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T / Preface

HIHTT -~ T4 g SFRIeIH e, IR,
01 arifep TRIdeT (2015-16) Y T R BT T
geraer e &l Retefelis af & SR, freamea gm

ffid ik @i IRdT @IS @ Jggd Acdd

T UNASHT & ATETH | R ST i Ui 3iR
B DI U e Bl i b fpetg Ffad w@
SHTORTTAT AT, WRT WRDR GRT ARRIIT fobam |
9 SRR ¥ HIPHIIU-WN TG Segd IHg™
fFRITeT 3 fopvl T UoHe i ScTed e | ef
1 IR 399 19D YA WR 39 fohesdl T TR et
GG AT =TS &1 g S e i drse X8 ol et
& fo5q STRY et bl RcmTRer t 18 31K 39 78 e
QA Heeh 3Te WTST U4 Seg gHeT Feened & IR
ST Bl 59 fbei €1 <21 & I Y STeary & iR
Al § Wt B b fosq foheaT bt S fobeet bt amrfef
BT ST @Y g1 TR & o Iugara @St fohRt
IR o &y fohy o %2  ofR >15% & 3o
g1l 31T ugTef ares 90 Hfcrerd ¥ 31feres dhai ares W
LTI T T DT TS 2| WTST H HepR fIepRT R fpy 1Y
R A SIRASTeTR gTefis-5 &I ugar &l T8 R 1fEs
TR N T4 Sgd eadh Sag™ gRaeH o
ORI R1&TT b fo5q ermfives feba T &1 wieh =i
4 ffdefird S Wt o U S-ged Bl Jeieh bR
3 P SATATSID FLMHHI DI TZATH H AGS e |

<&} TAT GRIB H HHIT: FCHBISISTH IR 3R Vet
SRy RN BT UGEH B B fosu UTRIFIT Tore WR 31feres
o5 fm /T 21 [T B Ar—A1ey e & fosy g by
BeIE $ PRI DT SR @M T 3R TS g3 qD ARSI
G 1S GAHHT DI A D TS| Dl B TN
oo H SeRiA gem b temier i v H
THISTCH D ST Al T fesgapra T g1 ST i

It's my privilege to present
the annual report (2015-16)
of ICAR-Directorate of Onion
and Garlic Research,
Rajgurunagar, Pune. During
the year, five onion varieties
and one garlic variety
developed by this Directorate
and recommended through All India Network
Research Project on Onion & Garlic, were finally
notified by the Central Variety Release and
Notification Committee, Govt. of India. Their
notification has enabled ICAR-DOGR to take up the
breeder seed production of these varieties, in place
of truthfully labeled seed and thus would further
help in the spread of these varieties to larger areas.
Anew onion variety 'Bhima Light Red" has also been
recommended for release, and with the addition of
this, now ICAR-DOGR has ten onion varieties in its
basket with complete range of bulb colour varying
from white to dark red. These are being supplied to
farmers for cultivation in different agro-climatic
regions and seasons of the country. Efforts are on to
develop onion varieties suitable for processing, and
advance lines with more than 90% bulbs with TSS
>15% have been identified. Work on hybrid
development in onion led to the identification of
DOGR hybrid-5, which has been introduced in
AINRPOG for multilocation testing. In order to
diversify garlic cultivation to kharif season,
germplasm evaluation led to identification of a few
promisinglines.

In order to manage diseases like Stemphylium blight
in rabi and anthracnose in kharif, emphasis on
resistance breeding has been increased.
Germplasm screening for diseases as well thrips
was continued, and lines with some level of
tolerance have been identified. Further, to reduce
the use of pesticides, botanicals were tested, and
preliminary results showed that spray of aqueous




cad & ARSI @ Sed & U PR TewE
g BT SRIHTE RITST 2T T BeTs R | bl
T 3R TS A dAHH! Dl G i ST el | TSI T
e Q1 95 I U1 g TEEE H gUR SH % o
A Bl TR @1 W1l _ed dis $5 w1 Suan
TR el FTTS Tt e AUTS DY TS e b FHM g
3reEt TS TS afeeh el diIoTE Tt e | 9 3ThR A
Bl DT IS Dl SAGT o D AT AN g FegT
yaed & Icdied og Acersd URRIfRI & d8d Bgg
favsadad P AT IR H Ahadl g o T8 | SIS
3iR 3 fuTY] arges foreq  argaferes fafdear st
TR & fo5 ATuTares fermgl &bt SwRirT foba |

AIPHIII-RS (& S AT QLTS BT FTd1
far A 16 S, 2015 @ /'@t g’ & w9 o
R T oA 400 | oY 3rféres fopast @ eI
fopam w1 St vear | wfdreron, wgeffRiT e e @t
RIS T T fo S-Sl S9 9IS T & Jgd
S-S & ot i o1 359 9 fi v 7 Sy
Suafed “f N g &1 Uep1e &1 39 gdaa o
TS & FH Tgg3A| Dl A B gQ Pos 18 AL &l
IRA H ST R g I8! JFd ¢ IR SHBI ThIe
AR PN g yRye, 73 gt grR1 fobar )
QAT GRT P65 IR TR T TebeTehl Josfe Ht Teprfera
fopu U, R fohamT 31R 31 fRdeRept & dhoamur & fosu
SIBMSHRIR &R Ua foxap ot onfiies B 1 e & SR fFgemesa
GRT ol T 1 weN 3ifde o T 84.03 By ot
gfoa e mam §, g7 T+t Susfe o gifie o |
PHARI -2 GRT P Y ARG T $9 Fae 7 3iR 39
FIftfes ufcrde & Y19 § yRSg gRT oy 1T g v
TGl & TIfeT ST SATHIR el e &

L= e
<3 P AT —

A
ST MU

extract of Eucalyptus has potential in controlling
anthracnose. Artificial water-logged conditions
were used to screen onion lines for tolerance to
excess water stress, and a few tolerant lines could
be identified. Studies were continued to refine
water and nutrient management both in onion and
garlic. Crop from direct seeding using pneumatic
seed drill was found as good as transplanted crop,
rather yield of big bulbs was more in direct seeded
crop. Success was achieved in establishing garlic
mericlones under net house conditions for
production of virus-free garlic propagules.
Molecular markers were used for genetic diversity
studies in onion and its virus vector Thrips.

The foundation day of ICAR-DOGR was celebrated
as 'Onion Day' on 16" June 2015, where in more
than 400 farmers were benefitted. A number of
trainings, exhibitions, and demonstrations were
organized including in the tribal areas under TSP.
Another significant achievement of the year has
been the publication of the book “The Onion”, which
has 18 chapters covering all aspects of onion. This is
the first book on onion from India and was
published by the ICAR, New Delhi. The Directorate
also brought out some more extension as well as
technical bulletins including a disk on DOGR for the
welfare of farmers and other stakeholders. The
Directorate also generated the highest ever
revenue of ¥84.03 lakhs during the year. I

acknowledge with thanks the contributions made
by the staff to achieve all this, and the support and
guidance provided by the Council in this regard and
in bringing outthisannual report.

