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g4, TfT 9y SI1oT H 31T S Ud A el b SAR-TQId
A I g aTell WA Bl @ g 39D Hgd DI
T PR D ¢ | IS — RS & ey U™
R GRT @IS W e U= I i i fapam it
%@ ¢ 3R P niiep @R fedrss wumelt & @it ud
T & I Dl TG H SR AT & AR JHA
B PY PR B Ig 3T P& T TS Y S e &
T 2019 & SRM, PR gRT BRe] vd a1ed for Tifya
gRESHIS & AT A SHed Jodidd, 9 Pl
gorefier o ugref et aTefl TSt fohesdi § GUR, &ToT §
R faepRT, fasTu] geh e faerT, Sifdes Ua smifde
qa1a yaUe o forg denfifedi, I @ Pl TEe SR
TS Ud e H HATR TeU BT R T /7 |

el WS & i GeRhHl JUT SINIeR 1627,
SISSIAR 1639, SBTSIAR 1203 -SI3R & AT A1
AT ST & <9 Uoh, Hat T SIRMISTeTR ggfsie 73,
SIS grefse 173, SIeTSaTR gefas 179 &l ag-
R Hediehd & o1y AfGer YR o7 U AT
-caeh JITHUT YIS | SMive fahdT TRT| =TT ol |1
fopel gor offmr g (i 10 S/peR, 2019 &t
GfiepRur AT 120/2019) derr HiaT whs (i 10
3FEER, 2019 I Usiiawur F&r 115/2019) @
vrIferd e b & STl $dh ReMT o forg die
fore vd v SMfUpR wRer mitiawo, 78 g o
USiige fohaT TRT| ST R WIS Ud lgg i
ST URASHT & FHa s b B o, Fermer gRT
HIPHIIT — AR Py STHUT FeITH, G, T3 gt &
1T R WITST U4 eT8g Iedd SFTHUT TRAISHT
&1 AT aMfiep g dop BT A™ISH fpAT AT 1D
faftre Sl W fopU ST %2 PR &Y HIfT bl [efter < <
b |

fafrer ufdreror wHrRig, TeeT & s, Uil |
qrfler), ARARAT I aarieR v AR Tl
& A1 | A RauRe! o denfid! sxaiaxer fear
TIT| NI, T} Rt 3R <& /R & SR i et

UTdh - / Preface

We can witness the importance
of onion through the havoc it
creates every year with very
high and very low prices. ICAR-
DOGR has been working
exclusively on onion and garlic

and has contributed immen-
sely to increase the production of onion and garlic
in an economic and sustainable manner and also
to reduce the post-harvestlosses. During the year
2019, ICAR-DOGR has done work on germplasm
evaluation, high TSS onion improvement, hybrid
development in onion, virus free garlic develop-
ment, technologies for biotic and abiotic stress
management, disease and test management
control and post-harvest management of onion
and garlic through internally and externally
funded projects.

Three red onion lines viz.; DOGR-1627, DOGR-
1639, DOGR-1203-DR as well as three red onion F,
hybrids viz.; DOGR Hy-73, DOGR Hy-173, DOGR
Hy-179 were introduced in AINRPOG trials for
multi-location evaluation. Two onion varieties
viz.; Bhima Shubhra (Reg. No. 120 0f 2019 dated 10
Oct, 2019) and Bhima Safed (Reg. No. 115 of 2019
dated 10 Oct, 2019) under extant category have
been registered with PPV & FRA, New Delhi for its
protection. As a coordinating centre of All India
Network Research Project on Onion and Garlic
(AINRPOG), ICAR-DOGR has organised the Xth
Annual Group meeting of All India Network
Research Project on Onion and Garlicat ICAR-IARI,
New Delhi to review the progress of the work at
different centres.

Transfer of technologies to different stakeholders
was done through conduction of several training
programmes, demonstrations, participation in
exhibitions, commercialisation through by



SHHST; HERTY, ORI 3R IR Ueel # PeT 37 3 ufeh
TGe AT AT U1 SIS ST-JoiT, SF_faa
ST IT-ASHT & J1eFH F 99 AR AT Mg T ARG
HRISHH o HTEIH ¥ 45 T Pof 212 WA TG (TERTE
T 72 U4 QIR gacig & § 140) AN fhy g1 wR
Mg =RT TIRG PHRIHA, ST SU-AIoHT, SR
ST SU—2NSTT, SATHT TAT IRDI M & Sfeia P
56 Hfrefor ShRishH AT fopy U R 1781 fopzamii
= AT 7T | S ST, SRR PN SFTHUT TR,
IR F T dee STfeTRal @t o ufdremr e
fepar i |

fFremera gRT fAdRid & 7€ wrer et aY arfdrepiar
fecerRent & Uga o forg fHT goR fobey & diet o
AT 3R fAYUH o foTg FHSiAT SO UR gRTeR v
foTe fieq w1, 1., AeRPIe1, TR HI b -
AERESISERIERERHEREIRIIT

# of feled Jeum, Afg, SR W Agees,
A3 ; 1. U.%. g, U AgIFieees (Jmam f&Fam)
T4 &, &Y. TR, FERidh T (Irram fasm)
SRT U UidTe w@ AriqeM & o g9 ufar arot
glfaeh PHfeIell Y HHT Uehe T &1 AT GIRT gTRTeT
& T2 FHt IuAfRRI B eI B § aH dTe,
!, goTRIfe vd AgrRfl SRl gRT fhw Mo
TRITRAT S H TR Tl g | Jot 3T @ fob 3 R #
TS STHPRI WS W& AggT & dURdl & g s/
ST gt
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licensing, and different publications. Thirty seven
front-line demonstrations were conducted in
three states viz, Maharashtra, Gujarat and Uttar
Pradesh during kharif, late kharifand rabi seasons,
respectively. During the year, total 212 field
demonstrations (72 in Maharashtra and 140 in
NEH region) were conducted through TSP, 99
through SCSP and 45 through MGMG programme.
Total 56 trainings were conducted for the farmers
under MGMG, TSP, SCSP, ATMA, ASC], etc., schemes
which were attended by 1781 farmers. Apart from
this, training was also given to ten scientific
officers from Bangladesh Agriculture Research
Institute (BARI), Bangladesh.

To increase the reach of onion varieties developed
by ICAR-DOGR to more stakeholders, a non-
exclusive license was given to Dinkar Seeds Pvt.
Ltd., Sabarkatha Gujarat by signing a MoU for seed
production and marketing of Bhima Super variety.

[ 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. A.K. Singh, Deputy
Director General (Horticulture Science) and Dr. T.
Janakiram, Assistant Director General (Horti-
culture Science). I appreciate the efforts of all the
scientific, technical, administrative and suppor-
ting 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.

() 2

Major Singh
Director



a9 2019 & SRM, HIHIII — TS U9 AL T
fQamers & A SR SfedT ERel ITHUT
RASTT Ta A1 deef /arer fad mifva gRansmsi &
HTEgH | SIHUM PRI Bl STRI @M TAT| $9F @Ay B
SR ST i & 1 AT 3eh TR Tffafir +ff
TS TS|

a9 2019 ¥ fopY Y ST U4 GpRT QRep ferfafRm
1 e fareRor i IR ¢ |

B YUR

UBd @I% (162 UIftRI), & (220 WiftRrT) vd @it
(315 wiftEt) & 3RM o foel & A1 @I
SIS (TTe) T Jedieh foaT 171 @RI AT &
3RM, Wiy 1637, 1630, 1575, TaT 1551 & 29
/3. | 31ftrs &Y fauur I Iust gt 6t 8 3R
Ig IERIT S0 ey § WIS Jorii fohe T 816 33
(24.59 1/3.) & JorTT H oo uTg TS| 37 wferd /
85 Ufyerd 3 31f¥ep fuur I ot ol 1S 3R AT & A
TIfeRIT STTS T& AR aTel i & o off | i bl gors
AT HY THT T 1649 Ud Wiy 1666 (99 o) 4 wa

I 1630 3R WIfr 1658 (101 f&7) H o
T IS & HY H UREl BT ST PR B oIl Iugeh
T AT P BHIFT PR WR A 1546-T
(19.23 &/%.), 1550-W (18.92 &/%.), 1534~
W (18.78 ©/3.), 1549 —W (18.45 &/3.), T
1512 -W (17.82 ¢/2.) H SgE-T oY J IIR
quify Iust BRIt bt TS| It wanfeEdr & forw, &)
TR 6T PeTs PR DT e T FHA YU b SURTT
60 & 70 feAT Y rafr & R & 81 Ahe WIS
TG & Al B & A & SR 14 d9hT fquue
I IS o foTq SR Y Y| G3PH Sec3] 045 H F
e fquuM a1 Ut (47.33 /%) ot i 13| i)
TS B, 991hY aTs 003 gRT 29.28 /. &t fauus
TR U b AT I<wT UgelH o mam| v A J, S
P germefial S ugrel AT alel Pl 46 JABHT DI
o foa T G2k Seeuact— 56t # 15 wfcrerd
A o e P germeliar o gared sfer (Swawd) &
T JAferpH AU AT IUST St bl TS| SeegUaci—
237-2 ¥ g e e 3 (18.57 ufaerd) e

iii

PHRIGRI R19T / Executive Summary

During the year 2019, research work at ICAR-
DOGR was carried out through seven internal
research projects and seven adhoc/externally
funded projects. Apart from the research work,
several extension activities were also carried out.

Brief summary of the research and development
activities carried outin the year 2019 is presented
below.

Crop Improvement

Onion germplasm (red) were evaluated during
late kharif (162 accessions), rabi (220 accessions)
and kharif (315 accessions) along with checks.
During kharif, Acc. 1637, 1630, 1575 and 1551
produced more than 29 t/ha marketable yield and
found superior over best check Bhima Dark Red
(24.59t/ha). These accessions also recorded more
than 85% marketable yield and were free from
doubles and bolters. Minimum days to harvesting
was recorded in Acc. 1649 and 1666 (99 days)
followed by 1630 and 1658 (101 days). Under
screening of onion lines suitable for foliage use as
green onion, line 1546-Agg (19.23 t/ha), 1550-
Agg (18.92 t/ha), 1534-Agg (18.78 t/ha), 1549-
Agg (18.45 t/ha) and 1512-Agg (17.82 t/ha)
recorded significantly higher foliage yield. For
good palatability, the best time to harvest the
green foliage was from 60 to 70 days after planting.
In white onion germplasm, 14 lines were found
superior for marketable yield during rabi season.
Line W-045 gave highest marketable yield (47.33
t/ha). In yellow onion line Y-003 is performed well
with marketable yield (29.28 t/ha).

During rabi, 46 high TSS lines were evaluated. The
highest marketable yield in WHT-5B was 36.78
t/ha with TSS above 15%. Maximum TSS was
18.57% in WHT-23A-2, whereas, TSS in checks



a8l o1 et | I8 12 Hicerd A &4 7| Tedl @it
& IRM, S9 ST P Seeguacisi-17-sici-18-
T -TH-7 H fUuE g Sust ded o1 (21.79
TT/3.) &1 I TS| Pt 1 JAHAT H SITATH BT WK 15
Tfcrerd & 31feres 7| STt AR STt Ud oTg<g Headh
SITHYT URAISHT & FHTd, I STATH o AR JLAHAT
&1 i faftr T U= 5T ST <@ 21 gedt Wit
& SR IS Geih 8 439 TH-6 H IecH fauur
I BT IUST (48.26 T/8.) Tof &Y TS R 17
GeRpH AR aTet el | e ¢ MU | T b 218 deshal
&% AT H &l & R, fet-10 Sfiars 7e 0 (9.41
T/3.) B 998 UgeH <& @l e 3R whin &
SR, didt-15 SfiarE A¢ $uat (3.48 e1/8.) H S=dH
el IUST BRI el T3 |

AT W & 110 Th, ARl Pl fABNT URATRT JoT
546-3I3R, 571-TeldlR, HYT-TH-1, HTI-TH-2,
RS 1, SRS 2, RSl 3, IRSHUT 4, ARSI
5, 1604, 1605, 1606, 1607, 1608, 1609, 1612,
1613, 1629, 1630, 1657, 1663 TAUT 1666 & FHY
H 9T 22 9IS GehHT P AT Ui THU dehAT (THT
48 U, THUH 65 U, THUY 111 T, THUY 222 T Ug THTH
1600 T) & S P PRI fhaT T g9 Fsl Pl
i BRI TR WR gl M dal b A1 G AT
QIS R G eIshH1 & GIROT Ud ORI & BRI Y
STRY 37T TR | SRASTeTR fohet (T gor, Hiet 21 <,
ofir fur, Hfior ik vd ShefisiteR 1133) &t faftsr
foretla geyfi § TR JEIdT &1 RIFRR BRA & forg
R, arave H A Ao SIR T, s/aver § v Ao
T YT b TRIT| T Ugept (3TTE, STavT 7 28
37 TSI, 3713, STaRRIT 3 3icT: USIIT iR 3MMS, 3rawer |
T 37d: TTId) & Uhel el I i USTd JoshAl
fareprer aref Tfer UR 1 Rt Haw 3 SR e o &
AT 31 3ic: TSI deehHI T Hedie Tl TRIT| A
a1fereps fagur arg &l Sust a1ms,-1272 (53 &/3.)
4 Ud AR 3118, -1450-1-1 (47.33 &/3.) 3R
31, -1325 (45.43 e1/3.) H <ot i M1 3718, -1325
(3.13 Hfcrerd AR dTet &G Pl BlgdR I 1S Td AR aTed
el W Teh UTY Y AT 1 & 3T 96 Hfcrera A ot ot
Ao I It g1RIeT i TS|

AT WS P AN deRRHl I SRfSieIR 1627,
SI3TSMIR 1639, SIRANIER 1203-S13R & 1Rl AT
AT WIS b i Uth, Ha1 T SI3TSTSTR e 73,
ISR B3 173, SlASiaR grgive 179 i 98-

iv

was below 12%. During late kharif, marketable
yield was highest (21.79 t/ha) in high TSS line
WHTB-1A-GT-18-SC-M-7. Total soluble solids
were more than 15% in nine high TSS lines. Four
high TSS lines are being evaluated at different
locations under All India Network Research
Project on Onion and Garlic (AINRPOG). Breeding
line W-439 M-6 gave highest marketable yield
(48.26 t/ha) during late kharif and 17 lines were
bolter free. In case of garlic elite lines during rabi,
PB-10 GyMut EL (9.41 t/ha) performed best and
PB-15 GyMut EL (3.48 t/ha) gave the highest total
yield during kharifseason.

One hundred ten 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. 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. Thirty-one
inbreds along with checks were evaluated during
rabi season. The highest marketable yield was
recorded in[,-1272 (53 t/ha) followed by [,-1450-
1-1 (47.33 t/ha) and [,-1325 (45.43 t/ha) and
were free from doubles and bolters except [,-1325
(3.13% bolters) with more than 96% marketable
yield.

Three red onion lines viz.; DOGR-1627, DOGR-
1639, DOGR-1203-DR as well as three red onion F,
hybrids viz.; DOGR Hy-73, DOGR Hy-173, DOGR
Hy-179 were introduced in AINRPOG trials for



w1 G & fo it IR @IST U g
Seads U uRaSET § onfier T T @t dr &
foei aem o g (96 10 SREsR, 2019 @
ToflemuT TR 120/2019) T e e (Refiss 10
3RERSR, 2019 I USilenur T 115/2019) i waferd
fremT fome & STl 37ich SiRemoT & forg dterm forey wd
PN SMPR FRET Wfeur, 75 foght o usiiged fopa
7| BIeAifes, @IS <l QF 7S fohemt @t +fmT 31 38 3R
i afrge X8 o Y dier fnsT vd gves SR wRer
TTRreRvor, 73 fegt # ustignd o |

TfsaepTet, auieplel 3R ofidwmrer § yuffa werg & fore o=
faf¥re vforem derepHl 1 Hedied I IUST TG B
T oM & for fomam | sreu—QifReT vferm womferat
T Ul &t SRQR J1AT TS STt 8 31§79 a¥wR 71R7eh
3FORTE IR TSI deTs et |epel! & 3R T =T & g
Bl fRR T T 38T [qahed 9+ Al | AT 31feres ot
30T (33.16 T/ 3.) Pl Uferrd cgarIvgH 3l 1587 #
Safh $Hb IR Vferdgd egavivg Ao 16418
(31.27 T/3.) ® &1 fpan w11 Uforrm Ve
= YTl § ISy Prer @ik ant dlel § $HH 9.60
/2. W 7.49 T /3. P IuST ot HI TS|

99 P gorefiel o ugref AT & folv Fet 35 Aha
TS S-SR T ehT STETUTEIUT eh_ e 23 TgUI Ridet
Ryeher Rilcw oI g idTs Sg0dRI HIpR| T SYANT
foham Tl Pl gemele 3T usre SfeT T Sy
RO & MUR R, UUM Wucd 53w gRT
Uga™ TV fafaer TaeivawT 3T AT d91shy  HThR
HErIcTe} T & AT | QST & NI TS ool
T D ol TACITIT DIfST S &1 AHfIE 3 &
foTQ SuIt 81 Hepdl 2 | TS H IRl Ul Ud e1ag U avd
AT ToTTfor § ShIRT SRITICRUT &9 & oy 30 S
cler ggwdiT (STETerdt) ATHRY & Ue Ae bl g Bl T
vfered USTIicrdl H g SMTETeAdl HIEhRI &l FATTRUT
guaT 21.7 § 95.7 ufierd & 9 ot 37 Smuerdt
TR T YN Uforgd TsTTferil & fafderdar srermgui,
ST o AR Ud = Gforrar & ares i Uit ob SFchiee
& for foma 1T Heper 2|

DREBIA S dem ACMSHI-RNAi & S WISl o
fopet AT YR BT HUTCRYT BRI TIRT WR 2| ETHHRIRA
TR I Bells URIE G TawedT § g1 &St i fohes
HIHT IR BT HUIKRY GFP-tailswap_CENH3 d&cR &

multi-location evaluation. Two onion varieties
viz.; Bhima Shubhra (Reg. No. 120 0f 2019 dated 10
Oct, 2019) and Bhima Safed (Reg. No. 115 of 2019
dated 10 Oct, 2019) under extant category have
been registered with PPV&FRA, New Delhi for its
protection. However, two new onion varieties
(Bhima Dark Red and Bhima Light Red) have been
registered with PPV & FRA, New Delhi.

Five different underutilized Allium species
evaluated for foliage cuttings in summer, rainy and
winter season. Underutilized Allium species are
rich in allicin content and can give fresh cuttings
regularly at monthly interval round the year and
will be a good substitute to stabilize onion prices.
The maximum leaf yield (33.16 t/ha) was
obtained in Allium tuberosum All-1587 followed
by Allium tuberosum CGN-16418 (31.27 t/ha).
Wild species of Allium angulosum recorded a yield
of 9.60 t/ha and 7.49 t/ha during summer and
rainy season, respectively.

Atotal of 23 polymorphic simple sequence repeats
(SSRs) and intron length polymorphic markers
(ILPs) were utilized to characterize the thirty five
white onion genotypes for HTSS. Based on the TSS
and DNA fingerprint, principal component
analysis these identified diverse HTSS and LTSS
lines could be useful for mapping of HTSS coding
genes for the acceleration of molecular breeding of
onion through the marker assisted selection
(MAS). A set of 30 Intron Length Polymorphic
(ILP) markers were tested for polymorphism in
onion and cross-transferability in garlic and
related wild species. Transferability of these ILP
markers was ranged from 21.7% to 95.7% in
Allium spp. These ILP markers could be utilised for
diversity characterization of Allium spp., varietal
identification, mapping of genes and introgression
of desirable traits from wild Alliums.

Transformation of onion variety Bhima Super with
DREB1A gene and ACMSH1-RNAi is in progress.
The selected calli on hygromycin are in shoot
regeneration stage. Onion variety Bhima Super
was transformed with GFP-tailswap_CENH3
vector and six events are in bulbing stage. 5-



1Y AT T SR T A B BT FEwRT H 2l 5 -
TSTNATSCITS GRT RIS H STIRIAT Yot 5 GUR A 17
ClfehT grST & SURTT IS IR THIEG ST 71T |

W AT & SRE Bidt T ey wital § fadas
TR <Y T H vafe et S @ firett Wy 36
g @l faeN & & fory, dw + WA +
RN TR BT [N ST 9R BT ApATT B
4 gl R T SR - A HeRur R Ahedgde
fpy g afReri o FepR R g foraeh! s
Tq U SATUR W Y 88 | QTS I bl i Sieed
o Jep1eT g famg, CO, &yl famg 3R weprer 3w

yaraefiedr 1 31T R M Uy HE3Er h
gfehar & 2RM Hfiqr afes ik fi\r e s fog |
3MaRas CO, AT BT ST FRA D FhT1eT FSTUT
gurgefierar 3T eMdT dgaR UTS TS STafe HHET Athe 3R
T S1h Y fhe pHaR Tt off |

el TG
At Wf+IeT SA%eD! T TN AU T wAfel et JerT | aHt

HHURT Ud 3N Idd Pl Thighd STINT IRA TR
YT Y F Pl SR BHe U, T SAfdds Hre
AT JET H U ATSCISH KR YT TR-IT | IH HrRe
10 T/, T R A TN P R 27 &1/3. I =T
ST A T T8 ST {3 31 Idxe START bl I |
SPET vU | FAR ff| 3Rifded IR & goreet §
Sifdes IUERT & TEd ATUhaH TR Homfer fafderar
TeRIT 81 B gemefiel Sfary] St STaRi
& o ATSDHRISST Spraul 3R Bl H gorT |
BIhIRY HeTefiel Sfar] &1 iehrenvu eRd &R fagur
AR IS IR P Pa U H 9.2 URied db hl
TR g3 1 B: faAl b SITRTel TR 100 U2 SRS
BT RN PR TR IRep| DT fBRE P aredt ey &b
7 9GRS TGt T JANT R bl oI H &TF &
TG I IUST, UG oI JTUCH IR ATH SART ST
EECIGNE]

QIS & A § ST T HHT dTel o1 &b U B
aH B & oy defiamsferes arat 100 didied &
quffa TRIRT & THTel} ara | diqe Seraor | off
HAA TR QT G919 b TDRIHAS TG Dl HH fohdT ST
HepT | TS hefed & UGeH TR TS i IR e arial &
THIG T T B b oY Teh el JRIE0T T /T

Vi

Azacytidine was found improve gynogenic
regeneration in onion, but was found to affect
survival after regeneration.

Garlic accession screened during rabi season
showed good amount of variation especially in
allicin content. For virus free garlic development, a
combination of heat + meristem + chemical
treatment found effective against controlling virus
load. Experiment on interspecific hybridization
has successfully made hybrids, confirmed on
morphological, molecular basis. Light saturation
point, CO, compensation point and photosynthetic
efficiency in onion varieties and germplasm were
studied. The photosynthetic efficiency and ability
to utilize internal CO, concentration in Bhima
Shakti and Bhima Light Red varieties were better
during photosynthesis, whereas Bhima Safed and
Bhima Dark Red were lesser efficient.

Crop Production

Integrated use of vermicompost and inorganic
fertilizer produced significantly higher bulb yield,
soil organic carbon, and soil available nutrient
status compared to the plots received mineral
fertilizers alone. Application of 10 t vermi-
compost/ha showed 27 t/ha onion yield which
was significantly lower than other fertilizer
treatments. Organic treatments also showed
maximum faunal species diversity in comparison
to inorganic treatments. Inoculation of
phosphorus solubilizing bacteria (PSB) increased
marketable and total bulb yield by 9.2% compared
to mycorrhiza inoculated and control without PSB
inoculation treatments. Application of 100% RDF
at 6 days interval increased onion and garlic,
nutrient uptake, and benefit cost ratio compared
to flood irrigation system with broadcasting
method of fertilizer application.

Foliar application of salicylic acid @100 ppm is
found to be effective for minimizing the effect of
water deficit stress in onion crop. VAM inoculation
also reduced the negative effect of drought stress
on crop. A field experiment was conducted to
evaluate the effect of four different dates of
planting on onion crop performance, which
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showed that delayed planting i.e. on 1" and 15"
February resulted in stunted plant growth and
lesser yield in all the varieties. The root study
conducted in onion entries in response to water
deficit and water logging stress showed that
tolerant genotypes showed well-developed root
system and other related traits compared to
susceptible genotypes under water deficit stress
condition. Similar to water deficit stress, the root
studies conducted under water logging condition
showed better average root length, average root
area and average root volume in tolerant

genotypes.

Crop Protection

A study related to induced resistance by a root
endophyte, Piriformospora indica against a
disease like Stemphylium blight and insect pest
like Spodoptera exigua in onion was conducted.
With regard to Stemphylium blight resistance,
results showed 39% reduction at 1 dpi and 46% at
3 and 5dpiin disease severity as compared to non-
colonized plants. Further, physiological and
molecular characterization of P indica primed
onion plant defence against Stemphylium blight
was done. The ISR response in P. indica colonized
onion plants was estimated in terms of an increase
in hydrogen peroxide (H,0,) levels and catalase
activity, whereas lipid peroxidation levels in
contrast were found higher in P. indica non-treated
plants. Likewise, the effect of onion root
colonization by P. indica on insect herbivore by
Spodoptera exigua was evaluated and found that P
indica colonized onion plants exhibited 3% mean
scale score indicating about 11-30 % damage,
whereas in control plants mean scale % is 5
representing higher damage of 31-50%. Further,
upregulation of defence genes like glutathione S-
transferase, Lipoxygenase 2, Lipoxygenase 9 and
phenylalanine ammonia-lyase 2 in P. indica
colonized plants than control provides resistance
to overcome biotic stress. Similarly, antioxidant
enzymes such as superoxide dismutase and
guaiacol peroxidase were also found higher in P
indica colonized plants than control. The present
findings clearly indicate that the root endophyte, P
indica is a potential candidate which can be
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utilized as a bio protector against various biotic
stresses in onion.

Identification of a facultative bacterium,
Wolbachia from onion thrips, T. tabaci was
reported for the first time. DNA bar-coding of
Spodoptera spp found in onion ecosystem was
done and the phylogeny tree showed two major
clades which differentiate the 6 major Spodoptera
species. The effect of weather parameters on
population dynamics of onion thrips, Thrips tabaci
was analysed and found a significant positive
correlation with relative humidity and negative
correlation with temperature during the
corresponding week than lag weeks; as it
contributes to either flaring or depression of
thrips population. A study was conducted to
revisit the economic threshold level (ETL)/action
threshold level (AT) for onion thrips and found
higher bulb yield and more number of A-grade
bulbsin 0.5 and 1.0 thrips/leaf ATs.

Post-Harvest Technology

Garlic cultivated under different conditions (1:
Drip irrigation with 100% recommended dose of
fertilizer, 2: Drip irrigation with 80% recomm-
ended dose of fertilizer, 3: Drip irrigation with
60% recommended dose of fertilize and 4: Flood
irrigation) were studied for their physical and
biochemical changes during storage. Significant
effect of cultivation method was observed on total
weightloss and other biochemical parameters.

Different onion varieties (Bhima Kiran, Bhima
Shakti and Bhima Dark Red) were studied for
storage losses in controlled storage and naturally
ventilated storage. Controlled storage structure
reduced the storage losses significantly compared
to the naturally ventilated storage structure.

Total monomeric anthocyanin from onion peel
was estimated for five varieties of the institute, it
was found maximum in Bhima dark red (243.84
mg/g) followed by Bhima Red (171.60 mg/g),
Bhima Raj (151.96 mg/g), Bhima Super
(106mg/g) and Bhima Kiran (60.32 mg/g). Total
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Alkaloid content was gravimetrically estimated in
peel and bulb of onion, it was 0.415 % in bulb and
0.38 % in Peel. Ascorbic acid was found more in
red onion variety Bhima dark red (17.61
mg/100g) and Bhima Super (11.97 mg/100g)
than white onion Bhima Shweta and Bhima
Shubhra has 9.86 mg/100g and 1.56 mg/100g
respectively.

Extension

Thirty seven front-line demonstrations were
conducted in three states viz,, Maharashtra,
Gujarat and Uttar Pradesh during kharif, late
kharif and rabi seasons, respectively. The seeds of
onion varieties developed by the Directorate were
provided to the selected progressive farmers of
these states. ICAR-DOGR varieties performed
better than the local checks in all the demon-
strations.

The study was conducted to review, document and
validate the ethno-veterinary practices in which
onion and garlic are dominant constituent. The
results showed that onions have a wide array of
uses in ethno-veterinary practices, ranging from
treating gastro-intestinal problems like tympany,
indigestion, bloat to proven insecticidal anti
parasitic, repellent and antiseptic actions with
different dosage and formulations. Onion is
effective on various diseases due to unique
combination of different compounds including
fructans, flavonoids and organosulfur compounds.
Due to allicin and other sulfur compounds, garlic
has antibiotic, antibacterial and antimycotic
properties. Ethno-veterinary use of garlic was
found for curing cough, cold, fever, urinary
problems like oliguria and anuria, bloat, foot and
mouth disease, pleuropneumonia, otalgia, dog
bite, snake bite, trembling, respiratory system
disorder like pleuritis and pneumonia, yoke gall,
bone fracture, flatulence, wounds and gangrene.

During the year, total 212 field demonstrations (72
in Maharashtra and 140 in NEH region) were
conducted through TSP, 99 through SCSP and 45
through MGMG programme. Total 56 trainings
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were conducted for the farmers under MGMG, TSP,
SCSP, ATMA, ASCI, etc., schemes which were
attended by 1781 farmers. Apart from this,
training was also given to ten scientific officers
from Bangladesh Agriculture Research Institute
(BARI), Bangladesh. ICAR-DOGR participated in
six exhibitions to showcase onion and garlic
technologies.

Other Activities

The Directorate organized International
Symposium on Edible Alliums: Challenges and
Opportunities, in which, about 200 researchers,
academicians, industrialists and other
stakeholders from India, Japan, South Korea and
Israel were participated. Conducted International
training programme on “Recent Research
Approaches in Onion and Garlic” for ten scientific
officers from Bangladesh Agriculture Research
Institute (BARI). All Institutional activities viz.,
IRC, RAC, IMC and Annual Group Meeting of the
AINRPOG were held timely. The Directorate
celebrated its 22™ Foundation Day, International
Yoga Day, International Women's Day, National
Science Day, etc. special days. Hindi Fortnight, and
Swachh Bharat Abhiyan activities were also
organized. Conducted interface meeting on 'Jal
Shakti Abhiyan' in collaboration with ICAR-
Agricultural Technology Application Research
Institute (ATARI), Pune. ICAR-DOGR signed MoU
with Dinkar Seeds for onion variety Bhima Super,
Sanghar export, Pune and NED SPICE Dehydration
LLP, Gujarat to maintain close liaison and co-
operation for taking up ICAR-DOGR developed
onion varieties, technologies to the farmer's field.
ICAR-DOGR bagged four medals in ICAR Zonal
Sports Tournament 2019 (Western Zone). ICAR-
DOGR also generated the record revenue of 129.74
lakhs.
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The Directorate

Realizing the importance of onion and garlicin 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 4
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. [t is 18.32
N and 73.51 E at 553.8m above m.s.l. with a
temperature range of 5.5 C to 42.0 C and having
annual average rainfall of 669 mm.

Infrastructure

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

Mission

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

Mandate

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

* 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.




Annual Report 2019 _ ;"g'?

[EIT FTHYT gREg
ST FATEPR ARy e Tute Reseail JiveT wde Aff
‘ Research Advisory ’ Council stitute Manageme
Committee Committee

fAer®

Director

AL
Research

PME-Cell

[ ey yas

B IR

rop Improveme

C

ITMU-Cell
Stq gienfidr
Biotechnology
qEIdbIead /
N AT geafey
Library/Documentatio;
System
el IcUiqd
rop Productio
THTHY,
— AKMU

TR HRET
rop Protectio

T uaeT
HAATR TS ‘ arm Management
Post-harvest

Management

C

Transfer of
echnolo

1



2 I T R 2010

e ufdeea

Progress Report
BT IR
Crop Improvement

IRASHT 1 : Uforgq SH-ged &l Uae_ Td
IgAfiar

HIHIY — WISl T Ay g™ FAgermed |
AT WIS STGed T e
ol @ Iw

gl @RIt (162 HifeRi), <eft (41 9gure wrs st
afE 220 W) JUT @RI (41 TUrp SRl Afed
315 TIERIT) & SRM QTSI SIS T G Jorii
et & arey fpar marl gud) @i & 2RE, iy
1351 (52.89 Td/rdeAR), Wit 1713 (52.00
T/3qIR), W 1395 (51.33 T/qaR), W
1318 (49.33 E:T/%W) T w1267 (48.30
TT/REIR) P UeH fauue I Iust & AT |
TS o fet fimr afeh (40.86 T/2dcR) &
gl H SgaR U T SR A1 & had w1267
(17.04 Uiy IR a7t he) BT BISHR 7T IR 1S
T4 AR dTet dal | geb off (arferest 1.1) 1 37 wifera &
82 yfdrera & off a1t fayue o Suwt @ik 74 & 86
I AT dg UR Mt g5 fhAT TTI YUSRYT & IR HIE
SURT =IATH HUSRUT &ifel Iy 1254 (42.21 Ufcierd)
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Project 1: Management and utilization
of Allium germplasm

Evaluation of red onion germplasm at
ICAR-DOGR

Late kharif

Onion germplasm was evaluated during late kharif
(162 accessions), rabi (220 accessions, including
41 multiplier onion), and kharif (315 accessions,
including 41 multiplier onion) along with check.
During late kharif, Acc. 1351 (52.89 t/ha), Acc.
1713 (52.00 t/ha), Acc. 1395 (51.33 t/ha), Acc.
1318 (49.33 t/ha), and Acc. 1267 (48.30 t/ha)
performed superior over the best check Bhima
Shakti (40.86 t/ha) for marketable yield and were
free from doubles and bolters except Acc. 1267
(17.04% bolters) (Table 1.1). These accessions
also recorded more than 82 percent marketable
yield and 74-86 g average bulb weight. The
minimum storage losses after four months of
storage were recorded in Acc. 1254 (42.21%)
followed by Bhima Kiran (42.22%).

aferept 1.1 : Tl @Y% 2018-19 & SR WS USeT HRA dTetl Tl QTSI bl AT Tifeai

Table 1.1 : Seven best performing red onion accessions during late kharif 2018-19

urfer 1351 52.89 100.0 79.33 0.00 0.00 129.0 1.04 |7&XT flel
Acc. 1351 Dark Red
oI 1713 52.00 100.0 78.00 0.00 0.00 130.0 1.02 [H&H <l
Acc. 1713 Medium Red

Continued on next page.....
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uIfer 1395 51.33 100.0 77.00 0.00 0.00 128.0 1.04 | &R oflel
Acc. 1395 Dark Red
i 1318 49.33 100.0 74.00 0.00 0.00 128.0 1.03 |H&IH oot
Acc. 1318 Medium Red
oy 1267 48.30 82.96 86.00 0.00 17.04 130.0 1.04 | 8cPI cflct
Acc. 1267 Light Red
urfer 1481 41.00 93.54 82.00 0.00 0.00 129.0 1.06 |T&XT effel
Acc. 1481 Dark Red
oI 1219 39.49 84.49 83.97 0.00 0.00 129.5 1.04 |Bedl cfled
Acc. 1219 Light Red
T 9rfch 40.86 88.89 82.23 2.25 7.22 131.0 1.14 |H&€IH oilel
(qerirar) Medium Red
Bhima

Shakti (C)

oA LSEN 20.39 73.06 60.66 1.64 17.78 129.6 1.05 | &R effel
(W) Dark Red
Bhima

Super (C)

et/ CV (%) 7.13 9.38 13.25 22.35 17.01 0.43 - -
TeTURTS 4.14 9.15 11.65 9.06 11.97 0.91 - -
LSD

(P=0.05)

MY-Marketable Yield, MB- Marketable Bulbs, ABW-Average Bulb Weight, DTH-Days to Harvest, E:P-Ratio

of Equatorial & Polar diameter

&t

<&t 9| & R, WIfy 1253, wifyy 1279, Wiy 1276,
oI 1318 o7 WIfyf 1256 § 48 /3. 9 3if¥re &
four I IuST I 8 SR A fhei [Ess g
fohet T afeh (43.63 T1/2.) &1 JorT | dgeR off|
= TR § 92 wfcrerd & 31fies fauu 3w ot gof i
g 3R Wiy 1253 (7.76 ufderd Ss dret &g) Bl
BISaR I Il Siis T dR alel $al o g oAf
(TIfeTepT 1.2) 1 HUSRUT & IR ATE SURT o &
=T arfer (30.92 Tferd) § g aguRe T fsRor
(39.95 yfderd), HfiHr oiige ¥ (44.63 Ufderd) den
I 1446 (44.65 nfcerd) 9 gof 6l 151

Rabi

During rabi, Acc. 1253, Acc. 1279, Acc. 1276, Acc.
1318, and Acc. 1256 produced more than 48 t/ha
marketable yield and found superior over the best
check Bhima Shakti (43.63 t/ha). These accessions
also recorded more than 92 percent marketable
yield and free from doubles and bolters except
1253 (7.76% doubles) (Table 1.2). The minimum
storage losses after four months of storage were
recorded in Bhima Shakti (30.92%) followed by
Bhima Kiran (39.95%), Bhima Light Red
(44.63%),and 1446 (44.65%).
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aiferept 1.2 : It 2018-19 & IR TIAS U2 B dTelt ATel QTSI Y AT Trfeai

Table 1.2 : Seven best performing red onion accessions during rabi 2018-19

uIf 1253 56.27 92.24 93.78 7.76 0.00 120.5 1.04 |gp! et
Acc. 1253 Light Red
oify 1279 50.89 100.0 76.33 0.00 0.00 119.0 1.04 |8l ATe
Acc. 1279 Light Red
oIty 1276 48.89 100.0 73.33 0.00 0.00 122.0 1.05 |9em9 e
Acc. 1276 Medium Red
oify 1318 48.83 100.0 73.25 0.00 0.00 122.0 1.03 |T&¥T &red
Acc. 1318 Dark Red
i 1256 48.33 100.0 72.50 0.00 0.00 119.0 1.08 |1 AleT
Acc. 1256 Light Red
iy 1316 47.33 100.0 71.00 0.00 0.00 122.0 1.04 |T&RT I
Acc. 1316 Dark Red
oI 1216 46.21 98.95 72.96 0.00 0.00 120.5 1.09 |8l ATed
Acc. 1216 Light Red
T erfeh 43.63 97.04 74.15 1.19 0.74 121.0 1.04 |92H A
(ga:ﬂ’e:r) Medium Red
Bhima

Shakti (C)

offqr foRxor 36.81 92.70 70.65 473 0.00 121.0 1.03 |9&IH Sl
(ﬂ?":ﬁﬁ) Medium Red
Bhima

Kiran (C)

CINSEIIN 31.65 91.31 70.93 2.82 0.74 122.0 1.04 |81 STe
GERIR)) Light Red
BLR (C)

HHdt/CV (%) 6.40 8.40 9.89 19.37 19.14 1.31 - -

TATHE! 421 11.89 9.79 6.47 10.84 2.54 - -

LSD

(P=0.05)

MY-Marketable Yield, MB- Marketable Bulbs, ABW-Average Bulb Weight, DTH-Days to Harvest, E:P-Ratio

of Equatorial & Polar diameter

ety

RI% GE & SR, WY 1637, Wiy 1630, wify
1575, 91 Uy 1551 & 29 e-1/3. & ot aiftrs 6t
oo I IuS g1fiet Y S TR 3 e 39 et |
FIAE e fhet ofimT 81h ¥ (24.59 T7/8.) B

Kharif

During kharif, Acc. 1637, Acc. 1630, Acc. 1575, and
Acc. 1551 produced more than 29 t/ha marketable
yield and found superior over the best check
Bhima Dark Red (24.59 t/ha). These accessions
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T § dER U8 TR 1 3T el H 85 ufderd & off
31ferep faqur a1 gt <l 18 3R T & A v Sis
Ud R dTet el & g off (arferer 1.3) | dal & gers
¥ A9 B9 I9T Wy 1649 U4 wifey 1666 (99 i) H
Tq dgURI= HTfH 1630 3fR wifr 1658 (101 fe) o
sl

were also recorded with more than 85%
marketable yield and were free from doubles and
bolters (Table 1.3). The minimum days to
harvesting was recorded in Acc. 1649 and Acc.
1666 (99 days) followed by Acc. 1630 and Acc.
1658 (101 days).

ATferepT 1.3 : @B 2019 F IR WIS TS B aTel] Ter WISt &Y AT e

Table 1.3 : Seven best performing red onion accessions during kharif 2019

e 1637
Acc. 1637

46.22 100.0 69.33

0.00 0.00 11.40 108.0 1.04

e 1630
Acc. 1630

40.93 85.75 71.60

0.00 0.00 11.55 101.0 1.15

e 1575
Acc. 1575

32.00 88.89 60.00

0.00 0.00 11.10 114.0 1.05

Ife 1551
Acc. 1551

29.33 100.0 44.00

0.00 0.00 11.27 111.0 1.24

I 1666
Acc. 1666

27.37 89.71 68.67

0.92 0.00 11.49 99.00 1.05

I 1658
Acc. 1658

27.06 90.48 69.19

1.35 0.00 11.67 101.0 1.07

uIfer 1649
Acc. 1649

26.66 78.05 66.36

4.39 0.00 12.00 99.0 1.07

offm 37 ¥
GERR)

Bhima Dark
Red (C)

24.59 82.38 64.38

0.93 0.00 11.44 104.0 1.07

i g
GSER)

Bhima
Super (C)

21.65 76.37 63.05

541 0.56 11.60 101.0 1.03

it/ CV (%) 9.86 6.07 10.38

27.72 21.13 2.62 2.44 -

TGS
LSD (P=0.05)

4.24 5.40 7.76

9.40 0.20 0.48 4.39 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS-Total Soluble Solids,
DTH- Days to Harvest, E:P- Ratio of Equatorial & Polar diameter
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TEIVUI TATe] TS SAged T Hedieh
<&t

&l AR & SR, &1 e [l & a1 e 41
IEUD IS W BT Hediepd a1 T qaSS
o HHail-4 (10.45 T/gaCAR) & gPEa |
1549- (12.30 TF/3deA;R), 1551-T (12.05
TT/REER), 1550-TW (11.93 T/3q:|), 1538
- W (11.92 TH/IFRI) qAT WY 1541-TW
(11.62 T /3aCTR) | gl IeIeR Ha1g IuS gof hl T3
(afeTent 1.4) | A T Hlati-4 (e Auur & 88
&7 SIRI=) 6 o | 37 Wil | enicht aRugedn

(i Agur P 81 A 84 3T SURTT) Tof 1 T3

Evaluation of multiplier red onion
germplasm

Rabi

During rabi season, forty one multiplier onion
accessions were evaluated along with two checks.
The 1549-Agg (12.30 t/ha), 1551-Agg (12.05
t/ha), 1550-Agg (11.93 t/ha), 1538-Agg (11.92
t/ha), and Acc. 1541-Agg (11.62 t/ha) recorded
higher bulb yield over the best check CO-4 (10.45
t/ha) (Table 1.4). These accessions were also
recorded early maturity (81-84 DAP) against the
bestcheck CO-4 (88 DAP).

SferepT 1.4 : Jdt 2018-19 & IR AT TqelT HRA aATelt AT IgUTD =TT TIfwi

Table 1.4 : Seven best performing multiplier onion accessions during rabi 2018-19

1549-wr 12.30 18.46 7.00 1.87 12.41 82.00 1.47 |TERT o
1549-Agg Dark Red
1551-0r 12.05 18.07 7.20 2.28 12.53 82.33 1.45 |92H @
1551-Agg Medium Red
1550-r 11.93 17.89 7.13 2.23 12.69 81.33 1.43 |90 alel
1550-Agg Medium Red
1538-wr 11.92 17.87 7.27 2.16 12.25 81.33 1.65 |T&RT <A
1538-Agg Dark Red
1541-0 11.62 17.43 7.40 2.21 12.00 82.67 1.44 |TERT <A
1541-Agg Dark Red
1552-r 10.05 15.08 7.00 1.88 12.79 84.00 1.34 |TERT <A
1552-Agg Dark Red
1534-0 9.74 14.60 7.27 2.29 12.68 83.00 1.52 |&dI T
1534-Agg Light Red
et (qerir) 1045 | 15.68 7.27 2.08 1231 87.67 1.38 |9eTH e
C0-4 (C) Medium Red
e 5(eR) | 1044 | 15.67 7.33 1.95 12.80 85.67 1.36 989 e
CO-5 (C) Medium Red
Hidt/CV (%) 8.77 6.87 6.39 6.36 3.37 1.45 - -

TSt 2.56 2.85 0.74 0.23 0.69 1.94 - |-

LSD (P=0.05)

TY-Total Yield, WOB-Weight of Bulblets, NOB-No. of Bulblets, ABW-Average Bulblet Weight, TSS-Total
Soluble Solids, DTH-Days to Harvest, E:P-Ratio of Equatorial & Polar diameter
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ek

e N H, T Sfep Iu Wi 1529-T
(18.10 €/%.) H UT$ % U& IR AT 1512-T
(16.19e1/3.), 1530-W (15.57 &1/%.), 1545 -
T (15.54 ©1/3.) 3R 1515-W (15.26 &/3.) ®
TS 118 e SRhT Tl § TS e fre el 4
4 30N (14.10 T/3.) & T B 1 bl FIHS
o fpem el 5 (dty o1 & 76 T SuR) Hir
e H g iRl § sl aRueear (dir e & 65 &
73 &7 IWR) U T8 IR A & HoA gl 3
geref 3797 (12.20 ¥ 13.32 Hfderd) dom 21 | 27 oM
1 3T Al dhg TR gt fowa TRIT (Tferat 1.5) |

Kharif

In multiplier onion, the highest bulb yield was
recorded in Acc. 1529-Agg (18.10 t/ha) followed
by 1512-Agg (16.19 t/ha), 1530-Agg (15.57 t/ha),
1545-Agg (15.54 t/ha) and 1515-Agg (15.26 t/ha)
over the best check CO-4 (14.10 t/ha). These
accessions also recorded the early maturity (65-
73 DAP) against the best check CO-5 (76 DAP), TSS
(12.20-13.32%), and 21-27 g average compound
bulb weight (Table 1.5).

drferat 1.5 : @R 2019 & SR AEAE TG v aTet! AT TgUID QTS STfeai

Table 1.5 : Seven best performing multiplier onion accessions during kharif2019

1529-@ 18.10 | 27.14 8.00 2.18 12.84 69.50 2.01 |9&H o
1529-Agg Medium Red
1512-@ 1619 | 24.29 7.90 2.16 13.32 73.00 1.85 |gpr e
1512-Agg Light Red
1530-T 1557 | 23.36 8.00 2.02 12.76 66.50 1.89 |g=@ e
1530-Agg Light Red
1545-Q 15.54 | 23.31 8.00 1.94 12.30 71.50 1.94 |9H o
1545-Agg Medium Red
1515-@ 1526 | 22.89 7.70 2.30 12.20 65.00 1.82 |gedrala
1515-Agg Light Red
1524-Q 1464 | 21.96 8.00 2.32 12.88 69.50 1.96 &I
1524-Agg Light Red
1514-Q 1462 | 21.93 7.30 2.48 13.00 69.50 1.84 |9t e
1514-Agg Medium Red
el 4 (@ | 1410 | 21.16 7.90 2.06 13.52 73.00 1.95 |ALIH orel
CO0-4 () Medium Red
e 5 (o) | 11.69 | 17.53 8.00 2.16 11.92 76.00 2.01 |A%H ol
CO-5 (C) Medium Red
it/ CV (%) 10.16 10.16 4.73 8.54 5.41 3.62 - -

TATHS! 3.59 2.88 0.76 0.37 1.39 2.40 E

LSD (P=0.05)

TY- Total Yield, WOB- Weight of Bulblets, NOB-No. of Bulblets, ABW- Average Bulblet Weight, TSS- Total
Soluble Solids, DTH- Days to Harvest, E:P- Ratio of Equatorial & Polar diameter



2 I T R 2010

Athe QTS G BT T
<t

Wl AT & SRE P 67 Ahe QN SR Bl
TurTeRRuT {3 TR 31R e fopa | g fohe
& gopEel H 14 dehHl § IPET B | BEl dgR
fauue I IR Pt IS FRI BT TS| GAPHA Sy,
045 § J=H Pt I (48.91 T/2.) & AU AY
fraur I IuST (47.33 S/2.) IUH g3l ol SHAS
deRPH R dTel Bal | eh Y Q| FHT FershHi § Ty
9T 5 138 AT 91 TS FeaT WGaTs bl TS| Ferehr
TR 442 H 31RyeaH fauue I e AR (87.33 )
St T TRIT| HUSRYT & TR HIE IWRI STgi 8 045
31k Seeg 442 T YUSRUT &feT AT 46.23 TAT 46.64
Tfrerd off afi A% gt § ot e iy Aar o
HURYT &ffct 69.55 Hfcrere gof & 7 (dTferepT 1.6) |

Evaluation of white onion germplasm
Rabi

A total of 67 white onion germplasm were
multiplied and evaluated during rabi season.
Fourteen lines showed significantly superior
marketable and total yield over the check variety.
Line W-045 produced the highest total yield
(48.91 t/ha) as well as marketable yield (47.33
t/ha). Sixty one lines were observed to be bolter
free. All the lines were harvested after 138 days
after transplanting. The line W-442 recorded
highest marketable bulb weight 87.33 g. The
sorage losses in W-045 and W-442 were 46.23 and
46.64 percent after 4 months of storage as
compared with check Bhima Shweta (69.55%)
(Table 1.6).

arferept 1.6 : It HRIH b IR Ahe QTS i gig I=T Susieiier urfeai

Table 1.6 . Five high yielding accessions of white onion during rabi season

$5-045 48.91 47.33 71.00 0.00 12.50 46.23
W-045

$50g-442 45.00 43.67 87.33 0.00 10.44 46.64
W-442

$5Y-282 38.00 33.00 52.11 0.00 11.72 100.00
W-282

$50g-125 37.88 37.27 58.57 0.00 11.28 36.59
W-125

$-567 36.92 36.92 60.00 0.00 12.00 54.65
W-567

o &dr 24.03 22.81 45.77 0.00 11.64 69.55
Bhima Shweta

spIf=Ieh firam 5.28 5.78 10.28 0.37 1.20 24.52
C.D. (5%)

TY- Total Yield, MY- Marketable Yield, MBW- Marketable Bulb Weight, TSS- Total Soluble Solids
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W-045 GP

e 1.1 <Y 499 & SRE The @ B S Sueiefier sfe

Fig.1.1: High yielding accessions of white onion during rabi season

WIH3TY — T U SATIa e AT <) 9 W1 g
U 4 Ahe, WTST GeIhH! T Fedieh o fome i
a7 & A1 fopam w399 J i o gorH SUS &
el § Jeri e | dgaR e uran T STftrendd
faqurT a1 It (23.80 ©/3.) 3R PeT ST (35.56
TT/R.) DI S 49044 () H gt foparr am) A
gt AR dTel el | T UTg 1Y) Gt 9T & 135 AT
15 |l dershl H JSTS STUaT GaTs Dl TS|

ety

A 38 TG WS ST BT ORI fohaT T iR
o T T 3T & AT SeT Yot fohaT T |
dPH S 448 (21.22 €/R.) U@ AR S
408 (20.36 ¢/3.) H qori 5w & gaweel o
SPEHT B A FEl TER Pt U g H T T
FerehHl | A9l 18.56 Td 16.71 T/ 7. I Iy
g JuST ot gof &Y 7| et derspHi | gieRIgn & 108
ot a1g garE Y 1 IR A Tt dererH AR arel dal |
T o (qTferer 1.7) |

A total of ten white onion lines received from
NBPGR were also evaluated along with check
Bhima Shweta. None of the lines were superior for
yield over the check. The highest marketable yield
(23.80 t/ha) and total yield (35.56 t/ha) were
observed in 1C-49044(W). Nine lines were found
bolter free. All the lines were harvested after 136
days after transplanting.

Kharif

A total of 38 white onion germplasm were
multiplied and evaluated with check Bhima
Shubhra. Line W-448 was significantly superior
over check variety for total yield (21.22 t/ha)
followed by W-408 (20.36 t/ha). Marketable
yield was also high 18.56 and 16.71 t/ha,
respectively in these lines. All lines were
harvested 108 days after transplanting and were
bolter free (Table 1.7).

arferept 1.7 : @RI% AT & SR Athe WIS Y Ui S° Iusiefter wfaai

Table 1.7 : Five high yielding accessions of white onion during kharif season

T - 448 St 21.22 18.56 64.37 10.38 11.91
W-448 GP
e - 408SA1dY 20.36 16.71 50.80 15.46 12.11
W-408 GP
T - 464 St 14.91 12.62 40.17 0.00 11.76
W-364 GP

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

g -125 Sfidt 13.89 10.17 38.21 7.10 12.04
W-125 GP

TgUH-514 10.11 10.11 52.10 0.00 12.98
WM-514

EiECINGERIR)) 16.24 14.23 49.68 6.97 12.68
Bhima Shubhra (C)

pifTes = 485 4.47 6.79 14.59 0.98
C.D. (5%)

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

TO @RIh

Tecl TR AR | el 32 e @S SGa!
qedied fepar Tl ey fe | gur (37.05
T/g.) d e H IR dehAl H§ FAged fauue Ay
0T (36 W 44.03 /2. 8RIeT I TS| IR dTet dhal
P U9 0 | 75.12 & 91 & 7| IR d9epAt §
AR aTet g gl UTY TY| 37 dehAl H SIS dTel dhal T
Afrerd 0 & 44.86 &l R 7 o171 et ORE F2hH SIS
aTel el A qeh A | JAHH Seog_ 442 H STgl HUSRUT &
YR HIE SR HUSRYT &fc ~FofeH (10.51 Hfcrerd)
off I8} 39b I1q T 408 (13.69 Hfdrerd) H ot it
TS| 31TT S GTEhHT T STANT RIS &b YUSRUT Sfia-
D I 2 TSt H fHaT ST HepelT 8 (TTfeteT 1.8) 1

Late kharif

A total of 32 white onion germplasm was
evaluated during late kharif season. Four lines
recorded at par marketable yield of 36-44.03 t/ha
as compared with check Bhima Shubhra (37.05
t/ha). The percentage of bolter bulbs ranged from
0 to 75.12. No bolters were recorded in 11 lines.
The double bulbs percentage also varied from 0 to
44.86 in these lines. Thirteen lines were free from
double bulbs. The storage loss after 4 months of
storage was lowest (10.51%) in line W-442
followed by W-408 (13.69%), hence, these lines
can be used in breeding for increasing storage life
of onion (Table 1.8).

ATferept 1.8 : gBd WAH HIWH P SR Tihe TS H g I Susiefter urfeai

Table 1.8 : Five high yielding accessions of white onion during late kharif season

e —302 Sfidt 44.03 44.03 66.05 12.16 0.00 0.00 24.68
W-302 GP
ey —398 Sfidt 47.00 36.67 78.57 10.28 21.99 0.00 18.18
W-398 GP
geog_—329 St 43.48 36.12 79.68 11.24 7.42 9.51 100.0
W-329 GP

Continued on next page.....
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o] -356 Sfdt 40.41 36.00 66.86 12.4 6.98 3.93 34.47
W-356 GP

] 543 - St 44.96 34.40 65.26 10.04 6.50 2.73 62.93
W-543 GP

ofir g () 48.55 37.05 77.29 11.95 14.88 6.25 48.42
Bhima Shubhra (C)

SpTfearep Ferar 10.15 8.25 14.24 1.53 17.37 17.96 26.08
C.D. (5%)

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

W-302 GP

e 1.2 : yud) @% 49H & ERM Athe ST B I= Iuwrefier unferRit

Fig.1.2 : High yielding accessions of white onion during late kharif season

< HI & SR Uil WISt ST-1ged &1 Jed i

Tl B: JAPHI DT AT fpaT T AR 1T fobet
37t AR & 1Y bl o Dl 131 fauue ARy
U 3HR PeT IUST & HHel H A JAhH o1 fohed
& gFEe § IPEHT HY H dgaR Y Y| FeqhA aT8
003 # |e¥ 21ftres fquue I Ut (29.28 e1/3.)
3R PeT U (30.28 TH/B.) US TS @i gD
o # Jaria e ot dfiameR § daet 13.25
/3. B fuue g Iust & giRiet &Y S |t e
derh¥ AR dTel el | b I | HUSRY b IR HIE
IR WUSRUT &fd § 58.94 A 86.06 Wfyerd &
Rprar e a1 et sitaa e g 6 ¥R Fed
s (67.14 T) d9rhd a1$ 009 H oof fopar T
(arfetept 1.9) |

13

Evaluation of yellow onion germplasm
during rabiseason

A total of six lines were evaluated and compared
with the check Arka Pitamber. Three lines were
significantly superior for marketable yield and
total yield as compared to the check variety. The
line Y-003 observed the highest marketable yield
(29.28 t/ha) and total yield (30.28 t/ha) as
compared to the check Arka Pitamber with 13.25
t/ha marketable yield. All lines were bolter free.
The storage losses varied from 58.94 to 86.06
percent after 4 months of storage. The average
marketable bulb weight was maximum of 67.14 g
intheline Y-009 (Table 1.9).
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arferept 1.9 : & HaH & SR Wit @St A Ui S= Iusiefter wifed

Table 1.9 : Five high yielding accessions of yellow onion during rabi season

a$-003/Y-003 30.28 29.28 3.02 12.61 47.87 74.43
ag-009/Y-009 24.74 24.74 0.00 11.40 67.14 70.07
aE-100/Y-100 22.02 21.00 0.00 13.59 40.27 58.94
ag-055/Y-055 16.66 13.70 0.00 12.10 55.13 89.17
ag-027/Y-027 11.77 10.01 0.00 11.77 33.90 86.06
el IIFeR (o) | 13.69 13.25 0.00 11.53 40.42 67.49
Arka Pitambar (C)

EIECAEERI 5.28 5.78 1.38 1.20 10.28 24.52
C.D. (5%)

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

1.3 : <& gigm & SRE fio e & = Susiefia ot

Fig.1.3: High yielding accessions of yellow onion during rabi season

faft=r d@iw & uoffa wféw & forw a1 UfeRr Evaluation of wild Allium species for foliage
ESIGRIG W cuttings in different seasons

frsTenTet, auferat aiR ofiderer & goffg werg & forguig Five different Allium lines were evaluated for
Ry vferrm dereHt @t *j\oﬂicw I IU YT B foliage cuttings in summer, rainy, and winter
e e e g e e ST seasons for yield performance. The observations

. Af ; ] were recorded at monthly intervals for two
GPH I TEATT PR P FASH | Aal cuttings in a different season to identify the

BT o foTT AR SFeiTet TR ‘?*iq’s" I <ot fopa T suitable lines for the yield of foliage. The cuttings
dTey 1907 b <11 A1 9IS hels URH bl 18 AR SHARID  were started 3 months after planting and done
RIS R Fafia ©u A o R fpar mm| year-round regularly at monthly intervals.

14
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Allium angulosum
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Allium tuberosum
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i
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Allium chinensis

f 4

= 1.4 . wffa #ed & fow a1 vforgm sl
Fig. 1.4: Wild Allium species for foliage cuttings

TeAHT AR § Uferg eg@Rivd Y 9+ Ut
B TDHT

VferT SgaRIaH 1 ol 21 I USITIRT T JOTTe=or
o T 1R IeRT Heich fohaT T 94 ¥ TS A
& SRE FIAS g I Iuoefied TG Bl arfere
1.10 # i W 21 39 $o IuS DI AT 6.84
T/ W eaR 13.69 T/, & d9 oft | et *1fires oot
SUST PP I 1587 H Uford  egavvd
(13.69 T/2.) GRIUTS T3 | el SUST & ey H Yfore
TYERIT & Pl 3N TG 3Ths! Pl g | A
917 T JAT HHM: TS 3219 (11.61 TH/7.),
AT 16418 (TIU%) (11.22 ©4/3.), TwHS
3228 (11.04 TT/2.), TS 3207 (10.50
T/%.), Jc/Taa TR P8 HSied 16373 (10.04
T/8.), TIwHd 3231 (9.98 &/R.), TItHD 3214
(9.91¢1/%.), duT R (9.79 /3.1

Evaluation of wild species of Allium
tuberosum during summer season

Among 21 wild species of Allium tuberosum
multiplied and evaluated, the best five high
yielding germplasm during summer season are
given in Table 1.10. The range of total yield varied
from 6.84 t/ha to 13.69 t/ha. The highest total
yield was reported by Allium tuberosum in
Kazakhstan All-1587 (13.69 t/ha). A total of 8
germplasm of Allium tuberosum were found
statistically at par with respect to the total yield
viz., NMK-3219 (11.61 t/ha), CGN-16418 (NF)
(11.22 t/ha), NMK-3228 (11.04 t/ha), NMK-3207
(10.50 t/ha), Rott/Ex-spr kucchai CGN-16373
(10.04 t/ha), NMK-3231 (9.98 t/ha), NMK-3214
(9.91t/ha),and Zimmu (9.79 t/ha), respectively.

dTferaT 1.10 : FSHBTA & SR a0 Gforgd eg@vieTd USTfedi & urd 39 Sustelia g

Table 1.10 : Five high yielding accessions of wild Allium tuberosum species during summer

P Ml 1587 5.65 8.04 13.69
Kazakhstan All-1587

TS 3219 4.94 6.67 11.61
NMK-3219

Continued on next page.....
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it 16418 (T TH) 3.42 7.79 11.22
CGN-16418 (NF)

TGS 3228 5.19 5.85 11.04
NMK-3228

TGS 3207 3.85 6.65 10.50
NMK-3207

EAIESEZREEI] 3.94 4.10 4.02

C.D. (5%)

qufehTel & QR GforyT eg@eivi l a1 uotifcdl  Evaluation of wild species of Allium
B TDH tuberosum during rainy season

Yl SgFRNTH N, aNTepTal & SR Pet 21 a=T ISTeRIt
T UITERRUT fohaT TTT 3R S7ehT eiehT fohat TRT o
A IS UrE I USRI S i atferet 1.11 |
STRIT TRIT 21 QI TS B b SMUR WR el SUoT 1 6.89
/2. AR 14.90 /2. Th &I Reldt urs 151 A
31rep gt SUST UferTT SgaRITH, detThvai et 1587
(14.90 T/g.) H S5t 6 T Vo SR W QI
STeRd T HISIGT 16418 (TAUh) dm 3fs™dl
353524 79l 13.83 T/%. 3R 11.01 /2. H e
ST & Y H 3iehgl Dl GiY A T UTY MY

In Allium tuberosum, 21 wild species were
multiplied and evaluated during the rainy season,
out of which the best five high yielding germplasm
are given in Table 1.11. The range of total yield
varied from 6.89 t/ha to 14.90 t/h based on two
cuttings. The highest total yield was observed in
Allium tuberosum, Kazakhstan All-1587 (14.90
t/ha). The two germplasms in Allium tuberosum
viz, CGN-16418 (NF) and IC-353524 were found
statistically at par with respect to the total yield,
13.83t/haand 11.01 t/ha, respectively.

fert 1.11 : quiIel & SR a7 Yforgm cgavied FSTfcd ot ara 39 Iustefier mrfea

Table 1.11 : Five high yielding accessions of wild Allium tuberosum species during rainy season

PN el 1587 8.68 6.22 14.90
Kazakhstan All-1587

HiofitT 16418 (THTH) 7.95 5.89 13.83
CGN-16418 (NF)

IS 353524 6.61 4.40 11.01
1C-353524

TS 3211 5.48 5.25 10.74
NMK-3211

Continued on next page.....
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T 3214 5.60 4.60 10.19
NMK-3214

CAIRCRER] 4.13 4.11 4.12

C.D. (5%)

effTeTer & §RT™ Ufergw egevivg g Uikl Evaluation of wild species of Allium
B Y edTHT tuberosum during winter season

vfereg eggeivm H, fidwe & SRM P 21 a9
ISR 2T OTIEhRUT fohdT TRIT 3T1R S7epT Jodian foha
T R 1 IS Ui S Susiefiel SHRGe bl drfetdt
1.12 o ST 77 21 $oA SUST H 1.84 /2. A AR
6.22 TH /. T I i TS TS| e 31f¥rep et Ius
Pl AISTT 16418 T (6.22 &/3.) H &t fpa
TN $d SUST &b HFGl H UG SAGE JAT IMMe!
353524 (4.58 ¢1/3.), PABE 3Nl 1587
(4.56 T/3.), TIgad 3228 (3.81 &1/%.), TIHS
3229 (3.71 TT/8.) TAT TUHd 3211 (3.70
T/3.) s Dl S | A ITg Y|

Among 21 wild species of Allium tuberosum
multiplied and evaluated, the best five high
yielding germplasm during the winter season are
given in Table 1.12. The range of total yield varied
from 1.84 t/hato 6.22 t/ha. The highest total yield
was recorded in CGN-16418 NF (6.22 t/ha). The
five germplasm were found statistically at par with
respect to the total yield viz, 1C-353524 (4.58
t/ha), Kazakhstan All-1587 (4.56 t/ha), NMK-
3228 (3.81 t/ha), NMK-3229 (3.71 t/ha), and
NMK-3211(3.70t/ha).

aferat 1.12 : e & SR vfergw eg@Riv &1 3= geTTierdl # Ui I Susiefter anfeai

Table 1.12 : Five high yielding accessions of wild Allium tuberosum species during winter

Hofivd 16418 TUH 3.61 2.61 6.22
CGN-16418 NF

3T 353524 2.52 2.06 458
1C-353524

HHATHE AT 1587 2.19 2.38 456
Kazakhstan All-1587

TS 3228 1.75 2.06 3.81
NMK-3228

TwHS 3229 2.40 1.31 3.71
NMK-3229

pIfTep =TT 2.70 2.46 2.58
C.D. (5%)
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faftr o # oo egevivw gorTirdl &1 w9y
vqefe

fisaeprer, aufaret ok ofiderer & SR, oot 3N
Vfered cgERINTT deehHl T oI R T 3R
TRy IRTeT R S IR Dels PR & IMUR TR gbT
Toie foar Tl ST 6 aER T SR W
PeTs HY I Fopd! gl ST, aut R ofideara & SR
Hele PR b T P FeY J SuoT J RreIdr @ B
frefll ©; Perg BT & IMUR W AfIhar Uil Iuof
(33.16 T/3.) B Uferrm eI, BT it
1587 ISATfT 5 So1 fohaT 1T | SRS GferiT cgavivd,
ST 16418 (TIUH) (31.27 T1/3.) Tl I &
el § AT St | |uded U W (drfere
1.13)1

Overall performance of the Allium
tuberosum species in different seasons

A total of twenty-one Allium tuberosum lines were
multiplied and evaluated during the summer,
rainy, and winter season based on two cuttings at
monthly intervals. As such a year-round cutting at
monthly intervals can be obtained. The variation
was observed in yield with respect to the time of
cutting during summer, rainy, and winter season.
While the maximum leaf yield (33.16 t/ha) was
obtained in Allium tuberosum, kazakhstan All-
1587 species based on 6 cuttings. The germplasm
Allium tuberosum, CGN-16418 (NF) (31.27 t/ha)
was found to be statistically at par with the total
yield (Table 1.13).

arferept 1.13 : a7 vforgq UsTifer™l &6t aiw I= Susteiier wrfaai

Table 1.13. Five high yielding accessions of wild Allium species

PR et 1587 13.69 14.90 4.56 33.16
Kazakhstan All-1587

Ao 16418 T=UH 11.22 13.83 6.22 31.27
CGN-16418 (NF)

Il 353524 11.01 4.58 8.84 24.43
[C-353524

TwHG 3219 11.61 9.59 3.09 24.29
NMK-3219

s 3207 10.50 10.19 2.37 23.06
NMK-3207

PIfTen =rar 4.02 418 2.58 5.40
C.D. (5%)

MHBT & SRM Uferyg dgbeeg 6t a=a FoTfat
—

fioipiel & QRM Yo/ Haeum T A 14 I
TSI T urenRuT faam T SR geiies fohar
o & 98 ua S Suwefld SHger @l arfete
1.14 5 o1 T §1 $f I H 0.31 /7. A wlaR
1.95 T/ 3. o I frerar o ot firelt| siitiesaw o
IUST TS 3229 (1.95 ©/3.) H Ulorrw debrerd
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Evaluation of wild species of Allium
macranthum during summer season

Among 14 wild species of Allium macranthum
multiplied and evaluated during summer season,
the best five high yielding germplasm are
presented in Table 1.14. The range of total yield
varied from 0.31 t/ha to 1.95 t/ha. The highest
total yield was reported by Allium macranthum in
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SRT Gfud Y | ol SUST B HEY F U SIS AT
IS 3233 (1.91 T/3.), TS 3237 (1.59
T/R.), TIwHp 3236 (1.54 T/3.), Tt 3227
(1.54 T9/g8.) dAT TS 3242 (1.45 T/7.)
Hifegehra gt & FHged UIg Y|

NMK-3229 (1.95 t/ha). The five germplasm viz.,
NMK-3233 (1.91 t/ha), NMK-3237 (1.59 t/ha),
NMK-3236 (1.54 t/ha), NMK-3227 (1.54 t/ha) and
NMK-3242 (1.45 t/ha) were found to be
statistically at par with respectto the total yield.

aferert 1.14 : MeABTA P SR 9= Vfergd Heb-om USTIfadl Y aia 3= Susiefier sfe=d

Table 1.14: Five high yielding accessions of wild Allium macranthum species during summer

TIUHS 3229/NMK-3229 0.82 1.14 1.95
Tt 3233/NMK-3233 0.83 1.08 1.91
TIUHS 3237 /NMK-3237 0.66 0.93 1.59
TIHS 3236/NMK-3236 0.66 0.88 1.54
TUHG 3227 /NMK-3227 0.68 0.86 1.54
sp1f=ies f=rar/ C.D. (5%) 0.58 0.65 0.62

quTehTel b SR Uferad Heb-emehl a=1 USTIfaal 1
qeieh

asfeTel & SR Uferm Hosmer &t oot 14 a7 ToTIfra
T O R T IR e foma T R |
JI98 Ui S Syl Sege @ difetar 1.15 |
ST T gl P SUST H 0.14 T/ A o 0.91
/R, T DI i @ B el ftimad ger o
TAGHh 3237 (0.91 TT/7.) H Ulorrm Horem RT g
I TS| T IUST S HGY H THT S TSI JAT TITHD
3233 (0.90 T/3.), TIumd 3242 (0.84 TH/T.),
s 3229 (0.75 &1/%.), (0.74 ©/3.), TIwHdh
3243 (0.70 &/8.), TIHd 3227 (0.62 TH/3.),
TUES 3238 (0.59 TH/R.), TItHd 3246 (0.51
TT/2.), WP 3236 (0.50 T/2.), TUT THHD
3244 (0.41 TT/3.) el I gE A A TS T

Evaluation of wild species of Allium
macranthum during rainy season

Among 14 Allium macranthum lines multiplied
and evaluated during the rainy season, the best
five high yielding germplasm are presented in
Table 1.15. The range of total yield varied from
0.14 t/ha to 0.91 t/ha. The highest total yield was
observed by Allium macranthum in NMK-3237
(0.91t/ha). About 10 species viz,, NMK-3233 (0.90
t/ha), NMK-3242 (0.84 t/ha), NMK-3229 (0.75
t/ha), (0.74 t/ha), NMK-3243 (0.70 t/ha), NMK-
3227 (0.62 t/ha), NMK-3238 (0.59 t/ha), NMK-
3246 (0.51 t/ha), NMK-3236 (0.50 t/ha), and
NMK-3244 (0.41 t/ha) were found statistically at
par with respectto the total yield.

AferdT 1.15 : AT & SR qedidh o T8 Ufergd Ao 6t uig 9 Suieftar mfeai

Table 1.15 : Five high yielding accessions of Allium macranthum evaluated during rainy season

TG 3237 /NMK-3237 0.67

0.23 0.91

Continued on next page.....



@— Al s 2019

Continued from previous page.....

TS 3233/NMK-3233 0.51 0.39 0.90
TIHS 3242 /NMK-3242 0.47 0.37 0.84
TS 3229 /NMK-3229 0.47 0.28 0.75
TG 3240 /NMK-3240 0.48 0.26 0.74
pIf=rd =T/ C.D. (5%) 0.51 0.55 0.53

fiaerer & SR vforgw dgseem Y =1 yomfoal
B TDH

SffTepTet & SR Tlerrm Aghwerm el et 14 =T TSI
T OO fohdT T IR qeier fobam mar e &
TAHE g I9 Iusfiel SHGed B drferdr 1.16 F
ST T 1 Pl SUS H 0.52 /. A wiaR 1.78
T/, T DI Rrar e Bt firelt) siitiemam ot Iut
TIUAS 3238 (1.78 T/2.) H St Pl T2 | PeT SUS b
At H p1g Hl ST 3fichel bl gt A FHed el uTs
LE]

Evaluation of wild species of Allium
macranthum during winter season

Among 14 wild species of Allium macranthum
multiplied and evaluated during the winter
season, the best five high yielding germplasm are
presented in Table 1.16. The range of total yield
varied from 0.52 t/ha to 1.78 t/ha. The highest
total yield was observed in NMK-3238 (1.78 t/ha).
No species were found statistically at par when
compared to the total yield.

arferet 1.16 : efiamter & R uvifa Sus &g vforgw dgs-om 6t uia 3= Sustefia mifeai

Table 1.16 : Five high yielding accessions of Allium macranthum for foliage during winter

T 3228/ NMK-3228 0.97 0.81 1.78

Tt h 3245/ NMK-3245 0.43 0.90 1.33

TIHd 3227 /NMK-3227 0.85 0.37 1.21

T 3244 /NMK-3244 0.19 0.96 1.15

TUAS 3233 /NMK-3233 0.55 0.39 0.94

sp1f=ies =T/ C.D. (5%) 0.53 0.41 0.47

s il H oform argRfRye e aa veefH Overall performance of Allium chinensis in
sy, asf o ofideie & HeH % SR ol different seasons
WW%%W@WTWWWWW A total of thirteen Allium chinensis lines were

AR RIS TR & IR HETS PR D ATUR R T
fopar T R aTfetept 1.17 H URRI {3 1T 81 THUHh
3249 (vfor argi~r) W it (2.22 e/%.), aui
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multiplied and evaluated during summer, rainy,
and winter season based on two cuttings at
monthly intervals presented in Table 1.17. The,
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(1.86 c/g.) ar ofiddrat (1.07 o4/8.) dg=r &
SFERTH Pl IUST Got 1 Tg | FH HIRFHT H Hof ITST b
el H§ g PR R P o dershd I vy |
CRSMERHRIRIRIRI

NMK-3249 (Allium chinensis ) recorded the
highest total yield in summer (2.22 t/ha), rainy
(1.86 t/ha), and winter (1.07 t/ha) seasons. None
of the lines was significantly superior when
compared to the total yield during all seasons.

arferet 1.17 : A= diwi § vforyg gz A S= susiefiar wrfaat

Table 1.17 : High yielding accessions of Allium chinensis in different seasons

TSt 3165 0.90 1.09 1.99 0.69 0.29 0.98 | 0.19 0.30 0.49 |3.46
NG-3165

TP 3247 1.04 0.98 2.02 1.09 0.34 143 | 0.31 0.44 0.75 | 4.2
NMK-3247

TGP 3249 0.75 1.47 2.22 1.48 0.39 1.86 | 0.57 0.50 1.07 | 5.15
NMK-3249

Oy Al 3 gforrw Yperie it aw yoir @
qeTeh

fisqepTet, guieplel 3R oficerer i & SR vform
VI ST 328486 HI 3hell o USRI @
URERRUT Ug e fohaT TATI 39 USITcT H STt
UG guidTel & AR & SR AT 9.60 /3. T
7.49 T /7. Y SUST g1 I TS| Siefh, Afideret T o
H B IS (1.28 TH/.) UTS T3 (qTferast 1.18) 1
31 1 TS Pt SUST 18.37 T /gaeaR oft| 599 Teifar &b
G 3T STTICRIT & o1 H gl JFeep g |

Evaluation of wild species of Allium
angulosumin differentseasons

Single wild species of Allium angulosum EC-
328486 was multiplied and evaluated during
summer, rainy and winter season. This species
recorded yield of 9.60 t/ha and 7.49 t/ha during
summer and rainy seasons, respectively. Whereas,
the lowest yield (1.28 t/ha) was observed in
winter season (Table 1.18). The total yield was
recorded to be 18.37 t/ha. The flavour of this
species was more pungent over the other species.

qarferT 1.18 : s Al # a7 gfers g, vforre (erig &1 ugei

Table 1.18 : Performance of wild Allium species, Allium angulosum in different seasons

1328486 3.27 6.33 9.6 5.88

EC-328486

1.62 749 | 0.73 0.55 1.28 |18.37
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Hamgdiwa, siR & i vdifdpra aer @
SIGed BT edidh

TS SHged Y faque O BT SusT § AR &
WY &b A1 SRa1 Rrerar urg 11 Hansdiva, TR
¥, a1 IuST 18.32 A 488.90 fiheer /3. & €9 3iR
3RIT fauvF AR HE IS BT AN 230.54
fihcet /2R o TR (dTfelepT 1.19)1 Fad 31fh
U HlATSCITT — 31 - 33 - 1 H Urg 715 il & g
fopet e e (468.10 fibed /zacaR) & I
off| g9 S -gar d, 12.57 fiHt. & 3iad & a1 Mar i
Hlerg 3.20 3 20.00 o). &t A o off Safes da=t oy
wftar Aier ot HemEdivg - 3 - 45 — 1 H URT T S
15 ot forem smaT |fer (19.60 forft. ) & Jevrerer &
ISP B | FAR off | ST | Fol gemefiat 3
ueref 3fer & forw SgRa=a ferar o &t fieft ot &
13.85 ufcrerd & 3iiId & 1l 7.80 | 19.30 wfcerd
& ofta oft| HremSeiva - 3N - 15 - 2 5 e A ot
gemefiel 3T ugref sier vefRia gar it & geriiar foen
SIS TR (13.20 Tfrerd) ol T H SgeE1d v A
SR T| S B forsdl IR & Sg Td IR dTel g
&1 T el et

Evaluation oflong-day onion germplasm at
CITH, Srinagar

The marketable bulb yield of onion germplasm
varied significantly with the location of the
institute. At CITH, Srinagar, the bulb yield ranged
from 18.32 to 488.90 q/ha and the average
marketable yield of germplasm was estimated to
be 230.54 q/ha (Table 1.19). The highest yielder
was CITH-0-33-1 that found at par with check
Brown Spanish (468.10 q/ha). In this germplasm,
neck thickness ranged from 3.20 to 20.00 mm with
an average of 12.57 mm, the lowest neck thickness
was observed in CITH-0-45-1, which was
significantly lower than the check Brown Spanish
(19.60 mm). The significant differences were
observed for TSS in germplasm. It ranged from
7.80 to 19.30% with an average of 13.85%. CITH-
0-15-2 exhibited the highest TSS, which was
significantly better than the check Brown Spanish
at 13.20%. There were no doubles and bolters

reported in the germplasm.

arferept 1.19 : Hemgdiva, SR & wret S-ged & ofid ui= dersha (2018-19)
Table 1.19 : Top five lines of onion germplasm at CITH, Srinagar (2018-19)

Hemgdivg—an-33-1 488.90 488.90 132 | [152.80 1 3 249
CITH-0-33-1 Dark Red

HemEeiga—ai-2 473.77 | 473.77 | 11.80 [T A |155.37 1 3 246
CITH-0-2 Medium

Red

Hramgdiva—an-31 439.11 | 439.11 | 1220 |gedT o | 81.31 2 2 246
CITH-0-31 Light Red

Hramsiva-an-44 409.12 | 43852 | 11.80 |ged1 o | 93.32 3 3 245
CITH-0-44 Light Red

Hemgdiva-an-48 41056 | 43056 | 13.10 [T&Ied | 75.46 1 1 246
CITH-0-48 Dark Red

Continued on next page.....



)

Lond
DOGR

Annual Report 2019 [N

Continued from previous page.....

EISERSIENEGERIR) 468.10 | 468.10 | 13.20 | 133.10 1 2 238
Brown Spanish (C) Brown

pifren T 84.91 61.64 094 |- 35.42 - - -
C.D. (5%)

it/ CV (%) 18.13 12.82 338 |- 15.13 - - -

MBY: Marketable Bulb Yield, TBY:Total Bulb Yield, TSS: Total Soluble Solids, ABW: Average Bulb Weight,

SB: Stemphylium Blight, DTM: Days to Maturity

HIHY - WIS Td dgg rgaa™ fAgene |
1T STH-e e & faeeft Aeperml 1 eefH

SGE § faUu IR ey IUST & A § SgE
e weRRia g8 (anferepr 1.20) 1 foeft off SFegea
ot fore sTaT ST (468.07 fibeat/2.) ¥ 31ftid
TIRA T8 BT ST FhT| Tl H Pl goreliad o
el sfer wifcrere @ o Sgiraa frerar 12.16 Hfcieret
P IIIT P A 7.77 F 17.30 ufdrerd & i off =i
731167 ¥ iftemad P gemelial 3 ugref 3i
TeRIT g3 ST fb ey fpe sms =fier (13.15
fcrerd) et gt H 31eres T

Performance of exotic collections of onion
germplasm from ICAR-DOGR

The germplasm showed significant differences for
marketable bulb yield that ranged from 51.03 to
471.70 q/hawith an average of 251.18 q/ha (Table
1.20). None of them surpassed check Brown
Spanish (468.07 q/ha). The collections exhibited
significant differences for TSS (%), which ranged
from 7.77 to 17.30% with an average value of
12.16%. EC-731167 exhibited the highest TSS that
surpassed the check Brown Spanish (13.15%).

