3, SBT-14-1/M-3, G-41 EL

3to4 SECSNIEH 11 Bl gxdd, MRt AR, dist Sumea 3 gue, dist
Susceptible 15 Sffar$ gt $Uet, Tt 38 $Uat, TRt 471
30et, SIS 11 /79 4 30, TS 10.4 /TH-4
30, St - 1 - &Y, St 444 - SUq, Hiegw
6.7/H-3

Phule Baswant, Godavari CC, PB EMS-3 EL,PB
15 GY MUT EL,AC 38 EL,ACC-471-EL, CDT
11/M-4 EL, SAT 10.4/M-4 EL, G-1-C, G-444-EL,
CBS 6.7/M-3

4105 It FagTefier 13 MRt 7.5 Sfiarg oe, Meest 15 Ssharg §uer, dist
Highly susceptible STATH-1 30, disft 10 Sfiars Ac, G 316 -
$ud, Hfieiver - AL — 14.2 v, Htenver dist
0.5 30, SiI-18 - 30T, St - 91 - 3T, Si-20
3T, ST 282 0, Sft 517 3T, Sit 559 30
Godavari 7.5 GY Mut, Godavari 15 GY EL, PB
EMS-1 EL, PB10GY MUT, ACC-316-EL, COL-CDT-
14.2 EL, COL PB 0.5 EL, G-18-EL, G-91-EL, G-20
EL, G-282 EL, G-517 EL, G-559 EL

TforeT 1.29 : A SISl 3 UTey HifcrdhT, Sia Imafaes tRiteRi oiR Rt Jear v Rrew waar &
qeg foged= Ag-Ha Yy quiich

Table 1.29: Pearson correlation co-efficient between plant physical, biochemical parameters and
thrips damage and thrips density of garlicgenotypes

AT 10T/ Leaf angle -0.483 -0.897**
el fhelel JT3T/ Total phenol content | -0.303 -0.836%*
Pl FARITh / Total chlorophyll -0.278 -0.597
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Wda dAT goAd gde fAfy & siafa @isie
viRaeT & famg afeRiferaT & forg a=1 sigea
Hrwhifem

FISICRT Ul 31T o fakag URRITYT &1 el & &
RIS | Sa TiE T detrd aNie IRRURY 1 &
iRt B: gforyg womfer & wiftrn A v,
V. CYIRITH, . HeheH, U. Uellgd, . fhegariv,
. IR TAT T, IS~ Y Fh1fE Y 78 | Faas
Ug S H, die U uRig | Al Bl Fepfid aw
Hepdl E Tl 24 faf & |1 smHa R R Ut R &)
HTOT STIT 8 | Ieh ST5ed o gd HIRaT (Ve A7) ueit
T ! AGB® IR | e gl wic H a1 i
B T 9§ i T7; 3R TS SHAged Bl |
IR QRIS @ 2 U, UfTsr & Udbel qad
TNRCR ddl Bl Ut Wie & qeg 97 H 39 Rl |
TIHTIRT frar i s @t SHge a gqd!
A ugd off | Tdep €T NS uxig I &1 fepaT T
SR WY & 1 A 5 & Thel P SHINT PR gL TfIerad
THAN DI FHINT 6T TE| 4P Il THg 919 |,
SATGT 1 3Tl 3Tl YA Gfergd Uit &l uferi arel
SR # BYeT T 3R i gRT 93 & uxig § i\ o
A fpar T aRfRe w@ sifcm amat JR gl Bl
St P2 TRIT1 1 A 5 & el T SUINT bRel gY fererd
THa B FHINT 6t 13| gRum H gat Ferr fF IR
vford STl Ad: U, CgaRINgH, U. Hebeed, U
VTN QAT U g § Ufied e & forg
A ST ®PR Vel ga R wsie]
Ui 1 URRITUET &1 gar gordm g1 36t SRM, T
foovg e’y QAT U. N~ ! 7 Hferiel & w7 o
giffpd fpam Tl FEdd wg S b dgd ~ghaH
TRISIGT UTY Y SASSReal l Sid geATd ONig 8§ ST T
qg I Fagmeftaar § e ufafar e o
fireft| omag, Saemefierar & aRad= Areficha & sadh
I & ST B AT BT &1 bl 8, 3o S
TS fopT Y SiSRAUT OR @ ST=eial a7 g UR JoTeR
BT UST | W& UG S & dgd <[ URiaIgT uTg
S dTel SH-eed] Bl PR delld UGS S &b BRI
aeefter atf & wIHTaRd favar mar e
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Screening of wild germplasm for resistance
against Spodoptera exigua under free and
forced choice method

Accessions of six Allium species, namely A. cepa,
A.tuberosum, A. macranthum, A. angulosum, A.
fistulosum, A. fragrance and A. chinensis were
screened under both free-choice and force-choice
condition for resistance against Spodoptera
exigua. In the free-choice test, insects can infest
the samples of their choice, where antixenosis is
usually measured with this method. Pre weighed
(1 gm) leave samples of each of the germplasm
were randomly placed in a petriplate which was
divided into six equal sectors; and each
germplasm being replicated thrice. Single third
instar larva of S. exigua was transferred into the
central portion of the petriplate in such a way that
it had equal access to all germplasm. Feeding
preference was recorded on the hourly basis and
the percent damage was scored using a scale of 1-
5. Whereas in forced choice test, larva was
released into the jar containing leaves of
individual Allium species separately, ensuring the
restriction in the choice of the sample by the
insect. Both initial and final larval weight was
noted. Percent damaged was scored using a scale
of 1-5. Result revealed that four Allium species
namely A. tuberosum, A. macranthum, A.
angulosum and A. chinensis showed least mean
score for percent damage thereby denoting
resistance to Spodoptera exigua. Meanwhile, A.
fistulosum and A. fragrance were categorized as
moderately resistant. The genotypes which were
found to be least preferred under free choice test
have shown differential reaction in their
susceptibility when tested under force choice.
Perhaps, changes in the susceptibility might be
due to restricting the pest to their choice of the
germplasm thereby forcing them to survive on the
given genotypes. Those germplasm which were
found to be least preferred under free choice test
had shifted to susceptible category due to rigorous
force choice test.
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e 1.20: geT u¥ig faftr
Fig. 1.20:Forced choice method

o 1.21: s wig fafr
Fig. 1.21: Free choice method

aferast 1.30 : T UG galTd uNie fafd & oicnfa wisieevr ofaiper & famg wfoRifea &g o= Svga

I agr ufafsrar

Table 1.30: Behavioral response of wild germplasm for resistance against Spodoptera
exiguaunder free and forced choice method

T SR R 2 MR
A. tuberosum

7. Hoerg R 2 MR
A. macranthum

v, QeI R 3 MS
A. angulosum

v, g MR 4 S
A. fistulousm

T IR MR 4 S
A. fragrance

T, e R 2 MR
A. chinesis

(R: vfeRielt; MR: gem ufeRielt; MS: qeayq Sagefiar; S: ddgefie)
(R: Resistant; MR: Moderately Resistant; MS: Moderately Susceptible; S: Susceptible)

foroe 291 & favemg ufeRifRra & forg e dspwor
& g a3 Ofor™ SIged ot BhifeT

Rre7 291 & fovg URRITICAT &1 udl o & forg
Vfererd SIS bt 1.1 SRl Aa: U. §epTs, V. CFavIvA,
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Screening of wild Allium germplasm under
artificial infestation for resistance against
Thrips tabaci

Accessions of 11 Allium species, namely A. hookeri,
A. tuberosum, A. macranthum, A. angulosum,
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v. Heheer, U VIel, U. fvgelki, U BN, T
STecT$H diel, T. a7 fopest wiiiicH, v, cirsaNe, T.
AT AT U. TG Dl B3 BT DRI I THG
aRfRfT & forar mam| ufy dier @ 30 forsa ot g
TTERIT aTet e el H BT T-T| Uit Jehsa Hicierd &
MR R g Bl Ufereft/srafes  uferiedt,
gferielt, meay uferielt, meay Hagaefiar ok el
siaeefiet & v H arfferd foar ) g 35 75 AT 918
IR RN 7 T1efss HU A g 10 uid il & fog
THAH (ST (1 9 5 Thet) & 18 3R aRommT A g ger
fop Ui SHHger Aeay uferiedt, g mea dagasfier aiik
IR Fagaefer &1 B8 off SFger uferied 3iik st
wrfeReft et o ¥ e

I 37 IR 5 P fORrATet /1 BT SIH e T
3R S T/ 100 U9 AT YR & B9 § Uepfed foa
7| ROl | 9dT Felt 3wt a9 v 9er, T
HIRT TUT . T~ H 3= Wil & g A el
foTet &t 3= w3 2 O 3t ufeRIfra fohanfaftr &
foTq STRERR 7T 17 |ehe g

A. fistulosum, A. fragrance A. atticum pall, A.-cepa-
var aggragutum, A. ladebouramun, A.
schenoparasum and, A. chinensis were screened
under force-choice condition for resistance
against Thrips tabaci. Nearly 30 thrips/ plant were
released into each pot individually containing
these accessions. Based on the foliage damage
percentage, germplasm are categorized into
immune/ highly resistant, resistant, moderately
resistant, moderately susceptible and highly
susceptible. Damage rating (1-5 scale) was given
for 5 randomly selected plants in each replication
at 75DAP and the results revealed that 5
germplasm were found to be moderately resistant,
2 moderately susceptible and 4 susceptible. No
germplasm fell under the resistant and highly
susceptible category. Further the total phenol
content of these accessions were estimated and
expressed in mg/ 100 gm fresh weight. Results
revealed that the accessions viz., A. angulosum, A.
fragrance and A. chinensis have high concentration
of total phenols than other accessions which can
be attributed to its resistance mechanism.

fo 1.22 : A a1 vlorm weTTfcrdl A P fOheTe A
Fig.1.22: Total Phenol content from different wild Allium species

T 9Ta o foTQ WISt STl &t BhIfAT

R&ft 2019-20 @ AR YT &M@ & oG Pl 73 ST
STFTSRAT 1 BeTTs = o foft Teb W e famam |
qlerur ot aut & 37s areft fRAfT 7 fohar ma &R g
SeffepRur 31T (AU B 50 - 75 o SIR) & SRE
AR 25 &A1 g Ri=mg &l JApa q@T Sad h
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Screening of onion genotypes for drought

A field experiment was conducted to screen 73
onion genotypes against drought stress during
Rabi 2019-20. The experiment was carried out
under Rain-out shelter and drought stress was
imposed by withholding irrigation for continuous
25 days during bulb enlargement stage (50-75
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uRfRufR Seust &t 8 off ariferes Rars arer Faifya
it (75-85%) @ o H ST gard dTet diyi H
JMUfeD STt AT (45-55%) | SGE-IT P! gof i
TS| [t STFIRAUT T S7eh ahg R W Hfcrerd ageTd &
SR W Tepel T T AT| YT S&ME b el 3
SoReUl & gepldet H Athe SIFIRT JT S 310,
S 567, Teog 358 TYUT el SiHU™Y JAT HIfey
1740 eRRfaT fagm oiR Iust weels & Amet § S8R
Ul NI AT S SIYReUl Bl UgE @l Al
ST & W H H TS|

STeT GaT9 & FCHIA ST Wi 1772 TUT S 261
T gfedr sgaR 3R Iust U g ol e iR gafery
38 T Haemefer ShFed o ©u § arffere fopam |

days after transplanting). Significant reduction in
RWC (45-55%) was recorded in water stressed
plants in comparison to controlled plants (75-
85%) with scheduled irrigation. All the genotypes
were categorized on the basis of percent change in
their bulb weight. The white genotypes viz. W-
310, W-567, W-358, and red genotype viz.
Acc.1740 was found to be superior in their
physiological and yield performance in
comparison to other genotypes under drought
stress. Thus these genotypes were identified as
drought tolerant genotypes. The genotypes,
Acc.1772 and W 261 recorded with poor growth
and yield performance under water stress and
thus classified as drought sensitive genotypes.

aforesT 1.31 : T GaTE ARS[AT & foIg TSt S5yl &1 Fiesvor

Table 1.31: Categorization of onion genotypes for drought stress tolerance

affepxor

Categorization

&g WK § ufdierd agema
Percent change in bulb weight

1ot &Y fhe Td ShiFTeg

Onion varieties and genotypes

10 ufderd & a9
Less than 10%

wfesor

Tolerant

TS W & SHRY : See3 - 310 S, Seg -567 W™
1, 35 - 358, 3% - 253, g - 226, g - 136
&, g — 464, g — 353 F, e - 215,
SsegUacidl - Sfidt - 18 - T 8 — THdl, Sseguacivd —
8 U9 - Sfidt - 15 - Ut - W 7, Seeg —353, & -
597 =g - 448, Sseguacivd ~15-18- U7 8- UHH,
o7 A

White onion genotypes:W-310 GP, W-567 M1, W-358,
W-253, W-226, W-136 GP, W-464, W-353 GP, W-215,
WHTB-GT-18-M8-MC, WHTS-8H-GT-15-MC-M7, W-
353, W-597 x W-448, WHTS-15-18-M8-MC, Bhima
Shweta

AT RIS & ST : Wy 1740, Wf 1773, wifd
1726, WY 1735, TF 4, TIRMRA - Th 5, HHT ase 38
Red onion genotypes: Acc. 1740, Acc. 1773, Acc. 1726,
Acc. 1735, M4, NRC-F5, Bhima Light Red

IR AR
Intermediate

10-30%

S AN &b ST« g3 - 227 SfidY, Seg -119,
g - 534, 39— 500, S - 285, TG ~ 567
SiidY, Seeg - 097, S&eg - 523, Secg - 390, &g -
487, 5 - 385, oY — 369, TG — 418 W 1, T
— 418 Sl <3t whe, T Whe, ot Javrt

White onion genotypes:W-227 GP, W-119, W-534, W-
500, W-285, W-567 GP, W-097, W-523, W-390, W-487,
W-385, W-369, W-418 M1, W-418 GP, Deshi Safed,
Bhima Safed, Phule Suwarna

Continued on next page.....
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Tl WIS SIFVeY : WIfe 1742, Wife 1737, Wify 1734,
mfy 1755, wify 1770, Wy 1741, wfy 1784, wife
1725, wify 1738, Wiy 1723, Wiy 1753, wifd
1747, Wifff 1739, TH 6_ o 10 (3 SrASamR T
51 4

Red onion genotypes: Acc. 1742, Acc. 1737, Acc.
1734, Acc. 1755, Acc. 1770, Acc. 1741, Acc. 1784, Acc.
1725, Acc. 1738, Acc.1723, Acc. 1753, Acc. 1747,
Acc. 1739, F6x]10(W) DOGR F5M4

SECENICH 30- 50% e QST SIHYY ¢ S&eg - 261, S&g — 136 T 1,
Sensitive S — 310 TH 1, S — 431, S - 414, S -
498, S&g - 217, S&g — 127 TSl -5, 15 027 Siidl,
ar$ —100 S, st —48310 (defl), Seeguacivd -
15 - 18 - TH 8 - U9, Sequac! - T (15 - 17.5),
geoguacid - 3 ¥t - ofit - 18 - TR - T\ 7 - 19 -
20, 4T g3

White onion genotypes:W-261, W-136 M1, W-310 M1,
W-431, W-414, W-498, W-217, W-127 AD-5, Y-027 GP,
Y-100 GP, IC-48310 (Y), WHTS-15-18-M8-SC, WHT-AM
(15-17.5), WHTB-3C-GP-18-MC-M7-19-20, Bhima
Shubhra

Tt WITST SIFuRaY : Uiy 1772, Wify 1671, Wife 1724,
e 1769, Wiy 1751, Hfiur orfeh, “far foeea

Red onion genotypes: Acc. 1772, Acc. 1671, Acc. 1724,
Acc. 1769, Acc. 1751, Bhima Shakti, Bhima Kiran

fo 1.23 : @1 9@ & Sfaa wHife & o & forg ufige @i SiReat 1 ueeH

Fig.1.23: Performance of contrasting onion genotypes for physiological traits under drought stress
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W% 2020 & SRM TH ¢b H RGPl P
TR Icu= PReh STeTHRTE AT & oy e 48
1T ST 6t FhIET Y 1 45 o qR weT dig
B WD P THA B 9T T R I I mam
TR T SURT Uil T STeT™RTe STIR PR §Y &l
&6l Fdg | i ). HUR & el TR dTel b B Q@11
MR &4 AT T STerRTa SUR 3T T 3iiR Idd
SR Uil &l §glell & ol [am M1l SR
aRFRURT & 3idfa dte &t ggar 3iik iR Ia=efifaar
BT AT R & forg dtelf i FRT ude 24 €
JURTT &1 TS| glert b Iaxoiid! et Ht G 3R <o
SUER & 15 o SR dgrell Ufierd & SR W)
STl 1 Jrafies Hagaefid, Hdeaefid, ged
Fagelie, qed Al qUT Afgw] & HY H iepd
fopar mam| fpet ®, ofiar 51 Y o ofiqr orfeh d gema
STIR & 9 foT SR 50 | 80 Tifcyera &t dier sgref!
P FY 100 UfIerd IR g5t Y TS| 3t UPR,
e fopy MU SfFvedt H, Srftrean Saxetifaar
gfcerd (81-100%) TT 3BT gl (80-100%)
Pl 3 439, S&3 340 TUT UIH 1751 H Sof b 15
3R SN ¢ STeTHRIE A STTRRY & Y H aifiep
o |

31 STERYT &bl T H SIReY Ul 1726 3rfid
aeAefier g mam R 100 wfrerd uter JogeR got
BT

Screening of onion genotypes for water
logging stress tolerance

A total of 48 onion genotypes were screened for
water logging tolerance during kharif, 2020 by
creating an artificial water logging condition in
tank. The 45 days old seedlings were transplanted
in plastic containers and allowed to grow. After 40
days the plants were subjected to water logging
treatment by placing the containers in tank
containing water to a level of 3 cm above the soil
surface. Water-logging treatment was imposed for
continuous 10 days after that plants were kept for
recovery. Plants were monitored after every 24
hours for evaluating its growth and plant survival
under water logging. The genotypes were
categorised as highly sensitive, sensitive,
moderately sensitive, moderately tolerant, and
tolerant on the basis of number of days survived
and recovery percentage after 15 days of stress
treatment. Among the varieties, Bhima Dark red
and Bhima Shakti recorded with 100% survival
with 50-80% plantrecovery after 10 days of stress
treatment. Similarly, among the studied
genotypes, maximum survival percentage (81-
100%) and good recovery (80-100%) was
recorded in W-439, W-340, and Acc. 1751 thus
categorised as the water logging tolerant
genotypes. Genotype, Acc. 1726 with 100% plant
mortality found to be highly sensitive to water
logging stress as compared to other genotypes.

qTferest 1.32 : STAYRTE ga1d i AIRSAT & forg @iTet SHAuwyl &1 aefia=or

Table 1.32: Categorization of onion genotypes for water logging stress tolerance

i Hagafta | o Iy 1726/ Acc. 1726 ThUthsesy, 1654, WY 1726, UIfH
Highly sensitive 1744

AFW, 1654, Acc. 1726, Acc. 1744
RECERICH <20 S 498/ W-498 iy 1742/ Acc. 1742
Sensitive
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HHT 21 s, i afh

W-439, W-340, Acc. 1751, Acc. 1747,
Acc. 1741, Acc. 1755, Bhima Dark
Red, Bhima Shakti

ERicaul ufdrerd SRt ufcrerd oR smeniRa qgTett mfdrerd R smeniRa
Categorization Percent | Based on Survival % Based on Recovery %
qegw e 21-50 e 1654, "Ifd 1657, IfH 1658, i 1738, Wiy 1745, Wifd 1818,
Moderately e 1735, "if 1742, uifer 1734, uif 1619, wifer 1724, wifd 1740,
sensitive T 1744, S 464, $=g 337, it 1746, Wt 1748, wify 1774,
diTAT 133, TUthesey, 9SSR 102, | wifH 1657, WifW 1735, Wit 1743,
T 3, i e Ys, St W, i | Seeg -337, Ty, -464, T, - 498,
Acc. 1654, Acc. 1657, Acc. 1658, Enl
Acc. 1735, Acc. 1742, Acc. 1734, Acc. 1738, Acc. 1745, Acc. 1818, Acc.
Acc. 1744, W-464, W-337, BSS-133, | 1619, Acc. 1724, Acc. 1740, Acc.
AFW, Udaipur 102, Bhima Raj, 1746, Acc. 1748, Acc. 1774, Acc.
Bhima Light Red, Desi Safed, Bhima 1657, Acc. 1735, Acc. 1743, W-337,
Shweta W-464, W-498, Desi Safed, Bhima
Light Red, Bhima Raj, Bhima Shweta
ey Hfgsy 51-80 oIy 1728, I 1746, W1 1748, it 1756, wifer 1822, wif 1729,
Moderately iy 1773, wifer 1738, wIfer 1745, uif 1736, wifer 1734, wify 1737,
tolerant oy 1818, wif 1619, wifer 1724, i 1747, Wifg 1753, W9 1741,
i 1729, wifer 1753, wifw 1736, | "ifi 1755, wifer 1773, IR 102,
Wt 1774, We 1737, WA 1740, | S8 306, WM X, T afh, HiHT S
wifr 1743, wftr 1756, wift 1822, | X, HHT A
Seeg —306, WA fopre, HiH G, HHT | Acc. 1756, Acc. 1822, Acc. 1729, Acc.
Q‘é 1736, Acc. 1734, Acc. 1737, Acc.
Acc. 1728, Acc. 1746, Acc. 1748, Acc. | 1747, Acc. 1753, Acc. 1741, Acc.
1773, Acc. 1738, Acc. 1745, Acc. 1755, Acc. 1773, Udaipur 102, W-
1818, Acc. 1619, Acc. 1724, Acc. 306, Bhima Red, Bhima Shakti, Bhima
1729, Acc. 1753, Acc. 1736, Acc. Dark Red, Bhima Kiran
1774, Acc. 1737, Acc. 1740, Acc.
1743, Acc. 1756, Acc. 1822, W-306,
Bhima Kiran, Bhima Super, Bhima
Red
wfesy 81-100 | g -439, Sg -340, UMW 1751, | Wifer 1751, g -439, S&eg -340,
Tolerant oIt 1747, Wi 1741, W4 1755, | Wifd 1658, Wiftr 1728, digAwd -133,

AT R
Acc. 1751, W-439, W-34.0, Acc. 1658,
Acc. 1728, BSS-133, Bhima Super
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IRASHT 2 : IR TSI+ &b qTEaH A WS
T TEY T ATTATND GUR

2.1 : YIST YRS < fore o @St {1 orot=e
AT TS IR ST G 2TehHi T Jediane

ot T AT 07T T el T o forg et fonet
&P AT A1 U WE (30 dHH), & (27 JorshH)
TAT W (33 FAHH) & SR T TSI dAhHT hl
Heieh feparm 1|

ged @ HT & GRM, SIBISIeR 546 - SRR
(54.22 T /3.) 3R 3NN 1610 (44.36 T1/7.)
FAAS o1 foest e erfeh (40.86 ©1/2.) 1 g
T 9ER U T SR A1 E T TR e drel MeApR
3R 98 IMBR dqTet g (89 A 98 UMW) | AT & 374
86 Tfcrera 3 21 Y fquur Ty Iuwt @i 4 ufdrera |
ft B s dTel B &1 HUSRY & TR HIg SURIT Fodd
HH USRI Jbaa |1 fh (20.17 wfcrerd) # w@
TR SIBISIAR 1613 (22.18%), ISR
1043-S1IR, SweNSflelR 1614 (23.53%) T
ISR 571 -TA3IR (24.54%) B YR TT Sfefhp
ot arfek 5 a1g 29.79 wifeerd &t ga|

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

2.1: Breeding improved onion varieties for
table purpose

Evaluation ofred onion advance breedinglines

Advance breeding lines were evaluated during late
kharif (30 lines), rabi (27 lines) and kharif (33
lines) along with checks for 24 different traits.

During late kharif, DOGR-546-DR (54.22 t/ha) and
DOGR-1610 (44.36 t/ha) were found superior
over best check Bhima Shakti (40.86 t/ha) with
darkred, globe and big sized bulbs (89-98 g), more
than 86% marketable yield and less than 4%
double bulbs. Minimum storage loss after four
months of storage was recorded in Bhima Kiran
(20.17%) followed by DOGR-1613 (22.18%),
DOGR-1043-DR, DOGR-1614 (23.53%) and
DOGR-571-LR (24.54%) whereas in Bhima Shakti
(29.79%).

qrfereT 2.1 : Tod! @RI% 2019-20 & IR WS UG TR ATl WA W IS dehd
Table 2.1: Seven best performing advance breeding lines during late kharif 2019-20

ZIeMofielR 546-EIR | 54.22 92.16 |97.84 |3.86 3.98 12.19 123.33 | 1.17
DOGR-546-DR

SaeNaR 1610 4436 | 86.08 |89.13 |3.21 10.49 12.48 122.33 | 1.03
DOGR-1610

glefieiie 1014 - 41.45 89.58 | 8934 | 219 6.75 12.57 123.33 | 1.13
SilamR

DOGR-1014-GDR

SR 1604 40.85 88.48 | 9835 | 0.88 9.50 12.32 122.33 | 1.11
DOGR-1604

SeAoNeR 1614 4026 | 9649 | 9206 | 0.92 1.42 12.71 124.00 | 1.22
DOGR-1614

RS 4 39.26 81.76 | 84.10 | 3.80 13.94 12.27 12233 | 1.16
RGP-4

Continued on next page.....
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AaffiamR 1657 3818 |93.89 |96.07 |213 2.74 12.60 124.00 | 1.12
DOGR-1657

e arfeh (o) 40.86 | 9523 |9442 | 1.30 2.58 12.36 128.67 | 1.12
Bhima Shakti (C)

flar AR (i) 33.09 |8354 |9661 |4.65 11.58 13.33 126.67 | 1.17
Bhima Super (C)

1t/ CV (%) 11.05 6.97 9.08 21.21 16.68 4.45 1.41 -
Terel/LSD (P=0.05) | 3.41 9.68 3.13 3.79 7.15 0.90 2.84 -

(MY: Marketable Yield; MB - Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E:P : Equatorial to Polar diameter)

&t H v & SR, SIeiSiieR 1614 (51.40 ©/38.)
qorT SIaTSieR 1613 (50.32 T/7.), FI4S a1
fopet ofier itk (45.71 T7/2.) & geprael § dgeR U1
U 3R 78 TR T, MAThR 3iR T HR dlel g
(81 & 83 7m), 97 ufderd & ot a1ferp faqoe o
I oft iR 77 8 37 3 faerd 1 off 9 S drel ohe
Ai[g &1 HUSRU & IR ATE SR A PH HUSRUT
THA TGRS 38 2 (VT 355) (23.16%) U
TR AT afth (23.46%), SIfSNeR 1614
(24.95%), SIBNSHIAR 546 - SR (25.88%) 34K
SINSMeR 1611 (27.27%) H gt fopam |

During rabi, DOGR-1614 (51.40 t/ha) and DOGR-
1613 (50.32 t/ha) were found superior over best
check Bhima Shakti (45.71 t/ha) with dark red,
globe and big sized bulbs (81-83 g), more than
97% marketable yield and less than 3% double
bulbs. Minimum storage loss after four months of
storage was recorded in NHRDF Red-2 (L-355)
(23.16%) followed by Bhima Shakti (23.46%),
DOGR-1614 (24.95%), DOGR-546-DR (25.88%)
and DOGR-1611 (27.27%).

arferept 2.2 : I 2019-20 & IR AAIS UG HRA dTet AT W TSI d9MhH

Table 2.2: Seven best performing advance breeding lines during rabi 2019-20

SlASTIeIR 1614 51.40 98.89 81.09 0.77 0.24 13.05 101.00 1.03
DOGR-1614
Sl3fISiIeR 1613 50.32 96.90 83.50 2.54 0.17 13.19 100.00 1.03
DOGR-1613
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SIaiISiaR 1613 4852 | 9441 | 81.08 3.82 1.64 12.69 99.33 1.03
DOGR-1044-Sel

amefianR 1172 - R | 4849 | 96.13 | 81.79 1.74 1.75 13.23 99.00 1.03
DOGR-1172-DR

SRS 4 4615 | 9413 | 81.22 3.40 2.11 12.83 100.67 | 1.02
RGP-4

RS 5 4519 | 9395 | 80.51 2.07 3.18 12.61 99.00 1.02
DOGR-1414

RS 5 4498 | 94.17 | 77.14 2.11 3.17 13.08 101.00 | 1.03
RGP-5

offmr arfeh (o) 4571 | 9717 | 76.69 1.95 0.18 13.44 104.00 | 1.03
Bhima Shakti (C)

QAR (i) 4442 | 9483 | 7435 2.74 1.69 12.35 104.67 | 1.02
ALR (C)

ofar fhre (qerirr) 42.84 | 96.72 | 72.28 2.18 0.42 13.13 104.00 | 1.02
Bhima Kiran (C)

=T ale ¥8 (o) 40.67 | 96.42 | 74.20 2.16 0.81 12.99 104.00 | 1.03
Bhima Light Red (C)

HHdt/CV (%) 9.74 2.79 7.89 34.66 47.68 | 3.19 1.32 -
vegRrel/LSD (P=0.05) | 3.73 4.30 9.50 3.94 3.68 0.67 2.17 -

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E: P- Equatorial to Polar diameter)

R A & GRM, T e T 81 38 (13.09
T/R.) & phleet § SIASHeR 1612 (21.83 /2.,
SINSMIR 1604 (20.58 T7/3.) dAT SIBMSHRIR
1627 (17.36 T/%.) 98K 9T | § GeRpAI H >65
yfcerd I iftrp &Y fuue I By Ius 918 T8 SR
A1 g SeiefleR 1627 (1.14 ufderd Sie aret g)
DI BISIR AT dPH SIS TG AR alel Hal d I U
SIRTISTRIR 1612 WGaTs H =g7ad 99 (96 &) |
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During kharif, DOGR-1612 (21.83 t/ha), DOGR-
1604 (20.58 t/ha) and DOGR-1627 (17.35 t/ha)
were found superior over check Bhima Dark Red
(13.09 t/ha). These lines also recorded >65%
marketable yield and were free from doubles and
bolters except DOGR-1627 (1.14% doubles).
Minimum days to harvesting recorded in DOGR-
1612 (96 days).
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qrfereT 2.3 : WAH 2020-21 & SR AIHB UG HRA aTel AT IR TSI Jerehd
Table 2.3: Seven best performing advance breeding lines during kharif2020-21

SaieiiamR 1612 21.83 100.00 | 52.75 0.00 0.00 11.64 96.00 1.04
DOGR-1612

SR 1604 20.58 100.00 | 50.88 0.00 0.00 11.80 98.00 1.08
DOGR-1604

et 1627 17.35 65.28 45.18 1.14 0.00 10.92 98.00 1.03
DOGR-1627

ISt 3 15.91 65.79 43.66 0.00 0.00 11.12 98.00 1.03
RGP-3

SaieiaR 1014 - 14.29 65.75 41.14 0.00 0.00 11.48 97.00 1.04
SHigiamR

DOGR-1014-GDR

SathiamR 1657 13.88 69.52 33.37 0.00 0.00 11.63 98.00 1.03
DOGR-1657

glefieiieTR 1047 - 13.64 79.32 34.26 0.00 0.00 11.22 100.00 | 1.04
A

DOGR-1047-Sel

SaiehiamR 1047 - 13.09 71.17 33.93 0.00 0.00 11.32 97.00 1.04
Jel

Bhima Dark Red (C)

AT R (o) 10.10 50.22 40.49 0.00 0.00 11.15 97.00 1.04
Bhima Super (C)

3ept Pl (qeid) | 7.52 51.82 30.20 0.00 0.00 11.31 98.00 1.04
Arka Kalyan (C)

At/ CV (%) 10.17 11.70 12.79 22.81 10.87 9.82 1.81 -
TewHEt/LSD(P=0.05) | 3.53 11.75 8.32 4.66 0.00 1.86 2.91 -

(MY: Marketable yield; MB: Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total soluble solids;
DTH: Days to harvest; E: P- Equatorial to Polar diameter)

T TITST 3 TR TSI G2TehH1 bl Jeich=

Tgdl @I% H T H e bl B AT 51 TS
derepHl o, It AT 50 dershH! BT SR Wi HE A
41 JehHT T Feich fhdT TATI TEd! WRIh AT &
SR A4S o1 fobest e afeh (44.34 ©1/3.)
o | el 07— 2/TaAMR 2 (55.44 TT/3.),

64

Evaluation ofred onion initial breedinglines

Fifty-one breeding lines were evaluated during
late kharif, 50 lines during rabi and 41 lines during
kharifalong with checks. Duringlate kharif, LK-07-
C2/LR-2 (55.44 t/ha), LK-07-C2/DR-3 (50.31
t/ha), LK-07-C2/LR-1 (49.10 t/ha) and Red
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T 07-¥1 2/1eR 3 (50.31 /R.), Teddb 07 -
A 2/TAsR 1 (49.10 T/R.) 3R ¥ SfHge 7
(49.01 TF/2.) S8R 9T 1Y 3R A1 & T7H TR A1,
MATPR 3iR I8 AMMPR a1t g (110 | 152 71H), 63
yfdrerd & 31fie &Y fIuur 1w U g <l TS | HUSRUT
& IR HIE IR ~IIH TUSRU T bl HHT R
(20.65%) H T TEURTT SIASISTR 1043 — STAAR
(22.40%), SRR 670 - Jdt. (25.12%) Te
Telh 07 — ST 2/Tet’lR 3 (26.40%) H got fobam
STafeh gRIh! JorT | a1 fovet T ok H HugRum
PN 27.53 HfcIerd &f g3l

Genepool-7 (49.01 t/ha) were found superior over
best check Bhima Shakti (44.34 t/ha) with dark
red, globe and big sized bulbs (110-152 g), more
than 63% marketable yield. Minimum storage loss
after four months of storage was recorded in
Bhima Kiran (20.65%) followed by DOGR-1043-
GLR (22.40%), DOGR-670-Sel (25.12%) and LK-
07-C2/LR-3 (26.40%) whereas Bhima Shakti
(27.53%).

qTfereT 2.4 : UB WRIH 2019-20 & IR FIAE Uge HRA dTel AT URIAS U=+ derhd
Table 2.4: Seven best performing initial breeding lines during late kharif 2019-20

Ted 07— 2/VAIR |55.44  [69.03 [133.70 |14.74 14.79 11.48 126.67 |1.12
2LK-07-C2/LR-2

Ted 07— 2/ TR {5031 [63.53 |151.51 |15.84 20.63 11.60 12633 |1.10
LK-07-C2/DR-3

Ted 07— 2/ AR 1 (49.10 7417 |110.04 [9.85 15.98 11.61 126.67 |1.20
LK-07-C2/LR-1

¥ Sftger 7 49.01 |65.83 [131.29 |7.52 26.65 12.20 128.00 |1.33
Red Genepool-7

W© P 1 (PUF 12) 4845 (7639 [103.96 |[11.34 12.20 11.92 12833 |1.17
Red Comp-1 (KH-12)

eieienR 1064 - 9 [48.11  [76.34  |129.70 |7.65 15.88 11.99 127.00 |1.10
DOGR-1064-Sel

g SfiFget 5 46,70  |73.75 [108.27 |5.18 20.83 11.68 126.00 |1.16
Red Genepool-5

e arfeh (o) 4434  |8855 |11250 |6.94 4.30 12.12 130.67 |1.15
Bhima Shakti (C)

offar fobre (o) 42.60 |87.39 |97.80 |3.25 9.21 11.72 130.00 |1.08
Bhima Kiran (C)

T AR (i) 37.08 |79.78 [110.25 |7.73 12.49 11.76 130.00 |1.09
Bhima Super (C)

CV (%) 10.01  [12.33 |11.90 |32.63 24.08 455 0.97 -
LSD (P=0.05) 4.16 1470  |6.00 8.99 12.13 0.87 1.99 -

(MY: Marketable yield; MB- Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E:P - Equatorial to Polar diameter)
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&t B & SR, el 07 - it 2/ TeidiR 1 (43.51
T/%.), & Syt 3 (40.19 &/%.), Tl 07 — <
2/ TAIR 2 (40.06 T/3.) TUT IRSAH 2 — 3Rt -
Jel. (39.75 T/3.), WIS gerg foey o arfen
(36.25 T/8.) P eprdel H JgeR UIY Y AR A1 &
T TR T, MeATPR 31X HEIH SHR Tt e (66
69 UTY) Td 96 UfIed A 21 fquu arg It gof
TS| HUSRU & IR HIE SURTT =ITH HUSRUT AT P
Telh - 07 — A1 2/S18R 1 (20.51%) H T& TgURT=I
TAUIRIREIUHh ¥ -2 (Ul 355) (22.25%), Teid —
02 - & 2/TeA’R-3 (23.70%), Tadd - 02 — At
2/TAR 1 (24.66%) aor 9T fe (29.29%) ®
gt fopam |

During rabi, LK-07-C2/LR-1 (43.51 t/ha), Red
Genepool-3 (40.19 t/ha), LK-07-C2/LR-2 (40.06
t/ha) and RGP-2-Rb-Sel (39.75 t/ha) were found
superior over best check Bhima Shakti (36.25
t/ha) with darkred, globe and medium sized bulbs
(66-69 g), more than 96% marketable yield.
Minimum storage loss after four months of storage
was recorded in LK-07-C2/DR-1 (20.51%)
followed by NHRDF Red-2 (L-355) (22.25%), LK-
02-C2/LR-3 (23.70%), LK-02-C2/LR-1 (24.66%)
and Bhima Kiran (29.29%).

afert 2.5 : A 2019-20 & IR AIHE UG HR aTel AT RN TSI deTshd
Table 2.5: Seven best performing initial breeding lines during rabi 2019-20

T —07 -3
2 /TAR- 1
LK-07-C2/LR-1

43.51 98.94 69.08

0.93 0.00 12.28 110.67 1.02

g SfiFger 3

Red Genepool-3

40.19 96.75 66.71

2.21 0.99 12.11 111.00 1.02

Teldh 07—t
2 /UASMR- 2
LK-07-C2/LR-2

40.06 96.67 66.07

3.19 0.00 12.20 109.00 1.02

el 07—t
2 /UASMR- 2
RGP-2-Rb-Sel

39.75 96.84 66.74

2.10 0.26 12.36 109.33 1.02

38.82 97.73 67.50

I8 SfFYe 2

Red Genepool-2

1.48 0.48 12.04 108.00 1.02

RS - 2 Pug -
A
RGP-2-Kh-Sel

38.82 96.08 66.51

2.38 1.32 12.09 109.33 1.02

IR - TaAd - 9 - 1
R-LK-M-I

38.43 94.15 67.49

3.21 1.85 11.92 109.00 1.02

ot arfeh (o)
Bhima Shakti (C)

36.25 97.10 64.03

0.82 0.87 12.36 106.00 1.03

Continued on next page.....
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ot fos (o) 3459 | 98.06 65.93 0.63 0.12 12.33 106.00 | 1.02
Bhima Kiran (C)

i @mse e (qai) | 31.61 | 97.36 56.38 0.35 0.00 12.13 106.00 | 1.02
Bhima Light Red (C)

CV (%) 9.27 3.71 10.31 27.29 4216 | 2.50 1.46 -
LSD (P=0.05) 3.12 5.72 10.34 4.15 2.49 0.49 2.58 -

(MY: Marketable yield; MB- Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E:P : Equatorial to Polar diameter)

TR TR & R e foe T 1 ¥ (17.49
TI/3.) & gPEA H RS- 1-Ha-da (30.39
T/B.), IR - AR — W - 111 (26.89 /3.) 3R
38 SIMYe 2 (22.39 TF/2.) &R U Y| 7 depAl 5
76 ufdyerd 3 31f¥iep fauu A Iut T TS 3R A1er &
2 JTehH 1S W AR aTet el A Geh |

During kharif, RGP-1-Kh-Sel (30.39 t/ha), R-Rb-M-
I1I (26.89 t/ha) and Red Genepool-2 (22.39 t/ha)
were found superior over check Bhima Dark Red
(17.49 t/ha). These lines showed more than 76%
marketable yield and were free from doubles and
bolters.

ATfereT 2.6 : WIH 2020-21 F R FINE Uge HRA dTet AT TSI Fershq
Table 2.6: Seven best performing breeding lines during kharif2020-21

SR~ 1-bug— el | 30.39 100.00 | 45.58 0.00 0.00 10.55 102.00 | 1.03
RGP-1-Kh-Sel

JR- AR -TH-111 26.89 100.00 | 40.33 0.00 0.00 11.90 102.00 | 0.96
R-Rb-M-III

g SfYe 2 22.39 76.10 50.22 0.00 0.00 11.46 102.00 | 1.03
Red Genepool-2

8 SFYet 5 20.00 100.00 | 30.00 0.00 0.00 12.00 102.00 | 1.03
Red Genepool-5

SraAISToR-654 - 18.67 82.95 44.00 0.00 0.00 11.60 102.00 | 1.02
DOGR-654-Sel

Ted - 07 — &t 17.67 100.00 | 26.50 0.00 0.00 12.10 102.00 | 1.02
2 /UA3R 4

LK-07-C2/LR-4

67

Continued on next page.....



SIaISiaR 1043 - 1629 | 77.89 | 33.36 5.78 0.00 11.94 102.00 | 1.03
IR

DOGR-1043-DR

SIS (o) 1749 | 77.10 | 39.60 0.00 0.00 11.80 102.00 | 1.03
BDR (C)

ffAT G (erir) 1699 | 73.42 | 43.39 9.06 0.00 11.75 102.00 | 1.03
Bhima Super (C)

CV (%) 8.41 1055 | 6.81 21.49 5.86 4.22 0.00 -
LSD (P=0.05) 3.88 11.29 | 6.88 15.86 0.00 0.80 0.00 -

(MY: Marketable yield; MB: Percent marketable bulb; ABW: Average bulb weight; TSS: Total Soluble
Solids; DTH: Days to harvest; E: P- Equatorial to Polar diameter)

afee aRdfta TS @ dggA Acad guY™
GRS & farfd TsT d9rhH

A N P A dUshHl JT SleSiisIR 1627,
SIBNSMAIR 1639 T SI3NSIaR-1203-SlR HI ay
2019-20 % SR 3MMSECT & HY H 31eT RAT @1
T4 g Tcad IgHY aRAST uemh § e
o TRIT| BT, SINSNAIR 1625, 1626, 1657 T
1669 I Tdict—1 & HY H ; TAT RS 3, RS 4,
1605 3R 1606 @I Tdic-2 qsiermr (2019-20) o
i b ST 3@ 2

Onion lines under All India Network Research
Projecton Onion and Garlic (AINRPOG)

Three red onion lines viz.; DOGR-1627, DOGR-
1639 and DOGR-1203-DR have been introduced
in All India Network Research Project on Onion
and Garlic (AINRPOG) trials as IET during 2019-
20. However, DOGR-1625, 1626, 1657 and 1669
as AVT-I; and RGP-3, RGP-4, 1605 and 1606 were
being evaluated in AVT-IItrial (2019-20).

DOGR-1627 /St3NofaIR 1627

DOGR-1639/31315laTR 1639 DOGR-1203-DR/El3SiemR 1203-813R

ot 2.1 : TS GenshT SXSNR 1627, SASHAR 1639 Td St3NSNR-1203-SI3R & &
Fig. 2.1: Bulbs of onion lines DOGR-1627, DOGR-1639 and DOGR-1203-DR

68



Annual Report 2020 ‘?‘0’2

2.2 IRTRG Ry Faega A W= d F, dasi
o1 faer

TR deg derpHl & ATeaH W B @ W & F,
get Wi A § U |t Ui F, Fai T I At
qeT e fhREl & A1 Jeich fhaT T AN
o fepeet ofieT @rfeh (44.34 €1/%.) & Iobreel H Ui
F, a1 I THTH 222 U x 1608, THTH 1600 T x
JTRSYT 4, THUH 222 T x 3RSl 1, THTH 111 U x
1609 TATTHTH 111 Ux 1608 T SiI$ Td AR dTel gl
A Ieh THHHM al & A1 fIqu ag IusT & g 30
gfdrerd | ot 31ferep Y Fepx SSTT gof Pl T | YUSRU B
IR AIE SR FAdH HUSRY THeI bl HiT fome
(14.13%) ¥ Ud dgRFd WY 111U x 571
(14.50%), W\ 1600 Ux 571 (16.00%), THTH
1117 x 1604 (19.80%) a1 HHT oIfeh (20.71%)
T gof fopar |

2.2. Development of F, hybrids in onion
through conventional method

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

One hundred five F, hybrids along with their
parents and checks were evaluated during late
kharif season. Five F, hybrids viz.; MS222A x 1608,
MS1600A x RGP-4, MS222A x RGP-1, MS111A x
1609 and MS111A x 1608 recorded more than
30% heterosis for marketable yield over best
check Bhima Shakti (44.34 t/ha) with uniform
bulbsand free from doubles and bolters. Minimum
storage loss after four months of storage was
recorded in Bhima Kiran (14.13%) followed by
MS111A x 571 (14.50%), MS1600A x 571
(16.00%), MS111A x 1604 (19.80%) and Bhima
Shakti (20.71%).

aTferet 2.7 : uodl @H 2019-20 & SR FINE U HRA aret Wi F, v
Table 2.7: Seven best performing F, hybrids during late kharif 2019-20

90.65

THTH 222 T x1608
MS222A x 1608

69.33

134.00 (0.00

0.00 11.44 128.00 |1.03 |56.36%

UHUH 1600 T x 67.33 86.61

SRS
MS1600A x RGP-4

131.00 | 0.00

0.00 11.44 128.00 |1.15 |51.84%

UHUH 222 T x 60.27 86.34

JRSYT 1
MS222A x RGP-1

150.50 {0.00

0.00 11.85 132.00 [1.03 |35.93%

TATT 111 T x 1609 |59.24 86.26

MS111A x 1609

138.67 |0.00

0.00 11.44 127.00 |1.03 |33.60%

UHUE 111 T x 1608 |58.13 87.05

MS111A x 1608

117.20(0.00

0.00 11.24 129.00 |1.05 |31.10%

Continued on next page.....



THUE 222 U x 1666 |54.79  [86.26 |133.045.95 7.80 1137 [129.33 [1.03 |23.57%
MS222A x 1666

THGE 222 U x - |54.22 (8571 |111.33/0.00 0.00 11.81 [130.00 [1.03 |22.28%
TH-2

MS222A x KH-M-2

FoH 4 (i) 3224 |77.65 |114.31[10.55 11.80 |11.71 [127.67 [1.03 |-
Indam-4 (C)

ffAT GR (er i) 3811 |89.97 [102.19|3.23 6.80 11.85 [12833 [1.02 |-
Bhima Super (C)

e arfeh (o) 4434 8855 [112.50(6.94 4.30 1212 [130.67 [115 |-
Bhima Shakti (C)

CV (%) 11.00 (879  [9.19 |91.97 124.43 |1.96 095 |- -

LSD (P=0.05) 4.02 10.83 [10.11 |16.78 17.55 |0.37 198 |- -

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E:P- Equatorial to Polar diameter)

&t AT B SR Pl 104 F1 FRI T Jeich I
e dererHt SIR et feret & er fapa | fargur
IR IueT R 33.89 AT (THTH 222 U x1612) T
TP PR AT o1 bl TRT| IS Jorita fopet i
fopRT (45.31 ©/%.) & a1 H A1 F1 Rl a1
THGH 222 Ux1612, THGH 222 Tx1629, THU 222
T 3RS 3, THUH 222 Ux1606, THTH 1600 U x
ARSIl 1, TG 48 T x 1604 TUT THUE 48 U x
1666 H fauur T Iust W 25 Tfrerd |t 31t o
HPR 3T St fopaT T 57 Has fheml | @t 90
fcrerd &1 fauur v Iust uTg TS SiR 1R € 3 S vd
AR aTel el | b | HUSRU & IR HIE SURTT =LA
HUSRUN JHAT DI TITH 65 Ux 571 (11.73%) H @@
TRII TG 111 T x 1663 (13.31%), THTH 65
T x RSl 2 (15.02%), THUE 1600 U x 1605
(15.96%) Ud TG 222 Ux 1613 (18.75%) H st
[E2RiR

70

During rabi, 104 F, hybrids were evaluated along
with their parental lines and checks. Standard
heterosis was recorded up to 33.89% (MS222A x
1612) on marketable yield. Seven F, hybrids viz;
MS222A x 1612, MS222A x 1629, MS222A x RGP-
3, MS222A x 1606, MS1600A x RGP-1, MS48A x
1604 and MS48A x 1666 recorded more than 25%
heterosis on marketable yield over best check
Bhima Kiran (45.31 t/ha).These hybrids showed
almost 90% marketable yield and were free from
doubles and bolters. Minimum storage loss after
four months of storage was recorded in MS65A x
571 (11.73%) followed by MS111A x 1663
(13.31%), MS65A x RGP-2 (15.02%), MS1600A x
1605 (15.96%) and MS222A x 1613 (18.75%).
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qTferepr 2.8 : Xt 2019-20 & SR TINS U= B aret ATl F, R
Table 2.8: Seven best performing F, hybrids during rabi 2019-20

THGH 222 T x 1612 60.67 | 100.00| 91.00 | 0.00 0.00 118.00 | 1.07 | 33.89%
MS222A x 1612

THG 222 T x 1629 59.37 | 99.07 | 93.72 | 0.00 0.00 110.50 | 1.03 | 31.03%
MS222A x 1629

TG 222 T x 3R 3 59.20 | 100.00| 88.80 | 0.00 0.00 111.00 | 1.00 | 30.66%
MS222A x RGP-3

THGR 222 T x SRS 3 58.88 | 100.00| 88.31 | 0.00 0.00 111.00 | 1.03 | 29.95%
MS222A x 1606

THUH 1600 U x Refidt 1 | 58.05 | 100.00| 87.08 | 0.00 0.00 120.00 | 1.02 | 28.12%
MS1600A x RGP-1

THGE 48 T x 1604 57.79 | 100.00| 86.69 | 0.00 0.00 120.00 | 1.04 | 27.54%
MS48A x 1604

TAG 48 T x 1666 56.67 | 100.00| 85.00 | 0.00 0.00 119.00 | 1.03 | 25.07%
MS48A x 1666

offar fbre (o) 4531 | 9899 | 76.68 | 0.50 0.00 121.67 | 1.03 | -
Bhima Kiran (C)

ftar aifes (gerri) 4336 | 9843 | 7252 | 1.14 0.00 121.33| 1.03 | -
Bhima Shakti (C)

|1 afse ¥§ (o) 42.16 | 9587 | 70.09 | 1.74 0.44 120.67 | 1.03 | -
Bhima Light Red (C)

epl DT (o) 4099 | 9581 | 7137 | 138 0.00 12167 | 1.03 | -

Arka Kirtiman (C)

Fpl AT (Feriiar) 3643 | 99.68 | 75.01 | 0.00 0.00 122.00 | 1.03 | -

Arka Lalima (C)

CV (%) 1215 | 639 | 7.81 215.13 | 315.08 | 0.87 - -

LSD (P=0.05) 423 | 990 | 9.86 6.34 3.21 1.69 - -

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total soluble
solids; DTH: Days to harvest; E:P- Equatorial to Polar diameter)

RI% HITH & SR Pt 63 F, FepR1 T I Ugepi IR
o foredl & ATy geieh {3 7| A e
foper ol R (12.89 T1/3.) &I Jorm § UE F,
HPRI TTH 1600 U x ARUT 4, WG 222 U x

71

During kharif, 63 F, hybrids along with their
parents and checks were evaluated. Standard
heterosis was recorded more than 44% on
marketable yield over best check Bhima Super
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PTT-TH-2, THTT 65 T x fRo(UT 5, TG 111 T x
PUI-TH-2 TAT TITT 111 U x 546 - SRR I
THIHT 3TTDBR & el b T 44 ufcrere 1 oY 31feres i
U IR It gof i TS|

(12.89 t/ha) in five F, hybrids including MS1600A
x RGP-4, MS222A x KH-M-2, MS65A x RGP-5,
MS111A x KH-M-2 and MS111A x 546-DR with
uniform bulbs.

ATferPT 2.9 : WIH 2020 &b SR WANS WS B aTel A1 F, W
Table 2.9: Seven best performing F, hybrids during kharif 2020

THTE 1600 U x oTRSAdY 4 | 27.33 | 100 66.00 | 0.00 | 0.00 112.02
MS1600A x RGP-4

THGT 222 U x $UF-TH-2 | 24.00 | 100 66.00 | 0.00 | 0.00 86.19
MS222A x KH-M-2

THUT 65 U x (R4t 5 21.33 | 100 62.00 | 0.00 0.00 11.13 | 110 | 1.02 | 65.48
MS65A x RGP-5

TAGRT 111 T x $TI-TH-2 | 19.33 | 100 59.00 | 0.00 | 0.00 | 10.40 | 110 | 1.04| 49.96
MS111A x KH-M-2

TAGT 111 U x 546-S19R | 18.56 | 87.79 | 49.50 | 0.00 | 0.00 | 10.80 | 110 | 1.05| 43.99
MS111A x 546-DR

TATT 65 Tx 1630 12.67 | 66.09 | 38.00 | 0.00 | 0.00 | 11.90 | 110 | 1.03| -
MS65A x 1630

TAGT 222 Ux 1613 11.22 | 53.16 | 5050 | 0.00 | 000 | 10.80 | 110 | 1.04| -
MS222A x 1613

T R (qerir) 12.89 | 43.84 | 57.28 | 0.00 | 0.00 1124 | 111 | 1.02| -
Bhima Super (C)

SiEIAR (o) 11.61 | 3654 | 51.72 | 2.07 | 0.00 1125 | 111 | 1.02| -
BDR (C)

ffgue (dvag 133) 2.87 | 15.75 | 42.10 | 428 | 0.00 1143 | 110 | 1.05| -
(qori)

Orient (BSS-133) (C)

o1 33 (dieans 441) 143 | 668 | 2813 | 000 | 15.02 | 1088 | 110 | 1.03| -
(Foritar)

Pune Red (BSS-441) (C)

FoH 4 (qori) 0.85 | 477 | 3550 | 0.00 | 0.00 1120 | 110 | 1.03| -
Indam-4 (C)

CV (%) 972 | 686 | 865 | 27.03 | 48.07 | 656 | 0.00] - -
LSD (P=0.05) 456 | 579 | 497 | 394 | 1167 | 120 | 0.00] - -

(MY: Marketable Yield; MB: Percent Marketable Bulb; ABW: Average Bulb Weight; TSS: Total Soluble
Solids; DTH: Days to Harvest; E:P- Equatorial to Polar diameter)
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T TRETDI b Y H FAMT 22 4 JerhHi T 546 -
SR, 571-TaAMR, HUI-TH-1, HTE-TH-2,
SRS 1, TRSIYT 2, RT3, TRSIT 4, RS
5, 1604, 1605, 1606, 1607, 1608, 1609,
1612, 1613, 1629, 1630, 1657, 1663 Tl
1666 & FTJ Ui THTT d91shH (THTT 48 U, T 65
T, AU 111 T, THWT 222 U dT W 1600 T) &
T PR BRI Tel TS &b Pt F, Fhw faepfaa iy
Q| § A el o1 JeiehT foharT 11 3@ & | T
28 eI & &t P U I P BRI BT HeAleh DR
iy R Bl

Ifed YR TS v AgHT Acad JgHU
IR S 3iefa F, xR

a9 2019-20 & SRM 3MSscl &b HY H DT TG ATGT
R A IR Aedsd ATHUF TRASHT qRiemn o
AT QST & o F, i g7 SlensfierR grsfs 73,

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 are in
progress. Evaluation of 9 synthetic crosses made
between selected six elite lines and evaluation are
in progress.

F, Hybrids under All India Network Research
Projecton Onion and Garlic (AINRPOG)

Three red onion F, hybrids viz.; DOGR Hy-73, Hy-
173 and Hy-179 have been introduced in All India
Network Research Project on Onion and Garlic

grEfie 173 3R arsfis 179 @i anfiver fipar ) (AINRPOG) trialsasIET during 2019-20.
SIaTSTaTR Ffos—73 SIaTSTaTR fos—173 SIaTSTaTR Fsfoe—179
DOGR Hy-73 DOGR Hy-173 DOGR Hy-179

fa 2.2 : F,Ha1 SIeeR gefie 73, Sleiisiem giefie 173 der Sleisiem grfis 179 & &g &
Fig. 2.2: Bulb photos of F, hybrids DOGR Hy-73, DOGR Hy-173 and DOGR Hy-179

1T H TR 487 d9TehH1 311X 37eT: ToTTe &l faehrt

U A @S R e denhHl BT iR 3iR
TUHIERYT BT BRI FAMT Pal b AT TRN T 17|
Tl U4 o]l STIEU feener ot forest (Har gur,
oty 1 Y, ffar fwe, ff|r ofth dem SR
1133) & P frefla geyfl § | dwar &
TR I &b fofg BC, 3@ § |t FaeH 3iR
BC, 3T9%IT H Ueh HAISH ol TSI T | T 4geh
(1, 9 28 3ict: YT, 1, § 3 37 ot a2t [, Jraveim § 1
3id: UNTIT) P Tehel e I 3id: TSI G2rehdl BT [
R T U T IR |

73

Development of male sterile lines and inbreds
inonion

Purification and multiplication of five red onion
male sterile lines were continued with the selected
bulbs. Nine combinations in BC, stage and one
combination in BC, stage for transfer of male
sterility in different varietal background of DOGR
varieties (Bhima Super, Bhima Dark Red, Bhima
Kiran, Bhima Shakti and DOGR-1133).
Development of inbred lines from single bulb of
selected parents (28 inbreds in I, 3 inbreds in I,
and 1inbredinl, stage) are in progress.
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tter fe v pue AR wRarr wfdewor, T
3@ & T aSiiga fqermera 6t fh

S B IR aferd feet (Hm o, S @mse v,
ffeT g1 ¥g iR HfHT UR) BT EReE01 TSI o forg dterr
o Td oud SR wRemr wiftewur, 98 gt |
USTihd =TT 1T B | TS Y Ueh fohest A ofier &
IR g P! wep e A i adet i dier e
Td NP IAMYBR FRE0T MIIE0T, 78 gt | dofiaor
afosa Ty TR 2

=T o
Bhima Shakti

fiqr erZE T
Bhima Light Red

ICAR-DOGR Varieties Registered with PPV &
FRA

Four extant onion varieties (Bhima Shakti, Bhima
Light Red, Bhima Dark Red and Bhima Super)
have been registered with PPV & FRA, New Delhi
forits protection.

One onion variety Bhima Shweta and one garlic
variety Bhima Purple are under registration by
PPV & FRA.