Jai Gopal



PHRIGRI RIS / Executive Summary

AfUCY & IR, AIHII-WI & Bggd NTHeH
IR GRT B: JTIHET BRIshA! JeI TIRE qaef /91ed
foca aifta aRasHrel o &t 51 2 fafdy srgHa g
T TTcTaferIT et STRY 3eam 1T | 9 1 & fFened
SR =N S @ Bggd I 901 ArElt 1 IATeT wd
fqoRur, ofjgg offdgM URASIe dur ueeMl,
gferewn, veedfEl onfe wfed fham-S@ WR
afafafe deet @R ot fby MU fwg-gr Gl
UG Y TR foam T B

TS YR

B3I —TIToT U e STe Feened gRT famfid
Jorr gd H 31fEe AR @IS Ud e Aedd srJaa™
ARSI o HTETH A TR TS &1 979 Ud Segd Dl Uh
T @1 prarg fpedta FEfed @ siferga |ff,
ARA TRBR GRT NRILIT B 17| 1ot & St foves
|1 IS Pl ey fped g fhar STferpR mrereRor

Gsflehel R AT

IS O e o o5 RIS Sfehar Siged I & &4 1,
HIPTII T & BT ST FGesd GRT 3Fa9vli &
HEH ¥ ST Hhos &b BRI Pl AT TG e, AR
3T fafderdr qer Aecayul seml & fosu e Ta g
VfosaT 1 STET HRf SR T 7| Ui ey &t gga
FCHTSISTA SR &t Tgfosd HfoRTet o w0 5 &t 78 iR
ST a5 11-25 Tfcierd it T TR off| =i TR, IR
TR PlCIIEd HIRAIRATTEST P gfes Hforiedt

off| ag yenfRl & dF Wit TEa T cgeeeE
(HISMTT-16418), T 97R~F =N U cZeRRrd (Ifsfie-
16418) it PISCITEPH BRGNS B Afosa
TR o7 TS| TR TAT WA H HHT T A I SI5—
TRIT IR H, SaTSIR grsfes 50, SAam gRfis
4, SR gTRfois 5, S 208, THTH 100 x T At
3R B 453 T 7 P Wl 3fichT 71| Sef T H I
TSI o RET0T T e ob fosg, IR—goa Tt o goo

As per mandate, ICAR-Directorate of Onion & Garlic
Research continued various research and
development activities spread over six research
programmes and eleven adhoc/externally funded
projects. We also undertook production and
distribution of onion seed and garlic planting
material, contract research projects and farmer
oriented extension activities including
demonstrations, trainings, exhibitions etc.
Discipline-wise summarized achievements are
presented below.

Crop Improvement

Five varieties of onion and one variety of garlic
developed by ICAR-DOGR and previously
recommended through All India Network Research
Project of Onion and Garlic were notified by Central
Variety Release and Notification Committee, Govt.
of India. An extant variety Bhima Raj was registered
with PPV&FR Authority.

As National Active Germplasm site for onion and
garlic, ICAR-DOGR continued to strengthen the
collection through explorations, and studied the
cultivated and wild Alliums for genetic diversity and
characters of importance. Five accessions were
identified as moderately resistant to Stemphylium
blight and these had disease severity of 11-25% only.
Similarly four accessions were moderately resistant
to Colletotrichum gloeosporioides. Three accessions
of wild species namely A. tuberosum (CGN-16418), A.
fragrance and A. tuberosum (CGN-16418) were also
moderately resistant to C. gloeosporioides. Under
artificially created water-logged conditions in pits
and field, DOGR Hybrid 50, DOGR Hybrid 4, DOGR
Hybrid 5, W 208, MS 100 x Bhima Shubhra and W
453 M7 were judged as tolerant. In order to facilitate
the conservation of wild species in seed form,
attempt was made to induce flowering in non-




SN TR DT T {1 TRAT| T, CZERIFH bl s TTferai H
&l TQiftpies 3 Sy, 200 didies Aigdr R fessara ot
YT IRb T SORU R T uoiig Sue SiR
Tfesed & fosv 9= W AR Ufosa &t edid R W
Tft AR § v ooffa SO a1e T cgeeTT et
WNG-1587 3R U SZeRRFH JUc GelTs d2pH AlSTgT—
16373 H G H U e &l &Hell Teiie g

ST i Iores ARt o fafi=T sraveali # geiia foma
T 3R P SMASTDb AT I TEA i T3 ST Heifera
el & SicHid e \ade o et & gaiecs
IR IUT B $ AI-T SIS Al Il A T e P
e o 3reedt qurarc Wi &, $O despHT H Sgd B e H
e Td AR a1 dx 3R S Shad-wre eml fafr
A3 H SAR JgeR MGeM &R ald ATl aeehd
3TRSII—1 T& STRSHUT-2 P 3 WK ST W& BT
Cap Y uRAnHT wemr § enfie fawm
STRSIT-1 <t ARFH b U IugerT & IR 3P g Teieo
TiaT o W1 AUTE M AR TeT S5 I &8I &l 0 918
T4 AR dTes el A Harl Teh—HI TR b ehg Sea~T g4l
auT ¥ gAh i fauu v Sust 32.86 /3. off S
T8 o Sl TG et i afed (27.96
TT/%.) B I H 17.5 Ui 31feren off| s9e Sid o
IR 64.32 T 27| Urer 9T & 118 3T veand 39! Gars
B ST WA g AR D USRU e Al 9ER g
ARSM-2 off & Ak & fo5u IugaT 81 % ag ao)
TiaT o A1y TaRTHM, Mo IR Tex 165 81 &1 Q1 a8 5 gt
T fauue I/ SueT 36.92 /3. off S 5 wdss
oI e T foe i afa (27.96 /7. &
o1 H 32 ftierd 31ferep off| I8 Sfis W IR ares dqi 3
T off| ST AT @ R 72.44 I ATI Ue 901 B
116 Al geaTq S9H G B o Tl € IR TR
WUGRUT T Y SER &1 TR b o5t ITeT <t foet et
TR =t & fosy 17 ftrerd ¥ a1is 35 goelics 3
ugref art fane famRia it 71 3 uoHe ARl § | aR
I e § 15 Tferd 3 31 g5 goelics o ugref
a1 90 Tifiere g |

e WRIFIT Tt o e vt o rl—r fafr=T o1t &
fo5q 3= IUST 3R TEHoud aleh! WIS &l FaR T bl
IR o~ & TRIRT ot STRY R Y| TR 3eeedT 1o TSt
IR SRR BIEfoe—5 Pl SIS 317 7T 3R 3 AES
AR S & Beg -Icde e RS TRiar J
oNfies T Tl Oaicht Fem & ARl TR, Mo eIl ey
BN I P d] dTeST Tg Th, R TR ARAH H Tt o fosg

flowering types. Long day photoperiod
supplemented with spray of 200 ppm of GA, resulted
in flower induction in some accessions of A.
tuberosum. Evaluation of wild edible Alliums for
foliage yield and palatability showed that A.
tuberosum line All-1587 and A. tuberosum Rott.
kuichailine CGN-16373 with uniform foliage yield in
all seasons has potential of culinary use.

Onion breeding material of different stages was
evaluated and some promising lines have been
identified, which besides yielding higher than the
existing best check variety in the respective trials,
were also having good quality in terms of being free
of double bulbs, had few bolters and longer shelf
life. Two advanced lines RGP-1 and RGP-2 found to
be doing well continuously in different stages were
introduced in AINRPOG trial. RGP-1 is suitable for
rabi season and its bulbs are flat-globe and medium
red with thin neck. It produced uniform bulbs free
of doubles and bolters. Its average marketable yield
in two years was 32.86 t/ha which was 17.5%
higher than the best check Bhima Shakti (27.96
t/ha). Average bulb weight was 64.32 g. It could be
harvested in 118 days after transplanting and is
good in storage. RGP-2 is also suitable for rabi
season. Its bulbs are uniform, globe and dark red
with thin neck. This line had 36.92 t/ha average
marketable yield in two years, which was 32%
higher than the best check Bhima Shakti (27.96
t/ha). It was also free of doubles and bolters. The
average bulb weight was 72.44 g. This line could be
harvested in 116 days after transplanting and has
good storability. For developing onion varieties for
processing, populations with more than 17% TSS
have been developed. Four advance lines from this
breeding material had 90% bulbs with more than
15% TSS.