ATfraRT 1.20 : HIHIIY — WITST Ua A ST fRAeTery 8 wrst Si-ged & ofid ure faQeft el o ugefa

Table 1.20: Performance of top five exotic collections of onion germplasm from ICAR-DOGR

St 731221 471.70 530.10 10.60 139.50 2 3
EC-731221
i 731211 459.10 483.80 9.07 122.50 2 2
EC-731211
4t 731215 442.37 473.87 10.07 163.37 2 2
EC-731215
it 731192 435.00 457.80 11.88 138.70 2 2
EC-731192

23
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&t 73118 423.73 45253 10.10 170.76 2 2
EC-731187

ST |Wfe (i) 468.07 479.07 13.15 131.99 1 2
Brown Spanish (C)

EAIESEZAEEI 56.51 57.94 2.72 27.20 - -
C.D.(5%)

HHdt/CV (%) 11.32 11.23 11.13 8.42 - -

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

SB: Stemphylium blight

WTHATY — Bea ofareor arrart v, s &
< TifRepTer ATl AIEgA ST g ed Bl Hed i

P — Do farsor JHaT T, SR, SFa
PR H Jorrii foey Afed ot 85 derhl &1 Jeieh
fopar Tl fquuE TR IuST & HEY H SEyedl 6§
3fiet Bl gt A Igikag e o @1 fireft S
97.90 ¥ 430.97 fiheat/gaR & dig off (arferar
1.21)| S Hi 3id fouue T/ Iust 240.91
fipeca/gaeaR oftl Hemgdva-si-5 (430.97
fibee/gaeeR) | T 3Hfep Sust UTE T8 S 6 e
forvey Hemgdiva - St - 1 (406.30 fiea /gaeR) &
Tded off| SGe! & 919 ol gereiiet 3T ugref aier
P U H IZET Rrerdr @ o et S 35.14
TfIeId & T & A1 30.60 A 45.40 uferd & €4
off| R e ot gemefiat Sk ugref sier Hemsdiva
- St - 23 ® umn m S f6 \ass gerg R
PIERPAA-AA-2 (37.90 Ufdyerd) & Jemr § 31ferep
oT| AT G H GrERIYu & 225 &7 915 goTs 6 TS

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

A total of eight five lines including check were
evaluated at ICAR-CITH, Srinagar. Statistically
significant differences were recorded among the
genotypes for marketable yield that ranged from
97.90 to 430.97 q/ha (Table 1.21). The mean
marketable yield of germplasm was found to be
240.91 q/ha. CITH-G-5 (430.97 g/ha) showed the
highestyield, which was at par with check CITH-G-
1 (406.30 g/ha). The germplasm was found to be
highly variable for total soluble solids, which
ranged from 30.60-45.40% with an average of
35.14%. The highest TSS was found in CITH-G-23,
which was significantly higher than the best check
Kodaikanal-Sel-2 (37.90%). All the germplasm
was harvested 225 days after planting.

arfereT 1.21 : WIH3HY - Hremddiva, siR gRT Wanfora ofif uia stgqe SHvgea &1 uge
Table 1.21 : Performance of top five garlic germplasm collected by ICAR-CITH, Srinagar

CITH-G-5

Continued on next page.....
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Hlemgdiva—sit-1 5.01 | 450 | 11.80 | 43.90 42.00 406.30 | 415.71 | White | 30.6
CITH-G-1
Hlemgdiwa—si-24 | 3.73 | 6.07 | 13.00 | 45.90 44.00 382.27 |388.53 | White | 34.7
CITH-G-24
Hlamgdivg—si-32 | 3.33 | 6.47 | 950 | 77.70 79.00 363.27 |375.13 | White | 31.8
CITH-G-32
Hramgciva—sit-42 | 3.70 | 5.80 | 12.50 | 58.40 57.00 361.60 | 371.90 | White 34.3
CITH-G-42
TihISUS gTddt 400 | 550 | 11.80 | 40.40 39.50 231.00 | 258.00 | White 32.2
(Terita)
Agrifound
Parvati (C)
SpIfeareh i 1.04 | 042 | 1.03 10.23 10.34 36.81 38.01 1.92
C.D. (5%)
1t/ CV (%) 13.23 | 411 | 4.13 12.01 12.12 7.42 7.51 2.71

PD: Polar Diameter, ED: Equatorial Diameter, NOC/B: No. of cloves per bulb, ABW: Average Bulb Weight,
MY: Marketable Yield, TY: Total Yield, TSS: Total Soluble Solids

HIH3Y ~ TS G4 ogqgH Irgae fqered |
TH EGH S P I &g MIH3d -
Hemgiva, siR ¥ qeaia

faur g Just & ey H a Jeri Tl Afed gt 16
SRl & S SgRaei el o Bl el S fb
19.73 | @R 99.60 & diF off IR R 56.29
feheet /2. Y AT IusT off (drfeter 1.22) 1 dier 9 &
233 T3 a1 dwl i Warg Srmar et Hr w1 R ot
SFTeR H HIS o et preged-de-1 &l
e 1 31fRreh SUST BRIt T8 bt ST el | G H oot
gerefier o et aier & AT 32.98 TR & T
29.87 ¥ 36.10 Ufcrerd & sty ot | i ot ST-vRed s
T Pt el —Ael-2 FoRaH gt gorefict 3
TgTef 19T T Hallferes T oI, Pl Uit &l Bl U |

25

Evaluation of garlic germplasm at ICAR-
CITH for flowering received from ICAR-
DOGR

There were significant differences among 16
germplasm including 2 checks for marketable
yield, which ranged from 19.73 to 99.60 with a
mean yield of 56.29 q/ha (Table 1.22). Bulbs were
harvested after 233 days of planting. None could
surpass the best check Kodaikanal-Sel-1, which
was the best yielder. The TSS of the germplasm
ranged from 29.87 to 36.10% with an average of
32.98%. No genotypes could surpass the best
check Kodiakanal-Sel-2, which showed the highest
value for TSS.
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ATfernT 1.22 @ HIHIHY - WITST Td i wie fRdenera o uma ofi uier st s=eigaal &1 ueefa

Table 1.22 : Performance of top five garlic germplasm received from ICAR-DOGR

ZeNcfiomR-Thet-24 | 1.4 21 | 106 |17.2 16,5 | 98.8 115.4 34.3
DOGR-FB-24 Violet

glemeflemR-what-01 | 1.31 | 2.1 | 9.70 | 15.4 162  |9%g 98.41 112.2 32.2
DOGR-FB-01 White

graefioR-thei-8 | 1.9 22 | 133 | 16.0 14.0 |9%g 64.2 96.8 33.1
DOGR-FB-8 White

gemefiemR-wwat-27 | 1.63 | 1.37 | 13.1 | 22.9 17.0 |9%g 65.93 85.27 34.0
DOGR-FB-27 White

gramefieR-thet-29 | 1.3 11 | 103 | 146 16.0 | 66.2 79.1 30.5
DOGR-FB-29 Violet

PP Ael-1 3.5 55 | 10.0 | 24.0 23.0 |9%g 99.6 207.8 34.4
(o) White

Kodaikanal Sel-1

(]

PIETFH Hel-2 43 | 42 | 9.00 | 248 290 |9%g 89.6 1211 36.1
(eri) White

Kodaikanal Sel-2

©

ep1fiep foerel 092 | 051 | 0.64 |3.02 6.23 - 10.54 27.42 -
C.D.(5%)

T/ CV (%) 2.82 | 412 | 252 |1241 | 16.71 - 14.41 19.93 -

PD: Polar Diameter, ED : Equatorial Diameter; NOC/B: No. of cloves per bulb, ABW : Average Bulb
Weight, MY : Marketable Yield, TY : Total Yield, TSS : Total Soluble Solids

HIH3Y - WISl UG ogq Iua™ fAeemea &

TTH A& TG Bl i

T 18 S APHHT BT HeAi fbar T T
97.42 fibeat /2. & 3 & 1T 68.67 & 184.53
fiheel /7. & < fauu a1 Sus & fofy Sgvaar Rrsrar
veRi g8 (arferer 1.23)1 sifirpier SISl H Jo1s
3T/aT QTS T B e qu1 3 234 AT uR o
SlaNSiaIR 671 H 3fftrpan e O Sust oft 3iiR
T S A H HISS a1 [ dlegaiad—da -
1 (99.57 fiear/2.) @l N8 Bl fam 33.11 wfgerd
& 3id & AT PoT gareiat o uere 3ier 28.63 A

Evaluation of garlic germplasm at ICAR-
CITHreceived from ICAR-DOGR

Eighteen germplasm lines were evaluated which
exhibited significant differences for marketable
yield that ranged from 68.67 to 184.53 q/ha with
an average of 97.42 q/ha (Table 1.23). Most of the
germplasm was harvested at 234 days of planting.
DOGR-671 had the highest marketable yield and it
surpassed the best check Kodaikanal-Sel-1 (99.57
g/ha). TSS ranged from 28.63 to 37.17 with an
average of 33.11%. Highest TSS was exhibited by
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37.17 ufrerd & = ar ) SrftreaH %ol gl the DOGR-679, which surpassed the best check
O TeTef 3fer SAISHSTR 679 H urar 1T O 9ESS  Kodaikanal-Sel-2 (36.13%).

Jo1a R Plesda-de-2 (36.13 Hfierd) &r

8 BI |

qTfereT 1.23 : WIHSTHY - WIS Ud dig g fRAgene & e ofi uier dgqA s9ega
Table 1.23 : Top five garlic germplasm received from ICAR-DOGR

SrenefieR-671 2.83 | 3.57 |10.00 [15.50 | 33.00 St 184.53 229.17 34.17
DOGR-671 Purple

FleliteR-671 3.13 | 5.77 | 10.00 |16.00 | 44.00 The 129.03 154.07 37.17
DOGR-679 White

SraMefleR-671 2.07 | 3.03 | 12.00 | 8.50 27.00 St 68.67 144.53 28.63
DOGR-658 Violet

SraMefleR-671 447 | 483 | 13.80 |18.80 | 30.00 CUEl 115.27 141.73 33.93
DOGR-668 Violet

SINSeR-671 3.60 | 3.80 |10.30 [15.50 | 33.00 Hhe 120.90 132.40 31.70
DOGR-659 White

PlergpTe del-1 3.47 | 553 |10.00 |24.00 | 23.00 The 99.57 207.83 34.43
(@F’F‘ﬁa) White

Kodaikanal Sel-1

©)

PISSHT Aal-1 427 | 423 | 9.00 | 248 29.00 The 89.57 121.13 36.13
(@F’F‘ﬁa) White

Kodaikanal Sel-2

©)

EAIESEZREEI] 071 | 0.64 | 043 |3.02 6.84 - 16.91 39.12 2.22
C.D. (5%)

HHdt/CV (%) 142 | 091 | 1.62 |9.73 11.82 - 7.62 14.52 3.11

PD: Polar Diameter, ED : Equatorial Diameter, NOC/B : No. of cloves per bulb, ABW : Average Bulb Weight,
MY : Marketable Yield, TY : Total Yield, TSS: Total Soluble Solids

HIHIY - WIS T4 AeYT Uy Feeme@ §  Collection of garlic germplasm at ICAR-
TG STHITged Pl Heper DOGR

HPIIT - TN g oTeg WW ey, ICAR-DOGR is acting as National Active
ISR, QU1 GRT &g & folg e |foh S-ged Germplasm Site for garlic. During the year 2018-
T2JeT & AR TR Ry fhaT ST XET 21 9y 2018-19 & SRM, 19, five garlic germplasm were added in the ICAR-
e & g S H Ui oegd Seal @ DOGR garlic gene bank. These collections were
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SEET oo /T | 3 eher HERTY (3) T Afifet 71g (2)
J fopu TU| 3Th T &, S [Qafdene, aneele,
Pt gRT Y IEREE TS B T 37T I TR R
SR Y 1S faet TUOd— 2 ol fRceITet B STHT e 11T |

HIH3T — WIS U oTgqH rgay™ e o
GG S5 BT ARG

HIHIIT — TS G TTegT SFIAUM (Qemery gRT Wd §
AT SIGE, fhREl ST SIeSG deRhHI T
ERIGTE fepaT ST @1 2 (arferept 1.24) | FrRemery & @di
Y g & Pt 631 TP T ARG fHT ST <@ 2

from Maharashtra (3) and Tamil Nadu (2). Also,
University of Horticulture, Bagalkot, Karnataka
has deposited its state-level released variety AAS-
2 for maintenance purposes.

Maintenance of garlic germplasm at ICAR-
DOGR

ICAR-DOGR is maintaining garlic germplasm/
varieties/ promising lines in the field (Table 1.24).
A total of 631 garlic lines were under field
maintenance at ICAR-DOGR.

AT 1.24 : WIHIHY - WS Td A6 ITHUM Feer § gy g & T@REd
Table 1.24 : Maintenance of garlic germplasm at ICAR-DOGR

I Iuwieiier geshd/High Yielding lines 6
JTeMSTeh G215k / Promising lines 31
G 39 Iuwieiel/Kharif high yielding 2
o7 fafRre TfeRIT/ Trait specific accessions 19
Aa7elt R UTferT/Manually core accessions 49
PR A TTfeRIT / Core set accessions 32
IaaRacterd fSAeH 11, W&/ Mutagen radiation M, population 20

IaRaderT AL W, T/ Mutagen radiation M, population

6BP(3), BO(3)/6 BP(3), BO(3)

Jd9 g /New germplasm 15
a9 U= UTfeRT / Heat-treated accessions 4
UqT d9rshq /EMS lines 7
RIRGTG &b dad ﬁb‘\’ﬁ/ Varieties under maintenance 22
S ERETd / Germplasm maintenance 419

AIPIAIA - WS @ g rau  Feerne,
ROARPTR, QU 4 JIpfies el | agqed aIeg
SIS At 1 FA & foIT STedTaft w7 g7a ERaw
fafer T SrguTer fohaT 7| TR Soied arel w9 o
TRE HifSTT P B: g D Ay & oy ATTDIDBROT
forar mam| a7 @ arffer Iu-Haed & A redrafy
IATH RV e 1 STIuTer fohaT | acH H, T
PR AT Fehe (32 wiferr), Herat adids A faafad

28

In-vitro maintenance of garlicaccessions

Short term in-vitro conservation method was
followed to save the precious garlic germplasm
material from natural calamities at I[CAR-DOGR.
In-vitro conservation medium containing osmotic
reagents were standardized for six months period.
Hence, short term minimal conservation with two
annual sub-culturing was followed. Presently, a
core set collection (32 accessions), manually
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PR AC Hhed (49 ki) o & 7 IR F-gd
SIS %9 U ST 4 TREU P AT 2l T
3T, 32 PR AT Hbar! I i Rl b 7 rafafy
TRV o foU WIPIAY ~ THIT UIGT AT D FATE
R, G, T3 gt # S1 e |

7l & SR fduoE arg Sust & forg digA

e

T 2018-19 & SRM, Pl 320 g T DI Belg
UM AR IUST BIR 3T U faQsrall & forg &
TS| eft orrferet o oY ot iR & § <) geRraforat o ey
SfB® lep fSiTe | AT 7| fauvr I IusT &
ATl |, dferet 1.25 4 el ©: derhd 3 e
fopt offeT ude & FHged aT g

developed core set collection (49 accessions) and
six trait-specific garlic germplasm are under in
vitro gene bank conservation. Besides, 32 core set
collections were also deposited to NBPGR, New
Delhiforlong term conservation in Cryo-Bank.

Evaluation of garlic germplasm for
marketableyield during rabi season

During rabi 2018-19, a total of 320 garlic
accessions were screened for marketable yield
and other qualitative traits. All the accessions
were planted in RBD with two replications in the
2m’ area. In case of marketable yield, six lines
shown in Table 1.25 found at par with variety
Bhima Purple.

aTfereT 1.25 : IUS Ta 317 T[UIGRTT faeiweli & folg SIgq Siged &1 deivmaui

Table 1.25 : Characterization of garlic germplasm for yield and other quality traits

48 - sy 6.07 13.83 | 29.99 15.3 15.2 32 40.64 TE |9%g
48-W White
493 7.14 1649 | 25.76 10.2 14 32 43.32 OB |dmh
Purple
513 7.66 13.89 | 31.39 18.2 25.6 34 40.84 TE  |Sh
Purple
569 7.04 11.87 | 29.54 11.8 13.2 31 40.76 TE |dw=h
Purple
709 6.29 13.67 | 22.74 9.1 12.2 29 40.66 TE |dw=h
Purple
746 7.51 15.11 | 30.32 15.1 16.2 37 44 .00 OB |
Purple
T qie 7.89 1411 | 22.56 13.4 15.8 35 4223 OB |dwh
Bhima Purple Purple
ISR 3.2 211 2.98 3.11 411 3.67 2.11 - -
C.D.(5%)
At/ cv 14.12 5.12 9.11 8.11 7.89 9.23 4.59 - -

TE : 3R 3USIHR, OB : qHBR

MY : Marketable Yield, PA : Pyruvic acid, PD : Polar Diameter, TSS : Total Soluble Solids, TE : Transverse

elliptic, OB : Oblong
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e Wl 493 Ud 746 H 9 Pl gerefiel o ugref
3791 3R TSI ST HIAT &1 Dl TS|

TATRIA AT & forg ST SHg e T Jed i

TSRV, HIPIHIY ~ AT SR I D, T A
TUTUETAT TepiTeh el SN &h=cl &Y Tetieg H1T b fory
TG D 42 ITATSD TeRI Y BeTs i TS| AT HR
MUR R FHY TR AFT § 2.0 | o 9.7
(foam. /am) B frerm offl ugel  wRfia fpl b
qo T ¥ e See § SiId SHaH Yol J13T &t
&1 T3 (R 1.5 Tg qiferepr 1.26)1 grefifs, et &
&g, T SNHPR fper o Tl ol et 31frep AT
TSt BT

Garlic accession 493 and 746 were recorded with
high total soluble solids and pyruvicacid content.

Evaluation of garlic germplasm for allicin

Forty two promising garlic accessions were
screened for allicin content using HPLC technique at
NRL, National Research Centre for Grapes, Pune.
The overall allicin content varied from 2.0 to
9.7(mg/g) on a fresh weight basis. The garlic
germplasm recorded average highest allicin content
compared to established varieties (Fig. 1.5 and
Table 1.26). However, among the varieties, Bhima
Ombkar recoded with the highest allicin content.

Allicin content (mg/g) FW

b o Y Vel AL 4 e I .8 " 4\ N &
LR I RS R VAl N &
b"&% %‘b‘b
& @
Q‘Q

ot 1.5 : g See wa fobemt (3T eimepR, ofimr e, Sit 41, ST 282, T dlehdt Ta Get S9aid) H Tet R w3
Fig. 1.5 : Allicin content in garlic germplasm and varieties (Bhima Omkar, Bhima Purple, G-41, G-282, Gadag Local,

Phule Baswant)

aTfereT 1.26 : 3 TuTa fALANATali & Wi I TR 91 & forg egqH ufafRal &1 qeaiea

Table 1.26 : Evaluation of garlic entries for high allicin content along with other quality traits

94 3.04 16.28 5.60 10.90 15.20 30.00 42.58 SR | ST
SUSIPR | Purple
TE
96 4.04 15.28 6.00 15.30 17.60 36.00 43.48 SR | T
3USIDOR | Purple
iE!

Continued on next page.....
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123 3.56 15.47 6.90 9.10 13.60 32.00 41.22 SRRy | S
SUSIPR | Purple
TE

243 2.78 10.47 6.20 12.40 15.40 31.00 4128 | Ry | dw
3USIPR | Purple
TE

282 2.86 16.76 9.70 10.60 12.60 40.00 44.06 | oIy | S
3USIOR | Purple
TE

357 3.04 16.65 5.70 10.60 14.20 31.50 4288 | dgier | S
OB Purple

367 1.35 12.89 6.60 9.90 11.20 30.20 45.42 SRRy | S
3USIPR | Purple
TE

705 3.19 15.62 6.00 10.00 12.40 29.00 4344 | dgiBR | S
OB Purple

784 1.01 19.46 6.60 8.80 10.40 28.00 4048 | dEieR |
OB Purple

it} 3.42 12.18 5.60 10.70 13.00 33.00 42.20 SR | g

PR 3UEPR | White

Bhima TE

Omkar

ShIfTeh 1.79 4.03 2.65 1.80 3.20 411 2.23 - -

IEERI

C.D.(5%)

At/ cv 13.89 8.98 8.56 8.76 10.21 11.12 6.76 = =

MY- Marketable yield, PA- Pyruvic acid, TSS- Total soluble solid, B.0- Bhima Omkar, P- Purple, W-White, TE-

Transverse elliptic, 0B-Oblong

wWad Ud gaara g6e Iy & dga wisiesr
vfRTen & faeg uferiferar & forg o= S99ge
I BhIfT

AT Tforgd USRI JUT Ufergm egeRivd,  Uferad

VI, U fhvgaivd, U Heeym, U HIHSH, T
TbeTlfpH TAT U. ThiR=q 1 IR &t Bers wad

uig faftr o1 I AR gU ISR VST B
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Screening of wild germplasm for
resistance against Spodoptera exigua
under free- and forced-choice method

Accessions of seven Allium species viz., A.
tuberosum, A. angulosum, A. fistulosum, A.
macaranthum, A. schoenoprasum, A. ascalonicum,
and A. fragnance were screened under artificial
condition for resistance against Spodoptera exigua
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fong URRIIET &1 uaT o= 2q i uRfRufRt
&1 TZ| T GG o9 §, i U uHE | Tl Bl
ThEd PR Fhd g gl 39 T gRT AR W
TARTIRIA &1 {197 SITAT 21 Tdeh SiHeed & |TRdT—
qd (1 I™) U=l T o ATG I w0 I U wie H Il
T R B I qE sreraT Haex H dier T 8iiR
YA TG Dl T IR QIERIAT I J&T 2| UeT wie &
T AT N O, UfRATaT & Uhdt R STRCR aTat !
39 At I XUMaRd fopar ma fop 3w g SHee
T T ugd ot | g €T HIfST uwig Bl &t fpar
T SR 1 A 5 B Whel Bl SUANT PR §Y ThAM
ufdad 6t TpIRT H 11 FfST g8 & MR )
SIS B Fgd HH H @I T JAT . fhvgaag
(’.>@;71<_vﬁ?77=r>§f. Hebrory > T, UbeflHlhH > T, ?Eﬁﬁﬁlﬁ v
> HIR~T . cga}id aRuml | udr 9er B
fovgarhvm & ufaerd JHa & fou sifread Areg
YT 3T TR el g1 il & ve. vferayan &
Tfer e Sdemefier fRUfT o garfdr 81 3e1 Bror
fafere o<l argPen & DR & [T Tlorrm HiaT B
TRE, . fbvganivg & uftr it AeliqrR Jmepfcr areft off
ot @rat ol 8 B & forg gafe v firer ofik 3iik
ag afral & e & fisur a1 39 fawsia, v egevivgy
HESI] ITT AT fSTAePT BIRUT 3BT @G 2l TRE AUIC
Uil aTeft SRS 1 8T 81 g: $9 SHGei ol el
TiE BHIFT &Y 12| TadT T S & dgd de B
TS (U, SZ¥Iv) dTel SIHUReul § 519 SelTd 0NiG &
dqga g ft 72 9 99 Adgaefierar & s
Tfifsran TeRia g81 A9ad: Aefisiia o S| u7ig &
S dh HAfYd PR o b PR g §
ICTd gl FahdT & T s el @ fiw e Sfiqwey wR
g S & forw faaer g9 usT| waas g i & dgd
FIY B THSICT UTU T SH-eed HaR golid TdE ST
& PR FagAefer 3iR i dagAefier Svft § Tt
T (R 1.6)1

through the free choice method. In the free-choice
test, insects can infest the samples of their choice,
where antixenosis is usually measured with this
method. Pre-weighed (1 g) leaf sample of each of
the germplasm was randomly placed in petri plate
which was divided into six equal sectors, and each
germplasm being replicated thrice. Single third
instar larvae of S. exigua were transferred into the
central portion of the petri plate in such a way that
it had equal access to all the germplasm. The
feeding preference was recorded on an hourly
basis and the damage percentage was scored using
a scale of 1-5. Germplasm was arranged in
ascending order based on the feeding preference
viz., A. fistulosum > A. angulosum > A. macaranthum
>A. ascalonicum > A. schoenoprasum > A. fragnance
> A. tuberosum. The results revealed that A.
fistulosum showed maximum mean score for
percent damage thereby denoting highly
susceptible to S. exigua. This could be due to the
specific leaf architecture. Like A. cepa; A. fistulosum
leaves were also tubular in shape, providing
enough space for the larvae to bore and remain
concealed within the leaves. On the contrary, A.
tuberosum was found to tolerant which can be
attributed to its garlic-like flat-leaf structure.
Further, these germplasms were subjected to force
choice screening. The genotypes which were found
to be least preferred (A. tuberosum) under free-
choice test have shown a 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. Germplasms which were found to
be least preferred under free-choice test had
shifted to susceptible and highly susceptible
category due to rigorous force choice test (Fig. 1.6).

() U fhegag () T WballfpH () T cgavig
(F) U R (3) U YIaaivd a2 () . Hebrerm

(a) A. fistulosum (b) A. ascalonicum (c) A. tuberosum
(d) A. fragnance (e) A. angulosum and (f) A. macaranthum

o 1.6 : W07 w¥ig A & T8d WISIeyT Ufaiar & fvg URRIfIAT 2q a7 Ufergm Siiged &t SR

Fig. 1.6 : Screening of wild Allium germplasm for resistance against Spodoptera exigua under free-choice method



Annual Report 2019 _ ﬁ(ﬁ;

e R (e 29t forsda) & uferiferar &g
TSt ST T e

&t 2019-20 P IRF T TN fRar mar RRae
RIS W & 9@ Tefisiia et & g oo 77
QIS STFUReUl b UG T e Rl oT| U
ST & forg, wfer gRgfr off dtert Y @ gt
1 QMMTHeT e I I QT T 15 1 & SavTel R
e dvear (ufer gter R 6t sitad d=am) R sripel
Pl ot o 1T iR Gter ot & 65 — 70 AT IR goffar
TP Pl So1 fohar T g wfcfha BF 1 | 5 A
IR BRIV BT SYANT PRl Y afigpa fhaT T
pig ot SfFvRey srcaftres ufeRiet 78t urm i 3ik 26
SfFoRsal @1 et & o1y daemefier & wu H affpd
o R (arferast 1.27) |

Evaluation of onion genotypes for resis-tance
to onion thrips (Thrips tabaci Lindeman)

During rabi (2019-20), an experiment was
conducted to evaluate the performance of 77
onion genotypes against its major pest thrips. For
each genotype, two replicates consisted of thirty
plants per replication were maintained. Data on
thrips population (Avg. no. of thrips/plant) were
recorded at 15 days intervals and foliage damage
was recorded after 65-70 days after planting. The
further reaction was categorized using 1-5 scoring
methodology. None of the genotypes were found
to be highly resistant and resistant for thrips.
About 51 genotypes were categorized as
moderately resistant and 26 genotypes were
grouped as susceptible for thrips (Table 1.27).

aferent 1.27 : Rrag 29t fosHa it aRRIfT 8 =TSt SH-wagl & Jeaia

Table 1.27 : Evaluation of onion genotypes for resistance to Thrips tabaci Lindeman

0-1 A TR
0-1 Highly Resistance

1 -2 yfeRIfrdr

1-2 Resistance

2-3 Agfera iR

2-3 Moderately Resistance

51

offr whe, T &dT, Tadt SfieiR 17w 7, wadt SfeR 2 T o (Teedh)
s 15, Taet SfisTR 2 T T 6, Tadt ek 27 w7 9 @ (W),
STIaR 47 W7 99 @ (TE), Tadt SfialR 4T 7 (15), 318 9 3118 6
(S5), 31 9 o 5 (S=) THTwidT SHansiiarR, . whe, diodt wree,
IR 102, S 172 TSt 4, T 453 W8, S&eg 009 TSt 3, Ty
009 TEl 4, T 045 , 3G 125, T 218, T 306 T 4, g 310,
T 344, T 353 T3, T 358, TY 361, TG 364 , TG 402
TS 4, g 407 Tt 4, S 408 T 10, S 408 30 9, TG 439
TH7, S 440 TH 3, T 441 U7 8, TY 442 TF 4, TG 444, T,
444 TE) 4, SR 448HIR 6, T 448 IR 8, TG 448 T 3, T
453 TH 8, Tg 477 TH 3, TG 487, Teg 500, T 775 TH 3, T,
St afiondl, sg 177, S 411 TSI 4, S 448, S5y 186 TSI 6,
g 085 TSt 4

Bhima Safed, Bhima Shweta, HT GR 1AM 7, HT GR 2A M(SC)TSS 15,
HT GR 2A M6, HT GR 2A M7 BIG BULBS (SC), HT GR 4AM7 (15),19*E
5 (W), 19 *E'5 (W) SNGP DOGR, P Safed, PKV White, Udaipur 102, W
172 AD 4,W 453 M8, W 009 AD 3, W 009 AD 4, W045,W 125, W 218,
W 306 AD 4, W 310, W 344, W 353 M3, W 358, W 361, W 364, W 402
AD 4,W 407 AD 4, W 408 EL 10, W 408 EL 9, W 439 M7, W 440 M 3,
W441M8, W 442 M4, W 444, W 444 AD 4, W 448BR 6, W 448 BR 8,
W 448 M 3,W 453 M 8, W 477 M 3, W 487, W 500, W 775 M 3, W GP
COMP,W177,W411AD 4, W448,W 186 AD 6, W 085 Ad 4

Continued on next page.....
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3rep! iR, TS SfI3R 16 U7 (15), Tac SR 2T UH6 8 @e,
Taet SftemR 2 ff w7 6, TadiiemR 3 ff w7 7, wadfieR 5 & v 6
THURT, Seeg 483 U 3, S 127 TS 4, e 143, S&og 147
UH5, Seeg 172, 8scg 203, S 253, &g 286, S 340, s
340 30l 7, &g 355, S 355 TSl 4, B 367 TSl 4, S,
390, &g 396 TSt 4, Secg_ 405, S&eg 443 TH 5, 59 504 TH 3,
&g 521 TH3, Teeguact 23 ¢

Arka Pitamber, HT GR 16 M7 (15), HT GR 2A M6 BIG BULB, HT
GR 2BM 6, HTGR 3B M7, HTGR 5 D M6 SMC, W 483 M3, W 127
Ad 4,W 143,W 147 M5,W 172, W 203, W 253, W 286, W 340, W
340EL7,W 355,W 355 AD 4, W 367 AD 4, W 390, W 396 AD 4,

W405,W443M5,W504M3,W521 M3, WHT 23 A

4 - 531 fes Fagefte
4-5 Highly Susceptible

@ g9E aRFRART & dga a7/ srea-gifgar
vfergm &Y vifore—Sta TRmafsies ufafssar

T UG & foTu T Sa1d B Uep SferIel HRep 7T
ST & 3fR I8 et oft et Saured & forn ue @R
i1 81 WIHSTIT - WS Ud ogdd STau™ ey,
ISHTR, QU § 979/ fca-QIfedl Uforgd W T
G919 & YHTG BT g B & folg TN foham T
TN U.TeTv, U. SgaRTH qT U, argAf~aey 6t 20
fafret g Ufergm gsTifert @1 foram mam 31k vferrg Hhar
(+fiaT 31 X8) BT Beld v & ©I H SR T
gt} @ wrRed shed ® AT T SR RywmiRer &
SR UHHHM w0 A TMeR &l @1g, Rars a1 IRD
T T TN T 7| Tielf & St aRich | RRATAT
&M & & 18 SURI=, 30 &A1 & for g ot repepr
@1 919 ARG fbam 1Tl Sl diel & A P
famiRer & oFER Fafid wu | RER ueH 6 S
<€ 39 SR dtel Y Frafid wu F R 6 ) Rt
a1 o 30 fo X1 8 o 91, hlel & 1 A1 ¥l
ST9 ¥ Tt T bl Hepferd faam mam| e eRiRfha
e qr Sig AR Rt &1 e fhar wn
R 9mfiret &« 3maféres Set 71T (RWC), A% fRRAT
adis (MSI), He &fcT gaepics (MI1), & &fl
@D (DII), T FARIhel TUT BRICATSSH | 39
TSRl H, ST A& it SR IRAT I T 37T H
o1 1 T8 79 T, g7 (37.73 wfcrerd) | amuféres St
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Physio-biochemical response of wild/
under-utilized Alliums under drought
stress condition

Drought stress is considered as one of the limiting
factors for crop performance and a threat for a
successful production. The experiment was
conducted to evaluate the impact of drought stress
on wild/ underutilized Alliums at ICAR-DOGR,
Rajgurunagar. Twenty different wild Allium
species of A. angulosum, A. tubeorsum and A.
chinensis were taken and A. cepa (Bhima Dark Red)
was taken as control. The plants were transplanted
into plastic crates and uniform FYM, irrigation, and
fertilizer dozes were applied as per the
recommendation. After two months of proper
establishment of plants, drought stress was
imposed by upholding irrigation for 30 days. The
set of control plants was irrigated regularly as per
the recommendation. The plants were monitored
frequently during this time. After completion of 30
days of drought stress, leaf samples were collected
from control as well as from drought stress. The
various physiological and biochemical parameter
studies were carried out such as relative water
content (RWC), membrane stability index (MSI),
membrane injury index (MII), droughtinjury index
(DID), total chlorophyll, and carotenoids. Among
these species, when the respective control and
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drought samples were compared, the percent
reduction in RWC was recorded higher in A. cepa
(37.73%) and a lower percent reduction was in A.
tuberosum species (Fig. 1.7). As drought stress
caused adecrease in MSI and an increase in MII, the
MSIwas higherin A. tuberosum species followed by
A. angulosum and A. chinensis, whereas, A. cepa was
atthe least (Fig. 1.8). In conclusion, it was revealed
that A. tuberosum species performed better under
drought stress condition even up to 30 days of
continuous drought spell followed by A.
angulosum,and A. chinensis.
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3T AR gIRT S Pl gomieher 3 uaref &
foTT Athe WISt SHFURAY] &l TgaT U F1&10Ta o=

39 Dol goreliel 3RT Ut (HTSS) 71T o folt et 35
e TS TR BT A&0rau P 3 23 Iged
Ryt Rygber Refle (SSRs) T g0 cfalTg agod
qRi (ILPs) T IWANT foham 71 G Taioats 3iR
T Pt gareiel 3T (LTSS) GeRhHl & UgdT He o
fore iAo & a1 37 e Rl grer & e
fFT T THUHRR TUT ST diehe, fawmRpesTa
(), TUT IgHUIF FET fawg-awg (PIC) & forw
gEfdered! Pl el Ard AT HA: 2.4, 0.35 3R
0.29 W T FUNNTIY gIRE | STl & Q
HAR] BT YT TAT| PeTeX 1 BT IH: IT PeRex 1T
(T 1TU a1 10et Tl o ier mn) qur 13 7 et
I T T Peivex 2 3R 1§t ¥ vadivaws aret
ek el &1 IT PoeRex 1 U JAT 1T | B
TR - P TadivaTs deshHl & AT B Td Agford
ST dershl o1 g3 e | ot gereiiel o ugred
3797 37T vy iR ST SiFiersy Ser & 3R W
T 717 Sregg= I gar gelr i AT (Terdivaed 12.09
TfieTd, IU e 1T) 3R Seguact- 1 2Ta-Tadt-
15-Rote -7 (TEEITHTH 18.02 T, Berex
2) g Y JoirT H dal 31y T &1 3T b WIS
derpHl o Seeuaciat — 7 Sit — Sfich - 15 — gt
- T - 7 BIC &g (TN 18.80% ), Soguac! —
2 df - Siet - 18 - T - W - 7 (TEIEw
18.51%), SscgUaciUd — 4 8 - Siict - 18 — Tl -
T - 7 (TICITATd 18.49%), Seequacist — 3 ¥t -
St - 18 - AT - WH - 7 (CIEIgHUs 18.27% ) T
SRUICE - 11 & - fipa - @Rt - @ - 7
(Tadie 17.68%) il &, & ugdM S8R
TITaTd d9hHl & vy § B T S b STy
fRMFe, yue douce e (PC),dwEud )
SMUTRT T A TT SITHTE SIel IR SR Hg-
Tey dAfeem gRT ARG A1 ¥ ugEgm MU fafdy
TECITATd T Ueidived (o 1.9) derehA HTehR
FErRIdrel 9= (MS) & q1edd J WIS & 3MMTfdes Yot
P A P P oI TISITHTH P S 1 AR
PR P oIy ST &) Fad! B |
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Identification and characterization of
white onion genotypes for high total
soluble solid content through molecular
markers

Twenty three polymorphic simple sequence
repeats (SSRs) and intron length polymorphic
markers (ILPs) were utilized to characterize 35
white onion genotypes for high total soluble solid
(HTSS) content. Further, these DNA fingerprint
data were also correlated with TSS for the
identification of HTSS and low total soluble solids
(LTSS) lines. The total average numbers of alleles
for SSR and ILP locus, heterozygosity (He), and
polymorphism information content (PIC) were
found to be 2.4, 0.35, and 0.29 respectively. The
UPGMA dendrogram revealed two clusters of
genotypes. Cluster [ was further separated into
sub-cluster A (further divided in [Aa and IAb
groups) and IB. The clusters II and IB contained
the HTSS lines. The sub-clusters [ Aa and I Ab
suggested low and moderate TSS lines with few
intermixing HTSS lines. Based on the TSS and DNA
genotype data, the study revealed that Bhima
Shweta (LTSS-12.09%, sub-cluster [Aa) and WHT-
12L-HT-15-Reject-M-7(HTSS- 18.02%, cluster II)
were more diverse than the others. Other white
onion lines including WHTB-7G-GT-15-SC-M-7
small bulb (HTSS 18.80%), WHT-2B-GT-18-SC-M-
7 (HTSS 18.51%), WHTS-4D-GT-18-MC-M-7
(HTSS 18.49%), WHTB-3C-GT-18-MC-M-7 (HTSS
18.27%) and WHTS-11K-Pickle-SC-M-7 (HTSS
17.68%) were identified as superior HTSS lines
which were supported by the DNA fingerprint,
principal component analysis (PCA), heat map
based on TSS and correlation matrix based on TSS
data. These identified diverse HTSS and LTSS (Fig.
1.9) lines could be useful for mapping of HTSS
coding genes for the acceleration of molecular
breeding of onion through the marker-assisted
selection (MAS).
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Fig. 1.9: Dendrogram of 35 Allium cepa based on 23 simple sequence repeats (SSRs) and intron length

polymorphic (ILPs) markers

vford & ag [T H§ QTS $¢ 19 @dTs agadid
(ILP) 9ThR 1T USATTol SRATTIRT &1

I Uforr &1 Asurauie g & fore M e |
SATUTIe HThR Y &1 Tlerra JITHUT | HISIRT HHt
D IR B & foTY 37 a7 Yforr | hIRT FAMHTIRU
&FFTCTT BT Ul T o foTq 30 STt ATehei i ST bt

TS (arfetept 1.28)1

T TR A W, 18 § pH q BY 9 Uorgg
IgoIar yefeid g1 60 | 100 Hfcrd &l TR0l
emdT AT & 1Y MSTAUT AN TREUT BT I& W

EIRIRIRIN

Onion Intron Length Polymorphic (ILP)
markers cross-species transferability in
wild relatives of Allium

There are limited number of molecular markers
available for characterization of wild Alliums. To
fill up the existinglacuna in Allium research, 30 ILP
markers were checked for cross-transferability in
eight wild Allium (Table 1.28). Among 30 markers,
18 showed polymorphism in at least two wild
Allium. A high degree of ILP locus conservation
was observed with transferability ranging from 60
to 100 percent.

TforeT 1.28 : WHSTSTAY! ATdHRI & THIUM TG TIFTIRUN ST & forg IuART fhg ¢ AT o1 faavur

Table 1.28 : Detail of samples used for validation and transferability of AcILP markers

V. SR Vferd egaRNTH 2n=4x=32 Atub

A. tuberosum Allium tuberosum

VferT fohegeNgsT Tstis—14619 v. fowgerd 2n=2x=16 Afis

A. fistulosum NGB-14619 Allium fistulosum

v. &y fret wfiited 5 wfmgR vforg T forvm wititen 2n=2x=16 AcAg5M
A. cepa var. aggregatum 5 Manipur Allium cepa var. aggregatum

Continued on next page.....
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v. o fvm wiiten 3 #ag oferaw <t fov witten 2n=2x=16 AcAg3MT

A. cepa var. aggregatum 3 Meitei Tilou Allium cepa var. aggregatum

T. $fecTghH Uiel (SRIGRUS) el 284 T. 3TTeTIshH 2n=2x=16 Aalt-284

A. altaicum poll (Ausdauernd) All-284  |Allium altaicum

Vferm wiar foren wifiten 4 3 foag vferr wfiar fovm witiie 2n=2x=16 Ac-Ag4ET

A. cepa var. Aggr.4 Eshing Tilou Allium cepa var. aggregatum

T, VUGS U, dollel ANt 18724 | Uferyw Unieriery 2n=4x=32,6x=48 |Aamp-18724
A. ampeloprasum L. Balody CGN-18724 |Allium ampeloprasum

VferT VRIeTEior & 9 iAo vl YRIcTIsoTH 2n=4x=32,6x=48 |Aamp-609483
it ¥ 609483 Allium ampeloprasum

A. ampeloprasum Blue green autumn

Neptune Leek EC- 609483

@1 5914 & fo1g ot ST &t BhIfAT

W 2018-19 & SRM JWT S99 & FcAHd 100 =
SHHURUl &Y BeTs ax- b foIT U Wa UanT fhar |
ayf & sa7a dTet ey H ded AN A T &R &
reffepvur sra=T (dy v & 91§ 50 A 75 ) F
SRM @R 25 1 & forg Riars & Aspa g1 qa1a
A Rl d TR i srggfaa (s & |
el drdl (75 | 85 Hfierd) & JaiT H AT SaTau
ot H emufde Stet 9T # IgE B (60 | 65
gfderd) got &t 11 ) SHAveul B SHP e IR B
IMYR TR URIAT ISt P AR aiffepa fobam Tl
Athe ST 2T S&eg 085, Secg 009, S&cg 448
T AT STReY JT W1 1656 AR e 1658 @t
ca1d g R Y 3 SiiHuRaul bl gerT 7 Mpfafae
AT IS TG & HHel § S8R T Y (qIferept 1.29) 1
SEfh, 15 W SiFuwdl § gfear siyar - dtr
9GIR R e T o DI el gHfery sl ggar
3T AT HdeAefiel =TSt derhHl & AR IR i TS|
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Screening of onion genotypes for drought
stress

A field experiment was conducted to screen 100
onion genotypes against drought stress during rabi
2018-19. The experiment was carried out under
rain-out shelter and drought stress was imposed
by withholding irrigation for continuous 25 days
during the bulb enlargement stage (50-75 DAT). A
significant reduction in RWC (60-65%) was
recorded in drought-stressed plants in comparison
to controlled plants (75-85%) with scheduled
irrigation. The white genotypes viz., W-085, W-009,
W-448, and red genotypes viz., Acc.1656 and Acc.
1658 were found to be superior in their
morphological and yield performance in
comparison to other genotypes subjected to
drought stress (Table. 1.29). Whereas, 15 onion
genotypes were recorded with poor plant growth
and bulb formation hence identified as highly
drought-sensitive onion lines.
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ferepT 1.29 : @M 41T & forg Bers 6y ¢ =1e Siwed

Table 1.29 : Onion genotypes screened for drought stress

e feren sy 10 9 o9

Highly Tolerant

Less than 10

the =TSt Tfafea : 569,009, S5 085, &g 448
T SITST TTfeRIT : uifyy 1656, Wifyy 1658

White onion entries: W-009, W-085, W-448
Red onion accessions: Acc. 1656, Acc. 1658

10-30
10-30

sifes]

Tolerant

The WToT UfAfaT : Seyg 340, S, 396, ¥g, 397, Y
414,8cg 419, 8cg 439, Sscg 441, S 444, 3y 453

AT QIS Jfafeay - w-2-4-1, Wify 1608, Wify 1613, wIfd
1622, wify 1609, Wi 1649, Wiy 1630, Wiy 1663, Wiy
1635, SI3NSIaR 1048, S3NSiisR 1044

White onion entries: W-340, W-396, W-397, W-414, W-419,
W-439, W-441, W-444, W-453 Red onion entries: N-2-4-1,
Acc. 1608, Acc. 1613, Acc. 1622, Acc. 1609, Acc. 1649, Acc.

1630,Acc.1663,Acc.1635,DOGR 1048, DOGR 1044

NI 2019 & SR ST st INT &7 U1 &= o oty
Pl 33 STURUT (11 AT I 3R 22 Fthg WITT)
P BeTg B TS| U SFeT § 21 F 30 &l |7 |
TEIRTS A9 IR TR B STl § 31 F 40 & T
 diSta1E 714 1 T firett| 20 SiwReul 5 41 1 50
&Y A1 F N3 71 oot fpam a1 ST9feh ©: Sfi=weat
4 dEtens g 50 @ Y erfiis yrm man (drferet
1.30) 1

Screening of onion genotypes for Purple
blotch

Atotal of 33 genotypes (11 red onion and 22 white
onion) were screened for Purple Blotch disease
during kharif, 2019. One genotype was reported to
have PDI in the range of 21-30. Six genotypes
reported PDI in the range of 31-40. Twenty
genotypes reported PDI in the range of 41-50 and
six genotypes reported PDI greater than 50 (Table
1.30).

aferert 1.30 : ST HreaT & g @St Trfaat i digtans 351 (W% 2019)
Table 1.30 : PDI range of onion accessions against Purple Blotch (Kharif, 2019)

0-10 et/ Red =1/ Nil
THE /White  |g/Nil
11-20 et/ Red =T/ Nil
Whe /White |9/ Nil
21-30 aei/Red (1) |1664
The/White |9 /Nil
31-40 @el/Red (2)  |1617, 1655
e/ White (4) |H1HT T, Tel Fhe, THUH 100 X HHT gUT TH1, TATH 100 X S -361 ThH1
Bhima Shubhra, Phule Safed, MS -100 X B. Shubhra F1, MS 100 x W-361 F1

39

Continued on next page.....
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41-50 aeT/Red (6) 1609, 1626, 1630,1640,1653,1658
%S/ White T 100 X Sec - 448 Th1, S&eg —337 Siidl, S — 045 S, Seeg ~125 Sid, e,
(14) - 221 Siidt, S, — 367 eI -5, TG — 396 TS -4, o3 -441 T -9, SIUACITH —
11% —fieped —THel-TH-7, Bol Ahs (dF), =g 408 (), T —100 X S - 408
Th1, T ~100 X S —453 Th1, THTH-100 X Ssegqaci-23 Thl
MS 100 x W-448 F1, W-337 GP, W- 045 GP, W-125 GP, W- 221 GP,W - 367 AD-5, W -
396 AD-4, W-441 M-9, WHTS-11K-PICKELS-SC-M-7, Phule Safed (P), W-408 (P),
MS-100XW-408F1,MS-100 X W-453 F1,MS-100x WHT-23 AF1
>50 oleT/Red (2) 1619, 1639
S/ White (4) |Seuacial —15-18-TH-8-TRlT, SveH BI3fss—4, S - 448 d1eR-10, TIWE-100 x
Pl Aha F-1
WHTB-15-18-M-8-MC, Indam HY-4, W-448 BR-10, MS-100 x P.Safed F-1

BISlerIH R & forw @St Sfivyeul it
ShIfAT

W% 2019 & SRM CHBISIoRIH SAHRY M & forw
T 33 SIHTRAGT (11 el WS 3R 22 Fhe =TT
EHIT A 721 9 SiFweal § 21 30 & i F
diEIaTTs 7 bl T et | 53 Seveul # ftars w1
31 ¥ 40 & o9 R T &1 SHFvRedT § diEteTE 7 41
H 50 & diT 3R th ey d digiens a9 50 |
31erep g 1T (fetant 1.31) |

Screening of onion genotypes for
Stemphylium blight

Atotal of 33 genotypes (11 red onion and 22 white
onion) were screened for Stemphylium blight
disease during kharif, 2019. Twenty genotypes
were reported to have PDI in the range of 21-30.
Ten genotypes reported PDI in the range of 31-40.
Two genotypes reported PDI in the range of 41-50
and one genotype reported PDI greater than 50
(Table 1.31).

aferart 1.31 : RCHBISIorIH HRY T P famg wrer urfe Y digtens 357 (@w 2019)
Table 1.31 : PDI range of onion accessions against Stemphylium blight (Kharif 2019)

0-10 et/ Red =/ Nil
dhe /White /Nl
11-20 et/ Red =/ Nil
dhe /White /Nl
21-30 deT/Red (4)  |1609, 1617,1655,1664
e /White(16) | 18T [T, el Athe, THTA —100 x 19T U Th1, THTH 100 x S50 -361 TH1, T8

gISMsIS —4, U0 100 X S5 ~448 Th1, $ecg ~045 ST, Sseg —125 Siidl, Seeg -221
S, Seey —448 3TR-10, Secg -367 TeI-5, Tecg —396 Tel-4, S —441 -9,
Tt e (), TITA- 100 x Foel The U1, TATH-100 x &g, - 408 Th1

Bhima Shubhra, Phule Safed, MS-100 x B.Shubhra F1, MS 100 x W-361 F1, Indum
HY-4, MS 100 x W-448 F1, W-045 GP, W-125 GP, W-221 GP, W-448 BR-10, W-367
AD-5, W-396 AD-4, W-441 M-9, Phule Safed (P), MS-100 x P.Safed F1, MS-100 x
W-408F1

Continued on next page.....
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31-40 et/ Red (4) 1626, 1640, 1653, 1658
the /White (6) |Sduacidl-15-18 5 TH-8-THl, S&g-337 SiIdl, Seeyuaaiivd—11ch—fiehesa-
TEA-TH- 7, S —408 (), THTE-100 x $g-453 Th1, THUE 100 x Seqqaci-
23 Th1
WHTB-15-18-M-8-MC, W-337 GP, WHTS -11K -PICKELS-SC-M-7, W-408 (P), MS-
100XW-453F1,MS100x WHT-23AF1
41-50 el /Red (2) 1619, 1630
e/ White (1)  |g/Nil
>50 ot /Red (2) 1639
e /White (4) | Nil
grelerToT < forg et Stesreat HYBhifT Onion genotype screening for Anthracnose

W 2019 & IR glFh I F fow HoT 33
SFTRRGT (11 STet @ISt 31R 22 the @IeT) Y Thifer
CARIEY

IR SFyE § 21 3 30 Fi g1 & g digtensg a=
arRIT W7 At SRt § digens o 31 W 40 & &,
IRE Sy ¥ 41 | 50 & 9 3R A1 vt §
fElars 91 50 | 3rferes g wiT (qrferept 1.32) |

Atotal of 33 genotypes (11 red onion and 22 white
onion) were screened for Anthracnose disease
during kharif2019. Four genotypes were reported
to have PDI in the range of 21-30. Nine genotypes
reported PDI in the range of 31-40. Thirteen
genotypes reported PDI in the range of 41-50 and
seven genotypes reported PDI greater than 50
(Table 1.32).

afererT 1.32 : TITHIST &b fAeg @St wifaal fi figtans 351 (@hw 2019)
Table 1.32 : PDI range of Onion Accessions against Anthracnose (Kharif 2019)

0-10 et/ Red g/ Nil
Fhe /White =T/ Nil
11-20 et/ Red g/ Nil
dhe /White /Nl
21-30 et/ Red (4) 1617,1630,1640, 1664
Hhe / White =1/ Nil
31-40 et/ Red (4) 1609,1639,1655,1658
It/ White (5) | %ol Ahe, THTH 100 x S ~361 Th1, 371 B1SfiS 4, 3, 448 fiaTR 10, S, 367
SRS
Phule Safed , MS 100 x W-361 F1, Indam HY-4, W-448 BR-10, W-367 AD-5

41

Continued on next page.....
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41-50

@t/ Red (2)

1626,1653

e / White (11)

AT T, STl - 15 - 18 — T — 8 - THHT, THUH 100 x HIAT IUT1 Th1, Seeg —
337 i, S - 125 Sfidl, geeyg — 221 Y, Se - 396 TS -4, TeR -441 TH-
9, TYUACITH —11% fUdhed — AR - TF - 7, ot hg (), TG - 100 x T~
453 U1

Bhima Shubhra, WHTB -15-18-M-8-MC, MS -100 x B. Shubhra F -1, W- 337 GP,
W - 125 GP, W- 221 GP,W - 396 AD-4, W-441 M-9, WHTS -11K PICKELS -SC-
M-7, Phule Safed (P), MS-100 X W-453 F1

>50

@/ Red (1)

1619

e / White (6)

TATH 100 T S —448 Th1, g —045 S, TIT-100 x ot e Th1, T, -
408 (dY), TI-100 x &g - 408 TH1, TG -100 x Seqac —23 Th1

MS 100 x W-448 F1, W-045 GP, MS-100 x P. Safed F-1, W-408 (P), MS-100 X W-
408 F1, MS -100 X WHT-23 AF1

Tt ereqT o forg wareT STFoReul HY wHfHT Onion genotype Screening for Purple blotch

a¥ 2019-2020 & &t AT & GRE ST USTATFH A total of 106 genotypes (38 Red Onion and 68
o1 et B P 106 SHTRRTT (38 offef =TT 3k 68~ White Onion) were screened for Purple Blotch
the RITST) I BeTs I 18| T SsRaal § 0 J 10 &Y disease during rabi season 2019-2020. All the
e o Peans = g T (aferet 1.33) | genotypes were reported to have PDI in the range

of0-10 (Table 1.33).

arferesT 1.33 : F T Gl I o faeg wTST Wit i digtens IS (] 2019-2020)
Table 1.33 : PDI range of onion accessions against Purple blotch Disease (Rabi 2019-2020)

0-10 e/ Red (38) 1609,1615,1617,1618,1619,1620,1621,1622,1625,1626,1629,
1630,1633,1639,1640,1644,1645,1646,1648,1649,1650,1651, 1653, 1655,
1657,1658,1659,1660,1661,1664,1666,1667,1668,1669,1671,
1609,1615,1617,1618,1619,1620,1621,1622,1625,1626,1629,
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
e/ White (68) |HTHT g J&T -2019-20, 1 &1 (f), Taei-sfloR-2 &t - w7 - 7 wesilet - 18,

ST - 48455 (Fex]), THTH —100 x M1 U7 F1, TIwd— 100 x HiH 7 AT U1, 70
-100 x Gl s Th1, Gl The, Seeg-119 S, Seq-127 T 5, Seeg—141 Sfi,
Y -147 -6, T&g-210 S, Seeg-215 Siidl, Seog — 217 TH-2, T3 —448
Siidt, ey —306 TSl 5, Teeg -340 (), Seeg —340 TH-8, S —361 I&-2019-
20, g -440 -4, 3 —444 S, Seeg -455 Sfidl, Seey —464 S, Seeg -
498 S, Sseguaet 23 T (), Sseguact —237-1(15-17.8) 9 e, Sseguact —23
T-2(18-20) T3 &3, Squacidl-Th1 -fel-18-Taefi-t7-7 et-2019-20,

Continued on next page.....
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Seguaciel -3t —Sfict-18-THell-TH-7 &t 2019-20, STIEITH — 1 1h—fiper-
TEAt-T-7, H g & -2019-20, TEE-SieR-2v-tH-7 (TRl (15-18)8=
Bg, TISI-SfleIR-20-T4-7 TSIl —18, Td-SfeiR-27-19-8 (T (<15.0),
Teel ~SHeR-2d1-T9-7 (THUR) (W) (15-17.5), §°oH Bisfis -4 Jf1-2019-
20, THUH -100 x S ~340 Th1, THUH -100 x &g ~448 Th1, &g ~009 Tel4,
e -043 TSt 4, e —045 S, Sy —085 TSt 6, ey —418 ST, e —172
S, Seeg —177 Sfdl, Sy -203 SiidY, Seeg - 218 S, Seeg -310 Sfidl, a3 -
353 TH-4, Sy -358 Sl Secg —364 SiiUl, Seeg —439 Thi, e -441 -9,
S —442 TH-5, 35 —477 T-4, S - 487 SiIdt, Sseg -500 Sfidl, S —504
-4, 3&g -507 S, S ~523 Sfidl, S -534 S, S -543 -1, S~
567 Sidt, Seequact—237-3 93 &g

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, HT-GR-2A-M-7(SC) (15-18)Bigbulb,
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), Indam 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-441M-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

Onion genotype screening for

RHBISforrq RN & forw wrer ShFveal &Y
BhIfT

S R 2019-20 & SRM WCHBISlRE SHRT T
& oI @1 & PeT 106 Sul (38 drel @ 3iR
68 Athe WITST) Y THIFFT &Y TS| TR 58 SH-sRaal &
0 ¥ 10 &1 31 o diEtens 7 &t g fireft g1 a8 ot
46 Seoeat § g 99 11 9 20 H I F @ik 2
SiFRedT I8 21 W 30 it I | gy T (arferet
1.34)]

Stemphylium blight

A total of 106 genotypes (38 red onion and 68
white onion) were screened for Stemphylium
blight disease during rabi season, 2019-2020.
About 58 genotypes reported to have PDI in the
range of 0-10. Total 46 genotypes reported to have
PDIlintherangeof11-20and 2 genotypesreported
tohave PDIlintherange of21-30 (Table 1.34).

TifereT 1.34 : RHBISforgH ITHRY 0 & feg @St wifaal & digiams ¥ (6 2019-20)
Table 1.34 : PDI range of onion accessions against Stemphylium blight Disease (Rabi 2019-20)

0-10 @/ Red (27)

1609, 1617, 1618, 1619, 1620, 1622, 1625, 1626, 1629, 1630, 1633,
1639, 1640, 1646, 1648, 1649, 1653, 1655, 1657, 1661, 1664, 1666,
1668, 1669, T fpsur, fim orfer, Hfiwr Arge ve

Continued on next page.....
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1609,1617,1618,1619,1620,1622,1625,1626,1629,1630,1633,1639, 1640,
1646, 1648, 1649, 1653, 1655, 1657, 1661, 1664, 1666, 1668, 1669, Bhima
Kiran, Bhima Shakti, Bhima Light Red

The /White(31)

AT T 3&t-2019-20, T AqT (), Tadt -SfteR -2 - T -7 TEeid-18,
MR —48455 (Sq), THTH —100 x HIHT T TH1, TATH — 100 x AT & Th1,
THATH —100 X Fel T Th1, Fel The, Seg-119 S, Seeg-127 &t 5, seeg-141
Sfidt, Seeg-147 TH-6, Swg-210 Sfidl, Seeg-215 Sfidl, Seg-217 -2, TG -
448 Sfdl, Sg-306 TS 5, sg-340 (), Scg-340 -8, S&g-361 i
2019-20, S&Y-440 -4, Seg-444 S, Seeg-455 Siidl, Se-464 i,
sg-498 S, Seeguaci-23 U (), Sexuadt -23¢ -1(15-17.8) &3 &%,
SeequEe! — 238 U -2(18-20) I3 &g, Tegyacial-1U-Sfidt ~18-Tal ~wH-7 <dll
2019-20, Sscguaciel — 3T —Sfict - 18-TA™f 7 -7 &t —2019-20, SsegTASITH
-11% —fiaet ~Tedt —w| -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

11-20

@t/ Red (11)

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

Fhe /White (35)

ofimr a1 IfH-2019-20, TEA-SAR —20-w7-7(Taef) (15-18) 93 &g, Taet -
SfIeTR-2 T-TH-7 THCN-18, Tadl-SfieR-2 U-TH-8 (T&dl) (<15.0), w&cl-
SferR-2 f-wa-7 (vawmsd) (Taefh)(15-17.5), 7en gRfie-4 I&t-2019-20,
T -100 x &g —340 Th1, THUE -100 x S -448 Th1, S&g-009 Tel 4,
TR-043 W 4, Tg-045 Y, Sg-085 TSI 6, Sg-418 Sfidl, Seeg-172
Sfidt, Seeg—-177 Sfidl, Sseg -203 S, Seeg -218 Sfidl, g -310 S, Seey -
353 U7 -4, Secg —358 Sfidl, Seeg —364 Sfidl, Seeg-439 Th1, Seog —441 TH-9,
e —442 T -5, S - 477 T -4, Ssog — 487 Siidl, Seeg —500 Sfidt, Seeg —504
T -4, Sseg -507 Siidl, Seeg —523 S, Secg —534 Sfidl, Seeg -543 TH -1, S
-567 Sfidt, Seeguact 23 U -3 98 &g

Bhima Shubhra Rb-2019-20, 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),
Indam 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

21-30

ofleT/Red

g/ Nil

Fthe / White (2)

geeg —125 Sfidl, Seeg -143
W-125 GP, W-143 GP
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IRIATSTAT 2 : TRIRS TSI+ b HTEIH A TS
Tq AgH BT A frD GUR

2.1 : 9IS WIS & oI Sea @t fht &1
o

AT SATST W SIS+ G eTsh1 bl Hed e

et et o rer usht @i (30 dersd), <&t (28
JoTeh) TUAT WX (24 dqhH) b SR W UoiA
derehHl T e foRam Tl uedt @in 3 &
gRM, ofmr afF (40.86 T9/R.) & Ewe H
SRR 1606 (52.07 /3.) IR SR
1614 (45.23 T/.) 98cR UIQ Y 3R g4 93 Hfcrerd
J 3feres i fquue Ty Iust ger 2 ufderd 3 ot &5
S dTel e UTY Y (ATfeieT 2.1) | YUSRY & IR HIE
QIR = HUSRYT &7 SISTSTsR 1607 (22.45
fied) # @ IR SIASieR 1612 (24.23
yfcrerd ), SIeeiaiR 1614 (25.49 Uferd), SR
1606 (27.80 Ufderd) derm SraneiiamR 1414 (30.38
Tifcrere) H Sof bl T8 STafp 339h qeblaet H IS T 11
fope oftar o1fep o 48.56 Hfrerd YosRor &ifey urg g

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 (28 lines) and kharif (24
lines) along with checks. During late kharif, DOGR-
1606 (52.07 t/ha) and DOGR-1614 (45.23 t/ha)
were found superior over best check Bhima Shakti
(40.86 t/ha) with dark red, globe and big sized
bulbs (82-89 g), >93% marketable yield and <2%
double bulbs (Table 2.1). Minimum storage loss
after four months of storage was recorded in
DOGR-1607 (22.45%) followed by DOGR-1612
(24.23%), DOGR-1614 (25.49%), DOGR-1606
(27.80%) and DOGR-1414 (30.38%) whereas,
48.56% storage loss was observed in the best
check Bhima Shakti.

arfereT 2.1 : TS WRIH 2018-19 F IR WIS UG HRA dTel AT WG USTH FeThH
Table 2.1: Seven best performing advance breeding lines during late kharif2018-19

SlASTIR 1606 52.07 96.95 89.15 0.19 1.42 11.63 127.00 | 1.17
DOGR-1606

SlASTeR 1614 45.23 93.29 82.54 1.19 3.06 11.83 126.33 1.09
DOGR-1614

SaoflarR 1047 Aa. 41.74 90.78 79.44 2.46 5.06 11.75 129.00 | 1.08
DOGR-1047-Sel

SlafiSiiaR 1605 41.03 88.17 86.92 1.81 8.24 11.75 125.67 | 1.12
DOGR-1605

SlafSiiaR 1172 39.84 87.43 84.67 1.22 8.39 11.77 126.33 1.09
DOGR-1172-DR

Sl3ASTeR 1608 38.89 94.08 74.11 0.43 0.81 11.83 125.67 | 1.15
DOGR-1608

Continued on next page.....
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SIaiISiaR 1414 3778 | 8884 | 73.98 0.87 8.49 11.85 12833 | 1.16
DOGR-1414

ofmr arfeh (o) 40.86 | 88.89 | 82.23 2.25 7.22 11.57 131.00 | 1.14
Bhima Shakti (C)

Al R (qerira) 3238 | 83.67 | 68.82 0.98 13.07 11.53 131.00 | 1.15
Bhima Super (C)

AR/ CV (%) 5.45 1132 | 11.90 | 13.12 15.89 1.89 1.21 -
TegEsl/LSD (P=0.05) | 3.61 5.42 8.85 3.89 6.22 0.36 2.52 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH-
Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

UeeE Ut H ged! @i &b SR Pt 28 ! SR
PRI BT JeichT fhaT T e 31fYes v arg
JUST P GeThY SR 1168 (48.99 e/%.) H Ud
TR A SIASISIR grsfes 1 (36.22 T/3.),
T I (36.11 T/7.), Bt I (35.39 H/7.)
TAT IR 1 (35.24 /2. | g5t fopam w74 e
BT 3AIT YR 81 F 91 UTH P &I AT| GTHT SIS
1168 § 78T 0.96 ferd SIS drel ag 31k 3.01 Hfyerd
AR aTet @ Te MY ggi T afs fo 7 3.29 uferd
ST aret @g 3R 15.01 Hfed dR dlel &g aiv Y
(Trfetept 2.2) | YUSRUl & TR AIE 915 g USRI
gifer ot T 2rfeh (15.01 URrerdT) o & TgURI= pH:
drancfler ggfos 1 (16.10 ufer), fimr famwor
(16.57 ufderd), SweisiieR 1168 (17.77 ufderd)
ot i1 ese X3 (20.95 ufcerd) 7 <5t foram mm

Twenty eight varieties and hybrids were evaluated
during late kharif in Demo Park for comparative
evaluation. Highest marketable yield was
recorded in the line DOGR-1168 (48.99 t/ha)
followed by DOGR Hy-1 (36.22 t/ha), Bhima Raj
(36.11t/ha), Phule Samarth (35.39 t/ha) and RGP-
1 (35.24 t/ha) with 81-91 g average bulb weight.
Line DOGR-1168 recorded 0.96% doubles and
3.01% bolters whereas, check variety Bhima
Shakti recorded 3.29% doubles and 15.01%
bolters (Table 2.2). Minimum storage loss after
four months of storage was recorded in Bhima
Shakti (15.01%) followed by DOGR Hy-1
(16.10%), Bhima Kiran (16.57%), DOGR-1168
(17.77%) and Bhima Light Red (20.95%)).

afereT 2.2 : Tt @RI 2018-19 & IR U uTh H WS Ul H=A arell o fhel /Hax
Table 2.2: Ten best performing varieties/ hybrids in Demo Park during late kharif2018-19

SI3MSIaR 1168 4899 | 93.13 87.58 0.96 3.01 11.75 113 |H¥H oo
DOGR-1168 Medium Red
ZlatisiteTR gRfee 1 3622 | 84.71 81.02 0.63 11.15 11.99 112 |21 a1
DOGR Hy-1 Light Red
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LIS 36.11 | 74.93 81.15 1.74 19.53 11.63 1.15 |T&T ofTed
Bhima Raj Dark Red
Bl Tt 35.39 | 65.02 90.97 10.23 20.66 11.19 1.18 |T&I T
Phule Samarth Dark Red
SRS 1 35.24 | 71.65 83.97 1.26 25.96 11.41 1.10 |H9&¥H el
RGP-1 Medium Red
T afh 3499 | 78.10 93.19 3.29 15.01 11.15 1.12 |9eT9 ool
Bhima Shakti Medium Red
S 344 34.02 | 82.48 75.24 1.63 12.76 11.79 117 |9%e

W-344 White
ZlefsflemR grefie 7 33.97 | 70.40 80.27 3.59 23.20 11.85 1.17  |T&RT oftel
DOGR Hy-7 Dark Red
i v 32.53 | 77.26 73.89 0.05 13.20 11.27 114 |9809 ol
Bhima Red Medium Red
HHT R 31.74 | 68.15 83.33 1.28 26.53 11.37 1.18 |H&¥H oIl
Bhima Super Medium Red
it/ CV (%) 10.92 9.61 7.93 11.11 10.50 1.93 - -
TAGHS! 491 10.11 10.32 9.64 478 0.37 - -

LSD (P=0.05)

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, E:P-

Ratio of Equatorial & Polar diameter

&t AT & SR, et feer ofimr afth (24.35
TT/3.) B e | ek 1043-3H31R (35.48
TT/R.), ISR 1604 (33.20 c°/®.) Tl
SIaNSMIaIR 1172-S18TR (30.26 ©/3.) Fal SR UTs
TS 3R A1 g 379 TR AT, MAThR 3R ALIH PR
aTel g (70 |/ 76 UTH) TAT 80 Wyerd A 3rferes faqur
IRY JUST UTS TS| GThH SIBNSIR 1604 SIS Td aR
arel dal | b off Tafs eiofia-1043-2lerR &R
dlemofieTR 1604 (115 f&71) & uRumar § ds« oy
I o (TfeTepT 2.3) | YUSRUT b IR HIE IR T4
®HH qusRUT &fy fir famor (32.45 wfderd) o w
AR SISk 1612 (40.47 wfaed) w
SlanofiamR 1414 (42.97 ufderd) H gof H 13|

During rabi, DOGR-1043-DR (35.48 t/ha), DOGR-
1604 (33.20 t/ha) and DOGR-1172-DR (30.26
t/ha) were found superior over the best check
Bhima Shakti (24.35 t/ha) with dark red, globe
and medium sized bulbs (70-76 g), >80%
marketable yield. Line DOGR-1604 was free from
doubles and bolters whereas, minimum days to
harvesting were recorded in DOGR-1043-DR and
DOGR-1604 (115 days) (Table 2.3). Minimum
storage loss after four months of storage was
recorded in Bhima Kiran (32.45%) followed by
DOGR-1612 (40.47%) and DOGR-1414
(42.97%).
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arferept 2.3 : XY 2018-19 & IR IS U2 HRA a1t AT W TSI d9ThH

Table 2.3: Seven best performing advance breeding lines during rabi 2018-19

dafieiiaR 1043 35.48 80.45 76.43 12.31 0.00 115.00 | 1.22 |T&1 &
DOGR-1043-DR Dark Red
SafoNaR 1604 33.20 92.57 72.25 0.00 0.00 115.00 | 1.22 |gT alel
DOGR-1604 Light Red
EICISIRIR 30.26 90.67 70.64 2.69 1.43 122.00 | 1.20 |T&1 &
1172 SR Dark Red
DOGR-1172-DR

SIaiIIeR 1614 26.79 92.15 66.38 1.34 0.00 11833 | 1.15 |&T alel
DOGR-1614 Light Red
SIaiISIaR 1613 26.76 91.41 70.00 2.29 1.26 119.67 | 1.19 |9&8H del
DOGR-1613 Medium Red
SIEISICIN 24.39 90.29 70.13 4.49 1.62 120.67 | 1.15 |79 @
1611DOGR-1611 Medium Red
SICISICIN 24.69 90.74 | 64.04 2.16 3.12 119.00 | 1.14 |7&9 @
1044 - I Medium Red
DOGR-1044-Sel

ot arfeh (o) 24.35 91.14 | 65.35 2.96 1.01 120.67 | 1.16 |7&9 @
Bhima Shakti (C) Medium Red
ot fowor (Gemig) | 22.55 89.67 65.05 2.31 1.11 119.33 | 1.12 |9=H &
Bhima Kiran (C) Medium Red
At/ CV (%) 8.27 9.78 11.78 12.56 13.39 2.36 - -
TSt 3.95 8.57 5.46 3.38 3.87 4.56 - -

LSD (P=0.05)

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio

of Equatorial & Polar diameter

WH & SRM, T8 gera fher o\ s s
(15.82 T/2.) & qdleet H SI3ASHaIR 1610 (22.12
T/3.), SIeNSHemR 1014-SfiEeR (19.47 &/7.)
eI SeneflemR 1044 - JeT (19.35 ©/R.) Bal 98}
Tq 1Y SR A1 &Y S8 TR ATl TAT MATDBR DG Td 77
gfaea 9 oY fquum I Susl U TS| ddal
SIaSaIR 1610 (1.45 Hfderd) @ Blsax T T
Gorehdl B 1 gfarerd I oft 9 S a1t dhg & 3R A AR
arel el | Ieh A (qrferet 2.4) | U § e B
9T (fe) smReidt 1 (90 fa) & o Sefd 596
SR SlensfleR 1014-SfEleR (91 &) der
SranefiemR 1612 (92 f&) 5 urim wm|

During kharif, DOGR-1610 (22.12 t/ha), DOGR-
1014-GDR (19.47 t/ha) and DOGR-1044-Sel
(19.35 t/ha) were found superior over the best
check Bhima Dark Red (15.82 t/ha) with dark red,
globe bulbs and >77% marketable yield. All the
lines were free from bolters and recorded less
than 1% doubles except DOGR-1610 (1.45%)
(Table 2.4). Minimum days to harvesting was
recorded in RGP-1 (90 days) followed by DOGR-
1014-GDR (91 days) and DOGR-1612 (92 days).
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TIfererT 2.4 : @IH 2019 & SR FAAS UG B aTed AT W TSI G9hT

Table 2.4: Seven best performing advance breeding lines during kharif 2019

aiiiamR 1610 22.12 7799 | 57.28 1.45 0.00 1216 | 94.33 | 1.10
DOGR-1610

SaMofiamR 1014 -MtaR 19.47 77.15 | 57.23 0.27 0.00 1220 | 91.00 | 1.11
DOGR-1014-GDR

SleNofiamR 1044 — Ja 19.35 83.02 | 5873 0.26 0.00 1241 | 96.00 | 1.10
DOGR-1044-Sel

aTiaR 1609 18.44 7627 | 59.64 0.79 0.00 12.16 | 93.67 | 1.11
DOGR-1609

SIaiIiemR 1612 17.83 7343 | 5879 0.00 0.00 1228 | 92.00 | 1.10
DOGR-1612

SRS 5 17.35 77.68 | 54.44 0.67 0.00 1229 | 93.67 | 111
RGP-5

SRS 1 15.23 7758 | 56.66 0.32 0.00 11.92 | 90.33 | 1.09
RGP-1

AT 31 X8 (o) 15.82 7564 | 55.36 0.84 0.00 11.97 | 99.00 | 1.09
Bhima Dark Red (C)

TSR (e i) 13.87 62.32 | 58.83 0.00 0.00 12.05 | 9633 | 1.08
ADR (C)

AT R (o) 11.97 69.95 | 53.27 0.00 0.00 1237 | 98.00 | 1.10
Bhima Super (C)

A/ CV (%) 10.05 4.61 8.13 24.81 19.95 1.98 2.62 -
gergrel /LSD (P=0.05) 3.23 6.52 7.11 1.12 0.15 0.39 4.02 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH-
Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

AT TS o MRS TSI d2TehHi &l Jedidhe

TSt WRIh & GRM Pt 41, I&T & SR 48 T WH
&b SR 45 TSI LAl Bl Joaiehd Jorta fheii &
A R TN SR-IIRA-TH-3 (44.66 T/7.),
SIBMSIAIR 670 (44.19 ©/3.), 3IR-TUcAdh-TH-
3 (42.66 T/7.), SIRISHRIR 1603 (40.79 /3.)
JAT TAB-07-31 2/3R-1 (40.16 TH/3.) H
o foem s guR (28.90 T/7.) & gHEe H
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Evaluation of red onion initial breeding
lines

Fifty-one breeding lines were evaluated during
late kharif, 48 lines during rabi and 45 lines during
kharif along with checks. During late kharif, R-Rb-
M-III (44.66 t/ha), DOGR-670-Sel (44.19 t/ha), R-
LK-M-III (42.66 t/ha), DOGR-1603 (40.79 t/ha)
and LK-07-C2/DR-1 (40.16 t/ha) were found
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IR TS UrT TR 3iR ey € S TR ofTed, MeAhR
3R 9 3MMPR dTel @ (77 I 85 UH) 3R 79 ufdrera &
31Rrep Pt faqu T SuST UTs 7S (qfotepr 2.5) | HUSRUT
F IR TR 1§ =IH HUSRU &fT Pl TeAdh-07 At
2/TAAR-2 (46.96 %) H Ud TGURFI Telh—07 -1
2 /TAMR-4 (49.79 %), TIH-07-H! 2/TANR 1
(51.30 %), Tedh-07-3t 2 /SR 1 (53.83 %) oI
TAD—-07 -3 2 /313TR 4 (58.47 %) H Ug TS|

superior over the best check Bhima Super (28.90
t/ha) with dark red, globe and big sized bulbs (77-
85 g), >79% marketable yield (Table 2.5).
Minimum storage loss after four months of storage
was recorded in LK-07-C2/LR-2 (46.96%)
followed by LK-07-C2/LR-4 (49.79%), LK-07-
C2/LR-1(51.30%), LK-07-C2/DR-1 (53.83%) and
LK-07-C2/DR-4 (58.47%).

qrferT 2.5 : Tod! @RI% 2018-19 & IR WIHS UG FHRA aTel WA RIS TSI Jerhd
Table 2.5: Seven best performing initial breeding lines during late kharif2018-19

STR-ARHA-TH-3 4466 91.67 | 83.37 1.03 5.28 1196 | 12833 | 1.03
R-Rb-M-III

TR -670-e 44.19 92.91 | 85.49 2.51 1.41 11.80 | 129.00 | 1.04
DOGR-670-Sel

3R-Telh-TH-3 42.66 89.20 | 81.30 0.79 6.59 11.77 | 13033 | 1.03
R-LK-M-III

SaiiiaR 1603 40.79 79.14 | 8236 | 13.16 7.70 1154 | 130.00 | 1.06
DOGR-1603

Terp-07 -4t 2/23R 1 40.16 90.39 | 77.50 0.00 6.36 11.99 | 129.00 | 1.02
LK-07-C2/DR-1

TAP-07-%1 2/TANR 4 | 38,60 87.32 | 79.60 3.80 2.34 11.99 | 12833 | 1.04
LK-07-C2/LR-4

SRfTt - 1 ~Tetds - et 38.59 86.62 70.99 1.37 10.55 11.96 127.67 | 1.03
RGP-1-LK-Sel

ol R (i) 28.90 85.01 | 63.11 0.67 9.80 12.19 131.00 | 1.03
Bhima Super (C)

LICIRCECNGERIR) 27.56 85.74 | 62.02 0.21 8.01 12.00 131.00 | 1.03
Bhima Kiran (C)

offar ofth (eri) 26.63 82.59 | 63.04 0.60 10.08 11.88 | 130.33 | 1.04
Bhima Shakti (C)

37pt fiepe (eritar) 24.75 61.23 | 63.37 4.33 32.41 11.73 | 131.00 | 1.03
Arka Niketan (C)

1T/ CV (%) 8.44 6.78 11.15 14.61 25.17 2.29 1.06 -
TS /LSD (P=0.05) 5.29 8.78 12.51 3.15 8.25 0.44 2.23 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH-
Days to Harvest, E:P-Ratio of Equatorial & Polar diameter
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<&t & SRM, Tt fore +fimr S1h ¥ (13.16 /%)
& TPIee H SlASIeTR-IRGH -t (22.85 TH/7.),
T - 07—t 2/U3IR 4 (20.03 &/8.), MR-
TAB-TH-1 (18.40 T/3.), it 6-FHww-1 (18.31
a/3.) qur SenieR-1023-SflvdamrR (17.15
TT/R.) FE FER U Y SR I TR ofled, MeATBR
3R HEIH PR & De (56 F 75 TT.) TAT 80 % I ot
e fquue arg IS 978 1 SiRMSieR- RS-
JAdl, TAD-07- 2/TANR 4 TAT SI3NSHR-
1203-SHYANR AR dTel &gl I Jeh T Y | HUSRYT
IR HIg SR A HH JUSRYT &ifef Pl Teadr—07 -3}
2/TASR-4 (47.80 %) H T& TgURII HIHT 13 X8
(54.83 %), IR-IIRET-TH-3 (56.90 %),
SIMSNIIR-3IRSH AT (57.62 ufcerd) dem T
foRor (57.64 %) B ot fopar |

During rabi, DOGR-REC-Sel (22.85 t/ha), LK-07-
C2/LR-4 (20.03 t/ha), R-LK-M-I (18.40 t/ha), C6-
KM-1 (18.31 t/ha) and DOGR-1203-GLR (17.15
t/ha) were found superior over best check Bhima
Light Red (13.16 t/ha) with dark red, globe and
medium sized bulbs (56-75 g) and >80%
marketable yield. Line DOGR-REC-Sel, LK-07-
C2/LR-4 and DOGR-1203-GLR were bolter free
(Table 2.6).

Minimum storage loss after four months of storage
was recorded in LK-07-C2/LR-4 (47.80%)
followed by Bhima light Red (54.83%), R-Rb-M-III
(56.90%), DOGR-REC-Sel (57.62%) and Bhima
Kiran (57.64%).

aTfereT 2.6 : It 2018-19 & IR WIS UL FRA aTel AT URINS TSI demhd
Table 2.6: Seven best performing initial breeding lines during rabi 2018-19

SlaoiiaTR - SR -det 22.85 80.95 | 74.56 12.37 0.00 120.00 1.04
DOGR-REC-Sel

Telb-07-% 2 /TR 4 20.03 83.22 | 75.98 13.25 0.00 119.33 1.04
LK-07-C2/LR-4

JTR-TeAh T -1 18.40 86.95 | 57.90 1.55 4.72 119.00 1.03
R-LK-M-I

o 6-hwm-1 18.31 89.72 | 57.64 2.89 3.88 118.67 1.04
C6-KM-1

ZeMSfleR —1203 - SfiuersR 17.15 88.80 56.75 2.27 0.00 98.00 1.04
DOGR-1203-GLR

g ofyer 6 16.81 83.51 | 62.87 4.70 9.24 121.00 1.03
Red Genepool-6

Teh-07-3 2 /TR 3 16.70 7784 | 60.57 6.90 0.00 121.00 1.04
LK-07-C2/LR-3

ofiT @rse X (i) 13.16 84.58 62.99 9.45 1.25 122.00 1.03
Bhima Light Red (C)

oar afeh (o) 12.84 76.26 | 61.95 8.09 3.24 121.33 1.04
Bhima Shakti (C)
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e fehRor (erit) 10.54 89.50 | 60.40 1.42 0.00 120.33 1.03
Bhima Kiran (C)

AR/ CV (%) 8.04 4.59 9.25 16.92 16.76 2.04 -
vergRrel /LSD (P=0.05) 3.44 8.76 7.40 13.15 10.05 3.92 -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, TSS- Total Soluble Solids, DTH-
Days to Harvest, E:P-Ratio of Equatorial & Polar diameter

W% b GRM, TS Jad e HH e e
(24.59 T/3.) & gPEel d s YA 5 (29.23
TT/%.) TUT IR-IIRA-TH-3 (28.45 ¢/2.) dgR
g0 7T 3R 399 TTeR 1T, MeAThR 3R HEIH TR drel
Be (61 9 67 TM) 9T 77 wfaera I +ft e fagoe
IR SUST UTS TS| GhH X -Gt 7 STgl 9ilg aTel dhal
A h o7 981 It dehA AR aret el F Ieh O e
IR -TeAh-TH-2 TAT I Sger-3 § gRuepar & forq
JIY pY T (95.67 f) |

During kharif, Red Genepool-5 (29.23 t/ha) and R-
Rb-M-II (28.45 t/ha) were found superior over the
best check Bhima Dark Red (24.59 t/ha) with dark
red, globe and medium sized bulbs (61-67 g) and
>77% marketable yield. Line Red Genepool-7 was
free from doubles whereas all the lines were free
from bolters except R-LK-M-II (1.13%) (Table 2.7).
Minimum days to harvesting were recorded in R-
LK-M-ITand Red Genepool-3 (95.67 days).

Table 2.7: Seven best performing breeding lines during kharif 2019
qTfereT 2.7 : @IH 2019 & SR WA UG R aTet A TSI G2

I8 S 5 29.23 77.99 67.73 5.40 0.00 11.88 97.00 1.05
Red Genepool-5

IR- R -TH-2 28.45 81.49 61.33 6.43 0.00 11.96 97.00 1.04
R-Rb-M-II

SR-Telh—TH-2 26.88 78.36 61.18 9.65 1.13 11.99 95.67 1.04
R-LK-M-II

&S SfHYet 3 26.05 78.39 59.66 6.04 0.00 11.92 95.67 1.04
Red Genepool-3

I8 St 7 25.47 68.50 63.67 0.00 0.00 11.80 97.00 1.05
Red Genepool-7

SR-Teh-TH-1 25.35 82.24 65.89 4.65 0.00 11.79 97.67 1.04
R-LK-M-I

Continued on next page.....
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STR-PTI—TH -2 23.65 76.62 58.76 5.17 0.00 11.84 98.33 1.05
R-KH-M-II

HElAR (o) 24.59 82.38 | 64.38 0.93 0.00 11.44 104.00 | 1.07
BDR (C)

o g 21.65 76.37 63.05 5.41 0.56 11.60 101.00 | 1.03
(Forit)

Bhima Super (C)

3fehi ol 16.42 57.62 56.45 18.38 0.00 11.97 101.00 | 1.04
(gorftar)

Arka Kalyan (C)

it/ CV (%) 10.18 4.62 9.76 14.84 18.38 1.67 1.71 -
TSt 3.55 6.94 9.01 6.55 1.46 0.32 2.69 -
LSD (P=0.05)

MY- Marketable Yield, MB- Marketable Bulbs, TSS- Total Soluble Solids, DTH- Days to Harvest, E:P-Ratio of

Equatorial & Polar diameter

IEA IRAT ST T g Aead JqaY™
gRATSHT gRteron & StanoiiarR 1627, Stanoham
1639 Ud SI3ATSHR-1203 -S13R anfie

SI3MISTIR 1627 RS G2PH BRIH b foly IRIh, P
MATHR, AL STl I JAT SIS 3R AR dTel Hal A Jeh
B 21 Udell MaT & A1 3qhT I e YR 67.4 TH
ORIT ST 21 S Y & 3Midhel & JMUR W, 39 997hd H
34.62 /. ! fAUU A1 Just e g8 S o S
o foret i1 R (27.45 T/R.) 6 Jor F Pl
ST & | Tg dAhH AT URIEpaT aTell § 3R 33eh! Ut
DI U 90T b 95 T & iR 2 g1yt fobam i Hepar &
(R 2.1)1

BIAISTIR 1639 T HIAH o fofy Suth RIS 91564 ¢
31R 3 T FUTE MATBR ST b AT HEIH AT T
& BN 21 SN ThaH g I B & 3R A1 & A8
deTehH SIS Ud AR dTel el & ek ¢1 & a9 o afipe &b
39, 39 9hA H 36.81 T /. & fauvH A Iust
BT & T S 5 Fdes gerti frer o for
(26.83 T/8.) & gPEa § 37.19 HiJerd 1fb ¢l
TP &g BT 3T HR el Hiar & A1er 62.8 T Bl
21 ¥ el Y ger$ de Auur & 111 AT a1g H o
Fepdll & 3R Ig YueRU &b forv off sear g (R 2.1) 1
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DOGR-1627, DOGR-1639 and DOGR-1203-
DRintroduced in AINRPOG trial

DOGR-1627 is an onion line suitable for kharif
season and its bulbs are medium red with globe
shape and almost free from double bulbs and
bolters. The average bulb weightis 67.4 g with thin
neck. On the basis of two-year data, this line
produced 34.62 t/ha marketable yield 27.05%
which is higher than best check Bhima Super
(27.25 t/ha). This line is early in maturity and can
be harvested within 95 days after transplanting
(Fig2.1).

DOGR-1639 is an onion line suitable for rabi
season and its bulbs are medium red with flat-
globe shape. It produced uniform bulbs and free
from doubles and bolters. On the basis of two-year
data, this line produced 36.81 t/ha marketable
yield 37.19% which is higher than best check
Bhima Kiran (26.83 t/ha). The average bulb
weight is 62.8 g with thin neck. Its bulbs can be
harvested in 111 days after transplant and good in
storage (Fig2.1).
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BraNohamR-1203-SI3R 3T TN el T dTell A8
=S dohn ¢ O eifldd AR =S U g
SFISUT ead TRASHT URieT & ded Qe fopa
2 3R Ig 3T Mt uRugndT e veheET HiaT 9a- &
foTg QraRes Feid & ©u ¥ dofied 1 Tg 3y anch
uRugsar (At JAur & 915 90 i) arelr VAT ugen
yEIfeTd QST SIHuY g s Jdt A9 & SR 431 oRE
| UHaH Mar ga+ IR ST g1 3T SuS 20 | 22
/2R 3R Avaw 11 12 ufgerd g1 el 6t
YUSRUl &A1 98 3Bl gl DHal Pl 5-6 HIE TP
qUeTRT fham ST Fepar & (R 2.1) 1 grefifs, TR |
3Nl WRATYAT Mo & BRI Wh & R Pls Bl
ST A8l UTIT T | g SHFvRey $eid Traferd Wt fapet
T SR 2Mfiret = B SN &1 HehelT 2

DOGR-1627

DOGR-1203-DRis a very dark red onion elite line
registered as genetic stock for very early maturity
and uniform neck-fall is introduced under
AINRPOG trial. It is the first common onion
genotype of very early maturity (90 days after
transplanting) having complete and uniform neck-
fall during rabi. Its average yield is 20-22 t/ha and
total soluble solids is 11-12%. Storability of bulbs
is very good. It can be stored up to 5-6 months (Fig
2.1). However, no crop establishment is observed
during kharif due to early sets formation in the
nursery. This genotype can be useful to
incorporate earliness into improved common
onion varieties.