T Eh Ve
Bhima Dark Red

T g
Bhima Super

o 2.3 : dlur foheT 1d e MfUPR TR&wT WIfeur H dofiga fohes
Fig.2.3: Varieties Registered with PPV & FRA

2.3. TR 9 fAafa wes gg @t
ot fohed
<A HIRTH b SRT AW WS FST GehH1 BT Jedid

T 178 TS deshAl (39 WA, 107 HRi der 32
2 JAPH) BT oo Jor 13 oo HimT &7 & |y
fopan T qeri e & qoplee i dushAl § o
Ut SR fAUUH AR IuST I HU A Fal 31D
TS TS| Gt fonest i AT o T8t et IuST (46.72
T/%.) T fquue arg SusT (47.43 ©/7.) gifiet &
TS g8 S JoiT § B3] 439 H 3ifireraH faquM I
ST (51.25 T/3.) W& AqURT 88 125 TH-1
(50.43 /%.) & fouum I/ Iusf gifiet &t g1 3
derpAl H U g SuST 6T AT 19.27 1 51.25
TT/RFCIR & HET o1 i 3| J&ft A Y g H dR
aTel il <l pH AT ST T8 il 1 O A 4.26 Hfcrerd &l
a7 o oft S 105 Ferehd AR aTel al A 93 ORE Ieh
| HURUT & TR HIE SURT, ~IATH HUSRUT AT Pl
dempH S5y 418 -1 (15.55%) H & AgURTI Sy,
508 TH-8 (19.17%) H UTaT 17 STafh Jorei1ar fohest o
Jg 53.58 Hfierd & fbam 11 St T TR HUgRUm
B 15.55 H 80.45 Hfcrerd &bt HHTH 27|

2.3. Breeding onion varieties for pro-
cessingand export

Evaluation of white onion breeding lines
during Rabi Season

A total of 178 breeding lines (39 advances, 107
massing and 32 elite lines) were evaluated and
compared with check Bhima Shweta. Three lines
for total yield and marketable yield were
significantly superior over check variety. Highest
marketable yield was observed in W-439 M-6
(51.25 t/ha) over check Bhima Shweta (46.72 &
47.43 t/ha, respectively) followed by line W-125
M-1 (50.43 t/ha for marketable yield). Marketable
yield in the lines ranged from 19.27 to 51.25 t/ha.
Bolters were less during rabi season ranged from 0
to 4.26% and 105 lines were bolter free. The line
W-418 M-1 showed minimum storage loss
(15.55%) followed by W-508 M-8 (19.17%) over
check (53.58%) after 4 months of storage, where
storage losses ranged between 15.55 to 80.45% in
theselines.
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arferept 2.10 : W&t HIGH & SR Wthe TS 6 Ui S Susiefier uifai

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

S 439 TH - 6 52.68 51.25 79.44 12.34 2.60 24.12
W-439 M-6

S 448 51.77 49.94 84.03 12.00 0.57 75.78
W-448

S 125 TH-1 50.82 50.43 78.44 12.32 0.00 50.41
W-125 M-1

$scg 363 TH-1 47.88 47.88 77.53 11.20 0.00 34.17
W-353 M-1

S 385 TH-1 47.58 47.58 75.88 12.01 0.00 28.99
W-385 M-1

offT A 47.43 46.72 81.78 12.33 0.00 53.58
Bhima Shweta

C.D. 5% 2.87 3.00 7.16 1.49 1.30 9.84

(TY:Total Yield; MY: Marketable Yield MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M:
Storage Lossin 4 Months)

R 2.4 : WS TS & W TS deTshH
Fig. 2.4: White onion advance breeding lines

<dl AR & SR Ahg QTS & S SIgAGH AT Evaluation of white onion high TSS lines
aTel deTSHH1 BT eI during Rabi Season

W.W% S= oA germieflel O UeTef AT A T A total of 62 high TSS lines were evaluated and
62 deHHI BT JedTd ot fobed ST & & |1y
e TaT| oot SusT 3T AU v IuSt & HHEA H |

compared with check Bhima Shweta. Two lines for
total yield and marketable yield were significantly
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derehH e fohet dl JorT H JEeR g Q1 3T P
gerieiiel 3IRT UGl 39T aTet 9 GeRhHl JUT Seeguacie
-1 7 -fidt - 18 - wa=it - W - 7 (57.59 &/%.),
Tgel - SR - 1 &t - i - 8 (<15.0) (56.69
TT/%.) TUT TEE — SR — 2 Y - W - 7 St -
S - 18 (52.19 T/2.) H g fheT (49.44
T/3.) & Jorr H v ara IS el st giie
6 TS | §7 9 Pt ForeiieT 31T UGTeS 3791 aTel JshAl §
fqUou O IUST 18.74 W 57.59 T /qaeIR i AT A
uTs TS| Pt gerelie o ugre 3ie dl "ET 13.07
ufgerd (fiFr &d1) ¥ R 16.72 gfded (Wt -
SR — 27 - T - 8 QASIIc 18) & Heg UTg 5| el
59 dererH AR dTel el A Ieh A | Tt derhat H 90T &
122 {37 IR GETS 1 T2 | AR aTel al I AT 0
2.69 Ufderd & T off 3k YugRu & IR T8 ST
HUSRUN JHHT bl AT 20.38 | 61.42 Hfcerd & g
TS TS ST QI GshHAT Seeguaciod — 15 — 18 - T
- 8 - T (20.38 Hfrerd) 31k Seeguadicd - 15 -
18 - U7 - 8 — T (23.13 ufierd) § o fe
T 41 (34.70 URie) & PN HH HUSRU
TR &1 fohaT T

superior as compared to check variety. Marketable
yield in these high TSS lines viz. WHTB-1A-GT-18-
SC-M-7 (57.59 t/ha), HT-GR-1C-M-8 (<15.0)
(56.69) and HT-GR-2C-M-7 DMC-GT-18 (52.19
t/ha) was higher than the check (49.44 t/ha).
Marketable yield in high TSS lines ranged from
18.74 to 57.59 t/ha. TSS ranged between 13.07%
(Bhima Shweta) 16.72% (HT-GR-2A-M-8 SGT-18).
59 lines were observed bolter free.

All lines were harvested in 122 days after
transplanting. Bolters ranged from 0 to 2.69% and
lossesin storage ranged between 20.38t0 61.42%
after 4 months of storage and in two lines WHTS-
15-18-M-8-MC (20.38%) and WHTS-15-18-M-8-
SC (23.13%) recorded less storage losses against
check Bhima Shweta (34.70%).

drferept 2.11 : W&t HIGH & SR Whe TS 6 U= S Susiefier ufaai

Table 2.11: Five high yielding accessions of white onion during Rabi season

eequachl — 1 7 - Sfidt - 18 - &t - [ 57.59 57.59 89.50 16.61 0.00 23.65
W -7

WHTB-1A-GT-18-SC-M-7

et - SiteR - 1 ¥ - ™ - 8 (315.0)  [56.69 56.69 105.44 13.84 0.00 31.09
HT-GR-1C-M-8 (<15.0)

Tl - SRR - 2 A - - 7 g 52.29 52.19 83.32 14.65 0.00 49.67
HT-GR-2C-M-7 DMC

Tad) - SRR — 5 ff — T — 7 T 4711 45.38 75.34 15.94 0.00 51.14
(18.0)

HT-GR-5B-M-7 SMC (>18.0)

TEel - 3R - 5 &l - T - 7 CHOHAT 4541 |45.41 78.02 16.05 0.00 37.35
(18.0)

HT-GR-1B-M-7 (15->18.0) Small bulb

76
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i 4T (ge1a) /Bhima Shweta (C)

49.44

49.44

79.24 13.07 0.00 34.70

C.D.5% 3.94

3.

85

8.31 0.92 = 8.82

(TY:Total Yield; MY: Marketable Yield MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M:

Storage Loss in 4 Months)

R 2.5 : 3t Higw & RE = HHTH TTHT 16l Ghe DTS B G

Fig.2.5: White onion High-TSS lines during Rabi Season

<t A & SR urEd! At § e odife wrer a
g UG Fa arelt o Bl & St dason
FRIPR IT A Ta YTelt TSt BT Jeieh

2t Ui plet a1 &g FEIH PIel aTel Athe Td Ulel
S ¥ Pl 13 ARAT YT UTYeIe T Jedich arad
i) 5 o T iR ot fore sfaT 4T & ey S
ol I TR | 37w § fIuve I 9uS 21.17 4
51.38 T/ 2R & id UTg TS| Jerii fope i &
(39.81 T/R.) & gpTael H HIT TAT Th 6 x Tal 12
(The) Th 5 T 4 SisNsiamR (51.38 o1/2.) 3R -
2 x p-11 (feft) T 6 W 5 TSN (42.74
TI/%.) | UTH IRT 98k U8 TS| HUSRU & IR HIE
IR ThH-6 x TA-12 () T 5 T 4 § 27.71
g1 STafds T 6 x T 13 (dieft) T 6 T 4 H 35.98
TSI HUSRUT JehATT Gt T TRT STfh $eh Hebrael
ot fope o 8 T 37.64 HTcrerd 7| 37 e o
AR gret wgl df v 5 ufderd & oY o off| sl
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Evaluation of white and yellow populations
rose through crosses between long day and
shortday onion in 5" generation during Rabi

A total of 13 populations from the long day and
short day white and yellow onion were evaluated
in 5" generation and compared to the check Bhima
Shweta. Marketable yield in these populations
ranged between 21.17 to 51.38 t/ha. Two
populations from the crosses viz. F-6 x L-12 (W)
F5M4 DOGR (51.38 t/ha) and B-2xK-11 (Y) F6M5
SNGOP (42.74 t/ha) were superior over check
Bhima Shweta (39.81 t/ha). Storage losses after 4
months were 27.71% in F-6 x L-12 (W) F5M4 and
35.98% in F-6 x M-13 (Y) F6M4. In check variety,
the losses was 37.64%. Bolters were less than 5%
in these populations. The character for shape, size
and thin neck, thickness of the bulbs with good
storability could be transferred in short day onion



NUSRUT & & AT AP, SADHR 3R Tdedt fiar, dal
&I AICTS dTel I ! oY FSIHepIet dlell @l fpwi o
FTIRG fhaT ST FhT 3R T8 IH: Jfea=u1 BT B
I &R 21 UGg AT H Athe Ua Ulell AT &1 90
PR I Hlamediva, iR d i Iare & forw dom
71§ derehH! & 9 50 Tfierd dhal b oy e et
aRIRRURREIT & AR T P foTY HIPSIIT - TS T
G ST fFeererd | 97 1T

and further purification is in progress. White and
yellow bulbs from fifteen populations were
selected and sent to CITH, Srinagar for seed
production.

Remaining 50 % bulbs of these lines were planted
at ICAR-DOGR to force for flowering under short
day conditions.

aTferepT 2.12 : X&) GG & SR TATHSH T Y I= Iusieiier urfaai

Table 2.12: High yielding accessions of SNG cross during rabi season

%t / Rabi TH 6x Tl 12 (THhe) Th 5 T 4 SSiamR fiox b-11 (feft) th 6 W 5
(51.38) TSN (42.74)
F-6 x L-12 (W) F5M4 DOGR (51.38) B-2 x K-11 (Y) F6M5 SNGOP (42.74)
Th 6 x Ul 12 (he) Th 5 TF 4 (27.71) Th 6 TH 13 (diell) Th 6 TH 4
F-6 x L-12 (W) F5M4 (27.71) (35.98)
F-6 x M-13 (Y) F6M4 (35.98)
of/HT 44T (qe)  |39.81 37.64
Bhima Shweta (C )

TP AT § Athe TS & W/ IR Ioi+
TSHHI T e

TRH 2020 F SRM, e et s gur & arer
A P 42 WA TG URIS TS dershai (20 Wi
qerehH, 14 HRAT dehH AT 8 A GAHH) BT e ih
fopam T SIS 31T WaTs & I AR aut g SR
TS AT @ P PRUT S G9shHI § 90 T It
&6 A\ 0.95 | 9.38 T/HRIR ot DI TS| fquu
g 0N & Gy N Jerd et o g (5.12
T/R.) & gFEet § G derhH (8.77 W 14.61 T/2.)
IEET B HE TR Y

Evaluation of white onion advance / initial
breedinglines duringkharif

During kharif 2020, total 42 advance and initial
breeding lines (20 advance lines, 14 massing lines
and 8 elite lines) were evaluated along with check
Bhima Shubhra. Despite of heavy rains during
harvesting and anthracnose disease marketable
yield ranged from 0.95 to 9.38 t/ha in these lines.
Two lines were significantly superior for
marketable yield (8.77 -14.61 t/ha) over Bhima
Shubhra (5.12t/ha).

arferept 2.13 : @RIP HIGH S IR Ahe TSt I uig I Susieie wfaai

Table 2.13: Five high yielding accessions of white onion during Kharif season

g 406 3T 7
W-406 EL-7

15.62 6.82

55.89

11.40 0.00

Continued on next page.....
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S 408 30T 8 14.71 8.80 37.85 11.48 0.00
W-408 EL-8

¥ 408 0T 8 14.25 8.92 50.64 11.34 5.62
W-439 M-9

¥ 439 -6 12.64 9.38 42.92 11.58 0.00
W-439 M-6

s 448 AR 9 12.47 4.78 50.11 11.60 2.88
W-448 BR-9

iR CINGERIR)) 12.75 5.12 41.39 11.46 6.49
Bhima Shubhra (C)

C.D.5% 3.88 2.89 8.99 0.28 4.64

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M:

Storage Lossin 4 Months)

W% G99 & SRE 39 $of gareiia 3 ugref
3797 aTe! Wihg QTS T eaTeeT

W% AT & SR UGdH BT SEd & ot S e
gereficl 3T uarel sier aTel oot 32 TGP BT e
T | 7 fauoE O Suet i AT 0.15 I 7.89
T /TR & I TS TS| I Pt G2t ST ugre 37T
ITel FAFHT H TacI—SileTR -1 T-TH-TF GRIoiidl 18 3R
TSR -1 T-T-8 -G -T_ll (15-17.8) Sfici-
18 # gIRYeT Pt 7 fague A IusT 9T 7.89 /2.
Tq 6.52 TH/2. Al TAF P Jorg T e g
(16.27 T/%.) & gabrdel H PIs Ft GerehH dgaR T2l ol
Joc! @RI HIH & SIRTH Ahe TS & WA / URh
TSI eThH1 BT Jed i

Pl fsIRIS WA T IR Ui daspHl (25 W,
29 AT TUT 12 &I FerhH) BT Jeieh fohaT T 3R
ST Tt HIHT U1 fFRT o |1y B TS| Pl IuST b
el | N denhd S v A g fh i
T (33.33 T/2.) ¥ S8R U M| g Je fohem
T e I SusT 28.15 /7. o Pl TS a8l gdh!
T o S 402 TSl 4 (36.62 TF/2.) W AGURT=I
T 443 -7 (32.66 T/3.) & IpEg U A

Evaluation of white onion High TSS lines
during kharif

A total of 32 high TSS rabi onion lines were
evaluated to see the performance during
kharif season. The range of marketable yield
was between 0.15 to 7.89 t/ha. In high TSS
lines HT-GR-1A-M-8 SGT-18 and HT-GR-1A-M-8-S-
SC (15-17.8) GT-18 marketable yield was 7.89
and 6.52 t/ha. None of the lines were superior
as compared to kharif check Bhima Shubhra
(16.27 t/ha).

Evaluation of white onion advance / initial
breedinglines duringlate kharif

66 advance and initial breeding lines (25 advance,
29 massing and 12 elite lines) were evaluated and
compared with check Bhima Shubhra. Three lines
were significantly superior for total yield as
compared to check Bhima Shubhra (33.33 t/ha).
Highest marketable yield was recorded in W-402
AD-4 (36.62 t/ha) followed by line W-443 M-7
(32.66 t/ha) whereas, it was 28.15 t/ha in check
variety. Bolters are major problem during late

79
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FE Afte fAUuM I IusT St Dl TR Tedl @WH
IR & SR AR dTet dhal Y FHedT Jo off S o &
deorgpel § 0 | 22.53 ufcrerd Y Hir H off afer <
Fereh 43I %8 | R dTel el A b | HUSRY & IR
TE IR 15.83 ¥ 61.18 HFerd &t AT § HUSRUT
THA S Bl el $eeg 507 WH 3 (15.83 Hfrerd)
ToIT Seeg 172 TST 5 (18.36 Hfdrerd) # 1gi 20 wfcrerd
31 fY H HUSRU THAM &St T T I81 Jer i1 ot
Y g T 35.98 Hfrerd ra |

kharif, where it ranged from 0 to 22.53% in these
lines and two lines were bolter free. Storage loss in
these lines ranged from 15.83 to 61.18% after 4
months of storage. Less than 20% storage losses
were recorded in W-507 M-3 (15.83%) and W-172
AD-5 (18.36%) whereas in check variety losses
were 35.98%.

arferept 2.14 : TS @RI HIT & SR Athe WIS ! Uig S° Susieiier unfa=d

Table 2.14: Five high yielding accessions of white onion during late kharif season

Sscg 443 TH-T7 40.49 32.66 65.52 12.85 10.22 9.35 26.16
W-443 M-7

Sscg 402 w4 39.99 36.62 71.65 11.45 1.48 4.78 35.89
W-402 AD-4

s 353 UH-4 39.30 30.89 76.19 11.75 11.12 6.03 31.57
W-353 M-4

S 448 dIeR-10 [36.11 25.00 73.53 12.28 4.84 19.62 25.56
W-448 BR-10

Sscg 440 TH-4 34.37 30.30 75.77 12.07 4.68 5.06 27.24
W-440 M-4

T el 33.33 28.15 75.96 11.77 1.07 10.63 35.98
Bhima Shubhra

C.D.5% 4.19 4.70 12.39 1.22 6.20 8.33 22.93

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M:

Storage Loss in 4 Months)

AIAS I UST 991 / Best advance breeding lines photographs

R 2.6 ; TS WRIH HH & SR The ST & WG TS d9rhd

Fig.2.6: White Onion Advance breeding lines during late kharif
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TBt @RI & SR Ahg WISl § AR aTel al &
Ifgsuy deTshH T Jedien

qori et ofimT T & AT o R §Y NS Tetoft
derhHl T Hodie foham Tl [t derehd fauue IR
U & e H T3 fohe & Aded UTg Y elfeh §
dereht o ot foher & JeTaet AR aTel dhal Y wReT
1 oft| e SfFYE TSt 107-6 (25.25 T/3.)
qorr | U (24.22 T/%.) AR dled dal & uit
fesy o ofiR uig dearHl § AR aTel dal b | 5
yfcrerd &t o off| geria foret o fauue I Suw
25.32 T /gFceR ot 3R AR ael &l &l et 12.37
mifcrer off | 57 derpAl H AR aTel el &l A0 A 7.11
fcrerd & d19 &1 Dl TS| HUSRUT JhAM FAHH The
SIHYet Tetstt 107-6 (20.67 Hfcrerd) TT Seeg Sidt
HH, TSt 107-6 (28.18 wfrerd) H Jorii fohes
T 9T (32.87 Ufferd) & gebrael H HATR HUSRU
B &1 fohaT 1T 3iR S denhHl H g1 fohar T
AferehcH HUSRUT Jeh_A 78.7 4 Hfcrere T

UBt @AH A9 & SR 9 $a gaeiia s
UG 3791 ATl A WITST ATEhHT BT e

el TRt A o SR et fohe ST gpum & e
I Pl gereiiel o ugrel 37er (SIoagsT) arel e At T
eISHH! T JeTD odlichT fohdT TRITI e SITATH alel
T} gerehH! o STHTE 15 TR AU o7 3R Jerg
foret ST QT &Y e o Seeyuadiod — Siidt - 18 -
o - 8 - wgdt H 3rftreraw got fasar Tl fquus O
IJUST I AT dTet d9ERT Tael — SR - 1 &ff - o
- 8 THSIEl - 18 § 15.55 T/, iR Sseguacist — 3
A - ST - 18 - TRl - w9 - 7 H 13.29 T/, &1
& T STafh Je1d fheT H g 27.2 T/ 3. & i TS
S deRRAT § YUSRYT I 23.84 ¥ 46.59 Tfierd Hi
T S51 Y TS STafh $HP Tebrael Jori fohe HT
YT H T 48.42 U o1 bl 51 TR aEhAI H SR
TR dTet 94 Tfcrerd ¥ 31feres el § ST Pl A 15
Tfcierd ¥ 31 ATI FeEhH SeTacivd — Sficl — 18 -
T - 8 - TR § 100 wfdrerd el § 17.86 wferd &
3iId ioded & A1 15 Ufderd 31 e gt
fepar Tl STEfh derhd SeeyuEe! 23 U - 1 (15 -
17.8) 93 &g, TaST — AR — 5§t - TF — 7 Tefiet -
18, T - SfteR - 1 & — U9 - 8 TRiict-18 § g eT:
16.59, 16.58 T 17.09% & 3id & A 15
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Evaluation of white onion bolter tolerant lines
during late kharif

Eight LG lines were evaluated and compared to
check Bhima Shubhra. All the lines were at par for
marketable yield as compared to check variety, but
bolters in these lines were less. White Genepool
LG-107-6 (25.25 t/ha) and Bhima Shubhra (24.22
t/ha) were bolter tolerant and bolters were less
than 5% in five lines.

Marketable yield in check was 25.32 t/ha and
bolters was 12.37%. Bolters in these lines ranged
from 0 to 7.11%. Storage losses in line White
Genepool LG-107-6 (20.67%) and W. Gp Comp.
LG-107-6 (28.18%) as compared with the check
Bhima Shubhra (32.87%) and maximum storage
loss was 78.74% in these lines.

Evaluation of white onion high TSS lines during
late kharif

Total nine high TSS rabilines were evaluated and
compared with Bhima Shubhra during late
kharif. None of the lines were superior over
check variety for yield, whereas TSS in all the
high TSS lines was above 15% and maximum
17.86% in WHTS-GT-18-M-8-MC over check
variety Bhima Shubhra (12.40%). Marketable
yield in high TSS line HT-GR-1B-M-8 SGT-18 was
15.55 t/ha and in WHTB-3C-GT-18-MC-M-7 it
was 13.29 t/ha over check variety (27.2 t/ha).
Storage losses in these lines ranged between
23.84 t0 46.59% as compared with check Bhima
Shubhra (48.42%). Four lines recorded above
94% of bulbs having average population TSS
above 15%. Line WHTS-GT-18-M-8-MCrecorded
100% bulbs above 15% TSS with 17.86%
average TSS whereas lines WHT-23 A-1 (15-
17.8) Big bulb, HT-GR-5B-M-7 SGT-18, HT-GR-
1B-M-8 SGT-18 recorded 97.67%, 94.44% and
94.2% bulbs having TSS above 15% with average
TSS of 16.59, 16.58 and 17.09%, respectively.



TIfiere 3 Afereh et Yerielier ORT UaTef 3feT dTel HHY: TSS in all the three check varieties was less than
97.67%, 94.44% Td 94.2% UMY AH eI 13%and ranged from 11.56 to 12.61%.

P d (dvaes) 13 ufderd I oy o7 3R I8 11.56

31 12.61 Hfcierd & dter |

aferepT 2.15 : TSB! WNB HRIH & SR Whe QTS HY gi" I= Susiefier sfai

Table 2.15: Five high yielding accessions of white onion during late kharif season

Seequact - 3%t - Sfidt - [22.00 [13.29 42.73 16.22 23.58 19.75 42.46
18 - - W -7
WHTB-3C-GT-18-MC-M-7

SeYUAcial — 10 o - Werdl - [19.67  [12.59 48.41 16.30 15.65 10.30 53.64
15 - THUHRAT - 9 - 7
WHTS-10J-LT-15-SMC-M-7
TEel - SHeIR — 1 &t - 18.18 |15.55 43.06 17.09 20.06 0.76 30.04
T - 8 THeid - 18
HT-GR-1B-M-8 SGT-18
Ssoquaddt - 6 T - Sfidt - [17.97  |11.10 43.14 16.39 11.59 13.78 36.89
15 - - 7 - Y
WHTB-6F-GT-15-M-7-MC

Tget — e - 5 o - 17.30 5.32 38.82 16.57 10.78 30.63 25.60
g - 7 Uil - 18
HT-GR-5B-M-7 SGT-18

il T 34.04 27.20 71.31 12.40 14.88 12.42 48.42
Bhima Shubhra

C.D.5% 2.74 243 9.21 291 15.94 6.05 22.54

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M:
Storage Loss in 4 Months)

qTfereT 2.16 : TS WRIH A & R Ahe WTST & 99 FoT gaaeiiar 31 ugref 3ier arel uid Jermq
Table 2.16: Five high TSS lines of white onion during late kharif season

Seeguadivd - St - 18 - W - 8 - TR | 100 09 17.86
WHTS-GT-18-M-8-MC

Seguact - 23T-1 (156-17.8)TST% | 9747 16,59
WHT-23A-1 (15-17.8)Bigbulb

Continued on next page.....

82



)

Annual Report 2020 ‘ @

DOGR

TSt - AR - 1 -t - 8 TSI 18 | g4 44 16.58
HT-GR-5B-M-7 SGT-18

Qﬂﬁ—\_rﬁa'l'\’—lgﬁ—@—8 QFIGé—18 9420 1709
HT-GR-1B-M-8 SGT-18

SeYATH ~ 6 Th — 16 - WA - T -7 | 7594 16.39
WHTS-6F-GT-15-MC-M-7

ofiqT 41 /Bhima Shweta 0 12.61
HHT 94T / Bhima Shubhra 0 12.40
offaT e /Bhima Safed 0 11.56

o 2.7 : uuch W% & SR T Pt gerelial ST UgTef SfeT dTet W WIS & FehH
Fig.2.7: White onion HiTSS lines during late kharif

gfgaur it Taif fie & 37 Sgewd & forg &l A &
SRM 39 T a1t PoT 61 dHHET & UG @
areg fham iR o e fohedt o e e
o i TS| Harfora deaseHl § 16.72 & 3ffiemaH
T qreft STy vea & |rer 15 nfcrerd & 21t
Aoae ot foban T 3riRiehad ATdT TEdt — SfiaR
- 27 -9 - 8 - &uilel - 18 (16.72%) H S&fdh
Tt Jorrii foest 7 I8 15 TIfcrerd 3 offtres el o &R
Paet 10.66 | 12.15 Hfcrerd & T 7 o1 AT H 85
yfcrera &1 oY a1fers dal & it 15 ufaera & e1ftres
AT gof fopa T | Tt - SR - 27— - 8 -
TESiicl - 18 (94.21%), Sseguacist — 2 & — St
- 18 - WA - T - 7 (88.46%) AT THT — AR
- 1T7-T9 - 8 - Woiiet — 18 (87.64%) T P
16.72, 16.52 dT 16.37 fierd Soad dTeft Gwen
CEEIRIE]
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Performance of total soluble solids in61 Hi-TSS
lines were studied and compared with 3 check
varieties in rabi season for high TSS in ninth
generations of purification. 47 lines recorded
more than 15% TSS with maximum population
TSS of 16.72. Highest TSS was reported in HT-GR-
2A-M-8-SGT-18 (16.72%), whereas in all the check
varieties TSS was not above 15% and ranged
between 10.66 to 12.15% only. Above 85% of
bulbs in the population recorded average TSS
above 15% in HT-GR-2A-M-8-SGT-18 (94.21%),
WHTB-2B-GT-18-SC-M-7 (88.46%) and HT-GR-IA-
M-8-SGT-18 (87.64%) with population TSS 16.72,
16.52and 16.37, respectively.
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Aferept 2.17 : X&) G & SR S For gerrefiel 3T ggref 3T arel Wihe WISl & Ui G9hY

Table 2.17: Five high TSS lines of white onion during rabi season

T -SHIR-2 T-TH-8-THsiIcI-18 94.21 16.72
HT-GR-2A-M-8-SGT-18

TECl-Sf3R-1 T-TH-8-THsilcl-18 87.64 16.37
HT-GR-IA-M-8-SGT-18

Sequaetdl-2 d1-Sfidt-18-wadt-wH-7 88.46 16.52
WHTB-2B-GT-18-SC-M-7

SegUaCi-23 U-3 7Y P 84.48 16.71
WHT-23A-3 small bulb

SITACIT —Sfic- 18 -THAT-TH-7 82.42 16.56
WHTS-4D-GT-18-MC-M-7

ofiqr 4a7/Bhima Shweta 0 12.15
offqr 4d1/Bhima Shubhra 0 11.82
offqr 4d1/Bhima Safed 0 10.66

gaf¥rhia wa smuifas sremmel & forg S
TR AT I ST FLThHI o el HevoT

I T dTel IR UJepi 3R Aha QITST i 1 Tl
B A T AR PRI IR Y dq1Mh B oI B
IHTIRG f3RaT ST b 1R R St ol 577 | 3R
1T G SMTAfRIeh I Ta MuTfaes areard fang ST weh |
FhS QTS H HUSRYT & ! Sl & Tl et =TT
Y T R fpar mar iR feAl H dvava @
RITARG BRI b feTq TEOIep b A1 Teb hry febat
T $ TR 46 F, TR IR fpy 1Y 3iR &g g1t
g Q| R & R HIAH o SR el Pl T TR 3R
20 F, dar 4 &S] 39+ gyl

G AT & SR A WTST TR T e

T AT F SRE P NS FHRI BT g fohen
AT U1 & Y JAAHD oA AT T | HR
TIUE 100 U x Sequact 23U F, #20.10 &/3. i
P IUST EIRAA T T8 3R THTH 100 T x Scg 453 F,
7 10.71 /2. F fouor o Sust giiyet &Y 18 @i
TETS 3TYaT GaTs PR &b SR WR a8T g+ AR =1
3N P PR IS H YA IR1GC 3781 qeria fohest
i 9T H 12.05 €/%. Td 5.43 /3. & HA Do
U5 Ud fauue I IuST &9t Bl TSI S F, Hawl o
Sree 1.2 gfererd & off 5 grar
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Crosses between high TSS and low TSS lines for
genetically and molecular studies

Four high TSS parents and three white onion
varieties were selected and crosses were made to
transfer the desirable traits and create variability
and further genetically and molecular studies. One
cross was made with red onion for increasing
storability in white onion and one cross with
multiplier for transferring high TSS in varieties.
Overall 46 F, hybrids were made and bulbs were
obtained. Immediately bulbs were planted during
kharif and seed were produced in 20 F,
populations.

Evaluation of white onion hybrid during kharif

Total 8 hybrids were evaluated during kharif
season and compared with check Bhima Shubhra.
Hybrid MS100A x WHT-23A F, gave 20.10 t/ha
total yield and MS100A x W-453 F, marketable
yield 10.71 t/ha, but due to excess rain during
harvesting and anthracnose the yield was
drastically reduced. Check variety Bhima Shubhra
recorded total yield of 12.05 t/ha and marketable
yield 5.43 t/ha. Total soluble solids were less than
12% inthese F, hybrids.
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Table 2.18: Five high yielding accessions of white onion during kharif season

THUE 100 x Wﬂff 23 T U, 20.10 10.06 49.50 11.76 11.12 73.09
MS-100 x WHT-23A F,

e 100 x | AT Th, 16.91 10.56 52.38 11.64 16.69 81.76
MS-100 x Bhima Shweta F,

WO 100 x HET LT Th, 16.41 6.75 47.03 11.81 -25.41 16.18
MS-100 x B. Shubhra F,

THUH 100 x Sseg 453 Th, 16.27 10.71 44.99 11.42 18.38 84.39
MS-100 x W-453 F,

UHUE 100 x Sseg 361 Th, 14.14 8.71 49.82 12.00 -3.76 4991
MS-100 x W-361 F,

T g (o) 12.05 5.43 49.41 11.68

Bhima Shubhra (C)

C.D. 5% 5.34 5.07 11.62 0.45

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M :
Storage Loss in 4 Months; HTP- Heterosis over Top Parent; HBC- Heterosis over Best Check)

S AT & SR Ahg QTS PR DT eI 1

& AT & SRE, Jera e i Aar & AT po
Al F, Rl ol JelrcHeD Heich febdT 1T | fagur
AT IUT S [y H B ft HaR qor g e | 9
& o &ifeh uTg e SAiebel T GfE A oy fen
(50.17 e/%.) & TAged ¥ Pt kg IR AR aret
Bl A b U

Evaluation of white onion hybrid during rabi

During rabil6 F, hybrids were evaluated and
compared with check Bhima Shweta. None of the
hybrids were superior with the check variety for
marketable yield but, 5 hybrids were statistically
at par with check variety (50.17 t/ha). The 13
hybrids were observed bolter free.

aferarT 2.19 : Tt HIAH & SR Fihe WS 6 giE I= Susiefier arfaad

Table 2.19: Five high yielding accessions of white onion during rabi season

T 100 x Seeg 439 Th, |50.59 50.27

MS-100 x W-439 F,

80.14

43.43

-8.36 |0.21

0.00 12.97




IR 100 x S 439 Th, |49.83 (4833  [80.95 {0.00 1232|6668 [-11.90 [-3.67
MS-100 x W-396 F,

AW 100 x Sseguact 23 U (4872 4844  |76.18  |0.00 12.05 |71.24 |-11.70 |-3.45
U,

MS-100 x WHT-23A F1

W 100 x o). e Wh,  |47.48 4633|7953 |1.12 1157  |65.53 |-15.55 |-7.65
MS-100 x P. Safed F,

THTE 100 x S 448 Th, (4735  |46.82  |74.85 [0.28 12.07  |73.25 |-14.66 |-6.68
MS-100 x W-448 F,

| &aT (Je i) 52.18 50.17 |83.32 [0.99 1219  |68.09

Bhima Shweta (C)

C.D.5% 5.71 5.67 6.65 1.08 1.65 11.09

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M :
Storage Loss in 4 Months; HTTP: Heterosis over Top Parent; HBC: Heterosis over Best Check)

Wihe W11 H 99 $ot garmieiter 31 ugref sier arat
dershHl 3 fAsfefianor srem

T Pt gerefiel 3IkT uqref afer (SIeaes) atel dershHi
(S%egqadt 23 U-1, Sseguac! 23 -2 Tl Sseguact
23 U-3) iR o vaes areft fomemt (+fimr &, ot
a1 3R W The) i FASTefiasur Td gAStetias
faQraratt @1 st R & fofy ve wam fmar mam
3R & foly W&l @IS 2019-20 i foram Tl =
SITATH aTel ekl Seeguact 23 U-1, Seguac! 23
T-2 U1 Seuac! 23 U-3 H JIgATd HEN:
18.84%, 18.22% TUT 17.96 % &1 fobam 1| Sfaifep
Tt e sftmm &, s g iR o Jhe o sadt
q3T AT 11.9%, 12.88% TAT 9.64% T I T3 |
FT AT aTel 9T B TR FH 7T (79 MR
W) SeUAct 23 U-1, Sguad! 23 T-2 3R
Seuac! 23 U-3 H M 80.36, 79.06 AT 79.35
Sl Y TS| pH IR dreft fpwl | HiT |hg, T
AT AR AT g1 5 TR FH AT A 87.87,
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Dehydration studies in white onion high
TSSlines

An experiment was conducted to study the
dehydration and rehydration characteristics of
high TSS lines (WHT 23 A-1, WHT 23 A-2and WHT
23 A-3) and low TSS varieties (Bhima Shweta,
Bhima Shubhra and Bhima Safed). Rabi onion
2019-20 was taken for the study. Total soluble
solid content (TSS) in high TSS lines was 18.84%,
18.22% and 17.96% in WHT 23 A-1, WHT 23 A-2
and WHT 23 A-3 respectively. In varieties the TSS
content was 11.9%, 12.88% and 9.64% in Bhima
Shweta, Bhima Shubhra and Bhima Safed
respectively. Initial moisture content (wet basis)
in high TSS lines was 80.36, 79.06 and 79.35 in
WHT 23 A-1, WHT 23 A-2 and WHT 23 A-3
respectively. In low TSS varieties, the initial
moisture content was 87.87, 88.59, and 87.62 in
Bhima Safed, Bhima Shweta and Bhima Shubhra
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88.59 T4 87.62 o1 &I TS| 31fereh STHATH dTel dershAt
3IR & ST dTel el T TRINTETET ¢ SRR H 6 31
aoEE R fetefiea fear e fofeftaxr siR
TASTeATR=uT fASaTall a1 3Tedee fohaT Tl Seeguact
23 -1, SgUac! 23 -2 qYUT Seeguact 23 U-3
99 SIGHUE aTel deRhHl Pl FSietiesur STUTd ShHeT:
4.80, 4.71 T2 4.80 i féparr 111 STaifep opH Suagd
aret foredt offmr Tthe, i g iR offr AT o @7
hHST: 7.63, 8.37 AT 7.76 i b 7111 4 SITHTH
arefl fhedl @I e § I= NETd dle e H
TSROl SFUTT H o1 25°311S da= W fafter
I I DT GSiol Rl SIUTd Seeguact 23 U-1,

SeUEC 23 U-2 TYUT Seguac! 23 U-3 H A
3.87, 3.75 ©d 3.71 &3 fobar TTI ¥ SITHTH aTedt

foret offmr &ar, ofimr g SR i Jhe 7 I7 e
4.67, 4.81 T 4.39 &1 fbar 11| d161T S SlgATH
arel denhdl § Pl Tl AT Seeguac! 23 U-1,
SegUaT! 23 U-2 TUT Seuact 23 U-3 H drll IR &
3MYR WR AT 37.15, 41.19 wd  35.01 fum/100
I &1 1 TS| HH IR arel Tt i &, s
T 3R HHT Ahe # TE T R P IAMYUR TR HA:
30.70, 27.37 ©438.13 f1./100 U &Si &I 3|
frotefiesur & SR s I # fOhler &l A 3=
SITATH dTel FerehHl Seeguact 23 -1, Seguac! 23
T-2 qUT Seeguact 23 U-3 H AT 110.40, 144.49
qem 111.57 . /100 19 S5t fit 78 S&fs ot
o7 &, AT T iR T e 7 Ig she 209.93,
193.85dUT 196.66 fHuT. /100 I i i T3 |

2.4, g 61 I fhei & forg voe=

TR TAT It FAH B SR AGG S A dehHl
B Y edThT

IARadsH & A1 | feRia 6y 10 oot 28 4
g deEHHI BT i TR AR b GRM fahar
T 399 a9 ST auT g 3iR g 1 B H I\
g P PRU IuS A AT G aRfRIfRT | wdse
ot fope i gdet (0.91 e/%.) & Iobmeel § uig
gorhdl H 1.71 ¥ 1.32 ¢F/8FeIR &l FIR IS
BRIt Y TS| Forehe vt 6.7 -3 7 1.71 /2.
T 3TfeepTH el IUST & ! 715 |
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respectively. The high TSS lines and low TSS
varieties were dehydrated at 60°C in laboratory
tray drier. Dehydration and rehydration
characteristics were studied. Dehydration ratio of
high TSS lines was 4.80, 4.71 and 4.80 in WHT 23
A-1, WHT 23 A-2 and WHT 23 A-3, respectively
and in low TSS varieties it was found as 7.63, 8.37,
and 7.76 in Bhima Safed, Bhima Shubhra and
Bhima Shweta, respectively. Rehydration ratio was
found less in high TSS onion compared to low TSS
varieties. Rehydration ratio of different high TSS
linesat25°Cwas 3.87,3.75,and 3.71in WHT 23 A-
1, WHT 23 A-2 and WHT 23 A-3 respectively.
Rehydration ratio of different low TSS varieties
was 4.67, 4.81 and 4.39in Bhima Shweta, Bhima
Shubhra and Bhima Safed respectively. Total
phenol content in fresh high TSS lines was 37.15,
41.19, 35.01mg/100g fresh weight basis in WHT
23 A-1, WHT 23 A-2 and WHT 23 A-3 respectively
and in low TSS varieties total phenol content was
30.70, 27.37 and 38.13 mg/100g fresh weight
basis in Bhima Shweta, Bhima Shubhra and Bhima
Safed respectively. After dehydration the phenol
content in dried samples was 110.40, 144.49 and
111.57mg/100g in high TSS lines WHT 23 A-1,
WHT 23 A-2 and WHT 23 A-3 respectively and in
varieties 209.93, 193.85 and 196.66 mg/100g in
Bhima Shweta, Bhima Shubhra and Bhima Safed
respectively.

2.4. Breeding for improved garlic
varieties

Evaluation of garlic elite lines during
kharifand rabiseason

Total 28 elite garlic lines developed through
mutation were evaluated during kharif season.
This year due to excess rain and diseases yield
were less in garlic. Under such situations five lines
gave significantly higher yield ranged from 1.71 to
1.32 t/ha over best check Bhima Purple (0.91
t/ha). Line CBS-6.7 M-3 gave the highest total yield
of1.71t/ha.



ferepT 2.20 : Wh AN & SR eI ot Ui 9= Susielier v

Table 2.20. Five high yielding accessions of garlic during kharif season

IHefleg - 6.7 W-3 /CBS-6.7 M-3 13.70 | 22.00 | 1.71 33.94
didt - §UATH - 3 30/ PB-EMS-3 EL 10.20 | 20.15 | 1.66 32.90
TSt 10.4 - TF - 4/SAT 10.4-M-4 10.90 | 21.20 | 1.64 32.44
iRl 471 /ACC-471 13.00 | 25.05 | 1.50 33.04
Tsic 14.1 T 3 $9aT /SBT 14.1 M3 EL 11.20 | 20.70 | 1.32 36.22
o1 9det (o) /Bhima Purple (C) 13.70 | 20.20 | 0.91 35.10
C.D.5% 2.92 465 | 0.37 10.74

(C/B: Clove per Bulb; CW: Clove Weight: TY: Total Yield; TSS- Total Soluble Solid)

W ARM & SRM, & olexgd &b 29 A8 JABH P During rabi 29 elite garliclines were evaluated and
o foredt & |1 gedied fohar Tl 1g +ft dehH compared with check varieties. None of the line
Pl SIS &b TS § Jori fhe i uder (6.51  was superior over check Bhima Purple for total
TI/%.) | 98 gl ol EZS) gaqgﬂa oI ueref afgr  yield (6.51 t/ha). TSS ranged between 33.34-
33.34 - 38.38% & 9 yrAT M| 38.38%.

arfereT 2.21 : & W9 & SR AgqA S uia S= Susiefia mifea

Table 2.21: Five high yielding accessions of garlic during rabi season

didt - 10 - SflaTs - A WA |15.70 | 22.45 458 36.90 0.99
PB-10-GY-Mut EL

didft - g - 13U 17.10  |24.95 457 35.26 1.00
PB-EMS-1 EL

gt - 15 - Sitars - A 1430 |22.05 456 34.86 1.11
3UAPB-15-GY-Mut EL

it - 5.0 - Sflarg - A7 12.90 |25.20 4.47 34.54 1.27
PB-5.0-GY-Mut EL

St 91 $0e/G-91 EL 16.30 |25.80 428 35.76 1.17
i1 ade (o) 17.50 |25.30 6.51 33.58 1.54
Bhima Purple (C)

C.D.5% 2.47 5.70 0.95 2.42 0.31

(C/B:Clove per Bulb; CW: Clove Weight: TY: Total Yield; TSS- Total Soluble Solid; SL: Storage Losses)
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1. T fAfHROT BT ST

T e ger ol udet ok o effer ft T2
TREIT F Pt 100 dhAT DY W 2019-20 B IRM
T 3R B SAHATae oT b forg Bers ol 7131 gd |
& el 1 7 3R 5 3 77 fAfehRuT TgR1h RIS b
TS off| ST 3 afetert # qartar A B, % SUER A
P Ui 9 Iueiefial depAl -l uga A TR S
il T §Ih IUS UG & foTg g oo foba
ST

ATFPT 2.22 : AT ScRAST dehHl BT UG

Table 2.22: Performance of garlic mutation lines

Mutation breedingin garlic
1.Use of gamma irradiation

Total 100 lines of M, population of each variety i.e
Bhima Purple and Bhima Omkar were screened
for yield and agro-morphological traits during
rabi 2019-20. Previously these varieties were
imposed for 1 gray and 5 gray gamma radiation
doses. Total five high yielding lines identified from
each treatment as mentioned in table. These lines
will be further evaluated for their yield
performance.

dram-1 Sfag-15--2  |61.80 [39.46 6.2 31.74 |1.42 4.92 6.90 78.00
B.0.-1GY-15-M-2
dr.a.-1 Sfag-21-w-2 (7429 [47.02 7.2 3696 [1.60 4.20 7.12 56.96
B.0.-1GY-21-M-2
fam-1 Sag-23-w-2 (8629  |49.66 6.8 37.52  |1.30 4.48 7.22 16.95
B.0.-1GY-23-M-2
ol -1 Shag-4-t-2 66.97 |38.10 6.4 31.50 |1.40 6.00 6.08 48.65
B.0.-1GY-4-M-2
dla-1 Sflag-9-w-2 (10810 |43.12 6.2 3454 |1.62 5.68 7.57 27.97
B.0.-1GY-9-M-2
.3l -5 Sfag-1-t-2 68.74 |36.76 5.8 29.28 [1.30 4.82 5.92 29.31
B.0.-5GY-1-M-2
#.3m.-5 Sfag-52-w-2 (4552  [39.16 6.2 30.50 [1.42 5.02 6.48 39.34
B.0.-5GY-52-M-2
d1.31.-5 Sfla$-80-tH-2 7393  |39.88 6.4 3292 |156  |5.42 758  |45.59
B.0.-5GY-80-M-2
#t.an.-5 Sfag-83-w-2  |70.05  |45.08 6.0 37.02 |1.50 5.40 6.93 4416
B.0.-5GY-83-M-2
#.3m.-5 Sfag-92--2  |62.61  [49.00 6.0 32.08 [1.82 5.12 6.79 93.75
B.0.-5GY-92-M-2
dldl.-1 SfaE-125-W-2 [31.17 |51.02 6.4 37.00 |1.56 6.22 7.99 11.19
B.P-1GY-125-M-2

Continued on next page.....
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-1 Sfag-25-1-2  |67.57 [42.96 6.4 3494 |1.62 5.56 7.10 32.00
B.P-1GY-25-M-2
@t -1 Sfag-138-wW-2 5357 [50.40 6.6 43.44 |2.00 5.12 7.63 30.16
B.P-1GY-138-M-2
dt.dt. -1 Sfarg-2-wm-2 69.40 |47.18 6.0 37.08 |2.16 6.24 7.48 32.48
B.P-1GY-2-M-2
fd-1 Sfag-46-t9-2  |80.06 |49.56 7.0 39.08 [2.08 4.82 8.72 30.16
B.P-1GY-46-M-2
dl.-5 SfaE-38-W-2  |101.52 [47.20 5.6 35.50 |1.84 5.00 8.33 19.72
B.P-5GY-38-M-2
.d.-5 Sfars-4-19-2 99.38 |53.18 6.0 35.12 |2.08 7.52 8.59 23.81
BP-5GY-4-M-2
dl.dt.-5 Sflerg-6-17-2 4558 |52.22 5.4 41.06 |1.60 6.54 8.17 24.59
B.P-5GY-6-M-2
d.d. -5 Sfag-7-19 -2 72.71 50.04 6.6 36.02 |1.84 6.14 7.04 17.33
B.P-5GY-7-M-2
d.d.-5 Sfarg-9-17-2 66.61 |48.60 6.4 38.80 |1.48 6.20 7.65 33.33
B.P-5GY-9-M-2

( TY: Total yield; PH: Plant height; NOL: Number of leaves; LL: Leaf length; LW: Leaf width; PSL; Pseudo

Stem length, PSW: Pseudo stem width)

2. MRS SARGST BT &: g1 SN

TTEGT Dl BT H G TRE A FellAel HaeH ey
STYTT ST 21 STy SRR ScdRacoT T ST
FRD ATARID faferdr Seoe et a1 ot famam |
A TN H, STig RRI A IASid detd 1 SuINT
Fafdep & W H b1 T 3R STITH AT DI R B
et AT a1 SUINT fopar mam (RA) | STHe SUaRT §
PRI TFRIGE TRIT TR A S TRE GO 3@
I a1 HeT| BIAfp, IUINT fhY MY Dl T FH
ATEdT § e T 81 T 3R D W g 2l 17
3 IUARI DI IFUGThdl &I Udl Iadl gl FAfeTg
A A @1 IR PR gY GRS DI QIERRAT
ST |
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1. In -vitro use of chemical mutagens

Exclusive clonal propagation method is followed
in garlic. Thus attempt has been made to create
genetic variability through use of chemical
mutagens. In present experiment, callus
regenerated through root tips was used as explant
and subjected to different concentrations of EMS
and Colchicine (Fig). Callus proliferation was
noted in EMS treatments but no shoot
regeneration observed. However in all
concentrations of colchicine used, callus became
brown and onwards dead. This indicates non
suitability of treatments. So experiment will be
repeated using different concentrations.
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ot 2.8 : SUACH SUAIRT g dord
Fig. 2.8: EMS treated garlic callus

T FREUT SUGHAT BT eI B & oIy
URTHRUT a1 AT 8¢ aeqH fhedl &Y ¥ g
whIfT

TRIROM SoTa AN & fof oesg ol fovel arem i
MR SR T gt &1 v g7 gedied fRar m
TG Dferdl i g I FTHiga fomar maT, ST T
fOrgTs \mT Shrer ma SR g9 REfEn § #ee (400
19 deT 500 mM?) & TR JRIRAT vd W&ot e iR
SipTepRuT fopaT TITI Gl P 16/8 € B UpIeeiy
3rafer @ik 25+ 2 °C AU arelt wa; ur uRfRufcrt
SR TRAT| A bl QI bl # Selagianse afichol
(3T, 3MMUfEes STeT AT (IRSRIHT ), ol FARITHA,
M, o1, Mfer, fher H,0, e ufi-sifafiaras
USTIgH, dheterst (CT), uR-3HiavaTgs f$¥csT (SOD)
T TRpIedh RigwiissT (PX) Pl Jeiic fham /|
i ot fomet & T sfieR &6t g H SFR wRaReft
SaTa AT SR g8 1 T ude e |, Sua, fafts
RIS, BISSIo URIaRITSS $hHgT: 0.61, 0.92 TIT
0.75 oM PAR o, AR Mfed Sa AET, ol
FARIthet, hRifeTged, Mo, fhler T M shasT:
1.05,1.2,1.2,1.2,1.18 @ 1.07 I 31 9
i TR g gder fm o uf-siiafieRe oy,
heTelel, oR—INaATSS fSHCS qAT WhTeIT WIS
ff P 1.16, 1.14 TG 1.93 TAT =R 1 400
Hiciel @ ga1d | A7 gia § ot HAGR geldgiese
o, forfie IRTaRftS I 3R oM gIggio IRIdTss
HHe: 1.12, 2.7 TUT 1.9 TAT AR 3MMUfaRp SfeT A,
T FARIh, dRIfiged, Wiferd, e dem widH
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In vitro screening of garlic varieties for
osmotic stress tolerance for accessing
medium term conservation suitability

Bhima Omkar and Bhima Purple were evaluated in
vitro for osmotic stress tolerance. The cloves of
garlic were surface sterilized, cut into its one third
and inoculated on the Murashige and Skoog
medium supplemented with mannitol (400 mM
and 500 mM) in 10 replicates. The plants were
grown under 16/8 hr photoperiod and 25 * 2 °C
temperature in vitro conditions. Electrolyte
leakage (EL), relative water content (RWC), total
chlorophyll, protein, sugar, proline, phenol, H,0,
and antioxidative enzyme, catalase (CAT),
superoxide dismutase (SOD) and ascorbate
peroxidase (APX)were evaluated in both the
varieties. Bhima Purple showed higher osmotic
stress tolerance than BhimaOmkar.In Bhima
Purple EL, lipid peroxidation, hydrogen peroxide
were 0.61,0.92 and 0.75 fold lower and RWC, total
chlorophyll, carotenoids, proline, phenol and
protein were 1.05, 1.2, 1.2, 1.2, 1.18 and 1.07 fold
respectively higher in comparison to Bhima
Omkar control. The antioxidative enzyme,
catalase, superoxide dismutase and ascorbate
peroxidase were also 1.16, 1.14 and 1.93 fold
higher in Bhima Purple. In 400 mM mannitol
drought stress Bhima Purple also showed lower
electrolyte leakage, lipid peroxidation and
accumulation hydrogen peroxide, respectively
1.12, 2.7 and 1.9 and higher level of relative water
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sHen: 1.85, 1.87, 1.3 % 0.8 [ I=R A1 CT, SOD
qerm sig < wfcifafer | shHer 1.5, 1.45 e 2.7 AT
a1ftrp offl 500 mM? H, fmr ydet # off FHR Sud,
forfUs IRTaASIM 3iR FaTe gggiom URIaITSS 9T
1.14, 1.9 T 1.64 TAT URAT T SR 3MUfép S
O, Pl FARIhe, dRifcAised, Wiferd, e der
WM AL 0.71, 1.08, 1.17, 0.92 TT 0.57 THAT
SR | TG, SHAAT g 1 ferfafer off spmer: 2.1,
1.93 qAT 3.31 AT 1My off| 37 31ea § ua Jera
2 & ofir ader 7 i iR e & gpreer TRl
1T ARSI Y I & @ iR gaferg i ude fome
% g Aafafty TRer 3R HUSR & 1y BEl 3

SUZh Bl

BhimaPurple

0 mh 4001mM

content, total chlorophyll, carotenoids, proline,
phenol and protein were 1.85, 1.87, 1.3 and 0.8
fold higher respectively. The activity of CAT, SOD
and APX were also higher by 1.5, 1.45 and 2.7 fold
respectively. In 500 mM, Bhima Purple also
showed lower EL, lipid peroxidation and
accumulation hydrogen peroxide, respectively
1.14, 1.9 and 1.64 and higher level of RWC, total
chlorophyll, carotenoids, proline, phenol and
protein were 0.71, 1.08, 1.17, 0.92 and 0.57 fold
higher respectively. The activity of CAT, SOD and
APX were also higher by 2.1, 1.93 and 3.31 fold
respectively. This study depicts that Bhima Purple
has high ability of osmotic stress tolerance than
Bhima Omkar thus Bhima purple is more suitable
forinvitrolongterm conservation and storage.

BhimaOmkar

500 mdM0O mhEoY

fa 2.9 : g et Y 9fg W Afciar &t fafte drear &1 nwma

Fig.2.9: Effect of different concentrations of mannitol on growth of garlic varieties

2.5 : Frefishial 3k I & fawg =TSt wd agq
qeTHHI BT YT

vt R (Rrog 8l forsite) &t uforiferar & forg
AT WTST o STuaal / HfafR &1 qeaia

TTfores (W) Aeprur TR & Sferid @ freT &
g @ISt it Ja1g foresdl & AT 1 3TTS Fh P
Teieh fopa aT| Ui geRTgafa § o diel o enfire
IR Pl al TG TS T2l T B 65 I 70
AT STRTT Uit Y 8T T i gt T T 3R 0
R 5 TPINT PRIV BT IYANT PRl gY Ufeifspar bl
aiffepdt famam mam| 15 &A1 & sFaRTet R e s (ufa
gt e i siiga F&@aT) W 3ficel Bl st fhar |
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2.5: Assessment of onion and garlic lines
againstpestsand diseases

Evaluation of red onion genotypes/entries for
resistance to onion thrips (Thrips tabaci
Lindeman)

Eight onion hybrids along with checks were
evaluated against onion thrips under natural
(field) infestation condition. Two replicates
consist of thirty plants per replication were
maintained. Foliage damage was recorded after
65-70 days after planting, and the reaction was
categorized using 0-5 scoring methodology. Data
on thrips population (Avg. No. of thrips/plant)
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o8 ff STvoey Trefos o aRfRIfT & st
fcRTet & aram | Tt Hsi | 2 9 3 i I arer
quffer AT oxa i el Rt §77eb Agfora afcRiedt
B9 &1 IdT FeTal 2|

were recorded at 15 days intervals. None of the
genotypes were found to be highly resistant under
natural infestation. All hybridsscored as
moderately resistant with the foliage damage
ratting 2-3.

qTferet 2.23 : Ui Henwvr R & dgd wrt Rrew (2w dadht) it uferiferar & forg geriia faei & ar

T ATl TS Y T foe] o e

Table 2.23: Evaluation of red onion hybrids along with check varietiesfor resistance to onion
thrips (T. tabaci) under natural infestation condition

0-1 3= ufeRieft / Highly .
Resistant
1-2 yfeRrefl /Resistant -
2-3 Frfera wfcRed 11 (3+8) w7 fopRe, T @rge X, T arfh, SteTisieR
Moderately Resistant TS 1, ShaASieR aefoe 2, i gefie
5, SIRMSHRR gsfis 50, SeNsiarR gisfis 56,
glaneiemR grsfae 6, Sensiem gEfis 7,
SI3MTIaR Brsfis 9
Bhima Kiran, Bhima Light Red, Bhima Shakti,
DOGR Hy-1, DOGR Hy-2, DOGR Hy-5, DOGR Hy-
50, DOGR Hy-56, DOGR Hy-6, DOGR Hy-7,
DOGR Hy-8.
3-4 Hagrefier/ Susceptible |-
4-5 39 Hagefie/Highly |-
Susceptible
2.6 : WS § TR Iaar I gA: WIfH & T 2.6: MAS of Ms locus responsible for male
B?Ra'rzﬂ ﬁﬁmewﬁm fertility restorationin onion

TS UehAl H ek R Iaxdl Alhd & AR
AT =g 8 ERATSTR H1hRI @b AT SIS ey
Al T, 37T Taet UhicT & HRUT &TdY 20 AR GRT
TSRSt aTaverT # Uadt grfaeedt 1 fierar =&l & S
! STafh Db GRT TSI FCRIRT GerehHl Dl ST
e 1T epT | U 3 & ST Ui G2ThHI H FHSIT
TRRIRT JHfaeed &1 @IS T8l R b | FRST ATHR GRIT
TS despHl b At UBR & gHfdded! aRad (Ms
Arprs) # e f St @ afe e emgafie
geyfY J AThR Havet T B g, qenf s Ae-
U9 UpfT B BIRUT I T ATheTel! AT g 31k Jomm
TR T YIERUT IR § a1 ellerd T HIhR Agraret
PRI R | 7eaftis Suantt 2, swfery A QF AR @it
F, T faerrd srishHi o Jodam ¢ |
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The genotyping with PCR markers were successful
in the marker-assisted selection of nuclear male-
fertility locus in the breeding lines, jnurf 20
marker due to dominant nature, it could not
differentiate dominant allele in the heterozygote
state, whereas it could separate homozygous
recessive lines. The PsaO marker differentiates all
kinds of allelic variants (Ms loci) of breeding lines,
but the marker coverage is the limitation across
the different genetic background, although it is a
powerful marker due to co-dominant nature,
highly useful in the marker-assisted selection of
Ms locus across the segregating breeding lines,
thus these two markers are valuable aids in onion
F, hybrid development programs.
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Fig.2.10: Marker assisted selection of Mslocus among breeding lines, a) jnurf 20 marker genotyping for Mslocus, b)
PsaO gene markers genotypes for Ms loci, O' Gene Ruler 1kb plus DNA ladder used for comparison of amplicon

fragments

o 2.10 : U5 GeRHT & 1T Ms AlBs BT AT FeRIared 99, &) Ms dlds & forT jnurf 20 AR SiAresfi, @) Ms
TS & ol PsaO ST AT SR, Traefienr faRgueAt &t et o foft Sui fhar mm 0" SR 1 kb s ey efex

2.7: WS § SAHRE IR G@T Afgsopar &t
JATATRND TUITCHET DT IFETTT

TST I A H STTHRIG 3R AT AT i 3T fIp
IR 2T AL el g AT HREAT P PRy
fohaT ST @M g1 SR AR P fory, mife 1666
(M GeIehH) T HIA FIAT HPRVT SITHRIE P Tfel
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o7 fpet Bt TehTer AT gHTaefiela 3Md PRI
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R & | 3AfeTY, HISRT B, IUF H§ HIHard — WS W
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2.7: Genetic architecture of waterlogging
and droughttolerance in onion

Mapping population is being developed for
studying genetic architecture of water logging and
drought tolerance in onion. For water logging
tolerance, Acc. 1666 (tolerant line) was crossed
with water logging susceptible line Acc. 1639 and
var. Phule Samarth. Similarly, water logging
tolerant line Acc. 1630 was also crossed with
water logging susceptible variety Bhima Super
and Phule Samarth. Among white onion, tolerant
line W-355 was crossed with susceptible line W-
085 and developed 5 F, hybrid populations. Under
drought tolerance, Acc. 1656 (tolerant line) was
crossed with Acc. 1627 and Bhima Dark Red
(susceptible line) and developed 2 F, hybrid
populations. These lines will be further evaluated.

Study of the light saturation point, CO,
compensation point and photosynthetic
efficiency, in onion varieties

Photosynthetic efficiency of onion varieties
depends on many factors, especially response of
plants to photo synthetically active radiation
(PAR) and ambient CO, concentration. Therefore,
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TR ATHUM e GRT STRY el 18 A} & =l
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fopy MU TRigeror o SR URft TR 1000 pmol m*sec”
& MR Ueprer Ht F3wufia Ffepy fafewor (fiuamR) &
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gfth  (4.230 mmol m” sec”) H Td AR AT
fepRU1 (4.155 mmol m” sec™) Td HHT AT (3.998
mmol m*sec’) ¥ @A oI el Sefeh ag fivr ase
%S (8.781 mmol m” sec”) § HHR ot I IR~
AR AFGdT D! Fa™ B HH T ik (122.32 ppm) &
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AT 31feres fiAT Shg (285.14 ppm)‘}f_q'\_’hﬁﬂélg:[:
fepet & e, TpTeT A favg # fiaet eprer Fsauu &%
& Uiy SgiRa1 T vefie gt &1

an experiment was carried out with all the ICAR-
DOGR released ten onion varieties at Manjri Farm,
Pune, to evaluate the response of onion varieties
for PAR and ambient CO, concentration. The
photosynthesis and related parameters were
measured with the constant supply of PAR within
the leaf chamber @ 1000 pmol m™ sec’ during
observations performed. The significant
differences were observed in net photosynthesis
among the varieties. The transpiration rate was
found higher in Bhima Shakti (4.230 mmol m” sec
") followed by Bhima Kiran (4.155 mmol m” sec™)
and Bhima Shubhra (3.998 mmol m*sec™), while it
was lower in Bhima Light Red (3.781 mmol m* sec’
Y. Further, the intercellular CO, concentration was
found lower in Bhima Shakti (122.32 ppm), next
higher by Bhima Kiran (151.56 ppm) and Bhima
Super (155.68 ppm), whereas it was recorded
higher in Bhima Safed (285.14 ppm). Further,
among the varieties, light saturation points shown
significant variations in response to the net
photosyntheticrate.

o 2.11 : WIPHIFT - AN U4 AT IFTHU Feemer 6t =t foeii  faet werer @590 (umol m? s™), arsdicisi &%

(mmolm?s™) TUTHR-AGR CO, A (Fidfiem)

Fig.2.11: Net photosynthesis (umol m™ s™), transpiration rate (mmol m” s") and intercellular CO, concentration

(ppm) in ICAR-DOGR onion varieties

2.9 : T ( Ufergm HiaTeer. ) H gat gemiehiad oI
garef 391 (TSS) & forw SuReRN Hre= wifiexur
1B e

Dol goreliel 3NT (TSS), PreTEEsed, MM W@ 3
TTSAR) AT Hhves! IUTTaY Afgd STe1 # gerefiel i
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2.9: Screening and evaluation of carbon
assimilates responsible for total soluble
solids (TSS) in (Allium cepaL.)