Besides developing open-pollinated varieties,
efforts were continued to develop onion hybrids
with high yield and uniformity for various
characters. Advance stage onion hybrid DOGR Hy-5
was judged as the best and introduced into
AINRPOG trial. This F, hybrid is suitable for kharif
season and has uniform, globe, dark red bulbs with
thin neck. Its average marketable yield over two



Suge 3l s Q1 aut o swd siva oo dr Suet
38.73 T/ oot 1 T S o e g e i o1
¥g (32.24 T1/%.) @ ol 8 20.11 Ul e oft| g
P fepvet STig @ AR dleh ehal Y Jerel & il &l T AARAe
YR 75.21 719 2T Ig Fax Ry 3RTeh gRuger arddl g 3iR
diley 90T o 100 o7 U] SR FaTE i ST At gl

FIORIFT T QYT SFOKT SeuieH QHT & HIead | Haw
faePrRT H ST aReT B 3fT: TSI GRIsHHT b fIohRT el
STRY <R3 TRAT| SHRART o Y TATHRIR forme & fosg < Qg
SO G T T

TR & SR SEGT T SHH et o6 o5y, |l goia
TRt {1 e & AT AR 218 eI b1 Hod e fopaT
7| IS I R (1.01 T/2.) Bl g1 H e
Hranue-didi-15-3ue (1.86 ©/7.) e WiRi-321 -
SAR-0 (1.46 T/2.) H SPET BU I P 3fdren
IOST G Pl TS| ASFIH 3fRMAT IARTT &b AT
IepRAd fhT TT ST o BT AS JAHHT DT o]
&t AT & SR o T @ik ofie ders e wfenues -
fet-05 v, Dt 15 Sfiarg we $ue dor Merest 1 Sfiarg
T §U3 H ST BU W BEl SR PS5 U BTG Dl
TS S % 6.65 | 7.25 e/ & d9 off @ o
fopee oftmT 3R &Y SuST 6.46 /. offI

e TG

RIUTS It TRIcs b T =pHfes fyos, Ty s (g1 4
Arfese) SR fRsaRTa 1 ST aweh FHieft gars it gos
TS| =g His i3 o1 SUANT avah #ieft SISTTE st theics
5 93 3THR & Ial P AT FeR IUST & i A | AT
Y TS thefes & GpIaes Aeht gaTS aTelt i 15 T ugds
URUe g% i el FISTS Hies H W H Pos il Jfafey
Fel TG g Fifh AUTg AT BAS W FRIS Db IR
45-50 & @1 T TR § @ g s g s
BIC & (T A @1 1/ 2087 9FT) Sl 3aegear g &
feent 3R IR-Tfeh disii 3 IR Bl TS FHei o i U
& e o D1 faRy R S o1 TEl e

TS H 165 1 BT dTes GaTd 2, Hecaqul SGaR FaweelT &t
TgaM R & Y by MU e | uar 9o b ag
Qreffevur (TS & 61-86 o ueanq) Haffees wecaquf
37T g FIfch S AT &b QR DTS Dl gieg 3R ST
3 IAR ST &b TepTaes el SaTGl THII Bl 2l
Tl BRI T J&T HRAH & QR Do 39T 3R dISeh
qcq TR R W U Yot & Heqy | IaRapt B

years was 38.73 t/ha, which was 20.11% higher
than the best check Bhima Dark Red (32.24 t/ha). It
is free of doubles and bolters. The average bulb
weight was 75.21 g. This hybrid is early in maturity
and can be harvested in 100 days after
transplanting.

Development of inbreds for use in hybrid
development was continued both by selfing and
through double haploid production. Three double
haploids were found to be homozygous for SSR
markers used.

For off season cultivation of garlic during kharif,
eighty-four elite lines were evaluated along with
check Bhima Purple. Lines COL-PB-15-EL (1.86
t/ha) and ACC-321-BR-EL (1.46 t/ha) yielded
significantly higher than the check (1.01 t/ha).
Seventy-eight elite lines of garlic developed through
selection or mutations were evaluated during rabi
season and three lines viz. COL-PB-05 EL, PB 15 GY
MUT EL and Godavari 1 GY Mut EL gave significantly
higher total yield, which ranged from 6.65 to 7.25
t/haas compared to 6.46 t/hain Bhima Omkar.

Crop Production

Direct sowing using pneumatic drill, local drill (hand
operated) and broad casting was compared with
transplanted crop. Direct seeded crop using
pneumatic seed drill had higher yield with bigger
bulbs. This crop also matured 15 days earlier, but the
overall field occupation period is higher in direct
seeded crop because in transplanted crop for initial
45-50 days crop is in nursery only, for which much
smaller area (1/20" of main field) is needed. There
was no significant difference for yield in crops from
pelleted and non-pelleted seeds.

The study conducted to identify critical growth stage
for water-deficit stress in onion showed that bulb
enlargement (61-86 DAT) is the most critical stage
as atthis stage growth and yield of onion get severely
affected as compared to other growth stages.

A field experiment was conducted to study the effect
of fertilizer application through drip system on bulb
yield and nutrient uptake during late kharif and rabi
seasons. The results showed that application of




VAT HRA b HTE! PT EFTT B & fo3q Teb W
TRYeror foma | oRteror & aRuTET | Uar Fe i 10 foF
¥ RIS W 3y RFars & dreqy ¥ 100:54:36 o,
ABGISH - hIEhRA— UICTRITH /2. BT STTRIN dRA TR
ST GRTET B SR ST gTRIS Pl ST et & S b f3u
e vonet & AreTE | 12 U9 10 H & FIe R
110:40:60:30 . ASEISF-BRBRA — UTRITH-
TR /. zﬁrquqaﬁﬂaﬂ#amn@waﬁ | gt BRI
T & SR UINd dcd SRigsl & U - SUaRi &
g P Iy foar <@ @ @ A | Esifs,
110:40:60:30 . ATSCIoH- HRORT — TR -
AR /B, T SFIHANT R bl 31uer 110:36:54:30 fp.
ARG - hRPRA-UICTRRH-AHR /8. P TN
IR TR YN deal o AFNEUT M AT H GRIT T
ST it Suet o Fef H, dter uor 48 T da 12 Al
F NG W 80:40:40 fHIT. TSI HRHRA—
QICTRITH /2. T SIIHRIN =l IR Ulg 9v1 § 50 T T
10 i & I W 100:50:50 fmamArseio-
HIEPRA-UICIRITA /2. BT RN T & Tl
gRuTH UTH gV | 39 SUERI § geih, AMER WY H
R Ud IR & S7ef 3fdhed 100 famn. igee
o fARGTU ST T STUET el FeR s I ITH 83|
Qacl TeIes & B H ARIE Pl QS I A Harhi-
ST HRIc5ash UM ol o1 H o5 ATggiorT Saiigur #
SPE IiE

f7ep Aethe T FaT H eIl quffy STy & AguRT hed
Hhe BT 9aT H Ud guite SguaiT & dref 110:40:60:40
fpur.  ATSCIo - R -TICIRRA —Iehs /8. @I
TN R TR SHHeT: Jfhad IuST RIS i TS |
TR Fhe BT JaT H & TUig SIIERINT < bl JoodT |
e Tethe T gaT H T& quify STFERINT vl 1R 2.4 Hfcrerd
SER DA U FIRIS & | Ediich, BT Dl B H
AT DI T S b T fRresT | QAT 9T, S ST e
T & UINep dcal &l T fIemTT b RuT o

TS HRETUT

fasIad @ daie gRT 7. avflaReg & g 15
R 3R A1 & 73 U1 & HadpATRl BT TRI&0r e
=1 A5 (0.05 ufcrerd, 0.1 wfcrera g 0.15 wfcrera)
W ¥ g 8 a1 T v, avleRgg 6 Hagaefitedn
JANBT—3THT HIDGARIT 3R ITh! ARGl B ATAR

- offl et 9 SR%eHNIe 250
), MfpETe 25 Tferd S, PR MR- FaREs

100:54:36:30 kg NPKS/ha through drip irrigation at
10 days interval resulted in higher yield in both the
seasons and it was at par with 110:40:60:30 kg
NPKS/ha at 12 and 10 days intervals. No significant
difference was observed between treatments for
nutrient uptake during late kharif season. However,
application of 100:36:54:30 kg NPKS/ha resulted in
absorption of higher nutrients than in 110:40:60:30
kg NPKS/ha. In onion seed crop, application of
80:40:40 kg NPK/ha at 12 days interval from
planting to 48 days was at par with 100:50:50 kg
NPK/ha at 10 days interval up to 50 days for seed
yield. These treatments, however, resulted in higher
seed yield than split application of 100 kg N alone
with P and K as a basal dose. Inclusion of soybean as
a proceeding crop of onion increased the total
nitrogen uptake significantly over maize-onion
system.