DOGR-1203-DR

R 2.1 . I GshH SRSHIR 1627, SNSHTR 1639 I SI3NSR 1203-813TR & e
Fig. 2.1: Bulbs of onion lines DOGR-1627, DOGR-1639 and DOGR-1203-DR

QST AT IUTEH DT U ETIT 3R A &
HIETH W 3R @RI Bl JTR HIAT

G% 2019 & SR, Al Pl ITT PR & Y T
TRINT T T 3iR UiE Het & A1 SHDT o T & TS |
6 it Hick & wie | A ARGl § =St foee (i
STeh X8’ I T T (R 2.2)1 el (19.09 &/7.)
JqeT Jauig (20.18 &/3.) & ATIH A B &b A1
TGS fAUue T SUST St Dl M| ThEHM el D
T Ui Tl & Gt H ATl GRT JIR HAdt § 28
f&T amYeht ufRugee <& @t fireft| g aremmar, fovy Mo
TRINT 9 Ul gl b 10 ¥ 25 it &7 Ae PR Sugth
¢ 3R 3o BIC A e 93 A i o H eI
SR dTel e & AT DEl FeR SUST S g3 |
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Feasibility study of onion sets production
and raising early kharif crop through sets

During kharif 2019, an experiment was conducted
to produce sets and its comparison with the
seedling crop. The onion variety 'Bhima Dark Red'
was planted in three replications in 6 sq m plot
(Fig. 2.2). Marketable yield was recorded at par
with crop through sets (19.09 t/ha) and seedling
(20.18t/ha).Crop raised through sets recorded 28
days early maturity as compared to seedling crop
with uniform bulbs. Moreover, experiment
revealed that the sets size 10-25 mm is suitable
and produced uniform bulbs with higher yield as
compared to small sets and big sets.
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REr 2.2 : 3l @H BT & ol =Nt Jet Bl AT

Fig. 2.2: Raising of onion sets for early kharif crop

T TS & HY § GUig ITART & oI Iugeh WSt
GeTshHI Y RIS

e FaTrp Taferd ¥Ry & fSRIH =ITST 1 S9N fhar
ST 21 gletifep, et & 3raRues iy o1 STzt &<t
& U H fpar Srar 81 6t 2018-19 & SR Tab TN
fopar ma R & =T & ®9 § guffa U R &b
fofy Sugd = dereeAl T BHIFT 6 TE1 g
3NVl W UAT I fb dorshy 1546 — it (19.23
T/8.), 15650 - @it (19.23 &4/3.), 1534 - it
(18.78 ©1/3.), 1549 - Wit (18.45 T/3.) oI
1512 - @ft (17.82 &1/R.) & SeIaR guifar SuT gof
& 13 S fh wISs Jeria @ fhet i @ Y
(10.44 &1/%.), o= famor (9.60 e/7.) aor oiqr
9Ifeh (9.46 T/3.) & Iabreel H dgi arferes off (arfetat
2.87d i 2.3) | wieg dorshdl & ufril § dgl 8o
NUSRT & ft 3R 4 Pers & 91g i AT ab &< &+
El aRumaey, el w@ifeEar & 1y, werg @
HINS T Urer 907 b 60 F 70 AT & i urir I

Screening of onion lines suitable for
foliage use as green onion

Bulb is the most common form in which onion is
used. However,immature tops of onion are used as
green onions. An experiment was laid out during
rabi 2018-19 for screening of onion lines suitable
for foliage use as green onion. The present
investigation revealed that lines 1546-Agg (19.23
t/ha), 1550-Agg (18.92 t/ha), 1534-Agg (18.78
t/ha), 1549-Agg(18.45t/ha)and 1512-Agg (17.82
t/ha) recorded significantly higher foliage yield
over best common onion checks Bhima Light Red
(10.44 t/ha), Bhima Kiran (9.60 t/ha) and Bhima
Shakti (9.46 t/ha) (Table 2.8 and Fig. 2.3). The
foliage of Aggregatum lines had better storability
and remained green up to 3 days after harvest. Asa
result, for good palatability, the best time to
harvest the green foliage was from 60 to 70 days
after planting.

drferept 2.8 : It 2018-19 & SR AT A9THHT BT B ST IuST TS

Table 2.8: Green onion yield performance of promising lines during rabi 2018-19

1546 it 15.71 16.41 18.75 21.55 23.73 19.23
1546-Agg
1534 wft 10.69 10.96 19.96 21.76 30.53 18.78
1534-Agg
1549 it 16.84 16.16 18.75 19.44 21.06 18.45
1549-Agg
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1512 it 10.91 11.81 18.71 23.50 24.19 17.82
1512-Agg
1533 it 9.35 11.42 15.44 23.59 24.32 16.82
1533-Agg
1524 it 11.15 11.05 14.61 21.08 25.27 16.63
1524-Agg
1550 Wit 16.70 17.90 18.82 19.77 21.43 18.92
1550-Agg
ofiAr fomor 7.76 8.53 9.04 11.12 11.54 9.60
Bhima Kiran
T e ¥ 7.23 9.65 11.13 11.81 12.36 10.44
Bhima Light Red
o arfeh 6.06 7.70 9.10 10.61 13.84 9.46
Bhima Shakti
W 45 DAP
W 52 DAP
W 59 DAP
66 DAP
% Qo > >
@k@’ Oyk% @k@" ’v\,@’ 'bya?o vysgo @'g%’o & c}\,;,é ® 73 DAP
N ] v 2 N
SRS - SRS
& N
S

o 2.3 : ToTS 3raT ers i IR aRikal W STeTSd JerhAt B & @ToT 3us Uee=
Fig. 2.3 : Green onion yield performance of promising lines on different dates of harvesting

UteT fohe U 9 STTOTR ARETT UTTRrehvoT o w7
QITST 1 Q1 feh—eT 1T HIHT QLU (2019 &Y Tofienor Fvet
120 f&Hi® 10 3RRER, 2019) T AT Fheg (a9 2019
&I ISt T 115 A6 10 SRRER, 2019) @
T Soft & e 3o ERefor & forg dier o v s
STREPR ARETUT TR, 78 gt # Usfigpal foam T/ 21
BT, QST <t < 71 foret (T B1eh ¥ 3iR im arge
¥8) 3R o ferefe TeRg fober i et ot dter foveet wd
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Onion and garlic varieties registered with
PPV & FRA

Two onion varieties viz.; Bhima Shubhra (Reg. No.
120 0f 2019 dated 10 Oct, 2019) and Bhima Safed
(Reg. No. 115 of 2019 dated 10 Oct, 2019) under
extant category have been registered with
PPV&FRA, New Delhi for its protection. However,
two new onion varieties (Bhima Dark Red and
Bhima Light Red) and one extant garlic variety
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PND SNUBR TRET TR, T3 gt | Ufigpal febarm
T B 31 yHIoT-ut i efter i o & 31 @t i ofiF
ot (ot fomeor, i Xg iR T I & AT |
TG & T foet ofiAT AR Ugel & dien ey @
PP STUDR TRE0T WU, T3 faggh H usfiad 1 =t
&1 i fopet (ot e, wfT A iR i o) a1 dter
Pt Td Pwp AMUBR WRewr WREART & S
UStienRuT / SIu TRterT foha ST <@ |

2.2 : TRIEHUT U fArfa o fore uo=e1 wrst fohed
&. UBdI@Ih

Tud % A9 & SRM e @S W U9
AR USTIeh deTehHi T Jed i

P 48 WA 3R URFIG oD JABAI B T
T T SIR a1 fopem w7 QU o 7T bl Jo T
&1 TS| fIuuE I IuS F ARl H IR dehH e
fope offmT T (37.05 T/3.) & P H Sy
Y W IgR | AU [0 I IuST Bl Seeg_ 439
TT-6 (48.26 T/3.) ® 3R My o1 IuT A
] 441 W-8 (51.83 TH/%.) H giIe fovar mam
Pl 17 d1ehH AR aTel i | Teh A STafeh Sifirehad ar
aTet el T UfyeId 23.85 ATl Fool gerrefier T uerel
B AET 11.17 | 12.23 ufie & 9 off| HusRu &
TR HIg SR 313 JeshAl § HUSRUT &fer 30 ufcrerd &
ot A UTg TS|

Bhima Purple have been registered with
PPV&FRA, New Delhi and certificate is awaited.
Three onion varieties (Bhima Kiran, Bhima Red
and Bhima Raj as well as one garlic variety Bhima
Omkar is already registered with PPV&FRA. Three
onion varieties (Bhima Shakti, Bhima Shweta and
Bhima Super) are under registration/ DUS Testing
by PPV&FRA.

2.2: Breeding onion varieties for
processing and export

a.Late Kharif

Evaluation of white onion advance and
initial breeding lines during late kharif
season

Forty eightadvance and initial breeding lines were
evaluated and compared with the check Bhima
Shubhra. Four lines were significantly superior for
marketable yield as compared to the check Bhima
Shubhra (37.05 t/ha). Highest marketable yield
was observed in W-439 M-6 (48.26 t/ha) and total
yield in W-441 M-8 (51.83 t/ha). Seventeen lines
were bolter free whereas maximum bolter
percentage was 23.85. Total soluble solids ranged
between 11.17 to 12.23%. Storage losses were less
than 30% in 8 lines after 4 months of storage.

aIferepT 2.9 : gBdt WAE HIGH P SR Tihe TS h g 3= Susiefier urfead

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

S5 439 TH-6 51.70 48.26 76.35 11.51 0.00 23.56
W-439 M-6

S&cg 441 TH-8 51.83 42.63 79.73 11.17 9313 23.84
W-441 M-8

S&cg 443 TH-5 47.63 41.90 76.68 11.67 11.86 47.92
W-443 M-5

¥y 085 TSI-4 41.67 41.67 62.50 11.65 0.00 39.60
W-085 AD-4

s 344 47.63 39.96 81.40 1223 8.89 42.25
W-344

Continued on next page.....
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T YT (Joirid) | 48.55 37.05 77.29 11.59 14.88 48.42
Bhima

Shubhra (C)

SpIf=Iep foeram 8.22 4.60 13.13 1.76 13.11 21.51
C.D. (5%)

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

fot 2.4 gedlt @™ § WG TSD dehH
Fig.2.4: Late kharif advance breeding lines

sl <adlan s S et i A i b R
A WTST GeHH1 BT Hed T

Ted W% A & folt AR arel dal & |fesy A
derpr feRia 3y Mg oiR Bt Nt 7 It Jeie
fpaT 71 39 derehEl B AR dret dal @ ufgerd 0 |
9.77 wfcrera & s urr | i G9rhH AR dTel el
T J| fUue I/ SuS & AWel § Jer e
(31.59 T/3.) & AU ol B W B JAHAl A
24.58 ¥ 34.60 T/3. & 9 Iusl gIRTA Hi TS|
31.36 T1/3. Pl fuuE T Sue @ik 35.31 /3.
&1 Pl IUST P ATY G Seeg — PIFI—Taroi—209-3
R Hal H b TR T &P $AH Jerd fhe
(63.18 Tfiierd) & qepreel H dg R H HUSRU &
e B (26.89 Hfcrerd) UTg TS|
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Evaluation of white onion bolter tolerant
lines duringlate kharifseason

Seven bolter tolerant lines were developed for late
kharif and evaluated in 6" generation. Bolting
percentage ranged between 0 to 9.77% in these
lines. Three lines were bolter free. Six lines were at
par for marketable yield ranging between 24.58 to
34.60 t/ha as compared with the check (31.59
t/ha).

W. Comp-LG-209-3 was recorded bolter-free with
31.36 t/ha marketable yield and 35.31 t/ha total
yield whereas, storage losses by weight was
lowest of 26.89% as compared to the check
(63.18%).
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arfereT 2.10 : To @I% A & SR AR Bal & Afgs] denhHl o1 ggefs

Table 2.10. Performance of bolter tolerant lines during late kharif season

ooy 448 Telsi-209-5 5.42 0.00 85.06 34.60 40.56 60.83
W-448 LG-209-5

gecg SiIdl 1Y eTsit 209-3 4,72 0.00 91.33 31.78 34.94 47.94
W.GP.Com LG-209-3

e Pl -Tefoll 209-3 5.69 0.00 90.35 31.36 35.31 26.89
W. Comp-LG-209-3

T &1 Terstt 107-5 1.25 4.67 94.08 30.61 33.09 30.80
Bhima Shweta LG-107-5

S VT DI UeTsit 209-5 9.96 6.66 78.89 27.59 34.95 32.69
W. EL. Comp LG-209-5

S 3UeT DI UeTsit —107-5 | 12.10 9.77 78.12 24.58 31.95 43.65
W-EL-comp LG-107-5

g SIS Terstt 107-5 21.05 433 74.62 21.88 28.72 29.68
White Genepool LG-107-5

T AT (o) 7.00 330 | 86.63 31.59 36.58 63.18
Bhima Shweta (C)

e 8.40 3.59 84.89 29.25 34.51 41.96
Mean

ERIRSEEERH 13.49 7.80 17.76 8.05 9.68 32.37
C.D. (5%)

MB- Marketable Bulbs, MY: Marketable Yield, TY-Total Yield

To @RI% AR & SR 39 $ol gaeid o
UG AT el Wthg TS deTshHi ol Jedidhe

Il e gerieliel SR U1l AT dTel el 14 QTS GeRpH
T i Tt TIT 3R a1 e T oo o |y
STh! o1 D1 TS| fIUUH IR IUST e SHfe dersh
STICE! — 17-Siiel — 18 — Gt — T - 7 (21.79
T/3.) # U1 TS S1afh geria fohe | I8 37.05 /7.
oft | STeT ot fomem sfT g # ot germefier o ared
AT 12,43 Hfcrerd oft 3 At derpAi § U8 S e §
15 e 3iftrep effl denhd Sseguaciel-17-siicl-
18-TA-TH-7 N PeT gereliat 3T ugref 7/ 12.91
3718.73 Hfcrerd & d ot
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Evaluation of white onion Hi-TSS lines
duringlate kharifseason

Total 14 high TSS lines were evaluated and
compared with Bhima Shubhra.

Marketable yield was highest in the line WHTB-
1A-GT-18-SC-M-7 (21.79 t/ha) whereas, in the
check it was 37.05 t/ha. Total soluble solids were
more than 15% in 9 high TSS lines against check
variety Bhima Shubhra (12.43%).

TSS in WHTB-1A-GT-18-SC-M-7 line ranged
between 12.91t0 18.73%.
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TIferpr 2.11 : TS WRIP HIIT & SR Aihe QTS ! U™ 3¢ Iusiefier sfai

Table 2.11. Five high yielding accessions of white onion during late kharif season

Seeguac]- 12U -Ted-15 - -7 31.84 | 2056 | 55.61 | 16.16 23.58 42.46
WHT-12L-HT-15-M-7

TeguacHdl- 17-Sfici- 18 -Taei-TH-7 29.79 | 2179 | 55.06 | 18.73 15.65 53.64
WHTB-1A-GT-18-SC-M-7

TegUacid-91 ~Tercl - 15 -TauHe -TH-7 28.72 2094 | 4931 | 13.64 20.06 30.04
WHTB-9I-LT-15-SMC-M-7

SRS - 1091 -TeAcl- 15-THuil-Ta-7 | 2869 | 21.60 | 4850 | 14.91 11.59 36.89
WHTS-10J-LT-15-SMC-M-7

TGS -AIR -5 -TH-6 (THUHAT) 28.44 22.78 | 55.12 | 1291 10.78 25.60
(Sloaud 15-17.8)

HT-GR-5B-M-6 (SMC) (TSS-15-17.8)

AT AT (1) 4855 | 37.05 | 7729 | 1243 14.88 48.42
Bhima Shubhra (C)

epIf=iep fHerelT 7.96 6.69 10.62 1.72 15.94 22.54
C.D. (5%)

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

i 2.5 : 39 Pat gormefiel S gl AT atel Ahe RIS & dershH
Fig.2.5: White onion High-TSS lines

Tut ERI% AR & SRM 39 $od gaeid o
garef AT a1l e WITST d9TshHI T I

Ted @RI A & AR IR Jer fohesl & a1y S
P garefieT 3T ugred AT aTel $of 13 depA! Pl
HeATehT R g dericdd e fhar ot
gerehal § 15 Ufderd & aiftrp divdTd Urg 8 S
Jor1a forel # gHeh! AT 11.36 | 12.04 Hfrerd &
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Performance of total soluble solids in high TSS
white onion lines duringlate kharifseason

Total 13 High-TSS lines were evaluated and
compared with 4 check varieties duringlate kharif.
All the high TSS lines observed more than 15% TSS
against check varieties where TSS ranged between
11.36t0 12.04% only in checks.
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g oft| i derepet & 90 ufcrera @ oft a1ftres dhei & 15
gfcrerd I 31fere STATT 151 ot ol TS|

TR 31 AT Seeguaeel -3 —SIei-18-TH-
7 (17.05 wfderd) ® gof foar |

More than 90% bulbs recorded TSS above 15% in
3lines.

Highest TSS was observed in WHTB-3C-GT-18-
MC-M-7 (17.05%).

qrferdT 2.12 : Tud! @RI% HH & R 99 $of gamieie 31 geref 9 (SIowed ) aret uie Wikg WISt G9hH
Table 2.12: Five high TSS lines of white onion during late kharif season

SeegUaciel- 34T -Sfici- 18 -THii-wH-7 95.94 17.05
WHTB-3C-GT-18-MC-M-7

TS -SHIAR-2 f-7-6 (TawRdT) 96.15 16.88
HT-GR-2B-M-6 (SMC)

Seguac!-23 T-2 (raud 18-20 Hfcrerd) 98.27 16.85
WHT-23A-2 TSS 18-20

SeYUECI-12 Vel -Tac]-Rotee -~ -7 83.85 16.75
WHT-12L-HT-Reject-M-7

SegUaACtd-1 U-Siicl- 18 -GaRil-mH-7 89.57 16.65
WHTB-1A-GT-18-SC-M-7

i 4T (qea) /Bhima Shweta (C) 0 12.06
e g9 (o) /Bhima Shubhra (C) 0 12.96
T TS (i) /Bhima Safed (C) 0 10.38
i e (i) /Phule Safed (C) 0 10.32

Q) &t a. Rabi

I 5199 & SR Whe WIS & WiTa sruaT yRfYe  Evaluation of white onion advance / initial
Wa‘awﬁasrqgaﬁv——r breedinglines during rabi season

P 84 WA T4 URMP U dersphHi (28 Wid, 35
HRET JT 21 24 GeHH) DT TGP D gY STDT
T IS et foped i AT & A1 Y 13| P
U & Tl H Uiar d2TehH 3iR fAuu 1w Sust & ATeel
o AT deRH 3Tihel Bl g | G et & Thged
UTq | B3 448 | Pl SUST (45.60 TT/2.) & A1
AT M fquur a1 JuST (45.08 T1/7.) Tof I T
el 44 AR dTel el A Teb UTY | F205hH $ee 122 T
4 § =TT HUSRYT &Y (8.83 %) St I TS| HUSRUT b
IR T 91 29.97 WA USRI &y & 7T JIhT
8] 353 - TH-3 | 40.89 T/ 2. P! fauve I Sust
78 7S 98 TS dTet ohg 2.48 Ufaerd |

Total 84 advance and initial breeding lines (28
advance, 35 massing and 21 elite lines) were
evaluated and compared with check Bhima
Shweta. Five lines for total yield and 7 lines for
marketable yield were statistically at par as
compared to check variety. The highest
marketable yield was observed in W-448 (45.08
t/ha) with total yield (45.60 t/ha). Forty-four lines
were bolter free. The line W-122 Ad-4 showed
minimum storage loss (8.83%). Line W-353 M-3
recorded marketable yield of 40.89 t/ha with
storage losses 29.97% after 4 months of storage
and 2.48% double bulbs.

61



2 I T R 2010

TIferepT 2.13 : X&) HIH & SR Wihe QTS Y UiE S° Iusiefter sfaai

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

T 448 45.60 45.08 76.81 11.04 0.00 70.30
W-448

g 507 -3 44.33 4333 70.73 11.33 1.91 38.20
W-507 M-3

$sog 361 47.43 4257 70.36 11.73 8.94 66.65
W-361

g 353 TA-3 | 43.78 40.89 73.32 11.52 2.48 29.97
W-353 M-3

TR 182 TH - 3 | 43.44 40.56 70.27 11.04 5.20 63.56
W-132 M-3

T e 49.00 43.67 75.58 11.69 2.57 54.68
Bhima Shweta

SpIf=Iep fhram 6.86 6.88 11.53 1.66 10.05 18.41
C.D. (5%)

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

W-448

W-507 M-3

R 2.6 : e WIS & WA UoiHe G9shq (YUSIRT @)
Fig. 2.6 : White onion advance breeding lines (stored bulbs)

it #v & SR S G gemeiter 3T ugref A
qTel e WTST JTEHHI T e

e fopet T 4T & |1 I SINATE dTel P 46
Gkl T odichT fohaT TTI e 3T PoT Ius
(40.20 T/3.) P d9I5HT Seeguact — TUH (ST 15
- 17.8) H 3R e Aftep {uvM A ST (36.78
T/R.) B 4P Seeguadi-5at (A 18 ¥ i)
4 gt fobar | Sede STgl ot febeet oft|r & A
12.35 Hfrerd o7 a8 3 Jabldel H Ghd Seeguac —
23 7-2 # Jg 18.57 TfyeId UTg TTI 27 GeMHH AR arel
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Evaluation of white onion High-TSS lines
during rabiseason

Total 46 High-TSS lines were evaluated and
compared with check Bhima Shweta. The highest
total yield was recorded in WHT-AM (TSS 15-17.8)
(40.20 t/ha) and marketable yield in WHT-5B
(>18) (36.78 t/ha). None of the lines were
superior when compared to the check variety for
marketable yield. TSS ranged between 12.35% in
check Bhima Shweta to 18.57% in WHT-23A-2.




Annual Report 2019 _ ﬁ(ﬁ;

el 3 Heh 1Y U1 A+ el H U Ur b 138 ST A Twenty-seven lines were bolter free. All the lines
RGTS 37T ST bl TS| were harvested 138 days after transplanting.

TIferpT 2.14 : X&) HIH & SR Whe WS Y Uig 9 Iusiefter sfai

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

- T (15 - 17.8) 40.20 | 32.03 58.86 15.96 18.06 62.58
WHT-AM (15-17.8)

G —SHIR—581-TH-7 (THUHAT) 37.83 | 35.57 56.16 17.80 0.00 72.82
(e 18 ufdrera | 31frap)

HT-GR-5B-M-7 (SMC) (TSS>18)
gseguadl-23 fi-2 (dvaww 159 17.8) | 37.50 | 30.72 | 5821 15.46 13.41 45.66
WHT-23B-2 (TSS-15-17.8)
Beeguadt - 5 &t 3678 | 36.78 | 68.30 15.81 0.00 50.76
(e 18 ufderd | 3ftiep)
WHT-5B (>18)

Cect - SR - 27 -7 - 7 36.64 | 2818 | 54.71 17.60 12.90 64.62
(e 18 ufaerd I i)
HT-GR-2A-M-7 (TSS>18)
M & (o) 4996 | 4696 | 83.09 12.35 6.01 75.00
Bhima Shweta (C)

EHIESCEE I 3.31 2.97 5.41 420 10.87 23.75
C.D. (5%)

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

o 2.7 . 39 Pat gomehe o gl amn (Siowwd) dTel |he WSt
Fig 2.7 : White onion high TSS lines

Tt 719 & SR 99 ot gl S USRI AT Performance of Total soluble solids in high
arel 4eTshHl BT vge TSSlines during rabi season

<&t A & SR, 7 At § IR Jorrfi fsdt s Aty Total 46 high TSS lines were evaluated and
9 SCATH dTel ol 46 JAHAT DT T PRI g compared with 4 check varieties during rabi
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e A TS| IS denhHi § 15 wfierd | eifie
AT TS TS| e 31 Pl gereial o uared
13T G2hH Seeguact — 2 & - Sfich - 18 - wdl -
- 7 (17.69 "fder)  gof 1 T ag) g et o
I8 11.36 1 12.04 Tfcrerd ol 1 7 ot

season in 9" generation. Twenty-two lines
recorded more than 15% TSS. The highest TSS was
reported in WHT-2B-GT-18-SC-M-7 (17.69%)
whereas, TSS in check varieties ranged between
11.36to 12.04 percent.

aferant 2.15 : X&) G & SR I° FoT germeftel 3 T arer Ui Wik w@iTST JorhH

Table 2.15: Five high TSS lines of white onion during rabi season

SIICICH - 75T -Sfiel- 15 -G - TH-7 96.27 16.66
WHTS-7G-GT-15-SC-M-7

SeTEC!-23 T-2-3 &g (18-20) 94.41 16.63
WHT-23A-2-Big Bulb (18-20)

Seeguact-5 ot (Svdud : 18.0) 91.67 16.08
WHT-5B (TSS- 18.0)

Seeguactdl-1 U-Siicl-18-GRil-1 - 7 90.46 16.69
WHTB-1A-GT-18-SC-M-7

Tegact-2 #i-Sfidt-18-waefi-- 7 90.20 17.69
WHT-2B-GT-18-SC-M-7

ofi7 41 (o) /Bhima Shweta (C) 0 11.36

T U1 (eT19) /Bhima Shubhra (C) 0 12.04

AT TS (i) /Bhima Safed (C) 0 11.98

ot The (1) /Phule Safed (C) 0 11.68

T) TRIH a. Kharif

TN AT & SR Wthe WTST & Wd U6 URfY&  Evaluation of white onion advance and
TSI d9ThYl WW initial breedinglines during kharifseason

@¥I% 2019 F SRM, P 50 T T TRMATD ToHD
Tl T HeiehT ot fohe AT ruT & ey fopa
7| AT e & gpaet § 14 el § Hof ISt
el arftes off adi < derhHl # v I IusT
IR TS | GehA Seog_ 448 IR 9 & o 1fies
fIqur a1 ISt (14.61 €1/7.) 3R oot SUT (21.85
TA/R.) &1 fY TS| dUhT Seg 439 TI-7 H 2.91
Tfcerd Sis dTet el & 1Y 13.44 /2. & fauue
TR IS Gof I TS|

64

During kharif 2019, total 50 advance and initial
breeding lines were evaluated along with the
check Bhima Shubhra. Total yield was superior in
14 lines and marketable yield in 10 lines over
check variety. Line W-448 BR-9 recorded highest
marketable yield (14.61 t/ha) and total yield
(21.85 t/ha). Line W-439 M-7 recorded
marketable yield of 13.44 t/ha with 2.91% double
bulbs.
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afererT 2.16 : WNH HIGH & SR Wihe TSl 6l g S Iustefier unfaai

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

T 448 R - 9 21.85 14.61 64.60 12.54 28.72
W-448 BR-9

Seg 408 3YA - 10 18.66 13.82 35.50 11.30 7.28
W-408 EL-10

g 439 T - 7 14.27 13.44 53.36 12.42 291
W-439 M-7

Sy 367 TSI - 4 16.20 12.93 35.19 12.16 7.82
W-367 AD-4

¥ 085 T - 6 17.23 11.70 47.66 11.04 29.63
W-085 AD-6

offar o 8.16 6.26 46.71 11.96 16.87
Bhima Shubhra

EAIESEZAEEI 1.95 2.26 7.07 0.82 23.28
C.D. (5%)

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

2.3 : AEYH ol IIcl foel o forg Ioree
Tt AR & SR A8 & 418 FeHH1 BT i

& H9 & SRM, degT & P 28 S dWHHI B
i deria fhvl & |1y b T et IuS b
el § didfi-10 T 9e U (9.41 TH/R.) dmHH
34.95 Tfied Por gereficr o ugref AT & AT
ot forest T SR (5.73 ©1/%.) & Tolee o
IHE T BT A Bl SgAR URIT 7| 37 G91shHl § SITqes
geref Y AT 30.47 A 41.03 Tfcrerd & it urg g

TIferepr 2.17 : X&) 5™ & SR U™ 3= Iusisiier e

2.3:Breeding for improved garlic varieties

Evaluation of garlic elite lines during rabi
season

Total 28 elite garlic lines were evaluated during
rabi season with check. PB-10 Gy Mut EL (9.41
t/ha) line was significantly superior over the
check Bhima Omkar for total yield (5.73 t/ha) with
TSS 34.95%. TSS in these lines ranged between
30.47-41.03%.

Table 2.17: Five high yielding accessions during rabi season

22.27 32.27

fidf-10 7 7€ U
PB-10 Gy Mut EL

9.41 34.95 1.49

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

fidt-5.0 T 7€ e 19.40 36.23 7.31 37.88 1.23
PB-5.0 Gy Mut EL

HAREId-11-ta-4 0 17.73 38.50 7.06 34.23 0.82
CDT-11-M-4 EL

fft-7.5 7 7€ vt 16.80 42.57 6.90 41.03 1.42
PB-7.5 Gy EL

et -3 3 25.93 29.97 6.88 30.47 0.91
PB EMS-3 EL

T PR (Jer ) 18.20 42.27 5.73 39.68 1.02
Bhima Omkar (C)

SpIf=Tep forera 6.85 20.04 1.96 5.25 0.79
C.D. (5%)

TY- Total Yield, TSS- Total Soluble Solids

W% G99 & SRME dggT & U8 GeRHHI B
qeieh

TR HAT & SR, AT & Pl 30 48 JeqchHl P

T et febel o <1 fapaT 1T | JUST & ATl H
313 dershd deria fohet ofi|r ader (1.30 e/2.) &
ThIael H IgRa1g B F dger uY M| P - 15 T 7T
30 (3.48 T/.) Tari1d fobest ofmr uded (1.3 /%)
& gehTeet H Pl SUST o T I S5 U1 T

Evaluation of garlic elite lines during
kharifseason

Total 30 elite garlic lines were evaluated during
kharif season along with checks. Total 8 lines were
significantly superior for yield over the best check
Bhima Purple (1.30 t/ha). PB-15 Gy Mut EL (3.48
t/ha) was significantly superior for yield over
check Bhima Purple (1.3 t/ha).

arferept 2.18 : WP HAH & IR uia S= Susieiier ufaai

Table 2.18: Five high yielding accessions during kharif season

it - 15 7 7T oAt 19.29 19.00 3.48 35.00
PB-15 Gy Mut EL

U 10.4 T - 4 17.68 22.20 2.98 32.99
SAT 10.4-M-4

THeict 14.1 U7 3 30T 16.50 22.53 2.69 32.45
SBT 14.1 M3 EL

St 413U 17.37 24.60 2.63 33.19
G-41 EL

dift - 10 ¥ 7€ Suat 13.89 17.33 2.52 21.31
PB-10 Gy Mut EL

ftar gder (o) 13.64 22.23 1.30 33.79
Bhima Purple (C)

SpIfetep fE=raT 6.01 6.68 0.86 20.78
C.D. (5%)
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mpfafasm fadwarsh & forg ofom & sicR-
fafere el o1 AgvrEUe

T FIE SIR-fARE urguep] Pl Aherdgdd W
g o FerFTaRa fpa TT1 FerMT=RY - |
Ugel AU AR 3R Tl ATSCIHIfe BHIFT PR
) die Fes 9T |

HOR B P B T SR, Ulel BT AT b
SMPIITT =GR BT gal &= & forq foam mam .
IR AT dTel 3 Sh1T Uiell Pl Biga favdt ot ater
H dhg 31T Uit AT S AI0T 78] UTT Y| 3 aren §
e 16 AT URIehd TGl 881 T fhvgerled FaIsH
aTel ot 4 Uttil § I oxg &l fivetT | it g el
I 3T IR SIRAT & 15 | 28 mfcrera Y e xem
! fieft (R 2.8)1

Characterization of Allium inter specific
hybrids for morphological traits

A total of 17 interspecific plantlets were
successfully transferred to field condition. Before
transfer to field, plantlets were confirmed for
hybridity using molecular marker and flow
cytometry screening, and all plants were found to
be hybrid. After six months of hardening, plants
were studied for their morphological behaviour.
No plant recorded bulb or leaf senescence like
symptoms except two crossed plants having A.
fragrance combination. These plants showed bulb
formation and maturation. A total of ten plants
having A. fistulosum combination showed
flowering. The average pollen fertility of all
flowering umbels varied from 15 to 28 percent
(Fig.2.8).

arfereT 2.19 : W IRFRATHRIT § HIRIBRUT & 6 AT IR Jiax-fafre Wi & dtar sepforfasm faerarsii &
e

Table 2.19: Morphological traits variation among interspecific hybrids after 6 months of
hardening atfield condition

THMT x U fhvgarvTg 321643-2(3) 84 Yes 4 22.62 3
AC x AF.321643-2(3)

T T x U, fhvgavg 321643-2(6) 91 Yes 5 24.46 1
AC x AF.321643-2(6)

v, ¥HiaTx U fovgamT 321643-2(7) 87 Yes 8 24.12 0
AC x AF321643-2(7)

v HaTx . fovgaTT 321643-2(12) 67 Yes 15 24.10 4
AC x AF.321643-2(12)

v HIT x . fhvgagT 321643-2(19) 95 Yes 6 25.96 3
AC x AF.321643-2(19)

T.HT x U fovgervd 321643-2(20) 95 Yes 3 14.04 0
AC x AF.321643-2(20)

THT x U, fvgervT 321643-2(22) 82 Yes 6 12.17 1
AC x AF.321643-2(22)

T.ET x U, fvgervT 321643-2(21) 63 Yes 6 13.6 4
AC x AF321643-2(21)

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

TN x U, fhvgag 321643-2(30) 77 Yes 3 30.04
AC x AF.321643-2(30)

T x T iR~ (13) Harvested Yes 2 -
AC x A. fragrance (13)

THIT x . HIR~T Thall (A) (27) 90 Yes 1 18.01
AC x AF. AKO(China)(27)

THIUTx T IR Than (fH) (26) 77 Yes 6 17.96
AC x AF. AKO(China)(26)

THMT x U, fhvgag 321643-2(15) Died Yes - -
AC x AF321643-2(15)

U.HT x U fovgervd 321643-2(21) 54 Yes 10 20.04
AC x AF.321643-2(21)

THIGT x U, foegaav 321643-2(8) 58 Yes 9 20.08
AC x AF.321643-2(8)

THNT x T IR (25) Harvested Yes 2 -
AC x A. fragrance(25)

T.HIGT x . fovgerviT 321643-2(11) 75 Yes 1 11.58
AC x AF321643-2(11)

*AC indicates Allium cepa; AF indicates A. fistulosum

ferm 2.8 & : gofia Sfafdem 9 & ;T T (THIT x T fvgee) qer . AT
Fig 2.8 a. Floral Biology L-R; F, Hybrid (AC x AF) and A. Cepa
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fo 2.8 @ T, ditr & g
Fig 2.8 b. Flower of F, Plants

I TS BRI § HIHTT - SIaMoiterR
&Y TS it i BhifeT

&l 2018-19 & aRM, Vo fwgerld & A
HIGHITT — WS Ud g AU Feemery & awt
o7 el bl SUANT R 8Y SR-TAfIE Hex
HRIcHH T 11 T ¥ U T WA & IR e
757 3feIeR T fernery @l wafta fohar = 3R
T P 160 UIGHD! D! gTRIe fopar Tl g8 & ofm
AT IR A g H U g & A1 siftean
AT TSR g8 grerifep, HHT 1T IR 1 X8 o 37
T STt fofeet <hY oteiT & o Tl o ol fireft|

ARG U AB-1hI BT SUANT HYP AGHA
FgUR

TSI B et b HTegT | Yafid g areft el g Sl
5 upfr o oifils ®U | deg gt gl MMAR W
SRS Fo atel § S R o1 gor o
4 Hgcaqul YffeeT FIHTaT g1 o e o foee ofm
PR IR HHT de H IR Al WR & A1 ik
IARGAS $THTH T HeFF fbar Tl Pl 750
et P IS IUAR H o= g-RIgfral § STamRa fopar
7| fAUu AT IUST, Tl B WR T Pt geefiet
3R UgTe HAT WR 3R 1Tl Pl drferel 2.20 H gerfar
g
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R 2.8 : TRICIRATST ST T SYINT Pxp IR Faxal AT

Fig 2.8 c. Pollen fertility status using Acetocarmine test

Screening of ICAR-DOGR onion varieties in
introgression breeding programme

During rabi 2018-19, interspecific hybrid crossing
program was carried out using all ICAR-DOGR
onion varieties with A. fisutlosum. Total 757
ovaries were cultured after hand pollination and
160 plantlets were obtained from the same.
Among them Bhima Shweta and Bhima Shubhra
showed highest compatibility with A. fistulosum,
however Bhima Raj and Bhima Red depicted low
compatibility compared to other red onion
varieties.

Improvement of garlic using mutation
breeding techniques

Garlic crop is clonally propagated as sexually
sterile in nature. Usually mutation breeding plays
vital role in creating genomic variation in plants.
Hence, physical mutagen EMS with four levels of
concentrations was studied in garlic var. Bhima
Omkar and Bhima Purple. Total of 750 cloves were
treated in each treatment in three replicates. The
average data on marketable yield, single bulb
weight and total soluble solids are shown in Table
2.20.
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afererT 2.20 : STHTH IuRacol ITTAR P ISURI o G Y THIHT

Table 2.20. Screening of Mo population after EMS mutagen treatment

T SR &t 3t 0.8 wftrera SgmTH 28.65 8.65 41.89
Bhima Omkar ([B.0.0.8% EMS
&t o 1 wfcrerd Sowe 20.32 7.56 42.32
B.0. 1% EMS
&t 3t 1.2 wftrera SomeH 11.21 7.66 41.23
B.0. 1.2% EMS
&t 3t 1.4 wftrera Sgew 17.11 8.99 41.22
B.0. 1.4% EMS
Hglel 52.31 9.43 4232
Control
T gder &t dt 0.8 Hfeierd STATA 40.9 7.87 42.67
Bhima Purple |B.P.0.8% EMS
& ot 1 ufrerd ST 26.4 6.76 42.54
B.P. 1% EMS
&t dt 1.2 yfierd s 12.6 6.98 41.76
B.P. 1.2% EMS
& dt 1.4 ufcrerd Soe 15.2 7.88 41.43
B.P. 1.4% EMS
B 56.7 9.11 42.21
Control

MY- Marketable Yield, ABW- Average Bulb Weight, TSS- Total Soluble Solids

SUS 3R o O & forg A ffhRer & S M,
IARGIST AT BT |t Jeariep fbar T T gefeh!
ST T SR T SFT a5 | Xt 5RAe o SR, oTgg
fpamt (o etmepR iR oftT uder) § ST MU g
fafeur =1 (1 W@ 5 U) & IARadSH SUER A I
126 J 250 deRT TR Oy T s | 1 7 A SuaniRa
AT PR dashA H T WANHl & qoEe |
S1fRrepcH fmur v Ut e fRid g8
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The M, mutagen population derived from gamma
radiation was also evaluated for yield and other
traits for maintaining its pedigree in next
population. During rabi season mutagen
treatment set of two radiation doses (1 & 5 gray)
applied in garlic varieties (Bhima Omkar and
Bhima Purple) could establish 126 to 250 lines.
The lines of Bhima Omkar treated with 1 gray
showed highest marketable yield compared to the
other combinations.
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2.4 : IRHRE A & q1egq | @ § U6, DRI
o1 fapra

TR FET denpHl & AN A Rfia a1 @ 7w,
Ugl TR A & ARM Pt 71 Th, HPRI DT ITh
Uqgept IR g foremil o AT edien fohaT Tl IR
Th, G YT UHTH 222 U x 571 — TAMR, THUH 48 T
x 1607, THUH 48 T x 3{Roidl — 3 AT THYH 111 T
x 1605 H e fooe fimT otk (40.86 T/3.) &1
o 5 fqUur a1 Iust o forg 26 wfcrerd & +ff a1fer
TR 3T o1 foham TITI 39 1Y 8 38 ThadH
JMHR dTel e ITY Y AR 3 e SiTs Ud R arel dhai
Teh & (QTfeTepT 2.21 ) | HUSRUT & IR HIE SURTT ~gaH
HUSRYT &f] TIU2227 x 1605 (29.01 Hfcerd) § gt
&I T STafs 3D e § FEAS Jera fer of
febRuT o HUgRYT &ffcr 42.22 Hfcrerd o1 g3 |

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

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

Seventy one F, hybrids along with their parents
and checks were evaluated during late kharif
season. Four F, hybrids viz.,; MS222A x 571-LR,
MS48A x 1607, MS48A x RGP-3 and MS111A x
1605 recorded more than 26% heterosis for
marketable yield over the best check Bhima Shakti
(40.86 t/ha) with uniform bulbs and free from
doubles and bolters (Table 2.21). The minimum
storage loss after four months of storage was
recorded in MS222A x 1605 (29.01%) against the
best check BhimaKiran (42.22%).

aTferet 2.21 : TS @A 2018-19 & RM AIHT UGe HRA aTel AT Th, T
Table 2.21: Seven best performing F, hybrids during late kharif2018-19

UG 222 x 571-UAR 58.89 | 100.00 |88.33 0.00 0.00 129 1.05 4412
MS222A x 571-LR

THUH 48T x 1607 54.44 | 100.00 |81.67 0.00 0.00 129 1.08 33.25
MS48A x 1607

T 48U x 3JReidl -3 52.89 | 100.00 |79.33 0.00 0.00 127 1.04 29.44
MS48A x RGP-3

T 1117 x 1605 51.67 | 100.00 | 77.50 0.00 0.00 127 1.09 26.45
MS111A x 1605

T 1117 x 564-313TR 45.60 82.01 |114.0 | 1031 0.00 127 1.05 11.60
MS111A x 564-DR

THUH 1117 x 571-TUaA3IR | 45.00 86.65 |84.38 0.00 13.35 129 1.10 10.13
MS111A x 571-LR

THUA 111 x SRS —4 42.52 92.13 |82.00 7.87 0.00 127 1.08 4.06
MS111A x RGP-4
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ot arfeh (o) 4086 | 88.89 |[82.23 | 225 7.22 131 | 1.14 -
Bhima Shakti (C)

qul ¥ (T 441) 29.00 | 62.14 |87.00 | 0.00 3786 | 129 | 1.13 -
(qeri)

Pune Red (BSS-441) (C)

ot fosor (o) 2881 | 8341 |7028 | 1.92 1029 | 129 | 1.05 :
Bhima Kiran (C)

anfgue (fivage 133) 2478 | 7073 |69.46 | 896 1447 | 125 | 1.08 -
GEER)

Orient (BSS-133) (C)

T 4 () 22.08 | 67.28 |65.38 | 1.65 2730 | 129 | 1.06 :
Indam-4 (C)

AR/ CV (%) 10.21 9.78 |12.29 | 13.08 | 2067 | 1.13 - -
TeTEal/LSD (P=0.05) 4.65 12.55 |14.38 | 5.45 10.80 | 2.35 - :

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio

of Equatorial & Polar diameter, BSh-Bhima Shakti

<&l HAT & SR, P 79 F, FPRI BT Jedieb I
U dershHl 3R et fohest o wre fobam T fagor
IR JUST & foTU I T 3MISTeT Bl 26.96 Hfyerd
(TG 1600 U x 1604) T &t fbar a1l Ui F,
ePR] AT T 1600 T x 1604, THW 65 T x Hhe—
TH-1, TAGH 1117 x 1608, THTH 1600 U x 3TRSIYT
3 TATTATH 111 T x 1609 H FGHS o1 oot A
afeh (40.43 T/%.) & gom | fquue I/ 39T &
fow 21.19 wfcrerd A off a1ftrs it T anorar g
g3 (qTferepT 2.22) | 37 |epsi § 84 Ufcrerd 1 ot oo
Iy IS USRI g8 3R THUE 111 T x 1608 @I
BISHR 3 AH! AP SIS Ud AR dTel el | Ieh |
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During rabi, seventy nine F, hybrids were
evaluated along with their parental lines and
checks. Standard heterosis was recorded up to
26.96% (MS1600A x 1604) for marketable yield.
Five F, hybridsviz.,, MS1600A x 1604, MS65A x KH-
M-1, MS111A x 1608, MS1600A x RGP-3 and
MS111A x 1609 showed >21.19% heterosis for
marketable yield over the best check Bhima Shakti
(40.43t/ha) (Table 2.22).

These hybrids showed more than 84% marketable
yield and free from doubles and bolters except
(MS111A % 1608).
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arferat 2.22 : Tt 2018-19 & SR IS Ul HRA dTel AT T, AR
Table 2.22: Seven best performing F, hybrids during rabi 2018-19

THTH 1600 U x 1604 51.33 | 100.00 |77.00 | 0.00 0.00 120 | 1.02 26.96
MS1600A x 1604

TATH 65 T x hyg-TH-1 50.80 | 95.25 [95.25 | 0.00 0.00 123 | 1.14 25.64
MS65A x KH-M-1

THGH 111T x 1608 4993 | 84.16 [93.63| 7.75 8.09 120 | 1.09 23.50
MS111A x 1608

THGH 1600 U x RSd — 3 | 49.47 | 100.00 [74.20 | 0.00 0.00 123 | 117 22.35
MS1600A x RGP-3

AT 111T x 1609 49.00 | 94.23 |98.00 | 0.00 0.00 120 | 1.13 21.19
MS111A x 1609

THGE 222 T x SRSAd-2 47.67 |100.00 |71.50 | 0.00 0.00 120 | 1.13 17.89
MS222A x RGP-2

TATE 111 T x 37RSA-3 47.60 |100.00 |71.40 | 0.00 0.00 126 | 1.11 17.73
MS111A x RGP-3

offar arfeh (o) 4043 | 9436 |71.12 | 3.16 1.80 124 | 1.06 -
Bhima Shakti (C)

AT fopvur (o) 37.62 | 93.13 |69.38 | 3.73 1.83 125 | 1.07 -
Bhima Kiran (C)

=T @fge v§ (o) 36.19 | 9646 |62.27 | 1.99 0.00 125 | 1.08 -
Bhima Light Red (C)

o1 4 (o) 33.05 | 8497 |65.68 | 3.82 1027 | 126 | 1.08 -
Indam-4 (C)

o1 Ye (fvawd 441) () | 2959 | 79.44 [65.18 | 5.70 7.55 120 | 1.06 -
Pune Red (BSS-441) (C)

A/ CV (%) 1114 | 3.72 [1057 | 1274 | 1416 | 1.70 - -
TeeEsl/LSD (P=0.05) 453 565 |11.98 | 4.47 5.08 3.37 - -

MY- Marketable Yield, MB- Marketable Bulbs, ABW- Average Bulb Weight, DTH- Days to Harvest, E:P-Ratio
of Equatorial & Polar diameter, BSh-Bhima Shakti

R HIFH b GRM, Pl 81 U, FRI Pl Jeiehd 396 During kharif, 81 F, hybrids were evaluated along
Uqes dershHl 3R o fai & e foar maml fauue with their parental lines and checks. The standard
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I IUST P oy AFD HPR 3o Dl 70.88 ufaierd
(TITRT 111 T x 1608) TP Gof T T1T| T et oI
TG 111 T x 1608, THTH 1600 T x 3RS 4 T
TIGH 1600 T x RST-1 7 AGHS Jeritg fohes Him
R (17.24 TT/2.) & IpEcl § U Irg Ius &
foTg 34.76 Hfcrer 3 it 1fRrep &t e 3TIor el g
= Faxi ° 87 ufcera 1 ot it &t fuuE O Suw
I g8 | el THTE 1600 T x ARSd-4 (14.01
gfierd SIS dTet e) TAT TG 1600 T x SIRSdI-1
(7.04 9fI9d s dlel he) Dl BlsR 3T I Hax
SIS Td AR dTel dhai & eh o (qTferat 2.23) | gRugedr #
H P T T 1600 T x IR - 1 (97 f7) W@
TGURIT UG 111 T x 1608 (99 ) H e

heterosis was recorded up to 70.88% (MS111A x
1608) for marketable yield. Three F, hybrids viz.,
MS111A x 1608, MS1600A x RGP-4 and MS1600A
x RGP-1 showed >34.76% heterosis for
marketable yield over the best check Bhima Super
(17.24 t/ha). These hybrids produced more than
87 percent marketable yield which was free from
bolters and doubles, except MS1600A x RGP-4
(14.01% doubles) and MS1600A x RGP-1 (7.04%
doubles) (Table 2.23).

The minimum days to harvesting was recorded in
MS1600A x RGP-1 (97 days) followed by MS111A
x 1608 (99 days).

aTfereT 2.23 : @HH 2019 b IR FANE UG B AT AT Y, FHY
Table 2.23: Seven best performing F, hybrids during kharif 2019

UHUH 111 T x 1608
MS111A x 1608

29.47 100.0 | 64.20

0.00

0.00 12.00 99.00 | 1.05 70.88

THT 16008 x 24.22 54.50
RS- 4

MS1600A x RGP-4

87.98

14.01 0.00

11.50 |[108.00 | 1.04 40.46

UHUE 16007 x 23.24 89.22 | 61.00

SRS 1
MS1600A x RGP-1

0.00 11.60 97.00 1.04 34.76

U 65 U x 1666
MS65A x 1666

18.13 69.31

52.21 0.00

0.00 11.65 |[108.33 | 1.06 5.15

THTH 222 U x 1630
MS222A x 1630

17.64 54.52

58.61 0.00

0.00 11.42 | 104.50 | 1.05 asY)

T 65 T x pyT - | 17.55
-1

MS65A x KH-M-1

71.68

53.43 0.00

7.39 11.60 |100.00 | 1.14 1.79

Continued on next page.....
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AT 16000 x 1613 | 1682 | 52.31 |58.98 | 10.39 0.00 11.72 |105.67 | 1.07 | -2.45
MS1600A x 1613

1T R (er 1) 17.24 | 7630 |52.80 | 3.96 0.00 11.81 |112.00 | 1.05 -
Bhima Super (C)

|1 81 X8 (o) | 11.03 | 55.45 |45.64 | 13.76 0.00 11.63 |113.67 | 1.05 -
Bhima Dark Red (C)

it/ CV (%) 7.80 585 |13.74 | 18.95 14.07 2.28 3.29 - -
TS 4.92 2.60 |10.62 | 8.68 7.13 0.43 5.46 - -
LSD (P=0.05)

MY- Marketable Yield, MB- Marketable Bulbs, TSS- Total Soluble Solids, DTH- Days to Harvest, E:P-Ratio of

Equatorial & Polar diameter, BSu-Bhima Super

TR g7 9l & qemH | fIBRid i 18 24 T,
T § |, U7 AT JAT WO 1117 x 3RS 53,
TITH 1600 U x 37RO 53, THERT 2227 x JIRSH137
53, TITH 1117 x HHT IoT T THTH 1600 T x HHT
g H 34 /2. | 31frep bl fAUvH A ST S g8
IR AT A T TR A A b (HIHE Dl b AT
TS TS TS| 1 8 3 S Ud dR dTet gl o ot
Tch TS TR | vl & HTEH ¥ faamRia & 18 o B
T, AT H A, QT (TW-2-4-1 x ofiq1 397 3R
595 x 9T ¥8) HEIH oTel 0T & UhIq JMPR dTel
el & JIY IMIASHD Uls T8 3R T & I 7egq
aRugpdr (dter 9T & 121 37 918) & A1 s vd diR
arel el A H gk TS TS| I Al RIS & Hf 110
Th, THRI BT fIBRT WRADPI & Y H o T 22 48
Fehl JAT 546-3AR, 571-TeANR, Hud-TH-1,
HTI-H-2, FRoNd-1, IFRSAN-2, SRSd-3,
IRdI-4, IRedt - 5, 1604, 1605, 16086,
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Out of 24 F, populations developed through male
sterile lines, five population viz.; MS 111A x RGO-
53, MS 1600A x RGO-53, MS 222A x RGO-53, MS
111A x Bhima Raj and MS 1600A x Bhima Red
produced more than 34 t/ha marketable yield and
was found promising with dark red uniform bulbs
and were also free from doubles and bolters. Out of
six F, populations developed through
hybridization, two population (N-2-4-1 x Bhima
Raj and 595 x Bhima Red) were found promising
with medium red uniform bulbs and also free from
doubles and bolters with mid maturity (121 days
after transplanting).

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-
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1607, 1608, 1609, 1612, 1613, 1629, 1630,
1657, 1663 TAT 1666 & AT UF TAWT drshyl
(U 48 U, THTH 65 U, THOH 111 T, TG 222 T
TATTHTH 1600 T) & ST shIT I T 71T

I IR @S W& agge Aead Iy
gRASTT | SlaNoheR grsfds-73, Safsiam
gIsfes 173 Ud SiaoileR grsfas 179 anfae

SlaNoilarR grsfis 73 ©ITS &1 U, o @RI & forg
SUYH, IR HG THEHM TAT 3TMHYD TR el I D
MATPR g 21 S a9 &b AThel b IMYR TR, 39 T H
33.67 T/3. &1 fauur g Iust it Jerit fope i
AW (30.31 T/R.) & Tbmeel § 11.20 HfyerT 31t
of| 7Ig TR TS W AR dTel el A Geb 2| ucielt fiar o
A1 P T AT IR 61.3 TH gl T8 Uh 3
aRuepdT ater Hax g Soradht dter 9or & 91 AT 91g
BTRYe f3p ST Al B

BraNshem grsfis - 173 &t & foTg @151 o7 v Sugeh
Tth, TR & oI dhg HEaw ofTel T & AT MR 8l
21 T @hg S 8id 8 31R g Ud R aTet dal |
Toh 21 &1 98 & 3Mhs) & SMUR W, 39 Fax § 40.55
/3. Y Ruur g SusT St ger fore +fieT for
(31.05 T/8.) & HpEal § 30.59 Hfderd Afereb ¢
Tcrett fiaT & ST B BT 3iIT HR 91 T URIT STl 2
el 6T Gare deRIgor & 111 AT S1g Y o1 et @
3R HUSRUT eyl Ht 3reest B

Saoftem grsfis - 179 &t & forg v Swgd @ F,
TR g o &g MeAPR Hedq el I dTel 8 ¢
T4 AR aTel el A W g g1 &1 a9 o TS| b MR R,
T FIR B 36.17 /2. Pl fIuum Ty Iust giikyet &
TS S et fee o fRur (31.05 €/3.) &
TPl 16.48 Tfied 31f¥id g1 udet! MiaT & A1 g
T 3IIT TR 60.8 FH IR ST 81 hal i G ary
AUur & 108 AT a1 Y S Hepell & 3R 37T HuSRUT
g Ht 3Teet TS STl B
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3, RGP-4, RGP-5, 1604, 1605, 1606, 1607, 1608,
1609, 1612, 1613, 1629, 1630, 1657, 1663 and
1666.

DOGR Hy-73, DOGR Hy-173 and DOGR Hy-
179 introduced in AINRPOG trial

DOGR Hy-73 is an onion F, hybrid suitable for
kharifseason and its bulbs are uniform, globe with
attractive dark red. On the basis of two-year data,
this hybrid produced 33.67 t/ha marketable yield
whichis 11.20% higher than the best check Bhima
Super (30.31t/ha).Itis free from double bulbs and
bolters. The average bulb weightis 61.3 g with thin
neck. This hybrid is early in maturity and
harvested in 91 days after transplanting.

DOGR Hy-173 is an onion F, hybrid suitable for
rabi season and its bulbs are globe with medium
red. It produced uniform bulbs and free from
doubles and bolters. On the basis of two-year
data, this hybrid produced 40.55 t/ha marketable
yield which is 30.59% higher than the best check
Bhima Kiran (31.05 t/ha). The average bulb
weight is 91.0 g with thin neck. Its bulbs are
harvested in 111 days after transplant and good
instorage.

DOGR Hy-179 is an onion F, hybrid suitable for
rabi season and its bulbs are medium red with
globe shape. It produced uniform bulbs and free
from doubles and bolters. On the basis of two-year
data, this hybrid produced 36.17 t/ha marketable
yield which is 16.48% higher than the best check
Bhima Kiran (31.05 t/ha). The average bulb
weight is 60.8 g with thin neck. Bulbs are
harvested in 108 days after transplanting and
good in storage.
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SenshieR gefas-73 SeNsieR gefae-173 enshiemR grefas-179
DOGR Hy-73 DOGR Hy-173 DOGR Hy-179

R 2.9: T, dox SR grgfie-73, SeNSiam gefis-173 dr Sesiiem grefie-179 & &g
Fig. 2.9 : Bulbs of F, hybrids DOGR Hy-73, DOGR Hy-173 and DOGR Hy-179

ToT § 7R 47 d9TRH1 SR 3ieT: UoTTd BT fAsprT
TG Bl P AT ATel TS &b I7g R T JhHl ol
gIfgaT 3R TUIERYT T HR SR AT 77| =TS Ta
eI AU Feaerd & fhwmi (i guRr, o
31 ¥g, T faor, ofir arfeh iR StensiieR 1133)
&1 faftret foredTa geyfi & 7R Geara o SUTHIRIR v
& forg fixft, araven § i o iR i, sraven ¥ uw
TS 1 AT 7| TIIT AJpl &b Thel ag A
3TT: USITT aershat (31, N 28 3id: Uelrd, 31, § 3 3fa:
TSI 3iR 31TS, 1wy H Ueh 3ic: TSI ) BT fIdhRT Rl
THTRCT OR 2| et ARFH & SR et fohesil o 1l
31 3a: TSI GLEhHI bl HeIeh ThaT 7| e Aereh
fquuE A Iuwt e, - 1272 (53.00 e/3.) ¥ U@
TIRI 3718, -1450-1-1 (47.33 T1/2.) @ 3118, -
1325 (45.43 T/%.) ¥ 918 T | dhael 31E,-1325
(3.13 Uf9rd) Pl Bl A 3id: USId d9rhd S Ud
AR aTel el | b 9I¢ MU AR 379 96 ufcrerd | o
31f¥res i fquur A urg 1 (arfetenT 2.24) 1

Development of male sterile lines and
inbredsinonion

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. Thirty-one
inbreds along with checks were evaluated during
rabi season. Highest marketable yield was
recorded in 1,-1272 (53.00 t/ha) followed by I;-
1450-1-1 (47.33 t/ha) and 1,-1325 (45.43 t/ha)
and were free from doubles and bolters except |-
1325 (3.13% bolters) with more than 96 percent
marketableyield (Table 2.24).

qTferept 2.24 : XY 2018-19 & SR WA U B qTel AT 37d: TSI (TS, )
Table 2.24: Seven best performing inbreds (1,) during rabi 2018-19

1,-1272

53.00

100.00

79.50

0.00 0.00 119.00 1.16

47.33 100.00

1,-1450-1-1

71.00

0.00 0.00 119.00 1.10

Continued from previous page.....
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1,-1325 45.43 96.35 77.26 0.00 3.13 119.67 1.13
1,-1319-1-3 4457 98.00 70.92 0.00 0.00 120.00 1.16
1,-1450-1-2 4270 | 100.00 67.31 0.00 0.00 120.00 1.14
1-1279-1-4 41.73 100.00 62.60 0.00 0.00 119.00 1.11
1,-1415 40.22 100.00 60.33 0.00 0.00 119.00 1.11
far afeh (Feri) 40.43 9436 71.12 3.16 1.80 124.00 1.06
Bhima Shakti (C)

T foror (erita) 37.62 93.13 69.38 3.73 1.83 125.00 1.07
Bhima Kiran (C)

ofHHT A1ge W8 (o) 36.19 96.46 62.27 1.99 0.00 125.00 1.08
Bhima Light Red (C)

et/ CV (%) 8.37 10.62 10.15 27.75 16.41 1.05 -
Tergaidl /LSD (P=0.05) 4.74 6.04 8.64 11.14 6.02 3.25 -

MY- Marketable Yield, MBW- Marketable Bulb Weight, DTH- Days to Harvest, E:P-Ratio of Equatorial &

Polar diameter

g DTS & U, HehRI BT e

Pl I PRI BT Iodib haT T IR FAHE
ot fopeet ofieT AT & 1T 3T e bt S| fIgur
A IS b HIHel H TG PR Jorrig foher &b e
iepgl I gfE A THIT WY Y| [ A fuur
T JUST FaR TITE 100 x Se 355 U, (37.48
T/3.) H 3R T 31 et SuS THTH 100 x i
&7 (38.66 c1/2.) H oof &l TS| 7 Gl § S8R
Ugpl Y T H AHRIHSD A Arora off 511 s 7.39
1 19.66 Hfcrerd o &9 oft | 7 FHR AR aTel Fal A Th
RINRIN
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Evaluation of white onion F, hybrids

Evaluation of white onion hybrid during rabi
season

Nineteen hybrids were evaluated and compared
with the check Bhima Shweta. Seventeen hybrids
were statistically at par with the check variety for
marketable yield. None of the hybrid was superior
with standard check (40.22 t/ha). The hybrid MS-
100 x W-355 F, recorded highest marketable yield
(37.48t/ha) and total yield 38.66 t/hain MS-100 x
Bhima Shweta. Three hybrids had positive
heterosis over better parent ranged from 7.39 to
19.66%. Ten hybrids were bolter free.
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Table 2.25: Five high yielding accessions of white onion during rabi season

THGT 100 x T A9 3866 | 35.81 61.22 2.14 12.26 71.56 19.66
MS-100 x B. Shweta

I 100 x $%9 355 | 37.48 | 37.48 63.66 0.00 11.00 89.51 -7.31
MS-100 x W-355

T 100 x 94 396 | 37.00 | 33.86 58.75 4.09 12.11 88.46 -18.78
MS-100 x W-396

TITE 100 x 3 448 | 36.98 | 34.53 62.17 2.37 11.33 91.18 15.36
MS-100 x W-448

O 100 x S 361 3426 | 32.14 54.32 3.12 12.16 66.76 7.39
MS-100 x W-361

T AT (Tei) 4041 | 40.22 66.19 0.26 11.71 69.21 -
Bhima Shweta (C)

pifTen =T 2.85 435 5.51 2.93 1.06 31.45 -
C.D. (5%)

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

fo 2.10 : g @IS HaR
Fig. 2.10 : White onion hybrid

W A & SRM, e e Himr gum & arer =t

PRI T T fohdT T TR JerTcHep 37eTa faha
TIT| Pt IUST &b HFe | geria fohed (20.17 e/3.)
&I G F AR T 100 x T AT U, g
HY A Bl g% (27.24 /. URIT AT | geAifp, T
Tl # gerta et & g & Ruve g o
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Evaluation of white onion hybrid during
kharifseason

Nine hybrids were evaluated during kharif season
along with the check Bhima Shubhra. Hybrid MS-
100 x Bhima Shweta F, was significantly superior
(27.24 t/ha) over the check variety (20.17 t/ha)
for total yield. However, all the hybrids produced
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Sl g3 & PRI H S8R Ueh o GebTeled H Dl HehR
3MoTe g1 eft | ey 3rf¥es fauue T SuST Wl e
100 x |7 U1 UH, (17.97 &71/2.) H et fpam
STafp o1 fohe 7 I8 17.53 T/ 2R & gIfiet o
SIRSEaL

at par marketable yield as compared to the check.
There was no heterosis over better parent in these
hybrids. The highest marketable yield was
observed in MS-100 x Bhima Shubhra F1 (17.97
t/ha) whereas, in checkitwas 17.53 t/ha.

TIferepT 2.26 : WP HIAH & SR WAhe TS HY aie I Iuysiefer g

Table 2.26: Five high yielding accessions of white onion during kharif season

T 100 x Rica | el 20.72 17.97 46.58 11.98 0.03
MS-100 x Bhima Shubhra

g 100 x HHT ERIl 27.24 17.54 57.06 12.74 0.00
MS-100 x Bhima Shweta

W|TH 100 x Wﬂ_cpf 23 U 20.92 17.37 61.64 12.50 -0.01
MS-100 x WHT-23A

U 100 x Sseg 361 22.58 15.94 64.73 12.94 -0.09
MS-100 x W-361

THTE 100 x el The 15.59 13.21 50.25 11.04 -0.25
MS-100 x Phule Safed

ot gum 20.17 17.53 53.46 12.56 -
Bhima Shubhra

EZISCARERII 6.66 3.69 10.53 0.76 -
C.D. (5%)

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

Rrm (forwy 39t forsinT) & g @S UoHe
gerhHi BT UG

I 2018-19 & SR T 3rem fpar mam Riger
WIS TiRg Aefisiia Risq & e 78 Uoep aershHi
3R TR B UG BT qediHd BRAT AT | HIAD
SPTEReY & forg < gRRTg T ot T 3T TR SR g
gRgRT & i et a1 onfier fsar mm 15 A &
NI R sy Sveam (ufey dter f&reg &Y sivaa Jw=m)
I g5 fopart T iR g Aqur & 65-70 AT 915 Tuffy
gfer oot ofY of fopam w1 1 9 5 Y THIRT BRIV B
SYANT e Y Wl Tael bl AT 1 7181 371 A, o
& T 66 SFReT Agferd ufeRredt ok 12 o
FagAefe uTg Y (dTferat 2.27) |

Performance of onion breeding lines
against thrips (Thrips tabaci Lindeman)

A study was conducted during rabi 2018-19 to
evaluate the performance of 78 breeding lines and
hybrids against major pest thrips. For each
genotype, two replicates were maintained; consist
of thirty plants per replicate. Thrips population
(Avg. No. of thrips/plant) were recorded at 15 days
intervals and foliage damage was recorded after
65-70 days after planting. Further field
performance was graded using 1-5 scoring
methodology. Among these, 66 genotypes showed
moderately resistant and 12 were susceptible to
thrips (Table 2.27).

80
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aferart 2.27 : Freq (o7 394h1 ferstia) & famg WISt USi<iop d9Tshul o1 el

Table 2.27: Performance of onion breeding line against thrips (Thrips tabaci Lindeman)

1210, SliefleR g=fss-8, 1639, 1623, 1635,
1619, SlensflerR grsfys-50, 1608, ARSIU-2,
SIBNSMBIR —~1050- Hel, HTIwH-1, 1659, HYITH-3,
fiqrRs, 1620, 1666, 1217, i fawur, 1699, 1653,
SINSMR-1172 -8R, 1606, SR grefis-2,
ARSH-3, 1552, Sr3NSiaR-1048 e, R -1,
1621, 1630, 1651, 1694, SRR gEfis -1,
RS -2, 1619, 1626, SI3NSISIR g8fss -7, 1395,
1700, HfiTr ofth, 1254, IRSIH-3, SIBNSHR -
1044 -7, Snefiam grsfis-56, eefie-441, 1211,
ffqr ofrse Vs, RSl -5, 1625, 1605, BT -2,
ffgr Y5, 1622, 1647, 3Reidl-4, 1636, 1620,
1657, 1617, 1624, 1609, dTI-TH-4, 1655, 1660,
SINSMR ETEfe -6, SRS -1 qUT v - T - 3
1210, DOGR Hy-8, 1639, 1623, 1635, 1619, DOGR
Hy-50, 1608, RGP-2, DOGR-1050-Sel, KHM-1, 1659,
KHM-3, BhimaRed, 1620,1666,1217, Bhima Kiran,
1699, 1653, DOGR-1172-DR, 1606, DOGR Hy-2,
RGP-3, 1552, DOGR-1048-Sel, RGP-1, 1621, 1630,
1651, 1694, DOGR Hy-1, RGP-2, 1619, 1626, DOGR
Hy-7, 1395, 1700, Bhima Shakti, 1254, RGP-3,
DOGR-1044-Sel, DOGR Hy-56, Hy-441,1211, Bhima
Light Red, RGP-5, 1625, 1605, KHM-2, Bhima Red,
1622, 1647, RGP-4, 1636, 1620, 1657, 1617, 1624,
1609, KH-M-4, 1655, 1660, DOGR Hy-6, RGP-1 and
KH-M-3

1665, 1661, 1658, 1650, 1634, 1687, 1649, 1615,
1668,1632,1613and 1616

0-1 SHcaferen faarfemar B}
Highly
Resistance
1-2 gfeifera -
Resistance
IE Tgferd wfaaiferan 66
Moderately
Resistance
3-4 gaeTsfia 12
Susceptible
AT AERIarf R NS UolAd & forw @St
SHHYRYT § (70w AT T JUEROT

AR H QST T Wt Getl RIAT fopei dep AT g
RTI &1 WIS IdIgehdl (17 ©1/2.) & seEr et
FhdT &1 ST, dg IEHdT & folv Fax i1l &
e F et WIfid et & Al @1 9gataR o
SATGHAT B AGUAN PR Pl SR gl o [T
FRAT AN U7l § T @I et § AR AT
T Sff @R SR BRUT g e et
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Isolation of mslocus in onion genotypes for
marker assisted heterosis breeding

Onion cultivation in India is restricted to open
pollinated (OP) varieties, it could lead to the low
onion productivity (17 t/ha). Therefore, there is
need to harness the bulb productivity by the
replacement of OP seeds through hybrid seeds, in
turn hybrids directed for bulb productivity. The
hybrid development is cost-effective, even though
development of hybrids in onion crop is limited,
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T TUT e SIS MGG BT &1 2, BIC 3MBR
& 1Y Th U § P& Al b IHITeRTT el | aR
araifesd Ria FHNH 1 91 e g, g | fobar
TGHPRT T & UBTes 3R Hed AT BRI gl FhRUT
ToT o ST IeuTed waeft AERanell | R degdr qon
P M b T fohaT ST Hehe 2

3 Ay ¥, wleifed F9gfie 0 (Psa0) Tdh S
fAfre AR T ITANT IR @IS S-vRaul § R Fegar
gEfdeed! 6 gt e P forg fpar mam 490 didt
TeATep I IR Fdef Hfdeped! GRT, 490 &t Taefiepi
R fasg™ gael fehedl R TR 437 &idt teiiepl~d
R RS Jaat grfadhed! GRT TUT THUH e &
437 < Tefiep=a W AfcRIRY ZHfdeedt gRT =TSt
SioRedl & fF ms Alprs | AR Y R i TS

due to its biennial reproductive nature and high
inbreeding depression; the hermaphrodite
flowers of few hundred in an umbel with small size
often lead to unwanted sib-mating, manual
emasculation is very tedious and laborious. The
hybridization and hybrid seed production
problems can be encountered by aiding male
sterility trait. In this context, the Photosystem I
Subunit O (Psa0) a gene specific marker was used
to confirm the male sterility alleles in onion
genotype. The marker has been differentiated in
msloci among the genotypes by dominant allele at
490 bp amplicon, heterozygous dominant alleles
at 490 bp and 437 bp amplicons and recessive
allele at437 bp amplicon of mslocus. These alleles
specific lines will be used in the hybridization
programme to develop onion hybridsin future.

IR R4 051617 IR IS0 2] 22 X1 2695972
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R 2.11 : USH® GUHAT B § THUT Alhs BT AR Aerdred T+, Yeel Ud UfRIRT el & folt PsaO Sl AR
SFIeTsy, Tretieni faRguest ol g & folg SuanT 3w 1T 0" SR 136! Wi ST afex

Fig 2.11 : Marker assisted selection of ms locus among breeding lines, PsaO gene markers genotypes for
dominantand recessive locus, O' GeneRuler 1kb plus DNA ladder used for comparison of amplicon fragments

2.5 : WIS &t fHl U g | UahTeT W,
€O, &fcrgfcl TuT wesTer WeBWUr yHTaefierar &
AT

&t 2019-20 P IRM WRPSHT — WIS U A
Y fFeamer & 9 g8 @t et & et
HEHT UG Y hIfAT e o fow veps v o i
AT U191 HESTUT YUTTeAT (AT AT STht 3000)
6l AGg A THTYT FAYT TUT FEfIT IRTHIexT T A77aT
TIT| It IR o AR b1 SN Afeha fafaor i
FAd 1000 pmol HTHT P SUETeY] PRI GRUTHT DT Gof
feparr )
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2.5: Study of light saturation, CO,
compensation and photosynthetic
efficiency in onion varieties and
germplasm

An experiment was conducted to screen out the
photosynthetic performance of all ten onion
varieties of ICAR-DOGR during rabi, 2019-20.
The photosynthesis and related parameters were
measured with the help of Advanced Photo-
synthetic System (Model No. GFS-3000). The
results were recorded by providing constant 1000
umol of photosynthetically active radiation (PAR)
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a8 urn w5 e afth gRT SR werer s
(9.876 pmol m” sec”) WgeH fHar m @R DB
SR YT =0T (9.624 pmol m? sec™) Tem T
T (9.548 pmol m* sec™) &1 UG J&R @I ST
ffar A%hg (6.630 pmol m” sec”) T EENERC]
S XS (6.848 pmolm™*sec™) T HHT YR (7.535
umolm” sec™) H HHR YD HHI SR Sof Dl TF

g: +fim arfen oiiR T @S Y Rl | veprer Heauur
TfohaT & SR SMIRD CO, ATEAT BT SUANT A h
JER & UTS TS Safe HiHT Ahg iR i amEe ¥
& TuTdt off | aTSIIIST &R UeIE Y | 1T AT
R P T off STafe arsy gaTa T SMufas e

&1 At aaTferes ot

2.6 : AgA (vforgw ¥ergaw va.) ¥ W e
dqrd qgRUrd (mEvadl) WBR BT TSI
ESIEIGRYILG|

1A Yferr Hergad STFuedl § hRT FIHTRUiIdT &
fore o1 T omEeTdt ATdRT i STra H 1S (arforat
2.28)1 31 i AN H, T H P9 F A o UorH
ergar H agiudr UaRid 851 21.7 | 95.7 ufcierd
IRV HIHT & ATeS SSTAU cAlehed FRETT bl
T IR YRIT RT3 T STt HIR Uforgd Hergaw
&1 IR TRt H ST QTeda e aRe o forg Sreet
TE ¥ SUIH gl T OMSUAdl I S-S
TR X & PE 3reral ol fhy 10 vfergm
HergaH o dfta 3T Ud SR - U S UelTg, SAafren
TR 3R fABRIIRS AT o Fem 7 ity gt

within leaf chamber and found that Bhima Shakti
performed better photosynthesis (9.876 pmol m®
sec™), followed by Bhima Kiran (9.624 pmol m™*
sec’) and Bhima Shubhra (9.548 umol m” sec™),
whereas Bhima Safed (6.630 pumol m™ sec™),
followed by Bhima Light Red (6.848 pmol m”sec™)
and Bhima Super (7.535 pumol m” sec') were
recorded lower photosynthetic rate. Further,
Bhima Shakti and Bhima Light Red varieties are
having better ability to utilize internal CO,
concentration during photosynthesis, whereas
Bhima Safed and Bhima Light Red were lesser
efficient. The transpiration rate was directly
proportional to the photosynthetic rate while
vapour pressure deficit was inversely pro-
portional to the relative humidity.

2.6: Onion Intron Length Polymorphic
(ILP) markers cross-species transfer-
ability in garlic (4. sativumL.)

Thirty ILP markers were checked for cross-
transferability in seven Allium sativum genotypes
(Table 2.28). Among these 30 markers, 10 showed
polymorphism in at least two Allium sativum. A
high degree of ILP locus conservation with
transferability ranging from 21.7% to 95.7% was
observed. Thus, these ILP markers are well suited
for genetic studies in related species of Allium
sativum as well. These ILPs high cross-species
transferability rate will increase our under-
standing of intra and interspecies gene flow,
genetic structure and evolutionary relationships
among cultivated Allium sativum.

IferepT 2.28 : WTERT (AcILP) 3 STV T8 RATARUMRIAT 3 oIy SUNT fhg g ot et faraor

Table 2.28: Details of samples used for validation and transferability of AcILP markers

f{HT SNAHR /3l 569789 vfora ergan 2n=2x=16 AsB-Omkar
B. Omkar/ IC 569789 Allium sativum

3 et/ St 570742 vfergm Werga 2n=2x=16 AsB-Purple
B. Purple/ IC 570742 Allium sativum

MRt Sfiarg 7e AREATS vfer JersaH 2n=2x=16 As-RI
Godavari GY Mut RI Allium sativum

et 321 vfor JergaH 2n=2x=16 As-321
RG- 321 Allium sativum
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Hharver-ueft-38-382 vforrH dergam 2n=2x=16 As-382
COL-AC-38-382 Allium sativum
Sfiafers - dlaR - SfielR vlerr deread 2n=2x=16 As-GR
GOI-Vr-GR Allium sativum
oy 183 vfer dHergad 2n=2x=16 As-183
ACC-183 Allium sativum

2.7: og udifawra aRfRIfY & dga @gqA
SHHTRYT I FagR

<&t AT & SR, FEgT & 376 Si-uReul T S
udet, HET YR, Famsdiva—sit 5, Hramscivg—sf
3, dlamsdiva—sit 61, divel eRET-2, TASI-01,
Tfthreus Ured! (Sft-313) o 37T Ueh W TXIeiT fapam
7| gt SiFvRedT # dter ot & 30, 45 T 60 fAT
R Rresiferd e 3 (Sfld) (25, 50, 100, 200
didier) oik 6-dfiwdt (25, 50, 100, 200 didie) @
SR I fsewa fhar mn fafte SyeRt 6t ufafsar &
STHT 31T el Uit (dter Iars, afril & wven
3R Tt &thet) & forg SiFvdl & i PIE SgE
fir=ar got el I 7| dler 9T b 45 | 55 T 918
THS-01 ® Sfud & 25, 50 dr 100 didiew afgsia
ST A Thd IR FaAT| STafeh Urer 01 & 45-50
1 SR FemEdva-sivd 3R withravs urdd (Sf
313) H g QISi 75 o1 fopar 11 @G < Al
fopet oftar uder &, dier 9 b 60-65 AT 91 BT
o <xdT TRIT| YR S 9T Tel fob Sfiud a1 HuR A
fosdra I BT TEgT P gAerT 9l b TR W
SPETI TAE ST IR T8 AP oA FagR H
YT B & foIq U TigRg it ¢t o w9 H prf AR
AT gl
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2.7: Flowering behaviour in garlic
genotypes under shortday condition

Afield experiment was conducted with eight garlic
genotypes namely, Bhima Purple, Bhima OmkKkar,
CITH-G5, CITH-G3, CITH-G61, VL Lasun-2, SG-01,
Agrifound Parvati (G-313) during rabi season.
Exogenous sprays of GA3 (25, 50, 100, 200 ppm)
and 6-BAP (25,50,100, 200 ppm) were applied on
30, 45 and 60 days after planting (DAP) in all the
genotypes. No significant variation was recorded
among the genotypes for different phenotypic
traits (plant height, number of leaves, leaf area) in
response to different treatments. Exogenous
application of 25, 50 and 100 ppm of GA3 induced
scape in SG-01 about 45-55 days after planting.
Whereas, multiple tiller formation was recorded
in CITH-G3 and Agrifound Parvati (G-313) after
45-50 days of planting. In popular garlic variety
Bhima Purple, bulbils formation took place 60-65
days after planting. The results indicated that the
exogenous spray of GA3 had the strong influence
on the development of garlic reproductive parts
and may act as a major future tool for modifying its
reproductive behaviour.

e 2.12 : SiiU3 & afta e
I ufdifehar 7 wsi-01 H gl
R

Fig. 2.12 : Floral structure in
SG-01 in response to exogenous
application of GA3
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TR 3 : WITST U9 g g § GUR & ferg oig
Hrenfihra giha

QITST § DREB1 ST &1 UgldaciRaT qea<y
RUTAROT

JYTE NI P ATETH J QS 6l AeaaTRID
foret T GR & WIFSINGH HEIR HUCRY &b oy
rd294 W ToT tNOS eHfHex & 44301 § DREB1
SHH T S XEH dlel fgmR 31eT QY daex
pCAMBIA 1305.1 S T Tfem™ fasam | @t &
ST RRT & ASIIT el &l DREB1 HoRgac 1 TSR
S dTel WIFINGT & Q1Y @t Y 7 3R Hifgar )
15 At & forg oY foar mm fasm saft & S,
Aerde HfEAT aet 50 . /et greERRE &
ol (TP 15 &) R FHers &t BhIFT &t 731 R
TAT go<hl WMot hotls b1 T fhar T 3R A
50udT. /oft. gremERRE & gl R Hifsar |
TR far | et 9%, DREB1 dkede &
[T 371G ST Y A Wl i 78, 78 F IR 99 RIE
e (o 3.1) | 3R IR S T3 TR H &

Project 3: Biotechnological approaches
forimprovement of onion and garlic

Agrobacterium mediated transformation
of DREB1A gene in onion

Binary vector pCAMBIA1305. 1 harbouring
DREB1Agene under the control of rd29A promoter
and tNOS terminator was mobilized into
Agrobacterium strain LBA4404 for Agrobacterium
mediated transformation of onion cv. Bhima super
via indirect organogenesis. The calli regenerated
from root tips of onion were co-cultivated with
Agrobacterium harbouring DREB1A construct and
rested for 15 days on resting media. After resting
period, calliwere 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/LHygromycin B. So far, 8
batches were co-cultivated with DREBIA
construct, 4 batches are in shooting stage (Fig. 3.1)
and 4 batchesin selection stage.

fo 3.1 : WIS HeAlS BT IRIE SR

Fig. 3.1: Shoot induction of transgenic calli

FIHRIRE &t (50 arm. /afY.) arel 73+ Hifsar R Ta=
& < T & IR IR I 3R geehl deft SHetrs oY TRIg
Hifear & wemraRa foram mar o g o (50
. /efY.) enfier em wRig Hifsar W g 78 & SR
TS H IRIE fHepeT TRY 8V
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Non-brown and light yellowish calli were selected
after 2 rounds of selection on media Hygromycin B
(50 pg/L) and transferred to shooting media
containing 50 pg/L Hygromycin B. The calli started
shootingafter 2 months on shooting media.
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ST § cMSHIRNAI S Reae BT e iRy
HEIRR] WHUTAROT

fgug 1ear Q&R 99T pCAMBIA1305.1 ¥ AcMSH1
RNAi & gae (680bp AcMSH1 I ¢Fe +767
bppdk <M + 680bp AcMSH1 TERI=T &8 &I o
ST d1et) B WIS aeiRaT & LB 4404 B fem fasa
T pCMBIA1305.1-AcMSH1RNAi &Rgae &
feue 31Uar SIgY daeR Bl Y < ATl WeaeINGH
T P IYART DTST D ARG fohed AT FoR H
PHeATS P WINTIRTT TEURY Hg-HUIARYT b forg fpa
7| 1T b 578 RIRT ¥ SesT helg el Hg—ell bl T8
IR e wR 15 &A1 & forw 8BS fam 12| s srafey
P SR, Helge™ HfSTT arel 50 P, /it grgmarRIRe
& & T TPl (B 15 ) R HaArg ol ThifF i
TS| IR 933 2T geeht fieht dherrs a1 9 fopar mm &R
I 50 . /ef. eRuERRE &t arel wRig Hifsar §
TR fhar T 3t g, MSH1RNAi dvgac
&P AT AT ST Pl g Wt Y T, R T TR §° IR
3R H iR A T o T SR A &

TRITSHE & 9189 W WISl § W9 g Shyfora
SR

@ Y Al el 9 oot 16,281 (dTfefet 3.1)
Rl B F AT & fow SieR areft uRfRufy & 5
ToTgclfsd (0-100uM?) &6 R Irgdr & a1
RIS RIE SR Hif$ar w wRifvd fhar mr 3iiR
M TR IRIE SR Hifsar w25 A &
RIS R IASFRT Pl a8 IJu-waftfa fovar mam ot
16,281 hell ¥ &, 416 JANFA WRE SART &
(anferpt 3.1) fT Paet 86 WRIE & 99 E TP
(aTfeTepT 3.2) | ST9 Tl ATgCHIeR T ITAN foharm
Jaa Ft 86 Tt ST UTe Y (qATferept 3.2) |

Table 3.1: In vitro haploid induction in onion

arfereT 3.1 : wTeT ¥ ¥ g3 SO SR

Agrobacterium mediated transformation
of AcMSH1RNAI constructin onion

AcMSH1 RNAI construct (carrying 680bpAc MSH1
sense strand+767 bppdk intron+680bp
AcMSH1antisense strand) was cloned in binary
vector pCAMBIA1305.1 and mobilized into
Agrobacterium strain LBA 4404. Agrobacterium
strains harboring binary vector of pCAMBIA-
1305.1-Ac MSH1 RNAI construct 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 rested for 15 days on resting media.
After resting period, 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, 7 batches were co-cultivated with MSH1
RNAIi construct, 4 batches are in shooting stage
and 3 batchesin selection stage.