Total Soluble Solids (TSS) is the direct measures
of water soluble solids including carbohydrates,
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e ot goreficT oI ugTel sfer atel ©: Heraer derspHl
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eTef 37T et derehH T 9w 3R HfiwT Aar B ger §
I ol gorrieficT 3R UGTel 37eT aTet deTshHT JUT Seefgact
23T - 1, SeegueEel 23 U-3, Seeguact 23 U-2, 1 T-
Sfict-18, Sici-18-3 ¥t 5 o1 gemelie 3R grel 3fer
Pl SUR(15.03-21.07 °Bx) ot fomam |

proteins and other primary and secondary
metabolites. TSS has been widely correlated not
only with quality of onion bulbs but also with
storability potential and size of bulbs. Here, we
segregated bulbs of six selection lines for
differential TSS content into two categories based
on bulb diameter viz. small (41.42-48.20 mm) and
large (51.41-55.57 mm).

As presented below, TSS (°Brix) was observed
significantly higher in bulb with smaller (S)
diameter than large irrespective of selection line.
TSS content was observed higher (15.03-21.07
°Bx) in high TSS lines WHT-23A-1, WHT-23A-3,
WHT-23A-2, 1A-GT-18, GT-18-3C, than low TSS
lines Bhima Shubhra and Bhima Shweta.

Total Seluble Solids (°Bx)

TS5 ("Bx)

L b L S L 5 L s L S L s L S
Bhima Bhima |WHT-23A-(WHT-23A-WHT-23A-|1A-GT-18|GT-18-3C
Subhra | Shweta 1 3 2

TSS Lines

3 2.12 : WIS & 391 0d BH Dol GereiTel ST UaTef 377 aTel GershA H 98 U4 ofg JATPR alel el H Pol gerreiiel o ugred 3ieT|

STCT 1 o TRIGIRIT o H1ed & AR IR IR ot 7T 8

Fig.2.12: Total Soluble Solids (TSS) oflarge and small sized bulbs of high and low TSS lines of onion. Data is presented

as mean of three replications.

Total sugar content was observed maximum in
bulbs with smaller sized than large sized bulb. As
presented below bulbs of high TSS lines exhibited
higher level of sugar content and observed
maximum in WHT-23A-2, followed by WHT-23A-3
and minimum in Bhima Shweta.
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T & Y H 3T I IR R T Bl

Fig. 2.13: Total sugar of large and small sized bulbs of High and low TSS lines of onion. Data is presented as mean of

threereplications.

ST s R s foram ma g, 99 oot gemefid o
ueref ofer dTel denhHl JUT SeeguEe! 23U-1;
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TR TR T SN b IEeR SiifemiRes o areiHiRe
R H BT D Al B & 81 DA gerehal o
ugrel 3fer aTet JershAT JUT HIHT U qAT HHT & §
DR BT BT TR FR St paT 7|

As presented below, high TSS lines WHT-23A-1;
WHT-23A-2; WHT-23A-3 and 1A-GT-18, GT-18-3C
has lower level of reducing sugar which indicates
the existence of sugars in higher oligomeric and
polymeric level. Low TSS line Bhima Shubhra and
Bhima Shweta has higher reducing sugarlevel.

Reducing Sugar (mg/gFW)

e
-

Reducing Sugar (mglglih)
=

L 8 L 8 L 8

Subhra Shweta

WHT-23A-1 |WHT-234A-3|WHT-23A-2 | 1A-GT-18

8 L 8 L 8 L 8
GT-13-3C

TS5 Lines

o 2.14 . 39 T FH ol gerefieT o UgTe 3ier dTet derhhl & S Ud oY TR dTel el H gdRe T | i GRIgfrdl &

T & U H 3Tie! Pl IR o T B

Fig.2.14: Reducing sugar of large and small sized bulbs of high and low TSS lines of onion. Datais resented as mean of

threereplications.
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Fig.2.15: Enzymatically produced Pyruvicacid (EPA) of large and small sized bulbs of high and low TSS lines of onion.

Datais presented as mean of three replications.

QTS el H ARG & foTq fohua 3 o=t uTgweiaeh it
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T T T o T ST HoTdl Al e &
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Enzymatically Produced Pyruvic acid (EPA) is
indirect measure of pungency in onion bulb. As
presented below, bulbs with higher diameter has
greater pungency level than smaller sized bulb.
EPA was observed maximum in selection line
WHT-23A-2 and minimum in Bhima Shubhra.
Selection Lines having high TSS (Brix) also
exhibited higher total sugar but lower level of
reducing sugar. Higher TSS level is not shown to be
associated with pungency and total polyphenol
content but seems to be strongly correlated with
bulb diameter in most of the lines.
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Project 3: Biotechnological approaches
forimprovement of onion and garlic

Transformation onion cv. Bhima Super with
DREB1A gene and ACMSH1-RNAi is in progress.
The selected calli on hygromycin are in shoot
regeneration stage. Onion cv. Bhima Super was
transformed with GFP-tailswap_CENH3 vector; six
events were generated and crossed with red onion
varieties in rabi 2020 season. Co-transformation
onion cv. Bhima Super with AcCENH3- RNAi/GFP-
tailswap and AcCENH3 Cas9/GFP-tailswap have
generated 4 and 1 events; respectively, which are
in hardening stages whereas rest of the calli from
other co-cultivated batches are in shoot
regeneration stage. The AcMSH1 gene is cloned
from genomic DNA and signal peptide sequence
characterized by sequence analysis. A
CRISPR/Cas9 construct developed for developing
knockoutin onion.

Agrobacterium mediated transformation
of DREB1A genein onion

The calli of onion (Allium cepa L.) cv. Bhima Super
induced from seedling radicle were co-
cultivatedwith Agrobacterium strain LBA4404
carrying AtDREB1A gene under the control of rd294
promoter and tNOS terminator in binary vector
pCAMBIA1305.1.Putative transformed calli were
selected consecutively in 3 rounds (15 days each)
on selection media containing 50 pg/L Hygromycin
B. The survived (non-brown and light yellowish)
calli were selected and transferred to shooting
media containing 50 pg/L Hygromycin B. So far, 4
batches were co-cultivated with DREB1A construct,
2 batches are in shooting stage (Fig.3.1), 2 batches
in selection stage.

The survived non-brown light yellowish calli were
selected after 3 rounds of selection on selection
media containing 50 pg/L Hygromycin B. and
transferred to shooting media containing 50 pg/L
Hygromycin B.
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Fig. 3.1 : Putative transformed calli on shoot induction medium
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Agrobacterium mediated transformation of
AcMSH1-RNAi constructin onion

Agrobacterium strain LBA4404 harboring binary
vector pCAMBIA1305.1-AcMSH1-RNAi construct
(680bpAcMSHI sense strand+767 bppdk
intron+680bp AcMSH1antisense strand) was used
for Agrobacterium mediated co-transformation of
calli of onion cv. Bhima Super. The calli
regenerated from root tips of onion were co-
cultivated and screened in 3 rounds (15 days each)
on 50 pg/L Hygromycin B containing selection
media. The survived, non-brown light yellowish
calli were selected and transferred to shooting
media containing 50 pg/L Hygromycin B. So far, 5
batches were co-cultivated with AcMSHI-RNAi
construct; 3and 2 batches are in shooting and
selection stages, respectively.

In vitro haploid induction in onion through
gynogenesis

Haploid induction was carried out through
gynogenesis. 63 haploids were identified from 80
gynogenic shoots generated from flower bud
culture. There are 15 dihaploid lines from
different onion varieties; are being maintained in
the field for seed production and bulb production.
In addition, we explored the effect of DNA
methylation on gynogenic induction in onion.
Gynogenic frequency varied from 3.1 to 4.5
percent among the five varieties tested under
gynogenic induction medium. 5'-Azacytidine
improved gynogenic efficiency in all five varieties
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WW@W@?W@SSRS@@W@T@I
it waTaaTR #, Refied argshvi @1 100 bp cpSSR
Al & A Rl srgepHl gRT a1ferd fpam mam et
SYANT o YT 3 ot 1.0 d HIUTH bl SUANT &Rl §Y
FARIIRE S & Feif=pr Rfifes o1 & ursmR
fesmgfm & fow fasam Ml cpSSR IEERT oA
PR B T fpU MU IRTieR & : (1) 189 25 @f
T ¥ U &ers, (2) 100 | 300 bp &t A §
EITU IUTG HR, (3) SEFH THHferT g & wy §
553113 & AT 50318 — 70313 & i Afedt amd =
(@) TqUT (4) 50 Ul P 8T TR &b T 40 F 70
ufderd H a1 § S 9w ugEm U FeIRIeRe
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aforet 3.1 : faHRIT cpSSR ATERT & I
Table 3.1: List of developed cpSSR markers

at 100mM. The gynogenic efficiency of
inbred_BDR, inbred_BS, and their respective
varieties, was lower than that of the
corresponding open pollinated varieties. The
gynogenic efficiency improved in inbred_BDR
from 4.05 to 5.54 percent upon treatment with
100mM of 5-azacytine butnotin inbred_BS.

Development of chloroplast SSR (cpSSR)
markers for DNA fingerprinting of Alliums

The complete genome of Allium paradoxum
chloroplast was used for mining of cpSSRsby
application of MISA software. A threshold of
minimum length criteria was applied for
identification of cpSSRs, like six for dinucleotide,
four for trinucleotide, and three for tetra-
nucleotide, penta-nucleotide and hexa-nucleotide
repeats, while further mononucleotides were
excluded from further analysis in this study.
Perfect and compound cpSSRs were mined by
using MISA pipeline. In the compound SSRs, the
repeats sequences were interrupted by non-
repeat sequences of 100 bp cpSSR loci were used
for primers designing flanking repeated regions of
chloroplast genome using the Batch Primer-3
version 1.0 web program. The parameters used for
designing cpSSR primers were as : (1) Primer
length ranging from 18 to 25 bp (2) DNA product
size ranging from 100-300 bp (3) Melting
temperature between 50°C - 70°C, with 55°Cas the
optimum annealing temperature(Tm) and (4) GC
content of 40% -70% with an optimum of 50%
.The identified chloroplast based cpSSR markers
were designated as AP_cpSSR (Allium
paradoxum_chloroplast Simple Sequence
Repeats) primers.

AP_cpSSR1 ACATAGTGCAATACGGTCAGA ATAGGATAGAAGGGGAAAGGA
AP_cpSSR2 GAAGGAATCAGAATCTTGCT GCATTACACAATCTCCAAGA
AP_cpSSR3 GGAATTCGTCGAGATTTTAC GTGTGTGCGAGTTGTATATTTC
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Continued on next page.....
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HIHR BT A AT TR ThH UfIET ATSHR STghH

Marker Name Forward Primer Sequence (5'-3") Reverse Primer Sequence (5'-3")
AP_cpSSR4 CGAAATGTACTCCCAACTCTA TATGTATCCATGGTCAACCTC
AP_cpSSR5 CAATGGACTTGAGTCAGTGAT GGGCCTATTTATACGCTATCT
AP_cpSSR6 TCGTTTTACGAAACCTTACC CGTAACGGCTTTTCTTTTAG
AP_cpSSR7 GAAAGAAGATTAAGGCTCTG CTCCAAACGTTGAGTCAC
AP_cpSSR8 GAGATTATGCCCCCTTTTT AGATGAACCCTTGAAAGTAGC
AP_cpSSR9 CGGAAATCTCATTTACTTGG CCTATGGATCTATTCCCAGTT
AP_cpSSR10 TATCTCCTTCGCTTGTAGTCA ACGCAGACCTTGAAAAGTAA
AP_cpSSR11 CCACGAAATCCAAGCATA CGACCCGAATCTAAATCTAAG
AP_cpSSR12 GGAGCAGGAAAAAGAAAAAC GAAAACGCCTACGAAAAGAT
AP_cpSSR13 GGCATGGCAGTTTAAGAGT AAGTATCCAGGCTCTGCTTAT
AP_cpSSR14 GACTAGTGTTGCTGTTTCCAT CGGTTTGTGTAGCCATAAAT
AP_cpSSR15 GCTATTGGGCTAGCTATTGTT ACTTCACGTTGGCTAAGAGAT

SYAR WAl (A9 R, HERRd qur wRg
frvsdiae wade) & qreew | dggA faun &
Tl

I TEII BT TS g ! fohedt AT quiet o |
Mfefd BT aieme arIRd (GCLV), dific oice arRg
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AR U (GarV-X) T I =T o | e At &
fow 37°C Aom™ W a9 SR & A1 3R AP foAT
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&g A I DicTpratl Bl R & foTT gerIT T 31d: P
240 PRl BT T+ =0 & forv fosar TaT| SR &
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SUAR ¥ IUAIRG a1 PR wfert gF1 | HeT 50
icep! AT fIMANdD DI 3FelT T M| Iy
5 0.5 form. /fof. reAfeT | T Ra gidt-7 Hifsad &
40 ffer. & e Ut el W e far T 3R
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Garlic virus sanitation through treatment
combinations (Heat therapy, Chemo therapy
and Shoot Meristem culture)

The present study was performed to eliminate
Garlic Common Latent Virus (GCLV), Shallot
Latent Virus (SLV), Onion Yellow Dwarf Virus
(OYDV) and Garlic virus X (GarV-X) from garlic
variety, Bhima Purple. A total seven treatments
carried out with or without thermotherapy at 37
°C for 30 days (1-Shoot meristem isolation; 2-
Thermo-therapy direct culture; 3- Thermo-
therapy plus meristem culture; 4- Thermo-
therapy plus chemotherapy (Ribavirin 205uM)
direct culture; 5- Thermo-therapy plus
chemotherapy plus meristem; 6-Chemotherapy
direct culture; 7-Chemotherapy meristem
culture). For each treatment uniform 120 bulbs
were selected and from each bulb 2 cloves were
removed for control hence total 240 cloves were
selected for control. Five uniform cloves were
selected from each bulb for treatment hence total
600 cloves per treatment taken. In each treatment,
total 50 explants or meristems were isolated from
the both treated and control cloves. Meristems
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were inoculated on Petri plates containing 40 ml of
MT-7 medium supplemented with 0.5 mg/L
kinetin, and cloves were directly cultured on B5
medium. After 25days of germination, the
plantlets were transferred to test tube containing
20 ml of respective mediums. Then from each
treatment, RNA were isolated and converted into
cDNA and tested for the virus elimination using
virus specific primers. [solated meristem resulted
70-85% plant regeneration and 15-27%
elimination of GCLV, SLV and OYDV and all the
treatments coupled with thermotherapy resulted
60-75% plant regeneration and 55-80% removal
of GCLV, SLV and OYDV while chemotherapy
resulted 60-70% plant regeneration and 30-45%
and 50-60% removal of GCLV, SLV and OYDV
though direct culture and Meristem respectively.
None of the above treatment was able to eliminate
the Allexi viruses. Further virus titre for the
Allexivirus in all the treatments monitored using
gRT-PCR method, and lowest virus load was
observed in TCMC. Thus this study re[orts
complete removal of GCLV, SLV and OYDV through
cocktail of thermotherapy, chemotherapy and
shoot Meristem culture in garlic.

f 3.2 : rtPCR &1 ITAN o< fafie START § e Vetaw! fasTy] &1 gfRmo

Fig. 3.2: Quantification of garlic allexi virus in different subjected treatments using rtPCR

(A: 50T, B: WRIE fawsaide Faeq; ¢ d oRd
TIE A+ ; D: a9 R = fIqsaad Hads; E:
oRdY + FHieRdt yy Haegw; F dg eRdt +
HmeRdt + fnsdes Hads; G HmeRd uwe
FaEH ; H: et + fysaide dae)

(A-Control; B-Shoot meristem culture; C-Thermo
therapy direct culture; D-Thermo therapy =
Meristem culture; E-Thermo therapy + Chemo
therapy direct culture; F- Thermo Therapy +
Chemotherapy + Meristem culture; G- Chemo
therapy direct culture; H- Chemo therapy +
Meristem culture)
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e 3.3 : oIgg picep! e divel oTggi2
Fig.3.3: Garlic bulbils var VL Lahsun-2

Screening of garlic bulbils for virus presence

Garlic is non flowering in nature however bolting
behavior classified garlic into three groups viz.
complete bolter, Incomplete bolter and non bolter.
Bolting generally occurs in temperate region or
northern part of India where garlic needs more
10-12 hour day light and matures in almost 250
days. Due to exclusive clonal propagation method,
garlic carries various viruses generation to
generation. These viruses deteriorate quality and
reduce potential yield quantity. Bolting garlic sets
hundreds of bulbils in umbels and its size vary
with genotypes. As this bulbils developed from
apical meristamtic region of plant where
reproductive part is get converted into formation
of bulbils, chances of presence of viruses is less. If
so bulbils will be potential virus free seed material
for garlic propagation. Thus present experiment
carried out to study the status of garlic virus
presence in bulbils using PCR techniques. Virus
specific primers available in public domain used
for screening. Unfortunately all major viruses
(poty virus, latent virus and allexi virus) observed
in bulbils. This concludes that garlic bulbils too
carries suffice virus load.

fo 3.4 TEgH BB # TegT IRRE BT PRt wae=

Fig.3.4: PCR amplification of garlic viruses in
garlic bulbils
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Project 4: Natural Resource Management
in 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 treatments at the
experimental farm of ICAR-Directorate of Onion
and Garlic Research (DOGR), Pune (18.842793°N,
73.885152°W), India. Each block was assigned
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. This experiment
was continued in 2019-20 as well. The aim of this
experiment was to monitor the effect of
continuous use mineral fertilizers and manures on
onion production, plant nutrient uptake, and soil
fertility status under soybean/maize (kharif) -
onion (rabi) cropping system.

The results showed that inclusion of maize as
preceding crop and application of inorganic
fertilizers along with vermicompost produced
significantly higher bulb yield compared to
fertilizer treatments received inorganic fertilizers
alone (Fig. 4.1). Among the fertilizer treatments,
integrated use of vermicompost and inorganic
fertilizer (75% RDF+5 t FYM/ha) produced bulb
yield similar to 100% RDF+20 t FYM/ha.
Furthermore, application of 10 t
vermicompost/haalone produced 31.3 t/ha onion
yield which was significantly lower than other
fertilizer treatments. Total bulb yield in this
organic treatment was increased by 51.2% in
2019-20 compared to the yield recorded during
2017-18inthe same treatment (20.7 t/ha).

Combined application of mineral fertilizers and
vermicompost showed higher N, P and S uptake
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Fig. 4.1: Total onion yields as influence by different fertilizer treatments and cropping system

ATSCISH, hIThRE AT Hehx =gyl Uefia gam
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Je T | gl S=R TaT I Hre- Tg et Agg o
vefdia gam (R 4.3 U9 4.4)1 39 3el@l, Wik
AT /HeAT 2019 & IRT Gof THSAAT HI bl JeT
§ 3 e 2020 & SR AH SRS IUART F qaT
e BT AT Bl SATQT G bl T3 | STafep a¥ 2020 H
SN TS Tt RIST eIeT b SURTT Gof 7 o Heblael § a9
2019 ¥ A /HepT BT IS8 B b SR ol o
QU ATSgIo 6l "I dal ot off I SRS
SUARI ¥ YRS geT IRaT fRURT B 91 @1 T
(arfetapt 4.1)1

compared to mineral fertilizer alone applied
treatments (Figure 4.2). The lowest NPS uptake
was recorded in vermicompost applied plot. Soil
analysis data showed that the treatments received
both mineral fertilizers and vermicompost
showed higher soil organic carbon and available
N compared to the treatments received mineral
fertilizers or organic manures alone (Fig. 4.3 and
4.4). Furthermore, soil organic carbon
concentration was higher in all the fertilizer
treatments after rabi onion 2020 compared to
the SOC value recorded after kharif soybean
/ maize 2019. Whereas soil available N
concentration was higher after soybean/maize
harvest 2019 compared to the value recorded
after rabi onion crop harvest in 2020. Initial soil
fertility status was maintained in all the fertilizer
treatments (Table 4.1).

R 4.2 : IRD IUART AT BRAerash TNl GRT U TSSO, BRI, TShs T
Fig. 4.2: NPS uptake as influenced by fertilizer treatments and cropping system
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arferaT 4.1 : URYS FeT § Iuetey Iavar AR (2013-14)
Table 4.1 Initial soil available fertility status (2013-14)

T + 75 % ARSH + dIdt 0.65 169.3 20.5 297 21.8
S+75%RDF+VC

W+ 100 % IRSUH + ardy 0.66 169.4 221 315 21.8
S+100%RDF+VC

W+ 75 % IRSTH 0.66 167.5 23.2 312 15.6
S+75%RDF

W+ 100 % IRSTH 0.73 175.6 23.2 351 11.0
S+100%RDF

W+ 75 % JRSITH + it 0.69 172.4 20.1 388 15.6
M+75%RDF+VC

W + 100 % JRSH + ddt 0.72 172.5 16.7 469 10.8
M+100%RDF+VC

W+ 75 % IRSITH 0.71 147.3 17.5 400 6.3
M+75%RDF

W+ 100 % JIRSTH 0.64 166.2 14.1 493 6.3
M+100%RDF

o 4.3 : aRifdes IRePI & AMAR IUANT BT THE TUT WIS 7T Sifdes e AR (wfcrere)

Fig. 4.3: Effect of continuous use of inorganic fertilizers and manures soil organic carbon status (%)
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Fig. 4.4: Effect of continuous use of inorganic fertilizers and manures soil available N status (kg/ha.)
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108

Faunal diversity of insect pests and their
natural enemies in different onion based agro-
ecosystem (both organicand inorganicfields)

Pestand natural enemy population were recorded
on 30, 45, 60 and 90 days after transplanting in
ongoing permanent manurial experiment both in
organic and inorganic treatments. Visual
inspection for thrips population was done in a
sample size of Quadrat of 1 m”area from each plot.
Maximum thrips population was observed in
organic treatments during mid-January to
February in comparison to inorganic treatments.
Maximum species diversity was observed in
organic treatments in comparison to inorganic
trials. Similarly species richness was evident in
order coleopteran with more number of insect
species followed by hymenoptera.

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 in 2019-20. The experiment consisted of
six manure treatments including conventional
farming (150:50:80:30 NPKS/ha) and two plant
protection treatments (chemical and organic
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plant protection measures). The experiment was
laid out in strip plot design with four replications.
The experimental results showed that
conventional farming and integrated nutrient
management plots produced significantly higher
bulb yield compared to organic treatments
(Fig. 4.5). The yield increase in conventional
farming was 42.5% higher compared to organic
treatments. Among the organic treatments,
combined application of farm yard manure
(10t/ha), vermicompost (2.0 t/ha), neem cake
(1 t/ha), phosphorus solubilizing bacteria and
Azotobacter @ 5 kg each/ha (OM4) with organic
pest and disease management practices produced
significantly higher yield in comparison to organic
treatments. Furthermore, organic manure
application with chemical pest and disease
management practices produced 5.94% higher
yield compared to organic nutrient management
practices and plant protection measures. N, P and
S uptake were also significantly higher in
conventional and INM plots compared to organic
treatments. However, total storage losses were
higher in organic treatments in comparison to
conventional and INM treatments. The lowest
total storage losses were recorded in conventional
farming treatment (Fig. 4.6). Soil analysis showed
that soil organic carbon and soil available N
concentration were higher in organic treatments
(OM4) than INM and conventional farming
treatments (Fig. 4.7 and 4.8). The lowest soil
organic carbon and soil available N was recorded
in INM and conventional treatments.

fod 4.5 . T =N I (T7/.) W e P yomett IRt o1 gwma
Fig. 4.5: Effect of organic farming practices on total onion yield (t/ha)
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fo 4.6 - Tt HUSRU M (S1/2.) W I By yomett At o1 g

Fig. 4.6: Effect of organic farming practices on total storage losses (t/ha)

o 4.7 : Sifdes Y goneht ARt grr wfaa ger Stfaew wea Rafa (ufierd)

Fig. 4.7: Soil organic carbon status (%) as influenced by organic farming practices

o 4.8 : Sifdws Y yomeht ARt grT wfaa e o Suetey AT Rufr (. /2.)
Fig. 4.8: Soil available N status (kg/ha) as influenced by organic farming practices
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Effect of organic and chemical regimes on
thrips (Thrips tabaci Lindeman) population in
onion

The incidence of onion thrips on different organic
and inorganic production regimes were studied
during rabi 2019-2020. Number of thrips per
plant was recorded during mid-February and
early-March, 2020. Results showed that a
maximum thrips population were observed in
plots received organic nutrients and plant
protection measures compared to conventional
fertilizers treatments. Furthermore, conventional
fertilizer treatments received both organic and
chemical sprays showed the lowest number of
thrips during February and March observations
compared to organic manure treatments (Fig. 4.9
and 4.10). Among organic treatments, OM1
showed less thrips population compared other
organic treatments.

R 4.9 ; ol e Ten IarRife e § s ff =@ (787 wa)

Fig. 4.9: Thrips population in different organic and chemical regimes (mid-February)

fo 4.10 : e Sfaew qer e waver § e & S (gward 7rd)

Fig. 4.10: Thrips population in different organic and chemical regimes (early-March)
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Effect of PSB and Mycorrhizal inoculation on
onion yield, nutrient concentration and bulb
quality

A field experiment was conducted to study the
effect of microbial inoculations on onion yield and
nutrient concentration with 9 treatments in three
replications during rabi 2019-20. The results
revealed that fertilizer treatments had
significantly increased onion bulb yield compared
to the control (Fig. 4.11). Inoculation of PSB and
Piriformospora indica increased onion bulb yield
by 9.0% and 14.6% compared to the control,
respectively. VAM inoculation did not increase
onionyield significantly.

Total onion vield (kg'ha)
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g 4
0
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& E
Z Z
No fertilizer 50% RDF 100% RDF

i 4.11: Dot IS IuS1 R Ao, ARGHRGINT SI08T Td ATZHRTSSIE CIpThRUT Pl TG

Fig. 4.11: Effect of PSB, Piriformospora indica and Mycorrhizal inoculation on total onion yield
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Fertilizer scheduling through drip
system

Onion

The field experiment was conducted to study the
effect of split application of fertilizers as per crop
requirement through drip irrigation system in
onion during 2019-20. The experiment consisted
of nine treatments and each treatment replicated
five times. The experiment was laid out in
randomized block design. The results showed that
application of fertilizer nutrients (NPKS) through
drip irrigation system increased marketable and
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oA & 3R TR 100 UfIed SRS (Wfey g
110 : 40 :60: 30 AEENH : BRBRA : QT ;
AEHR) DT YA P R A9 SUERI DI JoI T | Pal
TR ATSCISH — BIHIRT — TR =TT 37k 1Y -
AT GRIA 88 (. 4.13) | SRep! T SR A fSgapra
- bl g1 | fgu R oTeft & Aeed 9 Aggie -
HRART - ORRRM - JAehR & TN PR WR
TSI TR SuanT gqraefierdr § Sga-ia &9 |
SeIR! TR 1 TS| BTeifeh, JeTs A d Td IR fohy
T qeT faswor & i ga1 § Sueted UIvd dcd HE H
P13 fAAY Rerar a8 urs |

total yield significantly in comparison to flood
irrigation with broadcasting method of fertilizer
application (Fig. 4.12). Application of 100% RDF
(110:40:60:30 kg NPKS/ha) through drip at 6
days interval increased marketable bulb yield by
39.8% compared flood irrigation system with
broadcasting method of fertilizer application.
This treatment has also increased onion yield by
8.0% compared to 100% N alone applied through
drip. Furthermore, application of fertilizers
through drip system reduced bolters and double
bulbs compared to the control and flood irrigation
system with broadcasting method of fertilizer
application. Application of 100% RDF
(110:40:60:30 kg NPKS/ha) through drip at 6
days interval showed higher NPS uptake and
benefit cost ratio compared to the remaining
treatments (Fig.4.13).

Agronomic NPS use efficiency has also increased
significantly with application of NPKS through
drip in comparison to broadcasting method.

However, much difference was not found in soil
available nutrient concentration between pre-
and post-harvestsoil analysis.

T 4.12 . T N SO (77/%.) R fu Riars woneft & e & Idvep sl ot uvma
Fig. 4.12: Effect of fertilizer scheduling through drip on total onion yield (t/ha)
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o 4.13 : Pt T SriEw (fFam. /2.) WR gy RFeTs omelt & A1eem 3 SdRep Sl Bl I9E
Fig. 4.13: Effect of fertilizer scheduling through drip on total NPS uptake (kg/ha)

Sl

a9 2019-20 & SRM TggT @l Haal | fgu {Farg
UGt & ATEH A HRIc] Bl SRexd o IR FaRep] T
foRafosa T a5 UWTE BT 3R IRA & forw T
T ORI&TT T T | TRINT Y Ui gRRIgioll # AT
e festrg o fepar a1 afkommT # wefiia gor f a6
Rrag & 98 IR BT SR A BsHE axd 100
frerd SIREIH &1 YA v 3IR glel Dl Jorm
fou Rarg womeft & AreT® ¥ 100 Wfyerd RS w1
TRINT R OR fAUur 3 Ius 31k et St § Sgei
w0 A N @ (R 4.14)1 SR H, 8 A &
3FORTET TR 100 Tfcrerd TR (WfT g9eaR 100 @ 50
:50: 30 ATZEIN : BIRPIRT : TICfIRM : Fer) + 5
T BT /. BT YA IR W Sl Dl o1 H g
I IUST H 59.0 T2 Tep bl TGN 8 | b STl
fsg Rrag vomell & m@eTm { srbet 100 wfyerd
ARG BT TN A T Jor1 § 9 IR & T8
TEG bl U H 15.4 Tfierd dep bl agle! g3 | 39D
3T, B fo & NIl R 100 Tfferd JTREIh
(UfT 89X 100 : 50 : 50 : 30 SIS : BIFHR :
TR : IHR) + 5 T PHIIRT / ZICIR BT TN
TR U IGURI=T 80 T& 60 U SHRSITH BT HANT HRA
Tel SUGRI H SEAR ATH — SN ST AR e qedi
T UGUT =T IR 1T (a7 4.15) |
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Garlic

The field experiment was carried out to study the
effect of split application of fertilizers as per crop
requirement through drip irrigation system in
garlic during 2019-20. The experiment was laid
out in randomized block design with 5
replications. The results showed that application
of 100% RDF through drip irrigation system
increased marketable and total bulb yield
significantly compared to application of 100%
RDF through broadcasting under flood irrigation
system and the control (Fig. 4.14).

Among the treatments, application of 100%
(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t
compost /haincreased marketable yield by 59.0%
compared to the control.

Furthermore, this treatment increased garlic yield
by 15.4% compared to 100% N alone applied
through drip. In addition, higher nutrient uptake
and benefit cost ratio were recorded in plot
received 100% RDF (100:50:50:30 kg NPKS/ha)
at 6 days interval + 5 t compost /ha followed by 80
and 60% RDF (Fig. 4.15).
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T 4.14 . T FegH SUS R 3y RFarE & Aream & IR it o1 u9E (SH/7.)
Fig. 4.14: Effect of fertilizer scheduling through drip on total garlic yield (t/ha)

i 4.15 : pat diow sFarfew W gy RramE & wream @ Save orgegdt &1 wwma (. /2.)
Fig. 4.15: Effect of fertilizer scheduling through drip on total PS uptake (kg/ha)

TS § ATIH WFEH Il WRUTARI Y ABATH &b
fore TRUqIR yeY oI w1 e

QTS 1 el H T WRUTIR T§E STt P [
F & folt Tep W wRtaroT o a7 ok o <&l @t
§e WergH WRYGIR] 6 A2 & forg snfavfa gd sk
AWl IIRTT JFIHHD TINT & AT GRT Siel TRy
TIeheitch T ehTanuT famaT 1T | ORYEOT & R Tt
3R 3MTS JU-Talel arel IYARI & AT foafisd wire
fESTIE H ST TIT| g7 wetel 5 41 Ufierd elghivie
41% SL 1.2 fseiim ai/g. + 2% (NH,),SO, & AT
R SIS IR T T ST Y TRy emfive off |
SU TAICl H B STh{d AR SUAR Tt emeneft
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Development of weed management strategy
for broad spectrum weed control in onion

A field experiment was conducted to develop a
holistic weed management schedule for onion by
integrating stale seed bed technique with
sequential application of pre-emergence and post
emergence herbicides for broad spectrum weed
control in rabi onion. The experiment was laid out
in split plot design having 2 main plots and 8 sub-
plot treatments. The main plots comprised stale
seed bed with Glyphosate 41% SL 1.2 kg a.i./ha +
2% (NH,),SO, and Normal seed bed. The sub plots
comprised of six sequential herbicides treatments
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3R WRYGIR &SR f8HT dheled ot onfier fvar mar e
(arfetent 4.2) | R SIS aTett FIRa H, W B AH
gars 1 aRE F 20 & vgel TIR fam @ o sk s
TRUTIR 3PRUT Pl IURT = g 79 IR T 747
12 9 15 feAl 918, 1.2 e a.i/2. W IR 9afa
MBI TATSHIE BT ST axPp G AcTSH
Afed IR Y WRUGIRI BT T 77| TASHIRIC T
TR &= < U7 T a1G R1UTS b 715 | ERIgh @RUCTAR,
IS Uxft T WRUAIR AT FI5HHT ICvSw ht T,
WRUTaR AT mygefiear iR delm Sus el
STicpsl Pl ot fapaT 7T | TR # TR ot b =
SISt aTett FRE Tl & et R Sl bl IRy
TqP11ch Pl STUIHR TRTIh TAT AT (AT JICUSH)
TRUTIR AT 3R Pl TWRITIR FEAT H SPE-1 T
q P Mg (ATfetpT 4.2) 1 MHATRMT §, 4TS & 40
o 91g SfTaRiTTRIRS 250 TM ai/2. + 1 HW &1
TRINT R TR A & Pl WRUTAR e Gof ! T3
3R AU & 60 AT 915 WRUTAR 0T FHTaefierar
oo B T T B grdife AeIRIRRTT 120 I
a.i/g. fb FISITHY 200 T a.i/B. + SaAFARG
200 U™ a.i /7. dUT ASIRRIT 120 T a.i/B. ¥
MYIFSITRIT 100 I ad /3. + SMaITFARKT 200
T a.i/2FCIR BT TAN B & Fded At R disi
et FITRAT B eI IuST g sarer eft A a8 am
IS areft TRt & s a9y ey gt oft (R 4.16)1
IMHATRRN H, JUTE & 40 AT SR Sfa{TFARS
250 T a.i /3. + 1 HW & d&q 1RIehad Sl Iust
St &1 118 <IfehT IE AT IHD Tl STERI AT S3,
S,, S, AT S, & AY ARSI X | Fged ot
31 ¥ g fsd fapetdn g f6 R S & Rt
3iR anfawta gd emeeft saAfeaRiTe @1 SmIshies
TRINT ST QEhIehRUT AT SR TR STfwia IuRT=
QeI oS0 AAT FSITRIT +  STTRITFARGA T
TITEPSTTRIT + STTaATFeRYH, RITST I Thefel H HRd
Jfer T STaAFARBT 250 T ai/2. + 1 HW &
1T T ®Y | T 8 T gl 9 gy | RIS
TETS AT e Het! Tk 7, 3HfeTT 3 I IR W
& e H Fie WgH WRUGAR I3 g1ia < 2
RUTAR et & SURIT anebneft fsor a1 wm
ICRISIRCTsIE

116

and herbicide and un-weeded controls (Table 4.2).
In stale seed beds, field was prepared 20 days
prior to normal sowing date, and kept moist to
stimulate weed germination. After 12-15 days, the
emergent weeds including Cyperus rotundus were
eliminated using non selective herbicide
gyphosateat 1.2 kga.i/ha. Transplanting was done
5 days after glyphosate application. Grassy weed,
broadleaved weed and Cyperus rotundus
population, weed control efficiency and bulb yield

were recorded.

The results showed that adopting stale seed bed
technique significantly reduced grassy and sedge
(Cyperus rotundus) weed population and total
weed density compared to normal bed (Table 4.2).
Among herbicides, oxyfluorfen 250 g a.i/ha + 1
HW at40 DAT registered lowest total weed density
and weed control efficiency at 60 DAT which was
however at par with oxadiargyl 120 g a.i/ha fb
fluazifop 200 g a.i/ha + oxyfluorfen 200 g a.i/ha,
and oxadiargyl 120 g a.i/ha fb propaquizafop 100
g a.i/ha + oxyfluorfen 200 g a.i/ha. Bulb yield was
higher under stale seed beds but did not differ
significantly with normal beds (Fig. 4.16). Among
herbicides, oxyfluorfen 250 g a.i/ha + 1 HW at 40
DAT registered the highest bulb yield but it was
statistically at par with sequential herbicide
treatmentsviz, S,,S,,S;and S,.

The study concludes that integrating stale seed
bed and sequential application of pre-emergence
herbicide oxadiargyl followed with post-
emergence herbicide mixtures viz., fluazifop +
oxyflourfen and propaquizafop + oxyfluorfen can
be equally effective compared with the
recommended practice Oxyfluorfen 250 g a.i/ha +

1 HW inonion.

Since hand weeding is a costly exercise, it may be
replaced by applying post emergence herbicide
mixtures to obtain broad spectrum weed control

inonion.
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ATfeTepT 4.2 : WRUGAR =0T ITART gRT AT WIS Bt § WRUGIR a-dT (F&ar/af #iev)

Table 4.2: Weed density (no./m*) in onion as influenced by weed control treatments

M1: TghRIE 1.2 fFT. ai./2. + 2% (NH4),S0, & |1 R disi & | 3.3° 3.52 2.3b 5.4b
R

M1: Stale seed bed with Glyphosate 1.2 kg a.i./ha + 2% (NH,),SO,

M2 : FERT SN0 6 TRy 442 412 41a 7.3a
M2: Normal seed bed

U e (TF)/Sub plot (S)

S1 : JFASIRMIST 100 TH a.i./z. (3MT) 5.48° | 4.45P 3.21° 7.73P
S1: Oxadiargyl 100 g a.i./ha (PE)
S2 : JNASIRAIT 120 TM a.i./2. (3T) 5.24° | 4.31° 3.522p 7.6°

S2: Oxadiargyl 120 g a.i./ha (PE)

S3 : SRATSIRMS 100 I a.i./z. (PE) fb Wi — & — gesa 2.68° | 330 | 3.30° 5.36¢
200 T ai./g. + SadIFaRhT 200 I a.i./?. (POE)

S3: Oxadiargyl 100 g a.i./ha (PE) fb Fluazifop-p-butyl 200 g a.i./ha
+ Oxyfluorfen 200 g a.i./ha (POE)

S4 : SNFATSIRRIA 100 IM a.i./3. (PE) fb 2.62°¢ 3.37¢ 3.25° 5.33<
ATPTHIT 100 T ad./2. + SaiFaR% 200 I a.i./?. (POE)
S4: Oxadiargyl 100 g a.i./ha (PE) fb Propaquizafop 100 g a.i./ha +
Oxyfluorfen 200 g a.i./ha (POE)

S5 : JMfeAISIRR 120 IH 3.%./2. (PE) fb 2.50°¢ 3.19<¢ 2.97°¢ 5.00¢¢
S — df - gergel 200 I 3.®. /3. + JMagaRh 200 TH
ai./g. (POE)

S5: Oxadiargyl 120 g a.i./ha (PE) fb Fluazifop-p-butyl 200 g a.i./ha
+ Oxyfluorfen 200 g a.i./ha (POE)

S6 : IMAASIRNMIA 120 TM a.i./2. (3T) ¥aT 2.70¢ | 3.22¢ 3.20° 5.23¢
MYIfFTRIT 100 T1H a.i./?. + SMRIFARGT 200 IM a.i./?. (POE)
S6: Oxadiargyl 120 g a.i./ha (PE) fb Propaquizafop 100 g a.i./ha +
Oxyfluorfen 200 g a.i./ha (POE)

S7 . SafIFeAR%T 250 TM a.i./2. (PE) + JUE & 40 RT s v aR | 2.34° | 2.82¢ 2.41° 4334
T ¥ P e
S7: Oxyfluorfen 250 g a.i./ha (PE) + 1 Hand weeding at 40 DAT

S8 : WRYTIR il 37erdT dep/S8: Weedy check 7.96* | 6.45° 4.06* 11.0°

1/2

GRYAGR U SICT BT HUYCRY A (X+0.5)""" HUERT gRI febar 17|

Weed count data have been transformed through square root (X+0.5)"

transformation
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Fig.4.16: Bulbyield (t/ha) and weed control efficiency at 60 DAT of onion as influenced by weed control treatments

RET 4.16 : WRUGIR 0T START gRT SH7 T1faa fasam 1, 9ig & 60 T SR dela S (e7/8.) T WRUdaR =107

yqraefierdr

gyl deey ¥ Y@T @@ $ qga ufrga el
SH-vRaYT T e

&t 2019-20 & SRM N F 376 SR (T,
009, 39 355, 9w 448, S5 344, B 396,
T 1656, T 1627 TUT ARSI 2) H QT Sa1d &
THTE BT G211 & Tl Tep Wl TRiaoT fapa /|
R ST o Hfcl STehT ARSILCT b SR R ol Hifcreget
STFIReTT @l AT T AR 25 AT T R @
RIepepR UIET 9T b 50 AT a1g @m q41e bl STRId
fopa T (g Sreffepvor arawen) | g=iNT oA & SR,
dSTs R dep A RS el STl @l | SHHY 1
T 1656, S 355, T 448 TqAT ARSI 2 H
Sifrpay SAxeifadr ufaera (>95%) T giem STl
fRAfRT (70-75% ) U= g3, FARIThel VR 3R ATeR
A FRRAT ot & ST o6 g7 JRaT g o 3iid
3 SRRl bl et H JER TTEsTs (>50%)
3R JER TS T gRT IRAR g 81 o 37
STFTSRAGT T SA&UIEU AR STyReal b w9 H fopa
T 39 AT, T AR STl H J@T S61d B
SR Ta IRIetT TROT & IR FHR FT— 3 TpRSD
TaTreH TIfifafY SR urgwefae s Arsdn Hefid g8l
@1 URFRIRT & 3fcRid, afgsy SfFwed o1 1656 H
Y IMBR (U AT &t IS dTet @) Tl YR dTed e
I g SefP TP IWT ey 009, &g 355,

118

Evaluation of contrasting onion genotypes
under droughtstressinrain-out Shelter

A field experiment was conducted to evaluate the
effect of drought stress in 8 onion genotypes (W-
009, W-355, W-448,W-344,W-396, Acc. 1656, Acc.
1627, and RGP-2) during Rabi, 2019-20. These
contrasting genotypes were selected on the basis
of their tolerance to drought stress. Drought stress
was imposed 50 days after transplanting by
withholding irrigation continuously for 25 days
(Bulb enlargement stage). After 25 days, routine
irrigation schedule was followed till harvest.
Genotypes namely, Acc 1656, W-009, W-355, W-
448, and RGP-2 showed maximum survival
percentage (>95%) and plant water status (70-
75%), maintained chlorophyll level and cellular
membrane stability as reflected by higher MSI
(>50%), and better root architecture in
comparison to other genotypes under drought
stress. Hence these genotypes were characterized
as tolerant genotypes. Furthermore, these
tolerant genotypes showed higher antioxidant
enzyme activity and pyruvic acid concentration
under stress and after recovery phase. The
tolerant genotype Acc. 1656 produced bulbs of
good size (A and B Grade bulbs) and weight
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TeY_ 448 TAT ARUT 2 T 3G AR TAT TR dTel
e I Y 3IR T dgiel b THEe $E AR H 20 |
25 Jferd A it 1 Sgera g o e (e 4.17)
e gy 344, Sg 396, TUT Y 1627 # afcan
oY SH9, 39 Ul Afcara @), dHaR e Ste Ruf
(40-50%) TUT el 31ferep 7= TebaT TGRId g3t
ST {6 afear wawasTs (25-35%) @ @H ufd-
AP Re Tored Ufafafr @ gRafid gar 2
Haeefter STioRey oTfey 1627 o fauuM I 3R aret
HE I gl &1 b | g 31T &b YRl I Il
ToraT ¢ T3 U1 1656 H SgaR F@T AT 07 9| 37T
S SIHURAY T SUANT AT ATes] Fopv| T fIepry vt
& foT0 T+ BRishT § e AR IR 5T ST AT 3

followed by W-009, W-355, W-448, and RGP-2
under stress condition with less than 20-25%
change in bulb weight compared to control (Figure
4.17). Whereas, W-344, W-396, and Acc. 1627
showed poor plant stand, high leaf senescence
rate, lower plant water status (40-50%), more
membrane damage as reflected poor MSI (25-
35%) and low antioxidant enzyme activity.
Sensitive genotype Acc. 1627 failed to produce
marketable sizes bulbs. The results of the present
study showed that Acc. 1656 had better drought
tolerance traits. Hence, this genotype can be
directly used in breeding program for developing
droughttolerant cultivars.

fo 4.17 . @1 S91a # Uit ST Syl § $ard SuS T ufrerd
Fig. 4.17: Percent bulb yield losses in contrasting onion genotypes subjected to drought stress

@1 @@ H @S B i gig W dee qu
RRGTGIRT 305HT EeTH=r BT THTa

& 2019-20 & SR @ 6 AT et fimr
afeh § divem qon ARBENTRT 30SeT & SBIHR0T &
TG BT Je1h B & ol Tep Wl TRiaoT e |
&t J H gy A9 FRA F Ugel STe) Bl g1 6 db
g qorr ot 3fuser HaUH § galaR dig SuaR fha
T Gty e & 50 F 75 AT a1 Riang A
PiM AT <9 IRRURY ARG 1 7)1 dow A
SuAiRA 3R dglet & gorT § orest g ¥ Rifd
oRfRufT & &, s & IuaiRa dig § wdl SaaR
o U I gs (97 4.18) 1 38! oRe ¥ R
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Impact of VAM and Piriformospora indica
inoculation on onion crop growth subjected to
droughtstress

A field experiment was conducted to evaluate the
effect of VAM and Piriformospora indica
inoculation in onion cv. Bhima Shakti during Rabi
2019-20. The seedlings were treated by dipping
roots in VAM and P, indica culture for two hours
before transplanting. Drought stress was imposed
50-75 days after transplanting by withholding
irrigation. P. indica treated seedlings produced
higher bulb yield under well-watered condition
compared to VAM treated and control plants
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aRFRIT &1 I H @1 Sard IR H e Iust 3
PG B I P X DY el | BTeAif, el go1a &
SicATT divg qer of. 3fuser A Su=IRd dis 4 Ha
St ee B UR SRa= Y fivetT| afkommst @ gg gft @i
2 o diugw T oY, 38T @1 CpTe_uT ITER A |
@1 Sa1a IR o Siaia 41T eaR 3iR HerT I
4 gUR g

(Figure 4.18). Bulb yield was significantly declined
under drought stress compared to well-watered
condition. However, improvement in bulb yield
performance was recorded in VAM and P. indica
treated seedlings under water stress. The findings
thus confined that VAM and P. indica inoculation
improves the plant growth and bulb yield under
droughtstress.

o 4.18 : W1 3619 & TEd WIST 1 Had IUST IR QY TAT FARGHRYINT 08P STAR HT TG, dI90H : IRIHeR rdvgper

ARIBRISSH, Pi : ANGERGRT §f0saT, C : R

Fig. 4.18: Effect of VAM and Piriformospora indica treatment on onion bulb yield under drought stress, VAM:
Vesicular arbuscular mycorrhizae, Pi: Piriformospora indica, C: Control

STl WRTG S4Td b IFid TS BT Dl d6dR )R
droen g ARBERGINT 3f08hT & SBTHRUT Bl
Y19

WRIT 2020 % SR W11 Y e et fir gov
T froey qr ARBHENIIRT 3fUSehT & ShThRuT & THTd
BT TP P P foTq e Wl WRawr foparm | ity
U FRA F U Sl Pl I 6 qd Jiuud qer o
gftgerT HadH | gala Ulg SUAR fohaT T AR g4
ot T 91 Td fBideR Rams axep Wd d 100 ufdyerd
e gH R STeraRTa URIRART B 91 @1 17| dgier
TAlCl JrerdT erstia SBIaul alel wiiel § dhard ust
P AW § PIE A9 =R @ Bl 781 e (R
4.19) | gTeifep, STet ¥RTa URIRATT P 3idvid, diows qen
RRBEIGRT 3foseT & Admaxu | SyaTRd g o
ST a]ell, 9T 8 Ul FdTs, Tep1eT A9l bl e A
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Impact of VAM and Piriformospora indica
inoculation on onion crop growth subjected to
water logging stress

A field experiment was conducted to evaluate the
effect of VAM and Piriformospora indica
inoculation in onion cv. Bhima Super during kharif
2020. The seedlings were treated by dipping roots
in VAM and P, indica culture for two hours before
transplanting. Waterlogging condition at 100%
soil saturation was maintained in field by flood
and sprinkler irrigation continuously 10 days. No
significant difference was recorded for bulb yield
in the control plots with or with microbial
inoculations (Figure 4.19). However, seedlings
treated with VAM and P, indica inoculated showed
higher plant survival with good recovery,
increased plant height, photosynthetically active
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wafspar afRrl, eRRfpaT e IREIERT (S8R Ager
O fRRAI, F@RIfthal TR) TAT Sl RIS
chdepi (Pt fOhlet, Hfei—HlardlepRep USirsH feifafer,
TG YTghfddh 3<T) & AT ITcR UIeT STRefifaar uefifd
83| STeTHRTE TR & SeRIe dTqes oI FUREMRGRT
fOSHT o CIepTehRuT dTet Ut § Jewstta et fed
STAR I JoHT H IFE1T HU A He FeR Hard Ut
IO g5 SYARI P AL, STR1G GRIRRURY & 3fea,
. gUsHr 6 Jor H digew | IgEIRG Gyl o
SPGB H AT IAHR dTed Dl b AT gl IR
S I g |

leaves, physiological parameters (better cellular
membrane stability, chlorophyll level), and
biochemical indicators (total phenol, antioxidant
enzyme activity, and pyruvic acid) under
waterlogging stress. VAM and P, indica inoculated
plants produced significantly higher bulb yield
under waterlogging in comparison to
waterlogging treatment without microbial
inoculation. Among the treatments, VAM treated
plants produced significantly higher yield with
good bulb size than P, indica under waterlogging
condition.

ot 4.19 : STt YR19 G419 o Tad QIS T Herd SuST TR JTUuH Tt fORBENGRT 3f0geT IR &1 THTa, VAM: aRIHeR Tevgper
qRIBRIZS!, Pi: ARBHNGNT 3f0ger, C : Fri=or, WL : STl R

Fig. 4.19: Effect of VAM and Piriformospora indica treatment on onion bulb yield under water logging stress. VAM:
Vesicular arbuscular mycorrhizae, Pi: Piriformospora indica, C: Control, WL: Water logging

qur Y e aRRal R @St i s uesH

TS T T JgdR 31K ST R R0 &t : e IRiar
(1 7d 15 =R, 1 g 15 SHART T4 1 Td 15 HRaxT)
& AT BT el 3 &b folg T W gt
T I HRE 2019-20 & SR By MU gcdue
eI H T 1 B: Pt fort (ot erfep, oftwm fapwur,
o 31, fr s s, 9T X8 qr o Adn) @t
IR T i 1 R 3R 15 fweR ot At
TS W Ui § 9t B fhl Y el Sust (35 | 40
TT/R.) SHE1T U A el sarer off (R 4.20) 1 3696
ITeAaT, o7 1 9 15 fqwaR 3R 1 St &t At 18
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Performance of onion varieties on different
dates of planting

A field experiment was conducted to evaluate the
effect of six different dates of planting (December
1and 15, January 1 and 15, and February 1 and 15)
on plant growth and yield of onion. Six onion
varieties (Bhima Shakti, Bhima Kiran, Bhima Raj,
Bhima Dark Red, Bhima Red and Bhima Shweta)
were used for the present study during rabi 2019-
20. The bulb yield of all the six varieties were
significantly higher in onion transplanted on
December 1 and December 15 (35-40 t/ha)
(Figure 4.20). Furthermore, seedlings
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transplanted on December 1 and 15, and January 1
produced more number of A grade bulbs
compared to the onion transplanted on January
15, and February 1 and 15. January 15
transplanting recorded more number of B grade
bulbs in all six varieties. Further delay in
transplanting i.e. on 1*and 15" February affected
plant growth and bulb yield severely.
Furthermore, all six onion varieties transplanted
on February 1 and 15 produced bulb yield of less
than 5 t/ha (Figure 4.21). This results showed that
ttransplanting after January 1 significantly
reduced the bulb yield in all the varieties.

I 4.20 : @IS & He Iu W 90 B TR BT IHE
Fig. 4.20: Effect of different date of planting on onion bulb yield

T 4.21 : AN & &g MHR W 901 6 e TRIGT BT 79
Fig. 4.21: Effect of different date of planting on onion bulb size
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TS STl § 1Y SHIRT THa § 5-YoTrTse s
&P AT SISNIAR PRSP HHT AT

SIGROT TAT STl P FEY H 5-ToIISCIfST & A1
IR TS 511 BT ITAR &= &b THIG T Heieh 1T
T T <67 & faet v of i 1ot e fmr g & i
@ 0 (Pelel), 10, 25 3rrar 50 = wfer/fifer. 5-
TIRITEEIfST (T Sivu fEfergelfen gore) & A
SyaiRa fpar mam ool F veRia gem 6 5-
TOIITEEIfS & |1 JUER e IR IS 3igeu, dig
TS, Ui &1 g5 TR T <ot 3 STt gaehie § f3T
SR dlel Bl & geeel § GUR T 5-
TSTRITEEN ST T SUER e TR FoR-3Maa1ss fSwgest
i Sk por ufi-siaefioRe emar ot st (R
4.22 T 4.23)| 39 9T H I8 USRI gan b 5-
TSTRITEEN S SUAR H GRM @11 it bt Stia=ieman iR
JSTT BT QM Y &FdT g1 3D 3N, 37 eI |
ST ggraver &t U T H ST frrgere  fi
qEPT BT G O M B fon FHatalt iR S
RIS STeT WY Sueted BT 2 |

Seed treatment with 5-azacytidine reduces
ageing-induced damage in onion seeds

The effect of treating aged onion seeds with 5-
azacytidine on germination and vigour was
evaluated. Seeds of two onion varieties, Bhima Raj
and Bhima Red were treated with 0 (control), 10,
25 or 50 ug mL™" 5-azacytidine (a DNA
demethylating agent). The results showed that 5-
azacytidinetreatment enhanced seed
germination, seedling length, seedling dry weight
and seed vigour indices in comparison with the
control without treatment. 5-azacytidine
treatment also increased superoxide dismutase
activity and total antioxidant capacity (Figure
4.22 and 4.23). This study showed that 5-
azacytidine treatment has the potential to
enhance the viability and vigour of aged onion
seeds. Furthermore, this study provides
phenotypic and biochemical data for further
exploring the role of DNA methylation in
understanding the process of seed ageing.

o 4.22 ; JIR-3HaTse fSRIeS MR R 5-ToMECIfed & W ST ITER H=1 & U9E| Afchd IR GRT IR ERIGRRT

(n=4) & I 94 3t S.U BT AT TI™AT R

Fig. 4.22: Effects of seed treatment with 5-azacytidine on activity. The vertical bars represent the mean values + S.E of four

replicates (n=4)

123



@

ICAR

ot 4.23 : e St et AT IR 5-TSIRATREife & 1 fiT SUAR = BT J91a | aféepe IR GRT IR TRIGRAT (n=4)
DI I T B | o & ofiaR fafret e 3 fafrer 5 -voRaTsci e A & Jiarid g f=rar (P < 0.05) o1 ydT JoidT &

Fig. 4.23: Effect of seed treatment with 5-azacytidine on total antioxidant activity . The vertical bars represent the
mean of four replicates (n = 4). Different letters within a variety indicate significant difference under different 5-aza

concentration (P <0.05).

AP gRT G H HHI IR ©ToT § i1 IUST v
o H gy

TS el Bl Tae ISl & ATem | giaT g iR disfi
el 3MP TPR &b hahl, RN 3R Siiarfugen 4t
A TTfId Bt § foRTdh RN ST8T a9 gIaT € aal §iof
ST 3R e |t B e 81 @S d1S e 0 90T
& 45 3@t 45 Td 60 &A1 915 SUHH i e A
(0 Fr=wr, 100, 200, 400, 600, 800 W@ 1000
fidfie) o1 fesspra fovar maT difs e Soot ik i
O W SABHE &b THIG BT eI foham ST aeh |
R0 T T |, SAH BT TN PRA R UGS D
a7 3R 3aI H HHI: 38.7% T 42.5% Y HH!
3| Db AT &, R Y JemT H SAHH &1 Jan
PR R UGS & IR R 915 IuSI 5 pe: 31.9%
89.0% BT GUR @& B! fiiclT| SAHT &1 gha
R o} ST T F YR g3 T 901 & 45 F 60 A
915 600 didiud 3ethi= o1 dten R fessapra fohar T a9
a1frerad it sigRur iR ST SieTar &5t df TS S
forRoT &Y T H PHT 19.0% T 51.7% 3fers ot
UIE & 45 AT 91g 100 Hidied 3AwE 7 fesgawma
R dTet Ul H SAftepad Uig I&p YR IR T SUERI
#, T & 45 RFT ST 100 T 200 diefiug g9
BT TN R R PHAR IR URIT T a8l T @l
SR et ST 3R Wit Turer o o1 €| sty gy
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Ethephon Reduces Lodging and Enhances Seed
Yield and Quality in Onion

Onion is propagated by seeds and the seed crop is
affected by several fungal, viral and bacterial
diseases which cause lodging and reduces the seed
yield and quality. Onion seed crop was sprayed
with different concentrations of ethephon (0
control, 100,200,400, 600,800 and 1000 ppm) at
45 or 45 and 60 days after planting (DAP) to study
the effect of ethephon on seed yield and seed
quality. In comparison to the control, ethephon
application significantly reduced scape length and
lodging by 38.7% and 42.5%, respectively
compared to the control. Furthermore, ethephon
enhanced scape diameter and seed yield by 31.9%
and 89.0%, respectively in comparison to the
control. Ethephon spray also enhanced seed
quality. The highest seed germination and seed
vigour was recorded in plants sprayed with 600
ppm ethephon at 45 and 60 DAP which was 19.0%
and 51.7% higher than the control. The highest
seedling dry weight was observed in plants
sprayed with 100 ppm ethephon at 45 DAP. Among
the treatments, 100 and 200 ppm ethephon
applied at 45 DAP had lower lodging and higher
seed yield and seed quality. Hence spraying of
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P 45 e 91€ 100 Fifiedg &t AT IR A BT I
HI SIS mae R fesgdrd AT IR dieT IuoT 3R
ORI ! ETRIS < o fg TR 2|

TSt di5T IaTe UUMTell H TST URAThT IR
T

I IRATHI &1 ART AR TR ITe™) TaRSIa) v
31 Ufeh § ARl Y TS BT T

HeTST STYAT ST WRETDI & ART YU Pl qGI b fe1g
ST ! ST thedel UR e 1earaT fopdT 1 o sTest
ARSIIRY & BY H TAT IFCH+1 Ufeh il P oY B F=11
BT P AUTE HI TS (1 : 5) | TS ) ol AUTS = b
15 AT SR Wil il et IRSIIRT R IRAT Y Th
Ufh 31/aT AR 918 TS 31K tfe & e WIS & TAd
U Rl b IR TG I Tp R oiTg T | Ufey
gTs A9 (U1 fiie) SiR &thet (Ufer anf HieR) # v
QEIST AT TS TRRTDI & FHUT 3R SATact 1 T -
| 0 Repr$ febar mam 1 aReri 7 yefaie gar &b archeft
IS Hd (7.3 ymur/5 fiFe /&t Hiex) & ge |
TR HeIel Pl gAg PR W WRATDI B FH0 (12.4
v/ 6 e /ot Hiex) & Sgea sgiat g8 (cferet
4.3) | Tty gomferal #, Safed Sgmiden WS de
3Hferep et STRT=Ie (24.3 YHUT/5 e /ot #Hier) ot
S $9d SWIT BICT FYHGRE! U, FANAT (24.0
grur/5 e /at fieR) o1 T &7 YHUT 37T SRT
R B R H Iy frerar I qdT gerdn g b ags
TRSARY 31 S HAIR b T H TRAT P JATS PR
 HYHARdT Bl TRT a1 i Tfafer 7 &R e 1 st
el B geh! ShIRReT HaT B garast gr |

ARGl B MHT FHRA arei AT BT ST TS
TefREd] 6 TRT ge & YHUT a1 SR et
T P SIS Ffel H F WRATH & IRT g&d b Feef H
fhu ST dTel JHUT SFUET GR TR HYHREAT P DT
IR alelt A P T BT U AT P ol U
oRteroT foRT TRIT| SRT ORYETOT QIR e dTeft IR YR
&1 Al Pr et fam T o1 g T1 - TR & S|
(10%), T2 - = &1 &1t (10%), T3 - TS & a1
(10%), T4 - wAfREdl P PG HRA el
eI AT AT TS — Shgiet | e H St g
3FEARRAT & SRM SR f5ehla axeh STTARI Pl AR
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onion seed crop with 100 ppm ethephon at 45 DAP
is beneficial to achieve higher seed yield and

quality.