The study on use of micronutrients in onion crop
showed that application of 110:40:60:40 kg
NPKS/ha along with soil and foliar application of
ZnSO, result in highest yield followed by soil and
foliar application of FeSO,. Soil and foliar application
of ZnSO, gave 2.4% higher bulb yield than soil and
foliar application of FeSO,. However, no such effect
was observed in garlic crop, which was perhaps due
to presence of sufficient micronutrients in the soil in
thatexperiment.

Crop Protection

Fifteen old as well as new generation fungicides
were tested in-vitro at three concentrations (0.05%,
0.1% and 0.15%) against Stemphilum vesicarium by
poisoned food technique. The sensitivity of S.
vesicarium varied with fungicide and its
concentration. Fungicides namely, Difenoconazole
250EC, Propiconazole 25% EC, Copper oxy-chloride
50% WP, Captan70% + Hexaconozole 5% and
Iprodione 25% + carbendazim 25%WP caused
maximum growth inhibition of the pathogen
(86.7%) at all levels. Thus, lowest of the tested
concentrations of these fungicides was enough to
inhibit this pathogen.
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Naturally available botanicals were evaluated for
their antifungal activity against C. gloeosporioides.
Air dried leaf powder of seven plant species viz.,
Drumskick (Moringa oleifer), Lantana weed
(Lantana camara), Karanj (Pongamia pinnata),
Neem (Azadirachta indica), Papaya (Carica
papaya),Curry tree (Murraya koenigii), Calotropis
(Calotropis procera), and Eucalyptus (Eucalyptus
globulus) were evaluated at 5%, 10% and 15%
aqueous concentrations under in-vitro condition for
their effect on growth and sporulation of C.
gloeosporioides. Among these Eucalyptus extract was
found significantly effective at all concentrations. It
inhibited the mycelia growth up to 89.21% after 7
days of incubation. Extracts of other plants were
ineffective. Maximum increase in mycelia growth
over control was caused by Curry leaves extract
(65.9%) at all three concentrations. Maximum spore
inhibition (100%) was by Eucalyptus followed by
Neem (78.3%) and Karanj (74.5%). Antifungal effect
of two botanicals viz, Pongamia pinnata and
Eucalyptus globulus each of these concentrations
was also tested under field conditions during kharif
2015. Sprays were done at 30, 45 and 60 days after
transplanting. Anthracnose severity reduced with
increase in the concentration of the extracts. The
least disease severity (63.2% reduction over
control) was in foliar application of 15% leaf extract
of E. globulus.

Multiplex RT-PCR for major garlic viruses viz., Onion
yellow dwarf virus (OYDV), Leek yellow stripe virus
(LYSV), Garlic common latent virus (GarCLV) and a
Allexivirus group (total eight species in this group)
was optimized. It could detect virus titer up to 1000
copies per reaction. The sensitivity of multiplex was
atpar with the monoplex-RT-PCR.

Four new insecticide molecules Emamectin
benzoate, Cyantraniliprole, Difenthiuron and
Tolfenpyrad, and one biological extract i.e. sea-weed
extracts were evaluated against onion thrips under
field condition during kharif 2015. All insecticides
were effective in reducing the thrips than in control.
Ofthese, cynantraniliprole and emamectin benzoate
caused highest mortality of onion thrips. Emamectin
benzoate spray resulted in maximum yield (1600
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kg/ha).Toxicity of profenophos and carbosulfan to
Thrips tabaci was tested using TIBS insecticide bio-
assay. The median lethal concentrations of
carbosulfan and profenophos were 0.34 and 0.04,
respectively. Study on biology of almond moth,
Ephestia cautella (Pyralidae: Lepidoptera) on garlic
showed that the average life cycle period of almond
moth was 32.99 days. The total egg laid per female
was 146.6 + 10.76 and adult to egg laying duration
was 4.65+0.29 days.

Two markers viz., mtCOI sequences and SRAP were
used for analysis of diversity among the thrips
populations. The sequence diversity of mtCOI
sequences was too low to detect genetic differences
among the populations, but the reproductive lineage
of Indian T tabaci population could be traced. The
SRAP marker could detect diversity. Genetic
similarity among 11 thrips populations varied from
25to 75 percent.

Genome size of Indian T tabaci population was
determined using flow cytometry. Two genome sizes
were observed, diploids and tetraploids.
Morphologically these were identical. Out of total 17
locations, at 12 locations T tabaci population was
predominantly diploids. The predominant polyploid
population was observed at 5 locations viz. Pune,
Bagalkot, Kanpur and Hisar. To asses classification
based on reproductive behavior, mtCOI sequences
from different geographic locations of India were
analysed with respect to global sequence data set
using the Neighbor Joining method. All the sequences
were clustered in thelytokous population group. The
analysis involved 39 nucleotide sequences. There
were a total of 310 positions in the final dataset.
Sequence-specific primers (SSP-PCR) associated
with arrhenotokous and thelytokous haplotypes,
flow cytometry and quantitative real-time PCR (qRT-
PCR) were used to identify and quantify
arrhenotokous and thelytokous mtCOI haplotypes
present in individuals exhibiting heteroplasmy. All of
the T tabaci individuals tested in this study were
from the thelytokous lineage and all were found to
have mtCOI haplotypes from both arrhenotokous
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and thelytokous lineages. The percentages of
thelytokous haplotypes in all individuals
predominated; haplotypes from arrhenotokous
lineages comprised 1.22% to 4.04% of the
haploytpes when individuals were pooled by
location.

Post-harvest

Storage behaviour of seven onion varieties of DOGR
showed that Bhima Shakti and B. Kiran had better
storability with least weight loss, whereas B. Super,
B. Safed and B. Shubhra had poor storability. Sixty
days storage was the trigger point for rotting and
sprouting as losses due to these increased after 60
days. Respiration rate increased from 30 to 90 days
of storage, and decreased after 90 days. In general,
total phenol contentalso increased up to 60 DAS and
decreased at 90 DAS. Pyruvic acid content increased
up to 30 days and then started decreasing. A
decreasing trend during storage was observed in
flavonoid content.

Pre-harvest sprays of CoCl, were tried to reduce
storage losses. However, these sprays did not give
any clear effect, rather in some cases there was
increase in total weight loss, sprouting and rotting
than the control. Similarly, IAA sprays too did not
give any clear trend.

Black mould caused by Aspergillus niger is a
common problem in stored onion. Storage losses
due to black mould were evaluated in seven onion
varieties of DOGR. Disease severity ranged from
54.8 to 64.6% while disease incidence was from
13.9 to 50.4%. The disease incidence was lowest
(13.9%) in B. Raj whereas disease severity was
lowest (54.8%) in B. Red.