Invitro haploid induction in onion through
gynogenesis

Atotal of 16,281 flowers from different varieties of
onion (Table 3.1) were inoculated on gynogenic
shoot induction medium with different
concentration of 5-azacytidine (0-100uM?),
maintained in dark condition for 10 days and then
routinely sub-cultured at the interval of 25 days on
normal gynogenic shoot induction media. From
16,281 flowers, 416 gynogenic shoots were
induced (Table 3.1), but only 86 shoots were able
to survive. All these 86 plants were found haploid
when tested using flow cytometer (Table 3.2).
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5 uM 10 uM 100 uM 0 uM

Treatment 1 |Treatment2 |Treatment 3 Control

5-Azacytidine |5-Azacytidine |5-Azacytidine |5-Azacytidine

5uM 10 uM 100 uM 0 uM
o febRor 460/7 460/18 230/11 860/11 2010 47
B. Kiran
o7 orfeh 495/9 460/6 235/5 1032/15 2222 35
B. Shakti
ofimr ¥ 405/8 315/10 225/12 660/15 1605 45
B. Red
offr g 440/5 460/18 225/9 836/19 1961 51
B. Super
ot gu 462/7 420/5 225/3 820/19 1927 34
B. Shubhra
ol <1 V3 540/6 460/8 225/5 615/13 1840 32
B. Dark Red
ot &dr 432/24 552/21 240/6 920/70 2144 121
B. Shweta
LIS 423/3 450/11 240/13 1081/11 2194 38
B. Raj
T e - - - 378/13 378 13
B. Safed
%ot Total 16281 416

aforesT 3.2 : A Uten o1 et Wi fas3wor
Table 3.2: Flow cytometry analysis of haploid plants

oy faor 1 0 4
B. Kiran
o7 9orfch 1 0 5
B. Shakti

87
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T s 2 2 2 2 8
B. Red

LGRS EN 2 5 1 5 13
B. Super

o g9 1 0 2 6 9
B. Shubhra

AT o1h I 1 1 2 0 4
B. Dark Red

oy &dr 3 3 3 14 23
B. Shweta

offqr 37 1 1 4 2 8
B. Raj

T Hhg 0 0 0 12 12
B. Safed

P/ Total 12 12 15 47 86
W ¥ fgenyfora el o1 vEvEmE Maintenance of dihaploid lines in the field

ST IcaTe 3R e It & foTT Wa H @R &Y 11
2! It wrot fopet 9 shmien: 7 wa 14 feamford dershd
g (arferat 3.3)1

arferapt 3.3 : Wd H fganyforg derma

Table 3.3: Dihaploid lines in the field

There are 7 and 14 dihaploid lines from different
onion varieties being maintained in the field for
seed production and bulb production, respectively

(Table 3.3).

i<t Seare & forg @a A fgemfOra dershw / Dihaploid lines in field for seed production

|1 Yo/ Bhima Super 3
o7 17/ Bhima Raj 1
offq7 Y5 /Bhima Red 1
41 91/ Bhima Shubhra 1
ofiqT 497/Bhima Shweta 1
a1/ Total 7

88
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e et & forg Wa # fZanyfora dershw / Dihaploid lines in field for bulb production

|1 goR/Bhima Super 3

{7 ¥g/Bhima Red 4

11 91/ Bhima Shubhra 1

ofiqT 4d7/Bhima Shweta 4

{57 |he /Bhima Safed 1

=T erfeh /Bhima Shakti 1

Pei/Total 14

TSt (gfere #ioT Ue.) | 3759 @S 9ged Development of Intron Length

(3Tl AR 1 fadrT

Vfor <t o1 23 TTeRiT T T TRVl HThs FHIv
& forg frar mm i St9 diefidt g o &
Uferg HuT ST SIeTsRT A 20,204 SIS BT U e
Saclls foham Tl $ofl e ATheddR bl TN
PR §U 3RS P! (I Td Rirereie) § wephrd
PRP STIPHI DI TRl DI g Tl dremsl
geed ¥ e & dR W SINRIST Hersar Siifid
FTPHI T SN BRI G ATSTEAN SR oAb
o T faepTT 1 & foTq S STgshHl ! ST FgrIT
T YAl yEpd fhar mar (R 3.2) 1 uga™ T
SICH FAfeepT TISHRT 1 AcILP (Uforr Hiar sici-
TS IEHIUaT) & wu H Ui fohar w1 per 2689
JTSTAT &l Uga &Y T8 37X 23 Uforggd ygei= g
& foTq 30 SMMSTAH HTSHRI T TG HU 3 T fhaT
TITI S8 W, 18 HATRI Pl Vforgd ol TF H HH T Y
4 yaftid fpar T AcILP HIRT BT IUANT B §Y
I T T Tae MRS Bl FRIRT P TS FoRTenT
SMUR FHt AT # S7ehT SURRUT (1) 3ro@T srgufRufa
(0) 1 &1IT AT DRwin6 T SHANT Al 8 STprs
TOTieh TR JATUTRA UPGM AR IR &= & forg |t
TSR 2 TIeiieh I ST 21 Gof ol TRIT| STSYerdT
USRI T Aherdl R TS Haal! Jem & (90%)
JoIT AT (89.09%) & o H IgET w9 |
HHR UTS TS| SIS SR HfEaRT &b SMUR R, T
23 Tt arerar Tfert & oy v AeR — S+ &t bt
fmtor fear mar (R 3.3) 1 wafya genfat & &=
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Polymorphic (ILP) markers in Onion
(Allium cepaL.)

Twenty three accessions of Alliums were selected
for ILP marker validation. A set of 20,204 ESTs
from A. cepa EST-database of National Centre for
Biotechnology Information was downloaded. The
redundancy of sequences was removed by
assembling into unique sequences (contigs and
singletons) using EGassembler software. Unique
sequences were processed for developing ILP
primers flanking introns using Oryza sativa
genomic sequences as reference in PIP database
(Fig.3.2). The identified intron flanking primers
were designated as AcILP (Allium cepa Intron
Length Polymorphism). The 2,689 ILPs were
identified and 30 ILP primers were randomly
selected for amplification validation in 23 Alliums.
Of these, eighteen markers amplified at least in
one of the accessions of Alliums. The amplification
profiles generated using AcILP markers were
scored co-dominantly based on their presence (1)
or absence (0) across all samples. Amplicon size
was recorded for all the species to draw a UPGMA
dendrogram based on Jaccard's coefficient using
DARwin6. The success rate of ILP primers was
found to be significantly lowered as compare to
reference crops viz.,, Foxtail millet (90%) and
Cowpea (89.09%). Based on the Jaccard
dissimilarity matrix, a Neighbour-Joining tree was
constructed for 23 varieties/accesisons (Fig. 3.3).
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3ATafeTes =T 5 0.04 (vforg Higr o HiaR) I e
0.92 (Uferg ergad aen a1 Ac-Ag4ET & §) a®
BT AR @ DI BT vlerrer Hior ot aHt i T
AR TR YU 1 o TET AT A PHeve T AFEH Y A
Tid off | Sfrgeia fa=3uer & et gett 3 i sfipR
3R e gder (U WHergem) gferm dergam o HioR Su-
g | off fSrFepT R w7 et &t St 1 6 pferat
Sieft gl e ik e Wimferes Iga & waar 21
V. 3TeTIedH 3R U fivgam afed At a7 vlergw
TSIl GRT 3R olRex a9 1T R =amaeh
el ¥ &1 udr =edr gl Vfergd U aw
7. QRIeTISIord o SSTTordl GRT 3 g SISTTferal 3 SFeftl
Ueh elex I-T TRT fSdepT RO sl FoureT
(2n=4x=82, 2n=6x=48) WR & W ¢ |

The genetic distance among the selected species
varied from 0.04 (within A. cepa) to 0.92 (between
A. sativum and wild: Ac-Ag4ET). All the varieties of
A. cepa were clearly clustered separately under
group . Phylogenetic analysis revealed that Bhima
Omkar and Bhima Purple (4. sativum) had
subgroup within A. sativum may be due to
different geographical origin and unique
characteristic features like purple coloured clove
of Bhima Purple. All the wild Allium species
including A. altaicum and A. fistulosum formed
separate cluster suggesting large genetic
variation. The species of Allium subgenera A.
ampeloprasum formed a separate cluster from
other wild species may be due to different ploidy
level (2n=4x=32, 2n=6x=48).

Alllum cepa unique sequences
(Query)

BlastN

Rice CDS including introns
(Subject)
(Best hit)

Primer Desian

e-PCR & Filtering primers

ILP Marier

o 3.2 : vforgm g 7 STt "R fESsT @1 adwel
Fig. 3.2: Workflow of ILP marker designing in Allium cepa

L b
Py i

5 3.3 : ACILP HIER| Pl SYANT PR I Yferrd USTIirdl bl GHRE

Fig.3.3 : Dendrogram of Allium species generated by using AcILP markers
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bl 3dIce]
Crop Production

URATSHT 4 @ QST Ud A8 H IIpfad
AT TG

QTS & IedTed AR g1 Hil Fdavar fRufr w®
3rtfdes IdR®I SR WIE & AR IUANT B
qHTq

G — WIS Ud olgde S Moy &
TRINTTCHE I H 3113 IUIRI & H1 & 2013-14

T FIrY RgTg URYETOT TRY T IR &7 | Ue seleh &b
forw fafdre SdRe SuaR fhar = 8k & «dld |
R i H g1 B s Y A & forg A
Rt M1 99 2015-16 & SR Ald ITAR &b v H
f e BT 10 /3. P R IR amfere fomar mam
AT 3R Jepl (%) - el ([d)) wFersh
JUITett & U qUT RIS & IedTe, JaT i Ia-al
R 3IR a7 Ty R IR SRS IUIRT & THIG
& fFARF @7 & fol v @d aen o mm
gdad BeIel & Y H Hepl Dl AT R 3iR et
HURC P AT 3NIfIH IRDI BT YA P WR
3hel INifAd IRDI b A1 IR STAR T &
qPIee H QST Dl e IUST H IPEIT TGN S
pl el (R 4.1) 1 QTN — ST Bcrash o]
& A H§, g PHRe 3R Inifad SdRw (75
fcrera STREITW) BT Tehigrd SudnT 3iiR 75 wferd
RS BT 3Mhel TR PR R Y IR SYARI B
qoleel § IPEHT ©U A Pal IR P U]
BRIt Y TS| 10 /8. Y R R THf HHIRCT BT
TRINT R R 27 T/ 3. D TS IuST USRI g8 S
f&h 3 IaRD ITARI & THE § Ige-ig v A
PR ot a¥ 2017-18 & SRM Tof hHl TS IUA
(20.7 &/R.) & T H SHfdeh IUAR & 3feid ol
T JuSt A 30.4 UL e 1 TGN 88 |
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Project 4: Natural Resource Manage-
mentin Onion and Garlic

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

The permanent manurial experiment was
initiated during rabi 2013-14 with eight
treatments at the experimental farm of ICAR-
DOGR. Each block was assigned for specific
fertilizer treatment and care was taken to avoid
mixing of soil from one block to another.
Vermicompost (VC) @ 10 t/ha was included as
ninth treatment during 2015-16. A field
experimentwas carried out to monitor the effect of
soybean and maize (kharif) - onion (rabi) cropping
system and four fertilizer treatments on onion
production, soil fertility status, and soil health.
Inclusion of maize as preceding crop and
application of inorganic fertilizers along with
vermicompost significantly increased onion bulb
yield compared to fertilizer treatments with
inorganic fertilizers alone (Fig. 4.1). In the case of
soybean-onion system, integrated use of
vermicompost and inorganic fertilizer (75% RDF),
and 75% RDF alone produced significantly higher
bulb yield over remaining fertilizer treatments.
Application of vermicompost 10 t/ha showed 27
t/ha onion yield which was significantly lower
than other fertilizer treatments. Total bulb yield in
organic treatment was increased by 30.4%
compared to the yield recorded during 2017-18
(20.7t/ha).
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Total bulb yield (t/ha)

60.0

m2014-15 m2016-17 =2017-18 m2018-19

45.0 4

30.0

15.0

0.0 -

S o $
& & &
.\39 \39 %x'\" N
LS <
%

s
s\sg

s
&

&

< C $ £ <
A A T e
& & S
&y
K

R 4.1 : Ol SRS SURRT 3R Hcrsh Uit gRT T9Ifad @t SusT

Fig. 4.1: Onion yield as influenced by different fertilizer treatments and cropping system

xgferot IdRapt iR aHff e @1 Affera TR R WR
3Tt ST IARE T RN B dTel TR DY Joie T H
FIR Pol ARGIoM, BB, UICRRA 3R Foh
AT Yefid g8 (qiferer 4.1)1 a1 Iy srer |
Tefid gor o @t SiRa! ok aff rare g1 T
TRINT = Tl SUARI § 3fdhet Wit SaRap 3reraT Stfad
QTS dTel STARI B I T H I=R a1 Sifaep e (o
4.2) TAT IUAY TSI, BT, TR eI
TR TR U1 TR-T (Tfetept 4.2) 1

aTfereT 4.1 : b STl SUST TAT TN Ied gl

Combined application of mineral fertilizers and
vermicompost showed higher total N, P, K, and S
concentration compared to mineral fertilizer
alone applied treatments (Table 4.1). Soil analysis
data showed that the treatments received both
mineral fertilizers and vermicompost showed
higher soil organic carbon (Fig. 4.2) and available
N, P, K, and S status compared to the treatments
received mineral fertilizers or organic manure
alone (Table 4.2).

Table 4.1 : Dry matter yield and nutrient concentrations

TSR 75 UfIerd IRSIUh +
giff e S 75% RDF+VC

0.97 5.62

0.78 1.30 0.20 0.34 1.16 1.55

JFR 100 Hfferd TRSITh
+ gf HaReH

S100% RDF+VC

1.02 6.10

0.82 1.22 0.23 0.32 1.19 1.51

TP 75 UfIerd IRSITh
S 75% RDF

0.98 5.33

0.76 1.25 0.24 0.37 1.28 1.63

JR 100 UfJerd IRSITH
S 100% RDF

0.97 6.27

0.83 1.24 0.23 0.36 1.38 1.66

g 75 Hfd IRSING + aHf
PIRE M 75% RDF+VC

0.90 5.98

0.78 1.01 0.21 0.35 1.14 1.41

g 100 U JIRSIVH +
gt rare

M 100% RDF+VC

0.93 5.67

0.81 1.20 0.22 0.33 1.15 1.34

Continued on next page.....
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i 4.2 7q1 6 S P RURT R enifded Iad! 3R Wi & TR STanT &1 JHE (Ffierd)

T 75 "fied JIRSINH 0.95 6.48 0.77 0.92 0.22 0.29 1.29 1.42
M 75% RDF
TH 100 TIferd REIh 0.98 6.40 0.92 1.16 0.20 0.30 1.44 1.35
M 100% RDF
il R 0.55 3.67 0.91 1.25 0.16 0.28 1.13 1.40
Vermicompost
TASwH /SEM+ 0.013 0.036 0.04 0.05 NS 0.14 NS NS
TSt /LSD (p=0.05) NS 0.105 NS 0.14 9.38 8.17 26.36 | 18.79
AT/ CV (%) 16.99 17.20 9.38 8.17 NS 0.14 NS NS
Soil organic carbon (%) m2017-18 m2018-19
0.9
0.6
0.3
0 B
& & $ ngc & & @e Qgﬁ &
& & ﬁ\ss’ & & & ST
o8 & < g B N ¥ &
© & ¥ ¥

Fig. 4.2 : Effect of continuous use of inorganic fertilizers and manures on soil organic carbon status (%)

Table 4.2: Effect of continuous use of inorganic fertilizers and manures on soil fertility status

arfereT 4.2 : gaT1 i IRaT fRAIRT R 0w IRGI vd Wi & AR SUART BT T4

TSR 75 % STREH + gHf FHHuRe 194.4 | 178.7 29.1 28.5 389.5 | 3752 | 165 17.9
S 75% RDF+VC

TR 100 % IREH + JHT PHRT 188.2 | 163.1 27.8 28.6 342.4 | 315.6 | 209 17.0
S100% RDF+VC

HAHR 75 % IIRSITH 144.3 | 159.9 27.0 27.6 434.6 | 3282 | 17.7 16.4
S 75% RDF
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HFHR 100 % IIRSITH 158.0 | 166.2 | 27.9 278 | 3842 |[2954 | 17.7 | 149
S 100% RDF

T 75 % RITH + aHf HraRe 1725 | 1568 | 23.1 222 | 4211 [3619 | 173 | 17.0
M 75% RDF+VC

T 75 % SRSTH + qHf HraRe 175.6 | 1474 | 26.5 223 | 3458 | 3464 | 169 | 209
M 100% RDF+VC

T 75 % JRSITH 163.0 | 153.7 | 19.3 254 | 4679 |[369.0 | 153 | 14.7
M 75% RDF

T 100 % 3IRSITH 172.5 | 159.9 | 189 28.7 | 4040 |4099 | 17.7 | 159
M 100% RDF

il PrRe 175.6 | 163.1 | 32.0 353 | 2920 |[2584 | 151 | 287
Vermicompost

TS /SEM+ 7.04 4.3 1.23 1.87 303 | 16.6 2.4 1.7
st /LSD (p=0.05) 20.68 | 12.5 3.61 5.48 629 | 34.5 NS 3.6
HHdt/CV (%) 11.70 513 899 | 1449 | 11.1 6.9 15.4 | 13.6

e 3R B aRfRufrdh gomett (Sifaws v
Iifae @) ® e Arefishial 6 wive fafaear wa
STk HTEH{cieh o7

i wa artfaes et g1 A iy J9ur & 30, 45,
60 derm 90 AT a1g efisfia &iR SehT Tmpfcrep o1
TR R e e R de a1 fasgd
FRYe10T T el | U it HieR &t & T STHR
¥ T | SRS Y ¢ BT IUTNT R gaT H @A
ITel ARIUTE P UehsT T-T| a1 dhiel el wdig A iR
Rafg du w1 ST PR gdwsT ATl Hieh & Al
MO 3ferdT e &b dffF, PiferICT (YT @ g @
gt @ aret) gRT fhedt ff IuER & drag
gt fafaedr & amer 9 @l aIRRURYST omett
7@ @1 T JARhd Udhs i STUdaH Fe W
IR P=ds ST ONEOT H 441 T 312 & STRT T
TSR T ST @7 (ATfetapT 4.3) |

3tfaes IUART T Jar | 7eF St | B ab
Stfaes e 9 arfiepan ey Sver uTg 1g 1 adHe
JERH A Tal Jerl fF anifds TRl & gaee |

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

The observations on pest and natural enemy
populations were recorded on 30, 45, 60, and 90
days after transplanting (DAT) in both organic and
inorganic trials. The visual inspection for the
thrips population was done in a sample size of
Quadrat of 1 m* area from each plot. Soil dwelling
arthropods were trapped using a Berlese funnel
trap. Aerial insects were caught using sweep nets
and sticky traps. Among the different orders of
insects, Coleoptera (representing beetles and
weevils) dominated the onion ecosystem in terms
of species diversity, irrespective of the treatments.
Concerning the maximum number of individuals
caught, order Thysanoptera with 441 and 312
stood first in both the trials (Table 4.3). The
maximum thrips population was found in organic
trials from mid-January to February in
comparison to inorganic treatments. The present
study revealed that maximum species diversity
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e START & s1f¥repas gt fafaerdr arg 78 R
D GRT T dal Nfd RRR FHY arRfRufieh! gomeft

AR 1 bt (TTfetant 4.4) 1

more stable agroecosystem (Table 4.4).

arferT 4.3 : Sifde wd srmifas @t Y arRfRAfad vorelt § wfRrg Hf ot uomfar g affesor

Table 4.3: Total species & taxonomy of arthropods in organicand inorganic onion agroecosystem

PIfeRITCT

)

Lond
DOGR

was found in organic treatments in comparison to
inorganic treatments; thereby making them a

264 9 105 7
Coleoptera
ST 12 1 6 1
Orthoptera
e 78 3 34 2
Diptera
ERIBAICRT 82 3 74 3
Hymenoptera
TR 441 2 312 2
Thysanoptera
NIESIEA 17 2 6 1
Lepidoptera
KIS 12 2 8 2
Odonata

qTferpT 4.4 : Wt HY aIRfRfAER gomelt § wfRmrg ffderar

Table 4.4: Arthropod diversity in onion agro-ecosystem

PHifeRITCT

Coleoptera

Curculionidae Hypomeces squamosus Fitofag
EZERICIESS PISIHAT gees foReithT
Chrysomelidae Phaedonia inclusa Fitofag
PN Bl SINTa o Reft
Coccinellidae Coccinella transversalis Predator
CALRIEITGE PIFAATT AcqqFeeT Ryeft
Coccinellidae Coccinella septempunctata Predator
CACRIBIRS] sferrT et Ry}
Coccinellidae Illeis cinta Predator
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GaCReIRITGRS ISET BTHH=TS qRyeft
Coccinellidae Scymnus hoffmanni Predator
CACRIBIGE] e @WWEW wRyeft Predator
Coccinellidae Chelomenus sexmaculatus
BIaAHTAS FHISST T Predator
Coccinellidae Brumoides suturalis
TSR gorfer 1 -
Scarabaeidae Species 1
Diptera Agromyzidae Liriomyza spp Fitofag
NSIEIES Sforar v=herr foherth
Anthomyiidae Delia antiqua Fitofag
carfrs T oHIgT~T §
Tabanidae Stomoxys calcitrans
RINSIGIES]] T 1 foerth
Cecidomyiidae Species 1 Fitofag
RRwTger RRwBeT Revrs Reeft
Syrphidae Syrphus ribesii Predator
ameifeeRT THIElS 31T TTSAI~TeT foerthT
Orthoptera Acrididae Oxya chinensis Fitofag
G Ufthels TeTIfr 1 foerth
Hemiptera Aphididae Species 1 Fitofag
NSIEINE 3R =t foerth
Anthocoridae Orius tantillus Fitofag
RE{E Rl HIHTRTS T 1 Rt
Hymenoptera Formicidae Species 1 Predator
BIgIkaES]| RR=g fasr gty
Eulophidae Ceranisus menes Parasitoid
NESS ST AR 3fogenT RIS
Apidae Apis cerana indica Pollinator
e vfoNT givdeT RATD
Apidae Apis dorsata Pollinator
AT SIEE]] ISITCRT QI3 foerthT
Lepidoptera Noctuidae Spodoptera exigua Fitofag
tffornie dofiferat SmiforreT foerth
Papilionidae Papilio demoleus Fitofag
ERIREIEIS defifert gefle foerth
Papilionidae Papilio dravidarum Fitofag
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TSR fRrdifea Rreg 39y foherthr
Thysanoptera Thripidae Thrips tabaci Fitofag
Salfdifen ZeTereT et oRoeft
Aelothripidae Aelothrips sp. Predator
Trombidiformes Acaridae Rhizoglyphus robini Fitofag
[SeAGIEEIRD] Sgmpe ResTeRTeT forerthT
Tetranychidae Tetranychus cinnabarinus Fitofag
IR SPISHIS ISl BT oREf
Neuroptera Chyrsopidae Chrysoperla carnea Predator
CISE HIIRATS SOTGNT WHlcH~TT RRCE
Odonata Coenagrionidae Ischnura senegalensis Predator
fordaqfers szt dierEer qRyeft
Libellulidae Brachythemis contaminata Predator

TS S IUST, TN Ted ATgal 3R & O uR
Aot qAT ATgPIRTSSTe SIBThRUT BT U

a¥ 2018-19 & SRM oF TRl § Fer 13
STARI & AT RIS &l HeIg U, WP ded HET iR
e el WR BRBRA gemelel Siar] (PSB) aT
diueq SABIHROT &b U BT STERIT PR & ol T
TR R T GRiEuTeHS Wt gaT H Sueed
ATSCIo B 9T BH, TR Ud HethR ol Jead 3iR
IR T BhIEhIR™T T 713 31feres off (arferert 4.5) 1
RO H T =1l o dhter STei g Hi Iekep TR gl
T TRAT 2T, Y T H IRep! SUART H Ui §eaR 3R
fauue I S IuS H IgET B A Tl sl
ARHRISSA Sdbipd qur foadt Spax ITaR &
o1 &gl & qoleel § HIEpRA garea ey
(PSB) & 1Y SHIRY P W fIU0H IR TG H
BT YT H 9.2 UfIIT Tep gt} @ i el (R
4.3)| fluwm & I NpIpru A JHIIT =TS STet bl
o 4.4 HafT T B
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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 phosphorus solubilizing bacteria (PSB)
and vesicular arbuscular mycorrhiza (VAM)
inoculation on onion yield, nutrient, and bulb
quality with 13 treatments and three replications
during 2018-19. Soils of the experimental fields
were low in available N, medium in SOC, and
sulphur, high in P and K (Table 4.5). The results
revealed that fertilizer treatments had
significantly increased plant growth and
marketable bulb yield compared to the control
where no fertilizer was applied. Inoculation of
phosphorus solubilizing bacteria (PSB) increased
marketable and total bulb yield by 9.2% compared
to Mycorrhizal inoculated and control without PSB
inoculation treatments (Fig. 4.3). Inoculation with
VAM infected onionroots are presented in Fig. 4.4.
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arfera 4.5 : URYS ger fAdwamd
Table 4.5: Initial soil properties

g1ae / Texture e gt/ Clay loam
diva/pH 8.08
fagd arefetT/ EC (dS/m) 0.23
TR (I /fsa.) /S0C (g/kg) 6.8
Iuetey Argelo ({3, /8.)/Available N (kg/ha) [187.5
IueTey BIRHRA (fHuT. /28.)/Available P (kg/ha) |26.10
Iuerey ey (fur. /2.) /Available K (kg/ha) |478.6
IueTed] Aewhr (3T /2.) /Available S (kg/ha) 18.14

Total bulb yield (t/ha)
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Fig. 4.3: Effect of VAM and PSB inoculations on onion bulb yield (t/ha)

R 4.4 ; @ STt § does Hepgor

Fig. 4.4: VAM infections in onion roots
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Fertilizer schedule through a drip system
Onion crop

A field experiment was carried out to study the
effect of split application of fertilizers as per crop
requirement through a drip irrigation system in the
onion during 2017-18 and 2018-19. The
experiment was laid out in a randomized block
design with 6 replications. The results showed that
the application of fertilizers (NPKS) through the
drip irrigation system increased marketable and
total yield significantly in comparison to flood
irrigation with the broadcasting method of fertilizer
application (T1-control). Application of 100% RDF
(110:40:60:30 kg NPKS/ha) at 6 days interval
increased onion bulb yield by 32.4-37.1%
compared to flood irrigation system and
broadcasting method (Fig. 4.5). The application of
fertilizers through drip system reduced bolters and
double bulbs compared to control. Application of
100% RDF (110:40:60:30 kg NPKS/ha) (T2) at 6
days interval showed higher Benefit-Cost ratio and
nutrient uptake compared to remaining treatments
in all the studied locations.

Garliccrop

A field experiment was carried out to study the
effect of split application of fertilizers as per crop
requirement through a drip irrigation system in
the garlic during 2017-18 and 2018-19. The
experiment was laid out in a randomized block
design with 6 replications. The results showed
that the application of fertilizer (NPKS) through
the drip irrigation system increased marketable
and total bulb yield significantly compared to the
application of 100% RDF through broadcasting
under flood irrigation system. Application of
100% (100:50:50:30 kg NPKS/ha) at 6 days
interval + 5 t compost /haincreased garlic yield by
34.1 to 42.3% compared to control (Fig. 4.6).
Higher Benefit-Cost ratio and nutrient uptake
were recorded in treatment received 100% RDF
(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t
compost /hafollowed by 80 and 60% RDF.
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Total onion yield (t/ha)
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Fig. 4.5: Onion yield as influenced by drip fertigation

Total garlic yield (t/ha)
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Fig. 4.6 : Garlic yield as influenced by drip fertigation
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Effect of plant growth regulators in onion
crop subjected to drought stress

The field experiment was conducted to evaluate
the effect of different plant growth regulators viz,
salicylicacid (10,20,50,100, 150ppm), thiourea
(100, 250, 500, 1000ppm), KNO, (1%, 2%, 3%),
BAP (10, 20, 50ppm), IAA (10, 20, 50ppm),
putrescine (100 umole), spermidine (100 pmole),
and putrescine + spermidine (100 umole) in two
onion varieties, Bhima Shakti and Bhima Shweta
subjected to drought stress in rabi for continuous
25 days (50-75 DAT). Foliar spray of salicylic acid
(20,50 & 100 ppm), KNO, (2%), and BAP (20 & 50
ppm) resulted in less than 30% reduction in bulb
yield in response to drought stress (Fig. 4.7 and
4.8). Additionally, it also improved the plant
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survival percentage up to 80-90%, plant water
status, cellular membrane stability, chlorophyll
content, and biochemical properties that may help
the plant to survive under limited moisture
conditions.
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Fig. 4.7: Percent change in bulb weight in response to exogenous treatment of different plant growth regulators

Fig. 4.8: Effect of SA (100ppm) and KNO, (2%) on onion bulb size
o 4.8 : W & &g 3MHR W § (100 i) e KNO, (2%) &1 yuma
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Effect of VAM in onion crop for drought

A field experiment was conducted to evaluate the
effect of VAM inoculation in two onion varieties,
Bhima Kiran and Bhima Shubhra. The seedlings
were treated by dipping roots in VAM culture for 2
hours before transplanting in rabi season. Drought
stress was imposed by withholding irrigation 50-
75 days after transplanting. VAM treated seedlings
performed superiorly with respect to phenotypic
traits like plant height, leaf area, and leaf length
under drought stress. Whereas, seedlings without
VAM treatment responds negatively to limited
moisture stress. The canopy temperature
depression (CTD) value was found to be less in
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VAM treated seedlings in both the studied
varieties as one of the survival mechanisms under
drought stress. The bulb yield and bulb size under
drought stress were also found to be more in the
VAM treated plants as compared to control (Fig.
4.9 & 4.10). Taken together, the overall
performance of plants subjected to drought stress
improved by employing VAM treatment.

Yield (t/ha)

3500
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25,04
200
15.00
10.00
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irrigatec Drought S

Ehima Kiran
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| Control mYAM

trrigated Drought Stress
Ehima Shubhra

R 4.9 : TN HT P IUS W IYCH TR BT T91G
Fig. 4.9: Effect of VAM treatment on onion bulb yield
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Fig. 4.10: Effect of VAM treatment on onion bulb size
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Performance of onion varieties on
different dates of planting

A field experiment was conducted to evaluate the
effect of four different dates of planting (1January,
15 January, 1February and 15 February) on onion
crop performance. Six different onion varieties
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(Bhima Shakti, Bhima Kiran, Bhima Raj, Bhima
Dark Red, Bhima Red, and Bhima Shweta) were
employed for study in rabi season. The total yield
performance of all these varieties was found
significantly higher as per yield potential during
the first 2 dates of planting. Planting on 1 January
yields more A Grade bulbs, however, 15 January
planting yields more number of B Grade bulbs in
all the studied varieties (Fig. 4.11). Further, delay
in plantingi.e.on 1and 15 February recorded with
stunted plant growth and overall yield
performance was poorinall the varieties.
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Fig. 4.11: Effect of delay planting on onion bulb yield
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Morphological, histo-chemical and
phytohormonal root studies in onion
entries under the water logging condition

An experiment was conducted to understand the
pattern of root architecture and eDOGR varieties
under water logging conditions. This experiment
was conducted consecutively third year to confirm
the results of root morphology and anatomy under
water logging conditions. Root trainers of size
1200cc were used in this experiment for the
planting of onion seedlings. After 30 days of
transplantation, the plants were imposed with
water logging for 8 days by creating an artificial
condition in the tank. Thereafter, thvaluate 16
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onion entries including the ICAR-e soil was
completely removed from the root trainers within
the water tank to obtain plant roots without
damaging and further analyzed the morphology
and anatomy of root growth and architecture
through visual and image analysis. The results
shown that among the onion entries, Acc. 1630
showed higher proportion of root growth viz., root
length, root area and root volume followed by RGP
5 and Acc. 1666, whereas, W 344 contrastingly
showed lesser root growth followed by Bhima
Dark Red and Bhima Shubhra under water logging
condition. Histological studies of root sectioning
showed that onion entries like Acc. 1630, RGP 5
and Acc. 1666 significantly stimulated ethylene
concentration which are responsible for induction
of root aerenchyma formation. All the results
revealed that onion entries like Acc. 1630, RGP 5
and Acc. 1666 performed better and hence, might
be tolerant to water logging whereas W 344,
Bhima Dark Red and Bhima Shubhra are
susceptible to water logging condition.

Root studies in onion entries under
drought stress condition

An experiment was conducted to understand the
pattern of root architecture and evaluate 16 onion
entries including the ICAR-DOGR varieties under
drought stress conditions. This experiment was
conducted consecutively third year to confirm the
results of root morphology and anatomy under
drought stress conditions. Root trainers of size
1200cc were used in this experiment for the
planting of onion seedlings. After 30 days of
transplantation, the plants were imposed to
drought stress by withholding irrigation for 25
days. The controlled plants were irrigated as per
the recommended irrigation schedule. The plants
were monitored daily for its survival percentage
and senescence rate in response to water deficit.
Thereafter, the soil was completely removed from
the root trainers in a water tank to obtain plant
roots without damaging and further analyzed the
morphology and anatomy of root growth and
architecture through visual and image analysis.
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The results shown that among the onion entries,
RGP 2 showed higher proportion of root growth
viz., root length, root area and root volume
followed by Acc. 1656 and W 448, whereas, Bhima
Dark Red contrastingly showed lesser root growth
followed by Bhima Safed and DOGR HY-7 under
drought stress condition. The histochemical study
showed that lesser amount of reduction in auto-
fluorescence of the epidermis, exodermis, and
sclerenchyma in roots, and also showed lack of
lignin in sclerenchyma layer and the cortical tissue
between aerenchyma in RGP 2, Acc. 1656 and W
448 which indicated the tolerance pattern against
drought condition as compared with Bhima Dark
Red, Bhima Safed and DOGR HY-7. All the results
from this experiment revealed that onion entries
like RGP 2, Acc. 1656 and W 448 performed better
and hence, might be tolerant to drought stress
condition, while the susceptible one are Bhima
Dark Red, Bhima Safed and DOGR HY-7.

Suitability of varieties for green onion

A field experiment was conducted to identify the
best varieties for green onion cultivation during
kharif, 2019. This experiment was performed in a
randomized block design with eight ICAR-DOGR
varieties and each variety was replicated four
times. Onion seeds of different varieties were
sown using the onion seed drill and standard
cultivation practices were followed. The 10% of
recommended dose of fertilizers (100:50:50:30 kg
NPKS/ha) and compost 5 t/ha were applied at the
time of sowing. 90% of PKS and 50% N fertilizers
were applied 30 days after sowing. Remaining
40% N was applied in equal splits through drip at
six days interval on 36, 42, 48, and 54 days after
sowing. The crop was irrigated on alternate days
up to 70 days after sowing using the 100% pan
evaporation data. The green onion was harvested
75 days after sowing. The results showed that
onion varieties differ significantly for green onion
yield (Fig. 4.12). Bhima Super produced
significantly higher green onion yield (11 t/ha)
followed by Bhima Raj (8 t/ha) and Bhima Shweta
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(8 t/ha). Rabi onion varieties namely, Bhima
Shakti and Bhima Kiran produced very low green
onion yield. White onion varieties viz.,, Bhima
Shubhra and Bhima Shweta showed higher phenol
and flavonoid content followed by Bhima Raj
(Table 4.6). Bhima Dark Red, Bhima Raj, and
Bhima Super showed higher total chlorophyll
content compared to the remaining varieties.
Among different onion varieties, Bhima Super,
Bhima Raj, and Bhima Shweta performed better as
compared to other onion varieties.
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Fig. 4.12: Green onion yield of onion varieties
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Table 4.6: Biochemical properties of green onion

T 21 XS 393 150 256.5 24.7 4.92
Bhima Dark Red

o g 282 229 214.3 54.2 421
Bhima Super

o o7 510 343 313.6 46.0 4.49
Bhima Raj

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

i v 195 192 254.1 25.6 3.98
Bhima Red

ot o 503 68 313.0 41.0 3.77
Bhima Shubhra

offqr &ar 455 97 354.3 16.0 3.80
Bhima Shweta

AT fohRor 342 154 182.8 45.3 4.01
Bhima Kiran

o 9rfch 283 215 325.1 34.5 3.90
Bhima Shakti

U /SEM+ 51 27 24.7 43 0.17
TAGTST 148 78 71.4 12.4 0.48
LSD (p=0.05)

Hif/CvV (%) 34 37 21.9 29.3 9.85
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Project 5: Noval approaches for integrated
pestand disease managementin onion and
garlic

Root endophyte Piriformospora indica induced
resistance against onion Stemphylium blight

A mycorrhiza like root-endophyte fungus
Piriformospora indica belongs to the order
Sebacinales (Basidiomycota) has been known for
its tremendous growth-promoting effects in a
broad spectrum of host plants belongs to all
groups. Root colonization by this fungus increased
biotic and abiotic stress tolerance in various crops.
The effect of onion root colonization has been
evaluated by P, indica on leaf blight of onion, caused
by necrotrophic fungal pathogen Stemphylium
vesicarium is a most common destructive foliar
disease of onion worldwide.

The colonization of onion root has been checked by
P indica after 15 days of inoculation using light
microscope and polymerase chain reaction. The
capacity of P, indica to control stemphylium blight
was evaluated on 60 days old onion plants in terms
of PDI after 1, 3 and 5 dpi of S. vesicarium
application on onion leaves. Change in PDI due to
root colonization of P. indica was compared with P
indica non-colonized plants. The P. indica
colonized plants showed 39% reduction at 1 dpi
and 46% at 3 and 5dpi in disease severity as
compared to non-colonized plants.

(@)uﬁr&ﬁamﬁ . 3fUSPT GRT WIS STg ST i i

Fig.5.1: Onion root colonization by P, indica confirmed by light microscope (A) and polymerase chain reaction (B)

108



)

=
DOGR

Annual Report 2019 [N

30
= .
% 40 ‘
% 20
&
= 20 l f
5 1{’ . ’ - l
43 f
4
5y o

£ 41 5] ADP: AnPri

¥ WP WP4P

fo 5.2: 1, 371 5 SeE R Hgial (W+P) TT of. $fUSHraac (P+P) atel @rst gt (¥ guR) 7 097, aRiRIT & i

FHHUT b 1 I THRaT

Fig.5.2: Disease severity after artificial infection of S. vesicarium in control (W+P) and P. indica colonized (P+P) onion

plants (Bhima Super) at1, 3,and 5 dpi
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Physiological and molecular characteri-
zation of P. indica primed onion plant
defence against Stemphylium blight

P indica mediated ISR has been shown against
fungal as well as the viral pathogens. The capacity
of P indica to control Stemphylium blight evaluated
on 60 days old onion plants in terms of percentage
disease index (PDI) after 1, 3 and 5 dpi of S.
vesicarium application on onion leaves. The ISR
response in P. indica colonized onion plants
estimated in terms of hydrogen peroxide (H,0,)
levels, lipid peroxidation, and catalase activity. The
hydrogen peroxide (H,0,) level was measured at 1,
3 and 5 dpi. The P, indica colonized plants showed
37.7% increased H,0, accumulation at 1dpi as
compared to non-colonized plants in response to
S. vesicarium application. The non-colonized
plants showed progressive significantly increased
levels of lipid peroxidation at all-time points after
pathogen inoculation as compared to P. indica-
treated pathogen-inoculated plants. At 3 and 5 dpi,
non-colonized plants showed more than 40%
increase in lipid peroxidation as compared to P.
indica-treated pathogen-inoculated plants. In
Control and P. indica-treated mock-inoculated
plants, no significant change in CAT activity was
observed. At 1 dpi P indica-treated pathogen-
inoculated plants showed significant CAT activity
as compared to untreated pathogen-inoculated
plants.
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Fig.5.3 : ISR response in P, indica colonized onion plants
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Diversity of Wolbachia: a reproductive
endosymbiontin onion thrips (T. tabaci)

Wolbachia is a facultative bacterium that comes
under the alpha-subdivision of Proteobacteria.
Wolbachia induces parthenogenesis, selective
male-killing and feminization of genetic males or
cytoplasmic incompatibility by manipulating host
reproduction. Wolbachia is the known
reproductive manipulator in insects. In the
present study, Wolbachia has been identified from
thrips samples collected from six centres of
network programme. DNA was isolated from the
100 thrips from each location. DNA was amplified
using PCR with Wolbachia specific 16 SrDNA
primers. The amplified product was cloned and
sequenced. Consensus sequence as obtained after
nucleotide blast analyses and these sequences
were aligned in MEGA software and then
dendrogram was constructed following the N]
method. Thisis the firstreport of the identification
of Wolbachia from T. tabaciusing PCR.
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Fig.5.4 : Amplification of Wolbachia 16S rDNA
from onion thrips from different location
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Fig. 5.5: Diversity of Wolbachia species identified
from Thrips tabaci

Physiological and molecular characteri-
zation of P. indica Primed Onion plant
defence against Stemphylium blight

P indica mediated ISR has been shown against
fungal as well as viral pathogen. The capacity of P
indica to control Stemphylium blight evaluated on
60 days old onion plants in terms of percentage
disease index (PDI) after 1, 3 and 5 dpi of S.
vesicarium application on onion leaves. The ISR
response in P. indica colonized onion plants
estimated in terms of hydrogen peroxide (H,0,)
levels, lipid peroxidation, and catalase activity. The
hydrogen peroxide (H,0,) level was measured at 1,
3 and 5 dpi. The P, indica colonized plants showed
37.7% increased H,0, accumulation at 1dpi as
compared to non-colonized plants in response to
S. vesicarium application. The non-colonized
plants showed progressive significantly increased
levels of lipid peroxidation at all-time points after
pathogen inoculation as compared to P. indica-
treated pathogen-inoculated plants. At 3 and 5 dpi
non-colonized plants showed more than 40%
increase in lipid peroxidation as compared to P,
indica-treated pathogen-inoculated plants. In
Control and P indica-treated mock-inoculated
plants, there was no significant change in CAT
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activity. At 1 dpi P. indica-treated pathogen-
inoculated plants showed significant CAT activity
as compared to untreated pathogen-inoculated
plants.

Physiological and Molecular Characteri-
zation of P. indica Induced Resistance in
Onion againstInsect Herbivore

P indica also is known to elicit ISR against insect
herbivores in many plant species. The effect of
onion root colonization by P, indica was evaluated
on insect herbivore by Spodoptera exigua, a one of
the destructive pest of Allium crops which causes
more than 40% losses in these crops. Root
colonization by P. indica confirmed using
microscopy and PCR after 30 days post
transplanting. P. indica colonized and control
onion plants were allowed to feed by third instar
larvae of Spodoptera exigua for 24 hrs. Leaves
damaged by Spodoptera exigua were observed and
scored. Mean Scale % for treated plants is 3 which
denotes about 11-30 % damage, whereas in
control plants mean scale % is 5 representing
higher damage 0f31-50%.

Mean scale %

Coniral P. indica +

3 5.6 : TPV & 24 U A5 1. FIUSPHT IR QST UTUl TR FISICRT Ui &ify b1 Hediehd

Fig.5.6: Evaluation of Spodoptera exigua damage on P, indica treated onion plants after 24 hrs of infestation
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Defence gene expression analyses due to P. indica
colonization and herbivory by Spodoptera exigua
was carried out. Defense genes like glutathione S-
transferase, Lipoxygenase 2, Lipoxygenase 9 and
phenylalanine ammonia-lyase 2 were found to be
upregulated in P. indica colonized plants
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compared to control plants. The upregulation of
these defence genes indicated the P. indica helps
plants to overcome biotic stress by enhancing the
defence system.
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Fig.5.7: Defence genes expression analyses in P. indica colonized Onion- Spodoptera exigua interaction (C: control,
CT: control + Spodoptera exigua, CP: P. indica control,and PT: P. indica + Spodoptera exigua)
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Similarly, antioxidant enzymes such as superoxide
dismutase and guaiacol peroxidase were found in
higher levels in P indica colonized plants than
control plants. It was observed that P. indica
induces the biotic stress tolerance in onion by
upregulation of defence genes and antioxidant
enzyme to destroy reactive oxygen species
resulted in induction of resistance against
Spodoptera exigua.

RT3 & e TIRRITUT Sout gt 2
Superoxide Dismutase
300 4 i
£250 ; 4 .
£ 200 -
=k a = -
- 150 4
5 E [ —— T
® = 100 1 ’ £ ——CP
= 0 - H t —= BT
0 T T ]

& HPT 12 HPT

Treatment

24 HPT

Guaiacol Peroxidase
140+ &

- 120 1 : -y
E; 100 - —_—CT
TE W —a—CF
250 —
Vi an

20
0 T T |

Bilipri 120 24hpi

Time Points

Fig. 5.8: Antioxidant enzyme assays in P. indica colonized Onion- Spodoptera exigua interaction (C: control, CT:
control + Spodoptera exigua, CP: P indica control, and PT: P indica + Spodoptera exigua)
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Determination of Economic Threshold
Level (ETL) for onion thrips

A field experiment was conducted to revisit the
scale of Economic Threshold (ETL) /Action
Threshold (AT) level for thrips, Thrips tabaci
Lindeman damaging on Rabi onion. 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 as treatments. Three replicates were
maintained for each treatment. Onion thrips
population (No. of thrips/leaf) was periodically
counted twice a week for each treatment. Data
observations on thrips per leaf and thrips per leaf
per day were worked out in accordance with the
Rueda et al (2007). Whenever the population
crosses the pre-determined Ats, recommended
dose of Fipronil (@ 1ml/lit) was sprayed in each
treatments, excluding control, to suppress the
thrips population below pre-determined ATs. The
bulb yield and bulb grade proportion were also
recorded in each treatment. 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. The results
showed the highest bulb yield and more A-grade
bulbs in the action level of 0.5, 1.0, 2.0 followed by
4.0 thrips/leaf and a higher proportionate of A
grade bulbs were recorded in these treatments
(Table 5.1). The Marginal Rate of Returns (MRR)
reveals the maximum MRR with ATs 4.0
thrips/leaf followed by 1.0 thrips per leaf (Table
5.2).

arfer 5.1 : fAf SRS Ivgies H TSI S SUST, MMHR BT U (T 7T &t I8)
Table 5.1 : Onion bulb yield, proportion of size (A & B grade) in different action threshold

0.5 35.4° 17.32 44.1°
1.0 36.3? 17.82 43.6°
2.0 34.0%° 17.72 45.4°¢
4.0 33.1%¢ 16.1° 54.52
5.0 27.2b<d 12.1°¢ 45,73
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6.0 26.9°<4 12.8° 49.8P°
8.0 26.0%1 10.0P<4 44.9°¢
10.0 24.7¢ 9.1%4 50.22°
el / Control 23.7¢ 8.3 54.12

< fepdl PieT o FHF Siex gRT YR T H1eY IgE1d 1d & (p<0.05)

*Means followed by the same letter in a column are not significant (p<0.05)

aferat 5.2 : Uy uxft HRaTE dvgies e & faesT & forg avgelt &t wiwid R o1 fascwor

Table 5.2 : Marginal rate of return (MRR) analysis for the development of thrips per leaf action

threshold (AT)

0.5 35.4 354000 7 11900 342100 -
1.0 36.3 363000 6 10200 352800 14.3
2.0 34.0 340000 5 8700 331300 34
4.0 33.1 331500 5 8700 324700 31.0
5.0 27.2 272500 4 6800 265700 1.0
6.0 26.9 269500 3 5300 264200 5.0
8.0 26.0 260500 2 3800 256700 5.1
10.0 24.7 247500 1 1700 245800 4.8
@it/ Control 23.7 237500 0 0 237500 =

Fifiuadf ITERT & €T Feia ard gfg gRT fawiia aer o gfg & w9 § TuEr 6 18

*Calculated as net benefit increment divided by control cost increment between adjacent treatments
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du); O 2 . AR AT Y B - AN dof -

Evaluation of essential oils and biological
pesticide for organic pest management

An experiment was conducted during rabi to
evaluate two essential oils viz.,, Lemon grass oil,
Eucalyptus oil and a biological pesticides
Spinosad and neem oil along with other organic
pest control components such as sticky traps and
neem cake. The treatments were T,- Recommen-
ded dose (RD) Neem cake- Lemongrass oil @ -
Lemon grass oil @ 4ml/L-Spinosad @0.3 ml/L
(Blue sticky Trap); T,- RD Neem cake- Lemongrass

115



2 I T R 2010

ST el — SF IR At - (et RuRe du); &,
I AT A B - Jhfered da @ 4 ffer. /f. -
Iohfoed Al — Fohfoed dat 4 ffer. /f1. - TgRe
@ 0.3 fifer. /for. (et fmfd $u) ; &, . dwga A0
7 P - Ihfered A - Fhfored ddt - Ibfered
dt (et Rafaa dw); &, dga w5 - A
da 2 fife. /fereR - fwda 2 ffer. /fr. - i aa 2
farfer. /fer. (et Rafd ¢u) ; & 6 : A /I A4 whep
- WERe @ 0.3 ffa/fd. - wEEARs 0.3
fifer. /fa1. - wgARts @0.3 fafer. /for (et fafaa
39) 1 U & 45, 60 T 75 f 915 fsgara fay Mg
fBgpra & 48 ©C e Ry A dur whel,
Piaximfored, R uonfkr va wwel Rreq g
TTpfieh A3l el FART bl 151 gRRomHT H w2 gar
5 JATuT 6 40, 50 TUT 60 T 18 FTSARIS BT HANT
AT IR WY UV & 40 T& 50 &1 a1 G et o
TRINT AT SR dter 9 & 60 AT 918 U IR iR |
W &1 b A1 Adel GIRE Ao |
TR AT o HepTael H [T AT P b+ AT HH
PR J dER I AT (ATfetet 5.3) | e 31 et
UThicieh 9 HehS! Ud TGURIT DIaAICISH AT| Aol
3R el e it nfafafts & Sgraitr R off | daa
GG e TN AlCl H UTpicre 3T bl A
HEl sarer off| WS § SR Wiie ¥ UTefid

931 Y TR T AT ot bl T8 (TferapT 5.4) |

oil-Lemon grass oil-Lemon grass oil - (Blue sticky
Trap); T,- RD Neem cake- Eucalyptus oil@4ml/L-
Eucalyptus oil @ 4ml/L-Spinosad @0.3 ml/L
(Blue sticky Trap); T,-RD Neem cake- Eucalyptus
oil- Eucalyptus oil- Eucalyptus oil (Blue sticky
Trap); T,-RD Neem cake- Neem oil @2ml/L-Neem
oil @2ml/L-Neem oil @2ml/L(Blue sticky Trap);
T,- RD Neem cake-Spinosad @0.3 ml/L-Spinosad
@ 0.3 ml/L-Spinosad @0.3 ml/L (Blue sticky
Trap). The sprays were made at45, 60 and 75 days
after planting. Observation of thrips population
and natural enemies including spiders,
coccinelids, Orius sp and predatory thrips was
made after 48 hours of spraying. The results
showed that the application of Spinosad at 40, 50
and 60 days after planting (DAP) and essential oils
@ 40and 50 DAP & one subsequent spray of
Spinosad @ 60 DAP found to be the better in
suppressing the thrips population compared to
sole essential oils treated plot (Table 5.3). Spider
was the predominant natural enemy (NE)
followed by coccinellids. Spiders and Predatory
thrips had a significant difference in their activity.
Plots treated only with essential oils had higher
number of NEs. Spinosad treated plot registered
the lowestnumber of NEs (Table 5.4).

et 5.3 : @t R, Ry 29361 & forg guiia dar wa e nerssitannelt i mvmaefierarn

Table 5.3: Efficacy of essential oils and biological pesticide for onion thrips, Thrips tabaci

1/T1 11.2% 30.6° 25.9"
a2/ T2 17.6° 41.0 43.2°
a3/T3 13.4™ 33.3" 12.6°
4 /T4 15.7" 45.2° 51.8°
a5/T5 14.0™ 41.3b" 493"
&6/T6 13.9° 19.7° 9.8°

o7 / Mean 14.2 35.2 32.1

Tl Plem § FIF oe” GRT SIUFRIT TR HTeT SERa 18 & (p<0.05)

Means followed by the same letter in a column are not significant (p<0.05)
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TferT 5.4 : IR det TAT SAF ATTHSGATRI F STATRT TG J ATHBRY |ferurg

Table 5.4: Beneficial arthropods in garlic treated with essential oils and biological pesticides

a1/T1 3.0a 1.9 0.9 1.7a
&2/ T2 4.0a 3.1 1.4 1.9a
3/T3 3.2a 2.0 1.7 1.1ab
24 /T4 3.7a 2.1 1.2 1.9a
&5/T5 1.6b 1.4 1.2 1.3ab
&6/T6 0.8b 0.9 0.7 0.3c
qTe21 / Mean 2.7 1.9 (NS) 1.2 (NS) 1.4

2 fepeft e o UM elex TR ST TRIT H1Ed SE =18 & (p<0.05)

*Means followed by the same letter in a column are not significant (p<0.05)

O oforr yenfrl & w1 wirst e, e dadbr
1 gfg iR famr ot ereaa=

fafr a=1 vform wemfodl & e R &t gfg sk
fIepRT T e = b forq Uep TR fohar mam &Ik
T <5t 328486 (TfeRH Venv), TGS 3235 (T,
ghY)), AR 20221 (U, fhwgerwm), i
14769 (U. 3fTecrgepH) aut Hiw ofeh (V. Hir) T e
YSTTfT 1 eMfirer v maml VIR (2 ufrerd) areft ot
Tie ¥ ot b a1 w1 Ra1 W7 3R TP U wie
HIET = o fof Uia 7Y IR 1l 1 BIeT T 1@
rafer (&), et srafer (f&) qem ot STRofifaar
fgd gfg iR I Haeft srimel o T T &R gt
[CRIRIDH

afomHT # TSR g3t b wwHe 3235 gfy 3R fasr
& folt et o9 gl WRunt off S 6 e
arftrpay faemrT 3rafdr 3k e FHH IJTRSIT &R GRT
wefefd ga (dTfeiet 5.5) 1

Study of growth and development of thrips
T. tabaci with different Allium species

An experiment was conducted to assess the
growth and development of onion thrips in various
wild Allium species, including EC 328486 (Allium
angulosum), NMK3235 (A. hookeri), NIC20221 (A.
fistulosum), CGN14769 (A. altaicum) and Bhima
Shakti (A. cepa), a cultivated species. A portion of
the leaf disc was palmed in the agar (2%)
containing petri-plate and five newly emerged
larvae were released for feeding in each petri-
plate. Growth and development observations,
including larval duration (days), pupal duration
(days) and larval survival were recorded
periodically. The results showed that NMK 3235
was the least favourable host for their growth and
development, as demonstrated by the maximum
developmental period and least survival rate of
thrips (Table 5.5).

arfereT 5.5 : a7 vfora TSI & A1 @S e & forg afy va Saveiifaar sewes

Table 5.5: Growth and survival studies for onion thrips with wild Allium sp

werssl 20221 /NIC 20221 5.02 +0.01°

3.87 £0.03" 67.63 £ 2.45"

HISied 14769 /CGN 14769 4.79 £ 0.02°

3.57 £ 0.03" 70.26 £ 1.52°

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

St 328486/EC 328486 4.94 +0.07" 3.50£0.11° 68.80 + 1.27%
TS 3235 /NMK 3235 6.21 + 0.06° 4.07 +0.09° 61.46 + 1.47"
ofiqr o1fch /Bhima Shakti 4,78+ 0.03° 3.43+0.07¢ 7457 +1.2"
H1eT / Mean 5.15 3.67 68.55

et et § I iR gRT JU-RIT TRIT H1ET Sga-1T =gl 8 (p<0.05)
*Means followed by the same letter in a column are not significant (p<0.05)

TSl SHIRRCET | TS TS ®ISIeNT Uil 6t
SITT RIS

qeT FISICRT (MfUSIeRT : Alacyfsy) Iwpicata &
4 OURT S gl GG Ped™, WeieRT g™t
(hsfiRrasT) fafirer Teof) v a eaadl o1 Uap fafqeryeft
Trefichia 2, 39 @it dfed fay R § 120 9 ff el
ToTfr 7 &ife R & foru ST ST 21 39 nefieha =
fafr gepR & oRUTS} Gl 1 SUT B &b fory o
R ST Dl ISR T ¢ DT PR I DIcHIAD
TRRIRITT TUT TR AR &9 21 TR ORE gabeaR
e, wIsIeRT vfavrar (gawR) Ht Iwrpfedefa
&3 o U W e A1efSig 81 3P Tl Jeed &
for refisiia &Y sl ©9 o ugaE HReAT SR el §
FAifep TF7. folgxT, T, UfRTaT 3R T, spofts] St
T yonfoat of sEe @ & Wdl § dem qeRr
(3ERIEUD BAeT) T U1S I 81 HIgrel iR raRum
aFaeerT # FEAdT PR g T Rich U g ¢ (AR
wa qrefl, 2008) 1 gTelifh, M ITRER Tal &6l uga
TISIeNT Uil & w9 Bl ST Fqahdl g o
freAfafa e 8 thg 3R W e Y & ®Y |
3Ifpfad ufyer & & A1 RR, S Ugel U & T W
3R HIS[G BTl ¢

gfery, SR fasewor oyt ¥ §
dofeurs fafyr Sivau aRsiIfsT @1 adam H,
ECIPIUgae ASehhia ey a9 Ifc 1
(mtCO1) S T ITAT ST Y ot F Iga e
2 TP WIS ogeH & w9 H fRaT ST g
SMEPIAITT TAT MU JuH F MUR TR TSI Pl
IhAT PR dTelt FISIeNT USTIiRil il d8 b |
g R b folT giaT= S1=AwoT fobam TR
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DNA barcoding Spodoptera spp found in
onion ecosystem

The genus Spodoptera (Lepidoptera: Noctuidae)
occurs throughout the tropical regions. The
tobacco cutworm, Spodoptera litura (Fabricius), is
a polyphagous pest of diverse vegetable and field
crops; itis known to damage more than 120 species
worldwide including onion. This pest has
expanded its forage range to utilize various types of
host plants, which is attributed to high insecticidal
resistance and adult migration capacity. Likewise
beet armyworm, Spodoptera exigua (Hiibner) is
one of the important crop pests in the tropics.
Effective identification of the pest is needed for its
efficient management as similar species like S.
litura, S. exigua and S. frugiperda occurs
simultaneously in onion fields and maize (barrier
crop) respectively. Explicit keys for differentiating
females or immature stages are not available
(Meagher et al. 2008). However, early instar larvae
can be are identified as Spodoptera spp by having
the following characters: Head with adfrontal area
outlined in white forming an inverted "Y" and
Lateral spot often present on first abdominal
segment. Therefore, finding an alternative method
to supplement morphometric analyses is DNA
barcoding. Currently, the mitochondrial
cytochrome oxidase subunit 1 (mtCO1) gene has
been used as a universal sequence used for rapid
species identification. The present investigation
was undertaken to correctly identify the
Spodoptera species infesting onion based on
morphological and molecular description.
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U, TfRFISTT T U9, folgwT & d3fchds @l | o
SIS Sy @1 Frasur fpar w7 ok 39 B A
3Tif3res Feme & | HCIge fafer a1 SuamT fomar mam|
f=chuT o foTq ST o 7Y TSR T Pl Tt R
FHN, WIHST — RN Td g UM Feerer,
JOMHAR, GO § ST HRRIT T AIRCpIugae
ATZCISh I JMTawiest Ad e 1 ST & Aifres 31gshH b
fRARTR Tl fohar T 37k 598 iR Ug Arefl (1994)
GRT Uga 1Y MR e (LC01490 9 HC02198) T
ST 3T T1T | gOT, RS ¥ U9, Q13T T & SITY
IRPIS &b T4 (STHdD T Pis :MG745792 H SH-sdH
I @re JX316220, JQ064572 Ud Fn908004 &
A T, TS ArseR I o |1 100 Hfcrerd
~fFAsnerss A Ugd Uefid g2l 9l e U
fergRTt & foTq (SiHse uift bls : Gsft 745793) H
SR Tfe e Ut 701043 aTel T & A1 100
wfcier ~gfFersnerss SrshH AHFT Uefid g8 1000
C¥eU TRIGRRIT & A1 AR SHafr faftr a1 Sum
PR ST & T AT 33 Tl b MUR W
fopa T e & 31 SFshHl (V. forgRT & 12, 9.
Ve | 11 a1 v, foreRfer w@ v, sifrerre!
e A Teh—Ueh STafch G77. ANIRIT AR T, Fofigs!
U ¥ H—I) Dl TIATEIATS Sfieiep A BRI fepa
T SR P GAHE I (V. g W@ U9
VAT TAD) W gIRIe fhaT | SiTfige i gar 7 Q@
e Fofs TeRI g RSP gRT 80 TE s
yoTTferit § Ryerdr &t o € (R 5.9) |
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Total genomic DNA from individual larvae of S.
exigua and S. litura was extracted using CTAB
method with slight modifications. The voucher
specimens of those used for mtCO1 analysis are
deposited with the Division of Crop Protection,
ICAR-DOGR, Pune. Partial sequence of
mitochondrial cytochrome oxidase subunit I gene
was PCR amplified using the following primers set
(LCO1490 and HCO2198) identified by Folmer et
al. (1994). A BLASTn search of DNA barcode of S.
exigua specimen from Pune, India (GenBank
accessions code: MG745792) showed 100%
nucleotide sequence identity with S. exigua
voucher specimens with GenBank accessions
codes JX316220, JQO64572 and FN908004.
Likewise for S. litura specimens (GenBank
accessions code: MG745793) showed 100%
nucleotide sequence identity with the specimen
having GenBank accessions code KF701043. The
phylogeny tree using Neighbor joining method
with 1000 bootstrap replicates was constructed
based on 33 sequences of which 31 sequences (12
from S. litura, 11 from S. exigua and 1 each from S.
littoralis and S. ornithogalli while 3 each from S.
mauritia and S. frugiperda) were obtained from
NCBI GenBank and 2 from present study (S. litura
and S. exigua each). The phylogeny tree showed
the two major clades which differentiate the 6
major Spodoptera species (Fig.5.9).

e 5.9 : 3fftrepad AHTEHT g8 GRT mtCOl

FPAT b Ty FISICRT TSR 1 deRe T Ueffa
Fig. 5.9: Maximum likelihood tree showing
clustering of Spodoptera Sp. for mtCOI sequences
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TEITT & QIR DICHID SIFRINT Dl BISHR 3T TH!
AR TRIE Al BT SruTer fhar Tl we
aRuerdT dd TR 9 SEfas= JuTg (A 907 &
91c) I URY PR FHIRD IRl R =T deibl &
AT AT o Pl 70 TS U] T 2 ATgieded U
< o TIT| 2R IR SMTSaTat g & b HIH SGEH T B9
1 ¥ ST U Y SR Ry defht o wentfiep faramur
&1 A= e weffa g gl

TS R TS IR, oy 29t & e farefierar
R AR IR dravE

I RN T S5 2T WITS dhl thided R Wt e, formy
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& 2018 3R 2019 & foU AHfed S1aT Yo SIeT
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Spatial distribution pattern of Thrips
tabaci (Thysanoptera: Thripidae) on onion

A field experiment was conducted during rabi
2018 and 2019 at ICAR-DOGR to study the spatial
distribution pattern of Thrips tabaci for developing
suitable sampling method to assess its damage
potential in field conditions. All the recommended
agronomic practices were followed during the
study; except for insecticide application. Seventy
onion plants were randomly selected for
infestation with T tabaci at weekly intervals,
starting from 3™ standard meteorological week
(SMW) (DAT) until crop maturity. Both Taylor's
and Iwao's “b” value found to have significantly
more than 1, thereby demonstrating aggregation
pattern of spatial distribution of T. tabaci.

Effect of weather parameters on population
dynamics of Thrips tabacion onion

The present experiment was aimed to study the
effect of weather parameters on population
dynamics of onion thrips, Thrips tabaci on onion. It
was conducted for consecutive two years during
rabi 2018 and 2019 at ICAR-DOGR. In pooled data
analysis for rabi 2018 and 2019 revealed that
thrips population had significant positive
correlation with relative humidity and negative
correlation with temperature during the
corresponding week. Further during lag week 1
and 2, maximum temperature, minimum
temperature and wind speed had significant
negative correlation; while relative humidity had
significant positive correlation (Table 5.6). It was
concluded that the effect of weather parameters
during corresponding week had comparatively
lesser impact than lag weeks; as it contributes to
either flaring or depression of thrips population.
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aferert 5.6 : @TST e it T nfdefierar o diaw tRRfiesit @1 v

Table 5.6: Effect of weather parameters on population dynamics of onion thrips

¥ /Year - 2018

CREIEESKIH -0.115 -0.199 0.061 0.336 -0.007 0.292
Current Week

fawer wamE 1 -0.289 -0.138 0.200 0.652* -0.343 0.195
Lag week 1

[RESIISEI -0.647* -0.476 0.635* 0.745** -0.498 0.188
Lag week 2

¥ /Year - 2019

ESEISAGEI -0.189 -0.105 0.365 0.351 0.201 -0.070
Current Week

fawer wamE 1 -0.643* -0.492 0.668* 0.377 0.307 -0.040
Lag week 1

fawen warE 2 -0.800** -0.838** 0.852** 0.610* -0.144** 0.109
Lag week 2

##0.01 TR R TPRIHD TgHaY Tgaqyl ¢;* 0.05 TR R THRHD AgHad Agaqyf gl
** - Correlation is significant at the 0.01 level; *- Correlation is significant at the 0.05 level.
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Post-Harvest Technology

URAISHT 6 : WS Ud dgg" & B
BELET

eI & HUSRUT IR Wit Y s fRftml &1
THTq

faftrr aRfRfcRIl (1 @ Id=l 61 100 Ffrea F=Id
o & A1 gy R ; 2 ARt it 80 Ui TR
o1 & AT fyu RErg; 3 SReD! hHT 60 Hfrerd AR
g & T fgu Rmarg; e 4 916 K@) & sidid
SR Y AZGT Pl LI HUSRUT b SR Hifrep W@
ST Igardl & forv fosam mam| fafdrer SwaRi
aTel e al Dl IS A TR hl T3 HUSRU TR
T yRaeft uRfRURRIT & Ted YusIRd fasam M| wueRor
&% UAP 30, 60, 90, 120, 150 AT 180 T a1¢ AR
81T, Pt gerreliet 31 ugref afer, T J13T, ftheter o
Tolalige UR 3fidhel Bl eI fhdT TITI HUSRU &b
180 feAT a1 & 1 (IaRepT I 100 TfTerd Hegd 71 &
a7 fgu RFars), & 2 (SR®T &Y 80 Hfcrera A A1
& A1y fgu RFmE), & 3 (SRT & 60 Hftea =g
g & A1 fgu Rarg) iR & 4 (31 REE) & agd
eI 19.62 Yfderd, 16.76 Hfderd, 23.28 yfierd
qem 18.01 ufcerd UR &fcy urg TS| WoSRUr & 90 et
TP Pl gerieiier 31T ugTed 3ier H qgIRt S ol et
SR TR IFH PHI S| 9USRUN P oAl 3R
TFAAIHIZS T I UR Sgxa~11g YT oI |

QTS H YUSRUI ffd R YUSR g & qTATaRvT BT
THTG

W 2018-19 & IRM @t A fafE et (i
feror, i erfen oiiR fim 16k X)) ot ST | |fd
SUER &= & I Alel T8 Hel Bl S, 2019 F
g o R YogR HaAT (amoH 25-30° Afcqad
3iR 3mUféres amear 60-70 ufcerd) 3iR Wiesfores wu |
gAIGR YUSR Aa=T § HUgRd faa T wigsfores w9 A
gATGR ISR AT &l JorT H FRIFT HUSR wRa=1 &
HUSRYT &ifc H ST ot <Rae i et |
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Project 6: Post-Harvest Management of
Onion and Garlic

Effect of different cultivating methods on
storage of garlic

Garlic cultivated under different conditions (1:
Drip irrigation with 100% recommended dose of
fertilizer, 2: Drip irrigation with 80% reco-
mmended dose of fertilizer, 3: Drip irrigation with
60% recommended dose of fertilizer and 4: Flood
irrigation) were studied for physical and
biochemical changes during storage. Garlic bulbs
of different treatments were stored under ambient
conditions in mud plastered storage structure. The
observations on weight loss, TSS, Moisture
content, phenol, and flavonoid were studied after
every 30, 60,90,120, 150 and 180 days of storage.
After 180 days of storage, 19.62%, 16.76%,
23.28% and 18.01% weight losses in T1 (drip
irrigation with 100% recommended dose of
fertilizer), T2 (drip irrigation with 80%
recommended dose of fertilizer), T3 (drip
irrigation with 60% recommended dose of
fertilizer) and T4 (flood irrigation) respectively
were observed. An increase in TSS content up to 90
days and then decrease was observed. Storage had
significanteffect on phenol and flavonoid content.

Effect of storage environment on storage
lossesinonion

Different onion varieties (Bhima Kiran, Bhima
Shakti and Bhima Dark Red) were grown during
rabi 2018-19. The harvested crop after proper
curing was stored in the month of June 2019 in
controlled storage structure (25-30°C and 60-
70% RH) and naturally ventilated storage
structure. Controlled storage structure reduced
the storage losses significantly compared to the
naturally ventilated storage structure.
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QTSI S &Y aAT 37T TS onT

FARIBIH : ffAler (1 : 1) %o o1 IuANT e §Y
QIS &% | A Pl T DI FH fbam 17 iR 0.115
yfcrerd =1 UTH Y 181 T § 9§ Fsenfia 50 fam. a9
T QeI T TRIT| Ueh Tl SAHTSoIe fecdex &
gafed i w9 450-GC dYT gEd!
gaad (HP INNOWX) &t 0.25 um fheq & oifda
30m x 0.25m BITH BT SYTNT TR a1 I+ ThIScA
&1 feiRor f35am TaT| 22 psi Y TaTE R W HRRR T F
WY H AIEgIoM & a1y favafvea S (foraftsd srumd
90 : 1) TR 7| HHCH™ N PeT 25 e U MY
AT AT & JMUR UR dhael g1 a7 30 i IgaT Pl
STT AT TAT 14.58 TAT 14.74 I & ORI I R
o, fomiferd et @ fomeife et (R 6.1)1
ST 9T 31T I MR 31f<arf a1 37T (EF) & U
T ST ST & ST A gRT 30 g fhar S
HeheT|

Fatty acid profiling of onion bulb

Total fat was extracted using chloroform:
methanol (1:1) mixture from onion bulband 0.115
percent of fat was recovered. A 50 mg of the
extracted fat from the sample was esterified. The
fatty acids profile was determined using gas
chromatography Varian 450-GC equipped with a
flame ionization detector and 30m x 0.25m
column coated with a 0.25 pm film of HP
INNOWAX. Split injection (split ratio 90:1) was
performed with nitrogen as carrier gas at a flow
rate of 22 psi. A total of 25 peaks were observed in
the chromatogram but based on literature only
two fatty acids could be identified viz., linoleic acid
and linolenic acid at retention time of 14.58 and
14.74 minute respectively (Fig. 6.1). Both fatty
acids are known as dietary essential fatty acids
(EFA) that cannotbe synthesized by humans.

6,000
5,000
4.4m §
2
3,000
2000 3
i i
|
BS 7T TS50 850 4510051512125 13 105 11451515516 16517T175 1
Wi
[aABID | T A YR {97 (fieie) AT (Tfrera &) TS
Index Fatty acid Retention time(Min) | Quantity (% Area) |Height (nV)
1 |l s 14.58 28.14 4544.1
Linoleic Acid
2 (|ferieifn et 14.74 11.51 1853.0
Linolenic acid

3 6.1 : 99T 37T IISel Pl QAT §3T WIS T SR pIHCH™
Fig. 6.1: GC Chromatogram of Onion depicting fatty acid profile

ST H eI $S ATAT 1 SITAH
T QTS YT T 31 ¥ & a8 Udel feserds e

&g A Pl Teehlellgs HIAT T STTH IR 17 iR §9
BRI J Ao faftr a1 Suamn fsar mn) Siet = &
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Estimation ofalkaloid contentin onion

Total alkaloid content from outer papery onion
peel and onion bulb of red onion genotype Bhima
Dark Red was estimated by gravimetric method.
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fEsetds # 0.38 Tfcrerd gl TSt e H 0.415 Tfierd $
Teehleligs H13 TS 18 (R 6.2) |
silyefiT va iR sifvefy faewameti & oy tepraiss @

Total alkaloid of 0.38 percent was recorded in
onion peel whereas 0.415 percent in onion bulb
(fig. 6.2). This class of alkaloid need to be further
characterized for its medicinal as well as non-

T 07t T Y. F&IVEU A T STxd ¢ . _
medicinal properties.
0.44 - Total Alkaloid (%)
~0.42 1
é
= 04
[=]
3 0.38 I
=
<036
El 0.38 0.415
S 0.34
Peel Red Onion Bulb

R 6.2 : @l @IST &Y AaaTRic fo fi|T 51 Y8 & 9189} udel fseid iR g § all UR H Uedblellss HTT Ufarard
Fig. 6.2: Alkaloid contentin percentage of fresh weightin outer papery peel and bulb of red onion cv. Bhima Dark Red
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Estimation of monomeric anthocyanin
contentinonion peel

Total monomeric anthocyanin was expressed as
cyanidin-3-glucoside equivalent (mg/100g).
Outer papery Peel of five red onion genotype of
ICAR-DOGR viz. Bhima Dark Red, Bhima Red,
Bhima Raj, Bhima Super and Bhima Kiran were
evaluated for total monomeric anthocyanin
content. Bhima Dark red was observed with
highest monomeric anthocyanin of 243.84
mg/100g and Bhima Kiran with lowest of 60.32
mg/100g. Anthocyanin content in Bhima Red,
Bhima Raj, Bhima Super was recorded with 171.60
mg/100g, 151.96 mg/100g and 106.61 mg/100g
respectively (fig. 6.3). Anthocyanins are important
source of antioxidant activity.
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Fig. 6.3: Monomeric Anthocyanin content of red onion cvs. Bhima Dark Red, Bhima Red, Bhima Raj, Bhima Super and

Bhima Kiran
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Estimation of ascorbic acid from onion bulb

Ascorbic acid is one of the essential water soluble
vitamins which is very essential not only as
antioxidant but also as important cofactor in many
biochemical reactions including the biosynthesis of
collagen. Being a water soluble vitamin, it is
required on routine basis and onion could be one of
its good sources. Red onion genotype has higher
observed ascorbic acid that white onion genotype.
Bhima Super and Bhima Dark Red had ascorbate
content of 17.61mg/100g and 11.97 mg/100g of
fresh weight respectively. Whereas, white onion
genotype, Bhima Shweta and Bhima Shubhra had
comparatively lower ascorbic acid with 9.86
mg/100g and 10.56 mg/100g respectively (Fig.
6.4).
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Wpifad 3T BT

Fig. 6.4: Ascorbic content in red onion bulb of cvs. Bhima Dark Red and Bhima Super and in white onion bulb cvs.

Bhima Shweta and Bhima Shubhra
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Tfrfafs @ 7O § e w9 W ST Y M aret

125

Free radical scavenging activity (FRSA) of
white andred onion

The antioxidant activity and Antiradical power of
red and white onion were evaluated by the DPPH
radical scavenging method (Brand-Williams,
Cuvelier & Berset, 1995), using the stable radical
DPPH (2,2-diphenyl-1-picrylhydrazyl) which is
reduced in presence of antioxidant active
substances. DPPH as stable free radical accepts an
electron or hydrogen radical to become a stable
diamagnetic molecule. The efficient concentration
(EC50) which represents the amount of
antioxidant necessary to decrease the initial DPPH
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IRHleR @1 wfifieE S g 50 ufier d& IRRP
St AT Bl B B H TN i -3 aR{pRD
&Y AT 1 Ui exct 81 33 BT HAR A SEaR
Ui —3fTaRPRD & T UfITRIc PR 81 dATel =T
StFuRey (3.92 o, /o, Sididiea) @1 § 50 99
Athe @ SiFvey (3.51 o, /fomn. Sidfidiee) &t
T | HH TR AT AT TS & Jol T | Ahg T
ST & forg ufr—Xfedel ufaRk (ARP) HHTR UTS T8
T Athe @ITST bl JeT H ATt RISt SH-TRau H dgeR
Uiy 3TaRipRE &HdT BT IdT IoidT & (drfeter 6.1)1
W FHERI Ud HRIR AT Jedied gRT Uh
AT agh AU} {3 STeT o 0T il 715

concentration by 50%, representing a parameter
widely used to measure the antioxidant activity.
Lower value of the EC represents a higher
antioxidant capacity. EC50 value of Red onion
genotype was observed lesser than the white
onion genotype with 3.92 mg/mg,,,, and 3.51
mg/mg,,,, respectively. Antiradical power (ARP)
was observed lesser for white onion genotype
than red one indicating the better antioxidant
potential for red onion genotype over white
(Table.6.1). All analytical data are calculated from
a calibration curve by linear regression and
computer-supported evaluation.

AT 6.1 : RITS & GI STHAYI & forg THAT WGl Td STATT AT & A1 A1 T IfSehet ufar (TeTRdt) &

Ay o TUTE) Aegar

Table. 6.1: Efficient Concentration in terms of sample concentration and DPPH concentration as
well as Anti Radical Power (ARP) for two onion genotype of onion

offqr &qr 0.652 3.92 25.49
Bhima Shweta

i 31h v 0.584 3.51 28.47
Bhima Dark Red
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Project 7: Transfer of Onion and Garlic
Technologies and Impact Analysis

Agricultural extension is the application of
scientific research and new knowledge to
agricultural practices through farmer education.
Extension activities help to disseminate the
technology and evaluate its impact for further
refinement. This project aims at improving
knowledge and skill of the farmers, extension
workers and all others concerned with onion and
garlic production demonstrations of improved
technologies developed by the Directorate and
conduction of various training programmes.

Conduction of frontline demonstrations

Frontline demonstrations were carried out in
three states viz, Maharashtra, Gujarat and Uttar
Pradesh during kharif, 1ate kharifand rabi seasons,
respectively 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 progressive farmers. The onion seed oflocal
varieties were arranged by the farmers.

Demonstrations in Maharashtra

Onion varieties, Bhima Red, Bhima Dark Red,
Bhima Super, Bhima Raj, Bhima Safed and Bhima
Shweta were selected for kharif demonstrations in
Maharashtra. Twenty five demonstrations were
carried out at 25 farmers' field in Pune, Nashik,
Aurangabad, Parbhani, Jalgaon and Washim
districts of Maharashtra state during kharifseason.
For demonstration purpose, 4 kg onion seed was
provided by the Directorate to each farmer.

Demonstrations in Gujarat

Onion varieties, Bhima Raj, Bhima Shakti, Bhima
Super, Bhima Red and Bhima Shubhra were
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selected for late kharif demonstrations in Dahod
district of Gujarat. For this purpose, 5 kg onion
seed (1 kg of each variety) was provided. Two
progressive farmers (one from Jamdara and other
from Ghodajar) were selected for carrying out the
demonstrations and each farmer was given 500 g
seed of each variety.

Demonstrationsin Uttar Pradesh

Onion variety Bhima Shakti was selected for rabi
demonstrations in Mirzapur district of Uttar
Pradesh. Ten progressive farmers were selected
from villages - Jalalpur Mafi, Bagahi, Keshavpur,
Bhavanipur, Gangpur, Pratappur, Ramnagar,
Purushottampur, Bhopti and Govindpur. For
demonstration purpose, 4 kg onion seed was
provided by the Directorate to each farmer.
Recommendations made by the Directorate were
followed in all trials. The schedule of various
operations followed in different trials is given in
Table 7.1.

aiferest 7.1 : 31 dfes ugefe ateron § faftrr fafdry & waa-wroft

Table 7.1: Schedule of various operations followed in frontline demonstration trials

TR A gars 20/06/2019 8/09/2018 24/10/2018

Sowing in nursery

dier gur 04/08/2019 23/10/2018 13/12/2018

Transplanting

JMURRT GRID MR il @ig 15 &1/3.  |MR @ 15 /3. MR &Y @5 15 /2.

Basal dose 25:40:40:30 fom. 40:40:60:30 fomar. 40:40:60:30 famar.
T /3. T /3. T /2.
03 3F, 2019 22 ITHER, 2018 12 fa=R, 2018
FYM 15 t/ha FYM 15 t/ha FYM 15 t/ha
25:40:40:30 kg 40:40:60:30 kg 40:40:60:30 kg
NPKS/ha NPKS/ha NPKS/ha
03/08/2019 22/10/2018 12/12/2018

Ugel! IR SR A fssda i 25 fopur. TgeIeH /. 35 fopuT. ASEINH /7. 35 . AgeieH /2.

AT 3 faa=R, 2019 22 Ja=R, 2018 12 SHasT, 2019

1st top dress dose 25 kg N/ha 35kg N/ha22/11/2018 |[35kgN/ha12/1/2019
03/09/2019
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TN TR SR A fsHE 35 . ATSgIeH /2. 35 fopm. AgeoH /3.

Cie] 18 3R, 2019 7 =R, 2018 27 SR, 2019

2nd top dress dose 25 kg N/ha 35kgN/ha07/12/2018 |35kgN/ha27/1/2019
18/08/2019

G&H IS qdl Bl fsgda 5 g /fereR 5 W /fereR 5 g /foreR

Micronutrient spray 5g/L 5g/L 5g/L
02/09/2019 22/12/2018 06/01/2019 |27/1/2019 11/2/2019
17/09/2019 21/01/2019 25/2/2019
02/10/2019

SH] 18/11/2019 15/02/2019 6/4/2019

Harvesting

it aleront 7 srafora Hae Al a1 faaRer FR Rga
g

THY IR BRAT : RN RIR PR A Uged @a A st
Hgell & Hold, WRUTAR] TAT YeRT bl ge—IT TT| ISt
g RN (3R : 1.5 Hiex ISl x 4 Hiex &fdft x 15
At Sl IR Y T | ST AT 1T A B aredt aifey
A g9 & folq gaTs & g dfisti ot 2 7/ fomar. T hr R
w RRM F ITARd fhar w1 R IR axd a9
Y 50 fopuT. MeR Y &g 3iR 10 . o e ot
fiyeTr | gaTs @ ugel, FRal o e fhar mm sk
Sq 2 fifar. /faer 1 @R W ERUTIRTIAS
Uit o fsgepra fopar waml SISt ot 3 a9/ foma.
IS Y R R prdeim T Su=Ra fear wam| i1 (35
T /IR DI 3T 3R Hf prive & A1er fieTTe) pdRi
H IR 9T ™1 S BRI 3reraT Ukt b ff 8 [t
T BT R/GT T 3R 1 — 1.5 I}, H Tex18 ) it
BT T TAT| 91T T i1 R Bt Y goeh! U= a1 X
REZINEIFCIRIE

SHIN TRITR H_AT Td Ui -49oT : Gt — 907 R F 94
WA H e b A AT Dl TS MR I I Al 3R
A1t & gl ot g M| ST IR PR I S 15
= MR $l @ig/3. e 1 3y R & e 15
[, St 3k 60 Hiex odlt At TR F 1.2 Hfiex Tl
@il | dig &l 91 fahar 7| gier 90T AR | Uge,
5 Riams o= IR 1 99 3rerar e fpar mam 3iR
WRUGIRAIG  Uesifyenfom (2 fifr. /forex) ot
fessra oo TaT| Uig Bl I@TeA & 915, IR & Th-
fETE R Y dre R m 3iR SISt @t AT TR < e

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

Nursery raising: The debris of previous crops,
weeds and stones were removed before bed
preparation. Raised beds (size: 1.5 m width x 4 m
length x 15 cm height) were prepared. Seeds were
treated with thiram @ 2 g/kg seed before sowing
to avoid damage from damping off disease. At the
time of bed preparation, 50 kg of FYM and 10 kg
vermicompost were added. Before sowing, the
beds were moistened and 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. 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
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and then seedlings were kept for an hour in 10 L
water having 15 g carbendazim.

Pest and disease management: Foliar sprays of
carbosulfan (2 ml/L) with 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 and
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 Maharashtra in kharif
season revealed that the germination percentage
(98), average bulb weight (80g) and yield (265
g/ha) of Bhima Dark Red was the highest. Bhima
Super (245 q/ha), Bhima Raj (235 gq/ha), Bhima
Red (230 g/ha), Bhima Safed (225 q/ha), Bhima
Shweta (220 g/ha) also yielded more than local
variety (175 q/ha).

The germination percentage (96) of Bhima Raj,
average bulb weight (90 g) and the yield (450
g/ha) of Bhima Shakti were the highest in late
kharif demonstrations in Gujarat. Bhima Super
(430 gq/ha), Bhima Raj (425 q/ha), Bhima Red
(400 g/ha) and Bhima Shubhra (380 g/ha) also
yielded more than local variety in late kharif
demonstrations.

Demonstrations conducted in rabi in Uttar
Pradesh revealed that the germination percentage
(96), average bulb weight (84 g) and marketable
yield (348 q/ha) of Bhima Shakti were more than
the local variety. The varieties developed by ICAR-
DOGR were found superior over the local cultivars
inall the demonstrations.