Studies on onion pollinators in onion
seed production system

Impact of perimeter and inner row
mustard planting on forage activity of wild
pollinators

To enhance the forage visits of native pollinators,
a study was conducted on the onion seed crop
by planting mustard as a perimeter and inner
row crop (1:5). Fifteen days after planting of
onion bulb, a row of mustard was sown in the
perimeter of the plot and as inner row after every
five rows of onions. The visitation and frequency
of major native pollinators per unit time
(per minute) and area (per square meter) has
been recorded periodically. The results showed
that mustard sowing significantly increased
pollinators visit (12.4 visits/5min/sq. m)
than sole onion (7.3 visits/5min/sq. m) (Table 4.3).

Among the various species, stingless bee
Tetragonula sp. was the predominant visitor
(24.3/5min/sq. m) followed by little bee A. florea
(24.0/5min/sq. m). A significant difference in
the visitation rate suggests that mustard sowing
as border and inner row would enhance the
activity of bee forage and their eco-system service
inonion seed crop.

Enhancing bees forage visits using bee
attractants

A field experiment was conducted to evaluate the
effect of bee attractants on forage visitation of wild
pollinators in onion seed crop. The experiment
consisted of four attractants namely T,-Sugarcane
juice (10%), T,-Sugar solution (10%), T,- Jaggery
solution (10%), T,-commercial bee attractant
(0.02%) and T,-control.

The treatments were imposed as foliar spray
during peak bloom stage of the crop. Observations



| fosgepra o < & ae e SuRRT o AyHedl &
IRT Y07 (Y01 /foFe) R Sfibel @l e fhar T
gRumEl § eI ga b I8 & Hiet (10 Hfkier) @
WSS TR Shd T TR 970 HYHaRE gRT 3 717 ymor
& AR ST IS TS 3R b SR b FHUT i
WA AT T1 - T B SF (10%), TN T4 -
TeETRg! 1 B R aTeh s W (0.02
Uferd) 1 fssdmra axe aTet wiiel A gof df TS dhele
el <t JeT | fessepra fohy M weict # AyAfaRadl gR1
PG T Y07 ST SR T QL ot (R 4.24)1

on the bee forage visits (visit/min) in different
treatment were recorded for three days after
spray.

The results showed that wild bee forage visits was
higher in Jaggery solution (10%) sprayed umbels
followed by T,-Sugarcane juice (10%) and T,-
commercial bee attractant (0.02%) sprayed plot.
The visitation rate was almost double in the
attractants sprayed plots compared to the control
(Figure 4.24).

ferepT 4.3 : RATST I HRIer H AYHIE! TR TR I} ARGIEART g g1 Gfeh H A=A I0T BT THE

Table 4.3: Impact of peri-meter and inner row mustard planting on bee forage in onion

UfoNT sivder/Apis dorsata 2.3° 0.9¢
UfoRT |NT /Apis cerana 21.8% 18.72
vfaNT wenlRaT /Apis florea 24.0% 11.8°
SETIIgeT USTIfT / Tetragonula sp 24.32 11.2°
HRUER AYARE!/ Carpenter bee 1.2° 0.7¢
fyaeft / Butterflies 1.0° 0.5¢
1&g /Mean 12.4 7.3

o 4.24 . I B | AYATE! TRT YU R BRI B dTel Bl gHa

Fig. 4.24: Impact attractants on bee forage visit in onion
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URAISHET 5: WS U9 @gqd d (S
reficita va T yeem &g A= gfeha

TeeaRar giNt (sfermr) Ript grRr <spwur &Y
ufafspar & ufeRreht va waeqefe wrer fast &1
JATCHS TIRIfhee 19 Td HeTaiel faseaor
oo § ST Gt A 31t fqedsareqes goffg 2 B
S fab aeevRaT gt (3formT) RItht & RUT 8T &
Fh erear 7 oy & T @t ST Arer Q@ A g
ST 81 MRA H, 3% BRI e qT §ioT Befell g1 3
2.5 ¥ e 85 Ui T BT TR IUST T &
Bl Bear 21 T gt A B Apum F o
HABATIAT BT IS YA TR P HROT STl T
TR TS AN Igct ¢ da! [IuTh AR T Faa ot
I

it e & SnUIfaes RIS R 95T BH ATHU
foparr mar g Stgt St et TR 9 93 bad 8
R 1 gar el ot ot we S ergew
IyTeY ARl g MR gwfere < e Sifed wiret Sy
BT LTI PR & folY SIRATHTCIA STHHY T 37Teef
fafr g

dTt et UfeRIERt e 31t e iR FagHefter
e WfitraUs 357 & TiRAfShe Iy Wl ST ¢redT INTST-Tdh
T O GRT B HhA & SIRIT SIehiad o |
NIl Bl femlar Wirer fhar mar @R prisfier
IR AT FHTeHd S Tehe fasawor & forg Sy
fpar T TRt W9 § 260217696 mb oft,
oIfohTeRT Y ReT 254265 oft 3R w7 50 wifeadht
1569bp 2ft| fhegs AT | UIEH STgehHl o 2R &
g 3R 3 BRisfer IReT Ius B o forg e,
e qoT Biiel ST & favg eggNOG &1 IUIIT
fopam | Hfensh, Sfren e dEsfisht o e 59963,
29916 d 36262 3rIHH H fca U1 ofiY g1 Sftsn
o= fadRur ol RiIF H ger g (R 5.1) |
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Project 5: Novel approaches for
integrated pest and disease manage-
mentinonionand garlic

Comparative transcriptome and
metabolome analysis of resistant and
susceptible onion cultivars in response to
infection by Alternaria porri (Ellis) Cifferi

Purple blotch (PB) is the most destructive foliar
diseasein onion, caused by Alternaria porri (Ellis)
Cifferi. PB is prevalent in all onion-growing
countries of the world. In India, its high severity is
evidenced by heavy yield losses in both bulb and
seed crops ranging from 2.5 to 85%. Excessive use
of fungicides to control PB led to an increase in
cost production as well as accumulation of toxic
chemicals.

There is very little research done on the
molecular pathology of PB where only a few
markers linked PB resistance were reported.
Onion genome sequence yet not available and
thus transcriptome sequencing is the ideal
method to study the large and complex onion
genome.

The transcriptome of PB resistance variety Arka
Kalyan and susceptible variety Agrifound rose
after artificial infection by PB pathogen A. porri
was sequenced. The transcriptome was denovo
assembled and used for functional annotation
and differential gene expression analyses.
Assembly was 260217696 mb in length, number
of transcripts were 254265 and N50 statistic was
1569bp. Proteins sequences from the filtered-set
were annotated using eggNOG against the COG,
GO and KEGG databases to derive the functional
annotation. 59963, 29916 and 36262 sequences
had hits in COG, GO and KEGG, respectively. Top
ten GO terms distribution was depicted (Fig.5.1).



@k qifier gfcaed 2020

T S Hehe faseswur i TefRid ga o dagefier
STFTYROY TURATRET ST TUHAIRHT H, 16378 SfiF It
frrfa o SEfds 3136 SF st fmfya o S
gfeRIeft SfivRedl vdset s=Ta okl H, 6346 Tiafhted
3ed frTfir 3R 2436 3relt frfir o |

MDA TAT TRAA BHRE, INTSAT Feeft M,
gf-3ffrdlepRes USTigH, Higel gRANT 3nfe wreT o
S ereaT AehHuT b BRUT Sed g g (R 5.2) |

Differential gene expression analyses showed that
in susceptible genotype AFRT Vs AFRC, 16378
genes were up-regulated and 3136 genes were
down-regulated. Whereas in resistant genotype
AKT Vs AKC, 6346 transcripts were up-regulated
and 2436 were down-regulated. Several genes like
transcription factors, pathogenesis-related
proteins, antioxidant enzymes, phytohormones
etc. were found to be up regulated due to purple
blotch infection in onion (Fig.5.2)

fo 5.1 IR U MU rAftheed a1 ofiY g Sften Syoft faaRor
Fig. 5.1. Top ten GO category distribution of annotated transcripts

i 5.2 : oftd 25 F=TceId Udfcd grfhed 3T glc IHfaT
Fig. 5.2. Heat map of top 25 differentially expressed transcripts
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fore gy oAl &1 A, donad qen
SITILE]

AT-BISY | gTghiedl/ Isulaicd BT WS & fAwr
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3TET B ST 3T 1 @ ¢

129

This differential gene expression data revealed
that defense genes were highly upregulated in
resistantvariety AK (Arka Kalyan) than susceptible
variety AFR (Agrifound Rose). The high expression
of defense genes like PR4 (21 fold), MYB31 (4.7
fold), LOX (6.3 fold), Peroxidase (13 fold) etc. might
imparting resistance to the Arka Kalyan. Several
non-annotated transcripts also found to be
upregulated in response to purple blotch infection.

Quantification of phytohormones in resistance
and susceptiblelines

Accession (BS) and accession (W3) showed
resistance and susceptibility to anthracnose
disease respectively. We quantified the levels of
plant hormones like IAA, ABA, and SA in these
accessions. Resistant accession BS found to
contained higher level of ABA and SA and lower
level of IAA. These results were congruent with the
disease response of accessions in the field.
Similarly, Arka Kalyan and Agrifound rose are
resistant and susceptible to purple blotch disease
respectively. After artificial inoculation of these
genotypes with purple blotch pathogen; a
phytohormone analysis was performed. The results
revealed that infection of pathogen increased the
level of these plant hormones onion (especially in
resistant genotype Arka Kalyan). Such hormonal
assays will help us in understanding the disease
response mechanism in onions.

Development, refinement and validation of
management strategies major fungal
diseases - pests of Onion and Garlic

Evaluation of Trichoderma specics/isolates on
growth and disease management under net-
house conditions: Initially 7 Trichoderma
spp./isolates were used for evaluation in 9" pots.
Observations on growth parameters viz. plant
height, forth leaflength, Number of leaves, forth leaf
diameter, pseudostem length and pseudostem
diameter, were recorde. Among, seven Trichoderma
spp./isolates, isolate T-354 performed well
enhancing almost all parameters including yield.
This preliminary study is being continued under
field condition.
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TST &l B B, 0.5 9T 1.0 & PRATs Ieles TR
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HICTD DT TN THaR T TRIT AT | SHgiet i Jorr o
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T <ToT gt fopam TR (rferast 5.2) 1 Ui o wfay
ot T qUT Bl SUS & S U SU IgEH Y
TPRIHAD TE—HY TRIT TT1 30 | 60 AT & SR
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®Y A w91 fosam ma (arfetept 5.3)
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Determination of Economic Threshold Level
(ETL) for Thrips tabaci infesting onion and
garlic

A study was conducted during rabi to
revisit/determine the scale of Economic
Threshold (ETL) /Action Threshold (AT) level for
onion thrips T tabaci Lindeman infesting onion
and garlic. Experiments with eight pre-
determined rate of 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
(natural infestation) and control (Untreated) were
imposed. Three replicates were maintained for
each treatment. T tabaci population (No. of
thrips/leaf) was counted periodically i.e. twice a
week from each AT. Further, observations on
thrips per leaf and thrips per leaf per day were
worked out. Whenever the thrips population
reaches the pre-determined ATs, the
recommended dose of insecticide, Fipronil (@
1ml/lit) was sprayed in each treatments to
suppress the thrips population below ETL. No
spray given to control. The onion and garlic yield
and bulb grade, proportion of each grade bulbs at
different ATs were also recorded. The overall cost
of pesticides and the operating costs of application
for each ATs were calculated and the marginal rate
of return (MRR) was worked out.

In onion, the highest bulb yield of 40.4 and 39.1
t/hawere recorded ataction threshold 0.5 and 1.0,
respectively. A higher proportionate of A grade
bulbs were recorded in AT 0.5 (22.7%) followed by
1.0 (16.3%) (Table 5.1). Maximum yield loss
(63.3%) recorded in unsprayed plot followed by
AT 10.0 thrips/leaf (31.1%) where insecticide
applied once. Action threshold 0.5, 1.0 and 2.0
registered maximum marginal revenue over
control (Table 5.2).

A highly significant negative correlation observed
between the bulb yield and thrips per leaf per day.
Thrips per leaf per day during 30-60 days
significantly affected A-grade bulb production
(Table 5.3).
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arfera 5.1 : fAfs HRaTS Ivgies H WISt S SUST, MTHR BT U (T AT &t I8)
Table 5.1: Onion bulb yield, proportion of size (A & B grade) in different action threshold

0.5 40.4 22.7 43.1
1.0 39.1 16.3 45.4
2.0 35.9 13.7 45.4
4.0 35.9 12.7 42.9
5.0 34.8 11.7 48.6
6.0 29.7 11.0 459
8.0 25.6 10.8 43.7
10.0 20.8 8.7 45.2
F ontro : ! .

Beld/C 1 14.8 4.3 17.5

AferDT 5.2 : TTST & folg HIRATS IRTEIeS & faapT™ & folq avget o Tiwie o= &1 fI=wor

Table 5.2: Marginal rate of return (MRR) analysis for the development of action threshold for
onion (AT)

0.5 40.4 404056 7 11900 392156 62.2 6.8
1.0 39.1 390778 6 10200 380578 61.0 17.7
2.0 35.9 358933 5 8700 350433 57.7 0.2
4.0 35.9 358567 5 8700 350067 57.6 5.1
5.0 34.8 348122 4 6800 341322 56.5 29.9
6.0 29.7 297222 4 6800 290422 56.4 23.3
8.0 25.6 255833 3 5100 250733 55.1 26.9
10.0 20.8 208267 2 3400 204867 46.0 =
Control 14.8 148345 0 0 148345

Feftuadf STERT & ff7 a0 @ gfg grT fawiia faea e gfg & w9 § momr

*Calculated as net benefitincrement divided by control costincrement between adjacent treatments
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Table 5.3: Pearson correlation coefficient between thrips per leaf and onion yield and grade of

harvested bulbs

All -721* -952* -.982%*
P 0.028 0.000 0.000
0-30 -.563 -.536 -.678*
P 0.114 0.137 0.045
30-60 -731* -952%* -971**
P 0.025 0.000 0.000
60-90 -.643 -977** -974x*
P 0.62 0.000 0.000

e & "Wl H, 0.5, 1.0 TUT 2.0 P HRATS TS
TR R PUIT: 4.5, 4.2 AT 4.1 /3. & 3rfrepad
T IUST of Y TS (TfeTehT 5.4) | 31fSrhad ot U dret
@l (42.2 Tfie) DI TS @ 0.5 Rred /ot H & fova
T STeIfeh AgIRTT Uel @ 1.0 e /o=t (40.0 wfcreret)
ot foban T e 31t SuST Jad (72 ufrerd)
I fgeprd fed wiic H Td qguR Uel 10.0 e /it
T (41 gfrer) ® o1 forar mam i@l i Ao & qRA
Sl BT YT hael 3§ IR & fobarr T o7 (R 5.3) 1

In case of garlic, action threshold 0.5, 1.0 & 2.0
registered highest bulbs yield of 4.5, 4.2 and 4.1
t/ha, respectively (Table 5.4). Maximum B-grade
bulbs (42.2%) recorded with AT @0.5 thrips/leaf
followed by AT @ 1.0 thrips/leaf (40.0%).
Maximum yield loss (72%) recorded in unsprayed
plot followed by AT 10.0 thrips/leaf (41%) where
insecticide was applied twice for entire season
(Fig5.3).

dTferent 5.4 : AEgA & forg ufct FRaTE Jwgies Rrew & e gq snfies fswor

Table 5.4: Economic analysis for the development of thrips per action threshold (AT) for garlic

0.5 4.5 136967 7 11900 125067 5.3
1 4.2 126300 6 10200 116100 0.6
2 4.1 125183 6 10200 114983 5.2
4 3.8 114633 5 8500 106133 0.4
5 3.8 114067 5 8500 105567 1.2
6 3.6 110233 4 6800 103433 12.7
8 2.8 86867 3 5100 81767 0.4
10 2.7 82133 1 1700 80433

© 1.3 40400 0 0 40400
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Fig. 5.3: Proportionate of B-grade garlic bulb at different action thresholds

e IUST 3fR Bg MPR &b A1 Uiy T ufer ueft ey
BT PG 1T TE—[IY TR-IT T 0 F 30 TUT 30 F 60
fet & SR ufer o wifey o=t Rrcdt g1 e ot S
B 3 g fobam Tl 30 [ 60 fA i 3rafty &b 2R
oIty f&et fey oreit It o eTeRg &t SuT 3R b PR b
AT gl SEAR AE - @ Dl et (q1ferast 5.5) 1

Thrips per leaf per day was correlated
significantly with bulb yield and bulb size. Thrips
per leaf per day during 0-30 and 30-60 days
significantly affected bulb. Thrips per leaf per day
during 30-60 days showed better correlation with
garlicyield and bulb size (Table 5.5).

arferat 5.5 : Uy uxft Ot e egqA SUS Ud GaTs v ¢ dhal & I & &g fgwi wg-way [uns

Table 5.5. Pearson correlation coefficient between thrips per leaf and garlic yield and grade of
harvested bulbs

It/ All -.792% -.947**
P 0.011 0.001
0-30 -796* -508
P 0.010 0.163
30-60 -.814** -916**
P 0.008 0.001
60-90 -.532 -763

TS Gd g oY aTiRIRATHT wormeft & e Arefisha
AT 5 TP 3N Y ST TRBITST

QTS & A1 &1 Hic Aefishia Hrderas aidd fafdy g
31k P TRT 3M@ e TR T UfIfIRIe fraT STrar
21 oy TR R, 3R Ui o1 oy 29ht =T
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DNA Barcoding of insect pests and its natural
enemies from onion and garlic ecosystem

Insect pest complex associated with onion is
highly diverse and represents several insect
orders. Globally, Thrips tabaci of the order
Thysanoptera is one of the major reasons for low
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& IATGDHAT & folY Teh T HRUIT H | T g 3R
e 30 T W At 97 S g1 Red &
JTTET, 3R AfUSIRRT & MDA ft foy TR W)
T H fexiia gepa & fofv ST ST &1 etfirsieesT o
URAR AiagfSd P a9 FISICNT AUT HIFHISHATT AR
4 WIS Bl Hha A dlel 9T W FGISeYT Ud
preaisifadd 1 & el Swrbfesefl & piestiy S|
TRY &3 F urv S 1 Arefisfia fawses emd gaR 6
eofl Thelel, Wd Hedel, SNTAMT TT STl el
et &1 37 99 b IS IARID UTAhRT B 3R
SAfoT g AT 8511 § ehHuT Shet ) e eTueh & Bl
g SR A & T T Sar] AT gehlalorhel
IRFRAfID & For B @I e 8t 2

o 6 HY RIS yomeht ®, wieiesT vt
BTl 1 A § : FlsieyT forger (ShsiRaamT) aer
YIS ITCRT VIR 31T (§97R) | BTeAifh, WIhaTgd — RIS &
FEGT STTHY FRUTeR, ISR, g0 § RN
oieon § erft g & § W ol e IR SNy
PHoflst T Uhd &= dl e g St fb AT (31aRies
heT) A TS Y hdel H FUTIT 2RI & DHRT &l
AT 21 ¥ UPR, PIgvIe ey vager o | A
HHIIUR & U H STHT ST & 3R ST a1 | &1oT o
fireft 21 orat e aaves oo GFT & ST e
P AMYR W TArefcfial & ugam i 13 off qrr &
TSI Ugare ST ATseishid A sfiaxiiest J9 e |
(COI) T SHANT PR §U ST IRPIFST b H1eaq A
Trefshia &1 gft &t 731 Terflen 1480 TT TIRteh
1298 UT3HRY T SYANT Rl §Y IR 3w Srear
foparm a1 SR uelt 9er 3 vR. pofiuef aer . vager
o qd % TR Y Y ST b AT S b et
100 TR ATI TgehH Pl TSNS SHdad H ST
IR T AR T, Pofids! Ta 1. vage & foTg spmer:
TS 644266 TAT THS 644267 I TR AR BIRTA
g (e 5.4) 1 3 Tefichia @ & o1 77 @eRT ot
2 3R 374 9fa=y 7 iy & g A Agaqul o g ol R
oY gAT PR BT FHTGT B |
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productivity of onion and hence considered as the
key pest. Besides thrips, several defoliators of the
order lepidoptera are found at damaging levelsin
onioncausing monetary loss globally. Among
Lepidoptera, the genus Spodoptera and
Chrysodeixis of thefamily noctuidae were found
infesting onion in India. Both Spodoptera and
Chrysodeixis occur all through the warmer regions
like the subtropics to tropics. These defoliator pest
damages a wide variety of crops which includes
various vegetables, field crops, horticultural and
ornamental crops. Members of these genuses are
highly polyphagous and therefore have huge
potential to invade new areas and to adapt to new
climatic or ecological situations.

In onion agroecosystem, Spodoptera species
complex includes Spodoptera litura (Fabricius)
and Spodoptera exigua (Hubner). However, a
recent invasion of Spodoptera frugiperda on onion
has been detected from the experimental trails at
ICAR-DOGR, Rajgurunagar which might be due to
the possible migration of the pest from maize
(barrier crop) to onion. Similarly Chrysodeixis
acuta also known as soybean semilooper, has been
reported on onion. Pests were identified based on
the morphological characters of both larvae and
adult moths. Simultaneously pest was confirmed
through DNA barcoding using mitochondrial gene
cytochrome c oxidase subunit [ (COI). LCO 1480
and HCO 1298 primers were used for the study
BLAST analysis revealed that sequence matched
100% within the previously submitted sequence
of S. frugiperda and C. acuta. Sequence were
submitted to NCBI gene bank and obtained the
accession numbers MT644266 and MT644267 for
S. frugiperda and C. acuta respectively (Fig 5.4).
These pests seem to be a new threat to onion, and
have a possibility of attacking other agriculturally
important crops in future.
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Fig. 5.4: Maximum likelihood tree showing clustering of Spodoptera spp and Chrysodeixis spp. for mtCOI sequences

warrenen aRfRAfr § wisiewr poftusf wa
PISTAISHavTe yageT 1 Sttafasn

T, Poflge] & Siiaash § R ST gl 31 3iaH,
$P STITash b QR TS A T TP Pl 44 H 55
7 o € S o o WR R vt 21 3rveT SR
SFafey 9 9 o {1 el BIell 2 ; SfTa STaveT SRTHT 21
A 23 A Y &Ik wguer srawer eraft 7§ 9 AT iy
gt g (R 5.5) 1 31081 S| HUIE Jdg TR R
3TR & g ST fh 3aviR A1eT 9/ & IR | Whed b
ST GHT BT B U Tehel o9 § 100 | 200 A0S &
Hapd §1 T SR gy et et RiR atet deget & @R
TJHPGR Hetel BT §1 98 §Y Ue aRR R 68 &l 37 8t
g, AR W A TR T 9Tt B & 3R 37 i B
amaf IR ¥ RR &1 3mvwr gidr § St e 1 H
SfegfAa gar & S U Seer "Y" ST § 3iR urd v
37T Ugel IR WS W AN Bl 2l 3o S8 @vs
¥, 394 il DI MMepf H TR Ued B & | U AHAR W
g g 2 1 8 Q. Y TR W IR A B | IAD ATy
e it & 3R 37 32 | 40 ffl. &1 o et
BIAT ¢| R ATH H, 31T b U AR IR AeHel JoT R
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Biology of Spodoptera frugiperda and
Chrysodeixis acuta under laboratory
conditions

Life cycle of S. frugiperda comprises of 4 stages. On
an average, duration of the life cycle from egg to
adults takes 44-54 days depending on the
temperature. Egg incubation period is 3-5 days;
larval duration is about 21-23 days and pupal
period is 7-9 days (Fig 5.5). Egg mass are laid in
upright on a flat surface, often covered with scales
from the abdomen of the female moths. A single
batch itself can be made up of 100 to 200 eggs.
Newly emerged larvae are translucent grey with a
dark black head capsule. Elevated spots occur
dorsally on the body; they are usually dark in
colour, and bear spines. The larval instars have
head with adfrontal area outlined in white forming
an inverted "Y" and lateral spot often present on
first abdominal segment. At the last abdominal
segment it also possesses four spots prominent in
the form of square. Pupation normally takes place
in the soil, at a depth 2 to 8 cm. Adult moths are
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B § 5 RR R a1 99 & 78 & e BsTaR
S Uedl BId 21 HIGT3T b 3T URd 3TUETIShd P 3ifehd]
g & oft fob wedel qer W W & T wEE dexor A
UHH AeHel R I F g &1 sl dxa gl fomi o
U Heh1Uf TER Fiex &b AT SGUTHT e —Aha 91 & 8l
2 (R 5.6)]

nocturnal and have a wingspan of 32 to 40 mm. In
male moths, the forewing generally is shaded grey
and brown, with triangular white spots at the tip
and near the center of the wing. The forewings of
females are less distinctly marked, ranging from a
uniform greyish brown to a fine mottling of grey
and brown. The hind wing is iridescent silver-white
with anarrow dark border in both sexes (Fig 5.6).

I 5.5 ; (F) T holiusi &7 Sfta= ah
Fig 5.5. Life cycle of (a) Spodoptera frugiperda

(%)

(@)

ot 5.6 : TSI & MBI ereor
Fig. 5.6: Morphological characters of Spodoptera

T UPR, PSR agel & SiaTass | IR
AT Mt B Bl 3, 310g I daR TR
SRR T oot Sawash 37 F 54 AT o1 & € o

Similarly life cycle of Chrysodeixis acuta also
comprises of 4 stages. On an average, duration of
the life cycle from egg to adults takes 37-54 days
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depending on the temperature. Egg incubation
period is 2-4 days; larval duration is about 23-26
days and pupal period is 7-10 days (Fig 5.7). Eggs
are laid singly on a flat surface. The larvae are a
glassy green in colour with 3 pairs of abdominal
legs (prolegs) that typically bend their body in a
semi-loop while walking. Pupation occurs on the
plant within white silken cocoon. Adult moths are
brown; with the wing span of the moth is 35 to 37
mm. Forewing bears a dark brown pattern with 2
characteristic silver spots. This species also has a
silvery figure of a faint 8 on each forewing, with the
2 halves separated, and the second half elongated
(Fig5.8).

e 5.7 : prwIS AT YRgeT Pl Siia dsh
Fig 5.7. Life cycle of Chrysodeixis acuta

ot 5.8 : I YaRICT JOh qUT aal (% Td @) & APl atamr
Fig. 5.8: Morphological characters Chrysodeixis cuta adult and larva (a and b)
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Evaluation of newer chemical molecules
against Thrips tabaci in bulb crop as well as
seed crop

Field experiment was conducted during rabi,
2019-20 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 0il 0.5% (5000 ml/ha)
along with standard check Profenofos 50% EC
(1000 ml/ha)against Thrips tabaci in onion bulb
crop at ICAR-Directorate of Onion and Garlic
Research, Pune. For the seed crop all the
treatments were same, exception being
thiamethoxam replaced with carbosulfan.
Insecticides treatments were repeated thrice
during the cropping season when pest population
crossed the economic threshold level (ETL =
30thrips /plant).

The results showed that all insecticides
significantly (p<0.001) reduced the onion thrips
population than untreated check. With regard to
bulb crop, profenophos, imidacloprid and fipronil
were found to be on par and more effective against
thrips and significantly reduced the onion thrips
population in comparison to other chemicals
during subsequent sprays. Meanwhile, both
carbosulfan and Profenophos were found to be on
par followed by Imidacloprid in seed crop. With
regard to the seed yield, carbosulfan treated plants
yielded maximum with 3.5 gm / plant.

Behavioural response of Thrips tabaci to
Lurem-TR (semio-chemical)

Globally, Thrips tabaciof the order Thysanopterais
one of the major reasons for low productivity of
onion and hence considered as the key pest. In
order to develop]PM module for eco-friendly pest
and disease management, semiochemical for
thrips needs to be evaluated. In this context, colour
of the sticky trap needs to be evaluated. As a
priminary study, both yellow and blue sticky traps
were used and observations on number of thrips,
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natural enemies and pollinators were made. Based
the study, blue sticky traps were found to be more
attractive to thrips, and least to natural enemy
population (Fig.5.9).

o 5.9 @t 7 fafter foufd du o ey dadht &t agagR weeht wfcrfosan

Fig. 5.9: Behavioural response of Thrips tabaci to different sticky traps in Onion
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Project 6: Postharvest Management of
Onion and Garlic

Development and evaluation of controlled
onion storage structure

Based on the observations in 20 tonne storage
evaluated in the second year, a special design was
done for storage in bins with internal air
circulation, easy loading and unloading facilities
and remote monitoring system. With modified
design, a storage structure of 200 MT was
constructed. The following features were included
in the design. Mesh type bins with internal air
circulation, Kkloud - IOT based System with
Remote Monitoring, Live Reports, System Health
Updates, Geo Location on Mobile Screen. In order
to provide the complete solution for easy storage,
a system involved in sorting and grading units,
loading & unloading conveyor system were
designed and manufactured. The structure was
evaluated for rabi harvest of 2019-20. The storage
losses were less than 15%.

Physical and biochemical changes of garlic
during storage atambient conditions

Garlic grown under different fertilizer treatments
(100%, 80%, and 60% RDF applied through drip
system and 100%RDF through broadcasting and
flood irrigation) was stored at ambient conditions
in mud plastered naturally ventilated storage
structure in four replicates. Total weight loss and
other biochemical changes were recorded at 30
days interval up to 180 days of storage. Fertilizer
treatment had no significant effect on the storage
of garlic. The total weight loss at the end of 180
days of storage was 19.8%. In general, the weight
loss was more at the beginning of storage periods
(0-30 day's storage) and at the end of storage
period (120-150 and 150-180 days of storage).
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About 25% of the total weightloss was occurred in
0-30 days of storage. Irrespective of the treatment,
the total phenol content decreased during storage
period. The antioxidant activity increased during
storage period up to 150 days of storage and then
decreased by 180 days of storage.

Physical and biochemical changes during
storage of green onion at different
temperatures

A storage study was conducted to evaluate the
effect of storage temperature (4°C, 12°C and
ambient conditions) on the storage life of green
onion and changes physical, physiological, and
biochemical characteristics during the storage
period. Onion cv. Bhima Shakti was used for the
study. Sixty days old green onion plants were
harvested for the present study. After cleaning
and arranging in uniform size, five green onion
plants were tied in to bunch with and without
wrapping with cling film. The samples were stored
at 122C and 4°C refrigerated conditions and
ambient conditions. Biochemical parameters
were estimated in the fresh samples. Physical and
biochemical changes in the stored samples were
estimated after 2, 5, 8 and 11 days of storage. At
ambient conditions, the storage life of green onion
was two days only with weight loss of 18.7% and
29.3% with and without wrapping, respectively. At
129C, the storage life was eight days with 12.8%
and 20.7% weight loss with and without
wrapping, respectively. At 42C the storage life was
11 days with 13.4% and 17.1% weight loss with
and without wrapping, respectively.

Characterization of onion processing waste as
asource of natural bioactive compounds

Onion peel extract of eight differentially
pigmented short-day onion varieties (Bhima Dark
Red, Bhima Raj, Bhima Super, Bhima Red, Bhima
Shubra, Bhima Kiran, Bhima Shweta and Bhima
Shubra) was characterized through ultra-high-
performance liquid chromatography coupled with
high resolution single stage Orbitrap
spectrometry and evaluated the antioxidant
potential. Total 49 phenolic compounds were
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identified in this study which includes 33
anthocyanin, 08 flavanol, 04 flavones, and one
each of pyranoanthocyanin, chalcone, phenolic
acid, and ellagiotannins. Anthocyanin was the
most abundant polyphenolic compound followed
by flavanol in all the varieties. Among anthocyanin,
10 cyanidin, 10 delphinidin, 4 Peonidin, 4
Petunidin, 3 Pelargonidin, and 2 Malvidin were
identified. Cyanidin-3-(6-malonylglucoside),
delphinidin and delphinidin-3-galactoside were
the predominant pigment in dark red varieties
(Bhima Dark Red and Bhima Raj) and its
abundance suggests a key role in the differential
pigmentation pattern of onion peel.

Effect of blanching on dehydration properties
and biochemical content of wild Allium

Effect of blanching on biochemical content and
dehydration properties of wild Allium
(CGN16373) was studied. The leafs of wild Allium
species was cut into small pieces (2 cm long) and
blanched at 100°C for different durations (0, 1
min, 2 min, 3 min) and dehydrated at three
different temperature (40°C, 50°C and 60°C).
Dehydration characteristics and biochemical
changes during dehydration was recorded. The
results showed that blanching treatment reduced
the drying rate at all the tested temperatures. High
drying rate was observed at 3 minute blanching.
The total phenol content in fresh sample was 0.37
mg/g fresh weight and it was ranged from 1.06 to
1.24 mg/g fresh weightin dehydrated samples.

Studies on degradation of seed lipids during
onion seed ageing

Onion seeds have one of the lowest longevity
among the cultivated crops as they lose viability
within a year. These unmarketable seeds have no
reported food or feed value. Onion seeds contain
considerable oil content and the seed oil has
potential industrial and pharmaceutical utility.
The physico-chemical properties of seed oil were
studied in four onion (Allium cepa L.) varieties
(Bhima Safed, Bhima Super, Bhima Dark Red and
Bhima Shakti) by standard analytical test. The per
cent oil content varied from 12.9%-16.0% and
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storage resulted in 0.64 % loss in seed oil content.
The average seed germination in freshly harvested
seeds was 80.5%, which declined to 52.3% after
one year of ambient storage. The electrical
conductivity which measures the membrane
integrity increased by 108.6% in one year old
seeds. The physico-chemical properties of the
seed oil deteriorated with the age of the seed. In
comparison to the control, the acid values and
peroxide values of the seed oil increased by 51.1%
and 12.9% respectively, whereas saponification
value decreased by 36.2%.

The degradation of the lipids and the loss of
membrane integrity may have reduced the
storability of onion seeds.

Assessment of Ephestia cautella activity on
stored garlic

The seasonal trend of almond moth Ephestia
cautella activity was monitored in garlic storage
using commercially available delta traps to
identify the suitable time for the release of
cocoons parasitoid Bracon brevicornis for
managing almond moth. The weekly male moth
catches were recorded from June to September
(23" to 35" standard meteorological week) in
2020. Trap catches revealed that three peaks of
adult emergence i.e. 1¥ week of June, 2™ and 4"
week of August which suggest that release of
parasitic cocoon in these weeks can effectively

TP A g T ST AT B suppress E. cautella population.
15 -
:
= 10 -
=
o5
=
=
0
23 4 25 26 27 28 19 32 33 34 35
Standard Meteorological Weel: (2020}

o 6.1 : B HUSRUI H §. Picarr I TR BT FeH

Fig. 6.1: Trend of E. cautella moth activity in garlic storage
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Optimizing height of trap placement

In order to optimize the height of trap placement
for effective catching, two different trap heights
were evaluated. Moth traps containing synthetic
lure was placed at two different heights i.e. 3 feet
above garlic stake and 2 feet above garlic stake.
The trap catches were recorded periodically and it
revealed that trap placed above 3 feet above had
more adult catches than 2 feetabove placed.

Rt 6.2 : T 7 Sa1sal R W MW T F & Picer bl ubs
Fig.6.2: E. cautella trap catches at two different trap heights placement
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Project 7: Transfer of Onion and Garlic
Technologies and Impact Analysis

Extension activities help to disseminate the
technology and evaluate its impact for further
refinement. This project aims at improving
knowledge and skill of the farmers, extension
workers and all others concerned with onion and
garlic production through dissemination of
improved technologies developed by the
Directorate and conduction of various trainings.

Performance of frontline demonstrations

Frontline demonstrations were carried out at the
farmers' fields in five states viz,, Maharashtra, Uttar
Pradesh, Madhya Pradesh, Rajasthan and Gujarat
during kharif, late kharif and rabi seasons to
demonstrate crop production and protection
technologies and its management practices in the
farmers' field under different agro-climatic regions
and farming situations. The seed of ICAR-DOGR
onion varieties were provided to the selected
progressive farmers of these states. The onion seed
oflocal varieties were arranged by the farmers.

Demonstrations in kharifseason

Onion varieties, Bhima Red, Bhima Dark Red,
Bhima Super, Bhima Raj, Bhima Safed and Bhima
Shweta were selected for kharif demonstrations in
Maharashtra, Uttar Pradesh and Madhya Pradesh.
Total 75 kharif demonstrations were carried outin
these states (Maharashtra: 15, Uttar Pradesh: 50
and Madhya Pradesh: 10). The villages selected
were - Gadakhwadi, Varude, Gulani, Wafgaon,
Jawulke, Khadakwadi, Loni, Pondewadi, Dhamni,
Ranmala, Gosasi, Mitgudwadi, Kanhur Mesai,
Khairewadi and Khairenagar of Pune district in
Maharashtra; Jalalpur Mafi, Bagahi, Keshavpur,
Bhavanipur, Gangpur, Pratappur, Ramnagar,
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Purushottampur, Bhopti and Govindpur of
Mirzapur district in Uttar Pradesh and Orethi,
Innikhera, Anibahadur, Nahardhoki, Cheta and
Naharwali of Morena district of Madhya Pradesh.
Five kg onion seed was provided for each
demonstration by the Directorate.

Demonstrations in late kharif season

Onion varieties, Bhima Raj, Bhima Red, Bhima
Shakti and Bhima Shubhra were selected for late
kharif demonstrations in Maharashtra. Total 15
late kharif demonstrations were carried out in
Maharashtra. The villages selected were -
Gadakhwadi, Varude, Gulani, Wafgaon, Jawulke,
Khadakwadi, Loni, Pondewadi, Dhamni, Ranmala,
Gosasi, Mitgudwadi, Kanhur Mesai, Khairewadi
and Khairenagar of Pune district. Five kg onion
seed was provided for each demonstration by the
Directorate.

Demonstrationsin rabiseason

Onion varieties, Bhima Shakti and Bhima Shweta
were selected for rabi demonstrations in
Maharashtra, Uttar Pradesh, Rajasthan and
Gujarat. Total 35 rabi demonstrations were
carried out in these states (Maharashtra: 15, Uttar
Pradesh: 14, Rajasthan: 1 and Gujarat: 5). The
villages selected were - Gadakhwadi, Varude,
Gulani, Wafgaon, Jawulke, Khadakwadi, Loni,
Pondewadi, Dhamni, Ranmala, Gosasi,
Mitgudwadi, Kanhur Mesai, Khairewadi and
Khairenagar of Pune district in Maharashtra;
Jalalpur Mafi, Bagahi, Keshavpur, Bhavanipur,
Gangpur, Pratappur, Ramnagar, Purushottampur,
Bhopti and Govindpur of Mirzapur district,
Chinhat of Lucknow district, Tukuwadi of Balia
district and Varanasi in Uttar Pradesh, Jalore in
Rajasthan and Morbi in Gujarat.
demonstration purpose, 5 kg onion seed was
provided for each demonstration by the
Directorate. Recommendations made by the
Directorate were followed in all trials.

For

The cultural practices which were common to all
trials are described below.
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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. Seed sowing has been
done in the month of June in kharif, August in late
kharif and October in rabi season. Before sowing,
the beds were moistened and then sprayed with
weedicide pendimethalin @ 2ml/L. Seeds were
treated with carbendazim @ 3 g/kg of seeds. The
seeds (35 g/bed) were mixed with sand and
vermicompost, and sown in line on bed. Distance
between two lines was 8 cm and depth of sowing
was 1-1.5 cm. Seeds were covered with fine soil
followed by light watering.

Land preparation and transplanting: Prior to
transplanting, field was ploughed and disked
properly to eliminate debris and soil clods. At the
time of land preparation, 15 t FYM /ha was added.
Seedlings were transplanted on broad bed
furrows of 1.2 m width, 15 cm height and 60 m
length with drip irrigation. Transplanting of
seedlings has been done after 45 days of sowing in
kharif, after 50 days of sowing in late kharif and
after 55 days of sowing in rabi season. Before
transplanting, the bed was wetted by drip
irrigation and weedicide pendimethalin (2 ml/L)
was sprayed. After uprooting of seedlings, 1/3"
part of leaves was cut and the roots were washed
by clean water and then seedlings were kept for an
hourin 10 L water having 15 g carbendazim.

Nutrient management: Basal dose of FYM 15
t/ha with 25:40:40:30 kg NPKS/ha applied in
kharif, FYM 15 t/ha with 40:40:60:30 kg
NPKS/ha applied in late kharif and FYM 15 t/ha
with 40:40:60:30 kg NPKS/ha applied in rabi

season.

Firsttop dress doses (after 15 days of basal dose)
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were applied of 25 kg N/ha (kharif), 35 kg N/ha
(late kharif), and 35 kg N/ha (rabi) and second
top dress doses (after 15 days of 1% top dress)
were applied of 25 kg N/ha (kharif), 35 kg N/ha
(late kharif) and 35 kg N /ha (rabi).

Besides NPKS, micronutrient spray (5 g/L) was
applied as per requirement during growth

stages.

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

Irrigation: Inline dripper of 16 mm lateral with 40
cm distance between two drippers was used &
discharge of 4 L/hour was released. Drip irrigation
was given for half an hour twice a day on daily
basis. Irrigation was stopped before 20 days of
harvesting.

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

Performance of frontline demonstrations

The demonstrations in kharif'season revealed that
the germination percentage (97), average bulb
weight (82g) and yield (262 q/ha) of Bhima Dark
Red was the highest. Bhima Super (255 g/ha),
Bhima Raj (240 q/ha), Bhima Red (235 g/ha),
Bhima Safed (230 g/ha), Bhima Shweta (225
g/ha) also yielded more than local variety (180
g/ha). The germination percentage (95) of Bhima
Raj, average bulb weight (87 g) and the yield (440
g/ha) of Bhima Shakti were the highest in late
kharif demonstrations. Bhima Raj (425 q/ha),
Bhima Red (410 g/ha) and Bhima Shubhra (375
g/ha) also yielded more than local variety (245
g/ha) inlate kharifdemonstrations.

Demonstrations conducted in rabi in Uttar
Pradesh revealed that the germination percentage
(94), average bulb weight (82 g) and marketable
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Table 7.1: Performance of frontline demonstration trials

yield (345 q/ha) of Bhima Shakti were the highest.
Bhima Shweta (300 q/ha) also yielded more than
the local variety. The varieties developed by ICAR-
DOGR were found superior over the local cultivars
inall the demonstrations.

The performance of trials at different locations is
givenin Table 7.1.

R / Kharif 197 ¥ /Bhima Red 92 76.00 235
7 S1% Y8/ Bhima Dark Red 97 82.00 262
AT Yu=/Bhima Super 95 74.00 255
HfiH7 7/ Bhima Raj 92 75.00 240
|1 %< /Bhima Safed 93 75.00 230
offaT Athe / Bhima Shweta 96 76.00 225
IR/ Local 80 65.00 180
Tud % i1 erfeh /Bhima Shakti 92 87.00 440
Late Kharif
HfiH7 7/ Bhima Raj 95 78.00 425
ofi97 ¥ /Bhima Red 90 82.00 410
191 9791/ Bhima Shubhra 93 84.00 375
IR /Local 76 72.00 245
&' /Rabi ofiqr o1fth /Bhima Shakti 94 82.00 345
/T 47/ Bhima Shweta 90 80.00 300
T/ Local 75 70.00 260
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o 7.1 1 (A uey) | ueeH

Fig 7.1: Demonstrations in Morena (Madhya Pradesh)

UTeY {RET H Ufergd & IUART WR Taqeft aaieh
T T Helka U4 JeaieT

MYFD P H, IS DT &1 sifademyut
QTN FRA & HRU R WeR d¢ §, Aefisfiar o

Hle1ed TfeRIftar @1 e gar @ 3k @ &
qATeRvTT Heyur Hf S ! e 81 W U e
wqelt efisfia gee dfcral & wra Faces g1 et
el R&T IRl H WIS G g & S - gt
YN TR Faceft dad-Thl $T ! xrastt ®Y o 31k
YT R & oy sremae fasar maT| URwuRe By
T & 9 fAfe wael & Arefisiar iR I B
AIPHATH PR 3R ITH SITT PR B folT T eft dTepieh!
M (ITK) 5 @I & A1 A1 TegT b S|
SE $I B e uerfda oal, SrEu™
AT, G AR MR | Pl 151 Tt Tt
faorwstt & rer fvar | 3reTRE | uar ger fh 36
hHeie | 9, 30.56 Hfierd § 150 § & 120 4 1fiw
BT AT WPR 8 BT gaT fhar T g @ik 61.11
gfaerd § 100 qT 120 & i THR 89 &1 grar fawar
TIT 8| SEAR dUTT THR (120 ¥ 31fes) aret wrjeter
I drferept 1 o gt €1 &7 aRorml o e gan
o5 faftrar Afesa, o, Seres e amasTfies waa
BT GREm | ATerboitael AT Hadbet IwE H
e IGAIAT g1 afére Arefishar wR ware} TR ==
& foTq ThIele &1 & U HTHHIDBRUT BRAT ST ¢ |
3TITRTE Teh TeT IcuTe b fofy 7 Faelt depeieh! o
DT AR T 3R F7DPT ATTARNBRUT PRAT RS
g g a2l
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Documentation and assessment of
indigenous technical knowledge on uses of
Alliums in plant protection

In modern agriculture, indiscriminate use of
chemical pesticides has resulted in health hazards,
development of insecticide resistance in pests,
and environmental pollution. Onion and garlic are
important ingredients in indigenous pest
management practices. Therefore, the present
study was undertaken to document and validate
the Indigenous Technical Knowledge on ethno-
botanical use of onion and garlicin crop protection
practices. The documented uses of onion as well as
garlic in Indigenous Technical Knowledge (ITK)
for prevention and control of pest and diseases of
various crops among the traditional farming
communities were screened from various
published articles, research studies, books and
thesis. The validation of the ITKs was done with 30
experts from the relevant scientific field. Study
revealed that among the 36 formulations, 30.56
per cent were claimed to have the validity score
above 120 and 61.11 per cent were scored
between 100 and 120 out of 150. The formulations
having higher validity score (above 120) are given
in the table 1. These results showed their wider
applicability in pesticidal and fungicidal uses in
protection of various vegetables, cereals, pulses
and commercial crops. In vitro standardization of
formulation is necessary for effective application
on targeted pest. Popularization and
commercialization of these ITKs can be boost for
residue free food production.
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Table 7.2: Validity and rational of indigenous use of onion and garlic in plant protection by
experts

wad, I/ Aefisfia vd st o TR
Crop, disease/pest and ITKs Validity score

qfeswai (Yhe) /Vegetables (Aphids)
TG Td A (TIieNTeT SUSehT) e &b 37h JAAT T, bl AT 142

A mixture of extracts of garlic and neem (Azadirachtalndica) cake

g /Paddy

(Frefisita gqa) / (pests attack)
F 6t afRrll, deg den W /arrg afl & e @ wm 138

Application of the dilution of Neem leaves, garlic and 'khaini' / tobacco leaves

eI, AcR ST dT el
Food grains, pea seeds and pulses

dict Arefishial & g sam & forg wueRa gFi & T i 6t afrl, @ 7 e B AT S gl 138

Neem leaves, Onion and Garlic are kept with stored grains to protect the grains from insect
pests

qfesar (|4t ATefisiia) / Vegetables (All pests)

1 P 16.66 TfILT BT TN, TRH 7YaT "G 23.33 Uftad H1 fswa, degT (vlerH Hergan) 130
AT TATRICET (WhoerT TATRIfCST) bl 10 Hierd &1 feedmd, |gA & art 2.50 ufierd o1 fesda
Application of neem cake 16.66 percent, dusting the ash 23.33 percent, spraying garlic (Allium

sativum) and asafoetida (Ferula asafoetida) solution 10 percent, spraying of soap water 2.50
percent

1 AT 3REN (gferpiadf aiHiaT) / Chick pea and pigeon pea (Helicoverp aarmigera)

weeft M @1 g 15 - 20 foaex A (vomfesvaer §ftsen) i Het g8 uRwi 1.5 - 2 e + 130
fFepIfeaTT weTfRrl 500 I + Pt g & i 500 IM + ogg U 250 TH

Indigenous cow urine 15-20 liter + crushed leaves of Neem(Azadiractaindica) 1.5-2 kg +
Nicotianaspp 500 gm + crushed green chilli 500 gm + garlic pest 250 gm.

Qe (Tt AR, 1/ %el /Hell d4H)

Vegetables (leaf roller, stem/ fruit/ pod borer)
T fohetum iR (S9RH) ufRril, 500 I orel fird, 500 I diggs den 5 fbemm i uftw 128
P PT IR T forex Mgz 7 fire |

Crush 1 kg Ipomea (besaram) leaves, 500 gm hot chilli, 500 gm garlic and 5 kg neem leaves in
10 lit cow urine.

g (el 1) /Paddy (Gandhi bug)

T fehetm g (Tfered ergam), 200 U TF T Ufrl T | U 200 T aMfAT UTSeR @l 200 126
forex 511 o &t o1

Extract 1kg of garlic (Allium sativum), 200g of tobacco leaves, 200g washing powder dissolved
in 200 lit water.
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garmeft, Gernst qen oy At

Cabbage, cauliflower and other vegetables

(T B S fs HRFs duT Tfhg T )

( Sucking insects, such as jassids and aphids and larva )

Intercropping garlic (Allium sativum) in potato (Solanumtuberosum)

Mgz 100 fefex i &t uftrai 40 - 50 frainm @@gA 5 fhawm &R Trrg (FéH wu & uTgre 6t 124
g3) 5 et b 8101 bl 1Y b aRe H §8 PRep  Th WGATS o fofU T ST 51 TEURI 54 Nt b

R J 50 I 60 U b HH 89 b TRH fhT ST € | B P SURIT Ig f¥edd b ol TUR 2l

Mixture of Cow urine 100 litres + Neem leaves 40 -50 kg + Garlic 5 kg and Tobacco (finely

grinded) 5 kg is sealed in copper utensil and kept for a fortnight. Thereafter it is boiled in steel

container to reduce it by 50-60 %. After filtering ready to spray

g (Aefisiia v IT) /Paddy (Pest and disease)

T febeimd eTeg qei Al Oeit Bl MF P A1 Ui fofex STt H Ol R @1 S 21 39 3 Jfea 124
FA DI 1 ;1 & UM | STt &b A1 R I S g iR 0 e & w9 fsema R S g1

One kg garlic and notchi leaf are soaked in 5 litres water for 5 days mixed with cow urine. The

extract is mixed with water in the ratio of 1:1 and sprayed in the morning

e g /Rice grains

gR! (PRPHT 1) AT e (Vfergd ¥ergam) i aradt g1 & |rY e S 2 124
Turmeric (Curcuma longa) and garlic (Allium sativum) are mixed with rice grains

31Te], / Potato

(refisfia TP B =g @RT) / (Minimize pest attack)

3T (Flel9 cgaRivm) H e (Uforr ¥icrgar) ol JicR Hderdsh 122
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All India Network Research Project on Onion and Garlic

TS e

WRI% T & SR oflet @ISl § 3t (6), Tdiet-1
(2), et - 2 (2) ufaftt &t ; godt @i 5w |
Tel @ISt TEtet 1 (2), Tl 2 (2), |the &1 Tt 1
(2) o forefia weeH Tdidt 1 (9) ufaftay; &t Ay
& SR dlel WIS 3T8set (6), Taldt 1 (2), wliel 2
(4), 3l aRugdT u=terr (2), Jthe @I 3MSset (2),
T 1 (2) 3R Fhg @ I TATH I (4)
wfaftel 1 o= et fohet & | sTar mn "
THHpIet dTel &l et Wt 3fssel (6), Widh 1 (4),
TdIdt 2 (4), Athe @I JATEEET (2), TieT 1 (2) q
e WIS I9 ST sMescl (4) URItE @1 o/
o1 fopRet o TRy ST 7T |

QTS AR

7 T fRrenTer AMEEt Wit H, < offet wTeT bt mfafda
3R 3MESTT yesdt Wit o, QI et Wt Ufafeat ol oy
ot forel o AT ST 7| SMTsse! o7y UQlfHentel
1 " g Bret & H 1 ATl =i wfafdt ot e
o1 fopReit o TRy ST 7T |

AT BT BT Jegieh : W&l AT & SR g TR
PIeT dTell TTeT 3Mssct (9) Jem wdiet 2 (3) ufafdat
D 3 T fohvl & Ty TSy STt T 3iiR <&l e
TR 2Pt e SMEsel (9) o wdiet 2 (4) wfafdat
D1 3 o1 Tl o AT ST T

Ll G RCIS I ]

TRIerT AT f3hT U R @it bt et § fyg Rars
oIt & ATEqH & IARDI BT TRANT IR Dl FHI—ARo
BT YA BT, g Dl haet H gy Rars worett &
T ¥ IARP! BT JART B bl FHI—ARC BT T
BT, WS G W T A 3t o1 IuAhT axep
reft gar$ o1 wTE, @St 91 B § WRIAIR JEUT
3T, WTST bl ST Thedel TR 7 Td IR & TR b
quTd, BeHR S yelfienTer dTeft TSt & Wit & fofg
TG FeRep aRAT T UR0T =1, HR § e
TeIfHepTel dTell e hedel & foly STgperad IaRd
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Onion Varietal

During kharif, inred onion IET (6), AVT-1(2), AVT-
I1 (2) entries, in late kharif, red onion AVT-1 (2),
AVT-II (2), white onion AVT-1 (2) and varietal
performance AVT-1 (9) entries, in rabi red onion
IET (6),AVT-1 (2),AVT-1I (4), early maturity trial
(2), white onion IET (2), AVT-I (2) and white onion
Hi-TSS IET (4) entries were tested along with
check. Inlong day rabired onion IET (6), AVT-I (4),
AVT-II (4), white onion IET (2), AVT-1 (2) and white
onion Hi-TSS IET (4) entries were tested along
with check.

Onion Hybrid

In short day IET kharif, two red onion entries and
in IET late kharif, two red onion entries were
tested along with check. In IET short day and long
day rabi, three red onion entries were tested along
with check.

Garlic Varietal Evaluation: In rabi short day
garlic, IET (9) and AVT-II (3) entries were tested
along with check and in rabilong day garlic IET (9)
and AVT-II (4) entries were tested along with
check.

Crop Production

Trials were conducted on fertilizer scheduling
through drip irrigation system in onion, fertilizer
scheduling through drip irrigation system in
garlic, effect of direct sowing using onion seed drill
on onion production, weed management studies
in onion seed crop, effect of zinc and boron
application on onion seed crop, determination of
optimum fertilizer regime for long day onion
cultivation in Kashmir, Determination of optimum
fertilizer regime for long day garlic cultivation in
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AT BT YRV SRAT TUT @G H 190 AT &b Y
T} ST BT AT AT ATHA 2|

ey WRY UG+

TGy T YU |, WIS U9 el o Wi I 0R |
PRAT T 39ehT AR BT, I UfeRiferdT & fore @t
g Fegd el /despAi b BHIF &A1, = i
A H MR Jell Wie aRRT & HEMRIfas= W
foreg el fafauar &1 uWE, WIS W@ e & dic
refsfiat o1 dd va R e, e uferifrer & forg
QIS T g I fhesil /dershHi b BT Feeht srf
fepam |

Kashmir and evaluation of bulbils as planting
material in garlic.

Plant Health Management

In plant health management trials on survey and
monitoring of major diseases of onion and garlic,
screening of onion & garlic varieties/ lines for
disease resistance, impact of Thrips tabaci
diversity on epidemiology of Iris yellow spot virus
in seed onion crop, survey and monitoring of
insect pests of Onion and Garlic, Evaluation of new
molecule and its combination for insect pests and
disease complex of onion, Screening of onion &
garlic varieties / lines for Thrips resistance were
undertaken.

1. 8.1: 3iRaeT IR @1 Td g SIguT -icad gl Pl G arell A
Fig. 8.1: Map showing All India Onion and Garlic Research Network Centres
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faferear verwudr vg fRRGT

Distinctness Uniformity and Stability

HIPHIY - N UG dggd SIauM e,
RISHR, Q01 GRT @151 U4 T1a]I ol SIgQ™T Sird el &
fo1g et g & wU H BRI fhar o @1 ¢ IR 59
URAISHT b T8 RITST Bl 57 Td gsd i 25 fobel b
RERETG f3aT ST @M | T Ud g Dl 37 et
vrIferd fepet HIHT ST &1 ST & HFel H, &t JReH &
46 Tt 3IR TR AT P 11 Rl a2 gy & 25
Pl ol JEREIE HIP3FI — QST T oAggT AU
ey, ISR, gor # fasar ST <@ 21 < wfeieet
Tet ST T4 e I el o1 WaRT| HIgard -
emgciva, AR, S d PR | R GO A
foel 1 afiiet ATg P arfdener, PrregR § wavwm
fopam ST @1 21 SRIGT IR b Sfeiid ek ol T8
T U e bt et et J SRyt St feenfident o
SFTAR Tt 3Tieps| i gof foaT T

BYuH & wIToT fohel a1 i (2019-20)

W IS B P 46 fhel A Wiveve @se,
aifeh, ftar &a, i efige Ys, arefl 9+, Sfiesegat 1,
Sfieecgatt 2, Sfoieeegatl 3, SiISIeTRAIT 11, TI31TE 4,
HATR I8 IQ[VE, T -2-4-1, TITIARSINH S
(VA 28), UATTARSIUH I8 2 (T 335),
TIUI3IREIUh V8 3 (Ve 625), TITIIREITh 3§ 4
(T 744), TICISIRENE GREAT (Tl 819), didhat
@13, Bol Ahe, Dol T, ot Javr, HRe) alldd,
gt SINTG, IS =R, JA1 A16dt, 97 38, O
R, T e ISve, qUI AT, TAT 29T A, HamRan
6, AR 01, AR 252, R3N 59, denill dAldpd,
IR 102, GEAR, TSI I T4 Hivdd DR1-3 P
fiqip 11 FawR, 2019 & -1 W7 IR A 6
S, 2020 B 2x3 HieR & wiie MHR H oA
QARG H 9T 71 37fe, 2020 o HE M H HeieT
gaTs DI TS SR ST 9 feanfcen & AR |t
afierel B ot foam |
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ICAR-DOGR working as Nodal Centre for
conducting DUS test of onion and garlic and is
maintaining 57 onion and 25 garlic varieties under
this project. These varieties of onion and garlic are
treated as extant varieties. In case of onion, 46 rabi
season varieties and 11 kharifseason varieties and
25 varieties of garlic are being maintained at ICAR-
DOGR, Rajgurunagar. Long day onion and garlic
varieties are being maintained at ICAR-CITH,
Srinagar and multiplier onion varieties at TNAU,
Coimbatore.

All the data recorded as per DUS test guideline in
all the maintained varieties of onion and garlic
under DUS project.