Storage loss due to almond moth, Ephestia cautella
(Walker) (Pyralidae: Lepidoptera) and cigarette
beetle Lasioderama serricorne (Fabricius)
(Anobiidae: Coleoptera) was studied in bulbs of
garlic variety Bhima Omkar. Pests' infestation was
significantly lower in bulbs sprayed with 0.03%
spinosad 5% SC followed by 0.15% dichlorvos 76%
ECusing hand atomizer than in untreated ones.
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Extension

Six front-line demonstrations were conducted in
three states viz., Andhra Pradesh, Rajasthan, and
Karnataka during rabi, kharif and late kharif
seasons, respectively. The seeds of onion varieties
developed by the Directorate were provided to the
selected progressive farmers of these states. DOGR
varieties performed better than the local checks in
all the demonstrations.

Impact of the demonstrations conducted by DOGR
in Vidharbha region of Maharashtra in 2013 was
studied by undertaking survey in the selected areas
in 2015. The analysis showed that adoption of
DOGR technologies by the farmers of this region
had positive effect on their socio-economic
condition in terms of increase in annual income,
loan repayment capacity, improvement in farm and
home condition, increase in domestic spending and
participation in social events.

During the year sixteen trainings were conducted
for the farmers including seven in the tribal belt of
Nandurbar in Maharashtra. Onion Day was
celebrated on 16" June 2016, on the occasion of
Foundation day of DOGR in which more than 400
farmers participated. DOGR also participated in ten
exhibitions in different parts of the country and
displayed the varieties and technologies in these
exhibitions and also provided the onion and garlic
literature on improved cultivation practices to
farmers as well as other stake holders. A crop
calendar was also brought out for the benefit of all
onion and garlic growers.

Miscellaneous

All institutional activities i.e. IRC, RAC, IMC and
Annual Group Meeting of the AINRPOG were held
timely. Activities on Swachh Bharat Abhiyan and
Mera Gaon Mera Gaurav were also undertaken
regularly. Soil health cards were distributed to 250
farmers on International Soil Day which was
celebrated on December 5, 2015 at KVK,
Narayangaon. DOGR supplied onion seed and garlic
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planting material to 1565 farmers, 62 KVKs, and 56
government and private seed producing
organizations and companies. Infrastructure was
strengthened as per XIIth plan proposal and budget
was utilized fully. DOGR also generated the record
revenue of ¥84.03 lakhs during the year.
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The Directorate

Realizing the importance of onion and garlic in the
country, Indian Council of Agricultural Research
(ICAR) established National Research Centre for
Onion and Garlicin VIII Plan at Nasik in 1994. Later,
the Centre was shifted to Rajgurunagar on 16" June
1998. Due to expansion of R&D activities of onion
and garlic, the centre was rechristened and
upgraded to Directorate of Onion and Garlic
Research (DOGR) in December 2008. Besides the
R&D at main Institute, DOGR also has All India
Network Project on Onion and Garlic with 15
participating centres and 14 voluntary centres
across the country.

Location and weather

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

Infrastructure

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

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

Mission

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

Mandate

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

To undertake basic and applied research for
enhancing production and productivity of
onionand garlic

To undertake strategic research for technology
development and production of quality seed of
onionand garlic

To promote utilisation and development of
value added products through processing and
post-harvest management practices

To disseminate technology, provide advisory
and consultancy services and promote
entrepreneurship

To develop linkages with national,
international and private organisations in
network mode for collaborative research

programmes
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P 28 T Hbios fhY MW Ho5 10 R ary (ameh)
hHY @It B TS| AT &b AR YfS3TH DY Wl 1S Fered
I TEE e b Tosy T BT Y Heg ot T SiR arer
HpesT 1 TR BT T T AT

Project 1. Conservation, characterization
and utilization of genetic resources of
Allium species

As National Active Germplasm site for onion and
garlic, ICAR-DOGR continued to strengthen the
collection through explorations, and studied the
cultivated and wild Alliums for genetic diversity
and characters of importance. The work carried out
during the yearisreported here.

Collection of Allium species from Leh &
Ladakh

In collaboration with NBPGR Regional Station,
Bhovali, 28 samples of Allium species including
local cultivated types (Table 1.1) were collected
from Lehand Ladakh region of Jammu & Kashmir
during 16.8.2015 to 28.8.2015. A total of 10
different habitats (valleys) were explored. The help
oflocal people was sought for identifying the Allium
growing sites around the villages and duplicates
were avoided.

ST 1.1 : 3 T BEEE W Gdhfod V3T T g
Table 1.1: Allium germplasm collected from Leh and Ladakh

YSATfel / Species oifa Y AT
No.of Samples
Q@W’q Har Allium cepa 04
v QWWA. ascolonicum 01
T, SIS A. oreaprasum 02
T ARIUIERY A. cyathophorum 02
v Rroaodfdad=+ A, prszewalskianum 12
@ {’Jfﬁﬁw A. schoenaprasum 01
T b¥Ios9T A. carolinium 02
T A spp. (unknown) 04
% [Total 28
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& =T ATl | e yeifiels a1e Po Bl TS
STFIRAYT T e fohalT TIT| §1 1 bl Hameciva-
3M-70 ¥ B HemEdiva-ai-95 dd drs Iy M 3ilk
AIPHIFI-bor ofiarse qrart Fw (Hemsdiva),
SR 7 g1 i T 7| T APl BT UheS
&g R 36.18 UM 7 355.8 TH ; AR 378 R 4.24
ot 9 8.14 9fY; iy gdfia <t 3.34 | | 7.09
aft; flar Aers 0.80 W & 2.38 9fY; R T
goeie 3 uqref (Sgdes) 4.80 uferd & 12.58
afcrerd grT AT STeieT HepdAl H TG o o AT
THRTHIN g o ST Q1 H GRRT, Teb H ®Ies el U H
TER &1 TN BT QT IR 7| f5csept arer@r @ of &
gfera, die SR geehT @1 Aled Atha A I & s |

B STIIG BT Ah3

AIHY-Prar fidrsor qrmart v (Hemddiva),
SR GRT BeHR & g, SR T YosarmT & 4 ef
TG HEPTS ATes b TRE STAIGe! DT Hepos bl TAT| T
Hho! H g HR 28.04 I | 58.75 UM ; b gdig
N 2.962 A 3 4.356 ¥t ; 3rafiT =T 4.066 A,
3 6.287 [T, Jor UfY g Hiosdl HI FEAT 6.66 A
15.33 oft| arferepier icsal &1 I gfeRIT &l g bl X
Hthe J ST o

BE PR U BT 79 G753 &0

W 0.1 fin /foex qen feafes 1 fmn /foeR 9@
IR &t 5 HfeTH R 46 HR Wl & favsardd ot
Fafdfd foham maTl 9 W 9¢ UcUEEd! B 1 Hfied
fofesT & arer srpufRa &t 5 S o weHraRa fsar
7| S THIE & SR UIGUEHEE! Bl 2 URieTd Gehist
Tq 4 Hfcrerd Aifdclss aTes HhIhd THUR HReru Hifead
4 TR fopar |

BT TSl TG BT YT

QIS STGed BT Joieh gesel! @RI (168 Tiferi), &t
(36 9gURP @IS Afed 301 WIfeAT) iR TIw (36
IO N AfET 246 wfen) 3§ FRfa srerar w8
o et & A1 fhar mar usd @%b GRH,
mifer 1235, 1563, 1631, 1446-d1uw, 595, 1244
Tq 1447-<wwm H [EAAS Jod few ol afed
(53.91 T/%.) & TpEe del IJecR fAUUH IRT IuS
(57.6 - 63.524/3.) gof Y TS| 3 fopei B 8 mifeyera

O
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Collection of long day indigenous onion
germplasm from Kashmir valley

Twenty-six long day onion genotypes were
collected from different parts of Kashmir valley
during 2015 on the basis of visual variability. These
samples coded as CITH-0-70 to CITH-O-95 were
evaluated for some valuable traits at ICAR-CITH,
Srinagar. The single bulb weight of new collections
ranged from 36.18 gto 355.8 g, equatorial diameter
from 4.24 cm to 8.14 cm, polar diameter from 3.34
cm to 7.09 cm, neck thickness from 0.80 cm to 2.38
cm and TSS from 4.80% to 12.58 %. Most of the
collections had firm bulbs with white flesh, while
two had cream, one had red and one dark red flesh.
The skin colours ranged from white to red including
cream, yellow and lightred.