The performance of trials at different locations is
givenin Table 7.2.
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Table 7.2: Performance of frontline demonstration trials at different locations

HERTE TWNIh ofiqr ¥$/Bhima Red 93 75.00 230

Maharashtra |Kharif  |*|7 81 ¥$/Bhima Dark Red 98 80.00 265

|1 o= /Bhima Super 95 74.00 245

AT I57/Bhima Raj 92 75.00 235

i1 Fthe/Bhima Safed 94 76.00 225

T 4d1/Bhima Shweta 96 78.00 220

i/ Local 82 62.00 175

ORI g8t |sffer ofth/Bhima Shakti 93 90.00 450

Gujarat el 41 gu=/Bhima Super 94 82.00 430

Late A7 I%1/Bhima Raj 96 75.00 425

Kharif |fmr¥s /Bhima Red 90 83.50 400

41 9/Bhima Shubhra 94 85.00 380

Fg/Local 75 70.25 250

SR T <t a1 o1t /Bhima Shakti 96 84.00 348

Uttar Rabi 1/ Local 75 72.00 270
Pradesh

IR AT & qopleel H WGBS — @51 (6 AgqT SIJaUM Foanerd gRT faefid &l 18 fohel o1 ugel dga”

BIRIRIEIN

The varieties developed by ICAR-DOGR were found superior over the local varieties.
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TSt (vfered i) Ua oegd (Vferad derged) s
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I | ST SUANT ST 1T 4g] TRUTRS Sarsal & dik W)
fopar ST @1 31 R =t SiR g Uee WO ¢,
I yRuRe ug-fufdeer sitwefla ottt afer
PR, DT ST IPRUT R 3R THIUM &R b folu
TR o T | e denfe & & 30 faaws &
T ST U IRUTRG fferRI &1 pTor e faam
YO & fore faQwst it ufforar ot i wrge & drdae
R fHaT T PT 58 TR RFH @IS T W@
Hoed & U N et o, § 27.58 uferd ¥ 120 &
31f¥es o7 TPIR AT 3R 55.17 Uy § 100 F 120 &
ffT wpR g | (150 ¥ /) P aRuRe ug-
frfopear aitwefi AR & g9 e Sufdr 3iR
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Documentation and validation of ethno-
veterinary medicinal practices of onion
and garlic

Onion (Allium cepa) and Garlic (Allium Sativum)
are important medicinal herbs apart from its
culinary uses. They have wide array of uses in
ethno-veterinary medicine since long time. The
study was conducted to review, document and
validate the ethno-veterinary practices in which
onion and garlic are dominant constituent. The
validation of the ethno-veterinary practices was
done with 30 experts from the relevant scientific
field. The responses of experts for validation were
taken on three-point validity continuum. Among
the 58 formulations in which onion was major
ingredient 27.58 per cent were claimed to have the
score above 120 and 55.17 per cent were scored
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G T, e TAT Tl I & Y g BT ST ug
ferforeT I grT T B |

qRuRe ug-fafher siwft & @t it oo faftr
ST B Tepclt 2 feivens TRiq TR GYaxTST & arel Uy
UTeteh! o feTq fSmTehT fob Wil a1erdT Yo URAIRD wed
gfaeT faepedl e Uge el Bl STUET I ST W ag
T8 R TP |

between 100to 120 (outof 150) shows their wider
applicability and validity in ethno-veterinary
practice. The important onion based ITKs having
validation score above 120 are given in Table 7.3.
Out of 47 formulations of garlic with other herbal
additives, 57.44 per cent were claimed to have the
score above 120 out of 150, shows their wider
applicability and validity in ethno-veterinary
practice. The important garlic based ITKs having
validation score above 120 are given in Table 7.4.

The results showed that onions have a wide array
of uses in ethno-veterinary practices, ranging from
treating gastro-intestinal problems like tympany,
indigestion, bloat to proven insecticidal ant
parasitic, repellent and antiseptic actions with
different dosage and formulations. Onion is
effective on various diseases due to unique
combination of different compounds including
fructans, flavonoids and organosulfur compounds.
Due to allicin and other sulfur compounds, garlic
has antibiotic, antibacterial and antimycotic
properties. Ethno-veterinary use of Garlic was
found for curing cough, cold, fever, urinary
problems like oliguria & anuria, bloat, foot and
mouth disease, pleuropneumonia, otalgia, dog
bite, snake bite, trembling, respiratory system
disorder like pleuritis and pneumonia, yoke gall,
bone fracture, flatulence, wounds and gangrene.
The validated practices of onion in ethno-
veterinary medicine may be useful particularly
among poor or remote livestock rearer who can
neither afford nor may access expensive or distant
conventional healthcare options.

qTferet 7.3 : wTST & URURS ug]-RIfHed SUdT &7 dear @hRR

Table 7.3: Validity score of ethno-veterinary uses of onion

Al AT Y | iRT ShgT AT
QTS (fere 1aT), 31exe (fSTISraR SHifthRier) T & (UhactT GATHRITCST) o o80T &1 thifs
Bloat
Feeding of mixture of onion (Allium cepa), ginger (Zingiber officinale) and hing
(Ferula asafoetida)

136
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e 31aT Ue ¥ i1 3pgl aFT

B (Bar TETHIfCET), @S (Ufor/ i), JEg (UforM Hersad) aUT Sland (SavaHT
3 (YAF 50 ) BT Gt AT U WHIfId g 1 fam )

Bloat

A paste of asafoetida (Ferula asafoetida), onion (Allium cepa), garlic (Allium sativum) and
ajwain (Trachyspermum ammi) (50g each) given to affected animals.

134

wAle AT e A T ShgTaAT

TRTT 250 T @IS ( Oforrar iaT) SIA, 50 U TUT & (et TATHHEET) T 100 IT 9
3Tt avE A fAeTTes ugRit o o § |1 R o )

Bloat

About 250 g onion (Allium cepa) juices, 50g asafoetida (Ferula asafoetida) and 100g salt
mixed properly and given twice daily to animals

132

wAlc AT e H T ShgT AT

UM B (ool TATHITRST ) ToAT 200 UTH WITST ( Uferrd HiaT ) 1 el 31eraT URe IR foba
3R I 100 I rareft ufRr & e g | v uget @t far m

Bloat

Apaste of 10g asafoetida (Ferula asafoetida) and 200g onions (Allium cepa) prepared and
given orally with 100g kasodhi leaves to infected animals.

132

fowd=h

It (Gferre T ) (500 UMW), TR (JHvaHT st ) (25 UT), Biel 7= (25 UTH) 3remEr
ofRT (250 T TUT ST (25 HTH) BT Frsfor wuTfae ugat o far mam

Tympany

Feeding of onion (Allium cepa) (500 g), ajwain (Trachyspermum ammi) (25 g), black salt
(25 g) ormolasses (250 g) and soda (25 g)

132

T ORI ghHvT
3SR (Y STt RieT ) T TSt ( Tforrm HiaT ) o URe 3TRrdT Bitet & WA bt T

Ectoparasiticinfestation
Application of paste of ginger (Zingiber officinale) and onion (Allium cepa)

130

Jree / feed=

I ( Uferre T ) 25 U1 3T 3ITar (ZHRgHg /) 25 T o7 e J1efaT 31
Indigestion/Tympany

Extractof onion (Allium cepa) 25g and ajwain (Trachyspermum ammi) 25g

128

=AIC AT U | iRT 3BT aAT

100 T TS &) ( Gl HiT ) Y 3Fee) A | goael ) 250 T A=l (SRyepT 7157 ) Tt o |rer
fieTma T SR T uggett @l i o Jr-ofH IR Hg ¥ e

Bloat

Crushed 100g onion bulb (Allium cepa) mixed with 250g mustard (Brassica nigra) oil and
given orally 2-3 times a day.

124

@A HH

UfeRT (PN~ AeTgam ) + ST (Gferm 1T ) + iell SIRT (4 GRITT Figw) + S 3terar
BRI + afr (FHIRI=g dersam ) & firsor arel S| ug ' ez m |

Loss of appetite

Mixture of coriander (Coriandrum sativum) + onion (Allium cepa) + black cumin (Carum
persicum Boiss) + curd or black cumin + coriander (Coriandrum sativum) juice fed to the
animal.

124

Continued on next page.....
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ararer / fewi=ft 124
TTRT (GRIeITgT aNile ) Y afRRIT + 3rotar (Zdhgdg arft) + @t (vforrm Hiar )
Indigestion/Tympany

Leaves of pangara (Erythrina variegate) + ajwain (Trachyspermum ammi) + onion (Allium
cepa)

YT G 124
B8, WS (o i ) Tt Harehel (G147 FparEiaT ) &1 afidi o 517 ot grfad agg & fem
g7l

Flatulence

Mixture of whey milk, onion (Allium cepa) and leaves of sitaphal (Annona squamosa)
given to suffering animal.

Ue e 124
STaRE (FehiagHT 3t ) (100 I), @t (vford wigr ) (200 #M) doT aE Us (HIsed
STtf=~TeT ) Y I STg o fs10T ot ug i Rayetra |

Flatulence

Mixture of ajwain (100g), onion (Allium cepa) (200g) and aerial root of banyan tree (Ficus
benghalensis) fed to the animal.

Ue e 124
BTG H FHH T3 H @ ( Oforray HiaT ) T el (RGHT T ) UTSER o giet Dl T ugl ol fazm
RIE2IN

Flatulence

Suspension of onion (Allium cepa) and turmeric (Curcuma longa) powder in equal
quantity in whey milk given to the animal.

U] IR HehHuT 122
T Tg i T IR ISP 2 — 3 T I1G Ahe ST (Tforgd HIuT ) o hal T Tl ST 37 3R
EeT JTIdT URE 3T TN I 311 &R IR U & IRR Pl &l <

Ectoparasiticinfestation

Application of extract and paste of the bulbs of white onion (Allium cepa) on the skin after
every 2-3 hrs.and washing of the body every time.

] 122
I SIRT (Svr gRfes arew) + afar (FIRI=gT dergad ) + 8 + @I (Vo diaT) + S8

Rumination

Black cumin (Carum persicum Boiss) + coriander (Coriandrum sativum) + jaggery + onion

(Allium cepa) + curd

EICE] 122

I (Gferre Har ) 500 UM, ISR (ZHNTHT 3t ) 25 U 3iR Blell THH 25 UM BT IrSeX
SRR I Tep fofex Ut H firetTens THTfare 9e) 1 S|

Indigestion

Onion (Allium cepa) 500g, ajwain (Trachyspermum ammi) 25 g and black salt 25 g
powdered and mixed in one litre of water.
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Table 7.4: Validity score of ethno-veterinary uses of garlic
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fowi=ft

g T T[T Z3TT 3TICT, SFSTa (G st ), Heft (ST bl fiem vat. ), s, &t (Uforr <iar ) €
(ocTT TATHRITCST ), TEg (UforT WeTead ) e geal (PRGHT i ) DI Uep 1Y et wifad agg &1
T

Tympany

Mixture of kneaded wheat flour, ajwain (Trachyspermum ammi), fenugreek ( Trigonella foenum-
Graecum L.), jaggary, onion (Allium cepa), asafoetida (Ferula asafoetida), garlic (Allium sativum)
and turmeric (Curcuma longa) mixed together and fed to the animal.

138

fewd=h

FeME (NTRIBH STITHRe o) + fever &t ufm (fier sfsa ) + aeqg (Vform Hergad ) + Bk
(St=ISTIgeT YereH )

Tympany

Leaves of kadavi (Taraxacum officinale Wigg.) + leaves of dinda (Leea indica ) + garlic (Allium
sativum) + triphala (Zanthoxylum alatum)

134

Y, Preft e (aTguR 7785 ), 31e’es (RiforeR siiftRmer ) Tt e (Ufora Hersam ) @ & aiiet srerdT uve
I 3l IRIER 9T H F1T AT 3R Tep WA I U Pl RETTRAT TAT AT AR W 2l U & R SR T R Hel
71

Cough, cold and fever

Paste made from ghee, black pepper (Piper nigrum), ginger (Zingiber officinale) and garlic (Allium
sativum) divided into 2 parts, one part fed to the animal and other part topically applied over head
and neck.

132

Ue el aHT vd sraree

rhet e &S (SHIATerr Iger ), 98T (SHIorT defiReT ) T STiael (THfecrar STfhRATerT ) (Idd
50-50 A1) P 3FET TRE W WA= et w1 & (Risfiform widfee ), e (vlerrm T ), ssiar
(graRTRTERT T1ger ) e wefY (ewrn Breder ) (A% 2020 UM) B <6 dvg | IT Tar| Q1 fEysior
1 3o N fireTmn T 3R FHT 400 ffer. urht 7 firetes ves 37 o g1 aR ug &t iz

Stomach problem and Indigestion

Triphala i.e. harad (Terminalia chebula), beheda (Terminalia bellirica) and amla (Emblica
officinalis) (50g each) grinded and mixed properly. Another mixture of clove (Syzygium
aromaticum), garlic (Allium sativum), ajwain (Hyoscyamus niger) and methi (Medicago falcata)
20g each prepared by grinding properly. The two mixtures mixed and about 400ml water added
toitand then fed to animals twice a day.

132

YT e e AT T STaTa

AT (Vlorre HeTsa ) LT 31e=e ( STfSa STifhReT ) &1 S8 a aRTeR H1=T H fer mm|
Stomach problem and Indigestion

The paste of garlic (Allium sativum) and ginger (Zingiber officinale) rhizome in equal parts

128

SR UTTeT — SRR e =g
ER! (PRGHT T ) + TG WIS ( ferrey HaT ) + STSTaras (3w diciad ) + aedy s (Ufora Hergam ) |
Hft Fered! (D 25-25 UTH) & 31 b g &1 b forw e & Sr—fi IR =T fobam ma arerar RpmR wi|

Respiratory system- pleuritis and pneumonia

Turmeric (Curcuma longa) + white Onion (Allium cepa) + ajwain (Carum copticum) +bulb of garlic
(Allium sativum). The extract of all the ingredients (20-25 gm each) drenched daily twice-thrice
for two days.

128

Continued on next page.....
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o He et Ao 128
ga1 Eg (vferrd Wergam ), i (RiraR siifthRier ), i (Fbivgsg a7t ), Frep a1 T8 & firsmr &
Meft TR B 7|

Respiratory disorders

Tablets prepared by mixing young garlic (Allium sativum), sunth (Zingiber officinale), omum
(Trachyspermum ammi), saltand jaggery.

o sryar @i, ofidvd gEr 126
ftor (STerafofar cictmiferar ) Bt ©ict + @ISt 6 v (Vforgg T ) + ISR (B BICIpT T.) +
G D1 s ( Tferr Hergan )

Cough, cold and fever

Bark of shishum (Dalbergia latifolia) + scales of onion (Allium cepa) + ajwain (Carum copticum L.)
+ scales of garlic(Allium sativum)

H% AT @i, ofia va gErR 126
g (Uforrg Hergad ) iR a9 Y ufirl (ST aeiyg ) ot FRae Tt ot e wm|
Cough, cold and fever

Grinded garlic (Allium sativum) and bamboo leaves (Bambusa vulgaris) fed to cows.

H% AT @i, ofia va gErR 126
SIRT (Pl Rifteer ) qen e (Uferm Hergam ) o Tt # SaTeta ug] ol et |
Cough, cold and fever

Jeera (Cuminum cyminum) and Garlic (Allium sativum) boiled in water and fed to animal.

HE AT @, ofid vE gER 126
TR ($RrepT A1 ) & TRA I H ARG ( VferT Hergad ) bt fieta) gHTfad 9 P IR IRR W el |

Cough, cold and fever

Warm mustard (Brassica nigra) oil rubbed over the entire body of animal after adding garlic
(Allium sativum) in it.

YT Wedf wHwT Si srre 126
TGR (ShAIGIGT STTSHUcd ) Y T 3 — 4 URRI, 40 — 50 T ST ( Tforr Hergad ) e 40 — 50
T gest (PRGAT ST ) 1 Foded I U fofex UT=it H I&Tel of | ST 21F o 9IS 3 8107 1 THIfad g i |
Stomach problem and Indigestion

About 3-4 leaves of madar (Calotropis gigantean), 40-50g garlic (Allium sativum) and 40-50g
turmeric (Curcuma longa) crushed and boiled in 1 litre water. After cooling, the mixture given to
the suffering animals.

U HaH TR Ug STaTe 126
200 I 3R (fT7eR S7ifhRer ) T 200 T e (Ufora dersam ) & T &1 alet 37erar Uve
TR I T UL B o

Stomach problem and Indigestion

Mixture of 200 gm of ginger (Zingiber officinale) + 200 gm of garlic (Allium sativum) paste given to
the suffering animal.

Ue el 9o vd e 126
G (Vferr Hergad ) & dal o1 S Hg 9 fem|
Stomach problem and Indigestion

Garlic (Allium sativum) bulbjuice given orally.

Continued on next page.....
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ferd=h

e (Vferrd Werged ), SStari (Fbivasd st ), et fird (TrguR Are7 ) qen W ($Ryepr 71897 ) &
A AR (SPAIGIHINT STTFHISTT ) SR AT T (BRI fbvger ) 1 s R fova |
Flatulence

Prepare a mixture of madar (Calotropis gigantean) and amaltas fruits (Cassia fistula L.) with garlic
(Allium Sativum), ajwain (Trachyspermum ammi), black pepper (Piper nigrum) and mustard
(Brassica nigra) oil and given mixture to the sufferinganimal.

126
AT (Tferm ¥cTgan ) e & 6 gepel, AT (PldeT ~JRIBT ) &b el JMMaRT (25 T), Wit (ger
IRISFSRIePT ) I ST 374aT BIet (25 T, U (T15YR #ficeT ) & S URRI, STeNT (SIeItrser thel ) & 40
5T 3T 31eRep (FRIfraR ST RATeRT ) Y 125 UM STei B YIRIR ITSeR SR RT3 UTSeR ! ATd JHT o
ST THIFIT ug) 1 Gg ¥ et mi|
Tympany
Six pieces of the bulb of Garlic (Allium sativum), fruit covers (25g) of coconut (Cocus nucifera),
bark or roots (25g) of bhimkol (Musa paradisiaca), 10 leaves of pan (Piper betel), 40 seeds of
jabrang (Xanthophyllum phesta) and 125g rhizome of ginger (Zingiber officinalis). All these
ingredients area grinded to powder. This powder divided into 7 parts and given orally.
Ate 3raT de H i SHgT aIAT 126
UC 3T (FIelT4 SR ) (3T 1 T ohe), Bt (GRPAT ArTT ), S (et AT ), T (AT
TEIRIRRT ) (SHTOR T Ueb TR, €Y, S1eg (Uforrs dergam ), diuet (wrgany Refiforiar ) g& &t siet &
& firs107 o ST aggatt ot et mm|
Bloat
A mixture made with Pat alu (Solanum tuberosum) (one type of potato), turmeric (Curcuma
longa), bel (Aegle marmelos), gad (Euonymus atropurpureus) (one type of creeper), ghee, garlic
(Allium sativum), bark of peepal (Ficus religiosa) tree fed to the cattle.
iIe SryaT Ue H i ShgT gl 126
ARG (VforH WeTsad ) Y B wferdl, €T (heerr TATBIST ) Teh gedht, TRal (s A15aT ) At b QY
TET AT 10 I TGATR (ST FARTSS ) A 9+ 8701 1 aglati ot et mam|
Bloat
A mixture of few cloves of garlic (Allium sativum), a pinch of asafoetida (Ferula asafoetida), two
spoons of mustard (Brassica nigra) oil and 10g of navsagar (Ammonium chloride) fed to the
animal.
ST 37raT e H iR FhgT eI 126
TS, e (Ufora HeTsa ) T 31exa (fTforaR SiifthiRiier ) 1 a1 et 37/aT Uve ! ugatl ol e |
Bloat
Jaggery, garlic (Allium sativum) and ginger (Zingiber officinale) paste given to animals.
i 1 avep e 126
G (Uforgw Sergam ) & @, diels (vaN=erg dfigretes Tet.) & divil, fodeft (grguv &7 ) & well &
URC 377aT B IR fRaT 1T 31§97 U Y 99 & TIfar SRR & TR SR ST T |
Yoke gall of bullocks
Paste from bulbs of garlic (Allium sativum), seeds of amaranth (Amaranthus paniculatus L.) and
fruits of long pepper /pimpli (Piper longum ) prepared. The prepared paste applied externally on
the affected region.
YT e T 126

Continued on next page.....
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e va e TR Ug SraTe 124
QST (Oforerm HiaT ) ST STes (Vforr HeTsad ) dhal Bt Pacias UNT STRIAT Hilel ST 1T 3R I g
fetrar |

Stomach problem and Indigestion

Onion (Allium cepa) or garlic(Allium sativum) bulbs mashed and the paste was fed.

e raT Ue o i ghgI gl 124
I (OvacTT TATRITCST ), @ISt (Gfererd 1T ), JTesq (Ul Hergant ) iR orsare (JbvuHa st ) (Fs
50 — 50 IT) &Y fAeTen IR STrdT et ST 1T TR S I ugg ot faam |

Bloat

Make paste of asafetida, onion(Allium cepa), garlic (Allium sativum) and ajwain (Trachyspermum
ammi) (50g each), and given to affected animals.

GIAC I 124
A (vomfeRaeT 33T ), e (Tferam Hersa™ ) Y o8 Hferd, 3 — 4 Tfer & Morrt 3R HEA TSR
(I TRIaT 9PR ¢t H) T MMUF | TR T, ST blct 3@l URe IR T 17 a1 uggati of aie
37T P Y T TR DT o1 fplT 7T

Cutsand Wounds

A handful of neem (Azadirachta indica), a few pods of garlic (Allium sativum), 3-4 naphthalene
balls and carbon powder (from waste battery) are mixed, prepared its paste and applied on the
cuts and wounds of the animals.

pifered 124
AT ST (bIvgsa STl ), BTt F9ep, Prett o (7T 71574 ), G (H7eT 91ggRer ), 5t (Zreamierr
I i ) T e (Tl ergar ) | 91 AT ug ot R

Colic

Feeding mixture of Ground omum (Trachyspermum ammi), black salt, black pepper (Piper

nigrum), mint (Mentha piperita), fenugreek (Trigonella foenum-graecum) and garlic (Allium
sativum)

HE AT @i, ofiava gErR 122
SIRT (Pl Rifteer ) qen e (Uferrm Hergam ) & 11 TR 9 e mm
Cough, cold and fever

The feeding hot soup of jeera (Cuminum cyminum) and garlic (Allium sativum)

few+ht 122
e ( Vfer ergad ) dal ol R |

Tympany
Garlic (Allium sativum) bulbs fed.

&R TOTTEAY — g Rfew e =A== 122
3R (FAfora SifthReT ) + Wis (R siifhRier ) (T 31axdh UTSeR)  + Hihe WIS ( Ufergd Hiar )
+ EEEs (v @Ry ) + Fett AR (TEwR A157m ) & 9 + gy (vferrm Hergam) + A
(frfemr Ricdfey ) & uRal  + ARRESE! (RIAT=T TG ) + SwgRel (SFsireft Bicwher )|
SRIF FH) gep! (FAh 50 [ 100 TH) & b A 4 - 5 &A1 dob i 7 gF srear i IR |

Respiratory system- pleuritis and pneumonia

Ginger (Zingiber officinale) + sunth (Zingiber officinale) (dried ginger powder) + white onion
(Allium cepa)+khaskhas (Papaver somniferum) + seeds of kali miri (Piper nigrum) + garlic (Allium
sativum) + leaves of Menaki (Gymnema sylvestris) + leaves of narayanmakadi (Paramigniya
monophylla) +leaves of bendurli (Dendrophthoe falcata). Extract of above ingredients (50-100 g
each) drenched twice or thrice/day for 4-5 days.
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®. HAA JUR
RETOT

<o § AT fafts i W ST U6 g b e 869
Ud 438 SIFGEl BT el fhdT TATI HIh3rd -
RN W& e SIAY Reerd, ISR § oy
TifirepTe aTel WS § Tt HRAE o SR el e & 8
SFGRl TUT Ahe See Dl 14 wifeRil § 300
feer/z. @t aifres Y fauum AT Iu g5t T
Safs W% H e F SR 31 A1 3R 6 W WS
SHgEl 7 200 fiheet /7. | 31t &Y fauur I Iust
St 1 TS| SR TR Uesd! @it HIH & GRM, el
SR 6 6 Uil | 400 fiheet /2. | oft st fi
g IR IuST &5 ot 15| e HHfErpTet aTel =TT H,
HIPH3TY - Hamscivd, R, S g PR | &t
AT & SR 6 Wil H Fe 31 faqum arg Iust
TR &1 TS Igus @, arfrean fauue aw
SO Bl HIHIHIT — WIS T oTg]f e FHeamer,
IR H @RI HFH & SR &St fobat 7| STaIfes,
PR H W AR B GRF ©: Wil a1 w15
(204), uifr 9 (188), wifer 25 (177), wifer 54
(175) dm wifyr 26 (170) ¥ 3rftrpas fquoE amg
30 o1 1 TS| A g PN faafener, drmag A
7t ey 7 1fies ot Germefier SR uered 7T Hfcrerd
St 1 TS| 7Y USHHPIA oTe<d H, SRR, PRI |
ara TRl § 200 fibeer/3. 1t aiftre & fagom g
U o Pl TS| S S elEeprel g H,
Hemsciva, SR, S 9 HHR 4 ©: Wil § 350
fibeat /3. 9 31feres hit fauur a1 Iust &1 i 15| 7,
AP TAT AN Pl TR < & fAfdr ST 5 ot 26
T TR TS U g Dl bl 37T e fhesdt
ORYeroT 3T fome U (arfetepT 8.1) |

A.Crop Improvement

Collection, evaluation and conservation of
onion and garlic germplasm

A total of 869 onion and 438 garlic germplasm
were evaluated at 7 different centres in the
country. At ICAR-DOGR, in short day onion, more
than 300 q/ha marketable yield were recorded in
8 red onion germplasm and 14 accessions of white
germplasm during rabi season, whereas, more
than 200 g/ha marketable yield were recorded in
31red and 6 white onion germplasm during kharif
season and more than 400 q/ha marketable yield
were recorded in 6 accessions of red germplasm
during late kharif season. In long day onion, the
highest marketable yield was recorded in six
accessions during rabi season at ICAR-CITH,
Srinagar. In multiplier onion, the highest
marketable yield was recorded in 5 accessions
during kharif season at ICAR-DOGR. Whereas, the
highest marketable yield was recorded in six
accessions Aca15(204),Aca9(188),Aca25(177),
Aca 54 (175) and Aca 26 (170) during rabi season
at Coimbatore. More than percent TSS were
recorded in 7 accessions at TNAU, Coimbatore. In
short day garlic, more than 200 q/ha marketable
yield was recorded in five accessions at RRS,
Karnal. Whereas, in long day garlic, more than 350
g/ha marketable yield was recorded in six
accessions at CITH, Srinagar. The onion and garlic
varietal/hybrid trials were conducted at 26
locations in different zones of the country at main,
voluntary and co-operating centres (Table 8.1).

et 8.1 : WISl U oTgqH ot el vd W el & utervn g RAfvs S=

Table 8.1 : Different zones for Onion and Garlic Varietal and Hybride Trials

Srinagar, Almora, Mukteshwar, Palampur, Ooty, Tripura, Sikkim

Continued on next page.....
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Jammu, Ludhiana, Delhi, Karnal, Kothputli

II

PR, BTt

Kanpur, Kalyani

III

STFeYR, IR, I
Jabalpur, Raipur, Akola

IV

Junagadh, Nashik, Rahuri, Rajgurunagar

VI CINGEAes GI-‘Ic:j’Q'), DITHCR, YRdTs, %\C'lellq

Bagalkot, Bengaluru, Coimbatore, Dharwad, Hyderabad

T & foveHl / HaR Tl oot Jeianet
Y UG THhTE ATl @RIt RISt & fahed

IS WP TeT QTS fhe : 3mgset X |, el
g g fy ufafeat & Sim Hr 11 deamft
(248.76 fheel/R.), SIF 3 AT deREE (514.87
féhcat/2.) TUT PR (201.8 fbeel/2.), SIH 6 1
faoue 9 Suet & fou ufaft Sensfier 1625
ISP BT A I8 UTS TS| SIS 1626 (196.4
fihee /2.) ff PR, S 6 H fuuH a1 Sus & HaY
o Sgeiu B Q S8R UTE T2 |

TSI @RI Athe WITST fh : 3T Wi H, 514 6
o PR (195.1 fbed/z.) T gevErg (530.57
fiheet/2.) o SiansfiaR 355 fauuH I Sust & forw
SRETT FI A R IETE |

T - 1 TR ATt TSt fed @ Geiet - 1 @R A,
AT =S et Y 1 ufafdat ot St mm ufafy
IR 3 fquuE I IuT & v rpier (229.71
fheet/3.), S 4, T1RT®H (267.5 fieet/3.), 9 5,
IrEdle (269.8 feat/2.) T dRFER (213.5
fipceT/2.) , I 6 | 3R STeeTqR H TReidY 3 (181.4
fihcel/2.) T ARedt 4 (190.26 fiheer/2.) T
SIg®, SIF 6 # SRSt 4 (391.26 fded/z.)
SHEHIT Y H e UTS T |

TE- 2 T dATe WSt {6 : e IR wfaftat o 9,
fquuE I Sus & v ver 883 (412.41 & /7))
FATE, S 2 TAT HIPHITY — TS T AGG ST
fRemer (244.17 f5./3.) (SH 5) H; 3plan (I
4) 4 SRiSemR-dra--3 (327.75 f#./3.);
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Onion Varietal /Hybrid Evaluation

ShortDay Kharif Onion Variety

IET Kharif red onion variety: In IET kharif, two
red onion varietal entries were tested. The entry
DOGR-1625 was significantly superior for
marketable yield at Kalyani (248.76 q/ha), Zone
[1I, and Hyderabad (514.87 q/ha) and Coimbatore
(201.8 g/ha), Zone VI. DOGR-1626 (196.4 q/ha)
was also significantly superior for marketable
yield at Coimbatore (Zone VI).

IET Kharif white onion variety: In IET kharif,
DOGR-355 was significantly superior for yield viz,,
195.1 q/ha and 530.57q/ha respectively at
Coimbatore and Hyderabad in Zone V1.

AVT-1 Kharif red onion variety: In AVT-I Kharif,
two red onions varietal entries were tested. The
entry RGP-3 was significantly superior for
marketable yield (229.71 q/ha) at Akola, Zone 1V,
Nashik (267.5 q/ha), Zone V, Bagalkot (269.8
g/ha) and Coimbatore (213.5 q/ha), Zone VI, RGP-
3 (181.4 q/ha) and RGP-4 (190.26 g/ha) at
Jabalpur and RGP-4 (391.26 q/ha) at Bengaluru,
Zone VL.

AVT-I1 Kharif red onion variety: Out of four
entries, L-883 (412.41 q/ha) was significantly
superior for marketable yield at Karnal (Zone II)
and ICAR-DOGR (244.17 q/ha) (Zone V), DOGR-
KH-M-3 (327.75 q/ha at Akola (Zone 1V), L-883
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IMTeIpIe (S 6) B TaT 883 (239.60 féee/R.), U
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SFET B I Dl IR TS TS| S InTeAble, S
6 o dlencfleR-wge-1 (258.50 fi./3.) 3R
SlaNSieIR-@Ige-2 (278.40 fih. /3.) SeR UTE T

Y TSI HdTe <&t =ret i

JTSESY Y fTeT TSt BT : STTeT WIS bl & fovet bt
ST TRIT | fIOue IR U & AT | SleTiSiaR 1625
S 2 § g™ (354.76 féea/z.) |, 919 3 H
HHR (287.75 feat/2.), ST 5 & T8d TR
(437.14 fipead/3.) T 99 6 & dgd URdATS
(634.60 fircat/2.) © SgE-a vy I 9gdR IS TS|

TS I} ol1eT TSt R : fA9u Ty SuST b A B
gfaft defigg 1 S 2 & d8d ARAT BN THUH
TRIH, T3 gl (298.80 f&h./2.) H IR SIF 4 & dgd
Pl (270.30 8. /2.) T SPE-1T HY I 98K TS TS |

TIt-1 & AT TSt B el TS D e IR
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SRS 3 Pl S 4 & Tgd STeATR (226.71 . /7.)
4, 99 6 & ded URaTs (585.10 f./3.) d, T4 3 &
T Peamlt (245.78 fh. /2.) |, IH 4 & T8 IR
(162.42 f#5./2.) ¥ @R W9 6 & d&d gNEE
(305.32 fi./3.) § SgEIT $U I SR URIT AT
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(239.60 q/ha), L-849 (241.50 q/ha) and DOGR-
KH-M-4 (240.30 q/ha) at Bagalkot and L-883
(484.01 q/ha) and L-849 (409.00 q/ha) at
Hyderabad (Zone VI).

AVT-1I Kharif white onion variety: Three white
onions entries were tested. DOGR-361 was
significantly superior for marketable yield
(251.21 q/ha) at Kalyani, and DOGR-344 (192.75
g/ha) and DOGR-361 (190.75 q/ha) at Kanpur,
Zone III. DOGR-361 was significantly superior at
Bagalkot (272.60 g/ha) and Bengaluru (343.63
q/ha), Zone VL.

Short Day KharifOnion Hybrid

AVT-11 Kharif red onion hybrid: None of the
hybrids were superior for yield at different
locations.

AVT-1I Kharif white onion hybrid: Two white
onions entries were tested. DOGR-WHY-1 was
significantly superior for marketable yield (198
g/ha) at Kanpur (Zone I1I), and Bengaluru (410.38
g/ha) and Hyderabad (414.19 q/ha), whereas,
DOGR-WHY-1(258.50 gq/ha) and DOGR-WHY-2
(278.40 g/ha) at Bagalkot, Zone VI.

ShortDay Rabi Onion Variety

IET Rabired onion variety: Two red onions were
tested. DOGR-1625 was significantly superior for
marketable yield (354.76 q/ha) at Ludhiana in
Zone II, Kanpur (287.75 q/ha) in Zone II],
Rajgurunagar (437.14 q/ha in Zone V and
Dharwad (634.60 g/ha) in Zone VI.

IET Rabi red onion hybrid: Entry POH-1 was
significantly superior for marketable yield
(298.80 g/ha) at IARI Delhi, Zone II and Akola
(270.30qg/ha), Zone V.

AVT-1 Rabi red onion variety: Four red onions
lines were tested. The entry RGP-3 was
significantly superior for marketable yield
(226.71 g/ha) at Jabalpur (Zone IV) and Dharwad
(585.10g/ha) in Zone VI, RGP-4 at Kalyani (245.78
g/ha) in Zone I1I, Raipur (162.42 q/ha) in Zone IV
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Tt 2 Yt Wihg TSt feT @ At WS & P o
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P (250.20 f5./8.); SIH 4 & dgd a}IeIe
(291.76 f&i/3.) U@ uRare (301.30 fh./3.) H
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IRY I eIt hT TS |

Y T HesTel &1 WITST R
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fih. /2.) T el STR fauu T SUST Sof Y TS|
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and Hyderabad (305.32 q/ha) in Zone VI. PRO-7
was also significantly superior for marketable
yield at Karnal (293.49 q/ha) and IARI New Delhi
(299.50 g/ha) in Zone II, Dharwad (655.10 q/ha)
and Hyderabad (321.66 g/ha) in Zone VI. Entry
PY0-102 was also found significantly superior at
IARI (310.80 gq/ha), Zone Il and Hyderabad
(310.80g/ha), Zone VL.

AVT-1I Rabi red onion variety: Six red onions
lines were tested.

Entries L-883(267.36 q/ha), L-849 (258.47 q/ha)
and Jindal Riva (313.85 gq/ha) were significantly
superior for marketable yield at Karnal (Zone II),
Jindal Riva (347.84 q/ha, 407.65 q/haand 389.60
gq/ha) respectively at Ludhiana (Zone II),
Bangalore(Zone VI) and Dharwad (Zone 1V), L-
883 (231.37 q/ha), L-849 (231.54 g/ha) and
DOGR-KH-M-3 (225.70 gq/ha) at Akola (Zone 1V),
L-883(520.30q/ha),L-849 (360.40 q/ha), DOGR-
KH-M-3(403.20 q/ha) at Dharwad (Zone V).

AVT-II Rabi white onion variety: Three white
onionlineswere tested.

DOGR-344 was significantly superior for
marketable yield (292.80 q/ha) at Dharwad in
Zone VI, DOGR-361 at Karnal (250.20 g/ha) in
Zone Il and Hyderabad (291.76 q/ha) and
Dharwad (301.30 q/ha) in Zone VI and L-
857(253.40 q/ha) at Bagalkot (Zone VI).

ShortDay Rabi Onion Hybrid

AVT-1 Rabi red onion hybrid: DOGR Hy-6 was
significantly superior for marketable yield
(254.96 g/ha) atKalyaniin Zone III.

AVT-II Rabi red onion hybrid: No hybrid was
superior foryield.

AVT-1I Rabi white onion hybrid: Out of two
hybrids, DOGR-WHY-1(312.10q/ha) and DOGR-
WHY-2 (319.20q/ha) were significantly superior
for marketable yield at Dharwad and DOGR-WHY-
2(347.78q/ha) at Hyderabad in Zone VI.
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o\ afeh (317.94 1. /8.) H 3ipsi &1 g | T
ST ERIET 1 TS| ST 5 &SI ISR 5 Sigi Hi T
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A 3UST BIRTA I TS| S 6 & T8 IHIeTpIC § STai
AT o1fth (281.80 &, /7.) &R Ui S agl T faor
(271.60 f&/2.) iR w1 W (265.80 f5./3.)
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ShortDay Late KharifOnion Variety

IET Late Kharif red onion entries : In [ET late
kharif trial, two red onions were tested. DOGR-
1669 (445.39 q/ha) was significantly superior for
marketable yield in Mandsaurin Zone IV.

IET Late Kharif white onion entries : In [ET late
khariftrial, two white onions were tested.

W-355 was significantly superior for marketable
yield at Kanpur (365.25 q/ha), Zone IlI, Nashik
(283.15g/ha) and Rahuri (364.17 q/ha), Zone V.

IET Late Kharifred onion variety: Bhima Shakti
(275.23 q/ha) was significantly superior for
marketable yield, whereas, Bhima Raj was at par
with 242.78 q/haat Kothputli (Zone II).

Bhima Shakti (172.92 q/ha) was significantly
superior, whereas, Bhima Kiran was at par with
167.97 q/ha at Ludhiana (Zone II). Bhima Raj
(130.68 q/ha) was significantly superior and
Bhima Super was at par with 125.82 q/ha in
Jabalpur (Zone IV). Bhima Shakti (233.33 q/ha)
was significantly superior, whereas, Bhima Kiran
was at par with 221.25 q/ha at Raipur (Zone V).
Bhima Dark Red (372.87 q/ha) was significantly
superior and Bhima Shakti (349.70 q/ha) and
Bhima Raj (346.05 q/ha) were at par in Mandsaur
(Zone 1V). Bhima Shakti (392.11 q/ha) was
significantly superior and Bhima Kiran (385.83
g/ha), Bhima Super (375.94 q/ha), Bhima Raj
(359.72 q/ha) and Bhima Red (341.83 q/ha) were
statically at par in Junagadh (Zone V). Bhima Raj
(341.94 q/ha) was significantly superior, whereas,
Bhima Red (330.34 q/ha) and Bhima Shakti
(317.94 gq/ha) were at par in Nashik (Zone V).
Bhima Raj (316.92 q/ha) was significantly
superior and Bhima Red (310.69 q/ha), Bhima
Shakti (306.05 g/ha), Bhima Kiran (294.21 q/ha)
and Bhima Dark Red (291.28 q/ha) were at par at
Rajgurunagar (Zone V). Bhima Shakti (281.80
g/ha) was significantly superior, whereas, Bhima
Kiran (271.60 gq/ha) and Bhima Super (265.80
q/ha) were at par in Bagalkot (Zone VI).
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IET Late Kharif white onion variety: Bhima
Shubhra (187.34 q/ha) was significantly superior
for marketable yield, whereas, Bhima Safed
(181.91 g/ha) and Bhima Shweta (175.22 q/ha)
were at par at Kothputli (Zone II). Bhima Shubhra
(70.14 g/ha) was superior whereas, Bhima
Shweta (57.92 q/ha) statistically at par at
Ludhiana (Zone II). Bhima Safed (160.03 q/ha)
was superior and Bhima Shweta (141.67 q/ha)
was at par at Raipur (Zone IV). Bhima Shweta
(376.39 g/ha) was superior and Bhima Safed
(347.28 q/ha) was at par at Junagadh (Zone V).
Bhima Shweta (308.57 q/ha) was superior,
whereas, Bhima Shubhra (280.14 q/ha) was at
par at Rajgurunagar (Zone V). Bhima Safed
(196.60 q/ha) was superior and Bhima Shubhra
(183.50 g/ha) at par at Dharwad (Zone VI). Bhima
Safed (292.40 gq/ha) was superior and Bhima
Shubhra (291.40 g/ha) at par in Bagalkot (Zone
VI).

AVT-1 Late Kharif red onion variety: Six red
onions entries were tested.

DOGR-1606 (273.88 gq/ha) and PRO-7 (264.78
g/ha) were significantly superior for marketable
yield at Ludhianain (Zone II), DOGR-1606 (434.79
g/ha) at Mandsaur (Zone IV), DOGR-1606 (375.82
g/ha) at Rajgurunagar (Zone V) and DOGR-1606
(385.12 g/ha) at Bengaluru(Zone VI).

AVT-I Late Kharif white onion variety: W-344
was significantly superior for marketable yield at
Kothputli (207.22 g/ha) and Ludhiana (215.13
g/ha) in Zone Il and Coimbatore (199.50 q/ha) in
Zone VL.

Short Day Late KharifOnion Hybrid

IET Late Kharif red onion hybrid: In IET late
khariftrial, no hybrid was found superior.

Long Day Rabi Onion Variety

IET Rabi red onion variety: Out of four red
onions were tested, CITH-O-2 (442.93 q/ha) was
significantly superior for marketable yield at



)

=
DOGR

Annual Report 2019 [N

IS & foTq IRa1a wU A Pe| dgaR IR 11 a8l =T
T SRR 1626 (358.40 fih. /7.) SR TS TS|

TS Y Wthe wTST e - g ot Ufaft dgar &
RIERIE]

Tdiet-1 & AT WISt {6 : AT WIS b Hed Ui
et &1 ST Y S RS sredieT ¥ dlatsan 102 |
=R fquue g St (301.58 fb. /7.) Tt AR 4
RSt 3 (355.30 fih./3.), 3IReidl 4 (348.60
f85./3.) 3R s 7 (345.40 f#./3.) ¥ SR
o= I Ju g1yt &t TS|

Tiet-2 &t A WSt B A I B P B
Tt &t ST Y 11 et et § g # g v
q FEl dgoR fauu arg Iuet (382.50 fi. /3.) gt
CORIE]

T -2 &t e WSt fhe : SUST & At § i oft
BICIEE SRS HIIERIE

3 v RramTel aTer I WIS R

LR Tt Tl TS N : 3cANeT, ITRRIUS J Ufafy
diangg 1 (300.72 . /2.) SHEIT ©U A Bl dgaR
EIERIEY

Tt -1 &t AT ST G ; Pis W R S8R Tl
OTIT T |

-2 I AT TS WA PR A EheiisiieR -
eSS - 6 § IPEHT ©U I el IR fIque Iy
IS (365.50 . /2.) S HI L)

TaIdt-2 X&) Ahe WTST WX : Tthe TSl &Y a1 uffeat
4 YR 4 SlafiferR - @rse — 1 (TTE 100 X Hi|
guT) § SPET ©U A Fal SR AU I U
(378.50 f#./3.) S I TS|

TGS TS fet 1T Feaieh

-2 @6 : P MG WHE R AT AR B
qedien e T T SETG, JTEX iR aiviel® | ufafe
Ut 18-26 1 200 f. /3. A i 31ftrep b fquv ar
Ut gIRIeT et 18 a8l gfafd wadt 18-21, wHdt 18-
23, T 18-27 2T THUY 18-32 H R1E 3R Sl
T 200 fih. /2. 9 31ftrp bl v ara IusT gieT
TS| YU A1 ST & ATel & ISR # wfaft gad
18-27 (187.62 f&/2.), Snw # wfaft wadt 18-23
(253.68 fi5. /7.) den dr=CR A UfAft 18-32 (161

145

CITH, Shrinagar and DOGR-1626 (358.40 q/ha)
was superior at Tripura.

IET Rabi white onion variety: None of the entry
was found superior.

AVT-1 Rabi red variety: Out of five entries, PYO-
102 (301.58 g/ha) was significantly superior for
marketable yield at Almora and RGP-3 (355.30
q/ha), RGP-4 (348.60 q/ha), PRO-7 (345.40 q/ha)
atTripura.

AVT-1I Rabi red onion variety: Six red onions
were tested. Jindal Riva (382.50 g/ha) was
significantly superior for marketable yield at
Tripura.

AVT-1I Rabi white onion variety: None of the
entry was superior for yield at these locations.

Long Day Rabi Onion Hybrid

IET Rabi red onion hybrid: The entry POH-1
(300.72 g/ha) was significantly superior at
Almora.

AVT-1 Rabi red onion hybrid: No hybrid was
superior.

AVT-II Rabi red onion hybrid: DOGR-Hy-6
(365.50 g/ha) was significantly superior for
marketableyield at Tripura.

AVT-II Rabiwhite onion hybrid: Out of two white
onions entries, DOGR-WHY-1 (MS100 x B.
Shubhra) was significantly superior (378.50q/ha)
for marketable yield at Tripura.

Multiplier Onion Varietal Evaluation

AVT-1I Kharif: Among the seven entries evaluated
at eightlocations, more than 200 q/ha marketable
yield was recorded in entry MP18-26 at Junagadh,
Rahuri and Bengaluru, whereas, MP18-21, MP18-
23, MP18-27 and MP18-32 at Rahuri and
Bengaluru. Entry MP18-27 (187.62 q/ha) at
Rajgurunagar, MP18-23 (253.68 q/ha) at
Bengaluru and MP18-32 (161.00 gq/ha) at
Coimbatore were superior for marketable yield.
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However, entry MP18-23 at Junagadh, Rahuri,
Rajgurunagar, Bagalkot and Coimbatore, MP18-27
at Nashik, Rahuri, Bagalkot and Coimbatore and
MP18-32 at Nashik, Rahuri, Rajgurunagar and
Bagalkot were also at par with the best check.

AVT-II Rabi: Among the seven entries evaluated at
eight locations, more than 200 q/ha marketable
yield was recorded in entry MP18-21, MP18-23
and MP18-26 at Rahuri, Bengaluru and Dharwad.

Entry MP18-32 was found significantly superior
for marketable yield over best check at Rahuri,
Rajgurunagar and Coimbatore, MP18-27 at Rahuri
and Bengaluru, MP18-21 (221.33 g/ha) and
MP18-26 (341.39 q/ha) at Dharwad.

Garlic Varietal Evaluation

One varietal trial for AVT-1I (7 entries) conducted
during kharif at six locations in rabi and two
varietal trials for AVT-I (7 entries) and AVT-II (8
entries) at short day and two (AVT-I 8 and AVT-119
entries) atlong day condition. During kharif, out of
seven evaluated entries, GN 18-52 (G-304) yielded
the highest average marketable yield (97.80q/ha)
in AVT-II. In Long day AVT-I, out of 8 entries
evaluated at five locations (Almora, Srinagar,
Sikkim, Palampur and, Mukteshwar), GN 17-21 (G-
408 A.P, Check) yielded highest at two (Srinagar
and Palampur) locations while GN 17-25(VLG-
2Check) yielded highest at two locations
(Mukteshwar and Almora) and GN 17-12 (Bhima
Purple Check) yielded highest at Sikkim. In long
day AVT-1], out of nine entries, GN 15-78 (CITH-G-
10) yielded high at four locations (Almora,
Mukteshwar Palampur, and Srinagar), while GN
15-83 (UHF G12-2) at Sikkim. In AVT-I short day
out of seventeen locations, GN 17-12 (Bhima
Purple) yielded highest at two locations in zone, V
and VI, one location in zone [, respectively. In AVT-
II, GN 15-72 (G-189) yielded the highest average
marketable yield (q/ha) among eight entries
evaluated at one location in zone II, II1, IV, V, and VI
respectively.
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Flowering induction and true seed production
ingarlic:

The experiment to induce flowering were initiated
at ICAR-DOGR, Rajgurunagar, ICAR-CITH,
Shrinagar, ICAR-VPKAS, Almora and ICAR-NEH,
Sikkim. The treatments were GA3 application 25,
50,100 and 200 ppm; 30 days after planting (DAP)
and one week before bulb initiation, 6-BAP
application 25, 50, 100 and 200 ppm; 30 DAP and
one week before bulb initiation and control. But
no significant variation was recorded among the
genotypes for different phenotypic traits.
Exogenous application of 25, 50 and 100 ppm of
GA, induced scape in SG 01 about 45-55 days after
planting, whereas, multiple tiller formation was
recorded in CITH G3 and Agrifound Parvati G 313
after 45-50 days of planting. In popular garlic
variety Bhima purple, bulbils formation takes
place 60-65 days after planting. The results
indicated that exogenous spray of GA3 had a
strong influence on the development of garlic
reproductive parts.

B. Crop Production

Fertilizer scheduling through drip irrigation
systeminonion

The results of the trial conducted at seven
locations during rabi in onion showed that
application of fertilizer nutrients (NPKS) through
drip irrigation system increased marketable and
total yield significantly in comparison to flood
irrigation with broadcasting method of fertilizer
application (T1-control) in all the locations.
Application of 100% RDF (110:40:60:30 kg
NPKS/ha) (T2) at 6 days interval increased
marketable bulb yield by 17.0-71.7% compared
flood irrigation system and broadcasting method.
Application of 80% RDF (T3) at 6 days interval
increased marketable bulb yield by 11.5-54.9%
and 60% RDF (T4) at 6 days interval by 8.6-17.7%
compared to control (TI). Application of fertilizers
through drip system reduced bolters and double
bulbs compared to control. Application of 100%
RDF (110:40:60:30 kg NPKS/ha) (T2) at 6 days
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interval showed higher benefit cost ratio
compared to remaining treatments in all the
locations.

Fertilizer scheduling through drip irrigation
systemin garlic

The results from trials at six locations during rabi
in garlic showed that application of fertilizer
nutrients through drip irrigation system
increased marketable and total bulb yield
significantly compared to application of 100%
RDF through broadcasting under flood irrigation
system (T1-control).

Application of 100% (100:50:50:30 kg NPKS/ha)
at 6 days interval + 5 t compost /ha increased
marketable yield by 9.4-43.2% compared to
control (T1). Higher benefit cost ratio was
recorded in treatment received 100% RDF
(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t
compost /hafollowed by 80 and 60% RDF.

Effect of direct sowing using onion seed drill on
onion production

Direct sowing method of onion cultivation were
conducted at eight locations during rabi, showed
significant reduction in marketable and total
onion yield compared to transplanting method at
Dharwad, Nashik and Kothputli. The reduction in
yield with direct sowing method ranged from 14.6
to 39.3% compared to transplanting method. The
direct sowing method showed significantly higher
marketable and total bulb yield in comparison to
transplanting method at Ludhiana. The yield
increase by direct sowing method was 10.7-17.3%
in comparison to transplanting method. No
significant difference in direct sowing and
transplanting was observed at ICAR-DOGR.

Weed management studies in onion seed crop

Herbicide experiment was carried out at seven
locations during rabi and treatments significantly
increased onion seed yield compared to weedy
check. Among the treatments, oxyflurofen 23.5%
EC application before planting followed by two
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hand weeding at 30 and 60 days after planting
recorded the highest seed yield compared to
weedy check (T4) at Kothputli, Karnal, Jabalpur,
Junagadh, Dharwad and Rajgurunagar. At
Ludhiana, oxyflurofen 23.5% EC application
before planting + three sprays of Quizalofop Ethyl
5% EC application at 30, 60 and 90 days after
planting recorded the highest onion seed yield
compared to remaining treatments. Oxyflurofen
23.5% EC application before planting followed by
two hand weeding at 30 and 60 DAP showed 100%
weed control efficiency. All the locations except
Karnal, leaf tip burning was observed after
herbicide application.

Effect ofzincand boron on onion seed crop

Results from the experiment conducted at seven
locations showed that foliar application of
micronutrient mixture @ 0.5 % @ 30, 45 and 60
days after planting increased onion seed yield
significantly compared to remaining
micronutrient treatments.

Determination of optimum fertilizer regime
for long day onion and garlic cultivation in
Kashmir

Experiment was conducted at ICAR-CITH,
Srinagar on onion variety Brown Spanish and
Yellow Glob. Fertilizer treatments did notincrease
marketable yield in both Brown Spanish and
Yellow Globe varieties. However, fertilizer
treatments significantly affected storage traits.
The lowest total storage loss was observed in T4
(FYM: 15,N: 176, P: 64, K: 96) treatment in onion.
In garlic varieties CITH-G-1 and CITH-G-3, there
were no significant differences for marketable
yield with different fertilizer doses. Significant
differences were observed between treatments
for total storage losses after 4 months. The lowest
total storage losses were observed in T2 (FYM: 15,
N: 132, P: 48, K: 72)(9.49%). Yield and storage
data showed that integrated use of 120:60:60 kg
NPK and 15 t FYM was found better compared to
remaining treatments.
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C.Crop Protection

Disease managementin onion and garlic

Survey and monitoring of major diseases of
onion and garlic: Survey and monitoring of onion
and garlic was carried out at twelve locations in
the country. Two diseases namely Stemphylium
blight and purple blotch found to be major
diseases at most of the centres. The other fungal
diseases recorded at various centres includes,
damping off, anthracnose, basal rot, neck rot,
white rot, botrytis leaf spot and white tip whereas
viral diseases such as Onion Yellow Dwarf Virus
(0YDV) and Irish Yellow Spot Virus (IYSV), Garlic
Mosaic were recorded at some centres. Bacterial
softrots were also noticed at few centres.

Impact of Thrips tabaci diversity on
epidemiology of IYSV (Iris yellow spot virus) in
seed onion crop

The incidence and intensity of IYSV symptoms
were recorded at five locations on seed crop and
average incidence and intensity were found 29.25
% and 13.42 %, respectively at CITH-Srinagar. At
RRS, Karnal during rabi revealed that IYSV
appeared at 120 DAP with 60% incidence and
1.8% severity while lowest thrips population (3.4
nymphs/plant) were noted at 60 days after
transplanting. At JAU, Junagadh maximum
infestation of thrips (56.28 thrips/ plant) was
observed at 30 days after planning in the seed
onion crop cv. Gujarat Junagadh Red Onion. The
incidence of [YSV disease was not observed during
entire crop period. Maximum IYSV disease
incidence of 80% and severity of 54% was
observed at 120 days after planting (DAP) of the
bulb crop at ICAR-DOGR, Rajgurunagar. The
maximum infestation of thrips (125 thrips/ plant)
was observed 60 days after planting in the seed
onion crop cv. Bhima Shakti. Further, there was a
decrease in number of thrips/plant and increase
in disease severity as well as disease incidence.
Reduction in the number of thrips was observed
during the later stages of crop as the climate was
notsuitable for their growth. The damaged caused
by thrips showed an increasing pattern of the
disease severity as well as disease incidence
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during the later stages of the seed crop. Thrips
incidence was high in 90 DAP (30.7 %) and
average number of thrips/ plant was 29.3 in 90
DAPin CO (On) 5at TNAU, Coimbatore.

Evaluation of new molecule and its com-
bination for disease complex of onion

Treatment details: T1- Cyantraniliprole 10.26
0D @ 0.9 ml/lit, T2- Cabrio Top (Metiram 55% +
Pyraclostrobin 5 % WG) @ 2 g/lit, T3- CabrioTop
(2g/lit) + Cyantraniliprole (0.9 ml/lit)-Tank mix,
T4- Amistar Top (1.25 ml/Lt) Azoxystrobin +
Difenconazole, T5- Amistar Top (1.25 ml/Lt) +
Cyantraniliprole (0.9 ml/lit) - Tank mix, T6-
Fipronil 5% SC @1 ml/lit (Control), T7-
Propiconazol 25% EC , (Control), T8- Control
(Water Spray). The trial was conducted at ten
locations in the country.

At ICAR-CITH, Srinagar, among three new
molecules and their combinations evaluated for
insect pests and disease complex of onion, for
controlling Stemphylium blight, treatments
T.(2.67) and T,(3.33) were found at par and most
effective followed by T, (8.00). In case of purple
blotch, T, (2.00) and T, (4.00) were best and at par.
During Late kharif at Ludhiana the mean thrips
population was significantly lower (1.6
thrips/plant) in T, followed by T, (2.13) with
10.67% disease index of Stemphylium blight.
Combination of insecticide and fungicide
application in T, resulted in 10.67% disease index
of Stemphylium blight. Treatment effect due to
spray of pesticides was evident and the mean
thrips population was in range of 1.6-9.2 thrips
per plantin comparison control (10.33). The mean
thrips population/ plant during rabi in cultivar
Punjab Naroya was significantly lower (10.35
thrips/plant) in T,. Combination of insecticides
and fungicides in T, and T, recorded 11.9 and
12.62 thrips/ plant and 8.0 and 8.67 Stemphylium
disease index, respectively against control plots
where the average thrips population/ plant were
30.4. At CSAUT, Kanpur minimum PDI value of
Purple blotch 4.12 and Stemphylium blight 5.02
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YRI% & SR SUIR 2 3 UG & 5 H hpHeT: ST et
(4.12) qUT THER AT FHRT (5.02) & Fiad
SIS JF ITIT TRIT| Trelgior T o 180T Ra= T -1gl
firetl Xt & SR, STER & 3 Ud & 5 F S eean
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6.19) gt fohaT TT| YR & 7 & dgd, e A9 &b
30, 60 3R 90 Al & 918 FCHBRRIT R P
T UepiY (AT 8.98, 8.14 U4 6.85) ot fopa
T | SRS B frafiener 3 @it & SR, s g
o dfer T &5 30, 50 Td 70 AT 915 SUAR € 3 & dgd
HIA B ST ered1 77 THRAT (6.90 ufcyerd) gof H 1S
ST {35 sridrel 61 gft | STER < 2 & TG U1 T |
Helel (S 8) H e 3Mftyes ST essT A AR
(22.33 yfderd) gof &t T dter mur & 30, 50 TG 70
T SIRTT SUAR & 3 H A BH WCHBIS orIT IR
1 7HRaT (16.93 Hfdrerd) gt &t 8 Sl fb SR & 2
3R & 7 & g offl Fgi (& 8) | W 31
YCHBIgorE SAARY I THRAT (41.94 Ufderd) oof &
TS | Aot 31afer &b SR Trelgior A0 &+ ol gl el
&t d99 & ERM, diy e & 30, 50 T@ 70 fAT
IR STAR € 3 H FgaH AFdt ST Grear I 1fRa
(5.60 %) ot & 7 ST o dter A9ur &5 30, 50 3R 70
&A1 918 STAR & 2 & Fuged ot qUT by 9T % 30,
60 T 90 f&T a1g 3iiRAd dT=t et T1fRaT (8.25 %)
o Y TE| el STAR (S 8) H AW 31t IiRAd
ST e TfiRAT (33.33%) Tof Y TE) iy A9 &
30, 50 @R 70 feAT ST IUAR & 3 ¥ q&d TH
AT e BrElorg SRHRY THRAT (15.04 %) Tt &
T S fp SR & 2 3R & 7 H oof i 1 siad
CBIglorgd SR THiRAT (A9 17.24 ufad Ua
18.04 %) & wAged Al dew Ifue silwd
TS orrd SHTHRY T THRAT B dhelel § g fopar
TRIT| e Al & SRE gRlgeior I SET I TR
qPHAII - WS @ g rau™ e,
STHTR H WRI% H4/3H & SR iy 901 & 30, 45,
60 Td 75 AT SIR SuaR &t 5 H §7HT ¢rsdT (20.67
gferd), WaRElord HRY (22 %) 3R ware
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were found in T,and T, respectively during kharif.
The symptom of anthracnose disease was not
found at this location. During rabi, also the
minimum PDI value for Purple blotch (6.99) and
Stemphylium blight (9.89) were found in T,and T,
respectively followed by T, in Purple blotch and
10.02 in T, in Stemphylium blight. The symptom of
anthracnose disease was not found at this
location. The minimum incidence of disease
purple blotch was observed at 60 and 90 Days
after transplanting (4.87 & 6.19 respectively) in T,
at JNKVV, Jabalpur. The minimum incidence of
Stemphyllium blight was observed at 30, 60 and 90
days after transplanting (8.98, 8.14 and 6.85,
respectively) in T, AtJAU, Junagadh, during kharif,
the lowest purple blotch severity (6.90%) was
recorded in treatment T, at 30, 50 and 70 days
after transplanting) in onion variety Bhima Super,
which was statistically at par with treatment T,.
The highest purple blotch severity 22.33% was
recorded in control treatment (T,). The lowest
Stemphylium blight severity (16.93%) was
recorded in treatment T, at 30, 50 and 70 days
after transplanting), which was statistically at par
with treatment T, and T, The highest Stemphylium
blight severity 41.94% was recorded in control
(T,). The anthracnose disease was not observed
during crop period. During rabi, the lowest mean
for purple blotch severity (5.60%) recorded in
treatment T, at 30, 50 and 70 days after
transplanting which was statistically at par with
treatment T, at 30, 50 and 70 days after
transplanting and mean purple blotch severity
(8.25%) recorded at 30, 60 and 90 days after
transplanting. The highest mean purple blotch
severity 33.33% was recorded in control
treatment (T,). The lowest mean Stemphylium
blight severity (15.04%) recorded in treatment T,
at 30, 50 and 70 days after transplanting was
statistically at par with treatment T, and T, and
recorded 17.24% and 18.04% mean Stemphylium
blight severity. The highest mean Stemphylium
blight severity 38.86% was recorded in control
treatment (T,). Anthracnose disease was not
observed during crop period. At ICAR-DOGR,
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(23.33 uferd) o forg dter 9ot & 75 A7 915 we™
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TS T & fAfie IqaR| & e, STER S 3 H dly
RI901 & 30, 60 3R 90 oAl 1 =i STt el epia
(AT 9.2, 11.3 TF 13.6 UM #F) 3k
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& 3 H gl 9o & 30, 60 TAT 90 AT P IR T
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M) 3R CHBIElerd MERY YT (99T 2.3, 3.1
Tg 3.3 T3NS A7) gt fasarr |

TS Ud g | Arefisiia yae=
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TR, R IR ISHETR dl H dHead
(FHISITCRT ISR ) T TR SIANTG, SIYR 3R TR
e UepId T T el | ISR P IR DTS H

T IR, PIgIS T TSI Bl Gt o 1T | R
W5, IR TS e &1y T et 71T |

R ATl H, Plavinfered Feav et Mrepfis o7
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Rajgurunagar, during kharif, the lowest mean PDI
at 75 DAT for Purple Blotch (20.67%),
Stemphylium blight (22%) and Anthracnose
(23.33) wererecorded in treatment T, at 30, 45,60
and 75 days after transplanting, which was
statistically at par with treatment T, for all the
diseases viz., purple blotch (PDI 24%),
Stemphylium blight (25.33%) and anthracnose
(25.33). The highest mean PDI for purple blotch
PDI (40%), Stemphylium blight (46.67%) and
anthracnose (47.33%) was recorded in control
treatment (T,). During rabi season, the lowest
mean PDI at 75 DAT for purple blotch (11.33%),
was recorded in treatment T, at 30, 45,60 and 75
days after transplanting), which was statistically
at par with treatment T, (PDI 12) and T, (PDI
25.33. The highest mean PDI for purple blotch
(19.33) was recorded in control treatment (T).
For Stemphylium blight, the lowest mean PDI at 75
DAT was 12.67% recorded in treatment T, which
was statistically at par with treatment T, (PDI
13.33. The highest mean PDI for Stemphylium
blight (22.67) was recorded in control treatment
(T,). Amongthe treatments during kharifat TNAU,
Tamil Nadu in multiplier onion, T, recorded the
least purple blotch incidence 9.2, 11.3 and 13.6
PDI and Stemphylium blight 2.5, 3.2 and 3.4 PDI at
30, 60 and 90 DAT, and during rabi treatment T,
recorded the least purple blotch incidence 8.4,
10.6 and 12.8, PDI and Stemphylium blight 2.3, 3.1
and 3.3 PDIat 30,60 and 90 DAT, respectively.

Pest Managementin Onion and Garlic

Survey and monitoring of insect pests of onion
and garlic

The survey of onion and garlic insect pests was
conducted at eight locations of India. Onion thrips
Thrips tabaci was the major pest reported at all
locations. The incidence of cutworms (Spodoptera
sp) in Srinagar, Ludhiana and Rajgurunagar
centres and incidence of mites were reported in
Junagadh, Kanpur and Jabalpur. Occurrence of
green looper, Chrysodeixis sp in onion was
recorded at Rajgurunagar. The onion maggot
damage was noticed at Ludhiana. Among natural
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enemies, coccinellids was recorded at few
locations. The occurrence of tortricids moth
Archips machlopis is recorded on garlic at
Rajgurunagar, Pune.

Evaluation of new molecule and its combi-
nation for insect pests of onion

Pesticide molecules Cyantranliprole 10.26 OD and
CabrioTop (Metiram 55% plus Pyraclostrobin
5%) AmistarTop alone and their combinations
were along with Fipronil and Propiconazole were
evaluated for major onion insect pests including
thrips, Thrips tabaci, cutworm, Spodoptera sp and
green looper, Chrysodeixis acuta. The trials were
conducted at nine main centres. Treatment,
Cyantraniliprole alone and in combinations with
fungicides showed a significant efficacy against
onion thrips, lepidopteran pests (cutworm and
green looper). The efficacy was superior to control
in many of locations and at par with the controls
including Fipronil.

154



Annual Report 2019 _ ‘éﬁ?‘i

RTE1Y STerary 3gRe Y ugel

National Innovations on Climate Resilient Agriculture

Sie WR1a wfewar & forg fafea afige @
STTHRAY BT W Jedieh

TRI% 2019 & SRM Hd IRE RN SAHRUI (S
355, S 448, sscg 085, secg 361, secg 344,
Sy 208, ARSI 5, Bra-wd-2, Hfy 1630, Hifey
1639, T 1666 TUT A1 1622) H SR Sa1d B
TG BT Je1h B & ol Tep Wl TRIaoT fopa |
3 Ufiget STFRedl o7 9o fUset a & SR STervRTd
gaTa § et ufdfehar veeH & uR WR fosam mm| 10
15 Y. T AT IR G Y 6 A HICR bl [UTe
37aT A TR W dig Bl AU B TS| FANTHD
37aftr & SR WIgpfres w4 | UH 6 TS anf F g
dter 9T < 30 AT a1 Wl o Ut wRaR St iR
Rrarg o A1eqs A TR & oAl & forw dlg o StersRia
SUER &1 TR foam TT| FY0} thefel 9gaR 3rafds &
SRTF UITH o1 T8 Febet asi orer 389 e, oft s A
120 foret. et garer srafts & QR g3 &t sreae fby g
Si-oRedl §, TTfH 1630, W 1666 d20T 363 355 §RT
q1E aTelt fRURT b TEa 3 ST-URau! & Jbleet H d8aR
yeod fopar Tl 3 SfiFTReUl B dgdR Uee @l
FAEUIEU Ih eRIRfhAT fIe TOT & 3MUR WR b
T R e o 3 SFTReul T JorT H FER
SRSIfar wfderd (90 ufdera & @1ftrer), aresr uten
VHId, 3=AX FARITha HEAT, dgaX ddlehR HislH R
SR fF SEAR THTHRNE (65 @ 75 Hfed) gRT
UREARIT BT 2, TUT T8GR ST IRgevelT | 7 St-uou
| qeai fy MU St It Reflest Y qara &
SR 3R et TR & SIRIT TR U - AfafipRes
UoTgd Tffafds & ey et Afgso) faQiarsi a1 e
T

TSy STFTSRAUT H g JUerT fALIST TAT UTsidd 3
JerTcHe U el 31fres Irm 1| Siich Ui 1622,
T 344 3R Seg 085 H GfcaT Mear @R Ui
IR, P & eRRSaT &= o7 91y 711
3R gHife g2 AdgAee =T Siudl & dR W
aiffepa fopam | deefier SfvReul Sl g | 3T
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Field evaluation of identified contrasting
onion genotypes for waterlogging tolerance

A field experiment was conducted to evaluate the
effect of waterlogging stressin 12 onion genotypes
(W355,W 448, W 085, W 361, W 344, W 208, RGP
5, KH-M-2, Acc. 1630, Acc. 1639, Acc. 1666, Acc.
1622) during kharif 2019. These contrasting
genotypes were selected on the basis of their
previous year's performance in response to
waterlogging stress. Seedlings were transplanted
on flat bed of 6sqm by maintaining a spacing of
10x15cm. Waterlogging treatment was imposed
on seedlings 30 days after transplanting for
continuous 10 days by flooding and through
sprinkler irrigation irrespective of the natural
rainfall received during the experimental period.
The overall rainfall received during the entire crop
growth period was about 389mm out of which
120mm rainfall coincide during the stress period.
Out of the studied genotypes, Acc 1630, Acc. 1666
and W 355 performed superiorly over the other
genotypes under flood condition. The superior
performance of these genotypes were
characterised on the basis of their physiological
traits viz. higher survival percentage (>90%), good
plant stand, higher chlorophyll content, better
cellular membrane stability as reflected by higher
MSI (65-75%), better root architecture as
compared to the other genotypes. The biochemical
parameters evaluated from these genotypes
further confined its tolerance characteristic with
higher antioxidant enzyme activity and phenols
during stress and after recovery phase.

The characteristic bulb quality trait i.e. pyruvic acid
was found to be comparatively higher in tolerant
genotypes. Whereas, Acc.1622, W 344 and W 085
recorded with poor plant survival, morphological
and physiological traits and hence categorized as
susceptible onion genotypes. Other genotypes (KH-
M-2, RGP 5, W 448, W 361, W 208 and Acc. 1639)
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performed better with respect to morphological
and biochemical traits as compared to sensitive
genotypes and hence recorded as intermediate
genotypes. Further, the genotypes were evaluated
on the basis of yield related traits like number, size
and weight of bulbs. The tolerant genotypes Acc.
1630, Acc. 1666 and W 355 produces bulbs of good
size (B Grade bulbs) and weight under
waterlogging condition with less than 30% change
in bulb weight as compared to control. Sensitive
genotypes failed to produce bulbs whereas,
genotypes with intermediate performance produce
bulbs butitis of small size (C Grade bulbs).

Taken together, the evaluation of contrasting
genotypes proved that the Acc. 1630, W 355 and
Acc. 1666 had water logging tolerance characters
that can directly used as an waterlogging tolerant
variety or can be employed in breeding program
for developing waterlogging tolerant onion
variety.
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HIPHSY - WS T4 dggd Srfaue e,
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REIE {1 ST JET 2| WIS UG e i o e al
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IR SFUIR =TT ! b1 et A1g iy fafdere,
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3N Dl &t foaT T |

S & =T {1 a1 eaia (2018-19)
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B P 43 el A Tiiwevs @se, Tiners
fepRor, oA J1t, T Xg, T afe, W Aar, o
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TATISTREITH Y8 2 (T 335), TATIAREITH I 4
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ICAR-DOGR working as Nodal Centre for
conducting DUS test of onion and garlic and is
maintaining 63 onion and 23 garlic varieties under
this project. These varieties of onion and garlic are
treated as extant varieties. In case of onion, 53 rabi
season varieties and 10 kharifseason varieties and
23 varieties of garlicare being maintained at ICAR-
DOGR, Rajgurunagar. Long day onion and garlic
varieties are being maintained at ICAR-CITH,
Shrinagar and multiplier onion varieties at TNAU,
Coimbatore. All the data recorded as per DUS test
guideline in all the maintained varieties of onion
and garlicunder DUS project.

Evaluation of DUS Rabi Onion Varieties
(2018-19)

Fifty three rabi onion varieties viz.,, Agrifound
White, Agrifound Light Red, 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, GJWO-3,
GJRO-11, HOS-4, Kalyanpur Red Round, N-2-4-1,
NHRDF Red (L-28), NHRDF Red-2 (L-355), NHRDF
Red-4 (L-744), NHRDF Fursungi (L-819), PKV
White, Phule Safed, Phule Samarth, Phule
Suwarna, Phursungi Local, Pilipatti Junagadh,
Punjab Naroya, Pusa Madhavi, Pusa Red, Pusa
Riddhi, Pusa White Round, Pune Sona, Pusa
Shobha Sel, JNDWO-85, PR0O-6, RO-01, RO-252,
RO-59, Telagi Local, Udaipur-102, Udaipur Local,
Sukhsagar, Talaja Red and VL Piaz along with
Bhima Safed, Bhima Super, Bhima Dark Red, B-
780, Bhima Shubhra and Arka Kalyan were sown
on 30 October, 2018 and transplanted on 28
December, 2018 in 3 replications with the plotsize
of 2x3 m. Crops were harvested in the month of
April 2019 and all the observations were recorded
as per DUS test guidelines.
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Evaluation of DUS Kharif Onion Varieties
(2019)

Ten kharifonion varieties viz., Agrifound Dark Red,
Arka Kalyan, B-780, Bhima Raj, Bhima Red, Bhima
Shubhra, Bhima Safed, Bhima Shweta, Bhima
Super and Bhima Dark Red were sown on 7 June,
2019 and transplanted on 25 July, 2019 in 3
replications with the plot size of 1x6 m on raised
beds. All the observations were recorded as per
DUS test guidelines.

Evaluation of DUS Garlic Varieties (2018-19)

Twenty three garlic varieties viz.,, Bhima Omkar,
Bhima Purple, G-1, G-41, G-50, G-282, G-323, G-
386, GG-2, GG-3, GG-4, G-384, Godawari, GAG-6,
GAG-7, Ooty Local, Phule Baswant, PG-17, PG-18,
Rani Bennur Local, Sikkim Local, Navapur Local
and Silkuei Local along with two farmer varieties
Pras Lahsun (Reg/2018/685) and Brij Lahsun
(Reg/2018/688) were planted on 23 October,
2018 in 3 replications with the plot size of 3x2 m.
Crops were harvested in March 2019 and all
observations were recorded as per DUS test
guidelines.

Varieties under DUS Test

Two garlic farmers' varieties received on 9
November 2018 instead of October 2018 which
was about one month late than normal planting
time. Hence, planted for multiplication only and
DUS test for these varieties will be initiated in the
nextyear.

Registered Varieties

Two onion varieties viz.; Bhima Shubhra (Reg. No.
120 0f 2019 dated 10 Oct, 2019) and Bhima Safed
(Reg. No. 115 of 2019 dated 10 Oct, 2019) under
extant category have been registered with
PPV&FRA, New Delhi for its protection. Also, two
new onion varieties (Bhima Dark Red and Bhima
Light Red) and one extant garlic variety Bhima
Purple have been registered with PPV&FRA, New
Delhi. Three onion varieties (Bhima Kiran, Bhima
Red and Bhima Raj as well as one garlic variety
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YT fohet Ud e AfIBR ARET0T Hrftreur, T8 gt o
USigha RIAT ST gl gl OHeT fohesT U oueh TR
TREUT UTIUPRU GRT QST 1 ol oAl Ama: i
qIfeh, T & iR |1 R H1 dstieor/SRua =
1 BRI W R g

| TESTING/MAINTENANCE |
OF ONION VARIETIES
UNDER DUS PROJECT

Bhima Omkar were already registered with
PPV&FRA.

Three onion varieties (Bhima Shakti, Bhima
Shweta and Bhima Super) are under registration/
DUS Testing by PPV&FRA.

1E5T|u5.'mmum:m{f
| | GARLIC VARETHE OMDER |

fo 9.1 : guw uRASIT & T WS W6 e fhel T IEREE

Fig. 9.1 : Maintenance of onion and garlic varieties under DUS Project
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ST Ao & A1 3 WISt | JRford ISR

Haploid Induction in onion through Genome Elimination

Tt H Syl - Sevidy eae BT WINTeRTT

e WYTCRUT

QI ( Uforrd HIgTTet. )t @rmasTiies fhe Hiar guR &
ST RRT & G 3etls ol vyt Sovdy avgac
(AcCenH3 WX AT AcCenH3 THHeR & fosor
Sflupdt dexady SiH @ ST <F dlel fgug daex
pCAMBIA1305.1) &l 373 <7 dTel THIHFCIRGT b
AT g Wt T TS| Faci=l SRIoT(+1eh Ty 3=l &l T8
SIfh Phact B: € feher | Ahat 81 uTe (7 10.1 &)1
d_fleR (T 10.1 @) qr RSt - diRflemR (A
10.1 T) BT I PRp B R R FH ©:
geell § vyl Soxpdy ST B HISE uafeid gsl
SRS TeTsl & STe =i 7 Pithider gaweell @
SRINT G SR TR fI5BT0r o=t IR oot
TRPTSTGITH faetio i gar|

Fig. 1a

Fig. 1b

687 bp —=

PCR

Fig. 1e

GB7 bp

Agrobacterium mediated transformation
of GFP-tailswap constructin onion

The calli regenerated from root tips of onion
(Allium cepa L.) cv. Bhima Super were co-
cultivated with Agrobacterium harbouring GFP
tailswap construct (Binary vector
pCAMBIA1305.1 harbouring GFP tailswap gene
under the control of AcCenH3 promoter and
AcCenH3 terminator). Ten independent transgenic
events were generated, but 6 events were able to
harden successfully (Fig. 10.1a). All the 6 events
showed the presence of GFP tailswap gene when
analyzed by PCR (Fig. 10.1b) and RT-PCR (Fig.
10.1c). The root tips of transgenic events showed
GFP fluorescence illumination, when subjected to
GFP fluorescence analysis using confocal

microscopy.

BRT-PCR

o 10.1 : Sfvmdl dexrdy Bl Uahe IR dlel IRISID TIET BT BONIDHRUT Ud 30T fsebor

Fig. 10.1: Hardening and molecular analysis of transgenic plants expressing GFP tailswap
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®.  Deld AR Avpd! Sexrdy RIS Uil w1 dHoRiaor

W, RN gie oo fRfeTR fasdyor
T GRS g 1 SRS — difterR fasdwur

L:1 Pdl @ ofeR, P: Sfivedl doxady wrifos (Uistifed deler), Al A A6 : RISTHT gAY, AN: fFrifeq deret

(a7 a1 )

a. Hardeningof control and GFP tailswap transgenic plants

b. PCRanalysis oftransgenic plants
c. RT-PCRanalysis of transgenic plants

L: 1 kb plus ladder, P: GFP tailswap Plasmid (Positive control), A1 to A6: Transgenic events, AN: Negative

control (Wild Bhima Super)

AcCenH3 Syt Seady dvgae a1 Ubfed e atet!
ohglel AR WISt Uig & Stg RIRT 1 ferswor Sfroedt
Yepe fI53T0T o= § fohaT a7 3R 399 BRI | pithiehal
ercell @1 SR fhar Tl dgid - IR BUIARA
et , 1 - wUaRd dHer|

HE BTN 31eqaH

Wl # pRGEB31-AcCenH3 a1 Sitvwdl devrdy
FHACTE P (I IRIT GEURA Ag-HUTdRI:
pRGEB31-AcCenH3 &&J gRNA (CRISPR-cas9
FHRede) dAT pCMBIA2300-CaMV 35s iR -
eyt SxTdy divede & fgUg daex Bl ST 1T
3MET 7 AT WHGIRIT F¢ T SUANT TS bt
ARG e fiHT R B Hels b WieFINGT
TEIRe] Hg—BUTaRUl &b fo1g qrer vy fobam mam) 15 fet
H s eEfr & SWEA, s Hl R 50
w Im. /1. grsmmERE o aret Jetgem Hifsar & <) !
(I 15 &) H & 181 IR R IR gt deft Pperrg
T I o W7 3R S 50 p 1. /fe. grsmaraRE &
arett i Hifean § FAUHRIRG 5o mar et 9, B
&I BT TE-HUIRYT fovar T, A 99 IRIE 3T § 8
3R 3 97 9T AT H B |

WIS ¥ AcCenH3RNAi dT Sivwdl Sewdy
PIRCTC BT VIINFSINTT TR AE-HUTaRT :
pCMBIA1305.1-AcCenH3RNAI & Rgae (397bp
AcCenH3 ¥¥F U8 + 767 bppdk ¢ + 397
bp AcCenH3 USRI FCTUS Bt & ST dlet) TRl e
~ STyt Sovdy BeReae @t STRT STl TSR o aTel
WIHFSIRH T 1 SUANT RS 1 MRS fhe
HT GIR B BATS & TSR T T8 — U]
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Root tips of control and transgenic seedlings
expressing AcCenH3 GFP-tailswap construct were
analyzed for GFP expression analysis using
confocal microscope. Control- non-transformed
callus, T1- transformed callus.

Co-transformation studies

Agrobacterium mediated co-transformation of
PRGEB31-AcCenH3 and GFP-tailswap
constructs in onion: Agrobacterium strain
harbouring binary vectors of pRGEB31-AcCenH3
target gRNA (CRISPR-cas9 construct) and
pCAMBIA2300-CaMV 35s Promoter-GFP tailswap
constructs separately, were used simultaneously
for Agrobacterium mediated co-transformation of
calli of onion cv. Bhima Super. After resting period
of 15 days, calli were screened on two rounds (15
days each) of 50 pug/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, 6
batches were co-transformed, 3 batches are in
shooting stage, 3 batchesin selection stage.

Agrobacterium mediated co-transformation of
AcCenH3RNAi and GFP-tailswap constructs in
onion: Agrobacterium strain harbouring binary
vectors of pCAMBIA1305.1-AcCenH3 RNAIi
construct (carrying 397 bp AcCenH3 sense
strand+767 bppdk intron+397 bpAcCenH3
antisense strand) and pCAMBIA2300-CaMV 35s
Promoter-GFP tailswap constructs separately,
were used simultaneously for Agrobacterium
mediated co-transformation of calli of onion cw.



2 I T R 2010

& forg rer | famar mam 15 A1 Y fasmm srafr &
IR, helg &t THIFIT 50 p 1. /for. gremmgRe
aTel eraer Hfear & S Th (UAP 15 &) F Hr 1)
IR IR 31 goeh! dicht dhetls &1 =TI o 1 iR ¢
50 p In/fa. gemmRRE @ aeft gfén Hifear
TR o | 3rf) dp, A1 S BT Hg—HUTaRoT
fopa T, i 9 TRIE SreRIT | B 31R 4 9 9 araeRn
&

1T § IRad GershHl T fAprT

&t 2019-20 & SRM, WS & PeT 668 el (T
TAT ISR ITARI ! B Frear F Usel @i dq9
T I ) T i1 Sed1e P forw 1T o 1|

Bhima Super. After resting 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, 7 batches were co-
transformed, 3 batches are in shooting stage, 4
batchesin selection stage.

Development of mutantlinesinonion

During rabi 2019-20, total 668 onion bulbs
(generated in previous kharif season from
different concentrations of EMS and IR
treatments) were planted for seed production.

No. of bulbs

35
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450 17 668
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TSt U Agq & folg SEoTig SU-Iror=T

Tribal Sub-Plan for Onion and Garlic

T U AegT & fofU ST IU-TISHT & g
anfeardt framt & wmiies - anfies Rufr § gur
A & forw pumeflag Nid ¥ W fhy MUl Sed
T /e faaRur, TR TR, Iemefierdr 3R &
fHfor RIshHT T ST =l gU Tl & Wl |
A W iRt o d ugeT uR e i fopam mam

HERTY & ST 39 - Frorm afafafer

ST SY—ATSTT & SRl HERTE H TGRaR et bl
AR TIgHT § 75 fRaE wggl § @ @ 750
gt # 10 A wgl § & o 100 srfeardt
foRAT=iT <Pt T TR |

¥ 2019 P SRM & HGH & 52 AT @R H-99 & 20
PEEE RG]

TGRAR < Tfeardt fswari & forg ifereror

HPIAIA - QN @ g Sau  Feermem,
RISARTR GRT Py e g, TGRaR &b A1 AFIN
R g AT 9 A3, 2019 BT WIVSIRT H TR b
anfearft frami & folg '@t 1@ ofgg i denfiep
Wl IR U UTET0T BRIsHH &1 SRS fohar 1 d1fh
anfeart forsa o Semefierar o serar fear ST e iR
DI STSHifdesT H GUR R ST b1 § PRIHH |
TRaR et & It wml @ @ 95 snfeardt
forrt = AT foram| forRat ot By SMeT JuT Sk,
HICHINDT, HABATIRT, WRUAIRATAD], TR 3T b
el &1 TS| HfTeT BrRIHH BT FTe 8. TS, THT,
T deM-ip (INat) Td Aiedt MRt (Shoadt)
den ef. oR.gE. fasmy, denfe (fiW fas w@
wenfid) F fran sft SHeid uidler, €5 vEE
TERAR 7 H PRI Bl M7 9578 3R o FeaH
gea feul €. T S TET 9 S SU-JIor]
nffIferRt & ua W 1T STer SR W RN GIR
PR IR T g TG Dl deMIep Wl W IRAH
TR gl S, IR.ATE. faammer 3 =t & e i
JUTE IR IO ARAT IR febar | &ft TR, urdled,
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The systematic efforts were taken to improve
socio-economic status of the tribal farmers under
TSP for onion and garlic. 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.

Tribal Sub-Plan Activities in Maharashtra

About 750 tribal farmers were selected from 75
farmers' groups in Navapur taluka of Nandurbar
districtand about 100 tribal farmers were selected
from 10 farmers' groups in Ambegaon taluka of
Pune district under TSP Scheme. A total of 20
demonstrations in kharif and 52 demonstrations
inrabiwere conducted during the year 2019.