Evaluation of DUS Rabi Onion Varieties
(2019-20)

Forty-six rabi onion varieties viz.,, Agrifound
White, Agrifound Light Red, Arka Niketan, Arka
Pitamber, Arka Pragati, Arka Bheem, Bhima Kiran,
Bhima Raj, Bhima Red, Bhima Shakti, Bhima
Shweta, Bhima Light Red, Early Grano, GWO-1,
GWO-2, GJWO0-3, GJRO-11, HOS-4, Kalyanpur Red
Round, N-2-4-1, NHRDF Red (L-28), NHRDF Red-2
(L-355), NHRDF Red-3 (L-625), NHRDF Red-4 (L-
744), NHRDF Fursungi (L-819), PKV White, Phule
Safed, Phule Samarth, Phursungi Local, Pilipatti
Junagadh, Punjab Naroya, Pusa Madhavi, Pusa
Red, Pusa Riddhi, Pusa White Round, Pune Sona,
Pusa Shobha Sel, PRO-6, RO-01, RO-252, RO-59,
Telagi Local, Udaipur-102, Sukhsagar, Talaja Red
and VL Piaz-3 were sown on 11" Nov, 2019 and
transplanted on 6" Jan, 2020 in 3 replications with
the plot size of 2x3 m. Crops were harvested in the
month of April 2020 and all the observations were
recorded as per DUS test guide lines.
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ST @RI WS {1 &1 e (2020)

TR QST DT 11 P! T WHRSTS ST 33, N
Heam, €t 780, T I, H\r v, ofimr gy, e
e, T &ar, e guR &k +fimr s1h s, fimr athe
TAT TF 53 I fHATB 10 S, 2020 BT IR T 3R
f&=Tep 30 F[el1g, 2020 1 331 g8 FATRAT H 1x6 Hex
3R dTet Tl H o= GRIg i | 97 77|

BRI DI o8 IR, 2020 H &1 T3 YA =
feenfarcert & TR T+t ariene! ot &t fopar | @vTe
FATIT o PR QST D A et T Withrave 1eh
S, AT P TUT T 53 H il Bl Gof el (bl
STT T |

SRIGH g [l &1 qeic (2019-20)
Al GRT (IR &1 T TTgg 1 urg fpet aem u
AEgT  (dsfieRur/2018/685) R g9 AggA
(4ftmRT/2018/688),2879/3457, 2879/
3458 TUT 2879/3459 & ATY WY AgqH Bl 25
et o i e, off|r uder, <t 1, Sft 41, S 50,
Sit 282, St 323, St 386, Sitsit 2, SiiSil 3, Sisit 4,
St 384, METERY, STTST 6, TSt 7, el dArpd, Fel
graad, distt 17, St 18, I 99R dled, Rifed
A, TR dlldbel, AT dlldbel 1 a1 Riegps
Apel Pl 3 x 2 HIeR PR dTet e # i FARghort
4 faqie 8 qawR, 2019 I T T g1, 2020 &
TE § el Y GaTg JraT geTs & e iR Sgue
STra feemfcer & SrgIR |t ariehs! o gt fopam |
fFaMl R GOR & T P Ui R JUr U
g (UsflepRuT/2018/685), 5T ofgg (dsitepsur/
2018/688), 2879/3457, 2879/3458 Tl
2879/3459 @I g 2019-20 & IR SIITH TRI&0
& o dier e wd pud IR HREuT HTferenRur
(PPV&FRA) & UTH foham T 3iR s77a71 J&f 2019-20
% aRM SYU STg feenfcan & SrfaR wRienn fohar
7| 3 R g, W i 27 Wext, 2020 1 AR
&1 TS S&fh g g W AT 17 A1, 2020 B by
I gt IRET R B Pifde-19 H qEERT
IRfRATTAT b BRI 2] fhaT ST T |
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Evaluation of DUS Kharif Onion Varieties
(2020)

Eleven kharif onion varieties viz.,, Agrifound Dark
Red, Arka Kalyan, B-780, Bhima Raj, Bhima Red,
Bhima Shubhra, Bhima Shweta, Bhima Super,
Bhima Dark Red, Bhima Safed and N-53 were sown
on 10" June, 2020 and transplanted on 30" July,
2020 in 3 replications with the plot size of 1x6 m
onraised beds. Crops were harvested in the month
of November 2020 and all the observations were
recorded as per DUS test guide lines. Observations
of three onion varieties (Agrifound Dark Red, Arka
Kalyan and N-53) was not recorded due to poor
establishment.

Evaluation of DUS Garlic Varieties
(2019-20)

Twenty-five garlic varieties viz.,, Bhima OmkKar,
Bhima Purple, G-1, G-41, G-50, G-282, G-323, G-
386, GG-2, GG-3, GG-4, G-384, Godawari, GAG-6,
GAG-7, Ooty Local, Phule Baswant, PG-17, PG-18,
Rani Bennur Local, Sikkim Local, Navapur Local,
VNS Local-1, VNS Local-2 and Silkuei Local along
with five farmer varieties Pras Lahsun
(Reg/2018/685), Brij Lahsun (Reg/2018/688),
2879/3457, 2879/3458 and 2879/3459 were
planted on 8" Nov, 2019 in 3 replications with the
plot size of 3x2 m. Crops were harvested in the
month of March 2020 and all the observations
wererecorded as per DUS test guide lines.

Varieties under DUS Test

A total of five garlic farmers' varieties viz.; Pras
Lahsun (Reg/2018/685), Brij Lahsun
(Reg/2018/688), 2879/3457, 2879/3458 and
2879/3459 received from PPV&FRA for DUS
testing during 2019-20 which have been tested as
per DUS Test Guidelines during rabi 2019-20.
Monitoring at New Delhi centre was conducted on
27" Feb, 2020 whereas, monitoring at Pune centre
scheduled on 17" March, 2020 was not done due to
pandemicsituation of COVID-19.
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uler 5 vd pudm SifeR wRer uiftraRor §
Ustigd faresi

TSt Y S A4 fpt (ofir 1eh Y v T orge 39),
< vafera @t et (fimr oy wd ofir Ahe) der
LT DT T vaferd fhw e W uder i wRe
WINE & forg diem R td oud SR EReT
TTfereRur, 9 gt § usfiera aam maT| @S &t ofie
e (ofir fossmr, oftmm X e ofiar 1) & | 9
T DT U fohest HIHT 3iepR T Ugel & uter fohest Ta
PP STUDHR FREUT UTRIBRUT b AT USiighel AT ST
o1 2| Tt fohv Ud b TR HRE0T TG GRT
TSt 1 <l foest (T erfem, i e qor o )
T GSTIepRUT / SR UR1&ToT Hejel i oIy 9o wR g

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.

ford 9.1 SRud RS & T8 WISl Ud e fhel bl ERTd

Fig. 9.1 : Maintenance of onion and garlic varieties under DUS Project
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ST Ao & A1 3 TSt | JRford ISR

Haploid Induction in onion through Genome Elimination

TSt H STiuwd} - SRIdT Bede BT T RaT
eI HUTARYT

TS (Gl HITTet. ) &t eeTien febe HiaT gor b
T8RRI & LASIIT hefls Bl ST Texidy Hivgac
AcCenH3 TR TUT AcCenH3 THRex & friaor #
St dedu S @ eSS atel fgug daeR pCA-
MBIA1305.1 &1 38R <A aTel WidaciRIT & AT A
SEBE kIR

T B GBI DI AHAAYED HOR IR T SR
URARTR (R 10.1 &) U9 3R — AR (i 10.1
) gRT {390 o WR Sivd} dexadu giasi
Hicget wefia g8 | oY diert & el ot e Iearee
& forg Aur T Wi gl @ e o @ Y
fopel (HiHT X, AT guR Tt W7 b)) & |ry fova
T 1k ST FRITUS T 3Tz fohaT ST <eh |

687 bp —

687 bp —=

Agrobacterium mediated transformation
of GFP-tailswap constructin onion

The calli regenerated from root tips of onion cw.
Bhima super were co-cultivated with
Agrobacterium harbouring GFP-tailswap
construct (binary vector pCAMBIA1305.1
harbouring GFP-tailswap-AcCENH3 gene under
the control of AcCENH3 promoter and AcCENH3
terminator).

Total 6 events were successfully hardened and
showed presence of GFP tailswap transgene when
analyzed by PCR (Fig. 10.1a) and RT-PCR (Fig.
10.1b). The bulbs of transgenic plants were
planted for seed production. The transgenic plants
were crossed with red onion cultivars (B. Red, B.
Superand B.Kiran) to study seed setting.

A2 A3 A4 AS A6

Fig. 10.1.b RT-PCR of transgenic events

s 10.1 : Suwdt-ewdy & wiHt gerel 6t gft

vt -CeRidy rgae Bl B BeIsl H Shuwdi-Cexidd WISt 61 Hiset wefid g8l
L: 1 Pdl @ AR, P: WHRIHASD 701, AN: THRIAS =07 (41 R), Al- A6: Wil gemd

Fig.10.1: Confirmation of transgenic events of GFP-tailswap

Six events of GFP-tailswap construct were shown the presence of GFP-tailswap transgene

L: 1 kb plusladder, P: Positive control, AN: Negative control (Bhima Super). A1- A6: Transgenic events
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WE WU 37T

1T § pRGEB31-AcCenH 3 T SHUhd} didy
PRI BT WNSFEIRIT TR TG - ORI

pRGEB31-AcCenH3 &4 gRNA (CRISPR-cas9
FHRedT) TAT pCAMBIA2300-CaMV 35s WHIeR -
SHurdt Sedy deivede & fgUg daex Bl STl 31T
M S dTe WIHgeINTT o &1 YA QT
AT foe i guR B S & e
HEIRLT STE—OUTaRYT & T ATy vy foa |

50 pg/L grsmERE f arel SetaeE Hifsar R
o1 (TP 15 &) # 1 151 STt IR 9 iR geeht
et el &1 To= fhar M iR S 50 pg/L
AR &t areft gfen Hifear § wermaRa e
T

3t Tb, 15 S BT FE—0UicRuT fohaT 7T, 379 | Th
PORIPRUT LT H, TR o7 IRIE 3T H 3R 3 57
T IEeATH & (R 10.2) |

Co-transformation studies

Agrobacterium mediated co-transfor-
mation of pRGEB31-AcCENH3 and GFP-
tailswap constructsinonion

Agrobacterium strain LBA4404 harboring binary
vectors pRGEB31-AcCENHS3 target gRNA (CRISPR-
cas9 construct) and pCAMBIA2300-CaMV35s
promoter-GFP-tailswap construct separately,
were used simultaneously for Agrobacterium-
mediated co-transformation of calli of onion cv.
Bhima Super. After resting period of 15 days,
putative transformed calli were screened in 3
rounds (15 days each) on 50 pg/L Hygromycin B
containing selection media. The survived (non-
brown and light yellowish) calli were selected and
transferred to shooting media containing 50 pg/L
Hygromycin B. So far, 15 batches were co-
transformed, 1 event is in hardening stage (Fig.
10.2), 4 batches are in shooting stage, 3 batches in
selection stage.

e 10.2 : pRGEB31-AcCENH3 T St Seqdy deivgde & A1 A8

HUATART STHRAT TRISHT Ger BT SRIpRuT

Fig. 10.2: Hardening of putative transgenic plant co-transformed with
PRGEB31-AcCENH3 and GFP-tailswap constructs

Wt ® AcCENH3-RNAi dom  Shivgdt deady
PRI BT TR TR TG -SRI
pCAMBIA1305.1-AcCenH3 RNAi &vgde (397
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Agrobacterium mediated co-trans-
formation of AcCENH3-RNAi and GFP-
tailswap constructsin onion

Agrobacterium strain LBA4404 harboring binary
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bp AcCenH3 33T ¥€T108 + 767 bp pdk ¢ + 397
bpcCenH3 U ®US Pl o WM dTel) a
pCAMBIA2300-CaMV35s MHIeR — SHumdt deady
PRGEE I IFCHT T ST A aTel WITIRT e
BT TN RTST T ATAATRID e W1 R & heTs
& WINFINTT AR Ag—HUiaRul & foTw |rer wrer
fopam Tl 15 A1 i s amafd & SR, hetrs Y
EHIFT 50 pg/L egimERE &t arel Aaiges Hifsar &
3 ge! (D 15 &) d & 31

IR 9= iR oot fieht Herrs 1 o fowa T iR =
50 pg/L EeumRIRe of arett g Hifean & wumrata
feparm | 31t ep, 17 HHE b1 HE—UTcRUl fehar T,
3 T TRIT 3wl H g 3R 4 g II IMaRAT H ¢
(110.3a T910.3 b)|

() ST s
(a) Rooting stage

vectors pCAMBIA1305.1-AcCENH3-RNAi
construct (carrying 397 bp AcCenH3 sense strand
+ 767 bp pdk intron + 397 bp AcCENH3 antisense
strand) and pCAMBIA2300-CaMV35s promoter-
GFP-tailswap construct separately, were used
simultaneously for Agrobacterium mediated co-
transformation of calli of onion cv. Bhima super.
Afterresting period of 15 days, calli were screened
on two rounds (15 days each) of 50 pg/L
Hygromycin B containing selection media. Non-
brown and Light yellowish calli were selected and
transferred to shooting media containing 50 pg/L
Hygromycin B. So far, 17 batches were co-
transformed, 2 and 3 events are in rooting and
hardening stages, respectively (Fig 10.3a and
10.3b) whereas 3 batches are in shooting and 4
batchesin selection stages.

O ESRERURSEI
(b) Hardening stage

I 10.3 : AcCCENH3-RNAi TT STttt ¢eqdyu R are & STe) Hg BTG TR IRrofiH ey &

HICT T BHSINIBRU]

Fig. 10.3: Rooting and hardening of putative transgenic plant co-transformed with

AcCENH3-RNAi and GFP-tailswap constructs
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Aférd ScaRad= & HISH W 9o
§ PIfdrpIgaiid R 97 J9ThHI BT [T
Development of cytoplasmic male sterile lines in onion
through targeted mutagenesis

TEAREl, fasm v utenfidY faymr |
AcMSH1 Sf9 (CRG/2019/000830) &
aféra ScafRad= & qreaq | WSt (vferrg wiar
Tel. ) § PIfAPIei 7R deg G9erehdl 1 fAprd

SR ST AcMSH1 S 1 A&Toraul

AcMSH1 M, ¢DNA ¥ @R fagusAi (0.5kb,
0.45kb, 0.5kb @ 0.6kb), SiHIfH® ST I 4
faRgue (0.6kb, 0.5kb a 2kb) T FAIfT &1 T8 3R
ST AN haT TATI ST 3FshH FHSITCHCT bl
R R & fory RIeTRIT & wU H Srgehfie favguesi
Bl IR PRI gY U IR IFEWD JEAANCISS
SCTe™ & AT BLASTn TNRE ((FA3NTIES e
1 IS PRl gU STeT T feasuur féparr Tl gifed
fopu g g | udr ger o6 aft rgenfies fogueni §
TSNS STCTe™ H 3 THUATE 1 SH1 & |1 gafH
Y 3 FHSIIC I Se i 881 273bp (5'UTR+CDS) &
AcMSH1 =t Uterge o o1 ygee fopam mim @ik
pCAMBIA1305.1 Jaex H TN &l TS TUT STHI0T
e U ¥ bl 1 AcMSH1 ST o &1 Aférd (gRNA)
& pRGEB-31 daex B 31T 31T Fal(+11 bl T3 |

M 1

1500bp

500bp

Development of cytoplasmic male sterile
lines in onion (Allium cepa L) through
targeted mutagenesis of AcMSH1 gene
(CRG/2019/000830) from SERB, DST

Characterization of AcMSH1 gene from the
genomic DNA

AcMSH1 gene's four fragments (0.5kb, 0.45kb,
0.5kb and 0.6kb) from cDNA, and 3 fragments
(0.6kb, 0.5kb and 2kb) from genomic DNA were
cloned and sequenced. The data was analyzed by
performing the BLASTn algorithm (nucleotide
blast) with a non-redundant nucleotide database
using the sequenced fragments, as a query to
determine the gene sequence homology. The
obtained result revealed that all the sequenced
fragments showed considerable homology with
the other MSH1 genes in the NCBI database.
AcMSH1 signal peptide region of 273bp (5'
UTR+CDS) was amplified and cloned in to the
pCAMBIA1305.1 vector and construct was
confirmed by sequencing. Two targets (gRNA) of
AcMSH1 gene were separately cloned into pRGEB-
31vector.

2

e 11.1 : 567 bp (5'UTR to CDS), & SRAR yaftiq Iig &1 Siel SeiaehRRF, M: 1Kb @R ity

ofeR, @ 1 : cDNA ¥ Haftfd der o 2 SiHifie Sive & waftia
Fig. 11.1: Gel electrophoresis of PCR amplified product of 567bp (5'UTR to CDS),
M: 1Kb plus DNA Ladder, Lane 1, amplified from cDNA and Lane 2, amplified from the genomic DNA
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ST SU-ITSTT UF GafeR qdeiid JrorT

Tribal Sub-Plan and NEH Plan

ST § g & folg SIS SU-ASHT 3R qai
U &5 AT & S SO fea bt
TR fdfes Ruf § guR o™ & forg womefleg
TRIP F Y fobv 7| I 15T/ e fIaRur, 51 TR,
Semefierar g emar fFmfor & areem & el & Wal
¥ I9q drenfifesal o1 Wd v e R 99y e
[ERIRIDI

R, SIS/ dfere &3/ TGl ot faprT :

HERTY H ST - SU-ATSTT P Sieria afafafer

ST et TgReR T T 9fehR & Sfeard! geth
¥ yee vd ufdreror mnfre fasg M arfes HERTY & 34
I &1 H ST AHGR T faeI_T T 11 Heb |

U< : HERIY 5T & ST 3iR wferefiet fepam
& aTSiifaeT G & ol ot 100 W IeeH (Wh
T 64 3R & H 36) TN MW SR fHaE &
TP T TG DI IAReD!, HIBATIRAN, BICAIADI,
RUTIRATND] TAT T G7 dredt fobe fGaRa i 72|
A% UG Bl AT fPam Tg & b Uhs HiY
Il H SR TRIT 3R Ueh g H oRTH & SIoTc g
foram enfiret o

TGRAR b AT SEATD | H ST ST AT

P 75 fra gl | S 750 SN fhami o
T TIT | AP TG  TGReR bl TATGR, ST JAT
YSITa AT | Tb Uehs Py i R TSI § g i
eft OR rgei o |

ofiT 97epR b STTfAARAY SeTeh] A ST SU-TISTHT

Pl 28 fha gl | A ST 280 ST T
1 T R TAT| STHAR WR, U T GIRT HIFT e
& e SFETTg ATGIET H U Uehs i e | RISl b
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The systematic efforts were taken to improve
socio-economic status of the tribal farmers under
TSP and NEH plan for onion and garlic. The focus
was given on conduction of field demonstrations
of improved technologies at farmer's fields
through improved seed/bulb distribution,
knowledge dissemination, entrepreneurship and
capacity building.

Development of remote, tribal/ under-
privileged areas/ communities:

Tribal Sub-Plan Activities in Maharashtra

The demonstrations and trainings were
conducted in tribal district Nandurbar and tribal
belt of Bhima Shankar to develop tribal
communities in these under-privileged areas of
Maharashtra.

Demonstrations: In total 100 field demon-
strations (64 during kharif and 36 during rabi)
were carried out for livelihood development of
tribal and progressive farmers in Maharashtra.
The kits of fertilizers, fungicides, insecticides,
weedicides and spray pump were distributed for
each selected group of tribal farmers. Each
demonstration is being conducted on one acre
common land of selected farmers group and each
group consistabout ten tribal farmers.

TSP in Tribal belts of Nandurbar

About 750 tribal farmers were selected from 75
farmers' groups. Each group undertook
demonstrations on onion and garlic cultivation in
one acre of land in Navapur, Akalkua and
Dhadgoan Talukas of Nandurbar.

TSP in Tribal belts of Bhima Shakar

About 280 tribal farmers were selected from 28
farmers' groups. Generally, each group undertook
demonstration on onion cultivation in one acre
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Rt OR ST Ufch UGS ST TR

Tf1&10T : TERTY 5T H ST SY-TISIT & d8d Pt
= wfreror wrisH s fAy M7 RSFH ot 69
fopart = T foram

o fHi® 5 - 7 A, 2020 P AHAIH - IS W@
TG ST FRUTer, ISR, gur & ©IT g
eGP AEAIRG Wl W ARIET BRI
ST fopar T fTas dregent srrmid, STl gor |
14 fpRTT = AT ferm|

o {31 3 5, 2020 I dTerER (3T R & ),
e qor 7 =i @TeT Dl IATeH Wil R Th
Tfdreror BRI TR fhar mam Rt
aprig, Frer gor i 30 fpsai = | form

o {3 3 RIA=R, 2020 P ATCTER, TIIDT =TT,
e gor 5 = Wl i I G R w6
TfrerT rishA AT fopam mam o gor et
Fa 25 i = T form|

land in Ambegaon taluka near Bhima Shankar.

Trainings: Total three training programmes were
organized under TSP in Maharashtra in which 69
farmers participated.

* Training programme on Commercial
cultivation of onion and garlic attended by 14
farmers from Tal. Ambegaon, District Pune
during 5-7 March, 2020 at ICAR-DOGR,
Rajgurunagar, Pune.

 Training programme on Kharif Onion
Production Technology attended by 30 farmers
from Tal. Ambegaon, District Pune on 3 June,
2020 at Taleghar (Near Bhima Shankar),
District Pune.

* Training programme on Advance Technology of
Onion Cultivation attended by 25 farmers from
District Pune on 3 September, 2020 at Taleghar,
Taluka Ambegaon, District Pune.

fa 12.1 : fFiw 5-7 Ad, 2020 B WHIFI ~ AN T AeqT FTAUM FRATR, ISHTR,

qur & SR Tfrerr HrisH

Fig.12.1: Training programme at ICAR-DOGR during 5-7 March 2020

o 12.2 : AT =T H ST ST-ASHT & ded T WS UG P ol M T faeaor

Fig.12.2: Distribution of inputs for kharif onion production under TSP in Ambegaon
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QTR e e AR

JaTeR geit & H WS Y el Y aerar o & fory
ST W & el & v 3™ Tffaferi
ERIERN

weeH : qafR uddli & drel IAT LT JRAUITE
79T, AR AT ARTCIvS § Wit 3R &t dm &
SR $oT 105 W e (i § 90 Tt &t A
15) JMARTT fpy 0| Ww U5 T Bl S
SY-TISHT & AT J AT & F veefAi af garaw
T AT & AT | ol TRT| ] g o
AHIY - N U ofggd I e,
SRR, QU GRT HiHT 21feh &1 @ITeT dfisT Suetey
TR T (Tfetept 12.1) 1

aferat 12.1 : qaTeR yddia &3 § Smafora ugef

Activities in NEH Region

The various activities were carried out for the
benefit of the tribal people for the promotion of
onion cultivationin NEH region.

Demonstrations: In total 105 field demon-
strations (90 demonstrations in kharif and 15
demonstrations in rabi) were conducted in three
NEH states viz,, Arunachal Pradesh, Manipur and
Nagaland during kharif and rabi seasons. Kharif
demonstrations were conducted through TSP and
rabi demonstrations were conducted through
NEH plan. The onion seed of Bhima Super was
provided by ICAR-DOGR in kharif season. The
onion seed of Bhima Shakti was also provided by
ICAR-DOGRinrabiseason (Table 12.1).

Table 12.1: Demonstrations conducted in NEH region

@ / Kharif

SRS Hoel RIS RICISEN 150 fopam. |30 (e : gdff Ryarm)

Arunachal Pradesh Onion seed Bhima Super [150kg |30 (District: East Siang)

BLIEES EIckic offar g 150 foam. |30 (et : TR T& Alepiarg)

Nagaland Onion seed Bhima Super [150kg |30 (Districts: Dimapur & Mokokchung)

HOTgR RIS AT IR 150 foT. |30 (Riet : SEwel, Taet U JEMIGER)

Manipur Onion seed Bhima Super |150kg |30 (Districts: Ukhrul, Chandel &
Churachandpur)

<1/ Rabi

IRV TeT T i o orfeh 25 fobar. |5 (R« gdlf Ryarm)

Arunachal Pradesh Onion seed Bhima Shakti |25 kg 5 (District: East Siang)

TRTIATS EIckic i I 25 fhu. |5 (Riet : J9TR Ta Aiepiebg)

Nagaland Onion seed Bhima Shakti |25 kg 5 (Districts: Dimapur & Mokokchung)

HforgR RISKIS] T afeh 25 fpar. |5 (et : SEwdt, I<dt U GEMIGHR)

Manipur Onion seed Bhima Shakti |25 kg 5 (Districts: Ukhrul, Chandel &
Churachandpur)
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IROUIIET YT § MR by ¢ wreefT & uarr et fop
ffaT goR fore o sigor ufdrerd (96), i e IR
(83 7)) qT IS (260 fh. /2.) e 31feres urg 72|
T fpm § 175 . /7. P SUST giRieT &l ST |
TR A H HHT gOR A g @t Sust 390 i /2.
gof &l TS| @RI HH B ANIeivs I § RIS fhu
¢ TeeAl | o guR e 7 sigRur wfaera (95),
3T g WR (80 UTH) 81k Suw (230 . /3.) s
e uTs TS| T f | dad 180 fi. /3.
SUST & &S1 I S || @itk " § AR 5T A
3T fopy MY eelHT # ot guR fvw o sigRur
yfcrerd (96), iRAd @g R (80 UH) TAT IUST (230
fh./2.) e Sferp Urg T8 STafch T B
QST haet 180 fb. /3. & gt Y o1 et | yater udehig
&3 § mfId fhy MU gl & SicRfd gar T s
WP — WS W@ G IIAYF Fealery gRI
3 T et o gepraet § dgaR off|

< dm |, w3 ISat (FeTerd, ARTetus, AR der
SreUTget weer) H T ok forey 7 e sigor wfcrerd
90 wfcerd | 1ftres &1 37 YAt 7 fohaHl A W& =S
Bl Y 20 F 22 /3. B IuST g | IRovITIA
T ST H &X) QI Y SUST 35 /7. To1 bl TS | ST
o TR H &< @I a1 g UfT fhetium 20 & 30 v
2, I8 RieiRer 6t ¢ o kY & forg &8 wurer &t gerd
B N A =N Al PIogIRR GEdg Il J

AhEAIgd D ST STT b ¢

e 12.3 ; Hiwguh HEN (SReUTEe UedT) B &t
TSt b bl el §Y febaar

Fig. 12.3: Farmers selling green onion at CHF
campus (Arunachal Pradesh)

Demonstrations conducted in Arunachal Pradesh
in kharifrevealed that the germination percentage
(96), average bulb weight (83g) and yield (260
g/ha) from Bhima Super was the highest. The yield
oflocal variety was 175 q/ha. Green onion yield of
Bhima Super (390 q/ha) in kharif season.
Demonstrations conducted in Nagaland in kharif
revealed that the germination percentage (95),
average bulb weight (80g) and yield (230 q/ha) of
Bhima Super was the highest. Local variety yielded
180 g/ha. Demonstrations conducted in Manipur
in kharifrevealed that the germination percentage
(96), average bulb weight (80g) and yield (230
g/ha) of Bhima Super was the highest. The yield of
local variety was 180 q/ha. Demonstrations
conducted in North Eastern Hill Region revealed
that Bhima Super and Bhima Dark Red varieties of
ICAR-DOGR were superior over the local varieties
ofthatregion.

In rabi, onion seed germination of variety Bhima
Shakti was above 90% in all the states (Meghalaya,
Nagaland, Manipur and Arunachal Pradesh). The
farmersin these statesreceived 20-22 t/hayield of
rabi onion bulbs. The yield of green onion was
recorded 35 t/hain 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.

fo 12.4 : oIgH Ma (VTS Ted) H WIS Wd ueeH
Fig.12.4: Onion field demonstration at Ledum
village (Arunachal Pradesh)
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fo 12.5 : TR g8 R uedH (AfR) fo 12.6 : MeMI @ faawor (AfMgR)

Fig. 12.5: Demonstration on Nursery sowing Fig. 12.6: Input distribution (Manipur)

(Manipur)

R 12.7 : %hep el (AWTMivs) & fhaml & qr fo 12.8 : |AIGAMT T (FAAMATL) | ST Hefed
RER T a1 gl g

Fig. 12.7: Interaction with farmers of Phek Fig. 12.8: Transplanting of onion crop at Socunoma
district (Nagaland) village (Nagaland)

166



)

Annual Report 2020 ‘ @

DOGR

e STy Su-Jier

Scheduled Caste Sub-Plan

39 ISHT T I I5ed HEAYUl ARTeT el HREPR Tl
Ag@qul MG Pl USH BRI IR SfT af &

ot o1 3R fepT ehveT 21

STRIfA SATRRT SU-TToTT WhIH & Sieier Ffraror
HRIHH

APId - WS @ dggd Srau  Feermer,
ISR, Y01 GRT 30 AR IJUHRAISH T RIS g
e 1 AN o1 TR - & TN | Fafid
SR TR UFI1810T HRIShHT T SRS fohalT ST 2

gicrae 3@t & SR ST S aff & fhami &
foTT et & ufererr prRisha ST fby QR et
284 T STfT @it & foaT=t = AT foram | fopeamii o
AP - WS @ ogdd SFEuM ey,
ISR GRT [T fohe, IeRap, rerepsiianeft qer
qep1eh! geife Juered H_IY M| 8F. TA.T4. e, aRs
I (BN TR 7 UfeTeror Srichat o Aewa fomar|

BE

o f&Fi® 11 - 13 A€, 2020 HI HPH Y - XTI
Ud AggT AU FReed, ISR TR, gu §
AT ATTa, gul 7l & 26 frami 3 e g
dggd &1 denfie Wl R eI ftrer
HTRIHH H 7T o |

fais 12 — 14 ATd, 2020 BT HIHIY — N Td
T STAYM Qe ISR, goT | JdTe],
et We, el gur & 34 fhami 7 @I @ g
%t T I HIEIfTehT TR SR Tifreror sprish
T fora|

f&Tis 16 — 18 AT, 2020 BT HIHIY — W &
TS U (GeIeR, ISR, ol | AT
AT UTSE, AT WS, Rl Qo 3§ 28 fpam| 7 =t
q g Y deies Welt TR AT Hfdreror srier
o wT foram

f&ies 18 S, 2020 @1 gor Rrer & 22 el 3
TR RIS el IHTG HIEfiIeh! uR ddTet, frer gor
ST HRT8Tor HRIhH H Wi form|
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The main objective of this scheme is economic
development of scheduled caste farmers by
providing resources for filling up the critical gaps
and providing missing vital inputs.

Training programmes under SCSP scheme

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune regularly conducts training
programmes for the dissemination of onion and
garlictechnologies to the targeted clientele.

Total ten training programmes were organized for
scheduled caste farmers in which total 284
scheduled caste farmers were participated. The
farmers were provided seed of ICAR-DOGR
varieties, fertilizers, pesticides and technical
bulletins. Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) coordinated the training
programmes.

Training programme on Scientific Cultivation
of Onion and Garlic attended by 26 farmers
from Tal. Ambegaon, District Pune during 11-
13 March, 2020 at ICAR-DOGR, Rajgurunagar,
Pune.

Training programme on Advance Technology of
Onion and Garlic Cultivation attended by 34
farmers from Vetale, Tal. Khed, District Pune
during 12-14 March, 2020 at ICAR-DOGR,
Rajgurunagar, Pune.

Training programme on Scientific Cultivation
of Onion and Garlic attended by 28 farmers
from Adgaon and Pait, Tal. Khed, District Pune
during 16-18 March, 2020 at ICAR-DOGR,
Rajgurunagar, Pune.

Training programme on Kharif Onion
Production Technology attended by 22 farmers
from District Pune on 18 June, 2020 at Vetale,
District Pune.
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f&ie 19 S, 2020 1 go1 Rfel | 24 fpami A
R RIS i Ieare Hienfiieh! R graet, e ot
W TR HfRTeToT SHrRish H W foram

f&ie 20 S, 2020 &1 gur et & 22 fpami 4
R RIS 3l IaTe Hrenfirh! R arse, Rrerm gor 4
SRATTT Tfdreror Sprighd § 9T fora|

i 20 AR, 2020 P! HNME, e gor o
TR RIS & IdTe Heifiveh! U= Smifora ufdramor
BRI 1 Ul S7et | Pt 32 Tl =1 9 foram

& 2 3RRER, 2020 &I HIH3HY - N &
ARG AU FRuTer, ISR, QU § &
QST HT I Henfidh W S ufdrer
i o ot et & g forsrmt = | forar|

i 19 3RRSR, 2020 B PN M &g,
IRETH, e qO § =S g W@ S S
Tenfidht wR MR ufdreror wrfema & gor el
36 fop=ai = W o

fofis 9 =R, 2020 @ PN fagH b,
RO, e qor H &t @t 6 Ieare denfidht
R AT HT&vr HrishA | gor el & PeT 50
fopamt = A foram

Training programme on Kharif Onion
Production Technology attended by 24 farmers
from District Pune on 19 June, 2020 at
Kurwandi, District Pune.

Training programme on Kharif Onion
Production Technology attended by 22 farmers
from District Pune on 20 June, 2020 at Pait,
District Pune.

Training programme on Kharif Onion
Production Technology attended by 32 farmers
from District Pune on 20 August, 2020 at
Karegaon, District Pune.

Training programme on Rabi Onion Production
Technology attended by 10 farmers from
District Pune on 2 October, 2020 at ICAR-DOGR,
Rajgurunagar, Pune.

Training programme on Onion Bulb and Seed
Production Technology attended by 36 farmers
from District Pune on 19 October, 2020 at KVK,
Baramati, District Pune.

Training programme on Rabi Onion Production
Technology attended by 50 farmers from
District Pune on 9 December, 2020 at KVK,
Narayangaon, District Pune.

fod 13.1 : I3 - WIS W& oIegd U™ Feemer ¥ Sr{fud ST SU-AST1 ThH & ded STfTd e drisH
Fig 13.1: Training programmes under SCSP scheme at ICAR-DOGR
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i 13.2 : Srgfad ST Su-JoHT wHH & Tgd 5T T By gl a1 faaRor

Fig 13.2: Distribution of seed and agricultural inputs under SCSP scheme

qefd : SR ST ST-AISHT P A F A B
T A TERTE, SR UQHT, e, ORI, 3
TR 3R HeT 09T H PeT 243 W UeeH (Wh H 114,
gel @ § 32 qUT W H 97 Uedd) @
AP JII-TIST Ud olgqgd IqauE ferme,
TR, o1 GRT AT 1 31 dfeh ugel & forg
T A i goR, gedt @i A o i g
T T e iR <&t A 7 i afe, fimr s,
HioT gar a2t T & v & ST Sueey a1 Y
$Ih AT &l TTERI IR AR oy ST aet arfiie ufh
UeeHl & foly WIpSU-WISl Ud digqd e
fFeTeR, TTRIR, YOI GRT IR TG o BeigR et §
< O & SRM e veel™ (3) & g foe ot
et doT ST ST & U (4) & forg @t
forer ofimr afth & el Y Uy IR T TP
Uge & foly HIPad - @IS W& e U™
feTer, ISARTR, qUF GRT fhsarii &t ura fpetrm
TS &S SUGTed 1T 17| Qe gRT faesRia
forel = T forel o oo | el dga ueei foraT|

Y91 & RIS It

1. TRy ;. Rt - 9w, diett, Yo, auf,
SENCRIKIR U

IR IR : et : iR vd gfiRgR
Prtcd : RorelT - TeRg

NSNS et — J1a TR

3TY TR : 7l — Feieh

e Ued : f7e - egR

2
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Demonstrations: In total 243 field
demonstrations (114 demonstrations in kharif,
32 demonstrations in late kharif and 97
demonstrations in rabi) were conducted in six
states viz.,, Maharashtra, Uttar Pradesh,
Karnataka, Gujarat, Andhra Pradesh and Madhya
Pradesh through SCSP scheme. The onion seed of
Bhima Super was provided by ICAR-DOGR in
kharif, Bhima Shubhra and Bhima Safed in late
kharif and Bhima Shakti, Bhima Kiran, Bhima
Shubhra and Bhima Shweta in rabi season. Also,
garlic variety Bhima Purple was provided by
ICAR-DOGR for garlic demonstrations (3) and
onion bulbs of variety Bhima Shakti for
demonstration (4) of seed production in rabi
season in Mirzapur district of Uttar Pradesh. For
each demonstration, 5 kg onion seed was
provided to the farmers by ICAR-DOGR. All the
varieties developed by ICAR-DOGR performed
better than thelocal varieties.

Locations for conduction of demonstrations:

1. Maharashtra: Districts- Bhandara, Sangli,

Dhule, Wardha, Amravati and Pune

Uttar Pradesh: Districts- Mirzapur and
Hamirpur

Karnataka: District- Gadakh
Gujarat: District- Bhavnagar

Andhra Pradesh: District- Kurnool

AL

Madhya Pradesh: District- Shajapur



fer 13.3 : gyt el (F8RTY) ¥ Wd uee=
Fig. 13.3: Field Demonstrations in Wardha district (M.S.)

o 13.4 : RE Rrel (S we) # wa ueeH

Fig. 13.4: Field Demonstrations in Hamirpur district (U.P.)
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HRT TG AT TR
Mera Gaon Mera Gaurav

T FaAST Uget “BRT Tid BRT ARG’ T Yo Feerer
SRT Al 1 3ffiehd dveh (AT SMUR R foat &
qifsd STHBRT, g1 IR Fellg UeH BT gl §
BRITHH b I, HIPHIFIT — TSI U6 AggT g
fRaTed RT P 15 WAl 9 TeREaR!, s,
3R 7T Y uga™ TS| 39 BRIGH B AT 39
Tal ¥ fhaEl B oA IR AWG R IGH 31K
Al g™ & forg denfet Hf A I R T
T ToIfRTa 2T IR ARBRY e ‘e’ shfara=
e ove, I P fefdener qen $iY fasm o,
ARTIUATIE | 3 S HIH3FY — RS Ud A AU
Qe 1 nfdreror wRigHT, weelHT dem mfafafRet @
RIS P B HGE X &1 39 AT & Jicid gafia
it & fHATI Bl WIHTIY — WS Ud T g™
eIt & Ta1eF SueTed axI Y| 3iTfigsd by U 3
it & gt o T Hepford T MY, IeT fschyur foha
T SR R 1 geT WRed @t faaRa fae
R it dgdrse TUT IMEHITIIR -SSR
TS W0 IR WIS U4 T ! Wit v atel fpamt
&% forw et 3l sruelts e mar qor A1 g R
YR TR $¥1 WA ~ISTUUR H FepTferd foham T-m| #R7 Tia
IRT TR BRIHA & e fafrer afafafRr @ e
15 TGl T TERIATS!, a0, AT, ATHIIE, STIeD,
WRAR, MARA, Feiears!, bR HA, WS,
FSHATS!, A, WSS, UMt AR T H R
7| WGBS ~ WS W oTgg U™ Feemery &
Tt dFTfYRl 7 I W R W U4 g d 39
HreNfidht & gR o fHRami o dsnfie STHeRT Sucrey
IS | ST, TH.T. M, IS deiep (F TR) 7 371
Tia BRT TRG BRIH & Al Aiser PR & BT §
TR &Y BoRwaT IR i 3R I AR 61| Hot
TR, BRT Mg ART KRG HRIHH & dgd 92 nffafery
(STRadT Goi, 3ehd 98 3MfS) & ATegw 15 ial
4 et 2033 Rl 21 &Y UgIT TR
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The objective of “Mera Gaon Mera Gaurav” (My
Village My Pride) scheme is to provide farmers
with required information, knowledge and
advisories on regular basis by adopting villages.
Under this scheme, ICAR-DOGR has identified
fifteen villages viz,, Gadakhwadi, Varude, Gulani,
Wafgaon, Jawulke, Khairenagar, Gosasi,
Mitgudwadi, Kanhur Mesai, Khairewadi,
Khadakwadi, Loni, Pondewadi, Dhamni and
Ranmala. Three teams of scientists were formed to
do activities in these villages under the scheme.
The linkages were developed with three agencies
viz, NGO “TVS” Srinivasan Services Trust, State
Department of Agriculture and KVK,
Narayangaon. These organizations help ICAR-
DOGR in organizing training programmes,
conducting demonstrations, etc. activities. ICAR-
DOGR publications were provided to farmers of
the selected villages under the scheme. Soil
samples from these villages were collected,
analyzed and Soil Health Cards provided to the
farmers. Advisories for onion and garlic farmers
were uploaded on Directorate's website, ICAR-
DOGR MobileApp and also published in Agrowon
Newspaper on regular basis. The various activities
were carried out in fifteen villages viz.,
Gadakhwadi, Varude, Gulani, Wafgaon, Jawulke,
Khadakwadi, Loni, Pondewadi, Dhamni, Ranmala,
Gosasi, Mitgudwadi, Kanhur Mesai, Khairewadi
and Khairenagar under Mera Gaon Mera Gaurav
scheme. All the scientists of ICAR-DOGR provided
scientific information to the farmers about
improved technology of onion and garlic time to
time. In total, 2033 farmers of 15 villages were
benefitted due to 92 activities (awareness
creation, interface meetings, etc.) under MGMG
scheme. Dr. S. S. Gadge, Senior Scientist planned
and monitored the activities as Nodal Officer of
MGMG scheme.



@

ICAR

R 14.1 : o7 18 fqwR, 2020 Pl geiia IR 5 I<adT HRIghH Ud IsT =TT el ITe Urenfiidht uR SRfora Srfereror srighH

Fig. 14.1: Training on Rabi onion production technology and Swachhata programme at Wadgaon Pir on
18 December 2020
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S AT o dgd Mg by T MTaT H HIH3TT — =TT
Td Tegd SgHU™ feemerd &t fohedt e HHr g,
TR, Todt W SR It =S e R $eT 45 1T
Ufh UG @Y U1 3 AT & 3idta 3ifiged fomg Mo
et # fafie s @ Arefisfia ga 3 veee ; <& @
& JET3 3TrdT YaTs Td HUSRUT; W @I &l &l
AT TR IR AT MM W Pl 37 TfNE0T BrRishH
ST o U1 §77 BRI | Hof 844 foamit 7 T
PR T IBMT| WP — DSl U G T
femers & demfres arfivn & AT TR TS F o
3R g+ faf=ea iat &1 SR fopar aTfes gt fopaml gRT
fafe atl T Wefl 5 3T aTet deh-ih! Tai T FHTe™
feRaT ST b | BRT Tid BT TR HRIHH & dgd 3fipd
g TQ gt 7 3 fFamI = HIH3TY — WISl Ud e
SFSYM Feeerd gRT faefid dienfifdsa ot sraeTes
SOt e @ QA R form g1 faer
SNl Bl STa P SIRI feh=aml &1 AFIRTS @
ammfefes fRATY o 31TYd YR <& &l A 2l

RT TT7a #R_ TRa BRIHT & dga 3t Y 7Y Miat &
st Ft S 7 Twdl & Hgd WR SRRl U
&1 TR MG AT ART F qEd 3ifiepa Py MY Mal &
forami o 1T Wes IRA S (16 d 31 o,
2020) & ded i Taeaar nfafafRra gers 1|
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A total of 45 demonstrations on kharif, late kharif
and rabi onion crop of ICAR-DOGR varieties viz.,
Bhima Super, Bhima Red, Bhima Raj, Bhima Dark
Red, Bhima Shakti, Bhima Kiran, Bhima Light Red,
Bhima Shweta, Bhima Shubhra and Bhima Safed
were conducted in the villages adopted in this
scheme. Total 37 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
844 farmers were participated. The scientists of
ICAR-DOGR were in constant touch with the
villagers and visited identified villages to address
various technical issues in cultivation of various
crops by the farmers. Many farmers got double
income after adopting ICAR-DOGR technology in
MGMG villages. There is tremendous increase in
their socio-economic status after adoption of
ICAR-DOGR technologies.

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 2020) were done along with farmers of
MGMG villages.
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Transfer of Technology

3rafoTe uferaror
Training organized
Topic of Training Sponsoring Agency Date and Venue No. of Participants
R&fT ST T IedTeH IR T - BT 7Ra, 8 SHat, 2020 gt fret & 26 fram
drenfiehr G — ST W& agg | ar, e qor 26 Farmers from
Rabi Onion Production SENLIE] freemem, 8 January, 2020 Loni, District | District Pune
Technology ISHTR, gﬁ Pune
MGMG, ICAR-DOGR,
Rajgurunagar, Pune
R&f QTS Y I IR G - W RE, 13 SFeRT, 2020 qur Rfet | 28 fo
venficht WIHSY ~ @I U e | Tef1, gor forer 28 Farmers from
Rabi Onion Production AU e, 13 January, 2020 Gulani, District Pune
Technology ISHTR, gﬁ District Pune
MGMG, ICAR-DOGR,
Rajgurunagar, Pune
S 6T IS8 T AR | BRT T — RT 7Ra, 21 SHa’Y, 2020 gt frel & 30 foram
EEC] WIHSY ~ @I U Teg | reed, gur v 30 Farmers from
Onion Harvesting and SENLIE] femer, 21 January, 2020 Pabal, District Pune
post-harvest ISR, gﬁ District Pune

management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

Ted @Y WS TEEE W TG - W ARG, 23 ST, 2020 qur et | 23 fpam
Late Kharif Onion HIHIIT — ©INT Tq clexd WTR, Tﬁ EE] 23 Farmers from
Management IrgauN e, 23 January, 2020 District Pune

ISR, gr?r Khairenagar, District Pune

MGMG, ICAR-DOGR,

Rajgurunagar, Pune
TS Y 8T8 Ud BRIk | HRT Mg — AR A, 29 SFeRt, 2020 o frel 1 27 fbar
EERE] HPIAIA — QTS U T THS, EU\T St 27 Farmers from
Onion Harvesting and S e, 29 January, 2020 Varude, District Pune
post-harvest SRR, qo7 District Pune
management MGMG, ICAR-DOGR,

Rajgurunagar, Pune
TS &l JoT8 U6 HEaRR | AT Mg — AT R, 5 B, 2020 qur et 1 30 fpa
EEE] IHIII -~ WS W& oegd | WShare!, gor et 30 Farmers from
Onion Harvesting and Ry e, 5 February, 2020 District Pune
post-harvest ISR, gor Khadakwadi, District Pune
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S 6T ISTs W@ HeARR | W1 Td - 7 7Ra, 12 B, 2020 qur f7et | 26 e
EERR AIHIII — WS W& e | Terpare!, gur e 26 Farmers from
Onion Harvesting and S e, 12 February, 2020 District Pune
post-harvest ISR, gﬁf Gadakhwadi, District Pune
management MGMG, ICAR-DOGR,

Rajgurunagar, Pune
QIS & JoT8 T HaaR | AT Mg — AT R, 20 HRad, 2020 qor et & 24 frae
EERE] HIPHIII - N W& oegd | WRare!, qur Rrer 24 Farmers from
Onion Harvesting and ST Froermer, 20 February, 2020 District Pune
post-harvest ISR, gﬁ Khairewadi, District Pune

management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

I Td g & Jefien
et

Scientific Cultivation of
Onion and Garlic

g ]2, 3T,

Project Director, ATMA,
Chandrapur

25 — 27 ®Raxl, 2020
WIPAT ~ W W G
MY feTer, ISR,
25-27 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

TEgR el & 20 fham

20 Farmers from
District Chandrapur

QST T4 G I deTIfieh
it

Scientific Cultivation of
Onion and Garlic

NS, AFRSAR, BAicH
NABARD, Chamrajnagar,
Karnataka

26 - 28 WA, 2020
HIHIIT — W T G
YN feer, ISR,
Byl

26-28 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

BIRNR 511, Hfed
q 25 fpam
25 Farmers from

District Chamrajnagar,
Karnataka

ToTE S IATED DTS, T3 fag! 26 BRI - 26 7/, 2020 T W, e qur |
Quality Seed Growers ASKI, New Delhi P — ST TG oAgg 20 fr=
S ERRIE] femem, RISTTOTR, 20 Farmers from Tal.
gtﬁ Khed, District Pune
26 February - 26 March, 2020
ICAR-DOGR, Rajgurunagar,
Pune
RISRCER | ST S-S, 5 - 7 ATd, 2020 HIGHSY — | I AT, go7 el
AT Wt G — WIS UG Igg | @I Ud e SIgau™ A 14 fram
Commercial Cultivation | 3FYM framem, fcerer, RSO, Eﬁ 14 Farmers from Tal.
of Onion and Garlic ISHTR, 9ot 5-7 March, 2020 ICAR-DOGR, | Ambegaon, District

TSP, ICAR-DOGR,
Rajgurunagar, Pune

Rajgurunagar, Pune

Pune

S 6T IS8 T HHARR
ERE)

Onion Harvesting and
post-harvest
management

WRT MG - AR ARG,
IPIIT — T Td AEGT
Y™ fcened,
R, 39

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

9 ™, 2020

g, g Rrer

9 March, 2020 Dhamni,
District Pune

T et & 27 e

27 Farmers from
District Pune
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Tfaretur 1 fawar

Topic of Training

RISt it
Sponsoring Agency

fo-Ties va 3mSR

Date and Venue

uferf i e
No. of Participants

RIERCICLSLCICEIREY
gt

Scientific Cultivation of
Onion and Garlic

SEIECASINASERIS TR
IPIIT — T Td GG
Y™ e, g
SCSP, ICAR-DOGR,
Rajgurunagar, Pune

11 - 13 H/, 2020 HHIT
~ T U e AU
fIeeer, ISR, gor 11-13
March, 2020 ICAR-DOGR,
Rajgurunagar, Pune

DT 3TeTE, gor fret
¥ 26 fram

26 Farmers from Tal.
Ambegaon, District
Pune

RISRCICESERCRE]
oA SNt

Advance technology of
onion and garlic
cultivation

ST ST IU-ANSHT,
HIPIHIH — TS T e
SFEYM Feaner, gor
SCSP, ICAR-DOGR,
Rajgurunagar, Pune

12 - 14 A1, 2020 HHAIT
- T O e ST
fQeTer, ISR, qoT
12-14 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

JdTel, T W, et
qu 3 34 P

34 Farmers from
Vetale, Tal. Khed,
District Pune

I Td g & IS
et

Scientific Cultivation of
Onion and Garlic

ST ST IU-ANSHT,
WIPATT ~ W W G
S fRemer™, gor
SCSP, ICAR-DOGR,
Rajgurunagar, Pune

16 - 18 A/, 2020 HIHAIT
- T O TR ST
feTer, ISR, goT
16-18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

s, forem gur 1 28
o

28 Farmers from
Adgaon, Pait, Tal. Khed,
District Pune

Onion nursery
management in kharif
season

MGMG, ICAR-DOGR,
Pune

21 May, 2020 Pondewadi,
District Pune

TR WS BT TR JGUT | ART Ma - 3R 7R, 19 78, 2020 qur et | 20 fram
Kharif onion nursery HIHIIT — WS Tq SISSG] ClICH EU\T Sl 20 Farmers from
management Y™ fcened, 19 May, 2020 Wafgaon, District Pune
ISR, E[lff District Pune
MGMG, ICAR-DOGR,
Rajgurunagar, Pune
TYIE B B QST BT TNIE BT B QIS T 21 93, 2020 qur et | 22 fpa
TR vEe TR HeGE qrusarst, qur e 22 Farmers from

District Pune

TN QT RN Y JIRY

Preparation of kharif
onion nursery

RN Mg — AR TN,
HIPHIY — S T AT
UM fene,
RIS, g0l

MGMG, ICAR-DOGR,
Pune

26 73, 2020

Siell, o1 forer

26 May, 2020 Loni, District
Pune

qur el 1 20 fpa

20 Farmers from
District Pune

G ITST &) STeH
Tenfih

SN SY—TTSTT,

3 5[, 2020

HPIAIT — QST U Teg

derer, gor el

3 S, 2020
Terer, qur frer

MGMG, ICAR-DOGR,
Pune

Kharif onion production \’HTT?«TFT femer, 3 June, 2020 Taleghar, 30 Farmers from
technology TR, 9ot District Pune District Pune

TSP, ICAR-DOGR, Pune
G QST Sl TR AR MG - AT TR, 10 S, 2020 qur et | 23 fpam
Hrenficht HIP3TIY — WS W& e | Prex 7, qor ffe 23 Farmers from
Kharif onion nursery G@TW ferery, 10 June, 2020Kanhur Mesai, District Pune
technology ISR, qoT District Pune
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@RI QST T R JGUT | HRT Mg — B 911R, 12 S, 2020 qur el 1 20 fpa
Kharif onion nursery HIp3IU — TSI qq olexiT | NIHeTl, gc?[ S| 20 Farmers from
management FIHYM Feaer, 12 June, 2020 Ranmala, District Pune

SUSKUSSRRINS gtﬁ District Pune

MGMG, ICAR-DOGR,

Pune
@Y ST Y TG SR SRy Su-ASFT, | 18 S, 2020 o1 Rt | 22 fora
Trenfireht HPIAIA — WIS U T e, E&f STt 22 Farmers from

Kharif onion production
technology

srdu™ e, gt
SCSP, ICAR-DOGR, Pune

18 June, 2020 Vetale, District
Pune

District Pune

TGN ST @1 SIS
Hrenfidhr

Kharif onion production
technology

ST S Iu-ANSTT,
HIHIAIY — ST W TG
U e, gor
SCSP, ICAR-DOGR, Pune

19 S, 2020

Havs], o e
19 June, 2020 Kurwandi,
District Pune

qor et & 24 frae

24 Farmers from
District Pune

@Y @S Y e SR ST Su-ASHT, | 20 S, 2020 qor Rt | 22 foa
renfireht HIPHIII - S W& oegd | uise, Q0 forer 22 Farmers from
Kharif onion production | 3Td4™ freene, Eﬂﬁ 20 June, 2020 Pait, District District Pune
technology SCSP, ICAR-DOGR, Pune | Pune
TR WS BT TR YGUT | ART Mg - 3R R4, 27 S, 2020 gt fret & 25 fram
Kharif onion nursery HHIIY — QST TG Agg ﬁE@E‘@ Eﬁ e 25 Farmers from
management S fraemer, gor 27 June, 2020 Mitgudwadi, District Pune
MGMG, ICAR-DOGR, District Pune
Pune
@RI QST T TR JGUT | HRT Ta - B TR, 3 Jelrg, 2020 qur el 1 21 fpa
Kharif onion nursery HIep3TqU — TSI qq clexi W, Tﬁ EEI 21 Farmers from
management AU Feaer, gor 3 July, 2020 Khairenagar, District Pune
MGMG, ICAR-DOGR, District Pune
Pune
TR WS BT TR YGUT | A”T Ma - 3R R4, 7 a8, 2020 7 S8, 2020
Kharif onion nursery HIPIII — ST Tq oled- \_f@ﬁ? Eﬁ et W Eﬁ et
management SERUIN] e, 7 July, 2020 Jawulke, District | 20 Farmers from
ISR, gﬁ Pune District Pune
MGMG, ICAR-DOGR,
Pune
@RI QTS T RN JGUT | HRT M9 - B 71, 20 Jelrg, 2020 qur et 1 20 frae
Kharif onion nursery HIHIIH — WIS Tq clexi (GECEIST Eﬁf et 20 Farmers from
management AU fFrRamer, qor 20 July, 2020 Khadakwadi, District Pune
MGMG, ICAR-DOGR, District Pune
Pune
@Y @S T R JUS | ART T - B TR, 24 JeTg, 2020 qor et & 22 frae
Kharif onion nursery HHIIY — QST TG Agg AT, gcﬁ e 22 Farmers from
management ?ﬂ??%ﬂ;f fQerer, Ej;lﬁ 24 July, 2020 Gosasi, District District Pune

MGMG, ICAR-DOGR,
Pune

Pune
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Late kharif onion
nursery management

e, ISHTR, gor
MGMG, ICAR-DOGR,
Pune

7 August, 2020 Dhamni,
District Pune

Topic of Training Sponsoring Agency Date and Venue No. of Participants
Te @RI% WIS B TR | ART TIRE, HpITY - 3R, 2020 qur el 1 20 fpa
ERE T U4 e gAY | g, gor e 20 Farmers from

District Pune

TR @NIH QST BT A
TgUT

Late kharif onion
nursery management

IR IRA, BT — =T
Td o AU
e, ISHTR, gor
MGMG, ICAR-DOGR,
Pune

10 3R, 2020

T, g el

10 August, 2020 Varude,
District Pune

gt et | 20 fram

20 Farmers from
District Pune

TR @B ST BT T
PEE]

Late kharif onion
nursery management

TG — AT TiRa,
HIPIIH — AT W AT
Y™ fene,
VTR, g0

MGMG, ICAR-DOGR,
Pune

19 3ed, 2020

Tttt gor forem
19 August, 2020 Gulani,
District Pune

19 3, 2020

e, gor forem
22 Farmers from
District Pune

MGMG, ICAR-DOGR,
Pune

TR TSt I I ST ST JU-ANH, | 20 AR, 2020 qur frel & 32 fora
Trenfireht B3I — QST TG Agg BRI, Eﬁ e 32 Farmers from
Kharif onion production | SFHUM Freemer, qor 20 August, 2020 Karegaon, District Pune
technology SCSP, ICAR-DOGR, Pune | District Pune

T @R QAT Pl TR | WRT T — W7 AR, 22 W, 2020 o el 1 21 frae
ELSE] B3I — QST TG Agg RILCCIST EU\T et 21 Farmers from
Late kharif onion Y fener, 22 August, 2020 Pondewadi, | District Pune
nursery management ISR, gﬁ District Pune

TRt @R QST BT A
TgU

Late kharif onion
nursery management

R e — AR R, 2 Ry, 2020

HIPHIII — DS W& ofegd | SIgeep, gur et

SR BIE] fFraer, 2 September, 2020 Jawulke,
SRR, qoT District Pune

MGMG, ICAR-DOGR,
Pune

qur f7et | 20 fram

20 Farmers from
District Pune

Late kharif onion
nursery management

MGMG, ICAR-DOGR,
Pune

8 September, 2020 Kanhur
Mesai, District Pune

S Wl & I SEEIGIDAEERISEI 3 Rie=R, 2020 qur f7et | 25 fham
renfirht IHIII - WIS W& ofggd | derer, qor fRrer 25 Farmers from
Advance technology of SEHYM Feaer, 3 September, 2020 Taleghar, | District Pune
onion cultivation ISR, gor District Pune

TSP, ICAR-DOGR, Pune
gell TR WIS & /N | geell @RI el T /Y | 8RR, 2020 qur et | 20 foram
e TSE PrER "1, qul e 20 Farmers from

District Pune
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fssdra P a1t FIfHD] | WIHSHY - WS Ta afggT | RIa=R, 2020 g et | 100 e
Td W HIIRI & fory U ferer, AP — T W& g F arel FIffd Td W
R&T BHeT TR Tfreor ISR, gO1, HTCATh | SIgEUH Feue, ISR, | SR

Suraksha Hamesha
training for spray men
and farm worker

gfear ur. fo1. 9em IR U
TR $ B, B Plote,
e
ICAR-DOGR,BASF India
Pvt. Ltd and RAWE
Students, College of
Agri., Malegaon

9 September, 2020 ICAR-
DOGR, Rajgurunagar, Pune

100 Spray men and
Farm workers from
District Pune

S BT TR TEe W TG - W Ra, 17 =R, 2020 qur et | 20 fram
Onion nursery HIPIIT — NI Tq oled A, E[‘ff et 20 Farmers from
management srEuM e, 17 September, 2020 Loni, District Pune

ISR, g@f District Pune

MGMG, ICAR-DOGR,

Pune
gt frel | 20 e ST ST JU-ANH, | 2 RFR, 2020 gt el & 10 fram
Rabi Onion Production HHIIY — QST U g | HIPIId — QIS U g 10 Farmers from
Technology I fraemer™, gor SFHUT Qe ISR, District Pune

SCSP, ICAR-DOGR, Pune

2 October, 2020 ICAR-DOGR,
Rajgurunagar, Pune

&t QST T AN U§UH

Rabi onion nursery
management

AT M — AT ARG,
AP — S TG ATGT
AU fRene,
RISIR, g0t

MGMG, ICAR-DOGR,
Pune

3 3peRR, 2020

ahiTa, gor et

3 October, 2020 Wafgaon,
District Pune

qor et & 20 frae

20 Farmers from
District Pune

R&fT QTST 2T AR TdU
Rabi onion nursery

&1 QST pT A9 TS
MGMG, ICAR-DOGR,

15 3TRER, 2020
T, gor e

qur el 1 20 fpae

20 Farmers from

management Pune 15 October, 2020 Gosasi, District Pune
District Pune

qur el 1 20 fpa qur el & 20 faE 7 3FER, 2020 qur el 1 20 fpa

Rabi onion nursery MGMG, ICAR-DOGR, WRardl, E@ IS 20 Farmers from

management Pune 17 October;, 2020 Khairewadi, | District Pune

District Pune

QN &¢ TG o SIS
Hrenficht

Onion bulb and seed
production technology

ST ST IU-ANSHT,
HIPIHIT — SIS T e
srfdu™ fcened,
RHR,  gor

SCSP, ICAR-DOGR, Pune

19 3RRER, 2020
B foeT g, IR, gor
et

19 October, 2020 KVK,
Baramati, District Pune

qur f7el & 36 e

36 Farmers from
District Pune
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Controlled Onion
Storage Structure
Technology developed
by ICAR-DOGR, Pune in
collaboration with Kala
Biotech Pvt. Ltd.