Collection of garlicgermplasm

Twelve long day types were collected from Budgam,
Srinagar and Pulwama area of Kashmir by ICAR-
CITH, Srinagar. The bulb weight in these collections
ranged from 28.04 gto 58.75 g, polar diameter from
2.962 cm to 4.356 cm, equatorial diameter from
4.066 cm to 6.287 cm and number of cloves per bulb
from 6.66 to 15.33. The clove colour was mostly
cream. The bulb colour ranged from white to
purple.

In-vitro conservation of garlic core set

Meristems of 46 core accessions were cultured on
B5 medium supplemented with NAA 0.1 mg/1 and
kinetin 1mg/I. Plantlets so raised were shifted to B5
medium supplemented with 1% Kinetin. After
three weeks plantlets were shifted to standardized
MS conservation medium with 2% sucrose and 4%
sorbitol.

Evaluation ofred onion germplasm

Onion germplasm was evaluated during late kharif
(168 accessions), rabi (301 accessions including 36
multiplier onion) and kharif (246 accessions
including 36 multiplier onion) along with checks.
During late kharif, accessions 1235, 1563, 1631,
1446-BF, 595, 1244 and 1447-BF had higher
marketable yield (57.6-63.5 t/ha) than the best
check Bhima Shakti (53.91 t/ha). These had less
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ft B AR I dg (qrfesapr 1.2) uTg Q| AT & 39 than 8% bolters (Table 1.2). These accessions also
urferat § 50 ufererd @ oft sifrp TIe ard e 3R 95 7™ had more than 50% A grade bulbs and 85%
P 3iRAd e YR P ATY 85 Ufererd fayure Iy Ius esf  marketable yield with average bulb weight of 95 g.
H TS| YUSRU & IR AE PECINIURRLIGCatlE gy Minimum loss after four months of storage was in
1220 (20.74 ufaera) ﬁqa'agq—{hggqu 1208 (31.24  Acc. 1220 (20.74%) followed by 1208 (31.24%)
Tiferere) Td 1059 (35.20 wfererer) # gof feam ) and 1059 (35.20%).

aTfoset 1.2 : g8t WIw 2014-15 § W8 Uge &= aret uig wifea
Table 1.2 : Five best performing accessions in late kharif 2014-15

e F3. |Aas | RAdy| Nsde |[dRIS & | $.g3L0.| 9.3 |3 : 4.
Accession (e1/2.) | (/) (31M) |Doubles | Bolters TSS DTH E:P
Y | MY MBW | (%) (%) (%)
(t/ha) | (t/ha) (8)

1235 66.08 63.53 127.25 0.00 0.00 11.45 | 117.00 1.29
1563 72.06 62.87 127.20 5.10 7.79 11.71 | 119.67 1.22
1446-€ﬁ§’CH/BF 61.78 61.78 95.86 0.00 0.00 10.80 | 132.00 1.26
1631 66.88 61.77 105.89 0.00 5.13 11.13 | 120.00 1.21
595 70.27 61.27 116.73 5.61 6.89 11.96 | 118.67 1.21
*fieT 9@ /Bhima Shakti | 59.34 | 5391 | 102.12 0.55 7.29 1129 | 12667 | 1.23
offT '\ECI'\’/Bhima Super 54.33 44.18 90.17 0.21 17.24 11.67 | 129.00 1.23
TeTRE!/LSD (P= 0.05) 519 | 526 | 19.17 1.06 8.70 072 | 482

$.3. - P SIS ; A3, - fuvm 2w Iust; fa ard . - fR{uvm 3/ &g MR ; $H81U. - T gomelis o ugref; u.e1. - aRugdr safy;
. .- el : et T

TY=Total Yield; MY=Marketable Yield;, =~ MBW=Marketable Bulb Weight; = DTH=Days to Harvest; TSS = Total Soluble Solids;
E:P=Equatorial: Polar Diameter

<&t o R, wiferal 1051, 1207, 1387, 1313761416 During rabi, Acc. 1051, 1207, 1387, 1313 and
¥ 54.0 e /3aeR A oY 1f¥ i fIuue g1 IuT §f - 1416 had marketable yield more than 54.0 t/ha
1 TE A1 fh FIAS g fbt {9 afdd (4117  which was higher than the best check Bhima
TT/3.) S IS Hel waral off (qrfeset 1.3)1 A Wi Shakti (41.17 t/ha) (Table1.3 ). These accessions
S ufvagpa (dier oor & geaTd 105-110 &) @@t were early maturing (105-110 days after
off 3T S99 93 3R a1 &g (85-103 IM), 50 el transplanting), had big bulbs (85-103 g), more
J 31fYe U I 9163 ahg, 90 Ufcerd fUu I 30U, 11.6 than 50% A grade bulbs, 90% marketable yield,
- 12.8 Uferd o goefies 3T uaref R T qT I8 11.6-12.8% TSS and were free of doubles and
SIS ehql @ TR aTes ol o T gk off | s U 1416 5 bolters except Acc. 1416 which had 4.44%
4,44 wfeyerd STIs &g g Y| doubles.
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arfoset 1.3 : W&t 2014-15 ¥ [IAS yefH A aredt uim wnfe

Table 1.3: Five best performing accessions in rabi 2014-15

wfe $.3. (Ra8. | Rars.w.| A dg ORI o | $.9.31.0. g
Accession (e1/%.) | (/) (3M) |Doubles| Bolters TSS DTH E:P
TY MY MBW (%) (%) (%)
(t/ha) | (t/ha) (8)
1051 63.60 | 63.60 95.40 0.00 0.00 12.80 | 110.00 | 0.97
1207 6093 | 60.93 | 101.56 0.00 0.00 12.27 | 106.00 | 0.99
1387 56.53 | 56.53 84.80 0.00 0.00 12.53 | 110.00 | 0.92
1313 56.40 | 56.40 84.60 0.00 0.00 11.60 | 106.00 | 0.93
1416 60.61 | 5493 | 103.00 4.44 0.00 12.60 | 105.00 | 0.94
offqr 91fard / Bhima Shakti 41.83 | 41.17 74.94 0.00 0.00 12.17 | 115.67 | 1.17
o1 f%=1/Bhima Kiran 35.05 | 34.46 67.63 0.00 0.00 11.60 | 113.00 | 1.12
TBTHS! /LSD (P=0.05) 6.59 6.66 15.97 9.30 1.02 0.53 6.22 -

$.3. - P U ; A3, - fIuur a1 Sust; a1, 1. - uvs @ &g IR ; $.9.81.9. - Fo5 goefies 31 yeref; v.ar. - ufugar smafey;

3.0 g, — 37l gl U

TY=Total Yield, MY=Marketable Yield, MBW=Marketable Bulb Weight;

E: P=Equatorial: Polar Diameter

S A W 1516-W, 1512-T, 1519-T,
1520-W, 1531-W, 1549-W, 1523-W. T
1550-T 4 19 e1/7. 1 ot 1ferep i s Sut gof ot
TS ST fb Fdes goa feem wteii-4 (183 e1/8.) &
qphIee bel saral ot Ig Wit ariet aRugsar (die
Auur & 79-85 & ueard) ardt off ik T 14-15
fcrerd s goeiies 31T uaref  5-6 Sicehry ufy g off
(afesar 1.4) 1

DTH=Days to Harvest;  TSS = Total Soluble Solids;

Multiplier onion Acc. 1516-Agg, 1512-Agg, 1519-
Agg,1520-Agg, 1531-Agg, 1549-Agg, 1523-Aggand
1550-Agg produced more than 19 t/ha bulb yield,
which was higher than the best check CO-4 (13
t/ha). These accessions were also early in maturity
(79-85 days after planting), and had 14-15% TSS
and 5-6 bulblets per bulb (Table 1.4).