Trainings for tribal farmers of Nandurbar

A training programme on “Scientific cultivation of
onion and garlic” for tribal farmers of Nandurbar
was organized by ICAR-DOGR, Rajgurunagar, Pune
in collaboration with KVK, Nandurbar on 9 May,
2019 at Khandbara to promote entrepreneurship
and improve the livelihood in tribal farmers. About
95 tribal farmers from different parts of
Nandurbar district attended the programme. The
agricultural inputs-fertilizers, insecticides,
fungicides, weedicides, sprayers, etc. supplied to
the farmers. The training programme was
coordinated by Dr. A.J. Gupta, Pr. Scientist (Hort.) &
Nodal Officer (TSP) and Dr. R.Y. Vishwanath,
Scientist (Seed Sci. & Tech.). Mr. Umakant Patil,
Seed Certification Officer, Nandurbar and Mr. J.S.
Gavit, AFO, Mahabeej, Nandurbar graced the
occasion and gave their valuable suggestions. Dr.
Al. Gupta highlighted the impact of TSP activities
and delivered lectures on raising of onion nursery
and scientific cultivation of onion and garlic. Dr.
R.Y. Vishwanath delivered lecture on quality seed
production of onion. Shri R.M. Patil, SMS (Hort.),
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THUHGH (TR, B e g, FRaR 7 T514R
el # HIPST - RS Td g YN Feeer
SRT AN 1 Tg SIS SU-TISHT Bl Heg A STearit
feR=AT & SATSTIaeT faePT IR TiepTer STefl| ]&T 2018
19 & SRM WIS U4 Aeg I 3R RS & Ure]
ST TG IR Pt 63 TG DI Aherayaed AT
o T foTeh WY TRt 1 37O SRA=ITT Hepe bl |

KVK, Nandurbar highlighted the livelihood
development of tribal farmers with the help of TSP
implemented by ICAR-DOGR in Nandurbar. Sixty-
three demonstrations on onion and garlic
production and quality seed production of onion
during rabi 2018-19 were successfully conducted

for which farmers expressed their happiness.

o 11.1 : ST SU-AST & Ted WUSaRT § wfdremr
Fig.11.1: Training at Khandbara under TSP scheme

APHIAIA - N W@ dgdT SEu™ fFeered,
RSIRTR GRT Py e s, TRAR & A1 AN
Rl BY TP 15 — 16 TR, 2019 bl SIIc iy U -
ST & T&d RIS U4 oTg] bl ATasTeh Wt W
3 el wfdreror aRicH @1 RIS fhar Tl 39
PRI H TgRaR et o faftey Ml | R 115
afTfeardt fpamt =1 AT foraT| uget o, mifdreror srishn
Pl AT TGRaR fSfet H Hrauft # foham R STafds gav
& 9 arefiaTeT o SN faham | ft o1 ggrivs,
rezer, Py faem b, FIRAR 7 U b1 TIwT
PRl B S5 PN fATT cbrs; o1 AR o IR # wHaiy
g qamm e T TE, Aed iR (Sadh) |
FRAR et 7 ST Su-2rei TRt & gel
F IR § fRAR | a1 I AN WG AgGT i
RIS Wl R AT ARG IR fpan| sl
IR.TY. U, TAUHTH (INEHT) F QT § e Ui
TIR PR TR YD1 ST HERTE I H IUAY Iehs]
& IATAR, TR el § TIPpargd - =N W& e
ITHYN FRATed GRT ST SU-AISHT Bl HRH
R b IWI N B UG 3R IeareendT H A
91 Hfdrerd Ud 38 wifeiardt & ggIaRl 88 2|
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ICAR-DOGR, Rajgurunagar organized two days
training programmes on “Commercial cultivation
of onion and garlic” under the TSP scheme in
collaboration with KVK, Nandurbar on 15-16
November, 2019. About 115 tribal farmers from
various villages of Nandurbar district attended the
programme. On the first day, training was
organized at Shravani and on second day at
Palipada in Nandurbar district. Mr. Rajendra
Dahtonde, Head, KVK, Nandurbar welcomed the
participants and briefed about KVK activities. Dr.
A.J. Gupta, Nodal Officer (TSP) explained the
performance of TSP activities in Nandurbar. He
also delivered lecture on commercial cultivation of
onion and garlic. Dr. R.M. Patil, SMS (Hort.)
highlighted the raising of healthy seedlings in
onion. According to data available from
Maharashtra state, production and productivity of
onion in Nandurbar has been increased by 91%
and 38%, respectively after initiation of TSP by
ICAR-DOGR in Nandurbar.
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REr 11.2 : SHTAT SU-THT THH & ded Aaul 3R grefiarer & smanfora ufdrerr wrispH
Fig.11.2: Training programmes at Shravani and Palipada under TSP scheme

T & 3nfeari famil & ferg ufdramr

HIHIT - N W& degd SFau™ Feaed gr
ThIgpd ST e uRAISTHT gleia & TRl g
PR BY TP 25 3FeReR, 2019 I gut RFer  defer,
TITIRT AT & gor ffet & Tefent JITaia & JAfeareft
fopamt & fo1g "t it e Wl R U feaxfir
TfdrerT BRishy AT fhar Wl 3 drisy |
ST ATDT & b Ml A T 50 A
forarat = 9w forml 1. oFR Sfa T, yu denfie
(SMaF), BT - W Td olegd SFEUE
TR, IR = SIS SY—TISTHT ThHH & IR
H IR A 0 g S B e @dt R W
IR WA Tl €1 .. med, aRs dentie
(PN T9R) 7 & AT & SRE T T Uig TR
IR B Efih $ IR F R | Sqrn @ i
g ofidT fIRUr R T & B IR TR ST
TIHT ¥ Pol TF WA T eI MY T Heel ol
BN & b Ths gl TG BT AN B B oy
Pl ot Tt it o fereRoT fopam |

N
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Trainings for tribal farmers of Ambegaon

ICAR-DOGR organized one day training
programme on “Commercial cultivation of onion”
for tribal farmers of Ambegaon Ambegaon taluka
of Pune district in collaboration with Integrated
Tribal Development Project (ITDP), Ghodegaon on
25 October 2019 at Taleghar, Tal. Ambegaon, Dist.
Pune. About 50 tribal farmers from various
villages of Ambegaon taluka attended the
programme. Dr. Amar Jeet Gupta, Principal
Scientist (Hort.) explained about TSP Scheme and
also delivered a lecture on commercial cultivation
of onion. Dr. S.S. Gadge, Senior Scientist
(Agricultural Extension) elaborated the
technology of raising of healthy onion seedlings
during rabi season. Ten field demonstrations were
initiated in Ambegaon taluka on bulb production
of Bhima Kiran. Each demonstration is of one acre
area. Onion seed was distributed to the farmers

selected for conduction of the demonstrations.

4

Fig.11.3: Training at Taleghar under TSP scheme
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qafoR e &5 H SIS SY-areT & d8d
wfcfafer

qatR gadie & § @Sl i Wt Bl gerar o & forg
anfeardt TR & oY 2 3FF UBR i nfiffer
EIERE]

UGe : IR Q@R A & dTel SAT JAT SRV
T, BT, AR R AAIUS § ST Su-aioT
THIT & TEd @I 3R &t AT & SRE PoT 140 W
e (Wt AR H 100 Tee SR &l |k | 40
UGe) S M| X% HT H HIperY - WIS U
AT ITHUN FeeTerd gRT fh—ami a1 i IR @i
fAT 81 Y8 & e i iR ofimT e Y8 b T A
TG fobT Mg R&ft AR B SR Feemerd gRT =
1 <rfeh o waTst deT At T fehy g (arferepr 11.1) |

dferept 11.1 : YaTOR qadig & # STrifora ugef

Table 11.1: Demonstrations conducted in NEH region

Tribal Sub-Plan Activitiesin 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 140 field demon-
strations (100 demonstrations in kharif and 40
demonstrations in rabi) were conducted in four
NEH states viz, Arunachal Pradesh, Meghalaya,
Manipur and Nagaland during kharif and rabi
seasons through TSP scheme. The onion seed of
Bhima Super and Bhima Dark Red and onion sets
of Bhima Dark Red were provided by ICAR-DOGR
in kharif season. The onion seed of Bhima Shakti
was also provided by ICAR-DOGR in rabi season
(Table11.1).

W |3 Tl T dioT offr guR T 31 Y 30 fam. |20 (Rrem : odf Rygim)
Kharif |Arunachal Pradesh |Onionseed |Bhima Super Bhima 30 kg 20 (District: East Siang)
Dark Red
ARTAUS @S fi S i goR o 30 fpum. |20 (e : TR wE
Nagaland Onion seed |STh X 30 kg HeplegT)
Bhima Super Bhima 20 (Districts: Dimapur &
Dark Red Mokokchung)
T A i 31h v 100 fur. |10 (Rrerm : SR v
Onion sets  [Bhima Dark Red 100 kg HepIepYT)
10 (Districts: Dimapur &
Mokokchung)
qETeT o i i R i 316 Y 30 fpur. |20 (e : RaE)
Meghalaya Onion seed |Bhima Super Bhima 30 fpIT. |20 (District: Ri-Bhoi)
Dark Red 30 kg
30 kg
aforgR T ST i guR fimT 31 v 30 fmm. |20 (el : SEwdt, T
Manipur Onion seed |Bhima Super Bhima 30 fpur.  |vd gSMIRHR)
Dark Red 30 kg 20 (Districts: Ukhrul,
30 kg Chandel &
Churachandpur)
ST e offqr 51h X3 100 fpur. |10 (et : SE®d, I=<d
Onion sets  |Bhima Dark Red 100 kg Td AT
10 (Districts: Ukhrul,
Chandel & Tamenglong)
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il SRS Hoel RISKIS] T afeh 40 frr. |10 (R : gdff Ryari)
Rabi Arunachal Pradesh |Onion seed [Bhima Shakti 40 kg 10 (District: East Siang)
TMetTS o A o7 afes 40 fpar. |10 (el : MR T&
Nagaland Onion seed |Bhima Shakti 40 kg W)
10 (Districts: Dimapur &
Mokokchung)
AT T i oy orfeh 40 feur. |10 (Rferm : R-m9)
Meghalaya Onion seed |Bhima Shakti 40 kg 10 (District: Ri-Bhoi)
AfigR RIEEIS] o arfeR 40 fem. 10 (57T : SEwd, Fwd
Manipur Onion seed |Bhima Shakti 40 kg Td geraieyx)
10 (Districts: Ukhrul,
Chandel &
Churachandpur)

TS T2 B WXt 1 & SR nfra fpg e
veeHl 7 foret ot g § iftead sigRur wfterd
(98), i &g YR (85 UMW) AT U (282.5
fheel/2.) g0t ol TS| LI fov (175 fiheat/2.)
& g 7 o 1§ (257.5 fbed/z.) H aiftew
U gIRIT 1 11 @t HIFH & SR e 31fdrep gt
e Sue T 81 Y8 (428.33 fded/R.) A U
AR T goR (398.75 fibeel/z.) H &t @l 1
STafp &t #RTT & SR i fawor (352 fieet/R.) 6t
) T IUS TS TS| AT I H @ G B
SR AT Y T Wa weeMT # i R fhe o
SFfereRa 37gRUT TfIerd (95), 3iAd g WR (80 )
TAT U (220 fiheat/2.) gof bt TS| fi|r 31h S
(215 fiear/3.) o off vt fovey (160 et /2.) &
el H 3MfUe IuST U8 T3 | ANMCIvE 5T H EXh
AR &b SR HHT JUR fohet 7 arferepad sigpur fcrerd
(94), 3T Hg WR (80 IM) JAT IuA (225
fepeet/z.) uig WS ofidr 81 X8 (220 fihea/7.) § off
TR 5T (180 fbeal/R.) & qoEat | Hel SR
IS gIRTe &t 18| fiET 1h X3 & ATt | UTH SusT 230
foheat /3. eft| s A1 &, W1 el | WISt Bheied 37
QIS Rl Sl GerT H W HIE 3RIH Ruep g1 AR
o B NI HRTH & SR AT by 7 W@ et
4§ fret o g 7 erftream sigRur wfcrerd (92),
3T @g TR (80 UM) AT IUS (224 foheal /3.) gt
H 1| ofir =1 e o (218 fibeat/2.) 7 off v
e (180 fibcat/3.) & qolEal § Pgl AP U
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Demonstrations conducted in Arunachal Pradesh
in kharifrevealed that the germination percentage
(98), average bulb weight (85g) and yield (282.5
g/ha) from Bhima Super was the highest. Bhima
Dark Red (257.5 g/ha) also yielded more than
local variety (175 q/ha). Green onion yield of
Bhima Dark Red was 428.33 q/ha followed by
Bhima Super (398.75 q/ha) in kharif while green
onion yield of Bhima Kiran was (352 q/ha) in rabi
season. Demonstrations conducted in Meghalaya
in kharifrevealed that the germination percentage
(95), average bulb weight (80g) and yield (220
q/ha) of Bhima Super was the highest. Bhima Dark
Red (215q/ha) also yielded more than local
variety (160 gq/ha). Demonstrations conducted in
Nagaland in kharif revealed that the germination
percentage (94), average bulb weight (80g) and
yield (225 g/ha) of Bhima Super was the highest.
Bhima Dark Red (220 q/ha) yielded more than
local variety (180 q/ha). The yield received from
sets of Bhima Dark Red was 230 q/ha. Also, onion
crop from sets matured about one month earlier
than the other onion crops. Demonstrations
conducted in Manipur in kharif revealed that the
germination percentage (92), average bulb weight
(80g) andyield (224 q/ha) of Bhima Super was the
highest. Bhima Dark Red (218 g/ha) also yielded
more thanlocal variety (180 q/ha). The onion crop
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o 11.4 : g1 Ta (0T UeeT) H @IS uee|
Fig.11.4: Onion demonstration at Ledung village
(Arunachal Pradesh)

ford 11.6 : TR FRAT B IR FRAT (HETE)
Fig.11.6: Preparation of nursery beds (Meghalaya)

from sets matured about one month earlier than
the other onion crops and yield received from sets
of Bhima Dark Red was 225 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). Rabi
onion seed sown in nursery in November-
December 2018, transplanted in January-
February 2019 and harvested in April-May 2019.
The farmers in these states received 20-22 t/ha
yield of rabi onion bulbs. The yield of green onion
was recorded 35-40 t/ha in these states. As the
rate of green onion in marketis Rs. 20-30 per kg, it
was recommended to harvest green onion for sale.
Rabi onion bulbs can be successfully grown in NEH
states.

.ﬂl P L] Py T e
fod 11.5 : & Ma (Sreumad ved) o i afh &
QI &g

Fig.11.5 : Bhima Shakti onion bulbs at Rune village

(Arunachal Pradesh)

168



Annual Report 2019 _ g‘%
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R 11.7 ; fpamT & Wdl # Uig IR &A1 (FETeR)
Fig.11.7: Raising of seedlings in farmer's field
(Meghalaya)
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o 11.8 : DA Ta (ATIvS) F & @
Fig.11. 8: Green onion crop at Chumukedima village
(Nagaland)

Trainings
Trainings organized in Arunachal Pradesh

A training programme on rabi onion cultivation
was organized on 1 February 2019 at Namsingh
village to train the farmers about onion
production technologies for rabi season in which
50 farmers were participated. Another training
programme on kharif onion cultivation was
organized on 7 August 2019
at College of Horticulture
and Forestry, Pasighat in
which 53 farmers were
participated. Prof. M.
Premjit Singh, Vice-
Chancellor of Central
Agricultural University,
Imphal graced the
programme as Chief Guest
and also distributed the
seed among the farmers.

e 11.9 : urflaTe (revmTer Ueer) | ufderr drispy
Fig.11.9: Training at Pasighat (Arunachal Pradesh)

TfOTqR 3 AT UfRraTor HRIHH : qarR yaiy &7 &
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TENfiht 1R e ufdrerr srfesm smnfore fomar mar 3
HRipA # AR T e Y e b & 33
SrfreTRAET ST wrTferefiet fopsamit = v foram) ef. oo ae.
T, TUH <¥dh (ST SU-ISHT - ganR
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Training programmes organized in Manipur:
A training programme on Onion Production
Technology was organized on 12 September 2019
at ICAR Research Complex for NEH Region,
Lamphelpat, Imphal, Manipur. It was attended by
33 officials and progressive farmers from different
KVKs of Manipur. Dr. S. S. Gadge, PI (TSP-NEH)
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delivered presentation on onion production
technology developed by ICAR-DOGR and
answered the queries of participants about onion
cultivation practices. Dr. M. R. Sahu, Senior

Scientist, ICAR RC-NEHR coordinated the
programme. A training programme on rabi onion
cultivation was also organized on 20 November
2019 at ICAR Research Complex for NEH Region,
Lamphelpat, Imphal, Manipur in which 50 farmers
were participated.

Fig 11.10: Training at Imphal (Manipur)
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Training programmes organized in Meghalaya:
A training programme on kharif onion cultivation
was organized on 8 July 2019 at ICAR Research
Complex for NEH Region, Umian in which 58
farmers were participated. Another training
programme on rabi onion cultivation was
organized on 26 October 2019 at Umiam to train
the farmers about onion production technologies
for rabi in which 52 farmers were participated.

Training programmes organized in Nagaland:
Training cum seed distribution programme on
kharifonion cultivation was organized on 6 August
2019 for onion beneficiaries of villages viz., New
Socbvnoma, Chumukedima and Bade. Another
training cum seed distribution programme on rabi
onion cultivation was organized on 17 November
2019. Dr. Aastik Jha, Dr. Waluniba and Dr. Moakala
Changkiri distributed rabi onion seeds to the best
performing beneficiaries to encourage and
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Rt TSt o it fIaRa by | @rst et = ST popularize onion cultivation. The onion
SU-TISHT & d8d U PRIGH & 3N Pl UgeT @ beneficiaries expressed their heartfelt gratitude

maﬁﬁqwaﬁwmﬁmwm for initiating such a programme under TSP and
& T SR fe assured full cooperation for the success of the

programme.

fo 11.11 : < AIPAMT (AFMeivs) H AT Brisa
Fig.11.11: Training at New SocUiivnoma (Nagaland)
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Scheduled Caste Sub-Plan for Onion and Garlic

S ASHT Bl T Ieed T AR THE Agaqul
ST SUCTeY PRIPR AT ST A s fb=aml a1
3MTffep faepTT o e qeed URT H o 2|

NI STf Su-AioT wh & aga ufdremr
EapE)

HIPAIY - ST U oAgg AqHUE Qe grRi
R U & o1oe AT RRauRD! de @It iR dggd
&1 Hrenfifpal o1 TR B & foy ufienr Brig
Ty S §1 Rulelf= safyr & Sk fFis 22-28
urd, 2019, 22-23 AR, 2019, 25-26 AR, 2019
3R 27-28 A1, 2019 BT WS Bl IATE Hrenfiedr’
R IR ST & s i & ot oo ofF mifdreror
HRIHA AT fhY M1 STy ST Iu-AISi T &
e ST HfTerur BRishH! H AERTY 5T | $dd 77
TS IeUTGh! = HRT fora |

IgIc HRIHA 7 81, FoR g, e, Wighary - @
Tq T8 AU Fieenerd 7 oAl &1 @mTd Rl gY
I VAT TG b AT AT JER IUST IR PR
foTQ TSt BT Wt 7 oA qeprien! bl STUT bl FeTTg & |
31, R 71 A o SIIER WIS & I fohemt bl Wt
A W I T S ISR HRgIoE, wuE e
(STTETY) 3 STt 3R 319 P sad B &b forv {30 arerar
b goEel H 3D AN gl Sl SFERSIG T[ET, T
Jenfies (Smrar) F foami @ et msfifdet § guR
T & foTQ T BT ATH IS T SFRIY fHaT| HIH3FT
- QNI U g STIHUT Qe & derfiet -1 5
fost IR SIReAT IR oy I enfiiet & : S fohe,
TR ydue, ot dfcr, Sdve veeH, gew R,
refishia fFREwT, TeT, HUSRUT, iR HeeH, faquM,
qerT fpami bt a1ffes AT R o1 U o w9
AT IE! 1 et M|

HIH3HT — RTST U6 STaG JTHUM ey & 6w iR
TG 1T TRl F i 1 e HY Sfcrart wefdfa i
TS| RER JATAY el Tl § HIHard - = W@

172

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
garlic technologies to the targeted clientele. Three
training programmes were organized for
scheduled caste farmers on “Onion Production
Technology” during March 22-28, 2019 (March
22-23,2019, March 25-26,2019 and March 27-28,
2019). Under Scheduled Caste Sub Plan (SCSP)
scheme, total 77 onion growers from Maharashtra
participated in these training programmes.

In inaugural function, Dr. Major Singh, Director,
ICAR-DOGR welcomed the farmers and advised
them to adopt advanced technology for cultivation
of onion to get better yield along with the quality
produce. Dr. Singh emphasized to cultivate
improved varieties of onion according to season.
Dr. Vijay Mahajan, Principal Scientist (Horti.)
suggested for the use of drip or sprinklerirrigation
system to save water, labour and have other added
advantages compared to flood irrigation. Dr. A. J.
Gupta, Principal Scientist (Horticulture) urged to
the farmers to get the benefit of the scheme to
improve their livelihood. Lectures were delivered
by scientists of ICAR-DOGR on improved varieties,
nursery management, cultivation practices,
fertilizer management, micro-irrigation, pest
control, harvesting, storage, post-harvest
management, marketing, role of SHGs in
increasing socio-economicstatus of farmers, etc.

The various agro-practices were demonstrated to
farmers with experiments laid at ICAR-DOGR
farm. The queries of the farmers were answered
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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 and technical
bulletins. Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) and Dr. R. B. Kale,
Scientist (Agricultural Extension) coordinated the
training programmes.

o 12.1 : SRA S Su-AISHT F T SR Hframr SR
Fig.12.1: Training Programmes under SCSP Scheme
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Beside these, two training programmes were
organized for scheduled caste farmers on “Kharif
Onion Production Technology” on 17 June 2019
and 15 July 2019 in which total 20 scheduled caste
farmers from Amravati district of Maharashtra
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.
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An innovative initiative “Mera Gaon Mera Gaurav”
(My Village My Pride) has been planned to
promote the direct interface of scientists with the
farmers to hasten the lab to land process. The
objective of this scheme is to provide farmers with
required information, knowledge and advisories
onregular 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. The various activities were carried outin
these fifteen villages. Three teams of scientists
were formed to do activities in these villages
under the scheme. In these villages, onion crop is
grown in all three seasons and garlic is also grown
on small scale. The scientists of ICAR-DOGR
provided scientific information to the farmers
about improved technology of onion and garlic
time to time. The activities to be undertaken in
Mera Gaon Mera Gaurav project have been
discussed with village officials and Sarpanch of the
respective villages. They assured full cooperation
for implementation of this initiative in their
villages. The scientists of ICAR-DOGR are in
constant touch with the villagers and visit
identified villages to address various technical
issues in cultivation of various crops by the
farmers. 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 onregular basis.

The scientists (19) of ICAR-DOGR provided
scientific information to the farmers about
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improved technology of onion and garlic time to
time. In total, 2442 farmers of 15 villages were
benefitted due to 111 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. Total 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 44 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
1256 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. Pondewadi village received
Model Village Award in the year 2019.

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 (15
September-20ctober 2019 and 16-31 December
2019) were done along with farmers of MGMG
villages.

Two training programmes were organized for
scheduled caste farmers of MGMG villages on
“Onion Production Technology” during 22-23
March 2019 and 25-26 March 2019. Under
Scheduled Caste Sub Plan (SCSP) scheme, total 49
onion growers from villagesadopted under MGMG
scheme participated in these training progra-
mmes. 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,
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marketing, role of SHGs in increasing socio-
economicstatus 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 [CAR-DOGR varieties, fertilizers, pesticides
and technical bulletins (Sanchalanalayadware
Viksit Kanda va Lasnachya Jati, Kanda Pratwari
Yantra, Kanda Ropvatikeche Vyavasthapan and
Kanda Lagwad). Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) coordinated these
training programmes.

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.

Fig.13.1: Programme at Kanhur Mesai on 19 September 2019 under Swachha Bharat Abhiyan (15 Sep.-2 Oct. 2019)

e 13.2 ; w5 YR R (16 I 31 SR, 2019) &
Fig.13.2: Programme at Pondewadi on 20 December 2019 under Swachha Bharat Abhiyan (16-31 December 2019)

ded feAie 20 =R, 2019 &t UiarEl ¥ BRisH
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Transfer of Technology

Onion harvesting and
post-harvest

ISR, g0 MGMG, ICAR-
DOGR, Rajgurunagar, Pune
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Rabi Onion Cultivation RISRG) oledT WW e, (e E‘ﬁ 26 Farmers from

Technology ISMHTR, g0 MGMG, ICAR- 14 January, 2019 District Pune
DOGR, Rajgurunagar, Pune Pondewadi, District Pune

It @IS Y Wl Wbl (R e - A”7 AR, ety - 17 SHast, 2019 UrFt, qut et & 25 foa

Rabi Onion Cultivation T T oled T GHT:IUFT fRemery, | Rrerm glﬁ 25 Farmers from

Technology ISR, g0 MGMG, ICAR- 17 January, 2019 Dhamni,  |District Pune
DOGR, Rajgurunagar, Pune District Pune

ST 1 GaTg T HAGARR AR MG — 3R ARE, HHIIT - |22 e, 2019 PIgR 5418, |q01 et 1 26 fpar

EE] I G AgGT AU fremer, | Rier Tﬁ 26 Farmers from

22 January, 2019 Kanhur
Mesai, District Pune

District Pune

Onion harvesting & post-
harvest management

ISR, g0 MGMG, ICAR-
DOGR, Rajgurunagar, Pune

management
QST Pl YIS Ud BEARR | BRT G — AT ARG, HIHIY - |4 WRas), 2019 AT, qut et | 24 foa
ELoE] N W& g AU Feener, | R gor 24 Farmers from

4 February, 2019 Wafgaon,
District Pune

District Pune

S 6T Y8 Td HAARR
PERE]

Onion harvesting & post-
harvest management

HIPIHIA — =TS T oTeT
UM e, IS HTR, IO
MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 HRaRt, 2019 UEd,
fre qor

16 February, 2019 Pabal,
District Pune

qur et & 28 fora

28 Farmers from
District Pune
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o] T IATEh! & forg
gfdreror

Training for Onion Seed
Growers

=D, TReu™, FRATOT
ASCI, Gurugram, Haryana

23 TR | 25 Ard, 2019
WIPIAT ~ A T AEGT
YT FRATeRI, ISR
23 February- 25 March,
2019 ICAR-DOGR,

qur et & 20 fo

20 Farmers from
District Pune

Onion Production
through Sets Technology

10 March, 2019 Parshodha
Bazar, Narayanpur

Rajgurunagar
e defieh & aregm ¥ |4l Se¥ed, aRIoT 10 AT, 2019 fiIgR e, S
RISESEICH] Sewa International, Varanasi TRATET ISR, TRRIVGR Ted A 50 P

50 Farmers from
District Mirzapur
(UP)

S HT GaTs Td BAAR
PERE]

Onion harvesting and
post-harvest

IR Mg — BT RG

IPIAT ~ W T G
SFHUT fFRATeRI, ISR, qor
MGMG, ICAR-DOGR,

13 A/, 2019

g

13 March, 2019 Gosasi,
District Pune

qut et & 23 foar

23 Farmers from
District Pune

Onion harvesting and
post-harvest

YN Fcener, ISR, 0
MGMG, ICAR-DOGR,

16 March, 2019 Ranmala,
District Pune

management Rajgurunagar, Pune
S & GIE U@ FAARR  |HRT Ma - BT =a 16 Ard, 2019 qur el & 28 foam
e G — ST T T e, R gor 28 Farmers from

District Pune

Onion harvesting and
post-harvest

Y Fceer, ISR, 0
MGMG, ICAR-DOGR,

19 March, 2019
Khairewadi, District Pune

management Rajgurunagar, Pune
S & GIR TG FAARR  |HRT Mg - BT =a 19 A, 2019 qur el & 25 foam
e G — ST W oTegT Rl e gor 25 Farmers from

District Pune

Rajgurunagar, Pune

27-28 March, 2019 ICAR-
DOGR, Rajgurunagar

management Rajgurunagar, Pune
S B IS WA | ST S Su-re 22 - 23 9rd, 2019 qur et & 24 forae
Onion Production HPAIT — ST U TagT PIAIA — QTS TG Tag 24 Farmers from
Technology MY R, ISMHTR, Y01 |STIHYU FQeerd, ISGHR, | District Pune

SCSP, ICAR-DOGR, 22-23 March, 2019 ICAR-

Rajgurunagar, Pune DOGR, Rajgurunagar
N Y IAGH WIS | By - @ Wd e 25 - 26 H, 2019 qo el & 25 foram
Onion Production W framer, RSO, E{ﬁ HIpIIU — ISt g oledT 25 Farmers from
Technology SCSP, ICAR-DOGR, Y fGener, ISR | District Pune

Rajgurunagar, Pune 25-26 March, 2019 ICAR-

DOGR, Rajgurunagar

QST 1 ScTed HENfihl | H1Hargu - IS W& g 27 - 28 5, 2019 qur R7el @ 28 foram
Onion Production m fcemer, RISTTOR, Tﬁ HIpIIU — TS g ol 28 Farmers from
Technology SCSP, ICAR-DOGR, U e, JSHTR | District Pune
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S & GRS Td HHARR
EECE]

Harvesting and Post-
harvest Management of
Onion

IRT G - WRT ARG, BT -
T W oTe SFHYUT e,
RHRR, 39

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

11 3mie, 2019
&Rar, Rrer o

11 April, 2019 Khairewadi,
District Pune

g f7et & 28 foram

28 Farmers from
District Pune

TST BT HIAR T

Post-harvest
management of onion

IRT Mg — W7 TRG, HIHSTT -
QIS Ud e U fFeemer,
RIS, 9or

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

22 e, 2019

o, el o

22 April, 2019 Varude,
District Pune

T ot R 24 e

24 Farmers from
District Pune

W% QST T I
Trenfidht

Kharif onion production
technology

IRT MG - WRT ARG, G -
T W oTejI SRR e,
RSN, 30

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

9 98, 2019

Tl Rem g

9 May, 2019 Gosasi,
District Pune

qur et 9 30 foa

30 Farmers from
District Pune

Scientific Cultivation of
Onion and Garlic

ST SU—3SHT

HIPIHIY — S T e
SFHUT FReTeR, ISR
TSP, ICAR-DOGR, Rajgurunagar

9 9, 2019

GieaRI, el FeRaR

9 May, 2019 Khandbara,
District Nandurbar

TR o7t 1 95
T

95 Farmers from
District Nandurbar

TRI% G Y TN GIR
P

Nursery preparation of
kharif onion

WRT MG — W7 R, HIPHITIT —

15 98, 2019

QST U4 oTggT AU Foarer,

RISTIHTR, g
MGMG, ICAR-DOGR,
Rajgurunagar, Pune

e, el gor

15 May, 2019 Ranmala,
District Pune

qur f¥7el & 26 foam

26 Farmers from
District Pune

QTS B Bl TEN e

Nursery management of
onion crop

WRT G - W ARG

WIPIIT ~ W W e
YT fFReTer, ISR, gt
MGMG, ICAR-DOGR,
Rajgurunagar, Pune

17 58, 2019

PIEY AR, el g

17 May,2019 Kanhur Mesai,
District Pune

T ol R 27 R

27 Farmers from
District Pune

TR T 6 9 IR
AT

Preparation of kharif
onion nursery

IRT G - WRT ARG AP -
T W oTe SFHYT e,
RHRR, 39

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 93, 2019
oill, Rore qor
27 May, 2019
Loni, District Pune

g el & 30 foram

30 Farmers from
District Pune

@ G g H gifer
ST Jfehal TR
JieRig mfdreror
International Training on
Resent Research
Approaches in Onion and
Garlic

HIHITIA — RN T GG
SFHUT FRATeRI, ISR, gt
Td wdiefterR, sikmeTg
ICAR-DOGR, Rajgurunagar,
Pune & ATPBR, Aurangabad

10 & 15 S, 2019

TR P ST

PIAIT — QTS U4 oTagH
10-15 June, 2019
ICAR-DOGR, Rajgurunagar,
Pune

HLIE H 10 de7~h
RIBR

10 Scientific
Officers from
Bangladesh
Agriculture
Research Institute
(BARI), Bangladesh
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MGMG, ICAR-DOGR,
Rajgurunagar, Pune

ERI% QST BT TR JGUT | AT MG - W7 ARG, B - 11 S, 2019 qu et &1 28 foar
Kharif onion nursery ISR oledT @ﬂ?‘ﬁ’fﬂ? famer, |dicaret, frer E‘ﬁ 28 Farmers from
management RIS, Eef 11 June,2019 Pondewadi, District Pune

District Pune

Kharif onion production
technology

e, ISETR, gor
SCSP, ICAR-DOGR,

T BT TR T9T IRT G - WRTARG, AHT - (13 S, 2019 qur fR7el @ 26 foam
Onion nursery RISAC) oled- C’ﬂ?:f?«ﬂ:f Fcemer, ‘J,?'lFﬁ, et gc?r 26 Farmers from
management RISATR, ol 13 June, 2019 Gulani, District Pune
MGMG, ICAR-DOGR, District Pune
Rajgurunagar, Pune
TR @S 6 AT ST ST JT-ASTT AP (17 S, 2019 SR fofet, HERTY
TeNfirRY - W W olgqg SEU TIP3 - WS W@ aleqd |4 10 fpae

Y Feer, ISR
17 June,2019 ICAR-DOGR,

10 Farmers from
Dist. Amravati (MS)

technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

Rajgurunagar, Pune Rajgurunagar
TRI% WTST T IRT Mg — BT TRG, HIHSTT - 19 57, 2019 qur f7el & 25 foam
Hrenfich N (d deg IEu feener, | fersarst, e qur 25 Farmers from
Kharif onion production |RSTPR, Sﬁf 19 June,2019 Mitgudwadi, |District Pune

District Pune

TRI% DT BT T TG

Kharif onion nursery
management

IR MG — W7 TRG, HIHITIT —
TS T oTgqg Y Fieerer,
RIS, 9o

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

25 319, 2019

g, fore gor

25 June,2019 Dhamni,
District Pune

qu et &1 28 foar

28 Farmers from
District Pune

T IATET H TS UG

Nursery management in
onion production

IRT MG - WRT ARG, G -
T W oTejIT SRR e,
RS, 3

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 S, 2019

aropiia, et qor

27 June,2019 Wafgaon,
District Pune

qur Rt 9 45 foa

45 Farmers from
District Pune

TR RN BT /R JGUT |7 M4 - 3R R9, AHIgd - |3 JeIs, 2019 qur el & 32 foam
Kharif onion nursery N d deg JEYE e,  |WTR, e gor 32 Farmers from
management RIS&TR, ot 3 July,2019 Khairenagar, District Pune
MGMG, ICAR-DOGR, District Pune
Rajgurunagar, Pune
QST 1 &l DI ABIT | ST - AR Uddi (6 JeTts, 2019, Hiperqd — (AR & fIfE wdid
ST 87, HIPSTY - I W@ e |JARR Tadig IRU™ W, || 30 SR
Popularization of onion ?ﬂ—:BTW femerT, ISR, Eﬁ SHRIcT, EF@TE’\’ 30 Officials from
cultivation TSP-NEH, ICAR-DOGR, 6 July, 2019 ICAR-RC NEHR, |different KVKs of
Rajgurunagar, Pune Lamphelpat, Imphal, Manipur

Manipur
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TRI% TST BT TN TeeH

Kharif onion nursery
management

IR MG — W7 TR, HIPHITIT —

6 JeTs, 2019

ST Ud AT I fFeener,

RTSTIHTR, g
MGMG, ICAR-DOGR,
Rajgurunagar, Pune

ST, et gor
6 July, 2019 Jawulke,
District Pune

T et R 27 eI

27 Farmers from
District Pune

Production Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

WRh N I SEGIEASIINASEER ISR 15 Sefls, 2019 WIPSIY - | IFERTE Tell, HERTY
Heifirht HIPH3IIT — DS T e R G T8g AU ¥ 10 frae
Kharif onion Production W Frcemem, RSTOTR, ‘f@ frene, RNTTOTR, Tﬁ 10 Farmers from
Technology SCSP, ICAR-DOGR, 15 July,2019 ICAR-DOGR, District Amravati
Rajgurunagar, Pune Rajgurunagar (MS)
TR WS BT TR FdUT | AT MG - IR ARG, B - 16 s, 2019 TerRaard!,  |qO ffel & 24 fram
Kharif Onion Nursery RISAG) oled W e, (R E@ 24 Farmers from
Management RISTTR, 00 16 July, 2019 Gadakhwadi, |District Pune
MGMG, ICAR-DOGR, District Pune
Rajgurunagar, Pune
TRI% WS BT TR FdUT | AT MG - 3R ARG, B - 18 JefiE, 2019 Wehardl,  |qo1 ffel & 28 e
Kharif Onion Nursery RISAG) oled- W e, (R E@ 28 Farmers from
Management RISTRR, 00 18 July, 2019 Khadakwadi, |District Pune
MGMG, ICAR-DOGR, District Pune
Rajgurunagar, Pune
Tedt W% BT AR FEUT |7 MG - AR ARG, BT - |8 3R, 2019 qu Rt & 30 foear
Late Kharif Nursery RISAG) oled ?ﬂﬁ?ﬂ:{ farer, |[WTR, et Sﬁf 30 Farmers from
Management SISO, g;rfr 8 August, 2019 District Pune
MGMG, ICAR-DOGR, Khairenagar, District Pune
Rajgurunagar, Pune
Tedt W% = 6 IR MG — BT K9, HIPHSTIT — 17 3R, 2019 TS, qut et & 26 foar
I Hrenfidht QST T g AU famer, | e Eﬁf 26 Farmers from
Late Kharif Onion SISO, Eef 17 August, 2019 Varude, District Pune

District Pune

Tgd % WS Bl
AT At

Late Kharif Onion
Production Technology

IR MG — W] K9, HIPHSTIT —
QIS Td e iU feemer,
RHRR, 37

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 I, 2019 feyearst,
fore qor

27 August, 2019
Mitgudwadi, District Pune

T el R 24 e

24 Farmers from
District Pune

TBdl W% T
IqTe Henfidh

Late Kharif Onion
Production Technology

IRT G - IR ARG, HHAI -
TS U e IHU Faer,
RTSTHTR, 9o

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

29 3R, 2019 AT,
forem o

29 August, 2019
Gulani,District Pune

qu f7el & 27 foram

27 Farmers from
District Pune
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T W% @I IRT MG - IR ARG, HIHAIY - 31 R, 2019 UiearEl, qur el & 25 foam
e Hieifidt N d g Sy e, | qur 25 Farmers from
Late Kharif Onion ISR, gc?r 31 August, 2019 District Pune
Production Technology = |[MGMG, ICAR-DOGR, Pondewadi, District Pune

Rajgurunagar, Pune
Ted @% WIS D IAGH |7 M - W7 kG, Apergd - |6 faamR, 2019 qu et & 28 foar
ElEICa) QST T g AU framera, W et Tﬁ 28 Farmers from
Late Kharif Onion SR, qo7 6 September, 2019 District Pune
Production Technology = |[MGMG, ICAR-DOGR, Jawulke,District Pune

Rajgurunagar, Pune
S HT IATeT Wil | ST SU-JIoHT - garaR 12 YR, 2019 Hipery - (AR & IfE oY
Onion Production e &5, HIh3FId — WSl T qafR g & & forg faem b A 33
Technology e ITEU fFeeer, YT URIR, aATheluc, MRUBRT Ta TATfCrehier

SR, go7 I, AR o

TSP-NEH, ICAR-DOGR, 12 September, 2019 ICAR- |33 Officials and

Rajgurunagar, Pune RC NEHR, Lamphelpat, Progressive farmers

Imphal, Manipur from different KVKs
of Manipur

W @I T e WRT G - W ARG AP - 19 f4a=R, 2019 BreR qu et &1 75 foar
TN QST T g AU frerem, |38, R EJ}’\T 75 Farmers from
Rabi Onion Production ISR, g‘ff 19 September, 2019 Kanhur |District Pune
Technology MGMG, ICAR-DOGR, Mesai, District Pune

Rajgurunagar, Pune
W = T e WRT G - W ARG AP - 7 3FER, 2019 TR, qu et & 28 foar
Htenfachr WIS Od oTeg SIau Fener, | e go 28Farmers from
Rabi Onion Production RSRRPTR, qO1 7 October, 2019 District Pune
Technology MGMG, ICAR-DOGR, Wafgaon,District Pune

Rajgurunagar, Pune
W = T I WRT G - W ARG AP - 11 3RRER, 2019 eI, qu et & 30 foam
Htenfachr IS Od oTe Ay Fgner, | R g 30Farmers from
Rabi Onion Production RSRRTR, qO1 11 October, 2019 Gulani, District Pune
Technology MGMG, ICAR-DOGR, District Pune

Rajgurunagar, Pune
& =St i I RT ME — ART ARG HHAIT — 17 3RRSR, 2019 TRATE, qur el F 27 fam
drenfihr RN d Feg Sy fcener, | Rem qor 27 Farmers from
Rabi Onion Production ISR, EU\T 17 October, 2019 District Pune
Technology MGMG, ICAR-DOGR, Kahirewadi, District Pune

Rajgurunagar, Pune
S & @I Wt SIS SU-AISH], WP — |25 SRRER, 2019 TeleR, qur et 9 50 foa
Commercial Cultivation | =T U4 ofgg 3THU fcemer, dTeepT i, fore Eﬁ 50 Farmers from
of Onion RS NESHEN 25 October, 2019 Taleghar, |District Pune

TSP, ICAR-DOGR, Rajgurunagar |Tal. Ambegaon, Dist. - Pune
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Kharif Onion Harvesting

HIH3TIU — QST Ud g
IFHU FReTer, ISR, g0t
MGMG, ICAR-DOGR,
Rajgurunagar, Pune

foretr qor
11 November, 2019
Jawulke,District Pune

v&f ST T IedTe IRT G - WRTARG, HHAIT - [29 IRER, 2019 T, qu et & 26 foae
Hrenfirht ST U4 g Agau™ Feemerd, (e gor 26 Farmers from
Rabi Onion Production ISR, gU\T MGMG, ICAR- 29 October, 2019 District Pune
Technology DOGR, Rajgurunagar, Pune Varude,District Pune

W I it Ieare IRTE - WRTARG, HHAIT - |4 FaRR, 2019 qu et & 28 foa
grenfidh QIS Ud e Jr9ue fFeemer, |Tergaret, e gor 28 Farmers from
Rabi Onion Production  |RSFRTR, g0 MGMG, ICAR- 4 November, 2019 District Pune
Technology DOGR, Rajgurunagar, Pune Gadakhwadi, District Pune

TR @ 6 G IRT MG - W ARG 11 FIR, 2019 Sigewh, g fR7et @ 32 foram

32 Farmers from
District Pune

QST Te oTggT el
ITATRID Weft
Commercial Cultivation
of Onion and Garlic

SIS SU—FISHT, HIh3Fd —
N d deqg JIgEu feer,
RHRR, 30

TSP, ICAR-DOGR, Rajgurunagar,
Pune

15 - 16 Fa%R, 2019 #1qu

Tq ueftarst, fo7eTl FgRar
15-16 November, 2019
Shravani and Palipada,
District Nandurbar

TR el | 115
T

115 Farmers from
District Nandurbar

G ST Pl Gars

Kharif Onion Harvesting

BR7 i — A1 7RG AP -
@I Gd e SR e,

SR, g0 MGMG, ICAR-
DOGR, Rajgurunagar, Pune

22 JarR, 2019 MR,
forem qov

22 November, 2019
Gosasi,District Pune

qur et & 30 forear

30 Farmers from
District Pune

T T IeId Wit

Improved Cultivation of
Onion

AT ST, IR Tg
WIPIFT — W T G
SFHUT fFReTeRI, ISR, gt

Sewa International Varanasi &

23 TR, 2019 wRaNeT

§NTR, TRIIUTYRY
23 November, 2019
Parshodha Bazar,

SR e, IR
T H 60 foar

60 Farmers from
District Mirzapur,

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

Mitgudwadji, District Pune

ICAR-DOGR, Rajgurunagar, Narayanpur Uttar Pradesh
Pune
TRI% WSl Dl GaTs IR Mg — BT 7RG AP — 3 femR, 2019 qu et &1 27 foar
Kharif Onion Harvesting | ) oledT W e, ﬁagga Y, frer Bﬁf 27 Farmers from
NENEZRE QE&[ 3 December, 2019 District Pune

G ST BT Gars

Kharif Onion Harvesting

IRT Mg — BT TR WGBS —
N d deg JIEuM Feener,
RISH[TIR, 9or

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

10 fiawR, 2019 uicard!,
forem qov

10 December, 2019
Pondewadi, District Pune

qur et & 35 foear

35 Farmers from
District Pune

ISR CEIIRE
Wt

Scientific Cultivation of
Onion and Garlic

Sih FOTNT TR, R
JK Bajaj Trust, Sikar

22 - 24 fqw=R, 2019
WIS — AT W TG
AU FGeer, ISR
22-24 December, 2019
ICAR-DOGR, Rajgurunagar

Hepr, IR | 24
Easin

24 Farmers from
Sikar, Rajasthan
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yeeffat # urfierst

Participation in Exhibitions

Tata Institute of Fundamental
Research (TIFR), Narayangaon

ToAlgel BT 2019 HY I Py, T, 3 - 6 SN, 2019 P T o,
Global Farmers 2019 TRIIOAT 3-6 January, 2019 TR
KVK, Gramonnati, Narayangaon KVK, Narayangaon
FYH 2019 HY faem org, Tideard 17 - 20 SHa¥t, 2019 HY faem o,
Krushik 2019 SIAYHT TR, IRTCA 17-20 January, 2019 IRT
KVK, Agricultural Development KVK, Baramati
Trust (ADT), Baramati
I AT Her HIPHIII - AR IRTETT 23 - 25 Sadl, 2019 HIHIII - AR
National Horticultural FITUT UM, E\W?:Rﬁ 23-25 January, 2019 AT ST
Fair ICAR-IIHR, Bengaluru SR, STeg®
ICAR-ITHR,
Bengaluru
foe o= ueeh TIeT SRCSIC 31Th HUSH=Ta 28 R § 1 71, 2019 frarie Hiezaa fear
Science Day Exhibition ESEASINEUIE] 28 February-1 March, 2019 cforpid, Wisg

Giant Metrewave
Radio Telescope
(GMRT), Khodad

T BV I 3a1 2019 |HIPIGY - YRAT PN U™ |5 - 7 HrE, 2019 HIHAI — AR

Pusa Krishi Vigyan Mela |9, 43T, 73 gl 5-7 March, 2019 DY ITHUF HAM,

2019 ICAR-IARI, New Delhi o, 8 gt
ICAR-IARI, New
Delhi

fepar 2019 o R 7. ., gor 11 - 15 fE=R, 2019 areft, gor

Kisan 2019 Kisan Forum Pvt. Ltd., Pune 11-15 December, 2019 Moshi, Pune

ARTIUATG B Tefldgel BHE 2019

Global Farmers 2019 at Narayangaon
Kisan 2019 at Pune

Kisan 2019 at Pune
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Lectures delivered

Onion production and productivity
status of onion andgarlic

JoR Rig /Major Singh
QTS ITeH TAT TS g AZG ! AIPHII — WS W& e ITHu™ Fgenerm, |22 ard, 2019
I R ISR, Y01 GRT ST ST SU-ASHT | WIHargd — WIS U6 dgg

& e ST T IedTe St R ar i
yfereror
Two days training on Onion Production

Technology organized under SCSP by
ICAR-DOGR, Rajgurunagar

ST FQETeRT, ISR
22 March, 2019 ICAR-DOGR,
Rajgurunagar

TS IS U TS & <@g el
SRUCCRIRTIIRE

Onion production and productivity
status of onion andgarlic

B3 — W U4 e Sau™ feened,
ISR, IO GRT @IS IA16H R aF ot
fereror

Twodays training on Onion Production
DOGR, Rajgurunagar

25 9md, 2019

IPIIT ~ I T G
ST FRETeRI, ISR
25 March, 2019 ICAR-DOGR,
Rajgurunagar

ST BT Il v pl ST

Adoption of improved cultivars of
onion

STEUHHISTRATE GRT "HRA H THRd IRTart
W IMRNRIT fRauRes W S8
Stakeholder consultation meeting on
Mapping the Adoption of Improved
Cultivars of Major Horticultural Crops in
Indiaorganized by IFPRI

12 S, 2019, TAUTHAT
ofeR, g, 7 Rght

12 June, 2019, NASC
Complex, New Delhi

dt. 7gre= /V. Mahajan

fqUur & folg =TT & TuTaRTT IcdTeH

Quality production of onion for
marketing

BT, DT AT, JUT 5 WTST HeherT
b, BT Sgre

Inauguration of onion collection centre
atKalamb, Tal. Ambegaon, Pune

31 SFERY, 2019 Herd, AT
3FFTTE, qoT

31 January, 2019 Kalamb,
Tal. Ambegaon, Pune

ST T DRI TG
Onion bulb production

WIS ~ AT U e AGHU e,
SR, G0 GRT SRR ST Sq—-Fiomr
& e SRR a1 fa=dtar wfdrerr

Two days training organized under SCSP
organized by ICAR-DOGR, Rajgurunagar

27 HrE, 2019 WiHY -
WIS Td e ST
e, ISHTR

27 March, 2019 ICAR-DOGR,
Rajgurunagar

S GUR H YA D T T
faftrt

Breeding methods used in onion
improvement

WPIHIT ~ W T ARG AU Ficane,
ISTHTR, Y07 GRT 1UaTRTE, Iiateer &
et & forg @t SiR wregT # arferan
Y UM faw W SR SiaRiE
gfeTero HrRishH

International training programme on
Recent research strategies in onion and
garlic organized for scientists from BARI
(Bangladesh) by ICAR-DOGR,
Rajgurunagar

10 SET, 2019 HIPIU — QTSI
T e SEYH e,
RISTTROTR

10 June, 2019 ICAR-DOGR,
Rajgurunagar

185

Continued on next page.....



2 I T R 2010

Continued from previous page.....

o7 Y T Wl

Advance onion cultivation

P e b5, IRERT wF Y I, FeRmg
GRT JTTHT Wh1H & T&el AT PiY Taeit
Agricultural Exhibition organized under
ATMA schemeby KVK, Baramati and
Agricultural Department of Maharashtra

3 Ri=R, 2019
STerSI, TTeferl YRR, fSfe.

3 September, 2019
Javalarjun, Tal. Purander,
District Pune

TSN TET / A. J. Gupta

S Td e o S e
Improved varieties of onion and
garlic

wfiheeR et prefiat it Sfea, T,
ERAT 0 HIPIY — W T T
STRAYT Frogerd, IR, o gRI

7 9, 2019
G — ST TG TegT
U FQeer, ISR,

Raising of early onion kharif crop
through sets technology

SRT e WEnfidhl & qreaq | Ol ST R
Tfdreror

Training on Onion production through
sets technology organized by Sewa
Internationals, Varanasi and ICAR-DOGR,
Rajgurunagar

TR Torer a7 Scared R 25 feawfia qor
TfeTeT BRiGT (23 B’ | 25 ATd, 2019) |7 March, 2019ICAR-DOGR,
Twenty-five days training on Quality Seed |Rajgurunagar
Grower sponsored by Agriculture Skill
Council of India (ASCI), Gurugram,
Haryana
e Henfihl & w1egs | o =S |1 Seee, aRIRA 3R Wipe gy - =N (10 AT, 2019
TR FE TIR FHRAT Td TTeT SFHU FQeNer, ISHHR, g0 |ARROGR, feigR, IR wedr

10 March, 2019 Narayanpur,
Mirzapur (UP)

o7 P I ford

Improved varieties of onion

WIS ~ ST U G AU e,
ISR, O GRT WITST Y Sedres Hrefieht
TR IR & et fdvepor

Two days training on Onion production
technology organized by ICAR-DOGR,
Rajgurunagar

22 HE, 2019 9IHIT -
I T e SFFRU
e, ISR, gor

22 March, 2019ICAR-DOGR,
Rajgurunagar

TS Bt AT g

Improved varieties of onion

B3 — RN U4 e Sau™ feene,
ISR, T GRT SRR Sy Sy-aismr
& e ST D1 IeUTe Hefiiehl R AR
Q feawfrar wfdreror

Two days training on Onion production
technologyorganized under SCSP by ICAR-
DOGR, Rajgurunagar

25 9, 2019 Y3y -
IS T STegT ST
freer, TR, qor

25 March, 20191CAR-DOGR,
Rajgurunagar

o7 P I ford

Improved varieties of onion

HIPST — TS O e Jaur freened,
ISR, Yo7 GRT ST ST ST-AeT1
& TEd WIS Dl IATe e R i
Q& Rl wfremr

Two days training on Onion production
technology organized under SCSP by
ICAR-DOGR, Rajgurunagar

27 H/E, 2019 9IHIT —
I Td e SFFRUT
fane, ISR, gor

27 March, 2019ICAR-DOGR,
Rajgurunagar
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ST & TR IR P_AT T T
ARG DI d=TD Wt

Raising of onion nursery and
scientific cultivation of onion and
garlic

Y fag P, TR AR HHT - =

9 7g, 2019

Td Sfegd STgHUM feer, ISR, qor
SRT ST IU-3ASHT & ded Nl G dTggT
&t Jemfre et W afremon

Training on scientific cultivation of onion
and garlicorganized under TSP by KVK,
Nandurbar and ICAR-DOGR, Rajgurunagar

YIUSERT, T GreR

9 May, 2019 Khandbara,
Nandurbar

Je dienfih & qrezm @ snldt @¥ith
TS H¥iel SR @xAT

Raising of early kharif onion
through sets technology

AT LA, IRV TG HIH3FIT - T
Ud g UM Feeer, ISHHRR, go0
SRT Je TN & aregm | Al @ih e
IR B R Ufreror

Training on raising of early kharif onion
through sets technology organized by
Sewa Internationals, Varanasi and ICAR-
DOGR, Rajgurunagar

10 S, 2019

ARRIVGR, et SR,
IR T

10 June, 2019 Narayanpur,
District Mirzapur

TST T TS Gt

Commercial cultivation of onion

HIH3FT — WToT U oTgq SFHe™ fener,

25 FReR, 2019

ISR, O GRT SIS SY-JISHT &
e 1T bl AT et W= Tifrefor
Training on commercial cultivation of
onion organized under TSP by ICAR-
DOGR, Rajgurunagar

defeR, dTefepT 3T, foret lE;U\T
25 October, 2019 Taleghar,
Tal.Ambegaon, District Pune

TEREAR T ST SY—TISHT DT TG
IR I T FEgT Dl RS Wt
Impact of TSP in Nandurbar; and
Commercial cultivation of onion
and garlic

Y fIeT P, FJIIR SR HHFIT - AN

T4 TEg SFfAU™ fceer, ISR, IO
SRT SIS Y-S & Ted 1ol G Aeg

EHICEIIREARCRIR S INE |

Two days training on commercial
cultivation of onion and garlic organized
under TSP by KVK, Nandurbar and ICAR-
DOGR, Rajgurunagar

15 - 16 Ja=R, 2019
AUt T refareT, e
15-16 November, 2019

Shravani and Palipada,
District Nandurbar

o7 P Fed Wt

Improved cultivation of onion

AT ST, IRV IR APy —
Td e UM fFeaier, JSHRTR, got

SRT WIS 1 I Wt W wfreor

Training on improved cultivation of onion

organized by Sewa Internationals,
Varanasi and ICAR-DOGR, Rajgurunagar

23 qawR, 2019
AR, F7et fHeioR,
IW Ted
23November, 2019
Narayanpur, District
Mirzapur

WA TEs/S. J. Gawande

TS H B Td R N BT T4

Management of fungal and viral
diseases in onion

WHIIY — WS T e SR e,
ISR, o7 GRT SRR ST STt
& TEd ST Bl IATeH Henfiehl W Ao
Q& feawita ufdreror

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar

27 9rd, 2019

WIHAT ~ W W G
ST FRETeRT, ISR
27 March, 2019 ICAR-DOGR,
Rajgurunagar
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.09, ST /S. S. Gadge

&) @t Y Ieure dtenfidh

Rabi Onion Production Technology

WIS ~ AT U e AGHU e,
ISR, Y07 GRT A-7 MG 5R_7 7Ra HRIHA
& T &t Wt Y welt denfih w e
Training on Rabi Onion Cultivation
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

5 SHeRt, 2019

WRAR, el gor

5 January, 2019 Khairenagar,
District Pune

&l QT Y Seure denfieh

Rabi Onion Production Technology

HPSY ~ RIS & G SFTHUM o,
RISHOR, go¥ gRT 8RT T7d BR7 TR RishH
& T &t W DY Wt defih w mfrer
Training on Rabi Onion Cultivation
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

7 SHaRt, 2019

GsHars!, e gor

7 January, 2019Khadakwadi,
District Pune

&) @t Y Ieqre dienfieh

Rabi Onion Production Technology

B3 — RN U4 e Sau™ feened,
ISR, O GRT AT g 3T 7R Brisp
& T & =TT DY WAt Hefiehr R wfverr
Training on Rabi Onion Cultivation
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

10 SHeRt, 2019

aitl, e o1

10 January, 2019Loni,
District Pune

&) @t Y Ieure dienfih

Rabi Onion Production Technology

WIPIFIH ~ T T e U e,
RISTRR, O GRT 3R7 i 37 TR DRI
& T &t @ Y welt denfih w ufdrerr
Training on Rabi Onion Cultivation
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

14 SRt 2019

gicardt, R qor

14 January, 2019Pondewadi,
District Pune

& @S Y IATeT Hienfihy
Rabi Onion Production Technology

HPSIY ~ I & G SFTHUM o,
RISHOR, go¥ gRT 8RT T7d BR7 TRa hRishH
& T &t T DY Wt Hefih w mfrer
Training on Rabi Onion Cultivation
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

17 SHas1, 2019

g, el qor

17 January, 2019Dhamni,
District Pune

QST el Bl TS W6 HAARR TGU
Onion harvesting and post-harvest
management

B3 — RN U4 e Sau™ feened,
RISHHR, gor GRT 3T T7d BR7 7Ra BRigH
& TEd W &l GoT$ Td BRietR HeHe IR
wfereror

Training on Onion harvesting and post-

harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

22 SHedt, 2019

PrgY e, fore g

22 January, 2019

Kanhur Mesai, District Pune

QS &G T YIS U6 HealR Hde
Onion harvesting and post-harvest
management

IPST — TS T e AU fragne,
RISTRAR, O GRT 3R7 i 37 TR DRI
& TET QST DI G (@ HaRR JeUT R
wifereror

Training on Onion harvesting and post-
harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

4 9ReRY, 2019

arehiTia, et gor

4 February, 2019 Wafgaon,
District Pune
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QST el Bl FaTS Td HHARR TEU
Onion harvesting and post-harvest
management

HIPIFTI — W T e AU Froier,

16 HRast, 2019

ISR, GO GRT AT T 31T TRa BRI
% & WIS I GaTs T HRIcR JeUT W
wifreor

Training on Onion harvesting and post-

harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

uraet, e qor

16 February, 2019
Pabal, District Pune

)

=
DOGR

Tfdreror

Training on Onion Production through
Sets Technology organized by Sewa

I b i I § TR FERIdT UiiheaR el R3fRIeT it 3fedr, [da™, |7 |/, 2019
el 1 afir 3R T MY — A T TG WP — TS W ARG
Role of SHG in onion seed AU R, ISR, go7 GRT SFTHUN FIReer, ISR,
production RIS uraar 5T ST W 25 gl qor
TIfTeOT PRI (23 WReRT I 25 AT™, 2019) |7 March, 2019 ICAR-DOGR,
Twenty-five days training for Onion Seed |Rajgurunagar, Pune
Growers (23 February-25 March, 2019)
organized by ASCI, Gurugram,
Haryanaand ICAR-DOGR, Rajgurunagar,
Pune
IS T IATeH Henfieht 9T SIS, IRV F WIpSFT - =S |10 AT, 2019
Onion Production Technology T4 oG FgdU fFramer, ISR, 3;@[ RS IR, ARIIUYR,
SRT AT Wi & mreem & &t ST R | Rl iR, SR e

10 March, 2019
Parshodha Bazar,
Narayanpur, District

management

& TEd ST DI FaTs U B TeeH W
fereror
Training on Onion harvesting and post-

harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

International, Varanasi and ICAR-DOGR, Mirzapur (UP)
Rajgurunagar, Pune
QTS &)1 $I GaTs U6 HaR Y§UT  |WIHar]d - =N Ud afgqgd |y feemer, |13 #, 2019
Onion harvesting and post-harvest [SNTHTR, QU! GRT ART TG 3R AR PRI (TRARA, et gor

13 March, 2019
Gosasi, District Pune

Onion harvesting and post-harvest
management

HIPST — TS T e AU fresned,
RSTRR, GO GRT 3T T7d 5R_7 1Ra BRI
& TEd ST DI FaTs T R TEeH W
fereror

Training on Onion harvesting and post-

harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

16 #/, 2019

I, e gor

16 March, 2019
Ranmala, District Pune

Onion harvesting and post-harvest
management

WIS — T W e S e,
RRTR, QO R 3RT 71 37 TR BRI
& TEd QST DAl DI GaTs Td BAARR Tee
R gfere

Training on Onion harvesting and post-
harvest management, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

19 A/, 2019

R, Rrerr o1

19 March, 2019
Khairewadi, District Pune
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RISESSIECIEARS LIS ERCIDED
IR o U o v g wg
&1 et

Role of SHG in increasing socio-
economic status of onion growers

TPSIY ~ WIS & G SFTHUM o,
ISTHTR, oI GRT SRR ST ST
& e QST D1 I Hrefiieh! R AR
wfereror

Training on Onion Production Technology,
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

23 Ard, 2019
WIHAT ~ W W G
SIHUM FQaer), ISR,
23 March, 2019ICAR-DOGR,
Rajgurunagar, Pune

ST T g
Marketing of Onion

B3 — W U4 e Sau™ feene,
ISR, J0 GRT @IS T Ieare Hieifieht
TR SRR Tfreror

Onion Production Technology organized
by ICAR-DOGR, Rajgurunagar, Pune

26 9rd, 2019 YIp3Y -
SIS O TR ST
freer, ISR, qor

26 March, 20191CAR-DOGR,
Rajgurunagar, Pune

TS I Dl MG 3T
RURY 1 G § wd g g
T e

Role of SHG in increasing socio-
economic status of onion growers

WIS ~ AT U e AU e,
SRR, JO7 GRT SRR ST Sq—-JiomHr
& TEd ST Bl IATeH Henfieht W o
wifereror

Training on Onion Production Technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar, Pune

28 HTE, 2019 WIHIT —
I T4 e SFTUT
e, ISR, gor

28 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

TS & P! GaTs U6 HaaARR HGUT
Onion Harvesting and Post-harvest
Management

WP — S T e SN o,
SRR, Qo7 GRT HRT g R R BRIHH
&% TEd WS DI QTS Td HeaR TeUT R
wifreor

Training on Harvesting and Post-harvest

Management of Onion organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

11 3, 2019 WRATE!,
forerr gor

11 April, 2019
Khairewadi, District Pune

Training on Kharif onion production
technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

QST Sal Bl GaTs U6 HAARR JEUT | HIHIgT - N W6 g g9 feamer, |22 3nfe, 2019 %,

Harvesting of onion and Post- RO, E@f HNENRICEREICE s B S E@f

harvest management G dad WIIST P HAARR TeUT ) Tifereror 22 April,2019 Varude,
Training on Post-harvest management of |District Pune
onionorganized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

TR @ Wt Y e et HIH3FIT — ST G4 g SFJaU™ faner, |9 A3, 2019 MR,

Advance technology of Kharif onion |ISTTHTR, E@ SRT BRT MG AR 1RT PRI fSett H}ﬁ

cultivation ¥ TEd W% WIS 6T SATE Hielfiehl o) 9 May,2019 Gosasi,
fareror District Pune

TR I Y TN GIR BT

Kharif onionnursery preparation

HIPST — TS T e AU freened,
ISTHTR, Yo7 GRT A-7 MG 5R_7 7Ra HRIHA
&b TEd W AN B TR FIR FA R
wifereror

Training on Nursery preparation of kharif
onionorganized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

15 93, 2019 T,
e gur 15 May, 2019

Ranmala, District Pune
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gt RN TEE
Onion nursery management

B3 — T U4 e Sau™ fRener,
SRR, GO GRT HRT g 7 R BRI
& TE AN & TR TEE W Afremo
Training on Nursery management of
onion croporganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

17 93, 2019 PR AT,
forem gor

17 May,2019 Kanhur Mesai,
District Pune

)

=
DOGR

W T Y T IR BT

Kharif onion nursery preparation

HPSIY ~ RIS V& G SFTHUM o,
SRR, o7 GRT HRT g R TR BRIHH
& T TIH AN Bl TR IR PR R
gf3&r Training on Preparation of kharif

onion nurseryorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

27 93, 2019 T,
forerr gor

27 May, 2019 Loni,
District Pune

TRI% IST BT TN TEeH

Kharif onion nursery management

HH3TY — N U4 oA AU e,
SR, O GRT HRT Tid 37 7R BRI
& TE TIh IS BT TR HGU TR Aframor
Training on Kharif onion nursery
managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

11 S, 2019 dieard],
forerr gor

11 June, 2019 Pondewadi,
District Pune

o § TR aeee
Onion nursery management

WIS ~ T 0 e AU e,
ISR, Yo7 GRT A-T MG 5R_7 TRa PHRIHA
& TET ST BT TR JEe W afreo
Training on Onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

13 S, 2019

ettt ffe g0t
13 June,2019 Gulani,
District Pune

Advance technology of Kharif onion
cultivation

ISR, Y07 GRT SR ST 39 AT &
TEd TR ST Y Jeared Henfidt w
wifreor

Training on Kharif onion production
technologyrganized under SCSP by ICAR-
DOGR, Rajgurunagar, Pune

T SATEH Dt ARG D HIH3FIT — ST G g SFTa™ famer, |14 S, 2019
Rt 1 U o T TRt Fgl ISR, QU GRT UaTRETS, SRee & AP — ST W& g
iR WT weefAt it denfept & forg @t 9 wgg § grferan STEYU FReeR, ISR,
Role of field demonstrations and WW T s w s IR E{ﬁ
self-help groups in increasing afereor (10 | 15 ST, 2019) 14 June, 2019 ICAR-DOGR,
socio-economic status of onion International training programme on Rajgurunagar
growers Recent research strategies in onion and

garlic (10-15 June 2019) organized for

scientists from BARI (Bangladesh) by

ICAR-DOGR, Rajgurunagar
W% e Weft S denfidt HIH3FIT — ST & g SFgae™ famer, |17 S, 2019

WIPAT ~ W W e
ST FRETeRT, ISR
17 June,2019 ICAR-DOGR,
Rajgurunagar

191

Continued on next page



2 I T R 2010

Continued from previous page.....

W T Wt H Iod Hrenfihr

Advance technology of Kharif onion
cultivation

TPSIY ~ WIS & G SFTHUM Fraererd,
RISHOR, gor GRT 3RT Td BR7 TRa BRI+
P dEd TP T 6l ST Wi w®
Tf3reror

Training on Kharif onion production
technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

19 31, 2019 ﬁE?[gEI S,
fore gor

19 June,2019 Mitgudwadi,
District Pune

TR T Wt hY S Wi

Advance technology of Kharif onion
cultivation

WP — N T e U fragrmed,
ISR, o7 GRT AT g 37 7Ra BRI
& TEd GIH S BT T4 TGeH IR T
Training on Kharif onion nursery
managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

25 S, 2019 Y,
forerr gor

25 June,2019 Dhamni,
District Pune

o7 IS H A YU

Nursery management in onion
production

B3 — T U4 e Sau™ feene,
ISR, YO GRT AT g 3T R BrRispH
& & T ST DT N Hee TR
wfereror

Training on Nursery management in

onion productionorganized under MGMG
by ICAR-DOGR, Rajgurunagar, Pune

27 S[d, 2019 a1,
fore gor

27 June,2019 Wafgaon,
District Pune

TR T § T geu

Kharif onion nursery management

B3 — T U4 e A e,
SRR, Qo7 GRT HRT g 7 TR BRI
& TET TH T B TR Jee W fremo
Training on Kharif onion nursery
managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

3 98, 2019 VR,
forem g

3 July,2019 Khairenagar,
District Pune

TR T § T yeu

Kharif onion nursery management

WIHIY ~ WIS W e YA Femmerd,
SRR, JOT GRT HRT g 7 R BRIHH
& TET WD AT BT TR TEe W fremo
Training on Kharif onion nursery
managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

6 e, 2019 Sigeh,
fore gor

6 July,2019 Jawulke,
District Pune

TR T § 79 geu

Kharif onion nursery management

WIS ~ ST U e AU faeerd,
SRR, Q07 GRT SRR ST Sq—-Fiomr
¥ TEd WAH N Y Jeared HRNfidh
fereror

Training on Kharif onion Production
Technology organized under SCSP by
ICAR-DOGR, Rajgurunagar, Pune

15 T8, 2019 HIHAIY —
ISt U e SRR
faner, ISR, gor

15 July, 2019 ICAR-DOGR,
Rajgurunagar

TR T Wt hr S Wi

Advance technology of Kharif onion
cultivation

HIPSIA — WT W e U Fieeer,
SRR, o7 GRT #RT Tid 37 7Rd BRI
& TEd EIH IS BT T4 TGe IR T
Training on Kharif Onion Nursery
Managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

16 JeTr8, 2019 TeREarE,
forerr gor

16 July, 2019 Gadakhwadi,
District Pune
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WG TR IR o i 3o
Hrenfieh

Advance technology of Kharif

HIH3FT — o1 U oTgqT SFHe™ femer,
RISHOR, Gor GRT 3RT T7d BR7 TR BRigH
P TEd GNP N BT TGN YU IR Hfdrefor

18 Seflg, 2019 Wehdre],
forem gor
18 July, 2019 Khadakwadi,

Late Kharif Nursery Management

SRR, GO GRT 3T g 5R_7 1Ra BRisH
& TEd el Wh WIS BT AR YEU WY
fereror

Training on Late Kharif Nursery

Managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

nursery preparation Training on Kharif Onion Nursery District Pune
Managementorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

TBdt WE TR adue HIH3FIT — ST G e AU FIaer, |8 3R, 2019 ¥R, Rrem

kil

8 August, 2019 Khairenagar,
District Pune

Late Kharif Onion Production
Technology

TSt @ ST Y Ieare drenfihy

B3 — RN U4 e Sau™ feened,
RISHHR, Gor GRT KT T7d BRT TR BRigH
& TET TS @h TS BT T TGO R
wfereror

Training on Late Kharif Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

17 3R, 2019 T%s,
fore gor

17 August, 2019 Varude,
District Pune

Late Kharif Onion Production
Technology

TSt @ ST Y Ieare Grenfihy

B3 — RN U4 e Sau™ feened,
ISR, GO GRT AT Mg 3T R Bl
& TET TS @Ih TS BT R TGO R
wfereror

Training on Late Kharif Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

27 3R, 2019 freTsard!,
fore gor

27 August, 2019 Mitgudwadi,
District Pune

Late Kharif Onion Production
Technology

T8 @ @S 6 IaareT gienfidhy

WP — T T e gy Fraerme,
ISR, Yo7 GRT A-7 MG 5R-7 7Ra PRIHA
P T UBd! WRIh TS BT TR T WR
Tf3reror

Training on Late Kharif Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

29 3R, 2019 TefrT,
fore gor

29 August, 2019 Gulani,
District Pune

Late Kharif Onion Production
Technology

T8 @R @S 6 IareT dienfidh

WHIIY — S T e SR e,
RISHOR, go¥ gRT 8RT T7d BR7 TRa hRishH
& TET TS @Ih WISl BT W TG W
wfereror

Training on Late Kharif Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

31 3R, 2019 Uiears!,

STelT got
31 August, 2019 Pondewadi,
District Pune
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Late Kharif Onion Production
Technology

TSt @ STt Ieare drenfih!

B3 — WS U4 e Sau™ feened,
ISR, GO GRT AT g 3T WRa Bl
& TET TS @Ih TS BT W TGO R
wfereror

Training on Late Kharif Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

6 RIa=R, 2019 Sigews,
forem g1
6 September, 2019 Jawulke,
District Pune

I 6l IcdreT Urenfihr

Onion Production Technology

YAt Ydcli & & oY HIpary o1 FTHUH
- WIS Ud e SFHU Feerer,

ISR, Y07 GRT SO SY-ATSHT gatR
g &5 P dad ST Pl Iare Hienfih

R Hfere

Training on Onion Production
Technologyunder TSP-NEH organized by
ICAR-RC NEHR, Lamphelpat, Imphal,
Manipur and ICAR-DOGR, Rajgurunagar,
Pune

12 f5=R, 2019 qaRR g
&7 & foI WIPpaTIy BT FTAUN
12 September, 2019 ICAR-RC
NEHR, Lamphelpat, Imphal,
Manipur

S = 7 @t i I Henfid

Advance Technology of Rabi
cultivation

HPSY ~ IS V& G SFTHUM o,
ISR, Yo7 GRT A-T MG 5R_7 TRa PRIHA
& T &t @S P IeureT HiEfidl W
wfereror

Training on Rabi Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

19 Rya=R, 2019 PR T3,
forerr gor

19 September, 2019 Kanhur
Mesai, District Pune

S e 7 Wt i ST dienfidht

Advance Technology of Rabi
cultivation

HPSIY ~ WIS V& G SFTHUM o,
ISR, 0T GRT A-T MG 5R_7 7Ra PRIHA
& T & =TT P IeureT HiEfidr W
wfereror

Training on Rabi Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

7 3RpER, 2019 dThE,
forerr gor

7 October, 2019 Wafgaon,
District Pune

S e § Wt i ST dienfidht

Advance Technology of Rabi
cultivation

HIH3FT — WIS U oTg SFHe™ femer,
RISHOR, Gor GRT 3RT T7d BR7 TR BRI+
&% d&d <&l W &Y S HEnfidhl W
Tf3reror

Training on Rabi Onion Production
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

11 3RER, 2019 TeTrT,
e g

11 October, 2019 Gulani,
District Pune
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S = § Wt i S Henfid

Advance Technology of Rabi
cultivation

HIHaFT — o1 U oTg SFHe™ femer,
ISR, YO GRT AT Tig 31T MR BrRissH
&% dEd &l Qe &Y AT HEnfidhl W
Tf3reror

Training on Rabi Onion Production
Technologyorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

17 3TRER, 2019 WA=,
fore gor

17 October, 2019
Kahirewadi, District Pune

ST B i IaareT Hrenfieht

Production technology of onion
crop

AIPHIII - DN W& oTeg g™ Feemer,

25 3peR, 2019 TeleR,

RSHHR, GO GRT ST S-S &
e ST 1 AR Well TR AR &l

el afdremr

Training on Commercial Cultivation of
Onionorganized under TSP by ICAR-
DOGR, Rajgurunagar, Pune

I 3T, e gor
25 October, 2019 Taleghar,
Tal. Ambegaon, District Pune

&) @t Y Seure dienfidh

Rabi Onion Production Technology

WIS ~ T U TG AGHU e,
RISTRR, QO GIRT 3R7 77 37 1R DRI
& T & @S P IeureT HiEfidl W
wfereror

Training on Rabi Onion Production
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

29 IR, 2019 THE,
forerr gor

29 October, 2019 Varude,
District Pune

&) @t Y Ieure dtenfih

Rabi Onion Production Technology

HIPST — TS T e Jaur fragned,
RISTRAR, QO GIRT 3R7 i 37 TR DRIz
& TqEd &t WS P IeureT dienfihl W
wrfereror

Training on Rabi Onion Production
Technology organized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

4 FaFR, 2019 TSRIATEY,
forer gor

4 November, 2019
Gadakhwadi, District Pune

TR WSt I Gars Hienfiedh
Harvesting technology of Kharif
Onion

TPSIY ~ WIS V& G SFTHUM o,
RISHTR, Qo1 gRT 8R7 119 3R7 71Re BRI
& TEd WIH I B Gas TR e

Training on Kharif Onion
Harvestingorganized under MGMG by
ICAR-DOGR, Rajgurunagar, Pune

11 FqrR, 2019 Siqech,

forem gor

11 November, 2019 Jawulke,
District Pune

TR WTST I Gars Hienfieh
Harvesting technology of Kharif
Onion

B3 — W U4 o Sau™ feene,
ISR, GO GRT AT g 3T TR BRI
& TEd WIH I DY Gas TR e
Training on Kharif Onion Harvesting
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

22 FarR, 2019 MY,
fore gor

22 November, 2019 Gosasi,
District Pune
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TRI% WTST Y GaTS W& HeeR
Trenfidh

Harvesting and Post-Harvest
technology of Kharif Onion

B3 — T U4 e Sau™ FRene,
TSR, YO GRT AT Mg 3T 7RG BrRissH
F TEd WIH I D Gag IR e
Training on Kharif Onion Harvesting
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

3 feFmR, 2019 fesardt,
fore gor

3 December, 2019
Mitgudwadi, District Pune

TR RS Ha1 Pl HHCRR TFET
Post-Harvest Management of Kharif
Onion bulbs

HIPSTIT — T T e gy faermed,
RISHOR, go¥ gRT 8RT T7d BR7 TR RishH
& TEd BT AN Dl Gas W e
Training on Kharif Onion Harvesting
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

10 R, 2019 uiearet,
forerr gor

10 December, 2019
Pondewadi, District Pune

ST IATGDT DT AHIID AT
fRIfT 1 GURT H T TR TRl
&1 e

Role of SHG in increasing socio-
economic status of onion growers

Training on Scientific Cultivation of Onion
and Garlic(22-24 December 2019)
organized by JK Bajaj Trust, Sikar
(Rajasthan) and ICAR-DOGR,
Rajgurunagar, Pune

24 R, 2019 9B -
I Td e TR
fReeR, IR, qor

24 December, 2019 ICAR-
DOGR, Rajgurunagar

T. 4RI /A. Thangasamy

N H TR HGUT
Nursery management in onion

ERATO T HIH3rd ~ 1o T oG
Y Fceer, ISR, IO gRT
TR T i1 Saared R 25 feawfia
TIfreruT SHRishH (23 FRaXt A 25 A, 2019)
Twenty-five days training for Onion Seed
Growers (23 February-25 March, 2019)
organized by ASCI, Gurugram, Haryana
and ICAR-DOGR, Rajgurunagar, Pune

12 - 14 91, 2019
ﬂq@_@@q - N U oA
UM e, ISR,
12-14 March, 2019
ICAR-DOGR, Rajgurunagar,
Pune

R d g § UISh ad Td i
PERE]

Nutrient and Water Management in
Onion and Garlic

WG ~ N T e Sgae e,
ISHTR, gOF GRT fIgR & At & forg
S UG g § el ScdTed Hieifiiht )
A o=t wfdramor

Three days training on scientific
production technology in onion and garlic
for farmers from Bihar, organized by
ICAR-DOGR, Rajgurunagar

21 - 23 "/, 2019 HH3Y
~ ST T4 e SFIUT
fReeR, IFTR, qor
21-23 March, 2019
ICAR-DOGR, Rajgurunagar

N H TR HGU
Nursery management in onion

B3 — RN U4 o Sau™ feene,
ISR, g0 gRT R & framt & forg
S T4 g H delliiep IdTeT Henfiehl &
I et wftramor

Three days training on scientific
production technology in onion and garlic

for farmers from Bihar, organized by
ICAR-DOGR, Rajgurunagar

21 - 23 "/, 2019 B3I
~ TS 9 QTR SR
freer, ISR, qor
21-23 March, 2019
ICAR-DOGR, Rajgurunagar,
Pune
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RN d g § UINd ad Ud i
PERE]

Nutrient and Water Management in
Onion and Garlic

WG ~ N T eg Fgau e,
ISR, o7 GRT SR ST STt
& e AR & fa=dtar wfdreror

Two days training programme organized
under SCSP ICAR-DOGR, Rajgurunagar

25 - 26 "/, 2019 HH3Y
~ ST T4 AT SFTHUT
fReeR, IR, qor
25-26 March, 2019
ICAR-DOGR, Rajgurunagar,
Pune

RS H TR gGUT
Nursery management in onion

IPHIII — DS W& oIegd Mg Feemer,

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar

25 — 26 ", 2019 HIP3FY
~ WIS T4 ST U
e, ISHTR, gor
25-26 March, 2019
ICAR-DOGR, Rajgurunagar,
Pune

S Td ofggd § UiV d@ Td S
e

Nutrient and Water Management in
Onion and Garlic

WIS ~ AT U e AU e,
SRR, Q07 GRT SRR STy Sq—-Fiomr
& e SRR a1 fawdtar wfdrerr

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar

27 - 28 uR, 2019 HIPH3FY
— WIS U e ST
faner, ISR, gor
27-28 March, 2019

ICAR-DOGR, Rajgurunagar,
Pune

o7 B SIS BEeT H I T 3UH
amenRa UINd T HEeH

Nutrient uptake based nutrient
management in Onion seed crop

Wit fRhel BIfRAet ATt SieaT, THuM,
ERATUT & HIPATT — @ISl T g
TR Torer &7 Scaresd R 25 =i
Tfdreror BRI (23 WReRt | 25 A1, 2019)
Training on Quality Seed Grower
sponsored by Agriculture Skill Council of
India (ASCI), Gurugram Haryana

23 RN - 25 9, 2019
G — W TG TegT
U Qe ISR,
Sl

23 February - 25 March,
2019 ICAR-DOGR,
Rajgurunagar, Pune

RN Wd g § UIved o TeUd
utrient management in Onion and
Garlic

B3 — RN U4 e Sau™ fRened,
ISR, 07 GRT TR, IieAQe &
denfept & forg @t 9 weg # grferan
SFTHUT ORI v R S sicRig
wfereror

Recent research strategies in onion and

garlicfor Scientist from BARI, Bangladesh
by ICAR-DOGR

10 - 15 S, 2019
HPST — TS T e
SFSUM feer, IS HTR
10-15 June, 2019
ICAR-DOGR, Rajgurunagar

T Td e § UiV d@ U4 S
e

Nutrient and Water Management in
Onion and Garlic

HIPST — TS T e Jgaur feened,
ISR, gOT GRT ISRAM & fheami & forg
QST W& g 1 deiep Wt W ofF fa=fiar
wifreor

Training programme Scientific Cultivation
of Onion and Garlic organized by ICAR-
DOGR for farmers of Rajasthan

22 - 24 fGA=R, 2019
WP — AT W G
SFHUT FIReeR, ISR
22-24 December, 2019
ICAR-DOGR, Rajgurunagar
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faor dY. W1 /Kiran P. Bhagat

R J g W SRifdes qaTd HEU
Abiotic Stress Management in
onion and garlic

& TEd W i IATe Henfiiht R S
Q& Rl wfremr

Two days Training Programme onOnion
Production Technology under SCSP
scheme organized by ICAR-DOGR,
Rajgurunagar

22 - 23 9/, 2019 HIP3FY
~ ST W STegT SFgRU
REISEANSUCEUN

22 -23 March, 2019
ICAR-DOGR, Rajgurunagar

et &t T iR 3rAfdes Tt & d'd
g SMdicaaR 3MR @It Sfef 7 Sficer
Root architecture and recital of
onion roots under water deficit and
excess moisture

WIS ~ T U e AGHU e,
JETR, 0 gRT fTRaE, Sictee &
et & forg T 9 wegT # grferan
Y UM faw W ST SR
wfereror

International Training on Recent research
strategies in onion and garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 - 15 3, 2019
WIS — AT W G
YT FReeR, ISR
10-15 June, 2019
ICAR-DOGR, Rajgurunagar

Sterar] aRacds uRged & ded HiveTR
I F Tl 5 e FSE W
EISIENiDRECICRICa R I

Impact of atmospheric brown
clouds on photosynthesis in plants
to PAR reduction under climate
change scenario

G — IE M T4 Y TR,
IR GRT TS FRE0T 3R fopsal <t oy
B ggM & folt STetarg T B dienfifesar
R Sfdapret Hfdemon

Winter School on Climate Smart
Agricultural Technologies for Resource
Conservation and Increasing Farmer's
Income organized by ICAR-NIASM,
Baramati

19 IR A 9 femR, 2019
WG — VT D T
19 November to 09
December, 2019
ICAR-NIASM, Baramati

Sterarg, URac uRged & d8d Had
FIRIDT R FeH AT BT THE
Impact of micrometeorology on
crop physiology under climate
change scenario

P Pleiot, JoT GRT el JeH ARas §
giferm ey o mfTa Ity wfdreror erisey
National Training Programme on Recent
Advances in Crop Micrometeorology
organized by College of Agriculture, Pune

17 fo=R I 7 3RReR, 2019
HY Piert, IO
17 September to 07 October,

2019 College of Agriculture,
Pune

dt. wuzar /V. Karuppaiah

S H U 1 ST & forg
Gehlehel A1eMSTIg U WRNTh Tee
Integrated Pest and Pollinator
Management for Quality Seed
Production in Onion

NI T HTH3qd — TS Td olgg T
AU Feener, IS PR, IO gRT
RIS ureaar i S W 25 gl
ufdreror HRIGH (23 Wt | 25 71, 2019)

Twenty-five days training on Quality Seed
Grower sponsored by Agriculture Skill
Council of India (ASCI), Gurugram
Haryana, organized by ICAR-DOGR,
Rajgurunagar

13 AT, 2019 WBAIY -
I T e SFFRU
e, ISHTR, gor

13 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune
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e # Arefisiia 3R Wi Tee &
forq feeprs gfera

Sustainable approaches for pest
and pollinator management in
onion

WIHIY ~ W W e SHYH Femerd,
ISR, YOI GRT USRS, IiaAeel &
denfept & folg @t 9 wTgg § giferan
YN ORI Iy W SN SiRig
wrfereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 - 15 Sfd, 2019 HIH3Y
~ W T TR SR
e, ISHTR, gor
10-15 June, 2019 ICAR-
DOGR, Rajgurunagar,Pune

W Ud HUSR ¥ g § Anefisfia
TeUT & forg offcR

Strategies for pest management in
garlic at field and storage

WIHIY ~ WIS W e YA Femerd,
ISHTR, YOI GRT USRS, Iiaeel &
denfept & forg w1 9 wTeg § grfera
YN ORI v R SN SR
wrfereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 - 15 S, 2019 HIH3Y
~ W T TR SR
e, ISHTR, gor
10-15 June, 2019 ICAR-
DOGR, Rajgurunagar,Pune

AT 3R, Iy / Vishwanath R. Yalamalle

TS 2T &S] IedTeT
Onion seed production

ERATUT T WIGITIH ~ W U TegT
Y Feer, ISR, IO gRT
TR Tore i Sred R 25 feawfi
TIfT&IT PRIH (23 HRRI | 25 ", 2019)
Twenty-five days training on Quality Seed
Grower sponsored by Agriculture Skill
Council of India (ASCI), Gurugram
Haryana, organized by ICAR-DOGR,
Rajgurunagar

13 7/, 2019 HWH3Y -
BT O SRR ST
freer, TR, qor

13 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

T i1 Y Straemdn SR Ieareesar
Pl g1 & foIg D

Techniques for enhancing the
viability and productivity of onion
seed

BRI T WIHeTIH ~ I U AggT
AU Fener, ISTHTR, IO gRT
RIS uraar i ST W 25 gl
TIfreror PRI (28 WReRl | 25 AT, 2019)
Twenty-five days training on Quality Seed
Grower sponsored by Agriculture Skill
Council of India (ASCI), Gurugram
Haryana, organized by ICAR-DOGR,
Rajgurunagar

24 H/d, 2019 HIHIT -
I T4 e SFFRU
e, ISHTR, gor

24 March, 2019 ICAR-DOGR,
Rajgurunagar,Pune
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production

Hegolt TNUTSt / Kalyani Gorrepati

ST ST & foy =TT el iR f&pa HISfFAd 3 ST, ToUM, |6 ATd, 2019 9iHagy - =N
HUSRU FRATUN T HIP3AY — RIS Ud Tgg T4 STeg STy e,
Storage of onion bulbs for seed AU fremer, RSO, S;UT GIRT RNTTOR, Eﬁ

TR Tore i Swared R 25 feawfa
TIfIEoT ik (23 HRaNI ¥ 25 AT, 2019)

Twenty-five days training on Quality Seed
Grower, sponsored by Agriculture Skill
Council of India (ASCI), Gurugram
Haryana, organized by ICAR-DOGR,
Rajgurunagar

6 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

HAIR TaeT

Post-harvest management

WP — N T e SFFHU fraermed,
ISR, Y07 GRT ST STl Su-Ast1
& e AR &l =it ufdreror

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar

26 H/E, 2019 HIHIT —
I Td e ST
e, ISHTR, gor

26 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

HARR Teee

Post-harvest management

B3 — W U4 e Sau™ fRene,
ISR, gOT GRT SRR ST ST
& e ST &l fadtar wfdremon

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar

28 9, 2019 YIp3Y —
SIS O SRR SR
fReeR, TR, qor

28 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

TS  SIgG PT TRAREhROT TRIT TS
Pl HUSRUT

Processing of onion and garlic, and
storage of onion

B3 — T U4 e Sau™ fRene,
ISR, JO07 GRT TSRS, IieArQer &
denfept & forg @t @ wegT § grferan
SFTHUT JuMfcRIT v R ST siRig
wifereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

14 5, 2019 HIGIU - IS
T4 STe STgEYM e,
RIS, gor

14 June, 2019 ICAR-DOGR,
Rajgurunagar

TR J§EH T Wd QRT
Post-harvest management& field
visit

B3 — RN U4 e Iau™ feene,
AR, U GRT @I G AT 1 deTfeTeh
et W wifreor

Training on Scientific cultivation of onion
and garlic organized by ICAR-DOGR,
Rajgurunagar

23 foF=R, 2019 WiHaIY -
I O e AU
freer, TR, qor

23 December, 2019
ICAR-DOGR, Rajgurunagar

3rotia Y. w1t/ Rajiv B. Kale

TS 1 fauurE
Marketing of Onion

IPTIT — N T e U fraermed,
ISR, Y07 gRT WIS & Ieare Hrenfihr

W Gfreor

Training on Onion Production Technology
by ICAR-DOGR, organized by ICAR-DOGR,

Rajgurunagar

21 H/, 2019 HIHIT -
RIACIEEEIC SR
e, ISHTR, gor
21March 2019 ICAR-DOGR,
Rajgurunagar
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ST 1 for HHSRT — W U4 oTeq AU FRATer, |26 T, 2019 WiGerT -
Marketing of Onion ISHTR, gOT GRT QST 1 IATeT Hefiehl  |@IeT Ud ofggd Sgaem
TR wifreror e, ITHTR, g0
Training on Onion Production Technology, |26 March 2019 ICAR-DOGR,
organized by ICAR-DOGR, Rajgurunagar Rajgurunagar
ST T fToT WHORT — W G4 oeq SRAUM FRATer, |28 T, 2019 WiGery -
Marketing of Onion ISR, gOT GRT WTST 1 IATeT Hielfiehl  |@IeT Ud ofgqgd Sgaem

TR Tfreror
Training on Onion Production Technology,

e, ISHTR, g 28
March 2019 ICAR-DOGR,

Public-PrivatePartnership and
Contract Farming in Onion Seed
Production

organized by ICAR-DOGR, Rajgurunagar Rajgurunagar
N &S ITeT | At - ot | wfiteer et pref~ad i sfear, T79M, |22 9/, 2019 HRpsry -
HRGRY T& argaeiar @it ERATON T HAIHIIY - AN W& TagT N U6 A8gT AU

AU Fener, ISR, IO gRT
RIS o i ST W 25 gl
afereT BRigH (23 WAkt | 25 ATd, 2019)
Training on Quality Seed Growers under
ASCI, organized by ICAR-DOGR,
Rajgurunagar

fReer, ISR, gor 22
March 2019 ICAR-DOGR,
Rajgurunagar

UUENIRISICISESICE]
Quality Onion Seed Production

ERATUT T WIGaTIH ~ W U TegT
AU FReTer, ISR, Jo7 GRT
TR e 9T IAes W 25 feawig
TIfTeruT BRI (23 FRaXt A 25 AT, 2019)
Training on Quality Seed Growers under
ASCI, organized by ICAR-DOGR,
Rajgurunagar

25 91, 2019 YIp3ry -
WIS Ud e ST
fReer, IFTR, qor

25 March 2019 ICAR-DOGR,
Rajgurunagar

IRA H @IS fauo T4 it eRger
Marketing and Supply chain of
onion in India

WIHSY ~ WIS W e SEYH Feamerd,
TSGR, 0T gRT ATSRME, Iierreer &
denfept & forg @t 9 FTeg § grferan
YU JuMfcRIT e R S siRig
wifereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

15 S, 2019 HIPIIU — QTSI
T e FTHUF fcerer,
TR, IO

15 June, 2019 ICAR-DOGR,
Rajgurunagar

QTS IS hl ST dbi~Ih

Improved onion production
technology

FHft famT, FERTE GRT S faed qg7 feaw
PRIHH
‘World Soil Health Day' programme

organized by Department of Agriculture,
Maharashtra

5 fCHR, IR
5 December, 2019
Rajgurunagar
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31fa) Y. 957 / Ashwini P. Benke

e DI IS HEnfih!