Topic of Training Sponsoring Agency Date and Venue No. of Participants
Pl gRICH UI. fol. & HAl FRICH W1 fo1., Qo 20 3R, 2020 4 g0 Rl § 40 RauR®
Y TN PRB WIPH3I | Kala Biotech Pvt. Ltd., Bl SRIC W1, fer., =, 4 Stakeholders from
- ST U9 g gAY | Pune gﬁ INEI District Pune
FQamer, SRR, glﬁ 20 October, 2020 Kala Genset
TR faefidg Rz e Pvt Ltd., Chakan, District
HUSRU TR Hrenfireht Pune

Advance technology of

ST U Tgg U™

AR

R&f ST T TR e WM - BT ARa, 22 3RRER, 2020 22 3SR, 2020
Rabi onion nursery HPIAIA — QTS T T TH, Eﬁ ffetm T, E‘ﬁ et
management gAY freeme, 22 October, 2020 Varude, 20 Farmers from
ISR, gﬁ District Pune District Pune
MGMG, ICAR-DOGR,
Pune
T et Y e TEIST, IR, 37T, 30 SRER, 2020 SR 7l I 150
Yrenfihr STEHGHR Ud WIHard — | fiRowTa, drget dotd, Rrem o

150 Farmers from

and Marketing

ADT, Baramati, ATMA,

Tal. Jamkhed, District

onion cultivation femerT, IRTHTR, gﬁ 30 October, 2020 Mirajgaon, District Ahmednagar
ADT, Baramati, ATMA, Tal. Karjat, District
Ahmednagar& ICAR- Ahmednagar
DOGR, Pune
IS Wt G T e | eI, IRWE, A, 30 3FReR, 2020 TATT 1T it Hrefieht
renfirht STEHGTR Ud WIHary — | PINTiE, ATeenT dotd, et Tq AT
Onion cultivation and I TG oledT 31—:13?% SEHGTR 100 Farmers from
seed production e, ISR, gﬁr 30 October, 2020 Koregaon, District Ahmednagar
technology ADT, Baramati, ATMA, Tal. Karjat, District
Ahmednagar& ICAR- Ahmednagar
DOGR, Pune
AT ST Wt Srenfiet vd | weidt, SR, s, 31 3RER, 2020 EISREINISiCRCRI]
T EHGTR UG HIPAIT — | SRURTE, AIepT SIS, Ffeft PERE]
Advance onion ISR oledT WW SEHGTR 75 Farmers from
cultivation technology femer, ISR, g&[ 31 October, 2020 Arangaon, District Ahmednagar

Pest and Disease
Management in onion

I & AGGT AU
e, IS TR, IO
ADT, Baramati, ATMA,
Ahmednagar& ICAR-
DOGR, Pune

STeHQTIR

31 October, 2020 Zikri, Tal.
Jamkhed, District
Ahmednagar

Ahmednagar& ICAR- Ahmednagar

DOGR, Pune
ot H Arefsfia wa < TSI, IR, 37T, 31 3RER, 2020 3EHETR et & 50
EERR] IEUSTR W WGy —~ | R, dreger sraws, el fraT

50 Farmers from
District Ahmednagar
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Topic of Training Sponsoring Agency Date and Venue No. of Participants
& WS SedTe W MG~ AT TiRa, 4 IR, 2020 <t e P TR Tee
Rabi Onion Production | W34 ~ ST U4 STeg | TeTeharel, gor ffe] 20 Farmers from
SIFEU frRamer™, qor 4 November, 2020 District Pune

MGMG, ICAR-DOGR,
Pune

Gadakhwadi, District Pune

& QST T AN IGUH

Nursery Management of
Rabi Onion

AT M - AT ARG,
WIPIIIH — TS W AT
S fRamer™, gor
MGMG, ICAR-DOGR,
Pune

10 AgwR, 2020

Ter=ft, o fore
10 November, 2020 Gulani,
District Pune

gt f7et | 25 fra

25 Farmers from
District Pune

&t QST hr AT

Rabi Onion Nursery

WG - WK,

27 FJa%R, 2020

HIHIHIT — W T G
UM e, qor
MGMG, ICAR-DOGR,
Pune

RHET, o et

27 November, 2020 Ranmala,
District Pune

T T I @
HUSRUT Htenficht
27 Farmers from
District Pune

TS bl JedTe Ud HUSRUl | MBS — ST Ud olgg | 2 - 4 fowmR, 2020 A3y | &t 1Sl 1 Ieares
Ttenfidt g e, ~- QIS U4 e S tenfidt
Onion production and RSTTOTR, Eﬁ fcemer, RSO, Bﬁ 10 Farmers from
storage technology ICAR-DOGR, 2-4 December, 2020 ICAR- District Wardha
Rajgurunagar, Pune DOGR, Rajgurunagar, Pune
%S @IS T IedTeH srgfaa Sfr Su-aemr, | 9 =R, 2020 qur et | 50 fram
Hrenficht HIPIII - QS W& Teqgd | PV fae g, TRRIOATG 50 Farmers from
Rabi Onion Production SSRRIE] ferery, Eﬁ T | 9 December, 2020 KVK, District Pune
Technology HY {45 &g, FRROATG | Narayangaon
SCSP, ICAR-DOGR, Pune
and KVK, Narayangaon
@I WSt Dl Jes W TG - W ARG, 15 féa=R, 2020 qur el 1 23 fpae
Kharif Onion Harvesting | {Tp3Td — TSI Tq oAeg ﬁfﬁa@ Tﬁ fSett 23 Farmers from
UM Feaer, qor 15 Dec, 2020 Mitgudwadi, District Pune

MGMG, ICAR-DOGR,
Pune

District Pune

R&fl QST I WRT TG - W RE, 18 feFR, 2020 qor et & 25 fora
aenfiht AP — S Wd aggy | aema ¥R, e gor 25 Farmers from
Rabi Onion Production SIS RBIE] freeme, EU\T 18 December, 2020 Wadgaon | District Pune
Technology MGMG, ICAR-DOGR, Pir, District Pune

Pune
R&fT TS T ST W TG - W IRa, 28 f&mR, 2020 g et | 20 fram
drenfirht AIHSIA — N W oggd | R, o e 20 Farmers from
Rabi Onion Production CERCIN] framer, Bﬁ 28 December, 2020 District Pune
Technology MGMG, ICAR-DOGR, Khairenagar, District Pune

Pune
R&fT TS T It W TG - W ARG, 30 f&=R, 2020 qur f7et | 26 e
drenfirht IHIII — DN UG ggd | arhiia, o Rrer 26 Farmers from
Rabi Onion Production U frame, Bﬁf 30 December, 2020 Wafgaon, | District Pune
Technology MGMG, ICAR-DOGR, District Pune

Pune
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yaef=t & uferurfian

Participation in Exhibition

9 - 12 A, 2020 | 4 f&A TeAeel TERIY & fham | g, HY faem &g,
9-12 January, 2020 4 days Global Farmers | Farmers from AR TR
2020 Maharashtra Gramonnati, KVK,
Narayangaon Narayangaon
16 - 19 SFaI, 4 fe= PYB 2020 TERY A o | wEidl, IRt FY faem oeg,
2020 4 days Krushik 2020 Farmers from ADT, Baramati | SRl
16-19 January, 2020 Maharashtra KVK, Baramati
28 - 29 W, 2020 | 2 fF fam el fagm el fag el SHaRE,
28-29 February, 2020 | 2 days Science Students from GMRT, Khodad, | @ISg, TRIAURT
Exhibition Maharashtra Narayangaon GMRT, Khodad,
Narayangaon

U AT

Lectures delivered

dt. 7gre/ V. Mahajan

Onion Bulb Production

AU FIRHTer, ISR, 0 GRT @151  dagT o
TEATRID Wl R A a=dta ufdramr prisp

Training on Commercial cultivation of onion and
garlic under TSP organized by ICAR-DOGR,
Rajgurunagar, Pune

ST Y IATeH Henfirdht PN e Frg, TRIIUAEG GRT @S H e 10 Sa’Y, 2020

Onion production drenfihr w ufirenr wrim FY M &g, TREIOATG

technology Training on Onion production technology 10 January 2020 KVK,
organized by KVK, Narayangaon Narayangaon

T BT e, ST ST SU-TISHT & T8d HIhary — AN Wd feg | 5 — 7 H1d, 2020 WP

- TS T4 g ST
femer, ISR, qor
5-7 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

IS Bl g IATG
Onion Bulb Production

WG ~ NI U4 e e Feeer,
VAHTR, IO GRT @ d e b defies Weft
& feawdia ufereanr eria

Training on Scientific cultivation of onion and garlic
organized by ICAR-DOGR, Rajgurunagar, Pune

11 - 13 9, 2020
WHAIT — W W G
U Fgerer,
RHR, 39

11-13 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

QST BT g 3eaed
Onion Bulb Production

P ~ S T e SR o,
ISR, g0 GRT WIS d STeg ol derfie Weft iR
& feawdta uferer eria

Training on Scientific cultivation of onion and garlic
organized by ICAR-DOGR, Rajgurunagar, Pune

12 - 14 9, 2020
WP — AT W G
U Feere,
RIHR, 39

12-14 March 2020 ICAR-
DOGR, Rajgurunagar, Pune
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QIS &l G IUGT
Onion Bulb Production

AP — QST W eI8g AU Feererd,
TR, g0 GRT T G g Y Jeifeies Wt )
die fea=fiar mfreror srishH

Training on Scientific cultivation of onion and garlic
organized by ICAR-DOGR, Rajgurunagar, Pune

16 - 18 HrE, 2020
HIPIAT — AT T e
YN faner,
RIS, 9oT

16-18 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

oA aRged, e dwar
Jorr &1 H TR e
Present scenario, varietal
wealth and nursery
management in onion

Y e g, S, B Rrafdenor, Wesewr, ORI

26 73, 2020

SR @I # aae uReed, el wraeT i it eiee
TR Tf3reror pRighH
Training on Present scenario, varietal wealth and

nursery management in onion (Virtual) organised
by KVK, SD, Agril. Univ,, Khedbrahma, Gujarat

dsslgHT, VIRId

26 May 2020 Khedbrahma
(Gujarat)

NI TITST &) ITE
Hrenfih

Kharif onion production
technology

P AT b, IR, HERTY GRT @I QTS &l
ScuTe SRNfIhT W SmRIIT a=der Hferamn
Training on Kharif onion production technology
(Virtual) organized by KVK, Babhleshwar,
Maharashtra

26 S, 2020

oy A g, THRRR
26 June 2020 KVK,
Babhaleshwar

DY SFTAUF H ITHI =T | AP - ST W& dIag AU Faener, 17 RYF=R, 2020 HIH3ga
1 AEA SR, J07 GRT SN S 6% - N W@ ARG SFHU
Krishi Anusandhan me Zoom meeting organized by ICAR-DOGR, RIS RNTHTR, Eﬁ
Rajbhasha Hindi ka Rajgurunagar, Pune 17 September 2020 ICAR-
mahatva DOGR, Rajgurunagar, Pune
v&f A & forg @t forel | fora Hare, g0t gRT et 5 & forg @it Rt o 1 3TRER, 2020

BT P, T TG UG d@ | TI, TR G IV oicd FeEE WR SRR I fopaT Harg, qur

g

Selection of onion
varieties, nursery and
nutrient management for
rabi season

wifereror

Training on Selection of onion varieties, nursery
and nutrient management for rabi season (Virtual)
organized by Kisan Sanwad, Pune

1 October 2020 Kisan
Samwad, Pune

UrET @IS J<A1eH & folg
ERYJAR T UG JR&T
EERE]

Weed and plant
protection management
for quality onion
production

forar HaTe, g gRT TOTeRT I SA1eH & forg
TRYTIR U@ UGy JR&T v wR SRR gl e
Training on Weed and plant protection
management for quality onion production (Virtual)
organized by Kisan Sanwad, Pune

8 IESR, 2020
fopar arg, qur
8 October 2020 Kisan
Samwad, Pune

T BT ST Iare
Onion seed production

TSI, IR, STIHT, FEHGTR Ud HIHIFIY — RS T4
e AU FIReer, ISR, J07 GRT @IS Wt
6 I WENfiIh W I ufdreror wrfgH
Training on Advance technology of onion
cultivation organized by ADT, Baramati, ATMA,
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

30 3R/ER, 2020

fRSTTTE, TTeehT ehoid, fofefl
SEAGTR

30 October 2020
Mirajgaon, Tal. Karjat,
District Ahmednagar
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production of onion

Training on Onion cultivation and seed production
technology organized by ADT, Baramati, ATMA,
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

v IS Td STTASTH e 7 ST wIe
Topic Event and organizer Date and venue

TS T O SSIATGT $HI | TSIeT, IR, 37T, MEIGHR UG IHargd — =N @ | 30 3RReR, 2020 HRN4,
fafer AT ITHUN RS, ISR, QU GRT @IS Wt | AiedT dord, RTeTl 3/gHeTR
Method of quality seed Tq dIT Icare Hienfiiel R SIS Hfrer HrisH 30 October 2020

Koregaon, Tal. Karjat,
District Ahmednagar

RIS ESICE]
Onion seed production

TSIET, IR, STIHT, FHGTR Ud HIHIFY — RS Td
AT AU FQeTerd, ISR, U GRT RIS Wt
& I HrNfhT T Fehfen W M wfdramor
BRI

Training on Advance onion cultivation technology
and marketingorganized by ADT, Baramati, ATMA,
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

31 3RRER, 2020 IRUMTA,
gD ST, fore
3SR

31 October 2020
Arangaon, Tal. Jamkhed,
District Ahmednagar

@S o OISR &S IATEH
&

Method of quality seed
production of onion

TEIET, IR, T, JMGHGHR U9 WP ~ W1 Ud
AT AU FeaTerd, ISR, guF GRT @1
refisfia Ta T eEe W IR wfdrerr SRl
Training on Pest and Disease Management in onion
organized by ADT, Baramati, ATMA, Ahmednagar &
ICAR-DOGR, Rajgurunagar, Pune

31 3RER, 2020 ferpst,
DT ST, fore
SEHGTR

31 October 2020 Zikri, Tal.
Jamkhed, District
Ahmednagar

HESRIRER]

Hydroponics

o U off 8, fafene, s<R gRT gEguiveT TR
ST Tfdreror PrishA

Training on Hydrophonics organized SAGE,
University, Indore

29 R, 2020 T=R,
e Tl

29 December 2020 Indore
(M.P)

T.S1. AT/ A.J. Gupta

QT Ud T@g Dl A
foret

Improved varieties of
onion and garlic

TS Td o] 1 dSTTiep el R ol it wfreror
PRI

Three days training on Scientific cultivation of
onion and garlic

25 — 27 ®a¥l, 2020
WW - QT @ Tgg T
Y™ feene,
RIS, o1

25-27 Feb, 2020 ICAR-
DOGR, Pune

S U g el I
foret

Improved varieties of
onion and garlic

WiehedR epel BIafael 3ATth Sfedl, THIM GRT TR
TUTeRTT ST SeTee WR i feadta fierr prisa
Thirty days training on Quality seed grower
sponsored by Agriculture Skill Council of India
(ASCI), Gurugram

25 BRa3t — 25 9, 2020
WP — AT W G
Y fcened,
RSETR, 9o

25 Feb-25 March, 2020
ICAR-DOGR, Pune

S UG g el I
foret

Improved varieties of
onion and garlic

QIS Td e 1 deitie wet R o =i ufdremo
PRIPH

Three days training on Scientific cultivation of
onion and garlic

26 — 28 BRaxl, 2020
WP ~ AT T <G
Y™ fcened,
RSTR, 9o

26-28 Feb, 2020 ICAR-
DOGR, Pune
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Topic Event and organizer Date and venue

S U g el I WieheaR epel BIafael 3ATth $fedl, THIM GRT TRINIA | 26 TRt — 26 d1d, 2020
ey T T Seared TR o feadta ufderr srfey HIPHIFY — N TG AT

Improved varieties of Thirty days training on Quality seed grower RSN freemem,
onion and garlic sponsored by Agriculture Skill Council of India ISR, gﬁ
(ASCI), Gurugram 26 Feb-26,2020 ICAR-
DOGR, Pune
R T4 g TR SN | ST S-S & J8d ST U g 5 - 7 H, 2020 HIH3FIY
IU-INSHT BT 7EE a TR Wt R A et ufdent T4 STReddl - I TE e SR

Importance and scope of
TSP on onion and garlic

PRIHH

Three days training-cum-awareness programme on
Commercial cultivation of onion and garlic under
TSP

e, ISR, gor
5-7 March, 2020 ICAR-
DOGR, Pune

S U g el I
foree

Improved varieties of
onion and garlic

ST SU-AISHT o Ted RIS U g i
TR et R i e afdrenr vd SR
PRIHH

Three days training-cum awareness programme on
Commercial cultivation of onion and garlic under
TSP

5 - 7 A, 2020 HIBAIT
- QN U ofgg gHu™
R, IR, qot
5-7 March, 2020 ICAR-
DOGR, Pune

QT Ud dT@g Dl A
forei

Improved varieties of
onion and garlic

QIS Ud g I deiip @il W o o= wfdremo
BRIPH

Three days training on scientific cultivation of
onion and garlic

11 - 13 9m, 2020
WP — T W e
Y™ feened,
R, 39

11-13 March, 2020 ICAR-
DOGR, Pune

TS TG g el I
fopest

Improved varieties of
onion and garlic

QTS Ta g I deitiep @t R o o< ufdremo
BRIPH

Three days training on Scientific cultivation of
onion and garlic

2 - 14 9rd, 2020 HRPIAIT
- WIS U4 T8 ™
e, ISHTR, gor
12-14 March, 2020 ICAR-
DOGR, Pune

S UG g el I
fopest

Improved varieties of
onion and garlic

N F degd d dee Wt W i et wfdramor
BRIPH

Three days training on Scientific cultivation of
onion and garlic

16 - 18 H/, 2020
WIPAGT ~ W W GG
Y™ faned,
RSETR, 9o

16-18 March, 2020 ICAR-
DOGR, Pune

S TG g el I
fopest

Improved varieties of
onion and garlic

QIS Ud g I deifiep @t W o o= ufdremon
BRIPH

Three days training on Scientific cultivation of
onion and garlic

17 - 19 91, 2020
WIPAGT ~ W W GG
Y™ fcaned,
RSETR, 9o

17-19 March, 2020 ICAR-
DOGR, Pune

TGN ITST &) ITE
Hrenfieh

Kharif onion production
technology

TN TSt Y JedTe Hienfidt R ufdraor

Training on Kharif onion production technology

3 S, 2020

TeTeR, ot et

3 June, 2020 Taleghar,
Pune
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onion

vz IS T4 AT i 7 3mSR
Topic Event and organizer Date and venue
S 6 AR Weft QTS 1 RMETRIS Weft TR Hfremo 3 Ria=R, 2020
Commercial cultivation of | Training on Commercial cultivation of onion TeleR, Eﬁ ffer

3 Sept, 2020 Taleghar,
Pune

o 1 de o

N d Segd & U i1 Sedred uR fie |

ITST BT TUIe ST IedTeH
Scientific cultivation of
garlic and quality seed
production of onion

STARAAT BRISHH

Training-cum-awareness programme on Quality
seed production of onion and garlic

16 - 17 3R, 2020

g 4 g
16-17 Oct, 2020
Narayanpur, Mirzapur

S U g el I
forei

Improved varieties of
onion and garlic

QST W g 1 deep Weft wR o Rawdiar wfdramor
PRIHH

Three days training on Scientific cultivation of
onion and garlic

22 - 24 =R, 2020
WIPIT — W T AEGT
Y™ fane,
RISTRTR, qOT

22-24 Dec, 2020 ICAR-
DOGR, Pune

WIS, MG/ S. J. Gawande

M delt Wi aRRE
e fagm gt o st
Lead presentation on Iris
yellow spot virus: An
overview

QI g, dioT ITe a1 RIsT &1 yumg, el o
HWic JRRF BT Th daek TR IR de-R

Webinar on 'Onion Bulb, Seed Production and
Impact of Thrips, a Vector of Iris yellow spot virus'

24 3SR, 2020 HIPIIT -
RISACES R RSIR]
e, ISHTR, gor

24 October 2020 ICAR-
DOGR, Rajgurunagar, Pune

.G, TSN /S. S. Gadge

Harvesting and post-
harvest management of
onion

hRICTIR Mee IR STRATT Uf3e0T pRichH

Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

v&fl || & folw =T HIHIAT — ST W e FTAUN FIoemerd GRI AT | 8 Sat, 2020
ST SN Tie — o1 Rl PR 3 ot <o @St B ST | @, oo e
Onion Production Trenfidhl R mafra ufdreor wmrigH 8 January, 2020 Loni,
Technology for rabi Training on Rabi Onion Production Technology District Pune
season organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune
v&fT AR P foTg @It bt AP — ST W& AIeg AU Feenerd GRT =RT 13 SFadt, 2020
IATeT Hrenfieht Tia — BT ARG BRIHH & FcHid W&t @St Y I e, qor fre
Onion Production Tenfidhl R mafra ufdreror wHrig 13 January, 2020 Gulani,
Technology for rabi Training on Rabi Onion Production Technology District Pune
season organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune
I Bl 8T8 T BRI | WIPIAIT — WIS U4 e IIAUF FRAer” gRI AT | 21 e, 2020
EEIE] Mg - IRT R BRIHH & FcHid ST P IS W@ T, qor el

21 January, 2020 Pabal,
District Pune
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e @RI WS TEUE HAIPHIT — DT W& e TN Feemer gRT -1 23 Sadt, 2020
Late Kharif Onion Ta - TR BRIHH P IR Ted] @RIH QTS BT WRFR, Ut Fe

Management U TR SMRNRTT wfdreror srfgm 23 January, 2020
Training on Late Kharif Onion Management Khairenagar, District Pune
organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune
@ Y IS T AR HIHSI — RS WG T T FQemery gRT -1 29 SHadt, 2020
e e = 841 iRka oelenis b Sienld i B i ol a3, T e

Harvesting and post-
harvest management of
onion

TRICITR TEEH WR TIfeTa wferemor sris
Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

29 January, 2020 Varude,
District Pune

S T SIS T HHARR
EE]
Harvesting and post-

harvest management of
onion

HAIPHIIT — DT W& e T Qe gRT B-1
Tia — AR 1RG BRIHH &b e 1ol I Jels @
IR Tee IR 3T Ufeir Bprihd

Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

5 ®Rel, 2020
Gedhare!, qur fre

5 February, 2020
Khadakwadi, District Pune

@ P SIS T HHARR
ELE]
Harvesting and post-

harvest management of
onion

HAIPHIII — DS W& e TN Qe gRT B_1
Ta — AR 1RG BRIHH & e 1ol bl Jels &
IR Meee IR 3MRATa UfeMr BRihH

Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

12 ®Radl, 2020
TeREaTS!, gor frem

12 February, 2020
Gadakhwadi, District Pune

S 6 GeTS Td HHARR
EERK]

Harvesting and post-
harvest management of
onion

AIPIIT — ST W& e AT Qe GRT BT
Mg — BRT ARG BRIHT & FHT @ DY JTS T
THRIGITR TEUH OR ARSI SRI&T0r prigh

Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

20 WA, 2020

&, g e

20 February, 2020
Khairewadi, District Pune

fopami & AT anfdfas
R GUR P 3 ¥
HRIT T DT q{FrepT

Role of Self Help Group in
increasing socio-
economic status of

URASHT 1521, T, TSR TUT WIHarY — WSl T
ARG ITHUT FQeTerd gRT M WhiT & T&d =S
Tq e Dl AP Wl R AT Hframon

Training on Scientific Cultivation of Onion and

Garlic organized under ATMA scheme by Project
Director, ATMA, Chandrapur and ICAR-DOGR,

25 - 27 TRa¥l, 2020
WIPIAT — AT Td AEGT
Y™ feened,
RIS, 9o

25-27 February, 2020
ICAR-DOGR, Rajgurunagar,

farmers Rajgurunagar, Pune Pune

fpoarl b1 AR MRies | A1aTS, IFRISIR TUT WIS — DTS U AggT 26 - 28 TRaWl, 2020
R & R 3 5 W AU FIRLTeRI GRT RN T g &l J=Teb Welt | HIPIgd — o W& a1agT
TR | T et TR ST Hferamor SFHYM Feaner,

Role of Self Help Group in | Training on Scientific Cultivation of Onion and RNTHTR, Eﬁ

increasing socio-
economic status of
farmers

Garlic organized by NABARD, Chamrajnagar,
Karnataka and ICAR-DOGR, Rajgurunagar, Pune

26-28 February, 2020
ICAR-DOGR, Rajgurunagar,
Pune
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increasing socio-
economic status of

Training on Quality Seed Growers organized by
ASKI, New Delhi and ICAR-DOGR, Rajgurunagar,

v IS Td STTASTH e 7 ST wIe
Topic Event and organizer Date and venue

fpaml bt AT aMfdies | Wiehoak Repet 1ERIET 31Tt SfST, THuTT der 26 TRa™I I 26 A, 2020
RAfT 5 R A H W AIPHIII — ST Ud g I Feenerd, HIPHIII — WS W& g
FERICT |g T et IR, U GRT Tora 51 Icee R i fReadfly | srgaem e,

Role of Self Help Group in TfRIETT prRighH RISTTOTR, Eﬁ

26 February-26 Narch,
2020 ICAR-DOGR,

Role of Self Help Group in
increasing socio-
economic status of

Training on Commercial Cultivation of Onion and
Garlic organized under TSP by ICAR-DOGR,
Rajgurunagar, Pune

farmers Pune Rajgurunagar, Pune
[Pl T AHINTD RI® | HIPSFIT — ST W g U Faaed, 5 - 7 9/, 2020 HIPH3FY
RAfT T oA § T TR, GO7 GRT SIS SU-FISHT & T8d RN @d | — RIS U4 g Sgad™
HEIACT G 1 {HepT ARG DI ATIAIRID Wl TR U&7 BRIshH FRemer, IPARTR, ot

5-7 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

Harvesting and post-
harvest management of
onion

AR T8 TR AT Ufreiur BprighH

Training on Onion Harvesting and post-harvest
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

farmers
ST &Y IS T4 Bk | HIHgd — QN U6 aIg T Foenerd gRT 3R 9 Ar, 2020
EERE] Mg — AT TRG BRIHH & 3icria 1ot i Jerls T g, qor fRrer

9 March, 2020 Dhamni,
District Pune

famT &t AT nfefe
Rfy § qUR o §
HEIAT T DT YHepT

Role of Self Help Group in
increasing socio-
economic status of

HPIIY — QTS W& G AU Froemerd GRT
SR ST JU-AISHT b AR RS TG g bl
Jefre Wt W s wfrenT SRiwn

Training on Scientific Cultivation of Onion and
Garlic organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

11 - 13 "5/, 2020
WIPAIT ~ W W EGT
Y™ fened,
ST, g0

11-13 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

increasing socio-
economic status of

cultivation organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

farmers

framl 6t T e | HIPHSFT - WS Ud oegd g™ Feeed gR 12 - 14 9r€, 2020
RAfT 5 R a4 w92 SR ST IJU-AISHT b AR N (F Tagd Wl | WPy — IS U4 AggT
TR g D T &1 I Al W ST wfdrer BrisH g e,

Role of Self Help Group in | Training on Advance technology of onion and garlic | N9 TR, Eﬁ

12-14 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

increasing socio-
economic status of

Garlic organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

farmers

Ml &1 AIRTD SMRfe | AP — AN W6 g JqAUM Feenerd gRi 16 - 18 §TE, 2020
fRIf & guR o & w2 SR ST IT-ASHT P ST AT T g bl HIHIHIT — ST & o]
FEIT g DT T e Wt TR ST Tfererr wHrismy Y e,

Role of Self Help Group in | Training on Scientific Cultivation of Onion and RO, E@

16-18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

Nursery management of
onion crop in kharif
season

YU R ST Tfererr erisy

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

farmers
@I A | WS B H | HISTIY - RIS U6 el STgHY Qe gRT BT 19 78, 2020
TR Teie Mg - IRT R BRIHH & i @I TS BT TRy areTid, gor et

19 May, 2020 Wafgaon,
District Pune
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GRIH RS TR IR BRAT | AP — ST W Iag SAUH Feenerd GRT =T 21 73, 2020
Preparation of kharif Mg — AT TRG BRIHH & IfcHia WToT Bl TR Jaed R | gioearel, gor frer

onion nursery

STRNTT Tfereror pRihH

Training on Onion nursery management in
kharifseason organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

21 May,2020 Pondewadi,
District Pune

TR WS TR BT YdeT | IS - WIS U6 e ST Qe gRT BT 26 T3, 2020
Kharif onion nursery A - TR BRIBH & FHIT G QTS DI A A, gor e
management JIR BRAT TR IR Hferor i 26May,2020 Loni, District
Training on Preparation of Kharif onion nursery Pune
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune
@RI R H ST TR BT | HIHIAT - N WG g AU FIeemerd gRT 3T 10 June, 2020 K10 ST,
EERE Mg - IRT R BRIHH & i @I @TeT B TRy 2020

Onion nursery
management in kharif
season

TN iR T ufdrerr Hrichy

Training on Kharif onion nursery technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

PG "1, gur et

anhurMesai, District Pune

NI IS RN B JaU | WIPIATT — W U6 e SIRUF Feamer gRI AT | 12 S, 2020

Kharif onion nursery g — AT ARG DRIPA D IRl GRIH QS Bl TR RTHTT, EU\T NSl

management U TR SMRTT wfdreror wrigm 12 June, 2020 Ranmala,
Training on Kharif onion nursery management District Pune
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

@Y ST Wt Y A AP — WS W& dTeg Sau™ Feene, 18 S, 2020

Alefireht TR, gOF GRT S STl SU-IST & d&d aaret, qor frer

Advance technology of TN Wl Y I Hienfidht 1R ufdrerr wrigH 18 June,2020 Vetale,

Kharif onion cultivation

Training on Kharif onion production technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

District Pune

@NIE ST Wt h Ierd
Hrenfieh)

Advance technology of
kharif onion cultivation

AP — QST W eIag AU Feererd,
TR, gOF GRT S STl SY-IST & dgd
@Y @IS 6 ITe HRNfhT 1R uferenr wrisa
Training on Kharif onion production technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

19 S, 2020

PRa=gl, QO e
19 June, 2020 Kurwandi,
District Pune

TNIH ST Wt Sl IeId
HrenfiehT

Advance technology of
kharif onion cultivation

AP — ST W& dag AU Feerned,
SR, J07 GRT SRR ST SU-JISHT & dgd
@I QTST 1 IITeA Hrefiehl TR HTRIe0r HrRighH
Training on Kharif onion production technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

20 3fd, 2020

e, gor fer

20 June, 2020 Pait, District
Pune
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Nursery management in
kharif onion production

G QTST &l I8N Y98 UR Uf9rer Bhrishd

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

v IS Td STTASTH e 7 ST wIe
Topic Event and organizer Date and venue
GRH R G H T/ | HIHAY — ST (d Igg Igau e, 27 3[4, 2020
EERE] ISR, go7 GRT A-T Tq - 3RT 1RT BRpT & dgd | fregsardt, gor e

27 June, 2020 Mitgudwadi,
District Pune

Technology

Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

G TS AR BT TEE | MY - WIS U6 SIgd SIHUT e, 3 eI, 2020
Kharif onion nursery RNTHTR, ‘IU\T GRT 3T Mg — 3T TR HRIA B T8 WRTR, Eﬁ ISEIl
management NI QTS T THRI TEU TR Uf&0r HRichH 3 July, 2020 Khairenagar,
Training on Kharif onion nursery management District Pune
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune
GRIH RS R BT U | HIHIAIY — IS (G g Igau e, 7 a8, 2020
Kharif onion nursery RINTTOTR, Elﬁf SRT BT M@ - =7 7Ra BRI & dea W Tﬁ fSfem
management G ST T T YU TR U780 Hrichy 7 July, 2020 Jawulke,
Training on Kharif onion nursery management District Pune
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune
@Y @S Y e AT — ST U g U Faaned, 20 Ja8, 2020
by SR, JOT GRT #RT 79 — A7 1Rq PRIPH & dgd | @edare!, gor fref
Kharif onion production @GNt ST DT NI FEEH OR HSTeior drichH 20 July,2020 Khadakwadi,

District Pune

TGN ST &1 SIS
Tenfihy

Kharif onion production
Technology

P ~ ST T e AU e,
ISR, gOT GRT A-T Td - 3RT 1RT BRIGT & T8
TRIH QTS BT TR FIUT IR U787 BRIshH
Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

24 a1, 2020
T, gor e

24 July,2020 Gosasi,
District Pune

RS I H 6] @¥In
TR T

Late kharif nursery
Management of onion
crop

HIHY — AT W ofegy IgaU™ Feene,
SR, JOT GRT 3R Td — ART ARG PRIHH & Tgd
ERI @S] Bl TN TeE TR T80 Drishe

Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

T 3, 2020
g, gor et
7 August, 2020
Dhamni,District Pune

gBdl @¥in @It 6 I
Hrenfidhy

Late kharif onion
production technology

WP — WA W g U Freane,
RISHOR, GO gRT 8RT 77d — BT 7Rd BRI & dad
TEd @Y% QST Bl AR JIUT TR ARIET BRI
Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

10 3, 2020

o, T T

10 August, 2020 Varude,
District Pune
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Tecl @¥IE IS B IAGH | AP — WS W6 deg AU Feerne, 19 3R, 2020
Hrenfidhy SRR, qOT GRT 3T 19 — #7 1RG PRIGPH & dgd | o, gor e

Late kharif onion
production technology

TR GNP WST BT T UgUe 0R Uf3reiur Brid

Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

19 August, 2020 Gulani,
District Pune

TGN TST @1 ITe
Tenfihr

Kharif Onion Production
Technology

WIPSY ~ W T Teg IHYH fqae,
ISR, IO7 GRT ST ST SU-ASH 1 & dgd
GRIH QTS & IATGH UEfih iR HfR1avr BrishH
Training on Kharif Onion Production Technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

20 3, 2020

SR, o Rre

20 August, 2020 Karegaon,
District Pune

@S el H T8l @RI% P
TR Tee

Late kharif nursery
Management of onion
crop

WP ~ ST U e U ey,
RISHOR, GO gRT 8RT T7d — BR7 7Rd BRI & dad
TEd @Y% QST B AR JGU R IRIET BRI
Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

22 3, 2020

Ao, g Rrer

22 August, 2020
Pondewadi, District Pune

gBdl @YH @I Y IS
HrenfiehT

Late kharif onion
production technology

AP — ST W& eg SFaUN Feerned,
SR, JO7 GRT 3R Td — ART ARe PRIHH & Tgd
Ted! @RI QTS BT TR TEUT R TfRien Hrisd
Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

2 fia=R, 2020
STgeds, qor e

2 September, 2020
Jawulke,District Pune

ST 1 AT Hrenfireht AP — QST W eIaq SAUN Feeer, 3 RraR, 2020
Onion production RISHRHR, U1 GRT ST SU-AISHT b T8 e &l | Teter, qur e
technology Wt 6 IAa dtenfihr v e srisH 3 September, 2020
Training on Advance technology of onion Taleghar, District Pune
cultivation organized under TSP by ICAR-DOGR,
Rajgurunagar, Pune
3 fFa=R, 2020 HPIATT — TSl U G I Freerer, 8 fFa=R, 2020
TR, gor et RISTRR, 07 GRT BT 9 — A7 71k Prishd & qed | Pigy HaE, o1 Rerm

Late kharif onion
production technology

Tl W% WITST T ST Yo UR Uf31810r shRichd

Training on Late kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

8 September, 2020
KanhurMesai, District
Pune

QIS Bl § RS UG
Trenfihy

Nursery management
technology in onion crop

WIPSY ~ W T Teg SHYH fqee,
RITR, GO GRT BT g — BT 7Rd HIfshA & ded
QST Pl A TEUT TR U180 PHRishH

Training on Onion nursery management organized
under MGMG by ICAR-DOGR, Rajgurunagar, Pune

17 RFR, 2020
el o1 forem

17 September, 2020
Loni,District Pune

Tl QT Y S drenfiehy

Advance technology of
rabi cultivation

HIPIGT — DN T e ey e,
SR, IO GRT SRR Sy Su-aisT & dgd
Refl QITST IATE b Heifieh! UR HTRrer HrRishH
Training on Rabi onion production technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

2 3fpsR, 2020

WIPAGT ~ W W GG
Y™ fcened,
RS, g0

2 October, 2020 ICAR-
DOGR, Rajgurunagar, Pune

PE s




@k qifier gfcaed 2020

rabi cultivation

& QIS BT AN T§U9 R T80T hRighy

Training on Rabi onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

vz IS T4 AT i 7 3mSR
Topic Event and organizer Date and venue
v&fT Wl b I HNfih | TIPSy - AN Wd degd JIIEuE Feer, 3 3RER, 2020
Advance technology of JSHTR, gOr GRT HRT M@ — #RT1 1RT BRIHA & T8 arhiE, ot foret

3 October, 2020
Wafgaon,District Pune

vt @t & I drenfihr

Advance technology of
rabi cultivation

HIPIIT — DN T e ey e,
SR, qOT GRT 3R Md — 3RT ARa PriHH & T8
Y&l TS T RN T R SfRIEIT BhRish

Training on Rabi onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

15 3R, 2020
TR, ot e

15 October, 2020
Gosasi,District Pune

%t @t 6 Ia drenfih

Advance technology of
rabi cultivation

AP — QST W I8g AU Feererd,
TR, gO7 GRT A-T Td — #RT 1RT BRIHT & T8
R&f QTST T XY FIUT IR TG0 DrRIchH

Training on Rabi onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

17 3R, 2020
TR, gur e

17 October, 2020
Khairewadi, District Pune

rabi cultivation

& QIS BT AN U§UT UR W80T hRighy

Training on Rabi onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

R&fT QITST I et HIEfiehl | HIpy — WIS 6§ aIgg Sgau™ e, 19 3ReR, 2020
Rabi onion cultivation RIS, Y01 GIRT SR STIfr Su-2IoHT & T8 P foi v, IR, got
technology QN e Td ol ITe Urefiichl iR ufdrerr srisha L
Training on Onion bulb and seed production 19 October, 2020 KVK,
technology organized under SCSP by ICAR-DOGR, Baramati, District Pune
Rajgurunagar, Pune
veft @eft Y S WA | WY - N W6 ded U e, 22 SRR, 2020
Advance technology of RSO TR, HP\T GRT IRT M@~ #RT 7RG BRIHT P et T, E,FUT e

22 October, 2020 Varude,
District Pune

ST e Y Wt dienfidhr

Onion bulb cultivation
technology

VeI, SRTHC, STeAT, SFEHGATR Ud WIpSTIH — W T

TG SFTHUH FIRTer, ISR, gor gRT @It Wl
FI Iod Tenfih W I ufdierr prishH

Training on Advance technology of onion

30 3RpeER, 2020 ARSI,
TTIePT oid], TSTell ST
30 October, 2020
Mirajgaon, Tal. Karjat,

Onion seed production
technology

Td 5T STeT i SAa Uenfid ) i ufdremr
PrRisHT

Training on Onion cultivation and seed production
technology organized by ADT, Baramati, ATMA,
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

cultivation organized by ADT, Baramati, ATMA, District Ahmednagar
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune
RISEESKCARSICo] TSIET, IRM, 3TCHT, JEHGHR Ud HIP3f — RIS U | 30 3fpaR, 2020
Aleifireht e SFTAUN PR, ISR, J01 GRT @151 Wl | DINTE, T dotd, Rrem

ISR

30 October, 2020
Koregaon, Tal. Karjat,
District Ahmednagar
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TS 1 FAARR HEfiedl | SIS, IR, SATcHT, SEHGTR U HIHSY — N W@ | 31 3FgeR, 2020
7q o e AU Feeer, ISR, g0 GRT ST Wl | 3RURTE, AT ST, e

Post-harvest technology
and marketing of onion

FI Ied Alenfiht tg Arhfen w g ufdrer
PRIGT

Training on Advance onion cultivation technology

ISR
31 October, 2020
Arangaon, Tal. Jamkhed,

and marketing organized by ADT, Baramati, ATMA, | District Ahmednagar
Ahmednagar&ICAR-DOGR, Rajgurunagar, Pune

RS BT H H AefiSia w@ | TSIST, IRM, 37T, EHGTR T HIhaid — RIS ¢8| 31 3peR, 2020

3T UEA qAT TEUT e ITHU FReerd, ISR, quF GRT @IS f3rept, AIeepT STRds, ftett

Pest and disease
identification and
management in onion
crop

1efiSiia Ta AT TEE TR ST HiRTer HrishH
Training on Pest and Disease Management in onion
organized by ADT, Baramati, ATMA, Ahmednagar &
ICAR-DOGR, Rajgurunagar, Pune

TR

31 October, 2020 Zikri, Tal.
Jamkhed, District
Ahmednagar

& =TT B AT Hrenfidh

Rabi onion production
technology

WIPSY ~ W T Teg SHYH fiqeerd,
RIS, GO gRT 8R7 77d ~ BR7 7Rd BRI & dad
W = B IATeT HEifihl R HfereT BrisH
Training on Rabi onion production technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

4 qawR, 2020

TEThaTe!, qor e

4 November, 2020
Gadakhwadi, District Pune

& QST BT G YaE

Rabi onion nursery
management

WIS — TN W TR SgHu Feened,
RARGTR, QU1 GRT 3T G - A7 1Ra HRIHA P q8d
Y&l QITST T XY UeE TR U610 hrishH

Training on Nursery management of rabi onion
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

10 qg=R, 2020

e, gt forerm
10 November, 2020
Gulani,District Pune

Y&l QTS ol YT Te
Rabi onion nursery

WIS — W W g U Fened,
ISR, gOT GRT A-T Td - 3RT 1RT BRIHT & T8

27 Fa=R, 2020
I, gor et

management &t 1T BT T IR o) Ufdreior e 27 November, 2020
Training on Rabi Onion nursery preparation Ranmala, District Pune
organized under MGMG by ICAR-DOGR,

Rajgurunagar, Pune

S A JOIR T FAAR | HIHSY — WS W9 oI SFHU Feerer, 2 - 4 =R, 2020

ERE] SR, IO GRT @IS IATGH Td HUSRUT Wenfieh )R | AIgpergy - @& W& aeg

Onion Harvesting and TIfreoT hrishH S e,

Post-Harvest Training on Onion production and storage RSTOR, E@

Management technology organized by ICAR-DOGR, 2-4 December, 2020ICAR-
Rajgurunagar, Pune DOGR, Rajgurunagar, Pune
v&fl ST Sl IATe HHeNfiehl | HIpergy — @IS U6 dgg Sgau feaned, 9 fda=R, 2020

Rabi onion production
technology

JSTHTR, gO7 T1 HiY Ao g, TRRIOAE GRT
SN ST SU-AISHT o dgd ¥ol Tl Seare
TIENfhT W Hfererr BrRiH

Training on Rabi onion production technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune and KVK, Narayangaon

P fasm g, AREOATT
9 December, 2020 KVK,
Narayangaon
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v IS Td STTASTH e 7 ST wIe
Topic Event and organizer Date and venue
@S el Y ISTS, SUTR TG | TGS — W UG e ITHu™ Ferer, 15 =R, 2020
BIS SRR, JOT GRT #RT Mg — #R7 1R4 $RIPH & dgd | feisarst, gur e

Harvesting, curing and
grading of onion bulbs

G QIS DT Jels IR UTRTE0T BrishH

Training on Kharif onion harvesting organized
under MGMG by ICAR-DOGR, Rajgurunagar, Pune

15 December, 2020
Mitgudwadi,District Pune

@ Y He H ISP Td
STl FEU

Fertilizer and water
management in onion
crop

P — DS 4 g Igau feaned,
RSGHR, gOT GRT #RT G — #RT ARG PRIH & Tgd
& @ T AT Wil R Afren HrisH
Training on Rabi onion production technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

18 f&a=R, 2020

gema 4R, e gor

18 December, 2020
Wadgaon Pir, District Pune

R&f RITST et el T
IATe Hrenfieht

Advance production
technology of rabi onion
crop

WP — TN W g U Freaned,
SR, JO7 GRT 3R M9 — #RT ARa PRIHH & Tgd
J&fT RIS T IcdTeH HEfiihl W Hfer HrihA
Training on Rabi onion production technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

28 fe=R, 2020

TRFR, o Fer

28 December, 2020
Khairenagar, District Pune

R&f1 RITST et el T
SIEICS

Advance production
technology of rabi onion
crop

WP ~ ST T e AU ey,
ISR, goT GRT A_T Td - 3RT 1RT BRIGT & T8
RS RIS T IedTeH HEfiihl W Hfer HrishA
Training on Rabi onion production technology
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

30 fewmR, 2020
arohiTia, gt frer

30 December, 2020
Wafgaon, District Pune

. ARft /A, Thangasamy

1T RN H O aed U
STeT gae

Nutrient and Water
Management in Onion
nursery

WIS — WA W g U Feane,
RSITR, Gt GRT 3T g — BT 7Rd HIfshA & dadt
IS BT RN MU W HERIE & sl & oty
TIST&T0T rRishH

Training on Onion nursery management organized
by ICAR-DOGR under MGMG for farmers of
Maharashtra

17 RFR, 2020

o, o1 forem

17 September, 2020 Loni,
District Pune

@S Wd egd § UiNe e
U STl FEU

Nutrient and Water
Management in Onion and
Garlic

PSS — TN T e gy fFeamer,
TR, gOF GRT A-T Td — #R71 7RG BRIHA & T8
ST BT SHIET R HERTY & {1 & fore mifdraqor
DRI

Training Rabi Onion Production organized by ICAR-
DOGR under MGMG for farmers of Maharashtra

4 FqqR, 2020

TeRgaTS!, gur el

4 November, 2020
Gadakhwadi, District Pune

PHegmult TRUTE / Kalyani Gorrepati

TR Tae

Post-harvest management

WIHIY ~ W T TeG SIHYH fiqenerd,
SR, J07 GRT @IS d Tgg 1 denie Wt R
e fea=fir mfreror erishH

Three days training programme on Scientific
cultivation of onion and garlic organized by ICAR-
DOGR

26 WReRl, 2020 HIP3IT -
TS O g AU
e, ISHTR, gor

26 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune
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FRACIR HaUT AP — QT W& e AU Fraemer, 27 WReNl, 2020 HIPH3IT -

Post-harvest management

SR, IO GRT @IS U4 g 61 denfie Weft R
I e wfreror sprishH
Three days training programme on Scientific

cultivation of onion and garlic organized by ICAR-
DOGR

RIERCAESSICRRRIN]
fReTer, ISR, qot

27 February, 2020 ICAR-
DOGR ,Rajgurunagar, Pune

IS el Dl HAARR TGET
Post-harvest management
of onion bulb

WiicheaRal fheT Hraf~ier it Sfeam, Toum, gRamm
GRT YRS Ud HIhard — WS Ud ol STxier
fGerer, ISR, g0 gRT urad €IS IA1GH TR
ST o feawfiar mfdreror risha

Thirty days training programme on 'Quality seed
grower' sponsored by Agriculture skill souncil of

India (ASCI) Scheme, Gurugram Haryana, organized
by ICAR-DOGR

28 TReRl, 2020 HIH3FY -
TS W AR STTHU™
R, IS PTR, qot

28 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

AR Tae

Post-harvest management

WIPSY ~ W T Teg SHUH fqeed,
ROTR, 0 GRT QN Ud oTeg bl raaTiies |l
W Uever PHRiH

Commercial cultivation of onion and garlic
organized by ICAR-DOGR

6 "/, 2020 9IHIIT —
QIST U T8 SIseT
fReTe, ISHTR, gor

6 March 2020 ICAR-DOGR,
Rajgurunagar, Pune

[BRIESAIE R ESIRY
Al & oy

Benefits of Controlled
Onion Storage Structure
Technology

el FRACH U1 ., qOT b A1 FEINT FRb WIHarY —
QI Gd @Tej SR Fermerd, JITHR, g0 gRI
faepfia FRIf w7 YoeRoT FRaT Aenfih!
Controlled Onion Storage Structure Technology
developed by ICAR-DOGR, Pune in collaboration
with Kala Biotech Pvt. Ltd., Pune

20 3RRER, 2020
Pl SAC UT. fo1., ThH,

qur fFe

20 October 2020 Kala
Genset Pvt. Ltd., Chakan,
District Pune

Mg TR & oy @t @
T H e
(=)

Nutraceutical in onion

and garlic for human
health (Virtual)

58T RIg gl HIevseH, s fogt
Brahma Singh Horticulture Foundation, New Delhi

28 FawR, 2020

73 fogt
28 November 2020 New
Delhi

dt. wtaT/ V. Karuppaiah

S W& Aggd | e
Trefisia veee v @d SR
Management of Insect

Pests in Onion and Garlic
& Field Visit

WG ~ T T egH Irgau e,
ISR, IO7 GRT S STl SU-AST & d&d
N d dggd ol I Ire Hrenfih! W o=
feasitar mifdreror srishH

Three days Training Programme on Scientific
Production Technology in Onion and Garlic
organized under SCSP Scheme by ICAR-DOGR,
Rajgurunagar, Pune

27 WReRl, 2020 HIPIIT -
QST Ud Teg S8
fReTed, ISHTR, gor

27 Februray, 2020 ICAR-
DOGR, Rajgurunagar, Pune
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Insect pest of onion and
garlic

FGeer, ISR, Y0 gRT urad §i9 IATGH TR
SIMNTT U= fea=dar wfdrerr prishH

Twenty-five days training on Quality Seed Grower
sponsored by Agriculture Skill Council of India
(ASCI), Gurugram Haryana, organized by ICAR-
DOGR, Rajgurunagar

v IS Td STTASTH e 7 ST wIe
Topic Event and organizer Date and venue

@ g P DI lideave hel wrefier it Sfear, Toum, gRamm | 11 A€, 2020 9Hed -
BIKISIES SRT RIS & A1y — I G4 dTeg JIgaur QT U4 STEg AU

e, ISHTR, gor
11 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

@S g g | Pic
BINISIERCEE|

Management of Insect
Pests in Onion and Garlic

WIS ~ DN W g U Faned,
ISR, gO7 GRT ST STl SU-AST & d&d
TS Td o] 1 d=TTiep el W ol it fdreror
BRIPH

Three days Training Programme on Scientific
Production Technology in Onion and Garlic
organized under SCSP Scheme by ICAR-DOGR,
Rajgurunagar, Pune

13 91, 2020 HPH3FY -
QST Ud Teg SIseT
e, ISHTR, gor

13 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

@ g e § hic
BINISICRCEE

Management of Insect
Pests in Onion and Garlic

HIPIGT — DN T e ey e,
SR, JO7 GRT SRR ST SU-JISHT & dgd
QTS Td g 1 el Sedre Hrenfiedl W e
feaefir ufdremor wrigA

Three day Training Programme on Scientific
Production Technology in Onion and Garlic
organized by ICAR-DOGR, Rajgurunagar, Pune
under SCSP Scheme

18 H/E, 2020 HHIIT -
RIERCASESSICRRRIN]
T, ISHTR, gor

18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

Report on garlic varietal
trial 2018-19 conducted
under AINRPOG
programme (Virtual)

22-26 June, 2020

31f3Y 997 / Ashwini Benke

G AR S G g | &P 22 - 26 57, 2020 & aRM RN e 24 3[4, 2020

Y™ Acdd URASHT & | R RIS 1d ST JIIEY Acdd GRS 6 AIHII — W WG g
3icid oegT fpella wemr | affes g do UM Feaer,
2018-19 R RUlE (@=d) | AINRPOG Annual Group Meeting conducted during | ISFTR, 01

24 June 2020 ICAR-DOGR,
Rajgurunagar, Pune

Integrated Nutrient and
weed management in
Onion

Three days Training programme on "Scientific
Cultivation of Onion and Garlic"

Wikq 919 /Sourav Ghosh
@S H Ghighd IS ocd U | WIS U4 dTgg ol deiifies Weft R ofF el uf¥regor | 26 wRast, 2020 WIhary -
TRUTIR FFUT PRIPH QT Ud STgg AU

fReTer, SR, gor
26 February, 2020ICAR-
DOGR, Rajgurunagar

I § A T WROdaR
IPEE

Nursery and weed
management in Onion

P — DS G g Sgau feaned,
TR, g07 GRT WI1ST U AgG ! STETied @t
WR I et ufererr ud Sieehal  BRishH

Three days Training-cum Awareness Programme
on "Commercial Cultivation of Onion and Garlic"

6 #rd, 2020 Y3 -
EIERCKRERCRGLIN]
R, IS PTR, qor

6 March, 2020ICAR-DOGR,
Rajgurunagar
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N U4 e H R W | WIS Ud g ol dete Wit R o sy wf¥igmr | 12 W1, 2020 HigsTy -
GRYTAR Y&E ERnE) QN TG A AU

Nursery and weed
management in Onion and
Garlic

Three days Training programme on "Scientific
Cultivation of Onion and Garlic"

fRmer, TR, gor
12 March, 2020 ICAR-
DOGR, Rajgurunagar

T § AN UG @RIdIR
IPEIE]

Nursery and weed
management in Onion

S T4 e 1 I wWeft W < feawfir wfdreor
BRI

Three days Training programme on "Scientific
Cultivation of Onion and Garlic"

13 R, 2020 WH3FY -
ST U e I
fRaTed, ISETR, gor 13
March, 2020 ICAR-DOGR,
Rajgurunagar

13 HrE, 2020 HHIAIY -
SIS O TR SR
fGeTer, ISR, g7
Nursery and weed
management in Onion

13 HrE, 2020 WY — QST Ud Tag AqHUH
e, ISTHTR, gor

Three days Training Programme on "Scientific
Cultivation of Onion and Garlic"

17 9/, 2020 HIP3FY —
RIERCEE RS RCEERIN]
ferer, ISR, qo7
17 March, 2020 ICAR-
DOGR, Rajgurunagar

T U4 ofeqgd § T i
ERUTIR TG

Nursery and weed
management in Onion and
Garlic

QST Ud FegT h Jeties Wt W A ot nfreor
BRIHH

Three days Training Programme on "Scientific
Cultivation of Onion and Garlic"

18 A, 2020 WHIIII -
TS U ARG STHU
e, ISHTR, gor
18 March, 2020 ICAR-
DOGR, Rajgurunagar

W= dt. w9, /Soumia P. S.

QT & hie Arefisiar eor
PPEIE]

Management of insect
pest of onion

ST ST U & Tgd TS Ta dTeg D
EEIIRCACRIRMNIEACERIDRINE R AU E

Three days training programme on 'Scientific
Cultivation of Onion and Garlic' under SCSP Scheme

27 WReRl, 2020 {Pp3FH —
IS T e AU
fFeeTer, ISR, gor

27 February, 2020 ICAR-
DOGR, Rajgurunagar

TS T oAgGT T hic
Trefisfia yee w& @d SR
Management of insect
pest of onion and garlic
and field visit

ST Y-S & ded 1ol U e
TGRS Wl R A fSaiia ufdrerr v SeRodar
PRIHH

Three days training- cum awareness programme on
'Commercial Cultivation of Onion and Garlic' under
TSP Scheme

6 Ard, 2020 YIPH3FY -
ST U4 ARG ST
e, ISETR, gor

6 March, 2020 ICAR-DOGR,
Rajgurunagar

@ W& e B P
BIKISIE]

Insect pest of onion and
garlic

TficheaR Rt BISfIT 31Tt e, Toum, gRamn
SRT T Tore 15 ScdTesd IR o feawfiar wfdremon
PRIBH

Thirty days training programme on 'Quality seed
grower' sponsored by Agriculture skill souncil of
India (ASCI) Scheme, Gurugram Haryana.

10 9/, 2020 HH3FY -
RIERCKE RS RCEERIN]
fQeTer, ISR, qo7
10 March, 2020 ICAR-
DOGR, Rajgurunagar

T T4 e &b hic
Arefsfiat @1 wde qer Wd
aRT

Management of insect

pest of onion and garlic
and field visit

SR ST IU-ASHT o ded TSl U AT D!
ATTTep el W oA fadter e i

Three days training programme on 'Scientific
Cultivation of Onion and Garlic' under SCSP Scheme

12 A, 2020 9iHY -
ST U oTeg IR
e, ISTHTR, qor
12 March, 2020 ICAR-
DOGR, Rajgurunagar
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S T4 e P Ple
Trefisiial o1 gee T @d
aRT

Management of insect
pest of onion and garlic
and field visit

AP — ST W& g SauH Ferne,
ISR, Y07 GRT SRR ST SU-3ASHT & dgd
TS Td S8gT D Jeiiep el W A o=t fdvamor
BRIHH

Three days training programme on 'Scientific
Cultivation of Onion and Garlic' under SCSP Scheme

17 5/, 2020 WiHIIT -
EIERCKReRCEGLIN]
freer, IS HTR, o
17 March, 2020 ICAR-
DOGR, Rajgurunagar

3rofig §t. w1t/ Rajiv B. Kale

(Online)

technology' for farmers organized by Rural
Development Centre, Bank of Maharashtra, Indapur

TS 2l I Hrenfiich! THdihe, RTEH & I b BT P folt @Sl I Iere 2 3R, 2020
(317 18 ) Hrenfiiht & nfdrerr wriH T, et
Onion Production Training on 'Onion Production Technology' for 2 August 2020 MPKYV,
Technology (Online) farmers organized by RAWE Students of MPKV Rahuri

Rahuri
2 3R, 2020 T faee s, da ST FERTY, QR gN fhami | 21 fFaRR, 2020
THdihe, RTE P fo1u =ToT i Welt g yee e w® mfod IR, AERTY
Onion cultivation and TTRT&T0T prichH 21 September 2020
management technology | Training on 'Onion cultivation and management Indapur (MS)

[SRIESAIE R ESIRU]
Improved Onion Storage

Technology: Controlled
Onion Storage Structure

ST U4 e STgU™ Feeer, ISR, o gRT
R RIS w7 YogRYT FReT Senfieh!
Controlled Onion Storage Structure Technology
developed by ICAR-DOGR, Pune in collaboration
with Kala Biotech Pvt. Ltd., Pune

TS I SeareT St P, § 3ffh WERTY, $]/IR SR fhaami & fog =et | 29 fFamR, 2020 $<IER,
CiakiEs) f I dienfid w T ufdrerr wrisa TERTY
Onion Production Training on 'Onion Production Technology' for 29 September 2020
Technology (Online) farmers organized by KISAN, Bank of Maharashtra, | Indapur (MS)

Indapur
I DS YUSRY WY : | Pell SR W1, fol., gor o A1 HEINT &= HIPHSFT — | 20 3RReR, 2020 Hel

SFIE o1 for., @meuT, gor
ISEI

20 October 2020 Kala
Genset Pvt. Ltd., Chakan,
District Pune
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HIfds-19 AgMRI Hi aRFRUfHET IR uger & gait
YT I} ITST I i ueef|

TG HedTu i WTel Td IS oTeh R&T H WIS e Hgeayqut
et FuTeht 21 I8 U U a9 BEd § il b
RIS fhRT bt STTSTiaenT § GUR o Aepc! | JAT, IR
TG Y 2T el W fA2Ioer foeTigR H ereTies &R W)
IS Bl SIS I & 1T SFdhet STetary aRfRRUfRI &
foRR ot 78t @S Y Wt srfrepiera: forae mee & forw &
<ifra ol gl et @y AT @Rt o forg eararafes
TR W TRIH TAT &1 GHT ARFAT b SRF RIS DT el
= DT D FHIG Tgi faerd ™ g1 3aR R SR
7t & P @iTst 1 Fer fobet bt ST & o aga
P IusT et UTdt g1 gafory, ag ol foar mm for SR
TR o fHRITgR fSfet § HIgHard — WIS 6 e ST{au™
YT GRT RIS 1 e @bl % 3 IusiefieT fpei iR
3 ITeA Wl ol HicaTiad febarm S|

HIPHIFT — RS Ud Agg JTHUT T GRT IR UGl
& PSR, IR, TSigR o fpead! &3 § =
TG I T Wi B 31U 2 HaT SceMd,
el qAT Sfich ReFd SaeiuH— HISUSIH, TRIVRAT &b A1
TR R gY Wl fhaml & 1Y IReRe d5h
SRR & 17 3T AT &) I forg Hfererr srishy ey
T AR, SR UeY H W& 2019-20 & SRM SEd
I Hrenfifepal & AT 1ot Bl 78 SR b T3 fohesT
i1 for Y Weft R Pt 30 W wee A fhg M)
i BFR TIRR S, TR & Jgam | feiR
et & TREUR siis & UG MG JAT TR, S,
STATAQR, TaregR TUT FeaR | Pol s wTcreiiar
fopamt (U i A ©:) 1 A T Ugel! SR, iR &
TRV &lep 3 & TS TG Dl RIS TR TR
URY fosar TaT| HIfIe-19 AgMRY & PHIROT AT T IIERT
TR dlpers ol fawd aRfRfRl & rasg fpamt =
IS 1 et T R & @ 66 A 71 fibea /@S
bl &R W N gl DT G PR gY Tl Ths BRI
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Performance of rabi onion production in
eastern part of UP during COVID-19
situation

Onion plays a crucial role in food and nutritional
security of human beings. It is an important
commercial crop which can improve livelihood of
poor farmers. Though, the eastern part of Uttar
Pradesh especially Mirzapur has congenial
climatic conditions for onion production at
commercial level, the cultivation of onion was
limited mostly for kitchen gardens. There is
tremendous scope to cultivate onion during both
kharif and rabi seasons at commercial level to
achieve more profit. The farmers of Mirzapur
district generally cultivates local varieties of onion
which yields was very low. Therefore, it was
decided to promote high yielding onion varieties
and other production technology of ICAR-DOGR in
Mirzapur district of Uttar Pradesh.