ST 1.4 : It 2014-15 H 9 TS TGOS QTS iR

Table 1.4 : Five best multiplier onion accessions in rabi 2014-15

wf .S Jtdg.M. | F.g.anu. BT/ q.31. A g

Accession (e1/%.) (am) (zm) G DTH P:E
TY ABW TSS Bulblets/
(t/ha) (8) (%) bulb

1516-T/1516-Agg 20.01 30.02 15.11 6.01 80.67 135
1512-/ 1512-Agg 19.78 29.67 14.55 5.71 84.00 117
1519-W/ 1519-Agg 19.73 29.59 15.05 4.75 79.00 1.36
1520 -W/1520-Agg 19.57 29.36 14.21 498 85.00 1.05
1531-0/1531-Agg 19.48 29.22 14.01 5.13 80.00 1.08
Hram-4 () /C0-4 () 13.00 19.50 17.15 5.35 91.67 1.32

continued on next page....
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continued from previous page....

12.10

Hran-5 (1) / co-5
TSt/ LSD (P=0.05)

4.13

18.15

6.19

15.11 4.98 92.00 1.32

2.39 1.16 4.38 =

$3. - T SU; 3B - AT 9 R; FHINU. - T gomlies o ugref; g.er-uRuear o@fdy; o1 g - oafiy . gy argud

TY=Total Yield; ABW=Average Bulb Weight;

DTH=Days to Harvest; TSS = Total Soluble Solids; E: P=Equatorial: Polar Diameter

/rﬁsr 1.1 : SafoNom-1549-w

Figure1.1: DOGR-1549-Agg

WRI% & IR, W 1346, 1437, 1577, 595, 1246
AT 1250 ¥ 32.0 &/2. 1 ff aifres foqoe I St
St &1 TS ST O FAs Joira fore offr R (24.08
T/3.) & gD del sarar ot 7 wifel | 55 9 |
of} 31ferep 3R g WR <ot e T 3R WS g IR a1
&g 5 mifcrerd & off 1 UTe Y| @RI & SR Vrifosd QST
B FIIS gl B AT et @l arfeser 1.5 B gt
T

During kharif, Acc.1346,1437,1577,595,1246 and
1250 produced more than 32.0 t/ha marketable
yield, which was higher than the best check Bhima
Super (24.08 t/ha). These accessions had more
than 55 g average bulb weight and less than 5%
doubles and bolters. Ten best performing
accessions of common onion during kharif are
givenin Table 1.5.

arfoset 1.5 : TR 2015 H IS yeefH == a1t Ui wfaai

Table 1.5: Five best performing accessions in kharif 2015

1346 42.88 40.82
1437 BUSE §9.33
1577 3539 35.17
595 37.61 34.05

70.09
59.00
5523
66.67

4.84 0.00 10.23 100.00 | 1.01
0.00 0.00 10.68 98.00 | 1.10
0.00 0.00 10.97 92.50 | 1.08
0.76 1.73 10.99 93.50 | 1.04

continued on next page....
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wifd $3. (RS | RaLds..| s dg RIS b | $.9.31.0.
Accession (E/8.)|(=/3) (3M)  |Doubles | Bolters TSS
TY MY MBW (%) (%) (%)
(t/ha) | (t/ha) (8
1246 35.41 32.98 56.52 4.60 0.00 10.80 93.00 | 1.08
offr ﬁCR'/Bhima Super 31.83 24.08 52.68 10.99 0.00 10.37 93.00 |1.13
ofiT7 id5 ¥ /Bhima Dark Red 24.48 | 20.07 5340 | 4.74 0.00 11.03 | 9167 .13
VOIS /LSD (P=0.05) 4.43 4.85 13.60 8.38 0.00 0.77 8.38 -

$.3. - P& SUS1; A3, - fauvr I 3usT; faard. . - fuue 9 & R ; $.9.01.0. — I gomelie o uerf; 1.31. - aRuedr oafy;

. g, - el gt srgaTa
TY=Total Yield; MY=Marketable Yield;
E:P=Equatorial: Polar Diameter

IEIF AN H ST I Iuw, WY 1523-T
(25.98 &/%.) § I AgURId HHYT: 1549-T (25.98
TI/3.), 1524-w (2571 ©4/3.) UG 1550-T
(25.33 1/3.) ¥ got 1 TS| & wferdl o arret aRuwhar
(dtg uur & 53-60 T ueam), 14-15 gkied oo
goefies o ugref derm 38-39 7MW itad difie Sl
R (qrfeset 1.6) ram /T wifey 1549-w0 (forr 1.1) et
AT I QI b R ot

MBW=Marketable Bulb Weight;

DTH=Days to Harvest; TSS = Total Soluble Solids;

In multiplier onion, highest bulb yield was in
accession 1523-Agg (25.98 t/ha) followed by 1549-
Agg (25.98t/ha), 1524-Agg (25.71 t/ha) and 1550-
Agg (25.33 t/ha). These accessions also had early
maturity (53-60 days after planting), 14-15% TSS
and 38-39 g average compound bulb weight
(Table1.6). Accession 1549-Agg (Figure 1.1) was
adapted to both rabiand kharif.

afsewT 1.6 : TA® 2015 § WIS UG FRA a1 UiE VIS AT
Table 1.6: Five best performing multiplier onion in kharif 2015

mfe 7.3 dtdeM. | $gIT. | BRdr/ q.31. A g
Accession (e1/%.) () (=) G DTH P:E
TY ABW TSS Bulblets/
(t/ha) (8 (%) bulb

1523-T/1523-Agg 25.98 38.97 14.59 6.60 55.00 116
1540-T/1549-Agg 25.98 38.97 14.81 6.27 59.67 1.80
1524-T/1524-Agg 25.71 38.56 14.75 6.40 53.00 117
1550-W/1550-Agg 25.33 38.00 14.94 6.53 60.33 1.76
1532-W/1532-Agg 24.39 36.59 15.01 6.40 58.33 1.75
faTT-5 /CO-5 18.88 34.31 14.48 6.27 65.67 1.58
fail-4 /CO-4 17.97 32.95 13.77 6.33 67.00 1.65
U&UES! / LSD (P=0.05) 3.92 5.88 1.09 0.08 4.84

F.3. - P& U, 3BT - 3T Bg IR ; $.H.B1.U. - TS go12ho o1 uaref; 1,31, - giRugar o1@fy ; on.: g, — o7af : geitg argara

TY=Total Yield;, ABW= Average Bulb Weight;

DTH=Days to Harvest; TSS=Total Soluble Solids; E:P=Equatorial : Polar Diameter
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T WTST TGS BT a1

<&t HRA & SR e WIS T & Wit a1 eiie
fopam man| < FershHl e Seeg-344 (42.64 T/3.),
eg-417 (40.74 TI/8.) qUT S-361 (36.67
T/3.) § s o e i aer (27.26 ©/7.)
P TP IFET U J Pl 31D IuST Gof hl T
Fa48 g fhe (10.530 fiew) & goee o
gerchHl T Seeg—398 (12.520 fa), Seegua-514
(12.150 farerT) derm seeg-521 (11.830 fyas) & g
3 ugref PEl AT ATl P Seeg-444 RH HE
SITET TS &3 2, Dl BIgPR 51 HIET H IR T3 T Si1g
el bl e age @A off (TTfesepr 1.7) |