Garlic production Technology

HIPIIA — AT T AegT U e,
ISR, JO7 GRT @S T4 g &l
FEFIRe Wl R o feadia ufdrerr v
SIRaehdT BRIH

Three days training- cum awareness
programme on Commercial Cultivation of
Onion and Garlic organized under
TSPScheme by ICAR-DOGR, Rajgurunagar

5 HrE, 2019 9iHqy — S
T e SEY e,
RIS, 39

5 March, 2019 ICAR-DOGR,
Rajgurunagar

e Dl I Enfih!

Garlic production Technology

HIPIT — WS T e STgaur Feener,
ISR, Yo7 GRT ST ST Su-ST1
& TEd AN G AGGH Dl JeAb Wt W
T ofie feawdia wfdremor

Three days training programme on
Scientific Cultivation of Onion and Garlic
organized under SCSPScheme by ICAR-
DOGR, Rajgurunagar

12 AT, 2019 BT -
@I T e SFFU
e, ISHTR, gor

12 March, 2019 ICAR-DOGR,
Rajgurunagar

QTS T D IATeT
Onion bulb production

WP — T T e gAY Faermed,
ISR, Y07 GRT QST & ITe Hrenfieh!

TR Tfreror

Training on Onion production technology
organized by ICAR-DOGR, Rajgurunagar

22 - 28 "™, 2019 HIH3Y
~ ST T4 AT SFIHUT
fReer, TR, qor
22-28 March, 2019
ICAR-DOGR, Rajgurunagar

e H AR U
Nursery management in Onion

HIPST — TS O e JFgaur fraened,
SRR, 0T GRT WIS Y Sedres Hienfiveht

R gferer

Training on Onion production technology,
organized by ICAR-DOGR, Rajgurunagar

22 - 28 ¥R, 2019 HIP3FY
~ SISl U4 e STTHY
e, ISR, gor
22-28 March, 2019
ICAR-DOGR, Rajgurunagar

T | iR -afire Feur
Interspecific hybridization in Onion

HIPSTT — ST T e TR fFemerd,
ISR, 07 GRT TSR, I &
denfept & forg @t 9 weg # grferan
U™ IR favg W M iR
wfereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 S, 2019 HIGIAT - IS
Td e AHY Faer,
RISTTROTR

10 June, 2019 ICAR-DOGR,
Rajgurunagar

TRERe Y iR Sta Hienfihr

WP — N T e U fragrmed,

IRl BT TN RSP e § GUR
Improvement in garlic using
conventional method and
biotechnological approaches

RSTOTR, J01 GRT S1UaTREME, Tiemeer &
denfept & forg @t 9 Figg # grferan
U™ IR favg W M iR
wfereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 S, 2019 HRPIIT — WS
Td ol SIRU fFearer,
10 June, 2019 ICAR-DOGR,
Rajgurunagar
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e I I Henfih

Garlic production technology

TPSIY ~ RN V& G SFTHUM o,
ISR, Y07 GRT ST G @G Dl deifid
et R fawdi afdemr SR

Three days Training Programme on
Scientific Cultivation of Onion and Garlic
organized by ICAR-DOGR, Rajgurunagar

22 =R, 2019 9B -
I Td e TR
fReer, IHTR, qor

22 December, 2019
ICAR-DOGR, Rajgurunagar

HicTelt 1819/ Pranjali Gedam

gt | eifdes a9 e
Abiotic stress management in
onion

WIS ~ AT 0 e AGHU e,
SR, J07 GRT SRR ST Sq—-Fiomr
& TEd I &l fawdiy wfdraor

Two days training programme organized
under SCSP by ICAR-DOGR, Rajgurunagar
organized by ICAR-DOGR, Rajgurunagar

28 HTE, 2019 WIHIT -
IS Td e ST
e, ISR

28 March, 2019 ICAR-DOGR,
Rajgurunagar

S 6T Bl STl GETd
Water stress in onion crop

HIPST — 1T O e JFaur freenem,
SR, 07 GRT fTSTRME, IieQe &
et & forg @t 9 wEgT # grferan
Y RN faw W ST SiaRiE
Uf3&ur  International Training on Recent
Research Strategies in Onion and Garlic
organized for Scientist from BARI,
Bangladesh by ICAR-DOGR, Rajgurunagar

10 - 15 3, 2019
WIS — AT W e
UM Fceer, IS TR
10-15 June, 2019
ICAR-DOGR, Rajgurunagar

STerar] uRacd= & dgd @S HI Had
R Foifdes a1 T I

Impact of abiotic stress on onion
crop under climate change

HIHIFTT — IME AP =T HG TR,
TR GRT FRATU IRE07 3R fHAHT P13
B ggM & folt STetarg T B dienfifesar
R ofiqepret Ufrer Winter school on
Climate Smart Agricultural Technologies
for research conservation and increasing

farmers income organized by ICAR-
NIASM, Baramati

19 IR A 9 fewmR, 2019
WG — VT D T
19 November to 09
December, 2019
ICAR-NIASM, Baramati

N W 3R Sa1a HeU
Abiotic Stress Management in
Onion

HPIY ~ RN & GG SFTHUM o,
ISR, JOT GRT ISR & fhami & forg
N T g D1 dATeD Weft TR Hferemor
Scientific Cultivation of Onion and Garlic
organized for farmers of Rajasthanby
ICAR-DOGR, Rajgurunagar

22 - 24 fouwR, 2019
WIS — AT W G
ST FRETeRT, ISR
22-24 December, 2019
ICAR-DOGR, Rajgurunagar

Trefisiia seed & foTu sehtatiforper
EEilERIK]

Ecological engineering for pest
management

WG ~ T T4 e e e,
ISR, QU GRT SUSTR3MTS, IelQel &
denept & forg @t  oreg # grferan
UM IR TR SRR SR
fereror

International Training on Recent Research
Strategies in Onion and Garlic organized
for Scientist from BARI, Bangladesh by
ICAR-DOGR, Rajgurunagar

10 - 15 Sfd, 2019 HIh3ry
~ QN T4 e ST
e, IS HTR, qor
10-15 June, 2019
ICAR-DOGR, Rajgurunagar
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=, §t.94. /Soumia, P. S.

RS WG g H AR aTIRI b
RfAT ITINT

Safe use of Pesticides in onion and
garlic

FRATUN T HIH3AIY — QTS U& TggT
MY e, ISTHTR, Ior gRT
TR U T ITee W 25 feawi
ufrerr HRiH (23 WeNt & 25 91, 2019)

Twenty-five days training on Quality Seed
Grower; sponsored by Agriculture Skill
Council of India (ASCI), Gurugram
Haryana, organized by ICAR-DOGR,
Rajgurunagar

6 TR, 2019 WHIFIY — DT
Td e UM fFearery,
RHRR, 37

6 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

R g e B die Aefsha

Insect pest of onion and garlic

AIPHIII — ST W& e JgaU™ Feeerd,
ISR, QU GRT TR & feawfa
TfereT Bk

Two days training programme organized
by ICAR-DOGR, Rajgurunagar

26 H/E, 2019 9IHII -
TS T Tgg AU
fRaTe, ISHTR, go

26 March, 2019 ICAR-DOGR,
Rajgurunagar, Pune

R g e b die Aefsia

Insect pest of onion and garlic

WP — N T e AU fraermer,
ISHTR, g0 gRT M aF feawfiar
Tf3reror BRigH

Two days training programme organized
under by ICAR-DOGR, Rajgurunagar

28 Hd, 2019 HIHIT —
ISR ISR
e, ISHTR, gor

28 March, 2019 ICAR-DOGR,
Rajgurunagar

319N FAR/ Ashok Kumar

QTS Bl HAARR TEU T TGDRU]

Post-Harvest Management and
Processing of Onion

WIHIY ~ WIS W g SITaUH Froaer,
SR, Q0 GRT SRR ST Sq-IrerHT
& TEd WIS Dl IATe Uit W ufdrerr
Training on Onion Production Technology
organised under SCSP by ICAR-DOGR,
Rajgurunagar

23 AT, 2019 WiHAIY -
QST U4 g ST
FReTe™, OMHTR, qo 23
March, 2019 ICAR-DOGR,
Rajgurunagar

RN d S ol Sid IEfE Td
sitwefir fyervam

Biochemical and medicinal
Properties of onion and garlic

B3 — WIS U4 o SaU™ FRener,
AR, 07 GRT fTSTRME, Fivereer &
denfept & forg @t 9 weg § grferan
YT IR favg wR ST iR
gf3r&or International Training on Recent
Research Strategies in Onion and Garlic

organized for Scientist from BAR],
Bangladesh by ICAR-DOGR, Rajgurunagar

10 - 15 5[4, 2019
HIPSIA — T 04 e
SFSUM feTer, ISR,
gul 10-15 June 2019
ICAR-DOGR, Rajgurunagar

Integrated Nutrient and Weed
management and Field Visit

el R i g ufdreror wrigH

Three days Training Programme on
Scientific Cultivation of Onion and Garlic
organised by ICAR-DOGR, Rajgurunagar

WRa 919 /Sourav Ghosh
TehIgpl UINeh T U4 ERUGAR U |HIHId — RN W6 aIgg Igau Feaner, |22 feawR, 2019 9ihary -
TJT W JRT R, 0 GRT @IS @G $I a1 U6 TIgg Sgae™

e, ISR, gor
22 December, 2019
ICAR-DOGR, Rajgurunagar
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Success Story

SR U3 & gdf Wil § @i wrer Hienfidt o
TR&Y

TSl Uoh HEaqUl ATaATRIh 1Y@l Fha! Had ¢ il foh
RIS I i aTTshifdent & GUR 1 Aehch! g | Db AT
g I8 Hel HIMdo I Wre Ud uINforeh JRem H | v
Tgeayu it AT 1 Jenfl, TR e & gfaroft geff
AT H IR TR H ATeTiie TR IR &1ST IATGH
TR 3Tfrepierd: e MET & foy Paet &t Ak T &t
IS B ot T oftl & AR SR e IR
AfesTal bl Welt = bl JorT H Dl 3Tferp o FIRAe
FRA P foTy AATRIS TR R GIH AT & SR Ht
QTS 1 Wl R BT IIYG MR 2 | SR Rret &
fEFATT SR IR QTST T T ot 61 g Weft vl
2 PRI 10 ¥ 15 /7. & Sus fiyerd) g1 51 fob =7
foreerit & dat Y orera ft afea Bt 2, saferg framt
1 ST A AT fire uTa 21 $Afer, SR ued & iR
ffet W HIPH3TY — TS W oTgs AU Feamerd &6
< a1 ot fopam )

SFa feml iR dRa Iwed denfifeal @
AU IUINT D=l 8Y WD b A1 AT & AR
4 ft IS & P 9 R IR § GUR A & g
YUTTefidg aRip I UIRT fopt U1 3 feem & S=d fopet,
SR TR, & i sk Jemefierar faer &
e ¥ Rl o @l § S=d Wenfifdal & wd ved=
SR =1 TR &I it fovam |

URY H, a7 $exA9Ma, Peft v S ’ad saetume
HISUSAM, IRIVRT & F1Y FEIN =l gy WIiefiel
framl & AU B IRTRD 3 AR 6l T2 .
TSR R, e, MIPsrd - @I U4 o SFau™
feer, ISETR, qO 6 eremer § e 12
fImR, 2017 B W ARodr ffeR e T e
g Se MR, armofl, TR &R o
epead! &= § =t S i TF denfifsal @
I B M Bl STee ST IR SP THBR
TR DI IGHT AT

205

Intervention of kharif onion technology in
eastern parts of Uttar Pradesh

Onion is an important commercial crop which can
improve livelihood of poor farmers. It also plays a
crucial role in food and nutritional security of
human beings. Though, the south eastern part of
Uttar Pradesh especially Mirzapur has congenial
climatic conditions for onion production at
commercial level, the cultivation of onion was
limited to only rabiseason at small level, mostly for
kitchen gardens. There is tremendous scope to
cultivate onion during kharif at commercial level
to achieve more profit than rabi season and other
traditionally growing vegetables. The farmers of
Mirzapur district generally cultivates local
varieties of onion which yields only 10-15 t/ha. As
the quality of onion bulbs of these varieties is also
poor, they getless profit. Therefore, it was decided
to promote onion varieties and other production
technology of ICAR-DOGR in Mirzapur district of
Uttar Pradesh.

The systematic efforts were taken to improve the
area and production of onion in kharif as well as
rabi with careful application of improved varieties
and recommended production technologies. The
focus was given on conduction of field
demonstrations of improved technologies at
farmers' fields through improved varieties,
knowledge dissemination, capacity building and
entrepreneurship development.

Initially, few interaction meetings were conducted
with progressive farmers in collaboration with
Seva International, Kashi and GK Research
Development Foundation, Varanasi.Onion
Awareness Campwasorganized on 12 December,
2017 under the chairmanship of Dr. Major Singh,
Director, ICAR-DOGR to create awareness and
enhance the knowledge level of farmers to adopt
new technologies of onion production in Mirzapur,
Varanasi, Ghazipur and other adjoining areas.
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ST Tfereror

[T o <t =Tt 1 39 Iuwiefiet fovel, I Sedred
Td heIeiR HENffsal & aR § SHBRY &1 319Ta g
T ST 1 Wt i 31+t cATaRaRiigd T8 fasa 511 et 2
31T 39 &9 B fram & i S9Id @S Wt ARt &
IR | SITReehd! So0d v 2 [ sl = e u™
TIfRT&10T HRIHH SR fohg Y|

3 fou 7 onfiet & : I SIPReedT AR, wITet Ri_Y
HT YGUH, TN I IAT Well, Wi T hHl IS
dienfit gt dc denfidhl & Aream | eErd Wit |
T Pl I | 37 TR HRH § $oA I_E
et e iR Riel i gAR dTeieT & TR, S,
STelleR, WEAYRT 3R MfeRYR Tl A HHT 260
fopami = T fora)

Trainings organized

Onion cultivation is not yet commercialized in
large areas of Mirzapur, Varanasi and Ghazipurdue
to lack of awareness among the farmers about its
highyieldingvarieties, improved production and
post-harvest technologies. Hence, total five
trainings on different topics such as onion
awareness camp, onion nursery management,
improved cultivation of onion, kharif onion
production technology and raising of early kharif
onion through sets technology were conducted to
create awareness about improved onion
cultivation practices among the farmers of this
area. These trainings were attended by about 260
farmers from twelve villages including Gangpur,
Bagahi, Jalalpur, Sahaspura and Govindpur of
Chunar taluka, Mirzapur (UP).

12 fea=R, 2017 TS STAReehaT fR1faR 50
12 December, 2017 |Onion Awareness Camp

2 3, 2018 TRIE @S i Jeare ey 50
2 June, 2018 Kharif onion production technology

10 A, 2019 TR TSt i Iare Hrenfidh 40
10 March, 2019 Kharif onion production technology

10 5[, 2019 e diefiht & Arem | Sl Wit = B FHA IR BRAT 60
10 June, 2019 Raising of early kharif onion through sets technology

23 FaR, 2019 @S Y I Wt 60
23 November, 2019 |Improved cultivation of onion

wa e

Al & € B g IR 3T el SR
BT IRIR R AR g UM B FIIUT UG B o fory
9d g yuTd} #1eay €1 I8 ' oy e AT &
g W= emenRd g1 1

31 FRiTqR & T3 Sampl =T 61 Wt § I9a
ot o TR Rl T oot ot Wi fopam mam
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Field Demonstrations

Field demonstrations are the effective means to
facilitate dissemination and adaptation of farm
innovations and other practical information
among the farmers. These are based on the
principle of 'Seeing is Believing'. Thus, the
recommended package of practices along with
improved varieties was demonstratede specially
on onion cultivation in selected belts of Mirzapur.
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% 2018-19 H AR |HH T R w@ 20 40 (I fFeT @1 20 20
o7 Y et o1 e1H IS fepetm)

Cultivation of onion Bhima Super and 40 (20 kg of each

during kharif2018-19  |Bhima Dark Red variety)

W 2018-19 HIRF | Himr afh 20 40 20
QST T &t Bhima Shakti

Cultivation of onion

during rabi 2018-19

% 2019-20 H AR | R W@ 50 100 (Y% T BT 50 50
T Y Wt ol <1 V3 foretam)

Cultivation of onion Bhima Super and 100 (50 kg of each

during kharif 2019-20  |Bhima Dark Red variety)

Tl% 2019-20 $ 3R |31 316 Y8 20 250 20
Tl & AT | ST Bhima Dark Red

TR ST ST

Raising early kharif

onion through sets

during kharif 2019-20

W 2019-20 B IRF |1 fRor 30 60 30
TS T WAt Bhima Kiran

Cultivation of onion

during rabi 2019-20

IS @ 1 ucea

AR, SR U_¥ &1 AR AIddT & IRg Mai o8
TR, STEl, STellelyR, FedyRT qT Mid=<yR Y enferet
J, I T 50 wfefiel A B g T '_%
2018 3R 2019 & SR @IS &l 75 IeAd febel 3R
Id IS WENffhal ©R PeT 90 USeH @MY Y
fAITqR &1 IR ATIPT H Ugel! IR ATEAIRID TR R
RGNt Q1T T SedTe FRY febarm |

foFATT =1 @RIH 2018-19 H WITST 1 fohe AT R
ST 80 & 100 fehedt o1 Hery I axeh Ut The
BT 0.70 | 0.80 TRG &I g 3T 3MId DT Sl
TRI% 2019 & GRM, D11 &1 fohel T4T AT IR iR
AT ST ¥ BT AT 70 F 80 fobeet e I axeh
i Uehs B 2.0 A 2.5 TR B Y€ A AR T |

A MY Al A SIiyeie R o amediie WR W

Performance of onion cultivation

About 50 progressive farmers were selected from
twelve villages including Gangpur, Bagahi,
Jalalpur, Sahaspura and Govindpur of Chunar
taluka, Mirzapur (UP). A total of 90 demon-
strations on newly improved onion varieties and
improved production technologies were carried
outduring kharif 2018and 2019.

For the first time, kharif onion production was
initiated at commercial level in Chunar taluka of
Mirzapur. Farmers have earned a netincome of Rs.
0.70-0.80 lakh per acre through production of
onion bulbs about 80-100 q from Bhima Super
variety during kharif 2018-19 whereas during
kharif2019, farmers gotanetincome of Rs. 2.0-2.5
lakh per acre by producing about 70-80 q onion
bulbs of varieties viz, Bhima Super and Bhima
Dark Red.
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Teele &t & mTerm N fhamt gRT &TRie fahy 10 &y ot
Ter BU B <Xl 81 39 A1 & o uRwuRa et
TTthell & UM TR @%@ 6 Weft A & forg ot
TR E1 399 U, O o Uity vas 8 A 9 fehea Y
el JUST BT IeUTeT R I8 & 3R 39 URT fpaimm
w0 32 - 35 oI W o g U1 LA R b, Ig U
Thg HYF 21000/ - P MUy Ay firet o7 <@T ol
fepeTiT b HERIR, TREIRED Y 3 IS TS FIhe &l
e H WRI% RS I Wl HAT 3 - 4 0T ATHIG ¢
IR H WIS & 4o H geladl g 3R adar @Xih
AR & SR @dl J AT a9t | §Y ST A b
PRV RTST & IHTGA H 313 IHIYG HHI b DRI TR
ST T Wt ey U M gfg &1 AT 39T | &
fHATIT o 39 TITST gl ol U foheAlim S0 40 | 60
¥ YIg W ST 3R UfY s W 4.80 ARI P 3T
RISEE

#ft IR PAR, TATAR AT, TR, SR, IR T_a
T HIPHIU - WS U4 dggd Sguu e,
RIS[ER, gO gRT AR Henfieh! & SRR @t &l
BT I IS 3fR TfeT T 87 fehee fauum are dg
SUST ST | gai T RIS gl F U T v
4.80 TG 1 I M IR 1 ST S T8 IR o
39 WITST el ot TR fheum W 57 /- & g R
9911 T Afgel fra sfmch far <, e, R,
AR, IR UGSl 7 HIPH3FY — RS U4 e ST
feTeR, ISR, GUT &1 FRfRAT BT SFUTeT -l
& Wi Tps 59 fibcel Paly S fhar sk vwl
3.27 TG I g 3T AT Pl T8 @IH 2019 &
SR 31O WIST el @t HfT fhete 93 58/ - &
oI WR 4T

geeHl | Ig frspd et 6 SR w_er &1 gdlf w9
TR WTST IATGH o foly ITIH 71 <9 & 37 gemmept A
ST IATC HEnfiihl 1 foRR =t o forq iy fawm,
IR U2 TRPR DI AR A T AIH T ST b
SRR g 11 3TeheR A TR o HeH| H QTS &b Jei §
IIR-TGIA D TR T FHUT b1 ST A |
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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 farmers
through demonstration areas. They are also ready
to replace their traditional crop groundnut
forkharif onion. Previously, these farmers were
producing groundnut yield of 8-9 q/acre and
selling itat Rs. 32-35 per kg. In this way, they were
getting maximum profit of Rs. 21000 per acre. As
per farmers' opinion, kharif onion is 3-4 times
more profitable than traditionally grown
groundnut. The onion farmers are also enjoying
unexpected income through kharif onion
cultivation due to hike of onion price in the market
as well as drastic decrease in onion production
due to erratic rainfall causing water stagnation in
the fields during current kharif season. The
farmers sold their onion at Rs. 40-60 per kg and
gottheincome up to4.801akh peracre.

Mr. Virendra Kumar from Jalalpur Mafi, Chunar,
Mirzapur (UP) raised onion bulb crop as per ICAR-
DOGR recommended technology and produced 87
g per acre marketable bulb yield. He earned net
income of Rs. 4.80 lakh per acre as his onion bulbs
were sold at the rate of Rs. 57 per kg in the market
whereas one lady farmer Mrs. Geeta Devi
fromBagahi, Chunar, Mirzapur (UP) produced 59 q
per acre onion bulbs by following ICAR-DOGR
recommendations and earned Rs. 3.27 lakhnet
income. Her onion bulbs were sold at the rate of Rs.
58perkgduring kharif2019.

The demonstrations led to conclusion that the
eastern part of Uttar Pradesh is suitable for kharif
onion production. It requires a drive from
Department of Agriculture, Govt. of Uttar Pradesh
to extend onion production technology in these
pockets of the country to solve the issue of onion
price fluctuation during the months of October to
November.
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W% 2019 F IR =TI A gRT TS ST BT UeefH

Performance of onion production by selected farmers during kharif 2019

#ft Haw uR R4 M9 - SeegR Avhy, (e S 48.57 56.7 2,55,238/-
TR, &IW IR T_A Bhima Dark

Mr. Santosh Kumar SinghVillage- Red

Jalalpur Mafi, Chunar, Mirzapur (UP)

ot 5T PR Rig M : TerergR Arhl, | i b %8 50.79 44.0 2,03,587/-
IR, AR, SR U Bhima Dark

Mr. Manoj Kumar Singh Village- Red

Jalalpur Mafi, Chunar, Mirzapur (UP)

#ff R PHR TM7a : STeTeTgR HIhY, off7 51h Y 87.30 57.3 4,80,325/-
AR, FoigR, S wea Bhima Dark

Mr. Virendra Kumar Village- Jalalpur |Red

Mafi, Chunar, Mirzapur (UP)

sft Rty PR Rig Mia : Teforgx arhY, |+ 316 X 93.6 36.0 3,07,270/-
IR, f;‘.,\—,ﬁ? IR I_A Bhima Dark

Mr. Dilip Kumar Singh Village- Red

Jalalpur Mafi, Chunar, Mirzapur (UP)

Sl e <&t M - e, TR, AT R 59.37 58.5 3,27,111/-
TR, S wea Bhima Super

Mrs. Geeta Devi Village- Bagahi,

Chunar, Mirzapur (UP)

WA W Armda B |8
e = u/1/mn

feis 12 fe@maR, 2017 &l WISl SPRecha f3rfaw

Onion awareness camp on 12 December, 2017

&P 2 57, 2018 I W% ST G TR e

Training on kharif onion production technology
on 2 June, 2018
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i
e

e~ o B thend TR '-
f&ATep 10 7/, 2019 BT WIH QT W Hf3 f&ATep 23 FeraR, 2019 DI QTS bl JeeT Wil TR Hfemo
Training on kharif onion production on Training on improved cultivation of onion on

10 March, 2019 23 November, 2019

¥ 2019 H fpaAM! & Wl § WH T B Bl U=

Performance of kharif onion crop at farmers' fields in the year 2019
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Research Projects

oIS 1 Oforgw SAEged &1 UE99 d
ST

ST HEIo, TU 3FaSeh, U. 1. THT, U491, Tas, T4
I, Y. PN, PHeaTull MRUTST, AT o, 9-p,
A, & w4, Peed, S, R0 w, wistel Tem,
faraTer Tetmgy, aNeT @TS, oy Titer, LAt ; e
PAR, TMifcepr AR (Hemsdiva, HR), adR 3Eg
(M SR SFTHYU P, JOT), TH. 0. TS U R4,
GAR

TRAISHT 2 : IR RS TSI+ & 1889 | T U
S 9 SIS YUR

T.SH. THT, JUT 31, fasra Agre, o ot sep,
TH. 3T, WF. 3. Tas, dt. oy, dedmofl MRTeT,
feRRUT T, TiioTel! TS, faaTe Jetrg, HeTer e,
ST AN @1, 3121 AR T& Peray .
gRAISHT 3 : WIS U dgq § gUR & forg S
wrenfidha gfea

T, e, WU 3Faves, 3ifat df. 999, gpetdia o,
TR.S1. MaS, AN ETS, 37eMeh HHR Td Histelt TS
RIS 4 : ST U9 A8 § UIhfod dwrad
PEOE

T. NI, U 31N, R WId, Wistell TeM,
Pl NS, TS, Tas, . douzn, dr, o,
T, faemer Jomg, Ik O, Rl Pt T WK
SES (VT SR S o, TO)

URATSTT 5 : WITST Ud g | Gehighdt ATefisiia aiik
T TG & forg arf¥ea gfhai

TS, Mas, YU 3<¥d, TH. 3N, dl. Houal,
=T, .o, Ua ferarer Iemg

URATSHT 6 : WITST U4 S8 &1 Hci R Hae
POl TRUTE, gu™ v, dmgr, oo, o
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Project 1: Management and utilization of
Allium germplasm

V. Mahajan, PI, A. ]J. Gupta, S. J. Gawande, S.
Anandhan, V. Karuppaiah, Kalyani Gorrepati,
Ashwini P. Benke, Soumia P.S., Kuldip J., Kiran
Bhagat, PranjaliGedam, 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, Pranjali Gedam,
Vishwanath Yalamalle, Manjunatha Gowda D.C,,
Yogesh Khade, Ashok Kumar and KuldipJ.

Project 3: Biotechnological approaches for
improvement of 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
in 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 onion and
garlic

S. J. Gawande, PI, S. Anandhan, V. Karuppaiah,
Soumia P.S. and Vishwanath Yalamalle

Project 6: Post-Harvest Management of
Onion and Garlic

Kalyani Gorrepati, PI, Soumia P.S., V. Karuppaiah,



2 I T R 2010
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aRATSHT 1 : I YR W1t Ud g Aeddh
3T uRAISTHT
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TIUTTEAT o ATETH | SR 18707
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ST Ut 9, Ao Afud, fOxi Aerdr @ AR
Y SrgRe™ aRug

IR 5 : WIToT § W fhel @t T : fie
offTet o AT U Wy STH

ST, THT, T 3raweh, faxiiar g : i1 offae died
a1, fof. Ud 9IPSu - WS UG g gAY
fAener, ISR, qoT
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TS, THT, S SIUSRT, TH.QH. e, TR Piet,

. pouzr, AT dt. 9P, TR, TR U9 U909,
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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, A. Thangasamy
and Vishwanath Yalamalle

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

Al]. Gupta, Nodal Officer, Funding: PPV & FRA

Project 3: Mega Seed Project: Seed pro-
ductionin 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 hybrids in
onion: A jointventure with Beej Sheetal

Al. Gupta, PI, Funding: Beej Sheetal Seeds Pvt. Ltd.
and ICAR-DOGR

Project 6: Tribal Sub-Plan (TSP) for onion
and garlic

AlJ. Gupta, Nodal Officer, S. S. Gadge, R. B. Kale, V.
Karuppaiah, Ashwini P. Benke, A. R. Wakhare, H. S.
Gawali

A.]. Gupta, PI, TSP-Maharashtra and S. S. Gadge, P]I,
TSP-NEH Region, Funding: ICAR
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RIS 7 : IR STeAaryg el Hid aget (f7enr)

T, AT, UU™ 3N, df. HRUT, isted! TS,
foreier AR — HIH3FTT — Prard IRMT PIY SFHUM
TR, RIS
gRATSHT 8 : SHFM faeiiuT & #Areaq | I o
STfOTeT SBROT

T4, e, T 31w, faxiia Agrdm ; wigpargy -
e fohenfarg

IRATSHT 9 : qaraR gdiia AT

A, we, Aed BRI, faxia T | IR Py
SFTHYT gRwg

TRATSTT 10 : WITST UG AgHA o forg S_yfarat Stfar
Y- (TERiTgwd)

TA.Qd. MW, disd Ry, foxfl |Sgmar - aRdg
B SR aRyg

IRATSHT 11 : Y- JTT BT IUINT IRb AHf=Id
IR Hegieh iR T&g (T9)

T. ATRATHY, T 3Ta¥eh, STR.&1. Plel Td ARG O,
Tt AT : THuRA U
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Project 7: National Innovations on Climate
Resilient Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Pranjali Gedam,
Funding: [CAR-CRIDA.

Project 8: Haploid Induction in Onion
through Genome Elimination

S.Anandhan, PI, Funding: ICAR-NF

Project 9: North East Hill Plan

V.Mahajan, Nodal Officer, Funding: ICAR

Project 10: Scheduled Caste Sub-Plan
(SCSP) for onion and garlic

S.S.Gadge, Nodal Officer, Funding: ICAR

Project 11: Coordinated Horticulture
Assessment and Management using geo-
informatics (CHAMAN)

A. Thangasamy, PI, R.B. Kale and Sourav Ghosh,
Funding: MNCFC
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Awards, Honours and Recognition

1. ST 3R Sfid 8T Pl &l 9 - 12 FRal, 2019

1 ALGT, GOl H WG A1 Gforgd : AT Td 3TaeR
o W NG SIRIET et J TET, TS,
e, Td; HgoH, df; Ps, td.%. td g, .
SRT fafed " 'Aregger AR TRiffee FwHe
31T grssifeet & SlanvilerR grgfsed aifh anfam
(Vferzrer AT T, ) JORT THTHRIR A1’ o forg
FAHE YIeR REPR TS fobam |

. . BTl TRATS P i 9 - 12 wRa’l, 2019

1 ALGT, GOl H W ARG Tfer : ARl Ud 3TavR
g W i iR Tme & aRurd, &;
g, W ; g, w3, vd g, 9.4t gr1 foafea
" fESTTE Us Sdelume 31Tt NI TR waar’’
R FEIE Hifed IRgRipwe & fory qreaa fsa

T

. . Y. seur o fiAid 9 - 12 BRast, 2019 &

IS, gul H @ ART Gferrd ; AT T R
I R IR SR FmEl § wouz, ot
der, 4. . @ R, W g fafeg R
QIR 31 W Ug URT gliRe Uellhe™ 31Tth
TIGCNITSEE U8 R g g i e TIe
U AR 39 Mfefes’” R 9IS URex & foru
R fepam 1|

. SI. Y. eu Bl B 9 - 12 BReNt, 2019 Bl

JeIeT, QU § @ AT forrd : AR Ud TR
v o= ST iR dmel § wwouz, ot
?:ﬁ"-_\’:IT, Eﬁ.w; ?aIITI'R:IT‘:ﬁ, Q_Qﬁﬁil_&', WW%@H
'Ol iFeM IS — T 1 ®BR Prierd! SR
s Hieded’’ R Fa48 Aifd TRgfera & forg

YRRPR UG febar 11|

. S IR, Prel DI D 9 - 12 HRA, 2019 Bl
JeIeT, U § @ AT forrd : AT Ua TR
oy wR g siaRfdly dmel § wrer, sR&;
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1.

Dr. Amar Jeet Gupta has been awarded for the
best poster on “Molecular marker assisted
confirmation of hybridity in DOGR hybrids of
onion (Allium cepa L.) using SSR markers”
authored by Gupta A.]., Anandhan S., Mahajan
V., Kad S.K. and Singh M. In International
Symposium on Edible Alliums: Challenges and
Opportunities during 9-12 February, 2019 at
YASHADA, Pune.

Dr. Kalyani Gorrepati has been awarded for
the best oral presentation on “Design and
development of onion storage structure”
authored by GorrepatiK., Singh M., Phutane
S.C. and Phutane P.C. In International
Symposium on Edible Alliums: Challenges and
Opportunities organized during 9-12
February, 2019 at YASHADA, Pune.

Dr. V. Karuppaiah has been awarded for the
Best Poster on “The potential of pre and post-
harvest application of insecticide and
essential oil to manage stored pests losses in
garlic” authored by Karuppaiah V., Soumia P.S.
and Singh M.In the “International Symposium
on Edible Alliums: Challenges and
Opportunities” organized by Indian Society of
Alliums during 9-12 February, 2019 at
YASHADA, Pune.

Dr. V. Karuppaiah has been awarded for the
Best Oral Presentation on “Pollination
biology- a key for quality onion seed
production.” authored by Karuppaiah V.,
Soumia PS., Thangasamy A. and Singh M. In
the “International Symposium on Edible
Alliums: Challenges and Opportunities”
organized by Indian Society of Alliumsduring
9-12 February, 2019 at YASHADA, Pune.

Dr. RB. Kale has been awarded for the best
poster on “Technological options for reducing
price shocks and doubling the income of onion
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TS, TA.U9; ST, T; TR, & ; 78, o
vq Rig, . g1 i CamiatifoTanet JITeer Hhik
R ursd ofed T8 safem & g7m o
SN AIRT " TR IS UReR & foTg qRegpa fopa
T

. 81, IR P DI feA7H 7 - 9 TR, 2019 B

T H 473 SR ST T b 2R S Sieied
31T SR AT, 2017 H DI dlet, IR.4T;
g, &; HIgEE, U; §, T8, gead, 9109,
Tg gehacil, T, NI forfad /' fomfRnmer ot
SAIUHRE ¥eTd 3 ST ¢ U RAWH IR’
ofieies TR STTHUM YR & fofy ufet & Fdos IR
% foTq qReeepet foparT T

. Sl 3R Plet I AP 9 - 12 FRadt, 2019 I

JereT, QU § @ g forrm : FAMRT Ud SRR
v W I SR el § alel, RS
MR s o9 UREd &t &l o
SIS IR FdIS HifGe TRfaer & forg
YRRPR YT febam |

. 1. 3R Pt Bl i 9 - 12 TRaRt, 2019 &l

JeIeT, got § WM g UfeRm : AR T STavR
vy R g siaRfdly Tmel § @, eR .,
TS, TG ; Fefg, d.3R; THT, TS ; #eroH,
ﬁWQwﬁwm@W%@ﬁw
31Tk gfsetes UTsde UIe-RIAT qiset 37 Nfrae s
AedeH’’ R FaHs Hifd IRIER & oy

R fepam |

. Sl Qdt. s @l faiep 9 - 12 WRaRl, 2019

1 TS, YOT H @ AR Yo : AR Ud STawR
vy W NG iR FMel § a9, Tt
Jefeh, UY; P, 3R ; G, T ; el T4 ; HETor,
4. v Rig, . gn fafad " grexeiiths
RECISIERNE IS Rl BRE BORCIE DTG IN S R eC e IEy
IRMT T, fovgerivd, U. cgaviag adT T BiR~T "'
R FIS Hfe TRy & forg gRpa faa
|
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growers” authored by Kale R.B. Gadge S.S.,
Thangasamy A., Gorrepati K., Mahajan V. and
SinghM. In International Symposium on Edible
Alliums: Challenges and Opportunities during
9-12 February, 2019 at YASHADA, Pune.

Dr. R.B. Kale has been awarded for the best
paper award of the journal for research paper
entitled “Differential Dairy Development
Status in India: A perception Analysis”,
authored by Kale R.B., Ponnusamy K.,
Mohammad A., Jha S.K., Chandel B.S.and
Chakravarty A.K.published in Indian Journal
of Dairy Science, 2017 awarded during 47"
Dairy Industry Conference held at Patna,
during 7-9 February 2019.

Dr. R.B. Kale has been awarded for the best
oral presentation on “Restructuring Onion
Supply Chain: Potential of Block Chain
Technology” authored by Kale R.B., Gadge, S.S.
and Singh M. in International Symposium on
Edible Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA,
Pune.

Dr. R.B. Kale has been awarded for the best oral
presentation on “Role of public Private
Partnership model in Onion Seed Production”
authored by Kale R.B., Gadge S.S., Yalamalle
VR, Gupta A.J., Mahajan V., Wakhare A., Gurav
V. and Singh M. in International Symposium on
Edible Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA, Pune.

Mrs. A. P. Benke has been awarded for the best
oral presentation on “Interspecific
hybridization in onion through ovule rescue
technique using A. fistulosum, A. tuberosum
and A. fragrance” authored by Benke A.P,
Shelke P, Krishna R., Dukare S., Dhumal S.,
Mahajan V. and Singh M. in International
Symposium on Edible Alliums: Challenges and
Opportunities during 9-12 February, 2019 at
YASHADA, Pune.
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S1. 41,79, Hisdh ! e 9 - 12 WRal, 2019 &l
JeeT, U § @ g Uforrd : AR Ud AR
fawRr R RIS SR JMEl 7 gk, d.ug;
forwre, Y, o, T T Wi, &. gRT IR
ey W IS 3 eifRe SiFterge g
ik AR T’ W AT AfES TR &
foT0 REBR UM febar T |

1. |, U.ed. b i 9 - 12 wRaxt, 2019
JeeT, IO § WM AT gforrT ;- AR Td JTaRR
fawg W RIRK SicRigr wmel & <=, dhow;
feTg<R, W ; pouT, 9t g Rig, ™. gR ferfdd
"' B Repls Sith SIRfawT Hamifasy (W)
(ERARS : wifdEieeRT) o gHfiT Uve 3fith et
THIT QUT"" TR IS TR o foTq JR¥eed et |

&t 3Felep PAR BT AP 15 - 16 FRal, 2019
Bl AR A gw Py fJafdened, e
AR P F foTg R g § B garat
e g v R smifTa g g gar
FHAT # offa 3far widedRd Fgeed
TAIRIge, T2 feght GRT gaT denfe R 2018
e T 1|
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10.

11.

12.

Dr. PH. Ghodke has been awarded for the best
oral presentation on “Growth stage sensitivity
of onion genotypes to water-logging stress
authored by Ghodke P. H., Shirsat D.V,,
Thangasamy A. and Bhagat K. P. in
International Symposium on Edible Alliums:
Challenges and Opportunities during 9-12
February, 2019 at YASHADA, Pune.

Dr. Soumia P.S. has been awarded for the best
poster on “New host record of
ArchipsMachlopis (Meyrick) (Tortricidae:
Lepidoptera), an emerging pest of garlic from
Pune” authored by Soumia P.S., Dilipsundar N.,
Karuppaiah V. and Singh M. In International
Symposium on Edible Alliums: Challenges and
Opportunities during 9-12 February, 2019 at
YASHADA, Pune.

Mr. Ashok Kumar has been conferred Young
Scientist Award 2018 by All India Agricultural
Students Association (AIASA), New Delhiin 4"
National Youth Convention “Federating Agri-
Youth in Business Group for Remunerative
Agriculture” during 15-16 February, 2019 at
JNKVV, Jabalpur.
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YUDI/AA

Publications

NHE R ECICIR B CRINCER

1.

3Fd, Ud; oawefl, v, dimy, duw W e
TRIsaet, SfY. (2019) 1 ERe RT3~ Hm

B, S/dlgy SiclTds Ve sfsdiSieiod
TGRSR | ST St AT SerHrerst, 81 (2)
239-241.D01:10.5958/0974-
8172.2019.00084.1.

S, T, g, T, Polad, S ; I1ed, dt.d. W@
8, ™. (2019)! e 3ffth UTOR 7T
A9 19T BR fehafen a9 g sfeam micts
RIS | 35T St 31t ¢fgeMiat AeleT, 18
(3):547 - 552.

TES, TS 3TFeH, W 37lel, U; IFARR, UT;
GUSHS!, & ; Tas, &F; AT Sichadd, 3TN,
IR, Ug 48, 1. (2019) | ATSHhIfIY WhTsierT
s & onfm R, formg d9dh formsiy
(s RUAfsa) | g a9 14(9):
30223281

giehs, 0.0g ; IMHwH, 1 ; frwre, S, arft,
S, U 3RIe, T. (2019)1 HIhic(SThaT
PRICIZOI 3NTh I S BR & 9 T
fhRrNeNde ded I HedldRde THTfIR
3R gle 4 | e fhforarst Rared |, 24 (3)
1305 - 315.

THI, TS1; "M, df; davs, &3, (2019)]
AR AT AT SR Jgedd BR
it wIfff | AT AT, 46 (1 - 2) :
107 - 113.

TH, TS; #Aged, & w R, W (2019)]
g 31T AT SIS AT~ iR CaeT U |
et 31t Witd , 6 (3) : 113 - 116.

T TGS, Sft; I TR, AGT UTel, T,
fod. @ gRmET, . (2019)1 SRS
SHIBHT AT TS WAcaIR, edadl i
X gelldfes Pled Sg-3NaTss Us SRR |
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Papersinreferred journals

1.

Anant A. K.,,Awasthi A., Soumia P. S. and Guru
PirasannaPandi G. 2019. Host resistance
against mango hoppers, Amritodus atkinsoni
and Idioscopus nagpurensis. Indian Journal of
Entomology, 81(2): 239-241. DOI: 10.5958/
0974-8172.2019.00084.1.

Benke A. P, Dukare S., Kuldip J., Yadav V.K. and
Singh M. 2019. Determination of proper
gamma radiation dose for creating variation
in Indian garlic varieties. Indian Journal of
Traditional Knowledge, 18(3): 547-552.

Gawande S.]., Anandhan S., Ingle A., Roylawar
P, Khandagale K., Gawai T., Alana Jacobson,
Asokan R. and Singh M. 2019. Microbiome
profiling of the onion thrips, Thrips tabaci
Lindeman (Thysanoptera: Thripidae). PLoS
ONE,14(9):e0223281.

Ghodke P. H., Ramakrishnan S., Shirsat D.V,,
Vani G.K. and Arora A. 2019. Morphological
characterization of wheat genotypes for stay
green and physiological traits by multivariate
analysis under drought stress. Plant
Physiology Reports,24(3):305-315.

Gupta A. ]., Mahajan V., LawandeK. E. 2019.
Evaluation of onion genotypes suitable for
organic farming. Vegetable Science, 46(1-
2):107-113.

Gupta A. ], Mahajan V. and Singh M. 2019.
Evaluation of onion breeding lines for table
purpose. Journal of AgriSearch, 6 (3):113-
116.

Guru PirasannaPandi G., Subhash Chander,
Madan Pal, Soumia P. S. and Sujithra M. 2019.
Imidacloprid efficacy against brown
planthopper, Nilaparvatalugens under
elevated carbon dioxide and temperature.
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11.

12.

13.

14.

R 1T , 114 (8) : 1767 - 1777. DOIL:
10.18520/cs/v114/i08/1767-1777.

. W, (2019) 1 Slexfi=T 31Th ggdarferet 39
3R] SRATHC JTh SN et ShsHT I~
olcR. 42, 195-198|

HoUT, 4t ; |, 4.od. v R, @ (2019)1
I 3T fi AR, PreviEa Tagel
aTerR 39 SN (vforam wurver.) (TfereRid)
| ARSI SeHIAINe , 102 (4) : 783. DOL:
10.1653/024.102.0418.

FHoul, df; |, dhod; o, U; o,
diel; feeflugR, ™. @ Rig, ™. (2019)I
gis o MR T s g slswecrs fg
UgeleE SRFIET 31k SifRe R, oy
29 forusHe (amRieNT : Rdifed), 39 9w
S | 31kl seMrarst |, 27 (2) : 410 -
417,

e, U8, Tepad], WI.%; UOR, .U @ TRUw,
F. (2019) WRE RIS T IR §IT
fefrR 39 forre FeleFg 31t dcb s
3N U8 S0 ST HISionT | et 31Th TS
osT SofifRIR, 131 4https://doi. org/10.
1111/jfpe.13141

Feay, o; M, TF; HUSEd, U; R, JTR;
JqTad, aﬁ.%;%mf,aﬁ;w,a?;w,@r;@%g,
Tq. (2019)1 STAUATT IATH FACIH oA
UlefdTithes (3METeTdt) AT 39 Nt (vforrg
7 T, ) U S8R o TR giRaheifaferet g
Mietes (U, derged  Tel.) Us drges Relfeed |
Sie RN U8 19 3alqe |, 66 (7) : 1379 -
1388.

oI, SF; HoStad, U; ¢Hf, TF; A, 4.,
e, df. vd Rig, W, (2019)1 RIS
3Tt Tfel™ ST thik HroRd9M TS IRe-da
ST J(ONT THATHSIR A1 | 330 SiHiet it
ST ATeleT, 18 (1) : 193 - 199.

PHR, 3IR.IAR; Tﬁ?ﬁT‘:ﬁ, U, S’é, 3“7,' ﬁﬁ, 3’7;
g, S.UY; PR, T. 74 urod, T, (2019) | B
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10.

11.

12.

13.

14.

Current Science, 114(8): 1767-1777. DOI:
10.18520/cs/v114/i08/1767-1777.

Kale, R.B., Ponnusamy, K., Sendhil, R. Maiti, S.
Chandel, B. S,, Jha, S.K., Mohanty, T. K. and Lal
S.P.2019. Determinants of Inequality in Dairy
Development of India. Natl. Acad. Sci. Lett. 42,
195-198.

Karuppaiah V,, Soumia P.S. and Singh M. 2019.
Occurrence of green semilooper, Chrysodeixis
acuta Walker in onion (Allium cepa L)
(Amaryllidaceae). Florida Entomologist,
102(4):783.D0I1:10.1653/024.102.0418.

Karuppaiah V, Soumia P. S., Thangasamy A,
Wagh P. D, Dilipsundar N. and Singh M. 2019.
Humid thermal ratio: an index to understand
the population dynamics of onion thrips,
Thrips tabaci Lindeman (Thysanoptera:
Thripidae), in bulb onion. African
Entomology,27(2):410-417.

Kate A. E., Chakraborty S.K.,, Pawar D. A. and
Gorrepati K. 2019. Airflow resistance and
pressure drop behavior in different
conditions of bulk-stored onion and its
dynamic modeling. Journal of Food Process
Engineering, e13141. https://doi.org/
10.1111/jfpe.13141.

Kuldip J., Sharma H., Bhandawat A., Sagar R,,
Yadav V.K., Sharma V,, Mahajan V., Roy J. and
Singh M. 2019. Development of intron length
polymorphic (ILP) markers in onion (Allium
cepa L.), and their cross-species
transferability in garlic (A. sativum L.) and
wild relatives. Genet Resource & Crop
Evolution, 66 (7): 1379-1388.

Kuldip J., Bhandawat A., Sharma H., Yadav V.K,,
Mahajan V. and Singh M. 2019.
Characterization of Allium germplasms for
conservation and sustainable management
using SSR markers. Indian Journal of
Traditional Knowledge, 18 (1):193-199.

Kumar R.R., Goswami S., Dubey K., Singh K,
Singh J.P,, Kumar A. and Pathak H. 2019.
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18.
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PGS — U dherelsicd dRMA dicas 37
TigaifeT & wfewe W e de w1 -
TR 37 @I | ST 31T Tl a1 iR U
IR et |, 28 (1) : 63 - 75.

g, V. &. (2019)| fis HFR S T ¢ Th
TR Higel: el 3k Pl s P Us
TaTToll TSTaeM ST iR THgiIT Hised
Sthac [eg-"T | SRt 31Tth WIRTd, 6(4) 199:204
RIAAR, U1.dT; @USTIet, &.9% ; a8, ST TS,
TS, @ 8, . (2019)1 v RuUid afm
el IR AT AhIGeT el 3 ST | Wi
gISiST,  http://doi.org/10.1094 /PDIS-10-
18-1890-PDN

78, IR.&; oFed, TH; MR NS T,
Heol ¥ $; NS .79, UG fpRIoT fohmRT, Th.3TR.
(2019)1 T gHRR< WMeidid BR 37 fer
mianeT i f§ arges AgH HIFER
ATShIBISIorT S721 ; T Y dises Raifed 3t
frepdt (wrgww ORI et ) 1 g fael At S
SRIeATST - wfie, 55 9 - 14.

e, T ek, ™, Fowa, &t 1%
ya=Iel, St wd {8, ™. (2019)1 IRfAwT
HertifoRy (ARe) (SRS : wifiSIeesT) s/
3 et | 33T SHat 3T Sediarstt, DOI:
10.5958/0974-8172.2019.00067.1.
IJaMg, AR ; AR, d.0F; PHR, U. WG TEHG
gk, ddt. (2019)1 s AH AUS BR
TAlPIE 3B iic Uedad Bk SHhIN
URSNATSE 91 SHIRII, 2t 1 U8 BRR fies
9 midle (vforgg dergar ua.) arEfear
glcipea |, 257 - 108703

JdMg, d.8TR; AR, 909, TAR, T. W TS
IR, W, (2019)1 UIAER PIfST SHIRTT S
e s Aes Us wferct 57 anfaae (vforrg Hiar
Td.) | 3fea St 3iTh WidhedRal |RfRasT, 89
(7):1195 - 9.
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16.

17.

18.

19.

20.

RuBisCoactivase - a catalytic chaperon
involved in modulating the RuBisCo activity
and heat stress-tolerance in wheat. Journal of
Plant Biochemistry and Biotechnology,
28(1):63-75.

Meena M. S., Kale, R. B., Singh S. K. and Singh A.
K. 2019. Lead Farmer Based F2F Extension
Model: Role of Krishi Vigyan Kendras and
Technology Adoption Determinants for
Enhancing Model's Effectiveness. Journal of
Agrisearch, 6(4)199:204.

Roylawar P.B., Khandagale K.S., Gawai T.B,
Gawande S.J. and Singh M. 2019. First Report
of Garlic virus C infecting Garlic in India. Plant
Disease, http://doi.org/10.1094/PDIS-10-
18-1890-PDN

Singh R. K., Anandhan S., Garcia-Pérez L. M.,
Ruiz-May E., Pérez E. N. and Quiroz-Figueroa
F. R. 2019. An efficient protocol for in vitro
propagation of the wild legume Cicer
microphyllum Benth: A crop wild relative of
chickpea (Cicer arietinum L.). In Vitro
Cell.Dev.Biol.-Plant,55:9-14.

Soumia P. S, Dilipsundar N., Karuppaiah V,
Guru PirasannaPandi G. and Singh M. 2019.
Archipsmachlopis (Meyrick) (Tortricidae:
Lepidoptera) occurrence on garlic. Indian
Journal of Entomology, DOI: 10.5958/0974-
8172.2019.00067.1.

Yalamalle V. R, Tomar B. S., Kumar A. and
Ahammed Shabeer T. P. (2019). Seed soak
method for application of plant protectants
for increasing pesticide use efficiency, healthy
crop and higher yield in garlic (Allium sativum
L.) ScientiaHorticulturae, 257:108703.

Yalamalle V. R, Tomar B. S, Kumar A. and
Ahammed Shabeer T. P. (2019). Polymer
coating increases the pesticide use efficiency,
reduces pest, diseases and enhance seed yield
and quality in onion (Allium cepa L.). Indian
Journal of Agricultural Sciences, 89 (7): 1195-9.
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AR, T, Sog™, <. @ 37Fed, T,
(2019)1 f&ATH 9-12 WRet, 2019 BT IAMETAT,
U1 T HIGH3FIH — TS U ofeqT STeeT Her,
TR, IO GRT '@ AR Yferrd : AR T
R’ faw o= T sfaRfy dmEt & apyoft
UWR 6T T U9 AR TUE H ' BUelss $Teae 3
TR NI (Tlerrer Hiar fasesy Gl ) o
g faer MRFRRT 198 300.

S, T, AMgesd, U ; ddter, dt. @ g,
. (2019)1 f&AlP 8-9 Fa=R, 2019 &I
Thighd UTGY Sid SARFIIS Td Sid Hieifiiehl W)
RS T T H 7 UhT SRS 9eTE iR
TAIfARIT 31T Tollgel SIvAT fHRIgels 84
N’ 48 33.

a7, Tt @R, ©; wErer, dft; T, AL @ R,
T, (2019)1 A6 17-21 S, 2019 &
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Papers and Abstracts in Conference/
Seminar/Symposia

1.

Adhiyamaan S., Arumugam T, and Anandhan
S.2019. Haploid induction in multiplier onion
(Allium cepa var aggregatum) through in vitro
gynogenesis. In book of lead paper and
abstract: International Symposium on Edible
Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune.p.300.

Anandhan S., Somasundaram S., Satheesh V.
and Singh M. 2019. A FCM based method for
analysis of global DNA methylation in onion.
In: National Conference on Integrative Plant
Biochemistry and Biotechnology. 8-9
November, 2019.p.33.

Benke A.P, Khar A., Mahajan V., Gupta A.]. and
Singh M. 2019. Establishment of a core set of
Indian garlic accessions using a Heuristic
approach. In book of abstracts: 8" Indian
Horticulture Congress, 17-21 January, IGKV,
Raipur. p. 69.

Benke A.P, Krishna R., Dukare S., Dhumal S.,
Shelke P. and Singh M. 2019. In vitro
comparison of tolerance in two garlic (4.
sativum L.) varieties by imposing mannitol
induced osmotic stress. In book of lead paper
and abstract: International Symposium on
Edible Alliums: Challenges and Opportunities,
9-12 February, ISA, Pune. p. 283.

Benke A.P, Shelke P, Krishna R., Dukare S.,
Dhumal S., Mahajan V. and Singh M. 20109.
Inter specific hybridization in onion through
ovule rescue technique using A. fistulosum, A.
tuberosum and A. fragrance. Abstract.GCB-
ABO-28.In book of lead paper and abstract:
International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February,
ISA, Pune.p.283.

Bhagat K. P, Ghodke P. H., Shirsat D. V,, Khade
Y., Thangasamy A., Mahajan V and Singh M.
2019. Study of root architecture in onion
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T ' A et 31 g 441 37 fagy e,
U8 403.

itew, RS, URER, wash; @imm, dhuw;
BRI, dt; qgeH, df. g (g, ™. (2019)1
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WHIT - QN Ud olggy IaUM WM,
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AR TS’ gs128.
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Smfeaa U Rmfed seaRidt wfal amh
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under deficit and excess moisture. In book of
lead paper and abstracts: International
Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA, Pune.
p-359.

Bhagat K. P, Ghodke P. H., Shirsat D. V., Khade
Y., Thangasamy A., Mahajan V and Singh M.
2019. Study of root architecture in onion
under drought stress, In book of abstracts: 8"
Indian Horticulture Congress, 17-21 January,
IGKV, Raipur. p. 334.

Gadge S. S. and Kale R.B. 2019. Constraints in
Onion Production. In International
Symposium on Edible Alliums: Challenges
and Opportunities. 9-12 February, ISA, Pune.
pp. 242-245.

Gadge S. S., Kale R. B,, Mahajan V,, Gupta A. J.
and Singh M. 2019. A success story of Bhima
Shweta in Vidarbha region. In book of lead
paper and abstracts: International
Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA, Pune.
p.403.

Gautam, R. D., Parihar S. G., Soumia P. S.,
Karuppiah, V., Mahajan V. and Singh M. 2019.
SWOT Analysis on management strategies of
Thripstabaci infesting onion in India. In book
of lead paper and abstracts: International
Symposium on Edible Alliums: Challenges
and Opportunities, 9-12February, ISA, Pune.
p.128.

Gawande S.]J. 2019. Characterization of
population genetics structure and genetic
diversity analysis of Thrips tabaci Lindeman
from India. In: International Conference on
Plant Protection in Horticulture. 24-27]July,
2019.1IHR, Bengaluru.
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T fESTET Us Saoiuae 3t SfRE TR
g, g8 390.

THT, TS, 37HeH, O ; weoH, &f; &8, TH.&. U
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37 SNSNRIR grsfeed aifth =M (Uferr i
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222

12.

13.

14.

15.

16.

Ghodke P. H., Shirsat D. V,, Thangasamy A,
Bhagat K. P, Mahajan V. and Gupta A.]. 2019.
Growth stage sensitivity of onion genotypes
to water logging stress. In book of lead paper
and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities,
9-12 February, ISA, Pune. pp.361-362.

Ghodke, P. H., Shirsat, D. V., Jadhav V. T,
Bhagat, K. P.and Thangasamy A. 2019. Impact
of salicylicacid treatment in onion crop under
drought stress.In book of lead paper and
abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities,
9-12 February, ISA,Pune. pp.361.

Gorrepati K., Jaiswal S., Mahajan V. and Singh
M. 2019. Changes in total phenol, flavonoid
and pyruvic acid during drying of Allium
tuberosumandAllium angulosumleaves. In
book of lead paper and abstracts:
International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12February,
ISA, Pune. p.389.

Gorrepati K., Singh M., Phutane S. C. and
Phutane P. C. 2019. Design and development
of onion storage structure. In book of lead
paper and abstracts: International
Symposium on Edible Alliums: Challenges
and Opportunities, 9-12February, ISA, Pune.
p-390.

Gupta A. ], AnandhanS. Mahajan V., Kad S. K.
and Singh M. 2019. Molecular marker
assisted confirmation of hybridity in DOGR
hybrids of onion (Allium cepa L.) using SSR
markers. In book of lead paper and abstracts:
International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February,
ISA, Pune.pp.301.
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THRART, 2019 T JATSTA, UT T& WP — TSI
U G SFIHUN A, ISR, gol GRT
"G AR Yo ;AT @ SRR’ v R
SR SR M # " 'gyfdn ergaciigs
3Tt TTgeel B Y Carletioliee] grexd=ar g
3N de mefes’’, U8246 - 257.

THT, TS ; 7eoH, . W@ f18, . (2019) 1 i
9- 12 FRERT, 2019 P ITETAY, U &G HIH3IT
- RIS UG g STAUT AR, ISR, JoT
SRT '@ AR Ylerrd : Ao 0 JfawR’ fawy R
ST SFeRTET et # emoft U 6t goia &
IR U8 § '3deg 31 SNfRM tea sifen
cTg~d N Wt iR Coef Tds'’, g8 293.

THT, TS ; HeToM, d. vd {98, T, (2019) | fATp
9- 12 FReRT, 2019 P ITETAY, U & HIH3IT
~ ST Ud SAERI ST SR, ISR, gor
SRT '@ AR Ylerr : Ao 0 JfawR’ fasy R
AT SfeRE Sl # suroft U 6t g v
IR U8 # '3degI 31 X8 SR SiHweH
BR A, s Us wifer Refiext’”, g8294.
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Gupta A. ], Mahajan V. and Singh M. 2019.
Evaluation of multiplier onion germplasm
(Allium cepa var. aggregatum) for growth,
yield and quality. In book of lead paper and
abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities,
9-12February, ISA, Pune. pp.288-289.

Gupta A.]., Gadge S. S., Patil R. M., Vishwanath
R. Y. and Mahajan V. 2019. Improving
Livelihood of Tribal Farmers through
Technological Interventions in Onion and
Garlic. In International Symposium on Edible
Alliums: Challenges and Opportunities.
February 9-12,ISA, Pune.pp. 246-257.

Gupta A. ], Mahajan V. and Singh M. 2019.
Evaluation of onion advance breeding lines
during khariffor table purpose.In book oflead
paper and abstracts: International
Symposium on Edible Alliums: Challenges and
Opportunities, 9-12February, ISA, Pune.
pp-293.

Gupta A. ], Mahajan V. and Singh M. 2019.
Evaluation of red onion germplasm for
growth, yield and quality parameters. In book
of lead paper and abstracts: International
Symposium on Edible Alliums: Challenges and
Opportunities, 9-12February, ISA, Pune.
p.294.

Gupta A. ], Mahajan V. and Singh M. 2019.
Screening of onion lines suitable for foliage
use as green onion. In book of lead paper and
abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities,
9-12 February, ISA, Pune. pp.293-294.

Gupta A. ], Mahajan V,, Benke A. and Singh M.
2019. Notified varieties of onion and garlic of
ICAR-DOGR. In book of lead paper and
abstracts: International Symposium on
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Edible Alliums: Challenges and Opportunities,
9-12February, ISA, Pune. p.263.

Gupta A.]., Mahajan V, Benke A. and Singh M.
2019. Trait-specific evaluation of onion
genotypes for improving yield and quality
during kharif.n: 8" Indian Horticultural
Congress on Shaping Future of Indian
Horticulture: Abstracts (Poster Presen-
tation), 17-21 January, IGKV, Raipur, pp.301-
302.

Gupta A. ], Mahajan V., Lawande K. E. and
Singh M. 2019. Protection of onion and garlic
varieties through PPV & FRA. In book of lead
paper and abstracts: International
Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA, Pune.
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Gupta A.]., Mahajan V., Singh M. and Lawande
K. E. 2019. Improving onion through
hybridization with DOGR-1203-DR to achieve
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abstracts: 8" Indian Horticultural Congress
on Shaping Future of Indian Horticulture:
Souvenir cum Lead and Oral Abstracts, 17-21
January, IGKV, Raipur.p. 26.

Gupta A.J., Gadge S. S., Patil R. M. and Singh M.
2019. Enhancing livelihood security of tribal
farmers through TSP on onion and garlic in
India. 0-91. In: Progressive Horticulture
Conclave on Futuristic Technologies in
Horticulture: Abstracts. 8-10 December,
2019. Indian Society of Horticultural
Research and Development (ISHRD) and
ICAR-CISH, Lucknow. p. 129.

Gupta A.J., Mahajan V. and Singh M. 2019.
Genetic improvement of onion and garlic in
India. Progressive Horticulture Conclave on
Futuristic Technologies in Horticulture:
Abstracts. 8-10 December, 2019. Indian
Society of Horticultural Research and
Development (ISHRD) and ICAR-CISH,
Lucknow. pp. 63-64.
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Status and scope of onion cultivation in India.
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ISA, Pune.pp.1-8.
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Recent Research Strategies in Onion and
Garlic. 11-15 June 2019. ICAR-DOGR,
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conventional and biotechnological
approaches. Compendium for International
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Mahajan V. and Singh M. 2019. Water stress in
onion crop. Compendium for International
Training on Recent Research Strategies in
Onion and Garlic. 11-15 June 2019. ICAR-
DOGR, Rajgurunagar, Pune. pp.151-160.
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Alliums: Challenges and Opportunities,ISA,
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27. Thangasamy A. and Major Singh. 2019. Site

Specific nutrient management in onion and
garlic, Compendium for International
Training on Recent Research Strategies in
Onion and Garlic. 11-15 June 2019. ICAR-
DOGR, Rajgurunagar, Pune. pp. 131-142.
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incidence of Onion thrips in India. Technical
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Karuppaiah V, Soumia P. S., Gawande S. ],
MahajanV. and Major Singh. 2019. Seasonal
incidence of insect vectors of garlic in India.
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and Garlic Research, Pune. 31p.
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Technical / Popular Articles
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Benke A. P. and Mahajan V. 2019. Khadya
upyogi pyaj vargiy fasale (Edible crops of
Alliums) Phal Phul, 40 (1) Jan-Feb 2019. pp.
20-22.

Benke A. P, Gupta A. J. and Bombale R. 2019.
Kanda beejo utpadan prakriya va sudharit
vaan. (Quality seed production of improved
onion varieties).Baliraja Magazine.
November. Rane Publications Pvt. Ltd., Pune.
pp-29-32.

Benke A. P, Gupta A. ]. and Mahajan V. 2019.
Khadya upyogi pyaj vargiy fasale(Edible crops
of Alliums). Kandika: Rajbhasha Hindi
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Pune. pp.7-9.

Bhagat K. P, Jhade R, Vaidya S. and Anitya L.
2019.Importance of planthormones in Citrus
species, Krishisewa. e- publication.

Gadge S. S., 2019. Rangda Kandyachi Lagwad
(Late Kharif Onion Cultivation). Krush-
konnati, 28 July - 3 August. Deshonnati
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Gadge S. S., Kale R. B. and Thangasamy A.
2019. Kanda pikavaril kidyanche niyantran
(Insect pest management in onion crop)
Agrowon. 8 January. Sakal Media Group, Pune.
p-11.

Gadge S. S., Kale R. B. and Thangasamy A.
2019.Kanda pikavar karpa rogacha pradur
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Gadge S. S., Kale R. B. and Singh M. 2019.
Kanda va Lasun Salla (Advisory on onion and
garlic) Agrowon. 14 March. Sakal Media
Group, Pune.p.11.
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e, TI.T9. & plel, IR (2019)1 ' "hiaT
et STeT ST W R (WIS Y heded |
STel U JdReb UE) ", IlRISTT U3, 3fpeR,
101 gfeeTeher T.fet., qoT, g8 88 - 91.

T, TA.GE. (2019)1 ''oRUT ATES s
(e Wil Y Hrenfiehl)’’, ek ufie,
SRR, 01 feeteherd T.fot., goT, g8 56 - 59.
e, TI.W. & Prd, IR (2019)1 g
Higr e (W & §iS 3T
denfiehn)’’, wia, 10 Ta=R, Fepre Hifsar 14,
qul, g8 7.

THT, U.SF; TRUTE, &. W@ Plet, 3R (2019)1
fg=l uf3l, 36 4 — 5, WHSII - RN T
AT JMTHUT TR, ISR, IO, g8 22 —
26.

THT, TS W@ ¥R, du (2019)1 ‘dsnfie
XU J f2<t T Hgcd U9 deran’’, HfehT
RISTHIST fg=al Uf3epl, 3 4-5, HIpIIT — QST

Ud JEg U WM, ISHTR, YO, U8
43 - 47.

TH, TS; Aged, & w R, T (2019)1
ehieepT : RISTHTYT femal UfaiepT, 3ieh 4 — 5, W3
- QIS U9 ofgg AU R, ISHR,
qu, g8 1 - 6.

THT, TS, W, 4.t R, W (2019)]
"'t} U8 THIRY & HIEIH | WS 3R T8
fepee] o1 TREUT’, ehfeepl : RISTHIST femal f>repT,
3P 4 - 5, HIPIFY — QT U AGGT AU
R, ISR, U1, g8 17 - 21,

Plel, IR ; Meil, WI.TF. T gTeiet, T. (2019) |
feeteher=a W1, fot., qoT, g8 79 - 86.

ggro, df; R, U, gied, fl.ua. ug Wi,
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11.

12.

13.

15.

16.

17.

18.

Gadge S. S. and Kale R.B. 2019. Kanda pikache
jal ani khat vyavsthapan. (Water and
Fertilizer Management in Onion Crop).
Baliraja Magazine. October. Rane
Publications Pvt. Ltd., Pune. pp.88-91.

Gadge S. S. 2019. Lasun lagwad tantradnyan
(Garlic cultivation technology). Baliraja
Magazine. October. Rane Publications Pvt.
Ltd., Pune.pp.56-59.

Gadge S. S. and Kale R.B. 2019. Tantra kanda
beejo tpadanache (Onion seed production
technology). Agrowon. 10 November. Sakal
Media Group, Pune. p.7.

Gupta A. ], Gorrepati K. and Kale R. B. 2019.
Pyaj ka bhandaran evam mahattva (Storage
of onion and its importance). Kandika:
Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-
DOGR, Rajgurunagar, Pune. pp.22-26.

Gupta A. ]. and Bhor V.A. 2019. Vaigyanik
sansthanon me Hindi ka mahatva evam
badhava (Role and importance of Hindi in
scientific institutions).Kandika: Rajbhasha
Hindi Patrika. Vol. 4-5. ICAR-DOGR,
Rajgurunagar, Pune. pp.43-47.

Gupta A.J.,Mahajan V. and Singh M. 2019. Pyaj
ki sankar kismonka vikas evam upyog.
(Development and use of hybrids in
onion).Kandika: Rajbhasha Hindi Patrika. Vol.
4-5.1CAR-DOGR, Rajgurunagar, Pune. pp.1-6.

Gupta A.]., Mahajan V. and Singh M. 2019. PPV
& FRA kemadhyam se pyaj aur lahsun kismon
ka sanrakshan (Protection of onion and garlic
varieties through PPV&FRA) Kandika:
Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-
DOGR, Rajgurunagar, Pune. pp.17-21.

Kale R.B., Gadge S. S. and Patole A. 2019.
Vividhsansthannirajyankaritaviksitkelelyaka
ndyachyasudharitjati(Improved onion
varieties developed by different Institutes for
the states). Baliraja Magazine. December.
Rane Publications Pvt. Ltd., Pune. pp. 79-86.

Mahajan V., Thangasamy A., Ghodke P.H. and
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F.d. (2019)1 "'Pigr dSERT T IR
(I 1 ST ST U TeeeT)” | Qe e,
IR, TiieheeRdl BHITFRT, I, g8 22 — 25.

Ogo, dt; 9, Tt e, TH.OE. U P,
MR (2019)1 "<&t Pig AmES TS (I
TITST et Y TEnfidht)””, AaeRt afeT, Riawr,
lieeerel PHITFRS, g0, 98 19 - 21 79 25.

IR'I%, U, ﬁ[%F‘lT%T, g°[q°[, 31(_"I°[, U, PR, T, f@ITIT,
S; fat, &. @ AR, 4. (2019)]
"pdiFiged - TR HUSisTd Bk
SHRTHICT 2o SHthed 37 g U8 ¥ claivd
1 wIed’’, SRMTeIDe Rulcy |, STSTHTH |
2456 - 8759.

g, TH. T T, TS (2019)1 ''oig § @il ud
TG bl ScUIe Ud Hged ', ehfcepT : IISTHIT famat
afepl, 3d 4 ~ 5, WIHAIY ~ T Ud TG
SFTUT TR, ISR, U1, g8 10 - 12.

JeHg, df; THT, TS T M, TI.GE. (2019)|

TS T UTEIh SSTedGd, ehlcehT @ IISTHTN
fe=al uf3rept, 3ieh 4-5, HIPSFY — ST G g
SIUT TR, ISETR, o, 98 10 - 12.

CEINIPAIEDIEIG]]

1.

4.

b, Tl (2019)1 ''TRIUT ARES JAWTIT
(TEIT Wt &Y U Ahe g7, St o, e
TRIRUT 24 Siast, 2019, SIEt Agaife, HeRTE

s, T (2019)1 'Pigr IS prevll o
afehaT (@St €T &1 goTs Ta mensn) e
arat, 13 AT, 3Tl gor

b, Tl (2019)1 U dvEE (g 6
W), A araf, e 2 JamR, 2019 &
TRARVT, 3TTehTraToft, gor

TS, .04, (2019) 1 'S Ud AgGT SITHuT™
frcererT gRT fIafad @t Ta e o fhes”,
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Bhagat K. P. 2019. Kanda beejo tpadan va
vyavasthapan(Onion seed production and
management). Shetkari Magazine.
September. Agricultural Commissionorate,
Pune.pp.22-25.

Mahajan V., Benke A.P, Gadge S.S. and Kale
R.B. 2019. Rabbi kanda lagwad tantradnyan.
(Rabionion cultivation technology). Shetkari.
September. Agricultural Commissionorate,
Pune.pp.19-21&25.

Marathe A., Vishwanath D. P, Ali A., Kumar A.,
Priya ]., Tiwari K. and Kumar V. 2019.
Flavonoids: Potential candidates for
amalgamating health benefits in human and
stress tolerance in plants. Biomolecule
Reports, ISSN: 2456-8759.

Singh M. and Gupta A. ]J. 2019. Leh me pyaj
evam lahsun ka utpadan evam mahatva
(Production of onion and garlic in Leh
region).Kandika: Rajbhasha Hindi Patrika.
Vol. 4-5. ICAR-DOGR, Rajgurunagar, Pune.
pp-13-16.

Yalamalle V., Gupta A. ]. and Gadge S. S. 2019.
Pyaj ka gunvattayukt beejotpadan (Quality
seed production in onion). Kandika:
Rajbhasha Hindi Patrika. Vol. 4-5. ICAR-
DOGR, Rajgurunagar, Pune. pp.10-12.

TV Shows/ Radio Talks

1.

Benke A. P. 2019. Lasun Lagwad Yashogatha
(A success story of garlic cultivation). TV
Show. Live telecast.24 January. DD Sahyadri,
Maharashtra.

Benke A. P. 2019. Kanda beej kadhani ani
prakriya (Onion seed harvesting and
processing) Radio talk. 13 March. AIR, Pune.

Benke A. P. 2019. Lasun Lagwad. (Garlic
cultivation). Radio Talk. Broadcasted on 2
November. AIR, Pune.

Gadge S. S. 2019. Pyaje vam Lahsoon
Anusandhan Nideshalaya dwara viksit pyaje
vam lahsun ki kismen (Varieties of onion and
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ey, ftug. (2019)1 &l wERl Auare
Jfr HigT drge ([ T 6 =G T@ dte
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TRARUT, 37ThTeraToft, gor

TRUTE, . (2019)1 @t BTy S
anT, f&His 17 3mier, 2019, St fovsar, =8 g

THT, TS (2019)1 "IN Ud dggT ol Wit
gl fopar, SIeft e, foies 18 S W 11 3paR
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10. @lel, AR, 1. (2019)1 "'&iqr I =guT fauurE

11.

12.

R (ST U Tgg bl o eer)
AMfear aml, fAe 11 7, 2019 @I TR,
afepTeraToft, qor

Blel, AR, 1. (2019)1 "'®igr fashl e’
(@~ &1 fJfes ees) e amaf, A 21
IR, 2019 DI THRT, TBIemETUT, goT

g, dt. (2019) 1 st HigT eI dosTH
(< T B e drenfidh), e amat, Aiw
31 =R, 2019 I TR, 3Tpreramtt, gor
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10.

11.

12.

garlic developed by ICAR-DOGR). TV Show.
Telecasted on 24 April 2019. DD Kisan,New
Delhi.

Gadge S. S. 2019. Kharif kandyachi ropvatika
(Kharif Onion Nursery). Radio Talk.
Broadcasted on 25 April 2019. AIR, Pune.

Gadge S. S. Kanda beejotpadan (Onion Seed
Production). Broadcasted on 24 October
2019.AIR, Pune.

Gedam P. H. 2019. Rabi kandachi ropvatikaani
kanda lagwad (Rabi onion nursery and
transplanting) Radio Talk. Broadcasted on 8
October. AIR, Pune.

Gorrepati K. 2019. Pyaj ka prasanskaran
(Onion processing). 17 April. DD Kisan, New
Delhi.

Gupta A. ]. 2019. Pyaj evam lahsun ki kheti
(Cultivation of onion and garlic). Hello
Kisan.TV Show. Live telecast. 18 June and 11
October. DD Kisan, New Delhi.

Kale R. B. 2019. 'Kanda va lasun vipanan
vyavasthapan (Marketing management of
onion and garlic ) 'Radio Talk. Broadcasted on
11May 2019. AIR, Pune.

Kale R. B. 2019. 'Kanda vikri vyavasthapan'
(Marketing management of onion) Radio Talk.
Broadcasted on 21 November 2019. AIR,
Pune.

Mahajan V. 2019. Rabi kanda vyavastha-
panache tantradnyan (Rabi onion manage-
ment technology). Radio Talk. Broadcasted
on 31 December. AIR, Pune.
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WHSHY - N T4 g Sgaud e,
TR # f&Fid 26 SR, 2019 I 70a7 MU=
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qft wIffepl B 39 o7 & Ag b IR F AT 39
IR W, e it HHaRt weamr afify 7 Wegs
afcrNfiiar ok HiRepfores BrishH ST fohg| wrishe
& T IR fASIerat 1 gRehR TS oy 1

WM IFY Ufergd : Al @ ek iy w)
SRTE T WSt

SfeT AN 3ITth Ul oI HIhary — WIS &
G ST Qe ISR GRT i 9 - 12
HRaRT, 2019 Pl JAGARTT TRIUT fIhRT YA JThIgH]
(FereT) 5 '@ g g : AT Ud sfawR favg
W IR e SieRTE Gl o1 e fapar ) S,
Sifct Rg, gd a1eder, By deHep Ta Avsd, =13 gt
AIRIE & T AR & 8T, b, Rig, S mEifs
(IFET Td e fae), Wipergd der ST .t
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TR & fafde affy & Sefs sl & ImdhRM,
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P.3. AAIUS, IJEE], ST ARIIS! 3T Ufergw, SI.
TR R, FRaed, MIPHard — @IS U4 ofgqd Sr|u™
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Celebration of 70" Republic Day

The 70" Republic Day was celebrated at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar on 26 January, 2019. 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 programmes were
organized by the Employees' Welfare Committee of
the Directorate. The prizes were given to the
winners atthe end of the p

rogramime.