ICAR-DOGR conducted interaction meetings as
well as trainings for progressive farmers in
collaboration with Seva International, Kashi and
GK Research Development Foundation, Varanasi
to adopt new technologies of onion production in
Mirzapur, Varanasi, Ghazipur and adjoining areas.
A total of 30 field demonstrations on onion
cultivation of newly released variety 'Bhima Kiran'
with improved production technologies were
conducted during rabi 2019-20 in Mirzapur (UP).
Thirty progressive farmers (6 from each village)
were selected from five villages viz, Gangpur,
Bagahi, Jalalpur, Govindpur and Shahaspura of
Narayanpur block of Mirzapur district (UP) with
the support of Agrimitra Farmer Producer
Company, Mirzapur. For the first time, rabi onion
production was initiated at commercial level in
Narayanpur block of Mirzapur. Farmers have
earned a net income of Rs. 41,000-51,000/- per
acre through production of onion bulbs about 66-
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41,000 ¥ 51,000/ - &l I AT AT DI 27 e
wEl, MR, TR, PSR, SR o9 3§ Wiphary -
SFIER PR U U Wpg 71 febeat 1 fquve A
HEIT JUST I &Y | IR AR IR H Uy fpetiom
= DY P R W 30 IToT Y dpR Ufl Tobg w0
51,000/~ &1 g 3 AT Bl A YDPR, TR,
TR, R, ST ey & A sft srfas AR =
HIGHITT — DTSN Ud AT ST HeU &l Fgferat
1 U PR Y Tl b 66 febeet bl o Iut
FIRAA 1 3R TIF 41,000/ - & g 3T R 6|
PRFT GRRA & BRI AT T Alhssd HI fasm
oI & oft g8 3ot @ @t ufer fhetwm At
HR) Y &R R 997 | SURIh TR &6 SRM, fomai =
RATHTITER ST <Pl IR T, W HIRh el SUANT fopalT 3R
fFRIFT SMUR IR AT MraT HICIgoR 3 319 greii &l
7| ATE | 7S, 2020 & SR Af T SAieheeT el
ST 1T oY QS fora gl *fires o 3ffa o el
| gaifd, gafa mal A Sty fRaM eW
IR TR R S Bl @l dxed & o FIR &
I Seai e &3 § fham gRT &Ryt fobw 717 oy
DI YIE HU 1 <@ g1 UG & g frsay feperar g fh
TR 9T T gt T i T <&ft Q1w & et o
TG & o fofy SUgh ¢
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71 q per acre from Bhima Kiran variety even in
national lockdown situation due to COVID-19. Mr.
Shambhu Sahani from Govindpur, Chunar,
Mirzapur (UP) raised onion bulb crop as per ICAR-
DOGR recommended technology and produced 71
q per acre marketable bulb yield. He earned net
income of Rs. 51,000/- per acre as his onion bulbs
were sold at the rate of Rs. 10/- per kg in the local
market whereas, another farmer Arvind Kumar
from Gangpur, Chunar, Mirzapur (UP) produced
66 q per acre onion bulbs by following ICAR-DOGR
recommendations and earned Rs. 41,000/- net
income. His onion bulbs were sold at the rate of Rs.
9/- per kg even in national lockdown situation due
to novel corona virus. During above activities,
farmers were maintaining social distancing, using
face mask and washing their hands with soap or
sanitizer on regular basis. Farmers might have
received more profit if national lockdown was not
induced during March-May 2020. However, most
of the farmers from selected villages are now
ready to cultivate onion crop on commercial scale
as they have seen the profit gained by the farmers
in demonstration areas. The demonstrations led
to conclusion that the eastern part of Uttar
Pradesh is suitable for both kharif and rabi onion
production.



)

Annual Report 2020 ‘ @

DOGR

AT TR

Research Projects

IRATSHT 1: Uforgw  SH-ged T U§9d vd
REDIDG]

fasT wgoM, (VU 3FINS), TSLIHT, TH.9. Tas,
Tq. Mg, df. doudr, doeumit MNurd, 3rfE)
. s=7p, AT Y. T, S Porard, fhRr wwd, wistel
T, femTe Jermg, IReT @re, Aer aiteT, &,
renes pAR, Mt TR (Hremediva, sfR), &k
3MgHS (T SR U hws;, GUT), O.T41. T8l U
IR, df. Pt

IRASHT 2 : IRTRS TS P HTEqH | WS g
STEY A TR GUR

TS T, (VU 3INe), oo meed, sife .
S, TH. 3T, T, . Mds, of. ST, dearol
TRUTE, foRor Wra, wietelt oM, faEeer Temg,
HoTy Tter, SN anle @rs, eiee PAR WS
Pelay

RIS 3 : WIS U e § gUR & forg S
wrenfidhg gfear

TH. e, (VUM 3ravd), AT oY, S, .
PAa, TH. 51, TGS, AN WIS, 3Mb PR TG Fistel!
Ty

URIISHT 4 : WIS T AgGA $T UThiad AATE
PCLoK |

T. MY, (VT 37<Seh), fhvuT Srd, wisted! 8™,
Bl MRUTS, .. Tas, Y. e, Jem 6t.ow.,
framTer Temg, WRa 91, IR, . Bl Td IR 31EHg
(T SR SR s, )

RIS 5 : WIToT Ud eTgg 3 Gehiaha Arefisiia ek
A e & forg A= gfema

TF. O, Mas, (T4 <9h), TF. 3, di. ST,
e oY, . vd faee aemg
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Institute Research Projects

Project 1: Management and utilization of
Allium germplasm

V. Mahajan, (PI), A. ]J. Gupta, S. ]. Gawande, S.
Anandhan, V. Karuppaiah, Kalyani Gorrepati,
Ashwini P. Benke, Soumia P.S., Kuldip J., Kiran
Bhagat, Pranjali Gedam, Vishwanath Yalamalle,
Yogesh Khade, Manjunatha Gowda D.C., Ashok
Kumar, 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, PranjaliGedam,
Vishwanath Yalamalle, Manjunatha Gowda D.C,,
Yogesh Khade, Ashok Kumar and KuldipJ.

Project 3: Biotechnological approaches for
improvementof onion and garlic

S. Anandhan, (PI), Ashwini P. Benke, Kuldip, S. J.
Gawande, Yogesh Khade, Ashok Kumar and
Pranjali Gedam

Project 4: Natural Resource Management
of Onion and Garlic

A. Thangasamy, (PI), Kiran Bhagat, PranjaliGedam,
Kalyani Gorrepati, S. ]. Gawande, V. Karuppaiah,
Soumia P.S., Vishwanath Yalamalle, Sourav Ghosh
R.B.Kale and Shabeer Ahmed (NRCG, Pune)

Project 5: Novel approaches for integrated
pestand disease managementin onionand
garlic

S. J. Gawande, (PI), S. Anandhan, V. Karuppaiah,
SoumiaP.S.and Vishwanath Yalamalle



@

HIFATT

ICAR

k a1 wRREIET 2020

RIS 6 : WITST Td g BT HRiciaR Taes
POl TRUET, YU 3FIydh, |y oY, W, .
FHUT, foRvoT WT, T, T TS, 31eNe IR, faarer
JAHE TF TR, 1. Plet

AT 7 : WIS 9 dgqa Hrenfifesal &
ERRATTROT UG U1 fasSwor

TH.UH. T, U 3FANd, AR Frel, e
I, G BN O T A

=T IRIATSHTY

IRATSHT 1 : ¥ YR WIS Ua g Aead
YT RIS

fosra g, Mea st facfa dgrar @ vRd
BT ST gReg

RIS 2 : WIHIY - 59 HiY Rafdeme
TIUTTE} & AL ¥ ST

TS, THT, Ase AR, oty dgrr : diur i w
PYD ATUBR FREUT TR, 775 gt

gfReeT 3 : A ot aRaeT - Bt wael g
Tiferdht § ot Scares

fremTer Tomg, Teat MR, faxfia R ; aRdiT
PN UM TR

aRASTT 4 : FRY senfidht whim o1 difgs wwaar
TG UG §EATCIROT / ATaATRIhROT

a1t Y. S, Ao Afva, faxiia derar : IR
P SRy aReg

e 5 : Wt § W e : e ofiaer &
AT T WYh ST

T. S THI, T 3, it dgrmar : dir offad
g U1, fol. U@ HIpargu — @S T oTgg U™
TR, ISTHTR, o

IRATSIT 6 : ITST Ta AggA & forg SToiei g S -
DIl

Q.S THT, ASe USRI, TH.QH. e, 37R. €. P,

dt. pouar, rfa . S99k, U 3R, TR U9 U9, T4,
et
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Project 6: Post-Harvest Management of
Onion and Garlic

Kalyani Gorrepati, PI, Soumia P.S., V. Karuppaiah,
Kiran Bhagat, S.S. Gadge, Ashok Kumar
Vishwanath Yalamalle and R. B. Kale

Project 7: Transfer of Onion and Garlic
Technologies and Impact Analysis

S. S. Gadge, PI, R. B. Kale, Vishwanath Yalamalle,
Saurav Ghosh and A. Thangasamy

Other Projects

Project 1: All India Network Research
Projecton Onion and Garlic (AINRPOG)

V.Mahajan, Nodal Officer, Funding: ICAR

Project 2: DUS testing through ICAR-SAU's
system

AlJ.Gupta, Nodal Officer, Funding: PPV & FRA

Project 3: Mega Seed Project: Seed
production in agricultural crops and
fisheries

Vishwanath Yalamalle, Nodal Officer, Funding:
ICAR

Project4: Intellectual Property Manage-
ment and Transfer/ Commercialization of
Agricultural Technology Scheme (IPMT-
CATS)

Ashwini P. Benke, Member Secretary, Funding:
ICAR

Project 5: Development of hybrid in onion:
Ajointventure with Beej Sheetal

AlJ. Gupta, PI, Funding: Beejo Sheetal Seeds Pvt.
Ltd.and ICAR-DOGR

Project 6: Tribal Sub-Plan (TSP) for onion
and garlic

Al]. Gupta, Nodal Officer, S. S. Gadge, R. B. Kale, V.
Karuppaiah, Ashwini P. Benke, A. R. Wakhare, H. S.
Gawali
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T. 1. THT, T 39D, S SU-IISHT — HERTY
Td T, Q. T, T 3N, ST SY—-JISHT -
QAR gadiy &, foRiT A - AR Py sFgau™
EIEE

qRASHT 7 : S fAeius & ey | wrer o
SO STIROT

T4, 3G, U 3w, faxii Agrdm ; widhargy -
T

IRRASHT 8 : AcMSH1 SHH & dférd SaaRade &
HTEIT | QTS § PIfABPIGRT R g8 GhH] T
fapra

T4, 3TFie, TUT 3ivd, Ot AgrIdn « THgarel,
TS ua dtenfivdh foam
TRATSIT 9 : qaTaR qefi Iy AISTT

t. 7goH, T, T, e Aisdt iR, foiy Fgridr
AR P STTHU™ aReg

TRATSHT 10 : WIS 4 S8 & forg S_yfer Srfer
IU-FIST

TH. T, MW, sl iRy, o, T ; AT, dt. a7,
TG, IR, &1, Pl TSiell 7M™, U, 3R, avaR U9 .
T X4, feRiTT AERIAT | RN P SR gikug
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A.]. Gupta, PI, TSP-Maharashtra and S. S. Gadge, P],
TSP-NEH Region, Funding: ICAR

Project 7: Haploid Induction in Onion
through Genome Elimination

S.Anandhan, PI, Funding: ICAR-NF

Project 8: Development of cytoplasmic
male sterile lines in Onion through
targeted mutagenesis of AcMSH1 gene

S.Anandhan, PI, Funding: SERB, DST

Project 9: North EastHill (NEH) Plan

V. Mahajan, S. S. Gadge Nodal Officer, Funding:
ICAR

Project 10: Scheduled Caste Sub-Plan
(SCSP) for onion and garlic

S. S. Gadge, Nodal Officer, A. Thangasamy, V. R.
Yalamalle, R. B Kale, Pranjali Gedam, A. R.
Wakhare, V. S. Gurav, Funding: ICAR
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Awards, Honours and Recognition

ol foolg A8 Bl dTthexd™ 31Tt Blcihoa
TG 3T $fear 2021 & thall PR & foy
AT T

S, o1 HeroM o AT 1 iR, 2020 1 3717
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1. &Y. AT B i 5 FmR, 2020 B 997,
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T’ fovg W Mo I A e H Sf. &t
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YR¥PR 2020 S febam |
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Dr. V. Mahajan selected for award of Fellow of
Confederation of Horticulture Associations of
India-2021

Dr. V. Mahajan awarded Fellow Indian Academy
of Horticultural Sciences in Vegetable Science-
2020 awarded online on 1 December 2020.

Dr. V. Karuppaiah has been conferred 'Young
Scientist Award-2020" by Dr. B. Vasantharaj
David Foundation, Chennai in National
Conference on “Recent Scientific Advances in
Agricultural and Environmental Sciences” at
Chennai on 5December 2020.

Dr. V.Karuppaiah hasbeen awarded for the Best
Oral Presentation on “Evaluation of essential
oils and biological pesticides for organic pest
management in garlic” authored by
Karuppaiah, V,, Soumia, P.S., and Singh, M. in the
International Web-Conference on Food
Security through Sustainable Agriculture
(FSSA) held at SVV Vishwavidyalaya, Indore
during 21-22 September, 2020.

Dr. V. Karuppaiah has been conferred “Young
Entomologist Award-2020" by Agricultural &
Environmental Technology Development
Society (AETDS), U.S. Nagar, Uttarakhand, India
during 4-6 October, 2020.

Dr. Soumia P. S. awarded Young Scientist Award
2020. In 2™ National Conference on “Recent
Scientific Advances in Agricultural and
Environmental Sciences” organized by Dr. B.
Vasantharaj David Foundation, Chennai at
Chennaion 5 December 2020.
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Baghel, ].K,, Das, TK., Pankaj, Mukherjee, 1.,
Nath, C.P, Bhattacharyya, R., Ghosh, S., Raj, R,
2020. Impacts of conservation agriculture
and herbicides on weeds, nematodes,
herbicide residue and productivity in direct-
seeded rice. Soil and Tillage Research 201,
104634.

Benke A. P, Khar A, Mahajan V, Gupta A.J., and
Singh M. 2020. Study on the dispersion of
genetic variation among Indian garlic
ecotypes using agro morphological traits."
Indian]. Genet 80 (1):94-102.

Benke A. P, Nair A, Krishna R., Anandhan S,,
Mahajan V. and Singh M. 2020. Molecular
screening of Indian garlic genotypes (Allium
sativum L.) for bolting using DNA based Bltm
markers. Vegetable Science 47 (1): 116-120.

Bhandawat A., Jayaswall K., Sharma H. and Roy
J. 2020. Sound as a trigger in associative
learning in Arabidopsis for heat stress.
Communicative & Integrative Biology 13(1)1-5.

Das A, YadavR., Choudhary H., Singh S., Khade
Y.P. 2020. Determining genetic combining
ability, heterotic potential and gene action for
yield contributing traits and Yellow Vein
Mosaic Virus (YVMV) resistance in Okra.
Plant Genetic Resources: Characterization
and Utilization. 18(5):316-329.

Das A, Yadav R.K,, Bharadwaj R., Choudhary
H., Talukdar A. Khade Y.P. and Chandel R.
2020. Combining ability and gene action
studies to select okra (Abelmoschus
esculentus) inbred for carbohydrate, vitamins
and antioxidant traits. Indian Journal of
Agricultural Sciences.90(10): 2006-2013.
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Das, T.K., Ghosh, S. and Nath, C.P.2020. Brown
manuring optimization in maize: impacts on
weeds, crop productivity and profitability.
Journal of Agricultural Science 1-12.

Dubey S., Kuruwanshi V. B., Ghodke P. H. and
Mahajan V. 2020. Biochemical and yield
evaluation of onion (Allium cepa L.)
genotypes under waterlogging condition.
International Journal of Chemical Studies,
8(4):2036-2040.1187,5.31.

Ghodke P.A., Khandagale K., Thangasamy, A.,
Kulkarni A., Narwade N., Shirsat D., Randive P,
Roylawar P, Singh I., Gawande S.]., Mahajan V,,
Solanke A. and Singh M. 2020. Comparative
transcriptome analyses in contrasting onion
(Allium cepa L.) genotypes for drought stress.
Plos One. 15 (8) p.e.0237457.

Ghosh S., Singh, K. N,, Thangasamy, A., Datta D.
and Lama A. 2020. Forecasting of onion
(Allium cepa) price and volatility movements
using ARIMAX-GARCH and DCC models.
Indian Journal of Agricultural Sciences, 90 (5):
1009-13.

Ghosh S., Das TXK.,, Rathi N.,, Rana K. S. and
Biswas D. R. 2020. Productivity, profitability
and input-use efficiency of direct-seeded
rice under conservation agriculture. Indian
Journal of Agricultural Sciences, 90 (5):
1004-8.

Gorrepati, K., Thangasamy, A., Kumar, A,
Satpute, P. and Singh, M. 2020. Biochemical
differences between bolted and non-bolted
onions. Journal of Experimental Agriculture
International, 30-35.

Gupta A.J., Anandhan S., Mahajan V., Kad S.K.
and Singh M. 2020. Confirmation of hybridity
in DOGR hybrids of onion (Allium cepa L.)
using SSR markers. Vegetable Science 47 (2):
183-188.

Gupta A. ], Mahajan V., Lawande K.E. and
Singh M. 2020. Screening of onion genotypes
for sets production and raising of early kharif
crop. Vegetable Science 47 (1): 49-54.
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Kale R.B., Gadge S.S., Jayaswall K., Patole A,
Mahajan V. and Singh M. 2020. Ethno-
veterinary medicinal uses of garlic (Allium
sativum) by livestock reares. Indian Journal of
Traditional Agriculture. (Accepted).

Kale R.B., Gadge S.S., Jayaswall K., Patole A,
Mahajan V. and Singh M. 2020. Validation of
ethnoveterinary medicinal practices of onion
(Allium cepa). Indian Journal of Traditional
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Kale R. B., Karuppaiah V. and Gadge S. S. 2020.
Kanda beejotpadanasathi ekatmik
paragibhavan mahattwache (Importance of
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proper production of garlic crop). Radio talk.
20]January. AIR, Pune.

Gadge S. S. 2020. Rabi kandyachi kadhni aani
vikri vyavsthapan (Harvesting and marketing
management of rabi onion). Radio talk. 24
February. AIR, Pune.

Gupta A. J. 2020. Pyaj aur lahsun ki kheti
(Cultivation of onion and garlic). TV show.
Hello Kisan Live telecast. 19 February. DD
Kisan.

Kale R. B. 2020. Kanda va lasun pikache kid va
rog vyawasthapan (Disease and pest
management in onion and garlic). TV show.
17 January. Krishi Darshan, DD Sahyadri.

Kale R. B. 2020. Kandyacha nukasan taranare
anokhe tantradnyan, (Technology to reduce
storage losses) TV Show. 11 December. Jai
Kisan Jai Vigyan, Lokamat 18.

Kale R. B. 2020. Rabbi kanda ropvatika va
lagwad vyavasthapan (Rabi Onion Nursery
and Cultivation Management). TV show. 23
October. Krishi Darshan, DD Sahyadri.

Mahajan V. 2020. Kanda beejotpadan (Onion
seed production). TV show. 14 February.
Krishi Darshan, DD Sahyadri.

Mahajan V. 2020. Rangada kanda aani
vyavasthapan (Late kharif onion crop
management). TV show. 12 October. Krishi
Darshan, DD Sahyadri.
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Virtual XIth Annual Group Meeting of
AINRPOG organized

ICAR-Directorate of Onion and Garlic Research
organized “Virtual XIth Annual Group Meeting of
All India Network Research Project on Onion and
Garlic” on 23 -24 June, 2020. The meeting was
chaired by Dr. T. Jankiram, Vice-Chancellor of Dr.
Y.S.R. Horticultural University, Andhra Pradesh
and Ex. ADG (Horticulture), ICAR, New Delhi. All
the scientists from the ICAR-Directorate and
other network centers attended the meeting. Dr.
Major Singh, Director, ICAR-DOGR, Pune
welcomed the chairman Dr. T. Jankiram, and
senior officials Dr. B. K. Pandey, ADG (Hort.
Division), ICAR, New Delhi, Dr. Vikramaditya
Pandey, ADG (Hort. Division), ICAR, New Delhi
and all the participants. In his inaugural address,
Dr T. Janakiram appreciated the work carried out
under AINRPOG and efforts made by ICAR-DOGR
and all the AINRPOG centers. He stressed on the
importance of yield and quality traits of onion and
garlic. He further added that there is need to
develop collaboration among different research
organizations regarding production of quality
planting material and the prospects of onion
cultivation may be explored in Bundelkhand
regionin collaboration with KVK.

Dr. Major Singh, Director, ICAR-DOGR, presented
the project report, wherein he elaborated about
AINRPOG and its achievements, with the
importance of onion and garlic in day to day life.
Pls from different network centres and nodal
centre presented their progress report in their
respective technical sessions. Salient
recommendations were finalized for each session
after the presentations. Technical session experts
urged to focus on trait specific breeding
programmes, fertigation experiments, refinement
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of existing weed management technologies and
alternative pesticides. Keeping the importance of
viral diseases issues, diagnostic, management
challenges in onion seed crop, committee also
suggested to organize a special 'Brainstorming
session on viral diseases on onion bulb and seed
production’ for the elaborate discussion and to
come out with the possible strategies to overcome
this challenges in near future. The Virtual meeting
ended with the formal vote of thanks proposed by
Dr. Vijay Mahajan, Principal Scientist, ICAR-DOGR,
Pune. More than 60 participants including the
senior officials of ICAR and its Institutes virtually
attended the meeting.

Brainstorming Session on Aggregatum
Onion-Status and Prospectsin India

Indian Society of Alliums, ICAR-Directorate of
Onion and Garlic Research, Pune, and Department
of Vegetable Science, Horticultural College and
Research Institute, Tamil Nadu Agricultural
University, Coimbatore, jointly organized
“Brainstorming Session on Aggregatum onion -
Status and Prospects in India” on 6 February 2020
at Tamil Nadu Agricultural University, Coimbatore.
Dr. L. Pugalendhi, Dean, Horticultural College and
Research Institute, Tamil Nadu Agricultural
University, Coimbatore welcomed the gathering
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and emphasized the importance of seed
propagated aggregatum onions.

Dr. Major Singh, Director, Directorate of Onion and
Garlic Research narrated that Aggregatum onion is
one of the major vegetable crops of South India
which has significant place in South Indian dishes
and Tamil Nadu Agricultural University released
six varieties in aggregatum onion. He insisted on
development of management technologies onlong
term basis for improving the production and
productivity of aggregatum onion. Dr. K. E.
Lawande, Former Vice Chancellor of Dr. Balasaheb
Sawant Konkan Krishi Vidyapeeth, Dapoli, Former
Director, ICAR-Directorate of Onion and Garlic
Research and President, Indian Society of Alliums,
Pune emphasized the importance of aggregatum
onion in South India and role played by TNAU in
developing varieties for the region. He highlighted
the need for conversion of bulb propagated onion
crops to seed propagated ones. Further, he added
that post harvest studies have to be taken up on
storage of rabi harvested crop. The kind of storage
losses viz, rotting, sprouting loss and loss due to
pest and diseases have to be clearly documented.
He emphasized that bigger onion types with 4 to 5
bulblets will be the market need in the near future.
He highlighted that area under aggregatum onion
is increasing but still efforts should be made for
area expansion under onion crop. Further, Dr. K. E.
Lawande discussed about strategic role of Ooty
climate in producing virus free garlic seed planting
material. In this regard ICAR-DOGR and TNAU
should join hands in producing virus free garlic
planting material through biotechnological
approaches parallel to seed plot technique
developed by CPRI, Shimla in producing virus free
potato seed, that has revolutionized potato
production in India.

The Vice-Chancellor Dr. N. Kumar highlighted that,
there is tremendous mechanization in Japan and
Korea for onion cultivation. A team from Tamil
Nadu Agricultural University will be visiting
production areas in these countries to study the
mechanization techniques, which will be adopted
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at home. He further added that aggregatum onion
is an important crop which occupies the headlines
of most media due to the implications caused by
price hike during October- November. Hence,
storage and market research on aggregatum onion
need be strengthened. Further, technologies for
nutrient, weed management and drip irrigation
have to be developed. In agreement with Dr. K.E.
Lawande, he also expressed that Nilgiri is the ideal
location for garlic seed production for the entire
country and in recent years, it is highly affected
due to a latent virus which affects the seed
production from Niligris. As Centre for Plant
Molecular Biotechnology at Tamil Nadu
Agricultural University has an expertise with all
state of the art facilities, efforts should be taken up
to produce virus free garlic planting material. The
technical session was chaired by Dr. K. E. Lawande
and finally, Dr. Vijay Mahajan, Secretary, Indian
Society Alliums concluded the session.

T A TR T §U
. &, . s, areae, SEw, o
Dr. K. E. Lawande, President, ISA, Pune
delivering key note address
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ICAR-DOGR participated in 'Global
Farmers' and 'Krushik'

ICAR-Directorate of Onion and Garlic Research
participated in agricultural exhibition 'Global
Farmers 2020' organized by KVK, Narayangaon,
Pune at its campus during 9-12 January 2020. The
technologies developed by the Directorate were
displayed at Directorate's stall. Dr. Vijay Mahajan
delivered presentation on 'Onion Production
Technology' on 10 January 2020 to create
awareness about onion and garlic technologies
among the farmers. The exhibition was visited by
about one lakh farmers. ICAR-Directorate of Onion
and Garlic Research also participated in
agricultural exhibition 'Krushik 2020' organized
by KVK, Baramati at its campus during 16-19
January 2020. The technologies developed by the
Directorate were displayed at Directorate's stall.
Dr. S. S. Gadge and Mr. V. S. Gurav answered the
queries of onion producers. The exhibition
'Krushik' was visited by about five lakh farmers.

Pl & wferfiET

Participation in Krushik

Celebration of 71* Republic Day

The 71" Republic Day was celebrated at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar on 26 January, 2020. Dr. Major
Singh, Director, hoisted 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
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programmes were organized by the Employees'
Welfare Committee of the Directorate. The prizes
were given to the winners at the end of the
programme.

ICAR-DOGR organized ATMA training
programme for farmers

A training programme on “Scientific cultivation of
onion and garlic” was organized by ICAR-
Directorate of Onion and Garlic Research under
ATMA scheme for farmers of Chandrapur district
(Maharashtra). The programme was of 3 days
during 25-27 February 2020. Dr. Major Singh,
Director, ICAR-DOGR welcomed the participants
and briefed about the ongoing activities of
Directorate for the farmers. He also spoke about
Swachh Bharat Campaign. Different topics related
to onion and garlic cultivation were covered in the
training. There were in total 13 lectures and 7
practicals. The various agro-practices were
demonstrated to farmers at Rajgurunagar and
Kalus farms of the Directorate. Farmers were
exposed to different agro-innovative techniques.
They were also taken to onion market. After
training programme, interactive session was
conducted in which queries from the farmers were
answered by the scientists. In valedictory
function, certificates were distributed to the
participants. The programme ended with vote of
thanks by Dr. S. S. Gadge. The training programme
was coordinated by Dr. S. S. Gadge, Dr. R. B. Kale
and Dr. Kiran Bhagat.
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ICAR-DOGR organized training
programme for farmers of Karnataka

ICAR-Directorate of Onion and Garlic Research in
collaboration with IRDA, Bengaluru organized a
training programme on “Scientific cultivation of
onion and garlic” for 25 farmers of Chamrajnagar
district (Karnataka) during 26-28 February, 2020.
It was sponsored by NABARD. Dr. Major Singh,
Director, ICAR-DOGR motivated the participants
for adopting advance onion and garlic
technologies developed by the Directorate. He also
spoke about Swachh Bharat Campaign. The
training programme was coordinated by Dr. S. S.
Gadge, Dr. R. B. Kale and Dr. Kiran Bhagat. Different
topics related to onion and garlic cultivation were
covered in the training programme. There were in
total 13 lectures and 7 practicals. The various
agro-practices were demonstrated to farmers at
Rajgurunagar and Kalus farms of the Directorate.
Farmers were exposed to different agro-
innovative techniques. They were also taken to
onion market. After training programme,
interactive session was conducted in which
queries from the farmers were answered by the
scientists. In valedictory function, certificates
were distributed to the participants. The
programme ended with vote of thanks by Dr. S. S.
Gadge.
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National Science Day celebrated

National Science Day is celebrated in India each
year on 28th February to mark the discovery of the
Raman Effect by Indian physicist Sir
Chandrashekhara Venkata Raman. ICAR-
Directorate of Onion and Garlic Research
celebrated National Science Day on 28th February,
2020 by involving 200 students and 8 teachers of
Government Residential School for Scheduled
Caste & Neo-Buddhist Girls, Chandoli and
Government Residential School for Scheduled
Caste & Neo-Buddhist Boys, Pethat ICAR-DOGR,
Rajgurunagar. Students got exposure of field and
laboratory experiments being conducted in the
Directorate. On this occasion, debate competition
on 'Vedic Science superior or Modern Science' was
conducted for the students. All the students were
provided school bags and writing kit for education
purpose. Students actively participated in the
competition and first three winners from girls and
first three winners from boys were felicitated with
the prizes. Dr. A. J. Gupta, In-charge Director
addressed the students and elaborated the
importance of science day. Programme was
coordinated by Dr. S.]. Gawande, Dr. S. S. Gadge, Dr.
R. B.Kale and Dr. Pranjali Ghodke. Programme was
compered by Dr. R. B. Kale and vote of thanks was
givenby Dr.S. S. Gadge.
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ICAR-DOGR participated in Science
Exhibition 2020

ICAR-Directorate of Onion and Garlic Research
participated in 'Science exhibition 2020’
organized by Tata Institute of Fundamental
Research (TIFR), Narayangaon, Pune at Giant
Metrewave Radio Telescope (GMRT), Khodad
during 28-29 February 2020. The technologies
developed by the Directorate were displayed at
Directorate's stall. The exhibition has proved a
very good platform for all enthusiastic students
from various schools and colleges in the rural area.
The queries about onion and garlic technologies
were answered at ICAR-DOGR stall. Around
25,000 students visited the exhibition.

ICAR-DOGR participated in Pusa Krishi
Vigyan Mela

ICAR-Directorate of Onion and Garlic Research
participated in 'Pusa Krishi Vigyan Mela- 2020’
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organized by ICAR-Indian Agricultural Research
Institute (IARI), PUSA Campus, New Delhi during
1-3 March 2020. The technologies developed by
the Directorate were displayed at Directorate's
stall. The exhibition has proved a very good
platform for farmers as well as other stakeholders
visited from different states of the India. The
queries about onion and garlic technologies were
answered at ICAR-DOGR stall. Around
10000visitors visited the exhibition stall.
Technical bulletins and folders of ICAR-DOGR on
Onion and Garlic Technologies were also sold to
the farmers. Dr. Rajiv Kale, Scientist (Agricultural
Extension) delivered talk on 'Improved
technologies of onion and garlic and benefits of the
mela for dissemination of technologies to farmers'
on DD Kisan at the stall of the ICAR-DOGR in Pusa
Krishi Vigyan Mela on 3 March 2020.

Training programme for tribal farmers

Three-days training programme on “Commercial
cultivation of onion and garlic” for tribal farmers
from Ambegaon taluka of Pune (Near Bhima
Shankar) was organized by ICAR-Directorate of
Onion and Garlic Research, Rajgurunagar, Pune
under the TSP Scheme on 5-7 March 2020 at ICAR-
DOGR, Rajgurunagar. A total of fourteen selected
tribal farmers participated in the programme. The
training was aimed for creating awareness among
the farmers about commercial cultivation of onion
and garlic in Ambegaon taluka of Pune. Dr. Major
Singh, Director, ICAR-DOGR welcomed the
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participants and elaborated the theme of the
training programme and briefed about the DOGR
developed technologies for the farmers. Dr. Amar
Jeet Gupta, Principal Scientist (Hort.) & Nodal
Officer (TSP) and Dr. S. S. Gadge, Senior Scientist
(Agril. Ext.) coordinated the programme. Dr. Gupta
briefed about the activities under TSP and impact
of TSP on livelihood of tribal farmers. Lectures and
field demonstrations on cultivation of onion and
garlic were arranged. Farmers expressed our
satisfaction and appreciated ICAR-DOGR for
excellent work for the tribal farmers. Certificates
were distributed to all the participants under
training programme. Programme ended with the
vote of thanks presented by Dr. A. ]. Gupta, Nodal
Officer (TSP).

ICAR-DOGR celebrated International
Women's Day 2020

The Women Cell of ICAR-DOGR has organized
International Women's Day 2020 with the
International UN theme “I am Generation
Equality: Realizing Women's Right” in the
conference hall, ICAR-DOGR, Rajgurunagar on 8th
March 2020.The program was chaired by Dr. Major
Singh, Director who spoke on History of Women's
days and need of gender equality. Dr. V. Mahajan,
PS. (Hort.) spoke on the need of freedom for
women at the workplace. A series of games was
arranged to enlighten the gathering about
women's capacity, strength, and rights. The
presentation on “Women's health and role in
Society” was delivered by Dr. Manic Bichkar, MD
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(Anesthesia). A brief presentation was also
conducted by Mrs. Ashwini Benke, Scientist and
Chairman Women Cell on “Coronavirus: WHO
recommended Dos and Don'ts”. A total of eighty
enthusiastic ladies attended the program.The
arrangement of the programme was made in such
a way that gathering can awaken and sensitize
Women's Equality and uniqueness rather than
comparison with the male gender. All required
safety measures need to be taken during public
gatherings was followed.

ICAR-DOGR organized three training
programme under SCSP

ICAR-Directorate of Onion 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 “Scientific Cultivation
of Onion and Garlic

” o«

,“Advance Technology of Onion
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and Garlic” and “Scientific Production of Onion and
Garlic” during 11-13 March 2020, 12-14 March
2020 and 16-18 March 2020. Under Scheduled
Caste Sub Plan (SCSP) scheme, total 88 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. 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, supply chain management, 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 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, farm implements and technical
bulletins. Other than this, Dr. Vijay Mahajan,
Principal Scientist (Horticulture) advised farmers
about preventive measures to be taken against
novel coronavirus. Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension), Dr. R. B. Kale, Scientist
(Agricultural Extension) and Dr. Pranjali Ghodke,
Scientist (Plant Physiology) coordinated the
training programmes. Dr. S. S. Gadge expressed
vote of thanks atthe end of the programme.
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Demonstrations on kharif onion
production under TSP in Ambegaon

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar distributed seed of onion variety
'Bhima Super' for twenty-eight field
demonstrations at selected fields of tribal farmers
for kharif 2020 in Ambegaon taluka (near Bhima
Shankar) of Pune District on 3rd June, 2020. We
have also distributed complete kits of fertilizers,
fungicides, insecticides, weedicides and spray
pump for each selected group of tribal farmers.
Each demonstration is being conducted on one
acre common land of selected farmers group and
each group consist about ten tribal farmers. Tribal
farmers were selected for conduct of
demonstrations on commerecial cultivation of onion
in selected villages of Ambegaon taluka in
collaboration with Integrated Tribal Development
Project (ITDP), Ghodegaon. About 30 tribal
farmers from various villages of Ambegaon taluka
of Pune district attended the programme and
collected the inputs group-wise following social
distancing. Seed and other agricultural inputs were
given free of cost to the farmers. All these materials
were delivered to respective group leader of
farmers near to Bhima Sankar. The farmers were
properly informed about the use of all these
materials. Dr. Amar Jeet Gupta, Principal Scientist
(Hort.) & Nodal Officer (TSP) explained about the
provision of seeds and other agricultural inputs
during the pandemic situation of COVID-19 would
bring relief to the tribal farmers and help in raising
their social and economic status. Mr. H.S. Gawali,
Technical Assistant and Mr. S. P. Yeole, Technical
Officer (Driver) were present on the occasion.
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Distribution of seed and agricultural
inputs by Directorate of Onion and Garlic
Research

Under the Scheduled Caste Sub-Plan, ICAR-DOGR
distributed onion seed of Bhima Super variety,
fertilizers, weedicides, fungicides, insecticides, as
well as sprayers, spades, shovels, etc., agricultural
tools and tarpaulins to 88 Scheduled Caste
farmers from 15 villages viz.,,Vetale, Chas,
Kurwandi, Thugaon, Landewadi, Peth,
Thorandale, Karegaon, Donde, Ranjani, Torne,
Hendruj, Pait, Ahire and Adgaon of Ambegaon and
Khedtalukas of Pune district during 18-20 June
2020. The vegetable seeds of cowpea, tomato,
chilli and okra were also distributed among these
farmers. Seed and other agricultural inputs were
given free of cost to the farmers. All these
materials were delivered to respective farmers'
villages. The farmers were properly informed
about the use of all these materials. On the
occasion, Dr. Shailendra Gadge, Senior Scientist &
Nodal Officer, SCSP expressed that the provision of
seeds and other agricultural inputs during the
corona crisis would bring relief to the farmers and
help in raising their social and economic status.
Notably, the farmers who were allotted the
material were earlier given training by Directorate
of Onion and Garlic Research in the month of
March 2020. Dr. Rajiv Kale, Scientist, Dr. Avinash
Wakhare, Technical Officer, Shri. Vishal Gurav,
Technical Assistant, Shri. Ram Bomble, Technician
and Shri. DilipMundharikar, PS to Director;, ICAR-
DOGR were presenton the occasion.
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ICAR-DOGR celebrated 74" Independence
Day

ICAR-DOGR, Rajgurunagar, Pune celebrated 74"
Independence Day of India on 15 August 2020
with enthusiasm and patriotic spirits. The
Institute building was illuminated on the occasion
for three days. Dr. Major Singh, Director, ICAR-
DOGR hoisted the national flag. After the flag
hoisting, the Director, Dr. Major Singh addressed to
the staff of the institute. In his address,
remembering martyr Shivram Hari Rajguru, Dr.
Major Singh expressed that India will never forget
courage, sacrifice and struggle of our leaders and
brave heroes in the fight of freedom. He
highlighted the Institute's achievements and
contributions for the betterment of the farmers.
He told about country's achievements after
independence through various revolutions,
particularly white and green, for self-sufficiency in
food and milk. He distributed prizes to the
meritorious children of the staff. The
Independence Day was celebrated by taking all the
measures for COVID-19.
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ICAR-DOGR Signed MoU with JSC Company
Seeds Pvt. Ltd. for Onion variety “Bhima
Shakti”

A memorandum of understanding (MoU) was
signed between the ICAR-Directorate of Onion and
Garlic Research, Rajgurunagar, and the ]JSC
Company Seeds Pvt. Ltd. Jalna, Maharashtra on 3
September 2020. The MoU was signed by Dr. Major
Singh, Director, ICAR-DOGR, and signatory
authority of JSC Company Seeds Pvt. Ltd., Jalna
Maharashtra. ICAR-DOGR was also represented by
Dr. V. Mahajan (Hort.), Dr. S. Gawande, PS (Patho),
Dr. Shailendra Gadge, Sr. Sci. Extn. and Mrs.
Ashwini Benke, Scientist (Gen.) & Member
secretary, ITMU. JSC Company Seeds Pvt. Ltd. was
represented by Gopal Jindal and Gopal
Dewanpalli. Bhima Shakti is a red onion variety
identified in the AINRPOG project. This variety has
been recommended for Gujarat, Karnataka, and
Maharashtra for Late Kharif season and Rabi
Andhra Pradesh, Bihar, Chhattisgarh, Delhi,
Gujarat, Haryana, Karnataka, Madhya Pradesh,
Maharashtra, Rajasthan, Odisha, Punjab, and Uttar
Pradesh states are identified, In both season bulb
of this variety attain maturity within 125-135 days
after transplanting. During the late kharif, the
variety has yield potential of 35-40t/ha which is
28-30t/ha in rabi season. Variety is good for 5-6
month storage. Dr. Major Singh has expressed his
views on the potential of this onion variety “Bhima
Shakti” and hopes the best work in seed
production by JSC Company Seeds Pvt. Ltd during
this seed scarcity situation. A vote of thanks was
expressed by Mrs. Ashwini Benke, Scientist, ICAR-
DOGR. The entire agreement work was carried out
by following social distancing norms.

Likewise, ICAR-DOGR also signed MoUs with other
seed companies, viz., Dinkar Seeds, Sabarkantha
(Gujarat), Aaradhya Seeds, Aurangabad (M.S.),
Agro Narmada Seed Company, Pune (M.S.), Parshv
Genetics, Jhabua (M.P.) Dhanlaxmi Crop Sciences,
Himmatnagar (Gujarat), Calix Agri genetics, Jaipur
(Rajasthan) and ODSF Agro producer Company,
Osmanabad (M.S.) for seed production of Bhima
Shakti. ICAR-DOGR signed MoUs with Parshv
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Genetics, Jhabua (M.P.) and Calix Agri genetics,
Jaipur (Rajasthan) respectively for seed
production of Bhima Super and Bhima Kiran.

Hindi Week

Hindi week was organized during 14-17
September 2020 at ICAR-DOGR, Rajgurunagar,
Pune. Hindi week was started with Hindi
workshop on 14 September 2020. The essay
writing competition on “Covid-19 mahamari ke
beech jivanshaili ki badhti swikaryata” (Increasing
acceptance of lifestyle amid the Covid-19
pandemic) was organized during the period in
which 11 staff of ICAR-DOGR participated. The
winners were selected by the jury for first, second,
third and consolation prizes. The winners were
given prizes by Dr. Major Singh, Director, ICAR-
DOGR.

Training and fields demonstrations conducted
in eastern parts of UP to boost up onion and
garlic production

A training-cum-awareness programme for
progressive farmers on quality seed production of
onion and garlic by ICAR-DOGR was organized at
Parshodha, Taluka-Chunar, District-Mirzapur, UP
in collaboration with Agri-Mitra Farmers
Producer Company, Mirzapur and GautamKalloo
Research and Development Foundation, Varanasi
on 17 October 2020. Training was based on
promotion of onion and garlic cultivation and to
create awareness and enhance the knowledge
level of farmers to adopt new technologies of
onion and garlic production in Mirzapur, Varanasi,
Chandauli, Sonbhadra and other adjoining areas.
About 70 progressive farmers from different parts
of Mirzapur as well as Ballia, Vindhyachal and
Ghazipur attended the programme. Dr. Nagendra
Rai, Principal Scientist, ICAR-IIVR and Shri Lal
Bahadur Singh, Director, Agri-Mitra Farmers
Producer Company also grace the programme. Dr.
AlJ. Gupta, Principal Scientist and Nodal Officer
(TSP) emphasized on promotion of onion and
garlic production in eastern part of Uttar Pradesh.
Dr. Gupta delivered lectures on 'Quality seed
production in onion' and 'Scientific cultivation of
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garlic' in the training. Monitoring of 135 kharif
onion demonstrations at farmers' fields was done
on 16-17 October 2020 by Dr. A.]. Gupta along with
Dr. Govind Narayan Singh, Coordinator, Agri-Mitra
Farmers Producer Company. Good performance of
kharif onion crop was observed as farmers are
hard working in nature as well as the climatic
condition is congenial for production of onion in
these areas but plant population was poor this
year. A total of 225 demonstrations on newly
improved onion varieties (Bhima Super and
Bhima Dark Red) and improved production
technologies were carried out during kharif2018-
19 to 2020-21. Similarly, 80 demonstrations were
conducted on rabi onion cultivation with
improved varieties of Bhima Kiran and Bhima
Shakti. Garlic production of Bhima Purple has
been initiated this year in Mirzapur. There is good
scope for cultivation of kharif onion in Mirzapur,
Varanasi, Chandauli, Sonbhadra and other
adjoining areas of Uttar Pradesh.
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Distribution of inputs and conduction of
training by Directorate of Onion and Garlic
Research

ICAR-DOGR distributed seed of onion varieties
viz, Bhima Shakti and Bhima Kiran, fertilizers,
weedicides, fungicides, insecticides, as well as
spades, shovels, etc., agricultural tools to 36
Scheduled Caste farmers from villages viz, Jalgaon
Supe, Karhati, Deulgaon Rasal, Javlarjun, etc. of
Baramati and Purandar talukas of Pune district on
19 October 2020 under Scheduled Caste Sub-Plan.
The vegetable seeds of cowpea, tomato, chilli and
okra were also distributed among these farmers.
Seed and other agricultural inputs were given free
of cost to the farmers. The farmers were properly
informed about the use of all these materials. On
the occasion, training was organized on “Onion
Bulb and Seed Production” by ICAR-DOGR,
Rajgurunagar, Pune in collaboration with KVK,
Baramati. Dr. R. S.Jadhav, In-charge KVK, Baramati
welcomed the participants and elaborated the
need of training programme on onion bulb and
seed production. Dr. Shailendra Gadge, Senior
Scientist & Nodal Officer, SCSP delivered a lecture
on “Onion bulb and seed production technology”.
He also expressed that the provision of seeds and
other agricultural inputs during the crisis would
bring relief to the farmers and help in raising their
social and economic status. Dr. VivekBhoite,
Subject Matter Specialist (Soil Science) stressed
on the importance of soil testing in fertilizer
application while cultivating onion crop and also
explained onion seed production plan. Shri. Vishal
Gurav told to the farmers about proper use of
inputs. Shri. Pradeep Bhapkar, Project
Coordinator, NICRA expressed vote of thanks at
the end of training programme. After training
programme, the seed of onion varieties viz., Bhima
Shakti and BhimaKiran, fertilizers, weedicides,
fungicides, insecticides, as well as spades, shovels,
etc., agricultural tools were distributed among the
scheduled caste farmers.
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Vigilance Awareness Week

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune observed the Vigilance
Awareness Weekduring 270ctober, 2020 to2
November, 2020 with the theme “Vigilant India,
Prosperous India”. The VigilanceAwareness Week
was commenced with a pledge on 270ctober, 2020
by all the staff members of the Directorate to
maintain public service, truthfulness, honesty and
transparency without corruption in the
Institution. The various activities were organized
such as pledge, display of banners and posters,
lecture, various competitions such as debate,
essay and quiz competition for staff of the
directorate to create awareness among the
employees against the corruption. Dr. P. S.Naik, Ex-
Director, ICAR-IIVR, Varanasi delivered online
lecture on preventive vigilance to the staff of the
directorate. With the prize distribution to winners
and remarks of the Director, Dr. Major Singh, the
Vigilance Awareness Week, 2020 was concluded
on 02nd November, 2020. Programme was
compered by Dr Rajiv Kale and vote of thanks was
given by Dr. Suresh Gawande, Principal Scientist
and Vigilance Officer.
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Conduction of training and distribution of
inputs by Directorate of Onion and Garlic
Research in Narayangaon

A training programme on “Rabi Onion Production
Technology” under SCSP scheme was organized by
ICAR-DOGR, Rajgurunagar, Pune in collaboration
with KVK, Narayangaon on 9 December 2020 at
KVK, Narayangaon. Dr. Dattatraya Gawade, Subject
Matter Specialist, Plant Protection, KVK,
Narayangaon welcomed the participants and
elaborated the need of training programme. Dr.
Shailendra Gadge, Senior Scientist & Nodal Officer,
SCSP delivered a lecture on “Rabi Onion
Production Technology”. He also expressed that
the technology of ICAR-DOGR would help in
raising income of scheduled caste farmers. Dr.
Avinash Wakhare, Technical Officer told to the
farmers about proper use of inputs. Shri. Prashant
Salwe, Agricultural Extension Officer,
Development Support Centre, ITC, Narayangaon
expressed vote of thanks at the end of training
programme. After training programme, the seed of
white onion variety Bhima Shubhra, fertilizers,
weedicides, fungicides, insecticides were
distributed to 50 scheduled caste farmers from
villages viz., Panoli and Nandur Pathar of
Ahmednagar district and Ranjani, Nimgaon Sava,
Yedgaon, Narayangaon, Umbraj, Pimpri Pendhar,
Mahalunge, Ganjvewadi, Pargaon and Kalamb of
Pune district. The vegetable seeds of cowpea,
tomato, chilli and okra were also distributed
among these farmers. Seed and other agricultural
inputs were given free of cost to the farmers. The
farmers were properly informed about the use of
all these materials.
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ICAR-DOGR conducted training on
‘Suraksha Hamesha' - safety measures
while spraying of agro-chemicals

ICAR-DOGR has organized a training programme
in collaboration with BASF India Pvt. Ltd and
RAWE students, College of Agriculture, Malegoan
entitled “Surksha Hamesha” training for spray
men and farm worker” in online mode on 9
September 2020. Dr Rajiv Kale, Scientist, ICAR-
DOGR welcomed the participants and briefed
about training. Dr. ChaitanyaTekale, Crop
Development, Specialist-Crop Protection BASF
India Pvt. Ltd. delivered a presentation on
“Surksha Hamesha- safety measures taken during
spraying chemicals (herbicides, pesticides and
insecticides)”. Dr. Major Singh, Director, ICAR-
DOGR provided his remarks on safety handling of
agro-chemicals also discussed consequences of
mishandling of chemicals by farm workers. Vote of
thanks was expressed by Mrs. Ashwini P. Benke,
Scientist and in-charge ITMU, ICAR-DOGR. The
programme was coordinated by Mrs. Ashwini P.
Benke, Scientist and in-charge ITMU and Dr. Rajiv
Kale, Scientist, Agricultural Extension. A total of
hundred participants comprising [CAR-DOGR
technical and supporting staff and farm men,
RAWE students and Farmers attended the
programme.



@

ICAR

fAQerera # wgreAT el Y 1 50 S AHRIE

APIAIA - N @ g Sau  Feermem,
RSTHTR, QU H AP 2 apeR, 2020 &1 i
mgreHT Mieft T 150dT SR BT FHRIEYID FA™T T
3 BRI ¥ R & Wk e, i ik
UFABR SY3T - 9T forT| $7 PRish | miefiare) e
1. IM FHeRaT T Al 91 . woR R, e,
HIPIAIA - QN @ g A FRermer,
RS[eR, qO7 eI g S1fif¥y g7, <M sweriRar 3 Sy
geAford fopar| gfermfia 3 wa<edr a9 oftl 39 3R
TR HET el o SfiaT R e SRl o’ 1 R
STHTE URTHTARI ol FQemery gRT S Tffaftr wR
T o7 fhe +ff fowrs i

319 FraTe § g Sifafy S, I werfar = T,
TR JUT 3RC<edl & fdog S8 e &l
TR fora 37k gt fob Tg 3ot oY S &) Srest & S
o wiefisf fafeer gqad & fawg ofs A1 g arfofy 3
I: Bl o UUeh WK 1 37U+ fraRi | 3ATerT T R
HRAT IR, H R & o0 §, # T oo A URY

242

Directorate Celebrates 150" Birth
Anniversary of Mahatma Gandhi

The 150" birth anniversary of Father of the Nation
Mahatma Gandhi was celebrated on 2 October
2020 at ICAR -Directorate of Onion and Garlic
Research, Rajgurunagar, Pune. Staff of Directorate,
farmers and journalists participated in the
programme. Gandhian philosopher Dr. Ram
Kataria was the chief guest for the event. The lamp
was lit by the Dr. Major Singh, Director, ICAR-DOGR
and the Chief Guest Dr. Ram Kataria. A pledge of
cleanliness was taken by the participants. A
documentary on the life of Mahatma Gandhi was
shown on the occasion. The short film was also
shown to the attendees on the activities organized
by the Directorate throughout the week.

In his speech, Dr. Ram Kataria asserted that the
fight against anemia, amoebiasis, and
uncleanliness is as necessary today as it was
against Britishers by Gandhiji. He further said that
every Indian should give up laziness by thinking, "I
am for India. I will start from myself and make
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ST IR fepaT |
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India capable" and motivate themselves to adopt
Gandhian ideas for a clean and healthy India. He
reminded the Gandhian ideology 'nature has
enough to meet the needs of everyone but not to
satisfy the interests of everyone' to the audience.
Various competitions like Essay Writing, Debate
Competition and Rangoli Competition were
organized during 25 September- 2 October 2020.
The first three winners of each competition were
honoured with prizes and certificates. The women
of each class were felicitated at this occasion.
Onion seeds, fertilizers, pesticides and
agricultural implements were also distributed to
poor farmers.

Director Dr. Major Singh appreciated Dr. Kataria's
work and thoughts. He appealed to follow the path
shown by the Father of the Nation, Mahatma
Gandhi. He said that simplicity and inner strength
would create a 'self-reliant India’. He also lauded
the contribution of former Prime Minister Lal
Bahadur Shastri, who proclaimed 'Jai Jawan Jai
Kisan'. Media personnel were also felicitated on the
occasion for their commendable work. The
programme was moderated by Dr. Vijay Mahajan
and vote of thanks expressed by Shri. Amrendra
Kishor.
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National Unity Day

As per the directions of the Ministry of Home
Affairs, Govt. of India, the birth anniversary of
Sardar Vallabhbhai Patel, “The Iron Man of India”
was observed as “Rashtriya Ekta Diwas (National
Unity Day)” on 31 October 2020 at ICAR-DOGR. A
pledge to maintain the unity and integrity of the
country was taken by all the staff of ICAR-DOGR.

24" Institutional Research Council (IRC)
Meeting

The 24" Institutional Research Council (IRC)
meeting was held during 6-7 November 2020 at
ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar under the chairmanship of Dr. Major
Singh, Director. Scientists of the Directorate
presented the progress report and salient
achievements of the projects in the meeting. The
critical gaps in the ongoing research programmes
were discussed at length and the technical
programmes were finalized, which were approved
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with appropriate modifications. The meeting
ended with vote of thanks expressed by Mrs.
Ashwini P. Benke, member secretary, IRC.

Constitution Day

ICAR-DOGR observed the Constitution Day
(Samvidhan Diwas) on 26 November 2020 to
commemorate the adoption of the constitution of
India. On 26" November 1947, the Constitution
Assembly of India adopted the Constitution of
India, and it came into effect on 26 January 1950.
The preamble of the constitution was read in the
Directorate by all staff on the occasion. ICAR-
DOGR organized awareness campaign focused on
"Citizens' fundamental duties as enshrined in the
Indian Constitution” during 26 November 2019 to
26 November 2020. The campaign was started
with reading of preamble of the constitution by the
staff of ICAR-DOGR on 26 November 2019
followed by awareness programme on
constitutional amendments on 30 January 2020 in
which Shri. Kiran Shinde, Principal, Sarsenapati
Hambirrao Mohite Law College, Rajgurunagar
spoke about important constitutional
amendments and their significance and
agricultural laws. About 60 participants attended
the programme. The different activities were
carried out throughout the year to spread
awareness about constitution among the people.
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25" Institutional Research Council
Meeting

The 25" Institutional Research Council meeting
of ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar was held during 7-14 December
2020 through online mode (Zoom Platform)
under the chairmanship of Dr. Major Singh,
Director. All scientists of the Directorate
presented new research proposals. Various
aspects and issues related to RPPs of ongoing
projects and initiation of new RPPs were
discussed thoroughly. The chairman, IRC
critically viewed all the new research proposals
presented by the scientists and advised to avoid
duplication of work and emphasized to formulate
the projects based on main activities and RAC
recommendations. He also added that each
scientist should have individual project. Mrs.
Ashwini P. Benke, member secretary, IRC
expressed vote of thanks at the end of the
meeting.

Swachh Bharat Abhiyan

ICAR-DOGR started Swachh Bharat Abhiyan
(Clean India Movement) on 16" December 2020.
The following activities were implemented for
fifteen days during 16-30 December 2020 under
this programme.

1. Pledgeoncleanliness was taken by all the staff
of ICAR-DOGR on 16 December 2020.
2. Activities like E-Office implementation and

digitization of ICAR-DOGR office records were
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HIHAII-DS W o U fFeemer
faien 27 fHaR 2020 @ ' uflE weeH, gletiefi

247

10.

11.

12.

carried outon 17 December 2020.

Cleanliness and sanitation drive in the
villages adopted under Mera Gaon Mera
Gauravprogramme on 18December 2020.

Cleanliness and sanitization activities
implemented at residential colonies and
market places of Rajgurunagar on 19
December 2020.

Stocktaking of waste, management and
utilization of organic waste activities were
conducted on 20December 2020.

Campaign on 'Cleaning of sewerage and
recycling of waste water' was organized on 21
December 2020.

Workshop on Swachhata (Cleanliness)
through online mode was organized at [CAR-
DOGRon 22 December 2020.

Kisan Diwas (Farmers' Day) was organized at
ICAR-DOGR for farmers in which importance
of cleanliness in agriculture and PM Kisan
Samman Nidhi was highlighted on 23
December 2020.

Sanitation campaign was organized at
Chandolivillage on 24 December 2020.

Cleanliness activities were carried out at
public places of Rajgurunagar and lecture
was delivered by expert on farm sanitation to
the farmers at ICAR-DOGR. PM event was
shown to the farmers in which Prime Minister
Shri Narendra Modi addressed the farmers
about financial benefits under Pradhan
Mantri Kisan Samman Nidhi (PM-KISAN) via
video conferencing on 25 December 2020.
Onion seed was also distributed to the
farmers onthe occasion.

Drawing competition on Swachh Bharat was
organized for school children on 26
December2020.

Awareness programme on 'Waste
management, polythene free status,
promotion of clean and green technologies,
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SAfdes @l qor gl TEus 1R STRReeT organic farming and Parthenium
PRIHH ST fohaT /T management practices' was organized at
ICAR-DOGR on 27 December 2020.

13. WIHRHU-TN U4 TTgge S e J
faeier 28 feHeR 2020 &1 'Siat FawH iR By 3R
AT Bl d 3fIE ¥ el R SN RachdT

13. Awareness programme on 'Water harvesting
and wealth from waste in agricultural and
horticultural crops' was organized at ICAR-

BRI ST bt o DOGR on 28 December 2020.

14, for7ip 29 feder 2020 1 "Sig Fyefexoli safie 14. Demonstration on 'Biodegradable waste
R Qi_\,f\m e W yeoT ailk treatment and its safe disposal' was
e fire 1 2T s T T conducted and visit to compost pit was

arranged on 29 December 2020.

15. &7 30 R 2020 Pl ARY, A T 1R 15. Public awareness was created through
UReRT & Uge 3iR Heret Hifsar & Areqy & o= slogans, display of posters in public places
SIURERICARIE] and on social media on 30 December 2020.

BT GFaTel &b SR &t 78 fafdrer afofafert

Different activities carried out during Swachhata Pakhwada

248



g

Annual Report 2020

Q
[}
[a]
=

HHg 919 fahr™

Human Resource Development

ufdreror / Trainings

ofif / Title

fodiep Tq 3o wrel / Date and Venue

TS THT1/A.J. Gupta

HHET ~ XTET PN SFTHUM Heler SFpicrl, RIS gRI geged Afer F g
Piere faepr R weue o™ SR’ W STRIRT HfrenT HrisH

Training Programme on 'Management Development Programme on
Leadership Development (Pre-RMP)' conducted by ICAR-NAARM,
Hyderabad (Virtual)

8 - 9 fewR, 2020
WIHST — M P
SFIHUM TaY ITPIGH!, gaRES
8-19 December 2020
ICAR-NAARM, Hyderabad

T. &Rt / A.Thangasamy

AU, WA GRT e AfT 7 ‘TR STUTRa Py Y e H Srgewo
HiSfoNT qUT STerdR] URac SFfHUT o Wi’ WR N 1eor srRieme

Training workshop on ‘Advances in Simulation Modeling and Climate
Change Research towards Knowledge Based Agriculture' organized by
VNMAU, Parbhani (Virtual)

29 S0 9 5 JeIis, 2020
Iy, TRy

29 June - 5 July, 2020
VNMAU, Parbhani

Peamuil MRUTSt / Kalyani Gorrepati

DI — Held QD! AT AR, TS gRT XE By I fareim
IRASHT & dgd I Whiald & oIt s SR WR 3119 ofie feurafy
BIGPER

Online Short Course on SciCom for Smart Scholars organized by ICAR-
CIFE

12 9 25 13, 2020

HIPIT — Do HAID! FTHUT
TR, IS

12-25 May 2020

ICAR-CIFE, Mumbai

R P S uRvg 6t oMt Te It b & A1y Hhery —
Y STIAYT T IADBIGHT, TaxTeIs GRT adel IR H Telamg sergal & forg
I DRI Td 0T BHRichH

Orientation workshop and training programme for ABI units organized
by ICAR-NAARM along with IP&TM Unit of ICAR (Virtual)

17 9 19 3R, 2020

HIP3FY — IR P AU e
repTH), TERTETE

17-19 August 2020 ICAR-NAARM,
Hyderabad

AR B g™ aRyg, 73 gl &t et Te i 3bre gRT 'R H

B STEUF T& e 7 difgd a1 AUPR’ R SRR Brigme @
wifereror

Workshop-cum-training on 'Intellectual Property Rights in Agricultural
Research & Education in India' organized by IP&TM Unit of ICAR, New
Delhi (Virtual)

12 9§ 28 RiamR, 2020

R B iU uRve, 7 R
12-28 September 2020

ICAR, New Delhi

#t. swuaT/ V. Karuppaiah

‘SN e BT TR W e Hfeer srRieer
Training Workshop on 'ABC of Scientific Writing' (Virtual)

18 3FRT & 2 fAa=R, 2020

P ﬁ?ﬂ??ﬁ{ Td WIPaIY — IIERT I
ST eI, HTh

18 August-2 September KVK and ICAR-
NRR, Cuttack
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ofi¥ss / Title

faHie Td TS %It / Date and Venue

fagmr 3R, I@™g/ Vishwnath. R. Yalamalle

ST s, iR, ImEE e fafene, smemle, s & Sa
TN Td el GUR faNT GRT ‘IIarT Bl @t ot fiST it gget
& forg diT ScuTe Hienfiieht e ured R0 hrad § IR 98T’ R
MR 3T TS EIRT R freor wRishy

National Level Online Training Programme on 'Emerging Trends in
Seed Production Technology and Quality Control Framework for
Effective Seed Supply Chain of Horticulture Crops' organized by the
Department of Biotechnology and Crop Improvement, College of
Horticulture, Bidar, University of Horticultural Sciences, Bagalkot,
(Karnataka)

28 fea=R, 2020 ¥ 6 SFA¥l, 2021
IrEE fae, dieR, IrEET s
frafdener, anedle, dHlcs

28 December 2020 - 6 January 2021
College of Horticulture, Bidar,
University of Horticultural Sciences,
Bagalkot, (Karnataka)

31fa= dt. 977 / Ashwini P. Benke

TEIHT Bl Py fEdis, @8 & SRy WIS PiY & Sfel Fee & g W
P I Ta Wil &g GRT ‘U9 SR &1 IR Ud Siearg, ¥1E
B F TP SFTHANT TR ST Tfreror prieew

Training programme on 'Introduction to Python Programming and its
Applications in Climate Smart Agriculture' organized by Centre for
Advanced Agricultural Science and Technology for Climate Smart
Agriculture and Water management, MPKV, Rahuri

7910 13, 2020

TEIHT Bt iy fremdia, e
7-10 May 2020
MPKYV, Rahuri

Hitell U. A4S/ Pranjali A. Gedam

dIeATAg, TR GRT RdTE, S TUT Telidt GRT Sceadr B 96 & forg
fory aifaes qaa veiem # giferan Hifies ATegger fefifed o’ W M
A fTe SR wfreror

International online training on 'Recent Physio-Molecular Digital Tools
in Abiotic Stress Management for Crop Modeling' organized by CAAST,
Centre of Excellence for Digital Farming Solutions for Enhancing
Productivity By Robots, Drones and AGVs, VNMAU, Parbhani

29 S 9 3 JeIE, 2020
PTG, R

29 June - 3 July 2020
VNMAU, Parbhani

STy T, S.31. /Manjunatha Gowda D.C.

P — T PIY ST Ha FHIH], IS GRT PIY H 57t i
RTTIVTCA Codd TRIT S99 TR OR QAT 31 T HTRI&ieT BRishH
Training Programme on Advanced Bioinformatics Tools and its
Applications in Agriculture (SKILL-BIF, ICAR-NAARM) organized by
ICAR-NAARM, Hyderabad (Virtual)

14 9 19 fya=R, 2020
HPHIT ~ THT Py S Feth
SFPICH, TR

14-19 September 2020
ICAR-NAARM, Hyderabad

3roftg . @1et /Rajiv B. Kale

TG TS YEUT T, GRS Y SR aRve, 7S gl gR1 ‘AR
B STHUF IRYG P AMHa FATeH Gy Arsel AftepiRal & forw mfdrarr
EEREIGCEIRC I

Training Management Information System (TMIS) for HRD Nodal
Officers of ICAR" organized by HRM division ICAR, New Delhi

8 s, 2020
qHd AU T§8 U9,
Rt B SrRiE uRve, 78 g

8 May 2020 HRM Division, ICAR, New
Delhi
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319N AR/ Ashok Kumar

TR — T By T T SHBIeH, BRIEIG GRT 'TAYTH BT ST
b TANMED SICT BT T30’ IR WR SN 31 g U&7 BRishH
Online training program on ‘Analysis of Experimental Data using SAS'
organized by ICAR-NAARM, Hyderabad

9 9 17 FgwR, 2020

MPHIT ~ T Py ST Fetr
arpreHt, BREIG

9-17 November 2020 ICAR-NAARM,
Hyderabad

4uUT &TR. fd9d /Bhushan R. Bibwe

IR SMMUST UG HRA, 8 FAeR, YR TRBR GRT ‘UIPHid AU &
SRM P IAG BT HAARR HGeH' W AN a<fer Ui Hrisha

Training Programme on 'Post -Harvest Management of Agricultural
produce during Natural Calamities/ Disaster' organized by National
Institute of Disaster Management, Ministry of Home Affairs, Govt of
India (Virtual)

19 9 21 3RFR, 2020

WP - Rithe, gfrm
19-21 October 2020
ICAR-CIPHET, Ludhiana

WPIAIT — I HY FereR e aRAISHT b qed Ie-Seud, HeleAT Bl
Y fremdio, EH GRT ‘AR SR D T @I AR TR
YUMferdi’ 0R RN 3179 e ufdreror

Online training on 'Smart handling and processing systems of
horticultural produce' organized by CAAST-CSAWM, MPKV, Rahuri
under ICAR-NAHEP, Project

99 14 13, 2020

TEIHT Bt iy fremdis, e
9-14 May 2020
MPKYV, Rahuri

WP — DT AT SFHUTT A, T GRI TIP3T — T Py
FIR f31e RIS & dgd IE ThieN b forl fIei SR W 3119 s
T qIGshH / TfeTeru

Online training on 'Science communication for smart scholars'
organized by ICAR-CIFE, Mumbai under ICAR-NAHEP

12 9 25 T3, 2020
HIHIAI — P HIRDT & TR,
g

12-25 May 2020
ICAR-CIFE, Mumbai

G — I P e e aRASH & T8, 7een Hol Py femdis,
RTE GRT WIS TRl Stenfifehal & iy’ s R SR a1 ams
wifereror

Online training on '‘Advances in smart processing technologies'
organized by CAAST-CSAWM, MPKV, Rahuri under ICAR-NAHEP
project

4 9 15 S, 2020

HEIHT Bot Y fremdia, e
4-15 June 2020
MPKYV, Rahuri

TR SrepreHt, TesTser GRT ‘TIUgferl daR @/ & Jerqd R’ |
ST 3T T Hifdreror

Online training on 'Fundamentals of manuscript preparation'
organized by Researcher Academy, Elsevier

2 ®8, 2020

IR 3repreH!, TooTgar

2 May 2020

Researcher Academy, Elsevier

T, GMEH, AR, SRiener, W 396

Conferences/Symposiums/Seminars/Workshops/Group
Meetings

JoR Rig/Major Singh

HIHIII — RN WG g MTHUH MR, ISR, 0 GRT A
IS AR =TT Td g ead gy uRarsH 6t 11 wg d65
(=)

Xith AINRPOG group meeting (Virtual) organized by ICAR-DOGR,
Rajgurunagar, Pune

23 - 24 3, 2020

HIHIATT — QST U T ATaUT
fRaTed, ISETR, gor

23-24 June 2020

ICAR-DOGR, Rajgurunagar, Pune
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ofi¥ss / Title

famiep Td TS %It / Date and Venue

TIP3 — ST Ud g ATAUH (FReerd, IR, qor TAT FUSHIeisl
HARIRICH 3T ST gRT "IN e, SiI9 IS Td MR Al Wi IRRT &
U o s &1y’ g R Smifiia adH R

Webinar on Onion bulb, seed production and impact of thrips, a vector
of Iris yellow spot virus organized by Entomological Society of India,
New Delhi and ICAR-DOGR, Pune

24 3fpsR, 2020

HIpIIU — DN Ud oTegT AU
FRmTer, ISR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

B3I — TERT I Tt T T, IR gRT e aem fFsf
e, T, AT Fefarett e srgRuUMSiTal & WY =g IR §
IR fRquRes do@

Stakeholders Meeting with public and private organizations, farmers,
policy makers and researchers (Virtual) organized by ICAR-NIASM,
Baramati

4 3miie, 2020

P - IR AP T Ty FRIM,
CINERI]

4 April 2020 ICAR-NIASM, Baramati

oftrer, 7% g g’ e & forg FRIfa dicaesT ®ivA & o= 5@

Meeting of Export Promotion Forum for Onion (Virtual) organized by
APEDA, New Delhi

21 93, 2020 tfer, 73 g
21 May 2020 APEDA, New Delhi

ERID HEIFedh (FHwad), TRAT P srgaa oRve, 78 Rgh grr difea
PRI & AT | IRAT Y rga™ uReg &1 92 af w1 aw vd
IR ERRUI THIRT

92" Foundation Day and Award Ceremony of the ICAR through video
conferencing organized by ADG (Coordination), ICAR, New Delhi

16 Sefrs, 2020
ARAT BN U uReg, 78 gt
16 July 2020 ICAR, New Delhi

T ol P fremdis, XiEd 1 22 & P sruE uRvg doi (aeder) §
M AT

Invitee Member of the XXII Agriculture Research Council Meeting of
MPKYV, Rahuri (Virtual)

1 3, 2020

HET got P faendis, wigd

11 August 2020 MPKYV, Rahuri

ufter, 8 gl gR1 e afd Tafa Y Srel & o Iare sik fafd
g faopfiId erex Jfaur & fog a=der AT o smRifid fiquRe do
Stakeholders Meeting for developed clusters facilitate quality
production and export of selected agricultural products including
onion organized by APEDA (Virtual)

20 3, 2020
fter, =% fegt
20 August 2020 APEDA, New Delhi

eI HRIeD (FH-aY), YR Py UM URys, 73 fagl gRI
TEITaee, WA Py AU aRvg, 73 g &l sreern 4 ‘e et w
HAA’ hHT NTURYT R T@T B & fIq ST difear HhaT dob
Video conference meeting for discussion the concept on 'One District,
one Crop' under the chairmanship of Director General, ICAR, New
Delhi organized by ADG (AACC), ICAR, New Delhi

9 fdwR, 2020

R B sriE uRve, 7 g
9 September 2020 ICAR, New Delhi

P fFFH P, SENTa, RIeT EHeTR gRT $fY e & 6l Bt aefie
FeTePR AT BT a=et Mo

6" Scientific Advisory Committee (SAC) of KVK on organized by Krishi
Vigyan Kendra, Dahigaon, District Ahmednagar (Virtual)

25 RIaR, 2020
25 September 2020 KVK, Dahigaon,
District Ahmednagar

HIHIII - AN (& g NI MR, MR, 0 AT SUSHTATST
NI 31T ST GRT WISt g, T SeuTe Td MR AT Wi aRRA b
U dac et @1 e’ fav R s d€iaR

Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a
Vector of Iris Yellow Spot Virus' organized by Entomological Society of
India (ESI) and ICAR-Directorate of Onion and Garlic Research, Pune

24 3peR, 2020

HIHIATT — QST U T ATaUT
T, ISETR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune
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S, MM e, IU [, f forg Rt org & A o d @&t Bl | 26 3geR, 2020

i AR & |1y A1 ged gfg, mna SR Weft & g &1 ared
TR
Online interview for current onion situation in the country as well as

price hike, import and cultivation with Dr. Radheshyam Jadhav, Deputy
Editor, The Hindu Business Line

HIHIGY — QST U ofggT JAgar
fReTed, ISHTR, gor

26 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

G — WIS d g S FRerd, ISR, gor 6t eftans
THTS GRT PY TR SR AATRDHR ARfT Pl adel dob
Meeting of Agri-Business Incubation (ABI) advisory committee
organized by ABI, ICAR-DOGR, Pune (Virtual)

29 3peR, 2020

HIpIIU — ST Ud ol TTAU
FReTer, SRR, gor

29 October 2020 ICAR- DOGR,
Rajgurunagar, Pune

HIPIII — RN W& dTeqgd ATHUH FQmer, ISHRIR, U GRT ‘aeha
STRReehdT FHTE FrT 1T R €. dh.ud. A8, gd figerds, IR desft
FIAUT HEA, TRIVRAT GRT “GREMHD Acfehdll fI9F IR Tep aTei YRl bl
TS|

Observance of 'Vigilance Awareness Week' and a talk on 'Preventive
Vigilance' delivered by Dr. P.S. Naik, Ex-Director, [IVR, Varanasi
organized by ICAR-DOGR, Pune (Virtual)

2 qdg%R, 2020

HIpIIU — DN U oTeqg TTAU
fReTed, ISETR, gor

2 November 2020 ICAR- DOGR,
Rajgurunagar, Pune

ST JThIeH! 31T Blcidheaxel TSRS BT TATYHT ST Ud 3Msuedes, s
gt g1 ‘SR &t e ¥ YRA H IEIaT e B FerEr o & forg
aeft et o T sy’ W HEIReD, WRAE PR SFEuE gRyg,
73 gt R IR AR

Foundation Day of Indian Academy of Horticultural Sciences (IAHS)
and lecture delivered by Director General, ICAR, New Delhi on 'Next
Generation Technological Interventions to Boost Horticultural Sector
in India towards Self Sufficiency' organized by IAHS, New Delhi
(Virtual)

6 Tawr, 2020

VA, T3 gt

6 November 2020 IAHS, New Delhi

AED HElMe2h (A=), YRR BN AU uReg, 73 gl GRT BN
faafiereat & podforl Sk IHary TR & Feum! & e T B
AT R

Video Conferencing Annual Conference of Vice Chancellors of
Agricultural Universities and Directors of ICAR Institutes organized by
ADG (Coordination), ICAR, New Delhi

5 femsR, 2020
YR PN IFFEUE aRvg, 73 gt
5 December 2020 ICAR, New Delhi

dt. 7gre=/ V. Mahajan

SMETHY o1 e g P fyafdenery & |1 FEan FRd gU WG —
ST U6 G ATAUH (Feeerd, IR, g0 GRT Sg016 AT W)
RN SFREIHT T

Brain storming session on Multiplier Onion organized by ICAR-DOGR
in collaboration with ISA and TNAU

6 - 7 WRa¥l, 2020

HIpIAIU — QN Ud oTed T IFaUT
fRaTed, ISHTR, gor

6-7 February 2020 ICAR-DOGR,
Rajgurunagar, Pune

3TeRY, QUI <l FEIH Hdue Ffife Y S3b
IMC meeting of ATARI, Pune

13 €, 2020
FY fFFH P, TRRIUATG
13 March 2020 KVK, Narayangaon

IR 3TTe] AU TR, el 6t Fwer wees |fifr 6 o so@m
IMC meeting of CPRI, Shimla (Virtual)

24 91, 2020
24 March 2020 CPRI, Shimla
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AP — DS 4 TggT ST e, ISMHTR, guf & IoHd it
I Tellel T fFReqor

Inspected Breeder seed production plots of ICAR-DOGR planted at
ICAR-DOGR

28 713, 2020

HIpIIU — DN U ol TTAU
FRmTer, ISR, gor

28 May 2020 ICAR-DOGR,
Rajgurunagar, Pune

HIHIIT - RN WG e TN FQer, MR, 0 gRT AT
IS IR ST T e e Sgau™ aRarsH 6t 116 wg dob
(F=)

Xith AINRPOG group meeting (Virtual) organized by ICAR-DOGR,
Rajgurunagar, Pune

23 - 24 3, 2020

HIPITH — QST U ofegT ST
fRaTed, ISETR, gor

23-24 June 2020 ICAR-DOGR,
Rajgurunagar, Pune

Ty AT T R Aed ARIBIRAT Y dab

Meeting of nodal officers on Futuristic crop plan

25 S, 2020

WIS ~ ARE P FoMelt Srger
AR, IR T

25 June 2020 ICAR-IIFSR, UP

HIHIII — RN (& e MTHUN FQer, SRR, J0 AT SUSHTaTST
AR 31Tth ST gRT ‘=N e, diST STeT Td 3MeRA Aell Wic IRk B
U dack et @1 e’ faw R S ddiaR

Webinar on Onion bulb, seed production and impact of thrips, a vector
of Iris yellow spot virus organized by ESI, N. Delhi and ICAR-DOGR,
Pune

24 3fpeR, 2020

HIHIATT — QST U T ATaUT
fRaTed, ISETR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

Tl &1 & geiehd &g Qe Td IU HgIifeed, arEr! i o7 dieT 3

Meeting of 'Directors and DDG, Horticulture' for third party evaluation
(Virtual)

26 3R, 2020
YR PN AU aRvg, 73 gt

26 October 2020 ICAR, New Delhi

dieiralt, STeplell Tl THRAITRTR, qot GRT WY WR-PT 2020 96 (37 o)
Joint Agresco-2020 meeting organized by PDKV, Akola and MCAR,
Pune (Virtual)

27 3RER, 2020
digihdl, 3bletr 27 October 2020 PDKYV,

Akola

qTfSep ISTHTST PHRIAH 2020 (TegeT)
Annual Rajbhasha Programme 2020 (Virtual)

26 JawR, 2020
ARG P FHUE uRg, 75 gt
26 November 2020 ICAR, New Delhi

HIHIIT - ARAR P AU TR &A1 b, QU GRT AT Fareesa
ARA A R IR
Webinar on Swachha Bharat Abhiyan organized by ICAR-IARI RS, Pune

30 fegmR, 2020

HPIATT — HRAT P SFTHUT FHAH
&l g, ol

30 December 2020 ICAR-IARI RS, Pune

BRI 3TTe] SFTAUT FRUM, el 61 Fwer™ yeies |fifir &t dob (dd)
IMC meeting of CPRI, Shimla (Virtual)

4 =R, 2020

HIH3FIT — I 7] ST AR,
e

4 December 2020 CPRI, Shimla

BN fae g, TRRIVAG 6 IS FeredR AHfT b dow

Scientific Advisory committee meeting of KVK, Narayangaon

29 feg=R, 2020

P fFFH P, TRRIUATG
29 December 2020
KVK, Narayangaon
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T.S1. AT/ A.J. Gupta

P3TIH — ST U g AU FQaery, ISR, gur 7 RIS sosRor
RET o AR SR I b A H SIS IR R o foll G b 09 H PRI
fepa |

Act as Member for prepare document regarding specifications and cost
of controlled storage structure, ICAR-DOGR, Pune

28 SiHeRt, 2020

HHAY - WS T olggd AaUH
fee, ISETR, qor

28January 2020 [CAR-DOGR, Pune

afre g HfY faafdenes, SroagR gRT Tiied T IR I s+ FeifHT
= H T for

Participated in Brainstorming session on Aggregatum onion organized
by TNAU, Coimbatore

6 — 7 HRaNl, 2020

dfve A1g HiY faafenes, g
6-7 February 2020 TNAU, Coimbatore

dter foheT T P SAfPR A=e Wi, 8 gt GRT STRfd ‘e &
RITE STg wRiewr’ H FARE & fw e B Al & dew & v § et
o

Act as Member of Task Force Committee for monitoring 'DUS Testing
trials of garlic' organized by PPV&FRA, New Delhi

27 BRI, 2020
WIPSIA — WRA P STHUTT T,
i fagt

27 February 2020 IARI, New Delhi

ST ST-THT & dgd Tafd ST =T & gl IR @i
T TeeHT Y R

Monitoring of kharif onion demonstrations conducted at selected
tribal farmers under TSP

3 90 W 3 RyawR, 2020
ST, R ol

3 June and 3 September 2020
Ambegaon, District Pune

HIH3FIT — ST & g SFTAUH FIQeerd, ISR, Q0T GRT AT
I AR ST T @G -icadh SFaU™ aRASHT $HI 113 F7g 35
(@=de)

XIth Annual Group Meeting of AINRPOG held by

ICAR-DOGR, Pune (Virtual)

22 - 24 S, 2020

HIhIIU — DN Ud oTegT AU
RTer, TR, gor

22-24 June 2020

ICAR-DOGR, Rajgurunagar, Pune

TIP3 — ST T4 e JqAUTH Feeer, ISETR, O 7 argdi-1 &
AP R & fory Toe Affy & der & w9 § 79T

Nominated as member of selection committee for interview of YP-I in
ICAR-DOGR

30 SeTs T 4 3R, 2020

HIpIIU — DN Ud oTeg T TTAU
FReTer, SRR, gor

30 July and 4 August 2020 ICAR-DOGR,
Rajgurunagar, Pune

HIH3FIT — ST & e SFTAUH FIQeery, ISR, Q0 H asdi-2 &
HlehR & foly o Ay & I & ©9 § FAHId

Nominated as member of selection committee for interview of YP-II in
ICAR-DOGR

31 IS W 4 3FR, 2020

HIpIIU — DN U oTegT TTAU
PRmTer, ISR, gor

31 July and 4 August 2020 ICAR-DOGR,
Rajgurunagar, Pune

TIP3 — ST & Aeq JqAUH Feeer, ISETR, O 7 arsdi-1 &
HIeThR & fory Tae Afify & sreger & w9 F AT

Nominated as chairman of selection committee for interview of YP-II in
ICAR-DOGR

3 3R, 2020

HIpIIU — DN U oTeg T TTAU
FReTer, SRR, gor

3 August 2020 ICAR-DOGR,
Rajgurunagar, Pune

dter foheT T P SAfUBR AREUT U, T3 gl GRT SgU™ STl Jee
TR I SRR ddfiHR

International Webinar on DUS data management organized by
PPV&FRA, New Delhi

6 - 7 IR, 2020 T3 gt
6-7 October 2020 New Delhi
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IR I & PR R7el & 3red Qg by MU et § = IareT Bt
IR PR 2g FAF fhami & @dl # i @it = ugeHr &t
FARTT &

Monitoring of kharif onion demonstrations conducted at selected
farmers' fields to promote onion production in unexploited areas of
Mirzapur district

16 — 17 3RRSR, 2020

foeiR, SR e

16-17 October 2020 Mirzapur (UP)

SMMEHTAR - SISISIAR GRT AT TR HHIE b AT B IR AIG—fIarg
TR & fory Fofaes wfify & wewr & wu 5 e

Act as a Member of Judging committee for debate competition during
observance of Vigilance Awareness Week by ICAR-DOGR

29 3fagax 2020

TP FLI-ITST Td ggT IATF~YTT
e, ISR, qur

29 October 2020

ICAR-DOGR, Rajgurunagar, Pune

HIHAIY — WIS d g SgEe™ FReerd, ISR, gor § asdt-2 &
HeThR & fory Toe Affy & der & w9 § 79T

Nominated as member of selection committee for interview of YP-II in
ICAR-DOGR

23 ¥ 25 Ta=R, 2020

HIpIIU — DN Ud oTeqgT TTAU
e, ISHTR, gor

23-25 November 2020 ICAR-DOGR,
Rajgurunagar, Pune

IMEHAICeTR-EleisfieR & Sigue ok iefionuageren ufaisHrel & a&d
THIIRU P FTETDR &b foTT TI= AT & 1eer &b g H 71T

Nominated as Chairman of selection committee for interviews of SRF
under DUS and DCMSLO projectsin ICAR-DOGR

25-26 FaeR 2020

TP FLI-ITST Td ggT ATF-YTT
FGeTer, ISR, gor

25-26 November 2020 ICAR-DOGR,
Rajgurunagar, Pune

Y. 3H<-/S. Anandhan

St Aiefiieh! Td hefel YR [G9RT, A dletst, e GRT ‘e
IATGHAT & folg Sta dienfiidht 3k e GUR & WY @ 9rdt emsedd’ W
SR SR § - F e

International E-Conference on '‘Advances and Future Outlook in
Biotechnology and Crop Improvement for Sustainable Productivity'
organised by the Department of Biotechnology and Crop Improvement,
College of Horticulture, Bengaluru

24 9§ 27 FTa=R, 2020

St dienfiidht wa weter gUR 39T, srmar
PHicil, SITH

24-27 November 2020 Department of
Biotechnology and Crop Improvement,
College of Horticulture, Bengaluru

SUCHICIST RIS 317 SfSAT TAT BT — RS T4 e JgHU™
fQeer, ISTHTR, QU GRT ‘WIS dhe, diT ScaTe Ud 3MsRe Jai wie
IRRE & U daex s &1 yura’ vy o) smanford adfeR

Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a

Vector of Iris yellow spot virus' organized by the Entomological
Society of India (ESI) and ICAR-DOGR, Pune

24 3fpeR, 2020

HIHIATT — QST U oTggT ATaUT
fRaTed, ISETR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

AT R B HTET | B — IET TR, IET thell, Harfrgd
AT T AT HIheR PRIHAT I IET T Brieme

National Review Workshop of ICAR- National Professor (NP), National
Fellow (NF), Emeritus Scientist (ES) and Emeritus Professor (EP)
Programmes held through Video Conferencing

10 - 11 f&F=R, 2020
73 fagt

10-11 December 2020 New Delhi

TH.TH. TSN /S. S. Gadge

G — WIS U4 oTgd e fQeNerd, ISR, gul gRT "WToT e,
I ST v 3R A Wic IRk & U daex sy ol u9E’ fIsy )
IR IR

Webinar on 'Onion bulb, seed production and impact of thrips, a vector
of Iris yellow spot virus' by ICAR-DOGR, Rajgurunagar, Pune

24 3fpeR, 2020

HIpIIU — DN U oTegT ITaU
FRmTer, ISR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar
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P e bvg, TRIUATE, g0 5 Reh ug & folg wmemepr  faeive 15 wRa’l, 2020

As expert for interview for the vacant post at KVK, Narayangaon, Pune

Y feT bs;, TRRAUATTE, ot
15 February 2020 KVK, Narayangaon,
Pune

I AR TUTHAT GRT SR &< T BRI (ael)
Honourable PM programme of release of seventeen bio-fortified
varieties of eight crops developed by ICAR (Virtual)

16 3R, 2020
=3 fogh

16 October 2020 New Delhi

T. 4RI /A. Thangasamy

HIHIII — RS W& oTeqgd AT FQTeR, ISAReHR, JUT TUT SUCHIESH
ARICT 31Th ST GRT ‘RN &g, 5T IU1eH Wd 3TER™ el Wi aRRd &
U dacx s 1 o’ 9w WR SRifoa ddH R

Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a

Vector of Iris yellow spot virus' organized by the Entomological
Society of India (ESI) and ICAR-DOGR, Pune

24 3f{eR, 2020

HIpIIU — DN U oTeqd TTAU
fReed, ISHTR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

WIHIT — T el SFFHUH s, Rrefermgh, afier Tig gRT dat A
IS Weft R SRR a6 R

Webinar on Precision farming in Banana organized by ICAR-NRC for
Banana

25 Trﬁl‘l’s‘ 2020

HIPIFIH ~ NTEIT el AU P,
TRRIIG!, el g

25 July 2020 ICAR-NRC for Banana,
Tiruchirappalli (TN)

WIS — ST T TR AT FIaeerd, JITHTR, I GRT Sfore
N d degd R 3MfEe IR eads rfau™ aRaomT df 11 wg o
(ada)

Xith Annual Workshop of AINRPOG organized by ICAR-DOGR,
Rajgurunagar, Pune (Virtual)

23-24 June 2020
ICAR-DOGR, Rajgurunagar, Pune

e, 7 gt gRT ST T i aree wftan S
CHAMAN Online Review meeting organized by MNCFC, New Delhi

THURATGERT, T3 gl GRT SN o7
3T oITsT FHem dob
9 April 2020 MNCFC, New Delhi

Hegoft MUt / Kalyani Gorrepati

BN 1 PHA RGE IR il enfifha’ w IR St g 3T
AR 31k WliheRel Soiifera™d @1 5447 arfifes @ e

International symposium on "Artificial Intelligence Based Future
Technologies in Agriculture" and "54th annual convention of Indian
Society of Agricultural Engineers"

7 - 9 SadY, 2020 g0
7-9 January, 2020 Pune

&t.ars. @ U8 3% fof., AR & dob
Meeting of B.Y. Agro & Infra Ltd, Nagpur

27 SFE’t, 2020 FARR
27]January, 2020 Nagpur

HIP3FIT — WS Td ofgg SFTAUM Froaert, SRR, U gRT AT
S T4 e R 31l AR e Sgau™ aRarsH o 11 Tg 463
(@)

Xith Annual Workshop of AINRPOG organized by ICAR-DOGR,
Rajgurunagar, Pune (Virtual)

23 - 24 3d, 2020

HIpIIU — DN Ud oTedT TTAU
e, ISHTR, gor

23-24 June 2020 ICAR-DOGR,
Rajgurunagar, Pune

257




@

A k qifier gfcaed 2020

ICAR

ofi¥s / Title

fa=Ties U4 31rTST= %U<l / Date and Venue

HHIGT — IET SR STAU 5, T B it o (a=en)
ITMC meeting of NRCG, Pune (Virtual)

17 T 1@ 25 FawR, 2020

AIHSI - I R FTHUH P, 0
17 July, 2020 & 25 November 2020
NRCG, Pune

R, AT AT INGID DT Folad JAT USSR H I T& Fstetip=or ; Iemm
T R BT T AR

Webinar on "Drying and Dehydration of Onion, Garlic and Ginger in to
Flakes and Powder: An Opportunity to Establish Industry"

16 JeTs, 2020 3 T ucd
16 July, 2020 Online portal

IHSII — WS W& e T FQemer, ISMHIR, QU gRT =IN &,
I ST U MR I Wic aRRT & b dacx sy &1 uva’ sy
RN AR

Brainstorming session on Onion bulb, seed production and impact of
thrips, a vector of Iris Yellow spot virus

24 IR, 2020

HIPIT — QST TF el "’ﬂﬂm
R, ISTHTR, Qo7 (I org)
24 October, 2020 online

HPIHIY ~ ST SR ST P, G0 B Gfla S5 (o)
ABI meeting of NRCG, Pune (Virtual)

25 AqwR, 2020
AIHSI - I R FTHUH P, 0
25 November, 2020 NRCG, Pune

4. wda1/ V. Karuppaiah

Tedidt fafdemer, SRR gRT feares B & wTey | W JRET W STRfRid
SR 97 T

International Web-Conference On Food Security Through Sustainable
Agriculture (FSSA) organized by SVV Vishwavidyalaya, Indore

21 - 22 fa=R, 2020

) frafeene™, ger, 98T wey
21-22 September, 2020 SVV
Vishwavidyalaya, Indore (MP)

HAIHIIT — W W& g T FQer, ISR, 0 gRT A
N WF degd IR e AR wicaed AU aRarsHT of 113 Fg dob

(=) XIth Annual Workshop of AINRPOG organized by ICAR-DOGR,
Rajgurunagar, Pune (Virtual)

23 - 24 3, 2020

HIpIIU — WIS Ud oTedT I
fQeer, ISR, gor 23-24 June
2020 ICAR-DOGR, Rajgurunagar, Pune

HIHIII - RN WG e NI FQer, ISR, J0 AT SUSHTarS
TR 31T ST GRT WISt e, IS SeuTe wd MR AT Wi aRRA b
T daek R 1 yHE’ favg R SiRid adfH R

Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a
Vector of Iris yellow spot virus' organized by the Entomological
Society of India (ESI) and ICAR-DOGR, Pune

24 3R, 2020

HIHIATT — ST UG T ATaUT
fRaTed, ISETR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

BT — NTET UICT TR et TR, BR1TS gRT ISy XN b
ST af 2020 B AT W ‘u1ey Sta wREn F @R B - sk
Tg T aRvied’ W R IR adHR

International Webinar on 'Recent Trends in Plant Biosecurity-
International and National Perspectives' organized on the eve of
International Year of Plant Health - 2020

4 feamR, 2020

RPIAIY — JTEIY UIGY TR T A,
EAEI

4 December, 2020 National Institute of
Plant Health Management, Hyderabad

HH3TY — TERT YIS TR T TR, ZexIaTg gRT UIGy FRe
SIRTET a¥ 2020 6 gdHEN R HrS HN & oIy ey w@veg gdod’ W
I IR

National Webinar on 'Plant health Management for Sustainable

Agriculture' organized on the eve of International Year of Plant Health,
2020

4 RyawR, 2020
HIPIAIY — IR UIGY TR T HRA,
TG

4 September, 2020 National Institute of
Plant Health Management, Hyderabad
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HAIPIII — IENT UG TR J9U AR, TS gRT 'Cpras $fY & forg
Sig Faer Arefsia s’ w i Iy adfER

National Webinar on 'Bio Intensive Pest Management for Sustainable
Agriculture’

21 &R, 2020

HIPIAIY — J(EIY UICY TR F FRA,
ESSEIS

21December, 2020, National Institute

of Plant Health Management,
Hyderabad

31fa+t 99 /Ashwini Benke

ot I ifted & folg SRR Hiel JITHYN A¥H gRT ‘@Te, TRy Ud
qI & foTg ST TR il GUR & fo1g antelt Uit STifiest T whidd
TS TR AR SieRTE ddfFR

International webinar on 'Next Generation Genomics and Integrated
Breeding for Crop Improvement on Genomics for food, health and
nutrition' organized by International Crops Research Institute for the
semi Arid Tropics

14 ¥, 2020 $HRIT, TRET
14 May 2020 ICRISAT, Hydrabad

STeaR] I P T STt Hde & fofg o iy fae vd dienfidht g,
T, IR GRT ‘STerary FIE B 7 e & TN TR SR deHR
Webinar on ‘Applications of Omics in Climate Smart Agriculture'
organized by the Centre for Advanced Agricultural Science and

Technology for Climate Smart Agriculture and Water management,
MPKYV, Rahuri

30 el A 2 W%, 2020
30 April - 2 May 2020 MPKV, Rahuri

HAIPHIII — ST W& e ITHUN FQeerd, ISARHR, JUT TAT SUCHIES
AR TR ST gRT “@ITST e, T IaTe U9 BRI Wi arRg b
U daex fed @t yuE’ vy R i adfiaR

Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a

vector of Iris yellow spot virus' organized by Entomological Society of
India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 3fpeR, 2020

HIPIIU — WIS Ud ol TTALU
e, ISETR, gor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

TR T, Tfasfiars Gor gur fafdener, qui gRT ured SiHIfeRT R
MR preml IR IHR SRga

‘Kosambi International webinar series on Plant Genomics' organized
by Department of Botany, Savitribai Phule Pune University

31 JeIE ¥ 2 3R, 2020

TR, ot

31 July-2 August 2020 SPPU, Pune

HIHIT — N WG g UM MR, IS mIR, 0 gRT A
N Ud e R 31 IR e e aRasT o 113 g dob
(F=d)

Xith Annual Workshop of AINRPOG organized by ICAR-DOGR,
Rajgurunagar, Pune (Virtual)

28 - 24 59, 2020

HIpIAIU — QN U T ITaU
ferer, ISR, go7

23-24 June 2020 ICAR-DOGR,
Rajgurunagar, Pune

HIHI — N WG el UM MR, ISR, 0 gRT A
fa=l PRI

Hindi workshop organized by ICAR-DOGR, Rajgurunagar, Pune

11 5, 2020

HIpIIU — QN U oTed T TTaU
feTer, ISR, go7

11 March 2020 ICAR-DOGR,
Rajgurunagar, Pune

Histelt @sd /Pranjali Ghodke

HIHIIT - W WG g T FSer, ISR, J0 TUT SUSHIarS
AR AT SfeAT ERT ‘WIS he, &S Iaied U 3R Iall Wi IRIRd &
Te daex Red &1 yuE’ v wR i adfiFR

24 3SR, 2020
HIPITIT — WS TF cTegT AT

fFeeer, ISR, gor
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ofi¥ss / Title

famiep Td TS %It / Date and Venue

Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a
vector of Iris yellow spot virus' organized by Entomological Society of
India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

HofTy Met, St /Manjunatha Gowda D. C.

SrraTY s faafiene, dried gRT fedrs: Sdehar & fou Siq denfidh
T4 HAd GUR | WY Td 9TdT STSedd W MR SRS § T e
International E-conference on Advances and Future Outlook in
Biotechnology and Crop Improvement for Sustainable Productivity

24 — 27 Aa%R, 2020

arrar fasi faafdener, wics
24-27 November 2020 UHS, Bagalkot
(Karnataka)

SrET faer faafdener, Siced GRT 3Tie] & ORIl & forg wrat JurifcRl
v R emfia SiaRidly afeR

International Webinar on Future Strategies for Multiplication of Potato
organized by University of Horticultural Sciences, Bagalkot, Karnataka,
India

15 3ReR, 2020
A faste frafoenay, wfes

15 October 2020 UHS, Bagalkot
(Karnataka)

ool et farmT, verdt Us aRatg, URatped, afiel g iy [eafdener

5 - 7 RN, 2020

SRT TSTa URATger gt fas STagee™ BRA GRT AN — U gREE -
qMa & folg aReM R IR SiaRfdly adfFR

International Webinar on Moringa - A Superfood -Boon to Mankind
organized by Department of Vegetable Science, HC&RI, Periyakulam,
TNAU with EDII Periyakulam Horti Business Incubation Forum

U™
5-7 October 2020 Periyakulam

aeefer frmn, wnfesfieTs pot gor fafdemer, gor gRT urew Siifies W
RN SR af-R

International Webinar Series on Plant Genomics organized by the
Department of Botany, Savitribai Phule Pune University, Pune

31 S | 2 3R, 2020

TRy, gor

31 July-2August 2020 SPPU, Pune

ISP PIAR dUT SDUHER PR (SAEHT Dleist, DIIR, dricd Ua St
SERTST S IR 18T T SATHUT ABIGHT, PIfRIPT STafde Ta AToTfID
SMARTHY AT, PIAR, Frifcd) GRT TYh ©U | Uy 3R A=a AT fwhr
& for qafervity ReT &1 UTE - T oM s R SR ddER
Webinar on Impact of environmental factors for plant and human
genetics: Mitigation strategies held on 13th October, 2020 jointly
organized by COH Kolar & SDUAHER Kolar (College of Horticulture,
Kolar, Karnataka and Sri Devaraj Urs Academy of Higher Education and
Research, Department of Cell Biology and Molecular Genetics, Kolar,
Karnataka)

13 SRR, 2020
PR, Pich

13 October 2020 Kolar (Karnataka)

HAIPHIIT — ITENT I T FaU AL, IRHA GRT B H 3Rifded 91
g FATP AU TJUT e fiehed TR SRR adfHR

Webinar on Abiotic Stress in Agriculture: Geospatial Characterization
and Management Options organized by ICAR-NIASM

27 3R, 2020

HIHST - TET MId T Tee FRAM,
IR

27 August 2020 ICAR-NIASM, Baramati

qdff &3 & foTg WISy 1 STHUT URWR GRT M IS FIG & Mo
IR THTE HRIYUTER &R SR IR

Webinar on Formation and Effective Functioning of Farmers Producer
Organization organized by ICAR-Research Complex for Eastern Region

18 3R, 2020

gdf & & foTq WIHary &1 STHU™ R
18 August 2020 ICAR-Research
Complex for Eastern Region Indian
Science Congress, Bengalore 2020
Bengaluru
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ofi¥ss / Title

famiep Td TS %It / Date and Venue

faa w@rer uRRem &g, WYH T SMRBT GRT THATATH BT ST RSB
Hifeghrr e qor enfidht &1 JanT v iR ST o arge SiaRig
EZRNICH

International online workshop on Application of Statistical Science and

Technology using SPSS organized by the World Food Preservation
Centre, USA

8 - 10 3MR<, 2020

e @rer afRew owg, AgH I SHNDT
8-10 August 2020 World Food
Preservation Centre, USA

HIHI — AR P Siq Hrenfieh Fwm, It gR1 B 7 difgs Twue
TU TR SRR IR Brieret
National Workshop on Intellectual Property Management in

Agriculture, organized by ICAR- Indian Institute of Agricultural
Biotechnology (ICAR-I IAB), Ranchi

28 FawR, 2020

HIHIT - ARG Py Sig Hrenfieh
H¥qH, It 28 November 2020 ICAR-
IIAB, Ranchi

|i=am 91,999, / Soumia P.S.

afier g By faafienes, s, aftie I1g g’ 9Rd & gifled ==
R 7d FHTE WR SR o weiffT &

Brain storming session on Aggregatum onion-Status and Prospects in
India organized by TNAU Coimbatore, Tamil Nadu

6 — 7 HRaNl, 2020
aftret g P frafiemer, s, afd
18

6 - 7 February 2020 TNAU Coimbatore,
Tamil Nadu

ot €Y. #ret /Rajiv B. Kale

HIHIIT — RN (& e MTHUH FQTeR, AR, JUT TT SUCHIES
RIS TR ST gRT “RIST e, T Iaare U9 BRI Wi arRg b
U% dac e a1 e’ fas wR S ddiF R

Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a

vector of Iris yellow spot virus' organized by Entomological Society of
India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 3peR, 2020

HIPIIU — DN Ud ol TTALU
e, ISTHTR, qor

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

AR TR IR & 9 & HU § €7 ¢ cIed ad Wb SR fi=T
DI AN PR DT RURT BT e B P g 3R Afa, Tohdians 6 sregarn
T 31 ATET doob Uice R e stReM fi=7 fit 258 do BT TR
25th online meeting of Mission Operation Greens scheme - "TOP to
TOTAL" held under the Chairmanship of Additional Secretary, MoFPI

23 famR, 2020
g fogt

23 December 2020 New Delhi

TG AT, WTeT TRDR U IS T L& H SN agel 3R HA1erd
STFAIG AHfT Bl S5 BT MAISH fobaT 1T d1fs STRe fi=7 &hH & T8
SR TRASTIST Y ofr] vt Y Ry 6t wefen H ST \H

Meeting of Inter-Ministerial Approval Committee (IMAC) under the
Chairpersonship of Hon'ble Minister, Ministry of Food Processing and
Industries (FPI), to review status of project implementation of the
approved projects under Operation Greens scheme (Virtual)

1 RyawR, 2020

T2 fogh

1 September 2020 New Delhi

T T, WTeT TR Ud I Y et H ST aet iR HATe
AT |fify 6t o

Inter Ministerial Approval Committee meeting held under
chairmanship of Hon'ble Minister, Ministry of Food Processing and
Industries FPI (Virtual)

6 Seirs, 2020
< gt

6 July 2020 New Delhi

firer aifRer 1= &t 1541 9a& (a=det) 15th Meeting of Mission

Operation Greens (Virtual)

12 S, 2020

% gt
12 June 2020 New Delhi
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17" meeting of Mission Operation Greens (Virtual)

ofi¥a / Title faA1ier vd 31 %U<t / Date and Venue
firer afReM =T 6 16 df S5 (=) 15 S, 2020 778 fagt

16™ meeting of Mission Operation Greens (Virtual) 15 June 2020 New Delhi

firer afReM =T Y 17 o S5 (=) 22 S, 2020 73 fagt

22 June 2020 New Delhi

IR Afd, THHIeTS Y srezerar § fied SR =g it 18 df o (a=fd)

18 meeting of Mission Mission Operation Greens meeting held under
chairmanship of Additional Secretary, FPI (Virtual)

30 I, 2020 3 gt
30 June 2020 New Delhi

AR TR IR & 9W & U H €U ¢ cled a whH AR fi=7 &
AR &= bl FRART o Fftenm = o foy oTR |fa, Thdiens &1 srezerar §
3 <e o Uica W {9 TReM Hi=g I 1991 dab P TS

19th Meeting of Mission Operation Greens held over online meeting
portal under the chairmanship of Additional Secretary, FPI to review
the status of implementation of the scheme Operation Greens from TOP
to TOTAL as a part of Aatm Nirbhar Bharat Abhiyan

13 a8, 2020 73 gt

13 July 2020 New Delhi

JiToRe =T ThIT & Ted e Tewrsy fegrsge $fea werverdt gRT oL
& S @ aRAeHT F forg wE woRiT g gfer df sRRdl R T3t A B
v orR Afya, Thdtams it areerdr § RIS 3119 g dab

Meeting held under the Chairmanship of Additional Secretary, FPI to
discuss the requirement of Farm level infrastructure for the project
being implemented by M/s Nedspice Dehydration India LLP under
Operation Greens Scheme (Virtual)

6 IRER, 2020 3 fagt
6 October 2020 New Delhi

31N FAR/ Ashok Kumar

3ietd I P, g frafienea o o TgRe Rt ARt g e
ieRYT fea¥ FHRIE 9T & | ST ddfFR

A webinar with theme: Celebrating World Environment Day organized
by Daulat Ram College, University of Delhi and Bombay Natural History
Society (BNHS)

4 S, 2020 77 fegt
4 June 2020 New Delhi

TR I STpreHt, S, IR IE e srerert, 78 gt ok i
fITT STPTGHT, TRITRIST & W1l AN Rl g8 IR I g fagm
repreHlt, 1S e gRT i fasT Rrenfag - INYS fas Aqgea dlerer
PRI

Science Academies'-INYAS Science Leadership Workshop organized by
Indian National Youth Academy of Science, New Delhi in collaboration
of Indian academy of Science, Bangalore, Indian National Science
academy, New Delhi, and National Academy of Science, Allahabad

22 - 28 5, 2020 7 gt
22-28 June 2020 New Delhi

TeoliF IIWe U1, 1., 3Tgdeieie eRT bR & 1Y S| HH e 0R SIRIfTd
Yfehid BRISTT

Hands-on Workshop on Genome Editing with CRISPR organized by
EdGene BioMed Pvt. Ltd, Ahmedabad

1 - 2 3R, 2020
TSl IS 1. fol., erggeee

1-2 August 2020 EdGene BioMed Pvt.
Ltd, Ahmedabad

P IS b5 1@ WIHarT - IFT et AU FRIH, HTh GRI
"I e Y TR W ST FRieTer (ae)

Workshop on 'ABC of Scientific Writing' organized by KVK and NRRI,
Cuttack (Virtual)

18 3FRA & 2 fyamR, 2020

B fAST b T HIpAIT ~ I ATt
ST TR, Peh

18 August-2 September 2020 KVK and
NRRI, Cuttack
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TR Py frafener, Taart gRT wadidverdt qaiie td B § 360d TN |3 FawR, 2020

TR SR 317 ATgT BRI

Online workshop on HPTLC Technique and its Applications in
Agriculture organized by NAU, Navasari

TR PN eIy, Faart
3 November 2020 NAU, Navasari

T T fafdene, sFeeie gRT feawss Iargadr & forg Sta ttenfidht
Td e GUR H WIRT TG 9TdT STSeqd R AN SRS § T e
‘International E-conference on ‘Advances and Future Outlook in
Biotechnology and Crop Improvement for Sustainable Productivity'
organized by UHS, Bagalkot

24 — 27 Aq=R, 2020
! e faefiener™, aneaie
24-27 November 2020 UHS, Bagalkot

HAIPHIII — ST T4 e ITHUT FQeerd, ISARHR, qUT TAT SUCHIES
ATIet offth AT GRT @It g, dieT IeuTeT Td SmeRY A Wi aRRE &
T daeR e &1 yua’ v R S ddH R

Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a
Vector of Iris yellow spot virus' organized by the Entomological
Society of India (ESI) and ICAR-DOGR, Pune

24 3R, 2020

HIpIIU — S Ud oTeg T TTAU
feTer, ISR, go7

24 October 2020 ICAR-DOGR,
Rajgurunagar, Pune

WRa =919 /Sourav Ghosh

IR 15 HRISATS] P faafdenery (dvauaey), Ry gRT "Bfel ATSforT
& fory arifaes qama meie # giforan sitfies ATegger fefied g’ ™
AT AR

Webinar on 'Recent Physio-Molecular Digital Tool in Abiotic Stress
Management for Crop Modelling' organized by Vasantrao Naik
Marathwada Agricultural University, Parbhani

29 S 9 3 I8, 2020
ARG ATSh ARI3ATST PN et

(AT, TRy

29 June - 3 July2020 VNMAU, Parbhani

IR HeHR PR s va denfih fFafierer, wedR gr smEddt - i
HY FFR e aRASHT & g gRad=eie B qgea & iaid WRIdaR
forem = ywfey fowg o smaifia adfAR

Webinar on ‘Advances in weed science under changing agrarian
landscape under IDP-NAHEP' organized by SKUAST, Kashmir

6 — 12 3, 2020

R FHR PV fag va dleifid
frafdamey, HeR

6-12 August 2020 SKUAST, Kashmir

IRICRIT T3P ARTGATST HiY [Fafere, =y gR1 S Sy & forg fSivea
TENffRar — T ATl AT R SN R

Webinar on 'Digital technologies for smart agriculture- a futuristic
plan' organized by Vasantrao Naik Marathwada Agricultural University,
Parbhani

10 - 13 3FRd, 2020
ARG g FRI3aATST HiY [Fafdene
(doTwmgy), Ry

10-13 August 2020 VNMAU, Parbhani

4y 3R. fd9d /Bhushan R. Bibwe

QST ST AT AR Pl YobT Ud (oIl [epRUT PR FeldRd Ud ITSS &I
: JENT TATYT PR T SRR

Webinar on 'Drying and dehydration of onion, garlic and ginger into
flakes and powder: An opportunity to establish industry’

16 a8, 2020
TP ~ Repie, g
16 July 2020 ICAR-CIRCOT, Mumbai

HIHIT - ARART P Sia Hrenfih T, It gRT B 7 ifgs T
TU TR SIRNRT 311 g TR BrRiemet
“National Workshop on Intellectual Property Management in

Agriculture” organized by ICAR- Indian Institute of Agricultural
Biotechnology (IIAB), Ranchi (Virtual)

28 Jg=R, 2020
HIPAIY — TSI, T
28 November 2020 IIAB, Ranchi
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Personnel

HRIYR T80T/ Joining

1. M ST, YU el (1Y JMMASM) T HIhard Jhel! AU Feemer, Sme |
TR 8F R 316 17 SRR, 2020 Pl HIPH3Y — WS W& e gau™ Feamed 5
BRIWR T80T febT|

Dr. Ram Dutta, Principal Scientist (Plant Pathology) transferred from ICAR-DGR,
Junagadh, joined at ICAR-DOGR on 17 August 2020.

1. YU IR f9d, I (BT AT Ud TR JIifehT) F Hipergd - Rithe,
FRATT A IR 2 & 16 FaR, 2020 Pl AHgd — N (6 AT AU
femer, gor o eRIYR wgor fopar)

Dr. Bhushan Ratnakar Bibwe, Scientist (Agricultural Structure and Processing
Engineering) transferred from ICAR-CIPHET, Ludhiana, joined at ICAR-DOGR on 16
November 2020.

yar=ifa / Promotion

T, Hoe Ater, St denfiep (st fagi) @i i 01.01.2019 | digqua-10 |
dIeATe— 11 H gQrafl 9gH Y TS|

Dr. Manjunatha Gowda, D.C., Scientist (Vegetable Science) promoted from PML-10 to
PML-11 from 1 January 2019.

HHaRIA 6 fRARY (i 31 fRw=R, 2020 & 3WR) / Staff Position (As on 31 December 2020)

JTRUTdY / RMP 01 01 00
3= / Scientist 22 20 02
TdH1ehT / Technical 10 10 00
UNI% / Administrative 12 08 04
DIl HERIT HHARY/ 11 10 01
Skilled Support Staff

%1/ Total 56 49 07
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List of Staff
%.9. qm g™
Sr. No. Name Designation
1. |31 %R R e
Dr. Major Singh Director
T pHART aif / Scientific Staff
2. | o foorg mereH e dTf+es (ImrE)
Dr. Vijay Mahajan Principal Scientist (Horticulture)
3. g1, M T YU 3D (U15Y INTIIST)
Dr. Ram Dutta Principal Scientist (Plant Pathology)
4, | ST TS TE Y def=d (ITamT)
Dr. A.]. Gupta Principal Scientist (Horticulture)
5. | S .9 Mds U s (d1ey NTfAsi)
Dr. S. J. Gawande Principal Scientist (Plant Pathology)
6. | ST TH. 3T U denfes (St Hienfidn)
Dr. S. Anandhan Principal Scientist (Biotechnology)
7. | 1. w4 e aRe dafed (B TER)
Dr. S. S. Gadge Senior Scientist (Agricultural Extension)
8. | U oI aRe e (g1 =)
Dr. A. Thangasamy Senior Scientist (Soil Science)
9. | . o W ERIRCACICICaINEE)
Dr. Kiran Bhagat Scientist (Plant Physiology)
10. | Dr. Kalyani Gorrepati JSMP (P FRTAT Ud TR AfRifehT)
SI. Pl Scientist (Agricultural Structure and Processing
Engineering)
11. | ST, . Bwdan Jenfes (P Hrefre)
Dr. V. Karuppaiah Scientist (Agricultural Entomology)
12. | f. faser IR, gomHg Jenferes (disT Henfidt)
Dr. Vishwanath R. Yalamalle Scientist (Seed Technology)
13. | e s = CEIRENEIFEINED)
Mrs. Ashwini Benke Scientist (Genetics)
14. | ST, ictelt oM st (d1ey PHIidh)
Dr. Pranjali Gedam Scientist (Plant Physiology)
15. | . "oy Titer, . e (mTar)
Dr.Manjunatha Gowda D.C. Scientist (Horticulture)
16. | 3t P . (St wlenfidhn)
Shri. Kuldip J. Scientist (Biotechnology)
17. | ST, ame @rs deTfep (FmrarT)

Dr. Yogesh Khade

Scientist (Horticulture)
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Shri. Dilip B. Mundharikar

18. | of. gl=n di. wa. e (PR Hiefaem)
Dr. Soumia P-S. Scientist (Agricultural Entomology)

19. | sf. R, PBred deE (P TRIR)
Dr. R. B. Kale Scientist (Agricultural Extension)

20. | 5ft. orele AR CEIEENECICEASERSEINEIEEIED)
Shri. Ashok Kumar Scientist (Plant Bio-chemistry)

21. | #ft. dRkag 9 defep (F=afast)
Shri. Sourav Ghosh Scientist (Agronomy)

22. | &Y. 9kg g e (P AT TF TR SIREifT)
Dr. Bhushan R. Bibwe Scientist ((Agricultural Structure and Processing

Engineering)
fAQerd Frafer / Director's Cell
1. |50 fefia . gediew e & foft afa

Private Secretary to Director

9TNIfAe PHIRI & / Administrative Staff

1. sft apReg fhenR PHIRIEERCIBEIN]
Shri. Amrendra Kishore Administrative Officer
2. et fasrm Q. g gD I g oiar SRt
Mrs. Vijaya A. Bhumkar Assistant Finance &Accounts Officer
3. sft ft .o, daR HERD UARIHD SMUBRY
Shri. P. S. Tanwar Assistant Administrative Officer
4, Sl HTeT . e TETH
Mrs. Mangala S. Salve Assistant
5. sl 37T IR, MRRdTS HERID
Mrs. Neha R. Gaikwad Assistant
6. off I . S aRs forfie
Shri. Rajan K. Dedage Upper Division Clerk
7. sff Hiter W, aRaR aRs farfdes
Shri. Nilesh S. Warkar Upper Division Clerk
Tp-Tht Y @t/ Technical Staff
1, ot v 9 eI I dTeh! AfUBRY
Shri. H.S.C. Shaikh Assistant Chief Technical Officer
2. st R R qapian! 3TfepRT
Shri. R.B. Baria Technical Officer
3. sft v, Aqet qpiid IRIBRY (TTetan)
Shri. S.P. Yeole Technical Officer (Driver)
4. 3. TAR. TR qdT R
Dr. A.R. Wakhare Technical Officer
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5. s S1.ud. gimet RS depritehl TP

Shri. D.M. Panchal Senior Technical Assistant
6. st dft.u. ggrel Jaih! TeIH

Shri. B. A. Dahale Technical Assistant
7. | o foumet v R TN TERD

Shri. Vishal S. Gurav Technical Assistant
8. St 7279, et Il AERID

Shri. H.S. Gavali Technical Assistant
9. ft I 978, e aRs qaifirm

Shri. Ram Y. Bomble Senior Technician
10. | #hact gom Y. ders aRs qeIfR

Mrs. Punam V. Shelke Senior Technician

$d MRl HHaRY @ /Skilled Supporting Staff

1. st gher &. g P TRl TTh

Shri. Sunil K. Said Skilled Supporting Staff
2. #ft I 7. Feapolt DU FERl TWIh

Shri. Rajendra S. Kulkarni Skilled Supporting Staff
3. &t GERITY 3R A0 Pl ERl Ch

Shri. Pandharinath R. Sonawane Skilled Supporting Staff
4. #ft diue §. aret P FERT FTIh

Shri. Popat E. Tadge Skilled Supporting Staff
5. st WG T4, Pt Pt FERlt wh

Shri. Mahadu S. Kale Skilled Supporting Staff
6. it do1 S, aEER P TRl Th

Shri. Sanjay D. Waghmare Skilled Supporting Staff
7. #ft ™. @ 9 P FERT FTIH

Shri. Nayeem H. Shaikh Skilled Supporting Staff
8. it Jefter ft. dUbR P HerRl TIh

Shri. Satish B. Tapkir Skilled Supporting Staff
9. st smieT €. pergx P TRl Fh

Shri. Amol D. Fulsunder Skilled Supporting Staff
10. | #h frarslt v Marel eIl ARt FeTh

Shri. Shivaji S. Gopale Skilled Supporting Staff
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Financial Statement

DR SRS 1327.61 1288.04

Government Grant

o} — R0 Qa 3T 0.00 0.00
P-Loans and Advances

IR — STHT 9045 79.17
R Deposit

?ﬂléf‘f THg 7 (55 7.64

ITMU

UL 11.7 11.66
ABI

3T U1 R GRS 55.64 51.10

Project on Haploid

faer va senfieht fasm 8.46 3.45
DST

g RIS 7.00 5.32

DUS
P/ Total 1418.06 1367.21

¥ /Centre
B I 6 feisht 2.51

Sales of farm produce
TSR B 11

Licensing fees

3 AT 9.90
Other income

TRUBTA / RFS
BH IAIG i faeht 30.22

Sales of farm produce

3 AT 4,93
Other income

et/ Total 58.56
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ST, 2020 28.59 12.20 79.10 | 60.03 8.16 0.00 2.96
January 2020

BRI, 2020 31.18 14.54 71.83 | 58.21 8.65 0.00 3.03
February 2020

ard, 2020 32.37 14.56 68.10 | 52.90 8.49 0.00 4.18
March 2020

3ie, 2020 38.36 22.10 65.14 | 46.97 9.58 12.00 5.00
April 2020

w3, 2020 38.55 22.15 69.00 | 46.55 9.96 37.40 5.84
May 2020

i, 2020 31.50 21.75 85.90 | 71.63 5.17 106.60 3.50
June 2020

SeTg, 2020 30.05 22.36 85.55 | 74.14 4.30 148.60 2.55
July 2020

3, 2020 27.53 20.88 91.00 | 85.39 1.49 207.00 0.70
August 2020

iR, 2020 30.22 21.34 86.90 | 76.33 4.16 219.00 1.94
September 2020

SRR, 2020 30.30 19.69 88.43 | 71.20 5.35 225.60 2.50
October 2020

JaR, 2020 30.11 16.14 80.07 | 65.38 8.00 58.00 3.74
November 2020

fea=R, 2020 28.83 13.56 79.87 | 60.13 7.45 0.00 3.58
December 2020
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ARSI U elggH Sgaem faume
THETR-410 505, 901, HERTE, WA

QN 02135-222026, 222697 | % 02135-224056

$0eT: director.dogr@icar.gov.in | 98: www.dogr.icar.gov.in

ICAR - Directorate of Onion and Garlic Research
Rajgurunagar-410 505, Pune, Maharashtra, India
Phone: 02135-222026, 222697 | Fax: 02135-224056
E-mail: director.dogr@icar.gov.in | Website: www.dogr.icar.gov.in
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