International Symposium on Edible
Alliums: Challenges and Opportunities

The four-days long “International Symposium on
Edible Alliums: Challenges and Opportunities”
organized during 9-12 February 2019 by Indian
Society of Alliums and ICAR-Directorate of Onion
and Garlic Research (DOGR), Rajgurunagar, Pune
at Yashwantrao Chavan Academy of Development
Administration (YASHADA) concluded. Dr. Kirti
Singh Ex. Chairman of ASRB was the Chief Guest of
the function. Dr. A. K. Singh DDG, Horticulture and
Crop Science and Dr. K. P. Vishwanatha, Vice
Chancellor, MPKV, Rahuri were the Guest of
Honour and Dr. T. Janakiram, ADG (Hort.) was
special invitee for the programme. Dr. K. E.
Lawande, President, Indian Society of Alliums, Dr.
Major Singh Director, ICAR-DOGR, Pune, Dr. S. N.
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ﬁé?ﬂ@,?ﬂ}[\'ﬁﬂl 3, Bl W0 E—\ﬁ @WW Puri, Former, VC, MPKV, Rahuri and Dr. Venkat
el P faendis, 8 &R Sf. debe AR, 9d Perdfr,  Mayande, Ex. VC, Dr. PDKV Akola and Dr. V.
<. IoTTeRTd <2 HfY fafierery, 3Pl ug f. fosty Mahajan, organizing secretory were present on

g, S Afig 7 BRihy § UG Ygar the occasion. Dr. Kirti Singh, in his address,
ST 9T EIEE] mentioned that the India has achieved remarkable

. _ _ growth in onion production and scientists have
ST HIfef R T 3o Fae | g o aRa T @ good contribution in onion and garlic research and

ST o &1 H IR I bt € IR <1 H el g development in the country. The policy
oTERL SITAUT H dSTIfieh! T SGRa1 ANGH &1 A framework has to be given more attention to
ST AT W 1 Hahe Bl X Px- R P = mitigate price crises in onion. Dr. A. K. Singh
I SRRA RIS 0. R TRIF wTa lggd § appreciated the efforts of ICAR-DOGR taken in
Trenfih! faeprT 31k geaiaru & &5 & IH3FY — @I technology developmentand transfer in onion and
W e e, RSTETR R fpu MU garlic in India. He expressed that there should be
ITRAT BT ERTEAT BT | SR USIRUT &l bl ey ey more focus on development of storage capacity
3R Bl T ¥ ot o TR aifi e &N % and minimization of post-harvest losses. Inter-
—— e state disparity in onion production causes more
e e N e g transportation cost and stabilizing the prices of

_ _ onion would also be the major challenge in
3 1 SRR H et & el D1 FRR & doubling the farmers' income. Dr. K. E. Lawande

i iC] ﬂjﬁﬁ"f@’ﬁl ST, .2 SIS 7 HUSRO Bl &l Y stressed on the need to increase the capacity of
20 NG | 40 ARG & B — storage from 20 lakh to 40
I SRR W gt fea lakh tonnes. The shift to
uRRe Wt el & be needed from
T WR 37D JTHHehIRT, traditional cultivation
Jeld HUSRUT, I Iuarefet practices to more
Rl iR 9oR SRR mechanization, improved
IET BT ITTH R storage, high yielding
Y &t sRa 2 <. Ft, varieties and market-
Rrarren 3 Fret & Rl ;rie}r)lte‘c; pr}(l)duction.}l?r.
Fri . P. Vishwanatha
S I P appealed that farmers
SRRy R 1fp & WRD

need to be organized into

WWWW@%@F : Farmers Producer
1 d9gT db 1 sl <L ' Companies for increased
SFHRE 4 g9 e o collective bargaining power. Dr. T Janakiram has

T} fRIURDI B Th F9 R M & folu H TS g7 & appreciated the efforts of the institute for taking
foru HHIT — T g Teg d{i\{-i‘d'ﬂ e, initiative for bringing various stakeholders on the
ISR GRT fohQ TG JAT <l TRTET 61| 39 |mvst # single platform with this symposium.In the
YR, ST, SR HINGT T AR & e 200  Symposium, about 200 researchers, academicians,
W“ﬁiﬁﬁﬁ forenfae!, SeNafRy 3k o Rque! industrialists and other stakeholders from India,
3 oy Bran) e} & ool St w57 3R fpu T R Japan, South Korea and Israel were participated.

Aftyer wifcrfirt gRT Rrer et gei 7 e ol IR The symtp(;s.ium V\(/ias condtuct.et.d in 9 sessions elnj
1ssues, studiles and o ortunities were presente
[ERIGRIREENCCIGIRIE] PP P

and discussed by various participants.

243



RTEta fareT e waRiE

WHIIH - W T ofegd U e,
RSTHTR H A 28 wRakl, 2019 &l IE e
et wrer T foras SRR STy iR =1 deg s
& foly ARPRI STaRi e, aieie o 87 BHETs
3iR ur fRrerept ot enfivet fopar T |

BTSN DY AL H fHY ST 32 W T YT TRteron
1 T TRIT| § STIRR W FS Vel bl B3t o fory
Uy Tg qUT arg-faarg ufenfiar o smnforg i 12
T} BTERl Pl et <17 iR e yAeH & forg eiked
fohe UM &Y TS| BETN A AT Y T TfeRfarai
5 TG AT forT 3IR Hom o foTarst 1 [RFPR
Td THO-9F YeH fhu mul e AoR Rig, R,
APHId - WS W@ g Srau™  Feere,
RRGTR 3 B3 P Tl <l §¢ fae e &
g & IR H qART| HRIGH BT AT 8. TA.S. MaS
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National Science Day celebrated

ICAR-DOGR celebrated National Science Day on
28February, 2019 by involving 87 students and
five teachers of Government Residentials School
for Scheduled Caste and Neo-Buddhist Girls,
Chandoli at ICAR-DOGR, Rajgurunagar. The
students got exposure of field and laboratory
experiments being conducted in the Institute. On
the occasion,quiz and debate competitions were
also conducted for high school students. All the
students were provided school bags and writing
kit for education purpose. Students actively
participated in the competitions and first three
winners were felicitated with the prizes and
certificates. Dr. Major Singh, Director, ICAR-DOGR
addressed the students and elaborated the
importance of science day. The programme was
coordinated by Dr. S. J. Gawande and Dr.
PranjaliGedam. It was compered by Dr. R. B. Kale
and vote of thanks was given by Dr. S. S. Gadge.
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International Women's Day celebrated

ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune celebrated “International
Women's Day” on 8 March, 2019. Dr. Geeta
Kulkarni, Chief Medical Superintendent, Govt.
Hospital, Chandoli, District Pune, was Chief Guest
for the programme. She encouraged women and
elaborated the importance of health, hygiene
related awareness in routine life of women. She
promised to organize vaccination and medical test
campaign for ICAR-DOGR women staff through
their hospital in near future. Dr. S. J. Gawande, In-
charge Director wished all the women staff on this
day and appreciated their valuable contribution
towards Institute's growth. On this occasion,
rangoli, musical chair and throw ball competitions
were organized in which 160 women participated.
The first three winners were felicitated with the
prizes and certificates. Mrs. Ashwini P. Benke,
Member Secretary Women Cell, briefed about the
history of Women's Day celebration, need and
importance of Women's Day, and also expressed

vote of thanks.

Skill development training under ASCI

Directorate conducted 25 days training
programme during 28 February to 25 March 2019.
It was sponsored by Agriculture Skill Council of
India, Gurugram. Twenty trainees were trained for
job-oriented skill-Quality Seed Grower. The
training was coordinated by Dr. Vishwanath R.
Yalamalle, Scientist (Seed Science & Technology),
Dr. Rajiv Kale, Scientist (Agricultural Extension)
and Dr. S. S. Gadge (Agricultural Extension). The
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yoHd, Niga wia |g=g ul. o1, S, st a9
PieTarez, Tl dis1 THUR STiieeRt, qur; 5t gouiH
IS, IUGH Fa4dh, FeRTY 159 disT o fof ; qot 3R
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|

training consists of 200 hrs. of theory and practical
session on various aspects of onion bulb
production, seed production, plant protection,
marketing, seed testing, etc. Apart from faculty of
the Directorate, external resource personnel from
private seed company, government agencies and
progressive farmers were invited to deliver the
lectures. Dr. Shriram Palve, Senior plant breeder,
Jindal Crop Science Pvt. Ltd., Jalna; Shri. Dhananjay
Kondhalkar, District Seed Certification Officer,
Pune; Shri. Purushottam Phate, Production
Manager, Maharashtra State Seed Corporation
Ltd., Pune and progressive farmer Shri.
Namdevrao Adhau delivered lectures and shared
their experiences about onion seed production.
Several practical sessions which include soil
testing, seed quality evaluation, emasculation and
pollination, etc. were conducted. Exposure visit,
field day and method demonstrations were
conducted at farmers' fields. On 15" March 2019,
visit to the field of progressive farmer and seed
entrepreneur Shri. Jaykant was arranged. On the
same day, exposure visit to KVK, Narayangaon was
conducted. Two method demonstrations and two
field days were conducted at farmers' fields. In
addition to the selected trainees, local villagers
were also invited for the events. On 19" March
2019, two field days and farmers' seminar were
conducted at Shingadewadi and Hiware village of
Khed taluka. On 23"March 2019, method
demonstrations on on-farm seed germination
testing for quality seed production were
conducted in villages viz, Kurwandi and Donde. On
25" March 2019, final assessment was done by
ASClinvigilators. All the participants passed in the
testand certificates were issued.
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ICAR-DOGR organized health camp for
women staff

ICAR-DOGR in collaboration with Rural Hospital
Chandoli, Dist. Pune organized health camp for
women working in the organization on 26 March
2019. The programme was chaired by Dr. Major
Singh, Director, ICAR-DOGR, Rajgurunagar. In his
address, Dr. Singh emphasized on the importance
of health in our day-to-day life activity and role of
women in building an Institution as well as the
Nation. Mrs. Ashwini Benke, Scientist (Genetics
and Plant Breeding) & Member Secretary, Women
Cell and Mrs. Vijaya Bhumkar, AFAO, coordinated
the camp with the staff of Government Rural
Hospital, Chandoli. Dr. Geeta Kulkarni, Medical
Superintendent of hospital deputed a team of
doctors, lab technician, and attendants to execute
the check-ups at ICAR-DOGR. In total, 68 women
were checked under this free check-up camp.
Dr. Neha, Dentist stressed upon teeth care to avoid
infectious diseases as well as awareness of tongue
cancer. Laboratory head technician explained the
importance of different blood tests and other
checkups especially breast cancer, ovary cancer
etc. to create awareness among women. The

women were checked for their hemoglobin count,
HIV test and mouth cancer including dental
problems. The vote of thanks was expressed by
Mrs. Ashwini Benke.
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ICAR-DOGR Signs MoU with WTOR for
Technology Dissemination

A memorandum of understanding (MoU) was
signed between the ICAR-Directorate of Onion
and Garlic Research, Rajgurunagar and the
Watershed Organization Trust (WTOR), Pune at
ICAR-DOGR on 26April 2019. The MoU was signed
by Dr. Major Singh, Director, ICAR-DOGR and
Managing trustee, WTOR, Pune. ICAR-DOGR was
also represented by Dr. S. J. Gawande, Dr. A.
Thangasamy, Dr. V. Karuppaiha and Mrs. Ashwini
Benke, Member secretary, ITMU. WTOR, Pune was
represented by Dr. Wani and Dr. Madhav Gholkar.
The dignitaries of both the parties stressed upon
dissemination of ICAR-DOGR technologies which
includes varieties, improved package of practices,
drip irrigation, integrated pest and disease
management etc. for farmers' benefit. They also
emphasized on understanding between two
organization about sharing the experience and
knowledge to develop weather-based advisories.
The Director, ICAR-DOGR has nominated Mrs.
Ashwini Benke, Scientist (Genetics) as Nodal
officer for coordinating the activities to be carried

outunder this umbrella.
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ICAR-DOGR conducted 21* RAC meeting

The twenty-first Research Advisory Committee
meeting of ICAR-DOGR was held during 3-4 May,
2019 at ICAR-DOGR, Rajgurunagar under the
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chairmanship of Dr. VA. Parthasarathy, Ex-Director,
ICAR-IISR, Calicut. The other members, namely, Dr.
T. Janakiram, ADG (Horticulture Science), ICAR,
New Delhi; Dr. VK. Baranwal, Professor (Plant
Pathology) and In-charge, Virology Unit, ICAR-
IARI, New Delhi; Dr.].C. Rana, National Coordinator,
UN Environment GEF Project, Biodiversity
International-India Office, New Delhi; Dr. D.V.
Sudhakar Rao, Pr. Scientist (Horticulture),
Department of Post-Harvest Technology, ICAR-
[IHR, Bengaluru; Dr.Palli Chandrasekhar Rao, Ex-
Dean, PG Studies, Prof. JTSAU, Hyderabad; Dr. Major
Singh, Director, ICAR-DOGR, Rajgurunagar, Pune
and Dr. Amar Jeet Gupta, Member Secretary and Pr.
Scientist (Horticulture), ICAR-DOGR and all the
scientists of ICAR-DOGR attended the meeting. Dr.
Major Singh, Director welcomed the Chairman and
members of RAC and highlighted the achievements
made during the reporting period. The Chairman
and members appreciated the scientists for the
well-kept field and the action taken on the
recommendations. Dr. Amar Jeet Gupta, Member
Secretary presented the Action Taken Report on
the 20" RAC recommendations. It was followed by
the presentations by the scientists on progress of
research projects.The Chairman and members of
the RAC critically reviewed the progress and
discussed the results in detail.

The members of RAC also visited field and
laboratory experiments. They were satisfied with
the work of the ICAR-DOGR, Rajgurunagar, Pune
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ICAR-DOGR Signs MoU with Dinkar Seeds
for onion variety Bhima Super

A memorandum of understanding (MoU) was
signed between ICAR - Directorate of Onion and
Garlic Research, Rajgurunagar and Dinkar Seeds
Pvt. Ltd., Sabarkatha, Gujarat on 28 May 2019. The
MoU was signed by Dr. Vijay Mahajan, In-charge
Director, ICAR-DOGR and K. C. Patel Chairman,
Dinkar Seeds Pvt. Ltd., Sabarkatha, Gujarat. ICAR-
DOGR was also represented by Dr. A. ]. Gupta,
Principal Scientist (Horticulture), Dr. S. J.
Gawande, Principal Scientist (Plant Pathology),
Dr.S. S. Gadge, Senior Scientist (Agricultural
Extension) and Mrs. Ashwini Benke, Scientist
(Genetics) & Member secretary, ITMU. Dinkar
Seeds Pvt. Ltd., Sabarkatha Gujarat was
represented by Kundan Patel and Vijay D. Zote.
Dr Majahan expressed views on potential of onion
variety Bhima Super. Vote of thanks was expressed
by Mrs. Ashwini Benke.

Annual Workshop of Onion & Garlic
organized atICAR-IARI, New Delhi

ICAR-Directorate of Onion Garlic Research
(DOGR), Rajgurunagar, Pune organized the X-
Annual Group meeting of All India Network
Research Project on Onion and Garlic at ICAR-
Indian Agricultural Research Institute (IARI),
New Delhi during 31st May-2nd June, 2019. The
group meeting was attended by farmers, students
and other faculty members from various parts of
the country. The inaugural session was chaired by
Dr. A.K. Singh, DDG (HS), ICAR, New Delhi. Dr. Kirti
Singh, Former Vice Chancellor and Former
Chairman, ASRB. Dr. K.E. Lawande, Former Vice
Chancellor, Dr. BSKKV, Dapoli and Ex-Director,
ICAR-DOGR, Pune and Dr. PK. Gupta, Director,
NHRDF, New Delhi were the guests of honour. Dr.
Rashmi Aggarwal, Dean & Joint Director
(Education), ICAR-IARI, New Delhi welcomed all
the guests for workshop. Dr. A.K. Singh, DDG (HS),
ICAR, New Delhi, in his inaugural address,
emphasized on the importance of mechanization
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in onion cultivation as almost 50% of the total
cost of production is incurred on labour charges.
He further urged the participants to use modern
information tools for timely application of
advance technologies in production and export of
onion and garlic. Besides, he also highlighted the
scope of expansion of onion cultivation to the
non-traditional areas. 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. Different ICAR-DOGR
publications were released on this occasion.
NHRDF award was conferred to Dr. R. Veere
Gowda, Pr. Scientist, ICAR-IIHR, Bengaluru. The
veterans were felicitated for their significant
contributions in the field of onion and garlic
research. Dr. T. Janakiram, ADG (HS), ICAR, New
Delhi, appreciated the achievements of ICAR-
DOGR and informed about the spread of varieties
and technologies developed by ICAR-DOGR. Dr. B.
S. Tomar, Head, Department of Horticulture,
[CAR-IARI, New Delhi, was the organizing
Secretary for the group meeting. Technical
session (General and Inter-active session) was
chaired by Dr. T. Janakiram, ADG (HS). Dr. Vijay
Mahajan, Nodal Officer presented action taken
report. The chairman appreciated the efforts
taken by AINRPOG team to fulfil all the
recommendations given in the previous meeting.
Pls from different network centres and nodal
centre presented their progress report in their
The
recommendations were finalized in plenary
session chaired by Dr. A. K. Singh, DDG
(Horticulture Science), New Delhi. A varietal

respective technical sessions.

release committee under the chairmanship of Dr.
T. Janakiram, recommended rabi garlic variety
Sel. G-404 for Zone I1 & IV from NHRDF, New Delhi
and rabi onion variety Sel. JWO-11-5-7 for Zone Il
& IV from JAU, Junagadh for release. The meeting
was ended with the vote of thanks by Dr. B.S.
Tomar, Head, Dept. of Horticulture, ICAR-IARI,
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International Training for Scientists from
Bangladesh

ICAR-DOGR, Rajgurunagar organized inter-
national training programme on “Recent Research
Approaches in Onion and Garlic” for ten scientific
officers from Bangladesh Agriculture Research
Institute (BARI), Bangladesh during 10-15 June
2019 at ICAR-DOGR, Rjgurunagar, Pune. The
training programme was commenced with the
inaugural session where Dr. Major Singh, Director,
ICAR-DOGR welcomed BARI Scientists. During the
welcome address, he spoke on the overall status of
onion and garlic research in India as well as
worldwide. He stressed upon emerging issues
such as the development of climate-resilient
varieties of onion, hybrid development in onion,
development of virus-free garlic varieties and
improving export-import strategies in onion. The
whole training programme was planned in such a
way that BARI, Scientist should get knowledge
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about improvement in onion and garlic using
conventional as well as molecular techniques. The
two sessions of different discipline and one
practical/visit were arranged every day. Sixteen
ICAR-DOGR scientists delivered lectures along
with practical and visits to field experiments and
laboratories.During valedictory sessions, BARI
scientists expressed satisfaction for gaining
research ideas on the application of breeding
strategies in onion, reducing pest and disease
incidence, enhancing storage life of onion as well
as how to plan export strategy in onion.Dr Aparna
Tiwari, ATPBR, Aurangabad was involved in
planning insuccessful conduction of the training
programme. The training programme was
coordinated by Mrs. Ashwini Benke, Scientist
(Genetics) & In-Charge, Intellectual Technology
Management Unit, ICAR-DOGR.

ICAR-DOGR celebrated 22" Foundation
Day

ICAR- Directorate of Onion and Garlic Research,
Rajgurunagar, Pune celebrated its 22"'Foundation
Day on 17 June, 2019. Dr. K. P. Vishwanatha, Vice-
Chancellor of M. P. K. V. Rahuri was the chief guest
for the programme. On the occasion, Dr K. E.
Lawande, Ex-Director, ICAR-DOGR & Ex-Vice
Chancellor, BSKKV, Dapoli, Dr. N. P. Singh, Director,
NIASM, Baramati, Pune and Dr. Indu Sawant,
Director, ICAR-National Research Centre for
Grapes, Pune were present as the Guest of Honour.
Dr Major Singh, Director, ICAR- DOGR,
Rajgurunagar, Pune welcomed the guests and
briefed ICAR-DOGR achievements. The chief guest
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and guests of honour appreciated the work being
done by the Directorate and congratulated the
staff. The progressive farmers were felicitated for
their achievements in onion and garlic production.
Theretired employees of the Directorate were also
felicitated for their services to the Directorate.
Apart from the present and past DOGR staff, the
programme was attended by around 70 farmers
from various parts of Maharashtra. The
programme was compered by Dr. Rajiv Kale and
vote of thanks wasexpressed by Dr Vijay Mahajan
at the end of the programme. After the

programme,a training on 'Kharifonion production
technology' was organizedfor the farmers under
SCSP Scheme by Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension).

ICAR-DOGR celebrated International Yoga
Day

The International Yoga Day was organized at [CAR
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune on 21 June, 2019. All the staff
members of the institute participated in the event,
Yoga lesson as per protocol was delivered by Yoga
Instructor, Shri Ram Bomble. Before start the
programme, Mr. Ashok Kumar, Nodal Officer Yoga
briefed on importance of Yoga in human life. This
was followed by 45 minutes yoga abhyas in which
various yoga asanas &Pranayam were performed
by the staff members, RA, SRF under the
supervision of the yoga instructors. All the
participants endorsed the event and pledged to
make yoga as an integral part oflife.
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fFroft ot @ o 5 o Rt & Frafa & 99t & 21
faftrer Saif ot frrafa & SR eIy - =TT vd e
ST fReer &t @t vl & Tee @ erege
ST gl gRT aRTa Rt & e fopam S|
T I & v IR RagR, 39! YUSRUT & 3
P IR M J qeg fFrenft| tset s fSarssH
TeTUerdY, ORI Ueh Fioft o & ST 35 wret o Triseaor
T fofefiaser R HRF o) @ 21 3 gRAeET |
URIREARUT & QR HIPaTIY — WS Ud g SFaU™
TR i vt fhvt & Tgel @t ST | Heg fen|
A gfaSTTel ®, foermi gRT eyt gfieet e
S € i et it 1 Swi Y SHd Wdi |
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fSrafe 3T TRARRUT 31eRI @A & foTT 3TmeraT= &
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ICAR-DOGR signed MoU with Sanghar
Exportand NED SPICE dehydration LLP

ICAR-DOGR signed the agreement with Snaghar
export, Pune and NED SPICE dehydration LLP,
Gujarat to maintain close liaison and co-operation
for taking up ICAR-DOGR developed onion
varieties, technologies at farmers field. Director,
ICAR-DOGR and competent authority of two
parties viz.,, Sanghar Export and NED SPICE
dehydration LLP signed MoU with ICAR-DOGR on
2July 2019 and 9 July 2019, respectively. Sanghar
Export is a private company deals with export of
agricultural commodities. The performance of
ICAR-DOGR onion varieties during export to
different countries will be studied by both the
parties with defined responsibilities. This will
help to understand the variety wise behaviour of
onion, its storage losses, etc. NED SPICE
dehydration LLP, Gujarat is private firm working
on processing and dehydration of onion. This
project will help to understand ICAR-DOGR onion
varieties performance during processing.

In both projects, the farmers playa vital role as raw
material will be used directly from their fields.
ICAR-DOGR will provide required guidance to
farmers through companies for quality production
of onion bulbs. ICAR-DOGR and associated parties
are hopeful for exploring the export and
processing studies in onion.
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ICAR-DOGR celebrated 73™ Independence
Day

ICAR-DOGR, Rajgurunagar, Pune celebrated 73™
Independence Day of India on 15" August 2019
with enthusiasm and patriotic spirits. The
Institute building was illuminated on the occasion
for three days. After the flag hoisting, the Director,
Dr. Major Singh addressed to the staff of the
institute. In his address, remembering freedom
fighter martyr Shivram Hari Rajguru, Dr. Major
Singhexpressed that India will never forget
freedom fighter's sacrifice for getting the
independence. 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
prizesto the meritorious children of the staff.

"STe1 91feh IR R g7exbhd 43&

HHIII - DN TG dggd S[uE  fFRened,
RARTR & A1 AN BRd g8 AP — P
TNl SrEaNT SR e (3er)), qO gRT
feT 22 3R, 2019 @ 'STet feh IIREM’ W TH
g et S T ST fHeemer™ | fopam TaT| 7. Aok
Rig, Feu®, TPy - WS T olegd SEu
fenerd, ISR, qur 3 |eft ufffer @t e
R §U I URfY Frae 7 fifte dnedt & af
TR 3 STeT GRET & o7 Ut 31 T 3Me
e SYAT o 397 3 3Mes SotTeh TR & ST ST 9T SrdT
Ry o7 AT IR R B
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Interface meeting on 'Jal Shakti Abhiyan'

[CAR-Agricultural Technology Application
Research Institute (ATARI), Pune in collaboration
with the ICAR-Directorate of Onion and Garlic
Research (DOGR), Rajgurunagar, Pune organized
an Interface Meeting on 'Jal Shakti Abhiyan' on 22
August 2019 at ICAR-DOGR, Pune.Dr. Major Singh
Director ICAR-DOGR welcomed all the delegates.
In his introductory remarks, Dr. Major Singh urged
to all the participants of different organizations to
join hands for water conservation as many parts of
the country are facing the droughts as well as flood
like situation.
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Dr. Lakhan Singh, Director, ICAR-ATARI briefed
about the Jal Shakti Abhiyan and toldto
participants that the 20 blocks of 8 drought prone
districts in Maharashtra have been identified for
implementation of Jal Shakti Abhiyan and
responsibilitywas given to 11 KVKs for creating
mass awareness on water conservation activities.
Jal Shakti Abhiyan needed to implementin mission
mode with the active participation of KVKs, ICAR
institutes, line departments and NGOs like Paani
foundation,he noted.On the occasion, Dr. K. V.
Prasad, Director, ICAR-DFR, Pune; Dr. Jagadish
Rane Director, ICAR- NIASM, Pune; Dr.Indu
Sawant, Director, ICAR-NRCG, Pune; Dr S. R.
Gadakh, Director of Extension, MPKV Rahuri; Dr. P.
G.Ingole, Director of Extension, VNMKYV, Parbhani;
Dr. G. K. Mahapatra, Head, ICAR-IARI Regional
Station, Pune expressed their views on strategies
for convergence of different organizations for
implementation of Jal Shakti Abhiyan.In the
meeting, a total of 70 participants were
participated from KVKs, IARI & IVRI regional
station, NRCG, DFR, State Department of
Agriculture, Animal Husbandry, Forestry, etc. and
Paani foundation.

Hindi Fortnight

Hindi fortnight has been organized during 12-26
September, 2019 at ICAR-DOGR, Rajgurunagar,
Pune. The programme was started with Hindi
workshop on 12 September 2019. Dr. Omkar Nath
Shukla, Assistant Director, Indian Tropical
Meteorological Science, Pune was the chief guest
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for Hindi workshop. Dr. Major Singh, Director,
ICAR-DOGR, Rajgurunagarwelcomed the guest
and emphasized on importance of Hindi language.
Dr. Omkar Nath Shukla spoken about different
types of Hindi communication. Shri. P. S. Tanwar,
Assistant Administrative Officer & Hindi Officer,
ICAR-DOGR appealed the staff to do more work in
Hindi and participate in the programmes during
Hindi fortnight. The various competitions such as
quiz, translation, essay writing, debate, etc. were
organized for ICAR-DOGR staff during Hindi
fortnight in which the staff participated in with
huge enthusiasm. Dr. Swati Chaddha, Senior Hindi
Officer, National Chemical Laboratory, Pune was
included as external member in judging
committee. Dr. Himanshu Shekhar, Scientist (G),
DRDO, Pune was the chief guest for the closing
ceremony. Dr. Vijay Mahajan, In-charge Director,
ICAR-DOGR welcomed the chief guest and
highlighted the efforts made for the use of Hindi at
ICAR-DOGR. Dr. A. ]. Gupta, Principal Scientist
expressed his views on increased percentage of
work culture in Hindi language in the Directorate.
Hindi magazine 'Kandika' of the Directorate was
released by the chief guest on this occasion. In his
address, Dr. Himanshu Shekhar emphasized on
the importance of working in Hindi by every
individual. The winners of various competitions
were given prizes. Shri. P. S. Tanwar was compere
of the programme. Dr. Amrendra Kishore,
Administrative Officer expressed vote of thanks at
the end of the programme.
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ICAR-DOGR wins four medals in Sports
Tournament

The sports team of ICAR-DOGR, Rajgurunagar,
Pune participated in ICAR Zonal Sports
Tournament 2019 (Western Zone) organized at
ICAR-Central Sheep & Wool Research Institute,
Avikanagar, Rajasthan during 14-18 November
2019. The team took part in carom, chess,
badminton, table tennis, volleyball and athletic
events. Mr. Dilip B. Mundharikar, PS to Director
received silver medal in carom. Mr. Manjunatha
Gowda D.C,, Scientist received silver medal in long
jump and bronze medal in 100m race. Mr. Sourav
Ghosh, Scientist received silver medal in 400m
race. Dr. S. S. Gadge, Senior Scientist and Mr.
Amrendra Kishore, Administrative Officer were
Chief-De-Mission and team manager, respectively.
ICAR-DOGR congratulated the contingent for
keeping ICAR-DOGR flag high.

1. TH.W. e, ik S e Sitht uTH @_d 8¢
Dr. S. S. Gadge receiving trophy as Chief-De-Mission

Dr. A. K. Singh, DDG (Hort.) visited ICAR-
DOGR, Pune

Dr. A. K. Singh, DDG (Hort.) visited ICAR-DOGR,
Pune on 7 December 2019. Dr. Major Singh,
Director, ICAR-DOGR welcomed Hon'ble DDG in
the Directorate. He visited the DOGR farm and
experimental plots, interacted with the scientists
and discussed about the status of ongoing
research work. After field visit, Hon'ble DDG
addressed to the staff of the Directorate in the
conference hall. In his address, he appreciated the
contribution of ICAR-DOGR in developing
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improved onion production technologies and its
transfer at farmers' field. He also stressed on the
concern for price fluctuation and more efforts are
needed for increasing productivity and storability
of onion for price stabilization. After his address,
he also visited to the onion farms and nursery at
farmers' field in Dawadi village and discussed
currentissuesin onion production.

ICAR-DOGR organizes training programme
for farmers of Rajasthan

A training programme on “Scientific cultivation of
onion and garlic” was organized by ICAR-
Directorate of Onion and Garlic Research for 25
farmers of Rajasthan. The programme was of 3
days from December 22-24, 2019. It was
sponsored by JK Bajaj Trust, Sikar (Rajasthan).
Different topics related to onion and garlic
cultivation were covered in the training
programme. There were in total 12 lectures and 7
practicals. The various agro-practices were
demonstrated to farmers at Rajgurunagar and
Kalus farms of the Directorate. 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. 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 and Dr. R. B. Kale.
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Human Resource Development

ufdreror / Trainings

T. gt /A, Thangasamy

IATE HRel B RAte ARG metRd ser fasswur & forg
T ufdremr Orientation training for the remote
sensing-based data analysis of horticultural crops

24 — 25 SN, 2019 WERATHR), 7E g
24-25 January, 2019 MNCFC, New Delhi

STFPRT SMUTRT P DT 32 H SFIHRU AiSloRT TAT STerarg
e STIRIUT 5 SHTfT UR Hfrefur shrieme

Training workshop on Advances in Simulation Modeling
and Climate Change Research towards Knowledge
Based Agriculture

13 Fo=R I 3 R, 2019 WETHRASRY, Wipard -
13 November-3 December, 2019 CESCRA, ICAR-IAR],
New Delhi

fao1 Wt / Kiran Bhagat

P UIcd R A AR o for swrfemar
Workshop for Nodal Officers on KRISHI- Portal

15 - 16 WRANl, 2019 HIPSFU - WRA Py AifREDb
15-16February, 2019 ICAR- IASRI, New Delhi

#t. %uzar / V. Karuppaiah

Stg R Teivel iR gerstia ATerpsiiamTRR & 3 — hr
IUIGT &R U0 Training on On-Fram production of
Bio-Control agents and Microbial Pesticides

18 - 27 A, 2019 IHT Uy TR VU TR, SERTETS
18-27 March, 2019 National Institute for Plant Health
Management (NIPHM), Hyderabad

19 siaRiia dter gRem B

XIX International Plant Protection Congress (IPPC)

10 — 14 9g%R, 2019 HPC, TXEE

10-14 November, 2019 ICRISAT, Hyderabad

fra Y. Hret / Rajiv B. Kale

JRIBIeRI THRY, TfeaH! & & forg ST-Tle@ IR1T R Tfdreror va
SNl BRIk Training-cum-Awareness Workshop
on]J-Gate@CeRA" for In-charge library, Western Region

28 f3¥eR, 2019 HIH3Y — I R T che, o
28 December, 2019 ICAR-NRCG, Pune

MNP FIR / Ashok Kumar

S | BHBISTS Iy IRAT 3R G det & s
3R oAl R U AEedl URIEm Professional

Attachment Training on Extraction and evaluation of
pharmacogenic phytochemicals and essential oils from
onion.

19 R, 2018 W 19 WRadl, 2019 HY e faafiemer,
Sfieheltep, s

19 November, 2018 to 19 February, 2019 University of
Agricultural sciences, GKVK, Bangaluru

WRa 99 /Sourav Ghosh
IR Hferemr 23 3§ 22 78, 2019 YRPSFY - WS W& AIggT SgHU™
Orientation training FRamTery, IR

23 April to 22 May, 2019 ICAR-DOGR, Rajgurunagar
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Conference on Garlic at Kota and Directors' Conference

A, ST, AR, BRI U6 WHg 4886
Conferences/ Symposiums/ Seminars /Workshops/Group Meetings
#ork Rig /Major Singh
U TR (SHTaT feT) & e e 5 - 8 Sa¥l, 2019 TAUHE! (FEFT fagH), Wipsrd
Meeting with DDG (HS) e, T8 gt
5-8January, 2019 SMD (HS), ICAR Hgrs., New Delhi
ST {39 ity 2019 16 — 19 AR, 2019 ISSitehd!, IR
Horticulture Science Congress 2019 16-19 January, 2019 IGKV, Raipur
et H TTeg IR T Ud e Fer 26 SHA ¥ 2 WaN), 2019 Pl § RS TEIRID

(=), WIH3rY, 72 gt
26 January to 2 February, 2019 ADG (Coordination)
ICAR, New Delhi at Kota

STTETY T TS U Tag SFTaU Feerd, Qo GRT @
IR ooy« AR Ta STavR TR SR SRR Fmst
International Symposium on "Edible Alliums:
Challenges and Opportunities" organize by ISA and
ICAR- DOGR, pune

9 - 12 ®Ral, 2019 JIEMRIG TG0 fAepRT HARFT
SpIeHt (eeT), gor

9-12 February, 2019 Yashwantrao Chawahan Academy
of development administration (YASHADA), Pune

TAQIRIREITH I 778 I FATEPR AT Dl d5b
77th Scientific Advisory Committee meeting of NHRDF

18 WRaN), 2019 TIUGIRENH, =15 g
18 February, 2019 NHRDF, New Delhi

T i W TEY TR BT 11at R e
TARIE

11th Foundation Day of NIASM

22 WRERT, 2019 WIPHIHY — IER IRAfID T qeY
TR, R
22 February, 2019 ICAR-NIASM, Baramati

FY fFM &g, MFR gRT JMARIT dob
Meeting organized by KVK, Gandhinagar

8 - 9 A, 2019 TR, ORI
8-9 March, 2019 Gandhinagar (Gujarat)

HIHIT — TR BV U™ M, 78 gt o disft st
P Hife T8I BT SIS PR & folu FHah R TH<
affy o 91 wieis  Attended as External Examiner for

conducting qualifying viva voce examination of PG
student of coordinating committee of post graduate
ICAR-IARI, New Delhi

12 91, 2019 HIPIAIY — ARG IEEMT SFTHU AL,
e H TP — R Y ST Herr, 7 fogh

12 March, 2019 ICAR-IARI, New Delhi at ICAR-IIHR,
Bangaluru

I MR IS Ud ofgqd edd e uRarsHT &
Acad b, b ITHY wEml H FIRF Monitoring of
research trials of AINRPOG network centre

12 Hrd, 2019 HWIPHSHIY — YR TNEFT SFTHU A,

12 March, 2019 ICAR-IIHR, Bangaluru

I IR T W& egT Aead AU uRasHT Y
e g do P TN & Y Wpargy - IR Py
Visit to ICAR-IARI, New Delhi for preparation of Annual
Group Meeting of AINRPOG

19 - 20 9/, 2019 HIPIFIY — AR BV FTHUT FRAM,
3 fog
19-20 March, 2019 ICAR-IARI, New Delhi
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HIHIIA — AR Feoll STHUT TR, IRV 3R FRIGR
H @I & UGe wife &1 SRT Visit to ICAR-IIVR, Varanasi
and demonstration plots of onion at Mirzapur

27 - 30 A, 2019 HHSHIY — YR Feofl SFTHUT
HEYH, TRIVRAT T iR
27-30 March, 2019 ICAR-IIVR,Varanasi and Mirzapur

TS OR ST TRIE0T &bt R vt & foTg HtheR Srigias
AT 157 HfY faferer, gexeme # Sifde WRdIg @it @
g e ST URAISHT o g BT QRT

Visit to AINRP on Onion and Garlic Centre at Professor
Jayakumar Telangana State Agricultural University,
Hyderabad for monitoring research trials on onion

23 - 24 37, 2019 gREE
23-24 April, 2019 Hyderabad

YT FARHR AT & gehe dob

RAC interface meeting

3 - 493, 2019 YIP3FU - N W& AgG JTAU
e, ISTHTR, gor
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

TICESTREINh bl STe Ud ey seien Afify b gast
CREg
2nd Meeting of the R & D Review Committee of NHRDF

11 93, 2019 TIUG3IREITH, -5 g
11 May, 2019 NHRDE, New Delhi

TAERIREITH & 7841 demfes FermedRr afify 6t dow
78th Scientific Advisory Committee Meeting of NHRDF

189, 2019 TIUHIREITH, =18 feght
18 May, 2019 NHRDF, New Delhi

TS IR T o 4Gl Yee — 9Ta ST Bl 3ThR
T favg IR ST SR Fe o TTh Jod sRaen &
forg wfestat, @al, T wTall 8q STe Homelt § Fary’ s
TR SN AebrTeh] 37 4 1 T STeare

International Conference on 'Innovative Horticulture
and Value Chain Management - Shaping Future
Horticultural'. Co-Chaired Technical Session-4 on
'Innovations in Production System for Vegetables,
Tubers and Spices for Effective Value Chain'

28 - 317, 2019
M Iy ud HY vd Henfidh fafene, darR
28-31 May, 2019 GBPUA&T, Pantnagar

AT IR QTS Q& @G cdeh AU IRISHT h
ol arffep g

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 WS 2 3, 2019 . St.ot. e FHIR

WIPSY ~ VRN P SR A, G IR, 8 gt
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

HRA H T IAT el Y I B Bl UM R
TR v R RauRe Wt §8% § 9w 3R = B
I [Pl DI JTAFAT R IRAH IR

Stakeholder consultation meeting on '"Mapping the
Adoption of Improved Cultivars of Major Horticultural
Crops in India and delivered lecture on 'Adoption of
Improved Cultivars of Onion'

12 S, 2019 IEUHHeRaTE, TS gt
12 June, 2019 IFPRI, New Delhi

SIS U1 & T AR I 7 i & wal W
S T b UG & [EY H WIPSFIT BT ATHUM IRIR,
ARTR 5 T IRT

Visit to ICAR Research Complex, Manipur centre in
connection with demonstration of onion cultivation on
farmers' field at Manipur under TSP

4 = 7 e, 2019 MIPIFA ~ IR Ty T IR,
AP

4-7 July 2019 ICAR -NEHR, Manipur
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TR SR ST TRYE BT T R T TR FReRon
HYRIE TAT TAUHS! (AT P A1 3D

Foundation Day & Award Ceremony of ICAR and
meeting with SMD (Hort.)

16 — 17 JeT1s, 2019 R HfY srgeien uRve, =18 figh
16-17July, 2019 ICAR, New Delhi

JEEY e W AU ARG Pe, - A1et e’ W § weff
A3 Brainstorming on 'Horticultural millets
researchable issues - way forward'

16 - 17 Sefls, 2019 HP3FY - HRAY Pasd JTHUM
TR, TRES  16-17 July, 2019 ICAR-IIMR, Hyderabad

G — WS Ud g SFHUT e, IR, gor
3 TITESTTS 1 A BT AU & b HeY H ot AeAedR,
HIH3TTY ¥ A1 98% Meeting with Financial Advisor,

ICAR regarding acquisition of land from ICAR-DOGR,
Rajgurunagar, Pune to NHAI

30 S[eTTE, 2019 T (ST faret), e, =1¢ g
30 July, 2019 SMD (HS), ICAR, New Delhi

I FRIE & ARIGeID, HIHaTgd & A1 8o

Foundation Stone Laying Ceremony and meeting with
DG,ICAR

3 3R, 2019 WGBS — JRIE SFwe™ Maner vd
e, gor

3 August, 2019 ICAR-DFR & ATARI, Pune

HIGH3TIY & 1T AT F& 7 &t 25¢1 doeb
AXXV meeting of ICAR-Regional Committee No.VII

9 - 10 3T, 2019 HIHIIT — TTEITHTE U8 Tergl, TR
9-10 August, 2019 ICAR-NBSS&LUP, Nagpur

T IR NG P Td Hienfidl fafdenes, smgR o
ST TRIEu Y FARFT = & forg sifder TRl =it ga
g Acad ITHUM URANHT & Aead g BT AT 3R
HIHIII — RS U4 g SFJAUM Feeerd & afed amal
& G H H3F TRedTerd N SR

Visit to AINRPOG network centre for monitoring
research trials at CSAUA & T, Kanpur and visit to ICAR
Hqrs., New Delhi for pending issues with ICAR-DOGR

17 - 20 3R, 2019 FHHYR Td 78 gt
17-20 August., 2019 Kanpur and New Delhi

ST T o folg fohel o Hdfet ATIQUe!, SIRRTET Ud ST
IR IR Brord 3 AT it 274 dow H ww fora, s faet
P TR PR 31T SRR PR & fot wmH TRamal R fOaR
fopar 1| Attended proposals received for consideration
of release/notification in 27th meeting of Central Sub-
Committee on crop standards, notification and release
ofvarieties for horticultural crops

2 fyamR, 2019 AT U R R g 39 A, IRa
PR, BN Ud [ el 5T, T3 gt

2 September, 2019 CSC on CSN&RYV, Govt. of India, MoA
& FW, New Delhi

I IRAT T W& g Aead AU uRAoHT Y
Feflel G TR B & Hee H U TR (IHaTt )
& AU §3% Meeting with DDG (HS) regarding AINRPOG
Review and official work

14 - 16 3TRER, 2019 ARAT PV ST uRyg, 78 gt
14-16 October, 2019 ICAR, New Delhi

a¥ 2020-25 JFafts & foly 3 SUHRT H LMHe PR & foly
IS IR ST TG &G Aedd T GRASHT i
e Sy &1 RiTRal Pl o e & Wiy 3 aife By &
523 forg qTE'I'ﬁIé‘%Tcﬁ, HIh3TY & AT 45 Meeting with DG,
ICAR for finalizations the implementation of AINRPOG

Review Committee recommendations for inclusion in
the new EFC for the period 2020-25

30 3FRSR, 2019 R By Sreer uRwg, 73 gt
30 October, 2019 ICAR, New Delhi
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TIQIAREIT I 79dT IeTf~ep FeTeR AT Bl 46
79th Scientific Advisory Committee meeting of NHRDF

23 FFR, 2019 THTISTRENS, 73 g
23 November, 2019 NHRDF, New Delhi

AT B RAURD! & A1 35

Meeting with Stakeholdersin Horticulture

6 fem=R, 2019 WIPH3TY - TS SHuM e, gor
6 December, 2019 ICAR-DFR, Pune

WIHIIY — YT STHUF Fiqeery, qor &1 i Ao
f&a9 10th Foundation Day of ICAR-DFR

10 feaw=R, 2019 WP — TUfIA SFFHU Feeme, gor
10 December, 2019 ICAR-DFR, Pune

G — dead! JTHU IRER, MaT &1 ST SFTHUH &
forw @RT  Visit for onion research to ICAR-Coastal
Research Complex, Goa

18 - 20 fog=R, 2019 HP3HT — dead! JTAUM YRR,
e 18-20 December, 2019 ICAR-Coastal Research
Complex, Goa

STATER et 8% P [afiernery, STaeyR 3 srgHum usiew 6
AR & foly oI IR @1 Ud e ead JTTau™
IR & eads P BT SRT SR AT & ARBRI BB &b
ferg wiepargy geearerd, 7€ gl o1 3T

Visit to AINRPOG network centre for monitoring
research trials at JNKVV, Jabalpur and ICAR Hqrs., New
Delhi for official work

25 - 29 RIa=R, 2019 TR 1R 75 gt
25-29 September, 2019 ICAR-DOGR at Jabalpur and
New Delhi

Tl Ud IrRifiies ey e & Fart aRued’ oR smifora
T FIRIT AR o 927 SfifY & w5y § 9T

Attended as Chief Guest of State Level Seminar on
'Innovative prospects in basic and applied plant science'

27 faR=R, 2019 BTHT ISR 818 TR, ISR, T
27 December, 2019 HutatmaRajguruHigh School,
Rajgurunagar, Pune

fastawgre™ / Vijay Mahajan

SMMETHY T T Ud Teg SIgae eamer, gor gRT @
IR Gferr ;AT W STeRR vy R SRR siRig
FME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 TRat, 2019 IR TG T USRI TBTGHT

(FereT), g
9-12 February, 2019 YASHADA, Pune

3ERY, oI &t FRUTT eie AR &t o § Aewg & B § T
Asamember attended IMC meeting of ATARI, Pune

28 7T, 2019 Hrarg AT T8 FeT, Iras
28 March, 2019 CIFE, Mumbai

T Srifdes XN TE R, IR T Aol ISuERf o
IX*" IMC meeting of NIASM, Baramati

28 9Td, 2019 ITERT 3l T Heey FRei, IR
28 March, 2019 NIASM, Baramati

e &9 & AU AIHIY - WS W@ degd AU

10 31, 2019 WIPHIFT — WIS U Tge TTHUM feemer,

feer, ISEFR, g0 & USHE Sl ScTed wilel @
&1 Inspected Breeder seed production plots of
ICAR-DOGR along with inspection team

SRR, o1
10 April, 2019 ICAR-DOGR, Rajgurunagar, Pune

SFTHYUT HeATePR AT Bl Fehd 43

RAC interface meeting

3 - 4 #3, 2019 WIPSHU - WM Ud AT SIAUM
fReTer, TR, ot
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

T TR R DN W@ AggT DI bl B gga & o
IS TR @I Td e ead Sge gRAlsHT & Jgd
foref Frifeh AT 6 963 Meeting of Variety release

committee under AINRPOG for identifying varieties of
onion and garlicat National level

31 #3, 2019 WHSIU - HRCA PV JTHUM FEIM,
< gt

31 May, 2019 1ARI, New Delhi
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I AR ST T g Aead SFHU uRaeHr Y
Sl afie g dod

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 989 2 5, 2019 . a9, UTel AHFIR HIHAY — AR
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

MY — T T R AT Feterd, IISe, 3o
) TR UET A 6 dob
IMC meeting of [CAR-DOGR, Pune

15 S[d, 2019 WIPSIT — WS W g IIHU [aemer,
RIS, T
15]June, 2019 ICAR-DOGR, Rajgurunagar

TIGT REM 3R THheiel IATGH & & H TITRAREITH & depr el
HIHT Bl 3ifer B I P AT TITTRIREITS def=ent b wney
d6% Meeting with NHRDF scientists for finalization of
technical programme of NHRDF in the area of plant
protection and crop production

7 S, 2019 TIH3FT ~ WIS U g SFHU e,
RIS, 900
7 June, 2019 ICAR-DOGR, Rajgurunagar

do% IMCmeeting of CPRI, Shimla

19 3R, 2019 B 3T ITHUT AeI, e
19 August, 2019 CPRI, Shimla

faersT o U o fFT SMUR T e 2019 # 9T
Kisan Adhar Sammelan-2019 as an expert

26 3R, 2019 HEHT Gl Y fremdia, g
26 October, 2019 MPKV, Rahuri

49t & ®u H Hvw dob

CASmeetingas an expert

20 TR, 2019 HIPIIT — YR TREHT FTHUTT TR,
W 20 November, 2019 IIHR, Bangaluru

TS E1/A.J. Gupta

gicipoma Aad! o 3fear den sfRwr wieht ofy
farafieres, TR gR1 TR IEET @ Ad PR I W
Yh BU A AT 8 AR AT BHikT 2019

8th Indian Horticulture Congress 2019 on shaping
future of Indian Horticulture jointly organized by
Horticultural Society of India and IGKV, Raipur,
Chhattisgarh

17 - 20 SFaR, 2019 AR, BIRAG
17-20January, 2019 Chhattisgarh

STETHY U WISl U4 oleqd Y e, qor gRT @M
IR o - AT T ofaRR faw R SR iR
HME International Symposium on Edible Alliums:

Challenges and Opportunities at YASHADA organized by
ISA-DOGR, Pune

9 - 12 HRENY, 2019 J9AGARTT TRV fIDBIT FATAT JBIGHT

(er=T), gor
9-12 February, 2019 YASHADA, Pune

o1 = T s Ay o stea gRT

Study visit of Hon'ble Parliamentary Committee to Pune

27 - 28 TRaXl, 2019 HIHST — LT FR FTHU
5, QU 27-28 February, 2019 ICAR-NRCG, Pune

IR I & IR et & R Sifear asfi § @ IareT o
IS1AT 2 B foTT TRTORA & a7 SR b T IR SSh
Interaction meeting with Sewa International at Varanasi
to promote onion production in unexploited areas of
Mirzapur district of UP

9 - 10 9T, 2019 fRIGR, SR IRy
9-10 March, 2019 Mirzapur (UP)

TIU3IRE N, ATRID & WSl d Agg Ioid diol IaTeH
Afet bt AR

Monitoring of onion and garlic breeder seed production
plots of NHRDF, Nashik

159/, 2019 TAUIRIREINH, ATRIH
15 March, 2019 NHRDF, Nashik
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TR eIl & foft Sua 51 il bt 15T wefierm daeb & wmm
Attended 15th Review Meeting of DUS Test Centres for
KharifCrops

25 - 26 3fiiet, 2019 THUTEAT UR™R, 78 fght
25-26 April, 2019 at NASC Complex, New Delhi

YT FATEDPR AHFT BT I o

RAC interface meeting

3 - 4 H3, 2019 WIPSHU - QN Ud AGGT IFTHUM
e, IMETR, g0t
3-4 May, 2019 ICAR-DOGR, Rajgurunagar.Pune

ST Tl & &dl § S Y ST & Jgd =T g
TG IR TR TR T2 bt FRRTH

Monitoring of demonstrations on onion and garlic
under TSP conducted atfields of tribal farmers

94g, 2019 AR
9 May, 2019 Nandurbar

IS IR RN T e Aedd gdu™ uRasHr 6
S aTfifes Tg doh

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 99 2 57, 2019 =T a9, UTel AHFIR HIH3AY — AR
DY STTHUTT FRIM, g1 aRR, 8 gt

31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

IR T & R et & R Sifear asli § @ IcreT o
ggraT o & forg TR o SfichaTREIe & el aReaRe d6e
Interaction meeting with GKRDF at Mirzapur to
promote onion production in unexploited areas of
Mirzapur district of UP

10 5[, 2019 AR, ST
10 June, 2019 Mirzapur (UP)

THIRUE & ATETPR b oY T IRfY 5 I & &9 d
199 Nominated as member of selection committee for
interview of SRF

6 Fa=R, 2019 WIPHSHU - IFT AR STHUH P, gor
6 November, 2019 ICAR-NRCG, Pune

BT IS P, & AT TZINT B_eh ST SY—TISHHT b oTgel
Yol dI FFRFY Monitoring of TSP demonstrations in
collaboration with KVK

15 - 16 79%R, 2019 TR
15-16 November, 2019 Nandurbar

IR I & R fiet & 1R ifear &af 5 = IareT
IGraT & & forg aRTuRt § Ja ST & A1 IREIRE 3%
Interaction meeting with Seva International at
Mirzapur to promote onion production in unexploited
areas of Mirzapur district of UP

23 TR, 2019 AR, IR e
23 November, 2019 Mirzapur (UP)

WIS, MES/ S.]. Gawande

JMMETHY Td W T ofesd S|y fFeeerd, qur gRT @
g gfererd - AT T SRR I R Smaifid iR
FME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 wRat, 2019 IR TGV fehp_T URT FBIGHT

(TereT), gor
9-12 February, 2019 YASHADA, Pune

YT FeATePR AHfT Pl Fehe o

RAC interface meeting

3 - 4 7, 2019 WHSU - WS @ oAggT SFAUH
e, ISR, gor
3-4 May, 2019 ICAR-DOGR, Rajgurunagar
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T 31Me/S. Anandhan

JMMETHY Td WIS & ofed SIEU fFeenerd, qur gRT @
IR gforr  gAMET T oraRR fawy R SR siRig
FME International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 TRat, 2019 IR TG fehRT USRI TBIGHT

(aerT), gor
9-12 February, 2019 YASHADA, Pune

YT FeTehR AT Y 3ethe dob

RAC interface meeting

3 - 4 W, 2019 WHSU - WS @ oAggT SFHUH
FceTer, ISHTR, guf
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

Ui UTGY Std AR Ud St Hienfidht o= i weier
National Conference on Integrative Plant Biochemistry
and Biotechnology

8 — 9 TIRR, 2019 HIPIAIT — WRI TeleT SFTHLTT FEA,
EERTEG

8-9November, 2019 ICAR-Indian Institute of Rice
Research, Hyderabad

T1.TH. TTSh /S, S. Gadge

SETAY T4 WITST U4 e |y Feenerd, qu gRT @
ANY Ofor ; gAMAl TE SRR fawy W STIf SaRig
FME International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 BRat, 2019 IEGARTE TGV fIep_T TRT ThIGHT
(F2r=T), gor
9-12 February, 2019 YASHADA, Pune

QU1 H A1 HEEH AT BT ST SR 27 - 28 HRANY, 2019 HIHSY ~ THT R AU b,
Study visit of Parliamentary Standing Committee E@ 27 - 28 February 2019 ICAR-NRCG, Pune

YT FeTehR AT T 3etha doh 3 - 4 #E, 2019 WIPHSHU - W Ud AegT STIHU™
RAC interface meeting Fcemer, RSO, Elff

3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

HIHAIY ST WARG gamee (I3 ) 2019 7 Feene™
& WS ¢F & = f3 e vd Ractrdt & wa J wr
As Chief-de-Mission of Sports team and Player of ICAR-

DOGR participated in ICAR Zonal Sports Tournament
(WestZone) 2019

14 - 18 Fa=R, 2019 HIHII - Fo1 WS Td I THUH
14-18 November 2019 ICAR-CSWRI, Avikanagar

31 TR W11 Ud S8 eads srfauUT uRaiT, Frsp,
T, 9AT qUT I gRAeT § Reb ual @ R & o
HTETPR AT BT FeT

As Committee member for Walk-in-Interview on for
filling up the vacant posts of SRFs, YPs in AINRPOG,
NICRA, DUS, CHAMAN and main project

27 31e, 2019 WIH3IT — TSI Ud g IgHu™ fFeemer,
RIS, 3o
27 April 2019 ICAR-DOGR, Rajgurunagar

T. 9RTRITHY / A. Thangasamy

JMMETHY Td WIS & e S|y fFeenerd, qur gRT @
IR gforr - AT T oraRR faw R SR SiRig
FME International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 TRat, 2019 IR TG T UIRT TBTGHT

(erT), gor
9-12 February, 2019 YASHADA, Pune
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YT FATEDPR AT BT Fhe o

RAC interface meeting

3 - 4 H3, 2019 WIPSHU - QN Ud AGGT ITHUM
FReTTer, JISHIR, gor
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

IS ARAT WIS T g Aead SFHU uRaioHr Y
S aTfifes Tg doh

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 99 2 5, 2019 ST 9.9, UTel AHFIR HIHAH — AR
31 May to 2 June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

fd=uT T / Kiran Bhagat

T & N & e IgHu™ Feemerd, gul gRT @M
I gforrm - AR Td SRR v R emaifia iR
HME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 WRaXt, 2019 IR TGV fIepT TART JThISHT
(), ot
9-12 February, 2019 YASHADA, Pune

HY UIce R A AR o for wrefemer
Workshop for Nodal Officers on KRISHI- Portal

15 - 16 WRa¥l, 2019 WP - HRAD PV Hifeh!
15-16 February, 2019 ICAR- IASRI, New Delhi

ST HelTehR AT Bl gexhd 45

RAC interface meeting

3 - 4 H3, 2019 WIPSU - QN Ud AGGT AU
FReTTer, ISR, gor
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

dt. %uzar / V. Karuppaiah

IS IR SREH PIF

8th Indian Horticultural Congress

17 - 21 SedY, 2019 s it iy fqafderer, IR
17-21]January, 2019 IGKV, Raipur

JMSTHY T WIS 6 g JIIHU Feanerd, qur gRT @
I gfererm - AR T SRR v R M iR
HME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 WA, 2019 IR TGV fIep_T UART JThISHT
(T2, ot
9-12 February, 2019 YASHADA, Pune

SFTHYUT FeATehR AT Bl Fehd 5%

RACinterface meeting

3 - 4 5, 2019 WHSIU - QN W@ Agg AU
fReTer, IMHTR, ot
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

IS RAT I T g Acdd g URASHT i
ot e\ s

Attended Xth Annual Group Meeting of All India
Network Research Project on Onion and Garlic

31 7S 2 5[4, 2019 ST, .M. UTel FHRIR HIHard — AR
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

eIl SRS UTGT JR&M BRIk
XIX International Plant Protection Congress (IPPC)

14 99%R, 2019 HRIT, TSRS
10-14 November, 2019 ICRISAT, Hyderabad

AT IR, I / Vishwanath R. Yalamalle

JMETAY T WITST U4 e S|y Feenerd, o gRT @
AN Ofor ;AT TE SRR vy RS SiRig
FME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR- DOGR, Pune

9 - 12 WA, 2019 IR TV fIhT TART JTBIGHT
(Fr=T), gor
9-12 February, 2019 YASHADA, Pune
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PHeaTuil MRSt / Kalyani Gorrepati

TS T TS Ud e SFHUT Froenery, o gRT @M
R gforr - AT T ofaRR v R S siRiE
HME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 HReNY, 2019 J9AGARTT TRV fIDBT FATAT JBIGHT

(erT), gor
9-12 February, 2019 YASHADA, Pune

T e Td ST o Fstefiaor urey | gregii-ad W 966

Meeting on hydroponics in green garlic and onion
dehydration plant

10 31, 2019 IR, TR, ORI
10 April, 2019 Surat, Navsari

SFTHUT FeTEdHR ARIfT 6 Sexhd 938

RAC interface meeting

3 - 4 18, 2019 WHIII—WTST Ud e SraU™ feane,
TSR, g7
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

TS T4 e TR SRl IR Aeads Sgaem aRaoHT 6t
g aTfifes T o

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 7S 2 5[, 2019 T, . A, UTel TR HIHard — AR
P ST e, 7 foght

31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

g1t filelcd (SFHY™ Mg Te, ud Tt f9m) W s+ i |

Brainstorming session on Horti-Millets (Researchable
issues and way forward)

13 fFaR, 2019 ARRI PHeet SITHUT TR, 2SRE1G
13 September, 2019 IIMR, Hyderabad

IS IR @IS U g Aede AU aRIsHT &
ST gRIequT et AR
Monitoring of AINRPOG research trial

14 RyqmR, 2019 IR, ISR (THDYS T 5T
ERIEIRICEICEISt ) PRI

14 September, 2019 VRS, Rajendranagar, (SKL
Telangana State Horticultural University), Hyderabad

SITETHICT (B Tiwor & forg Hienfihl sAe ®RA) &
3gle §6% Inaugural meeting of TIFAN (Technology
Innovation Forum for Agriculture Nurturing)

21 Ry, 2019 et dienfiidh e, o

21 September, 2019 Vishwakarma Institute of
Technology (VIT), Pune

I & oY AT doRersd 6 T4 g’ R wgwh g
(feavur) & PRI o S

Meeting in the office of Joint Secretary (Marketing)
"New approaches to local warehousing for onions"

26 RycwR, 2019 B Wer, 7S gt

26 September, 2019
Krishi Bhavan, New Delhi

TST HUSRUT Ud TRARARUT UR AR TRARegpe] aTel IR 6
Meeting at Vista Processed Foods on onion storage and
processing

16 Fa=R, 2019 =8
16 November, 2019 Mumbai

o . w1t/ Rajiv B. Kale

STETEY U WISl U4 oleqd Y e, qor gRT @M
IR forrr - AT T ofaRR faw R SR SiRiE
HME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 HRENY, 2019 JAGARTT TGIUT fIBIT FATAT TBIGHT

(er=T), gor
9-12 February, 2019 YASHADA, Pune

'R HiH TISHT IR RIHT S5

Consultation meeting on '‘Operation Green Scheme'

3 3, 2019 WTeT YA FTe, Taefiet 9o, 78 gt
3 April, 2019 MoFPI Panchsheel Bhawan, New Delhi
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& o SR Qo Fiofefiaxur s § gRgihl=ed R o6
Meeting on hydroponics in green garlic and onion
dehydration plant

3 31iie, 2019 JRd, TR, oI
10 April, 2019 Surat, Navsari, Gujarat

SITHYT FeATePR FHfT BT Fethe dod

RAC interface meeting

3 - 4 18, 2019 WHIII—WTST Ud e SaU™ Feane,
ISR 3-4 May, 2019 ICAR-DOGR, Rajgurunagar

"STeT—Tch! SRR R 37exthd §3b
Interface Meeting on 'Jal Shakti Abhiyan'

22 T 2019 HIPHIFII-RN Ud Teg g™ e,
RIS, T
22 August 2019 ICAR-DOGR, Rajgurunagar, Pune

JfA dY. 957 / Ashwini P. Benke

IS YR AT P

Indian Horticultural Congress-2018

17 - 21 S, 2019 iR el By frfeemer, ™R
17-21]January, 2019 IGKV, Raipur

SMETHY T T Ud Tgg SIgae fcamer, gor gRT @/
IR gforr - gHMET T oraRR faw R SR SiRig
HME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 TRat, 2019 JEARTE TG T UIRT TBTGHT

(e, gor
9-12 February, 2019 YASHADA, Pune

STTHYUT HeATehR AT Bl exhd 45

RAC interface meeting

3 - 4 5, 2019 WHSU - QN W@ oIgg AU
fReTer, ISR, ot
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

A AR RN U@ g cdd AU TRASHT D
T aTfifes Tg doh

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 W8 ¥ 2 57, 2019 I, 4.4}, Tt HAHRIR AP —
31 May to 2June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

HicTell 6™ / Pranjali Gedam

SMMETHY T T Ud Teg SIgEe Qamer, gor gRT @
IR gforr - AT T oraRR fawy R SR siRiE
FME International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 TRat, 2019 IR TGV feh_T USRI TBIGHT
(I9ET), g0 9-12 February, 2019 YASADHA, Pune

YT FeATEDPR AT BT Fehe o 3 - 4 ®3, 2019 WIPHSHU - W Ud oAegT SIHUM
RAC interface meeting [RENISE SR, Tﬁ

3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune
P St. /KuldipJ.

3TETHAY T WITST U4 e S|y Feener, qu gRT @™
I gfererm - AR T SRR v R emaifia iR
FME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 WA, 2019 IR TG fIepT TART JTBIGHT
(T2, ot
9-12 February, 2019 YASHADA, Pune

AU FATEDR AT BT I o

RAC interface meeting

3 - 4 W3, 2019 WHSU - WN W Agg AU
FReTer, JISHTR, gor
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune
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AR d).w1. /SoumiaP. S.

JMSTHY T WIS 6 e JIIHUM fFeanerd, qur gRT @
I gfererm - AR T SRR v R M iR
FME! International Symposium on "Edible Alliums:

Challenges and Opportunities” organize by ISA and
ICAR-DOGR, Pune

9 - 12 WRaXt, 2019 JCGARTE TG fIepT TART ThISHT
(gereT), gor
9-12 February, 2019 YASHADA, Pune

SFTHYUTT AeATgPR AT Bl gehe 38

RAC interface meeting

3 - 4 5, 2019 WHSIU - QN W@ Agg AU
fReTer, ISHTR, ot
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune

I AR WIS T g Aead AU uRaieHr Y
S aTfifes Tg S5

Xth Annual Group Meeting of All India Network
Research Project on Onion and Garlic

31 WS | 2 57, 2019 . #ft.dt. el AHAR W3 — AR
DY STTHUT TR, g1 uRR, % gt

31 May to 2 June, 2019 Dr. B.P. Pal Auditorium, ICAR-
IARI, Pusa Campus, New Delhi

8th Asian-Australasian Conference on Precision
Agriculture (ACPA)

MNP FIR / Ashok Kumar
SFTHYUT FATEDR AT DT Seha 3 3 - 4 W, 2019 HIPAIY - QN U@ olgg IgHU
RAC interface meeting e, RSTTR, Eﬁf
3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune
WRa 9O /Sourav Ghosh
SFTAYTT AATEDR AT Dl Fehe 3 HIPHIIT - TSI Ud e SITHUH Feenerd, ISR, gor
RAC interface meeting 3-4 May, 2019 ICAR-DOGR, Rajgurunagar, Pune
TSI PN TR 31T TR ST TR e 14 — 17 3RRSR, 2019 UoTe B frarfarermer, gt

14 October, 2019 to 170ctober2019 PAU, Ludhiana
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VISITORS

HIPHITIT — DTS U4 eTeg STHUT FQeNer, ISR, U1 H QIRT R aTel fAfTE STHT=en! i et e IRd & -
The list of distinguished visitors to ICAR-DOGR is given below

Dr. K.P. Vishwanatha

Vice Chancellor, MPKV, Rahuri

ol v, Rz IR (SMam fasT) 9 - 12 ®Ra, 2019

Dr. AK. Singh HN HUH Wad 2, 78 g g 7 fSawR, 2019
DDG (Horticultural Science), Krishi Anusandhan Bhawan- II, |9-12 February, 2019 &
New Delhi 7 December, 2019

1. AR qagE 94 Perafey, HEHT $ol Sy s, ek 9 - 12 B, 2019

Dr. R.B. Deshmukh Ex-Vice Chancellor, MPKV, Rahuri 9-12 February, 2019

1. .4t e pef, HEH Bl P femdls, gl 9 - 12 wRad, 2019

Tg 17 S, 2019
9-12 February, 2019 &
17 June, 2019

Dr. T. Janakiram

ADG (Horticultural Science), Krishi Anusandhan Bhawan- II,
New Delhi

SIRCIRCR D T Perdf, Sf. GSTERTE <@ P femdis, srepien 9 - 12 WRel, 2019
Dr. V.M. Mayande Ex- Vice Chancellor, Dr. PDKV, Akola 9-12 February, 2019
gl &, SR TERIH AR (SMar fOeT) $iY oy e 2, 78 gt |9 - 12 HRaNl, 2019

9-12 February, 2019

Prof. Reena Kamentsky

Researcher, ARO, Israel

ST L. 94 Perdf], FERHT Gt iy femdis, e 9 - 12 HRA, 2019
Dr. S.N. Puri Ex- Vice Chancellor, MPKV, Rahuri 9-12 February, 2019
. .. Rig fcemp, THergy - IET Rifded T TeUT AT, IR 9 - 12 TR, 2019
Dr. N.P. Singh Director, ICAR-NIASM, Baramati 9-12 February, 2019
S1. b, T e, wIrgemeivs, 7E g 9 - 12 ®wRY, 2019
Dr. PK. Gupta Director, NHRDF, New Delhi 9-12 February, 2019
gl @l daR e, Feoll fIe FURT, P — HRAT BN JTHUM FRAM, [9 - 12 TRawl, 2019
Dr. B.S. Tomar REREEI 9-12 February, 2019
Head, Division of Vegetable Sciences, ICAR-IARI, New Delhi
gl 1879, ARaR Td Perdf], HERHT Fot iy fremdis, e 9 - 12 W, 2019
Dr. Y.S. Nerkar Ex- Vice Chancellor, MPKV, Rahuri 9-12 February, 2019
gf. dh.ow. shfras T IS, HHIAIY — R Ielg Sgau™ eI, s |9 - 12 TR, 2019
Dr. PS. Srinivas Principal Scientist, ICAR-IIOR, Hyderabad 9-12 February, 2019
Y. 97 prewh! SFUTEHT, TaTRS, SARI 9 - 12 W, 2019

9-12 February, 2019
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Prof. S.K. Dubey

TR, $RA ey fafierner, armord

Professor, BHU, Varanasi

9 - 12 WReNl, 2019
9-12 February, 2019

1. ToIR arEmg PAuR], TR-T-HHR P [ & dHienfiht fafdemem, SR |9 - 12 F=adt, 2019
Dr. Nazeer Ahmed Vice Chancellor, SKUS & T, Srinagar 9-12 February, 2019
KIESILAGE] Seep, WISt SFTHY G¥, RSRITT $fY srHu ta TR 9 - 12 FRa¥, 2019

Lee Jong Tae

Scientist, Onion Research Institute, Gyeongnam Agricultural
Research and Extension Services, Republic of Korea

9-12 February, 2019

Reirar 7

Seokhan Yoon

Scientist, Onion Research Institute, Gyeongnam Agricultural
Research and Extension Services, Republic of Korea

9 - 12 HReNl, 2019
9-12 February, 2019

SI. JTR.T. &M
Dr R.H. Laxman

TU S, HIHAIT — AR TRET STHUT HEIH, T
Principal Scientist, ICAR-IIHR, Bangalore

9 - 12 HReNl, 2019
9-12 February, 2019

SANEENRIDE] AheR, 3T el B fFafener, QR 9 - 12 wad, 2019
Dr Rajeshwari Gayen Professor, Indira Gandhi Krishi Vishwavidyalaya, Raipur 9-12 February, 2019
g, far perepult Ty fafde areflers, TRPR SRUATd, Fslel!, ATDI WS, 8 T, 2019 W9 26
Dr. Geeta Kulkarni St Eef qrd, 2019
Chief Medical Superintendent, Govt. Hospital, Chandoli, 8 March, 2019 & 26
Tal- Khed ,Dist-Pune March, 2019
ARG &4 e, ARPRI ST, ieiell, AP @s, e gl 26 ArE, 2019
Dr. Neha Dentist, Govt. Hospital, Chandoli, Tal- Khed ,Dist-Pune 26 March, 2019
. U aroft RIS ARSI g¥e, o 26 3, 2019
Dr. Wani A. Watershed Organization Trust (WTOR), Pune 26 April, 2019
gf. H1Ug bt AICRS ITRAZOILH gxe, ol 26 3, 2019
Dr. Madhav Gholkar Watershed Organization Trust (WTOR), Pune 26 April, 2019
gl ft.u. urfareft qd FIQed, Gy — TR A¥Tel STIHY AR, Plefihe 3 - 47, 2019
Dr. VA. Parthasarathy Ex-Director, ICAR-IISR, Calicut 3-4 May, 2019
3. & THHRM HERIP AR (IEr &), wipargy, 78 g 3 - 493, 2019
Dr. T. Janakiram ADG (Hort. Sci.), ICAR, New Delhi 3-4 May, 2019
1. ft.&. sReAaTA IR (U1GY NI T gHRY, fawmy] et 18, wiperq - |3 - 4 |3, 2019
Dr. VK. Baranwal R PV STHEF A, 778 gt 3-4 May, 2019
Professor (Plant Pathology) and In-charge, Virology Unit,
ICAR-IARI, New Delhi
of. 9.4t o T TP, QT GATERYT SIS0 GRS, IRERICT SeeRd |3 - 4 7, 2019
Dr.].C. Rana - $fean prifer, 8 gl 3-4 May, 2019

National Coordinator, UN Environment GEF Project,
Biodiversity International-India Office, New Delhi
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Dr. K. E. Lawande

perafc], EF. TR ATad Pipu By fFemdts, Sret
Ex-Director, ICAR-DOGR & Ex-Vice Chancellor, BSKKV, Dapoli

gf. .. gy 79 T deTies (JamT), TR Hrenfidh! favm, whery - 3 - 493, 2019
Dr. D.V. Sudhakar Rao | HRcRI IFIET SIRUT UM, ém?j,'\'ﬁ 3-4 May, 2019

Pr. Scientist (Hort.), Dept. of Post-Harvest Technology, ICAR-

IIHR, Bengaluru
o Ugt TgIRR X1a gd 9, fISht sregeE, W, SFeeR derT I By fafaerer, 3 - 498, 2019
Dr. Palli Chandrasekhar |2R1e1G 3-4 May, 2019
Rao Ex-Dean, PG Studies, Prof. JTSAU, Hyderabad
ot .3t e e, foes iieq ur. fof., ATeRepToT, ToRTT 28 93, 2019
Mr. K. C. Patel Chairman, Dinkar Seeds Pvt. Ltd., Sabarkatha Gujarat 28 May, 2019
st foog & & = wieq w1, for., Are—®IeT, ToRME 28 5¥, 2019
Mr. Vijay D. Zote Dinkar Seeds Pvt. Ltd., Sabarkatha, Gujarat 28 May, 2019
g1, 3ot fiart verdfifiarR, siimarg 10 - 15 S, 2019
Dr. Aparna Tiwari ATPBR, Aurangabad 10 -15 June, 2019
. 3. TS qd R, WHegd - WIS U4 dieq S|y feene @ gd |17 ST, 2019

17 June, 2019

g .. Rig s, AIHery - TET Ifad T U FRU, IR 17 S, 2019
Dr. N. P. Singh Director, NIASM, Baramati, Pune 17 June, 2019
8. 35 AEd e, AIHery - TET R THUH &, 0 17 53, 2019 W@
Dr.Indu Sawant Director, ICAR- National Research Centre for Grapes, Pune 22 3, 2019

17 June, 2019 &
22 August, 2019

3l. ored g
Dr. Lakhan Singh

FEHTHIIT — PV T TIANT STHUT FRU (IR, gor
ICAR-Agricultural Technology Application Research Institute

(ATARI), Pune

22 3, 2019
22 August, 2019

Dr. P. G. Ingole

Director of Extension, VNMKYV, Parbhani

1. .41 TR e, Trpergy - geafde srgEu fFeeme™, gor 22 3FRA, 2019
Dr. K. V. Prasad Director, ICAR-DFR, Pune 22 August, 2019
1. STrcter <o fcemp, APy - IE Ifdd T TaUT TR, IR 22 3R, 2019
Dr. Jagadish Rane Director, ICAR- NIASM, Pune 22 August, 2019
3l. TH.3R. TSN TRIR erep, HEret Gol iy femdis, gl 22 3R, 2019
Dr. S. R. Gadakh Director of Extension, MPKV Rahuri 22 August, 2019
gr. dr.sf. e TR e, J¥HeRIg RS TRiedrel Gy femds, =yt 22 3R, 2019

22 August, 2019

Dr. Omkar Nath Shukla

Assistant Director, Indian Tropical Meteorological Science,
Pune

ST, .. e 3T, AP — HRAR Py AU TR &1 g, oI 22 AR, 2019
Dr. G. K. Mahapatra Head, ICAR-IARI Regional Station, Pune 22 August, 2019
g1, SR Ty gaeT e e, TR Swiesfeddia dm e, gor 12 f§aR, 2019

12 September, 2019

3. femig R
Dr. Himanshu Shekhar

demfe (Sf), J&m SIHU™ ta IRy Hee, gor
Scientist (G), DRDO, Pune

26 fRydsR, 2019
26 September, 2019
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Personnel

PHRIYR TEUT/ Joining

st Aka gy, denfie (Fafde) 3 HIHsHT - IET P ITHUH UG rpIeH!, gevTEg ¥
10997 HieH HfTemr I gH & 915 & 15 3iffel, 2019 Pl HIH3HU- S T4 AT
SR fener § HaTvR 7gvT fonaT |

Shri. Saurav Ghosh, Scientist (Agronomy) joined at ICAR-DOGR on 15 April 2019 after
completion of 109" FOCARS training at ICAR-NAARM, Hyderabad.

2t TR fPaR, T SMfUPBRY F WHaTIT — HRAT Ui el & Tig SITAUM FeUH,
I A TSI R FRIFRRE 8F R AP 18 aid, 2019 Pl AiHegd- RN Td AggT
SFSUM e § SRIYR 7evr fomar|

Shri. Amrendra Kishore, Administrative Officer transferred on promotion from ICAR-
[INRG, Ranchiand joined at ICAR-DOGR on 18 April 2019.

¥arAgfy / Retirement

5t USIT PHR T, @1, P AERI HHARI &A1 31 ATe, 2019 DI HH3HY — RS T eTag
IR e & Jarfgd gl

Shri. Pradeepkumar S. Khanna retired from skilled supporting staff, [ICAR- DOGR on
31 March 2019.

HERIT A fRAFY / Staff Position

STRUHYT/ RMP 01 01 00
3= / Scientist 22 19 03
TdH1ehT / Technical 10 10 00
YT / Administrative 12 09 03
DIl FERIT HHART / 11 10 01
Skilled Support Staff

a1/ Total 56 49 07
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e 1 <
List of Staff
1. |=. 3R e fr2erp
Dr. Major Singh Director
s HHErY 9t / Scientific Staff
2. | oo mEsE T IS (ITErT)
Dr. Vijay Mahajan Principal Scientist (Horticulture)
3. |ST USL aEr T et (JEmaT)
Dr. A. ]. Gupta Principal Scientist (Horticulture)
4, |3 S, e T SR (U1eT INTRIST)
Dr. S. ]. Gawande Principal Scientist (Plant Pathology)
5. |Sf. T, s T denfes (S Hienfid)
Dr. S. Anandhan Principal Scientist (Biotechnology)
6. |of. W, men aRs e (B T¥R)
Dr. S. S. Gadge Senior Scientist (Agricultural Extension)
7. |sT. w o aRs denfe (a1 fasm)
Dr. A. Thangasamy Senior Scientist (Soil Science)
8. |sf foxur wa Fef (T BT
Dr. Kiran Bhagat Scientist (Plant Physiology)
9. |Sf. doarft IR AT (P AT T TREHROT PRI
Dr. Kalyani Gorrepati Scientist (Agricultural Structure and Processing
Engineering)
10. |sT. . owr D (B diefawm)
Dr. V. Karuppaiah Scientist (Agricultural Entomology)
11,  |Sf. fogemer oR. gamg et (fio7 dienfid)
Dr. Vishwanath R. Yalamalle Scientist (Seed Technology)
12. |81 3R, Pt EEIREANCIERTEINY
Dr. R. B. Kale Scientist (Agricultural Extension)
13. | st afdef o= b e (armgafrh )
Mrs. Ashwini Benke Scientist (Genetics)
14.  |ST. distelt oM Ao (UTey HIiiehT)
Dr. Pranjali Gedam Scientist (Plant Physiology)
15. |31, demmer e, e CEIECRCILEED
Dr. Manjunatha Gowda D.C. Scientist (Horticulture)
16. |57t S porca e (Sta dienfidh)
Shri. J. Kuldip Scientist (Biotechnology)
17.  |Sf. I @rs denfes (amar)
Dr. Yogesh Khade Scientist (Horticulture)
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Shri. Dilip B. Mundharikar

18. | = dhus. deE (HfY dHiefaem)
Dr. Soumia P.S. Scientist (Agricultural Entomology)
19. |5 e PAR 3N (Iey S ARFfIE)
Shri. Ashok Kumar Scientist (Plant Bio-chemistry)
20. |*f 9Ra gy et (FRIfE)
Shri. Sourav Ghosh Scientist (Agronomy)
fAe 91 Prafer™ / Director's Cell
1. | e &t gedex e & foft afa

Private Secretary to Director

UM HHAR! a1f / Administrative Staff

Shri. Vishal S. Gurav

1. | enReg fpaR ERIIECRCIREaN
Shri. Amrendra Kishore Administrative Officer
2. |siach fasw UL speR T fo g o SRy
Mrs. Vijaya A. Bhumkar Assistant Finance &Accounts Officer
3. M diea R HERID TIARAD SARIBR
Shri. P. S. Tanwar Assistant Administrative Officer
4. |*h a3 dedrd HERIP
Shri. S.T. Kandwal Assistant
5. sfigct FreT T, Arerd HERIH
Mrs. Mangala S. Salve Assistant
6.  |HE @1 TR, MIRATS T
Mrs. Neha R. Gaikwad Assistant
7. |5 I=H B, S8 aRs fafdes
Shri. Rajan K. Dedage Upper Division Clerk
8. |t fioler . aRaR aRs ffie
Shri. Nilesh S. Warkar Upper Division Clerk
TeheiTeh! pHaI a7t/ Technical Staff
1. |#h A o TERIH & qph! SATUDRY
Shri. H.S.C. Shaikh Assistant Chief Technical Officer
2. |5t AR aiRan qepritehl STTUBRY
Shri. R.B. Baria Technical Officer
3. |5 T Oae TPt AUPRT (TTeTh)
Shri. S.P. Yeole Technical Officer (Driver)
4. |3 TR TR RERIEIRCIPEAN]
Dr. A.R. Wakhare Technical Officer
5. |5 Som. v RS TN RIS
Shri. D.M. Panchal Senior Technical Assistant
6. |5t fu g Jeid AeH
Shri. B. A. Dahale Technical Assistant
7. |5 e @@ /e APl AgID

Technical Assistant

278




)

Mrs. Punam V. Shelke

Senior Technician

Annual Report 2019 [N =
8. | Ta.wd. Tt TP TERID
Shri. H.S. Gavali Technical Assistant
9. |5ft M aTE. Sl aRs qH-IfRE
Shri. Ram Y. Bomble Senior Technician
10. |*hwclt gom &Y. 9 ks da-ifire

$d WERit HHERY @ /Skilled Supporting Staff

Shri. Shivaji S. Gopale

1. [Shgha®. ¥ P TERl HHARY
Shri. Sunil K. Said Skilled Supporting Staff

2. |5 I T ot DU AERll HHARY
Shri. Rajendra S. Kulkarni Skilled Supporting Staff

3. |5 e SR, | Pl FERl HHARY
Shri. Pandharinath R. Sonawane Skilled Supporting Staff

4, |t due g, arst Pl el HHARY
Shri. Popat E. Tadge Skilled Supporting Staff

5. |5 HEg W, e ERSASREIERGIN
Shri. Mahadu S. Kale Skilled Supporting Staff

6. |# I S aEER P ARl PHARY
Shri. Sanjay D. Waghmare Skilled Supporting Staff

7. | T o P HERT HHARY
Shri. Nyaeem H. Shaikh Skilled Supporting Staff

8. |t wciter &t AR Pl ERl HHANY
Shri. Satish B. Tapkir Skilled Supporting Staff

9. |5t smid & pergY P WERT HHARY
Shri. Amol D. Fulsunder Skilled Supporting Staff

10. | ferarht . Morer P HER HHARY

Skilled Supporting Staff
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Financial Statement

TRPRI 3G 1378.81 1361.85
Government Grant

dt — R0 U9 31T 0.00 0.00
P- Loans and Advances

3R — SHT 31.59 28.91
R-Deposit

SR 7.00 6.77
DUS

TeftaTg 2.00 1.96
ABI

SIERICIN 10.00 9.32
IPR

RER 10.00 8.60
NICRA

IHT 2.59 2.26
CHAMAN

Pl /Total 1410.40 1390.76

P2 /Centre

T ITE B feiht 4.54
Sales of farm produce

3 3T 23.88
Other income

TRUHTH /RFS

I TS i fsht 100.1
Sales of farm produce

3 3T 1.22
Other income

o1/ Total 129.74
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SHa™t, 2019 29.75 7.59 75.00 50.52 9.22 0.00 3.52
January 2019

HRaRT, 2019 32.33 10.38 73.79 49.59 9.14 0.00 3.94
February 2019

qrd, 2019 34.43 14.20 64.83 44.20 8.48 0.00 4.92
March 2019

anlet, 2019 38.40 16.79 61.57 43.80 9.45 14.80 6.18
April 2019

wg, 2019 38.43 20.90 69.34 48.09 10.00 0.00 6.24
May 2019

S, 2019 33.86 21.54 81.69 67.59 6.86 175.20 4.94
June 2019

Jells, 2019 28.57 21.64 91.03 81.19 5.72 350.50 1.89
July 2019

3R, 2019 28.08 20.59 83.90 76.65 3.63 169.80 1.14
August 2019

Ry, 2019 28.01 20.49 89.28 75.48 3.73 199.04 1.03
September 2019

3fgeR, 2019 29.55 20.25 87.06 68.60 5.74 136.80 1.70
October 2019

Jg=R, 2019 28.90 17.75 81.50 63.63 8.02 40.00 2.67
November 2019

f&a=R, 2019 28.28 16.09 79.00 63.00 5.90 5.40 2.84
December 2019
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TST U IgyIA bl TSTTferan

Onion and Garlic Varieties

AT JuR/Bhima Super fHT 1 ¥S/Bhima Dark Red AT Y8 /Bhima Red

AT o1fth / Bhima Shakti T fRur/Bhima Kiran

T &1ge ¥$/Bhima Light Red AT 9T/ Bhima Shubhra {57 99d1/Bhima Shweta

ofiqT Hthe /Bhima Safed o197 319 R /Bhima Omkar T gder/Bhima Purpal

HIH AT T AggH ATHIH Fgene™
TIETR-410 505, 901, TERTY, VR (
wgam  JCAR - Directorate of Onion and Garlic Research &=o

fear Rajgurunagar-410 505, Pune, Maharashtra, India DOGR
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sl pift Stoj2ivnor aildvg

1CAR  Agrésearch with a % uman fouch

ICAR

'l |r !

.,lsﬁu YEARS OF
CELEBRATING
THE MAHATMA

O

DOGR
T ATI—IT TS TG T e
TIETR-410 505, Y01, HERTY, WRA

qm: 02135-222026, 222697 Hed: 02135-224056
$0e: 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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