Evaluation of white onion germplasm

Ten white onion accessions were evaluated during
rabi season. Three lines viz, W-344 (42.64 t/ha),
W-417(40.74 t/ha) and W-361(36.67 t/ha)
yielded significantly higher than check Bhima
Shweta (27.26 t/ha). Percent total solids were
significantly higher in 3 lines viz, W-398 (12.52°
brix), WM-514 (12.15° brix) and W-521 (11.83"
brix) than the check variety (10.53° brix). Bolters
and doubles were very less in these lines except W-
444 which had more double bulbs (Table 1.7).

arfeset 1.7 : & 58 & SR Athe W1t Y uie S susieiie wfaat

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

i $3. |RAS [RAsW. | Ssdg | RIS | $.9.91.U. | HUSRU & 3 ATE
Accession (e1/2) | (e/8.) | (3M) Double | &g TSS 99aTd HR & Wbl
TY MY MBW % Bolters % T (%)
t/ha t/ha (gm) % Gross Loss in
weight after 3
months of
Storage (%)
$scg-344 /W-344 43.16 42.64 98.64 0.87 0.00 11.15 26.53
$s0g-417 /W-417 45.41 40.74 89.40 1.68 6.24 11.04 26.68
$s0g-361 /W-361 37.86 36.67 96.66 0.44 0.33 10.98 27.89
$80g-398 /W-398 35.33 32.86 92.99 5.39 0.00 12.52 22.62
$&cg-444 [W-444 38.33 30.00 78.45 21.55 0.00 11.46 23.78
ot eaar
. 28.74 27.26 94.98 0.00 1.13 10.53 22.09
Bhima Shweta
T3UaS /LSD (P=0.05) 9.12 9.30 12.22 7.87 4.58 0.95 21.54

$3. - P Sue; .13, - Ruve A Sust; R&.201.8.071. - Ruve a9 &g R ; $.9,31.9. - T gorelis o1 garef

TY=Total Yield; MY =Marketable Yield; MBW=Marketable Bulb Weight;

TR AT & SR, P 28 SIGe eAehHI Bl Fed i
e T T < fpet ot SFivToear H Fd TS ot fobes
offr g (32,51 &/2.) & @iftre Sust A& T e
gl BRI H I~ UTferl a1 Jedian fohdT 1| Hesrs
o fet oflmr g (40.32 T/3) & oS
31ferehe fauu a1 IuT egTee SiYe (67.68 €1/7.)
4, TURIC A9 Seeg~433 (61.90 T/2.) Ud S -
036 (60.00 e/8.) | gof it | A PH YR
A <gIse SiYe (11 Hferd) § e IquRia Seeg—
344 (19.61 ufcrerd) ® Uit TATI T GLHHT AT BTEE

TSS = Total Soluble Solids

During kharif season twenty eight germplasm
lines were evaluated, but none of them out yielded
the check variety Bhima Shubhra (32.51 t/ha).
Nineteen accessions were evaluated in late kharif.
Highest marketable yield of 67.68 t/ha was in
White genepool followed by W-433 (61.90 t/ha)
and W-036 (60.00t/ha) against check Bhima
Shubhra (40.32 t/ha). Lowest storage loss of 11%
was in White genepool followed by W-344
(19.61%). Less than 5% bolters were recorded in




SfTYes, Sse—344 Td gee]—036 H 5 wifdera ot aw
TR AT @ 5ot Y Y|

9IS STST STged &1 i

W AR &b R Ui 06 G deshAl BT Jedich
o T IR depdl FeT a1$-003 (34.53 TH/3.),
arE-009 (32.05 /2.), a-027 (30.71 &1/, @
arg-056 (27.09 &1/3.) ¥ wdds goria v araf
AR (25.34 /8. ) & Td1ae 3T IuST Gof Bl T3 |
JUSRUI & 3 HIE UL, 117 fohedt (64,29 Tfirerd) &
e At il dushHl H IgEg B | FHR IR
T (8.12 9 31.95 Tfirerd) <@ |

Fthe WIS S Bl hra i AhdT

< a1 31feres st e Ude i HiH! H Jeieh df 18
Hthe ITST T UTT BT el ot =T 2 afiepe fopat
T (arfeseet 1.8)1 Gfp afxmfyr uRedfRear R-
Sy off, safeu auf & 3iad afidsl BT ST
faecbyur & fo5u fopam w1 BeeiiT aredT BR Ff 99 &
fo5U " "GTeReR " &Y SIFHTIT Ffard T RIHIeS fohaT T |
qft =1 et &t ol ufcrera 9 | 15 uferd & g off
foreY et T o e e e Feguf o & aifera a o
D1g Iy fr=rar el oft| et ufcrera & Frquf Hepos
q P I P TR0 HI AT BT g1 Tl HRIR
FTT 100 Hfrerd Rt T SR It g fob gy ot
4 9 e dHt Tt rTam anfie off | e uftea &
TG IRICT g3 e hraii ot &b SRARUT b uTieh PYUf eheseT
q P A ATl GRE-aR dead o H Al
fervarett & oy SHGed & wHIfFT/qeaied &
aRad-ra At & dR IR RS T ST A |

aifesert 1.8 : Whe WSl & AINGH-aR Beg 1[I &

0
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threelines viz. White genepool, W-344 and W-036.
Evaluation of yellow onion germplasm

Five yellow germplasm lines were evaluated
during rabi season. Four lines viz. Y-003 (34.53
t/ha), Y-009 (32.05 t/ha), Y-027 (30.71 t/ha) and
Y-056 (27.09 t/ha) yielded higher than check Arka
Pitamber (25.34 t/ha). All five lines had
significantly lower weight loss after 3 months of
storage (8.12 to 31.95%) as compared to check
(64.29%).

Core collection of white onion germplasm

White onion accessions evaluated for three or
more years in each of three seasons (Table 1.8)
were grouped to form core sets. As year x accession
interaction was non-significant, data averaged
over years were used in analysis. Heuristic
approach of “Powercore” was used for formulating
coreset. MD% ofall three setsranged between 9 to
15%, which showed that there was no major
difference in mean value of core set and entire set.
VD% indicated that variance of core set was
different from entire collection. CR was nearly
100% indicating that core had captured all the
variability of basic collection. VR% showed that
coefficient of variance of core sets was higher than
entire collection. This season-wise core sets can
serve as variable material for screening/
evaluation of germplasm for various characters.

Table 1.8 : Season-wise core sets of white onion

A eiiid Tut @RIH <t
Season Kharif Late Kharif Rabi
Frquf Hebes1 / Entire Collection 230 194 213
PR Hpe/ Core Collection 27 34 33
SSt ®&UT /Characters recorded 20 19 24
et (ufrerd)/MD % 12.85 14.56 9.81
et (ufcrerd) / VD% 58.83 46.43 45.12
HtarR (wfcrerd) /CR% 96.13 96.97 93.86
diarR (ufaerd) /VR% 153.03 128.39 127.6
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e wdifrapTes aredt uRfRAfN & aad el wrer
S

AIHATI- o ATsoT qrraTt T § o5 24 fgeft
S BT Todich fhaT TNl 81.9 /7. W 72.28
T/3. 6 L P& Ua fIUuE AR SUS & AT Wi
$H-731228 § arferaray siiId Bl R (154 919 /g
IR gof fopar TaT1 130.6 TH &P 3IRIT DRI R P A1
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TfiRaT (20.7 "ferd) @A @ et 11-25 ufierd &
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afiepT 7T | < wTfert pmeefies off|
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Evaluation of exotic onion collections under
long day conditions

Exotic collection totaling 24 were evaluated at
ICAR-CITH. Maximum average bulb weight was in
accession EC-731228 (154 g/bulb weight) with
total and marketable yield of 81.19 and 72.28 t/ha,
respectively. Minimum total yield 0of 49.14 t/ha was
recorded in EC-731203, with an average bulb
weight of 130.6 g. Number of thrips per plant
ranged from 12.4 in EC-731221 to 32.4 in EC-
731165. Downy mildew disease incidence was
minimum (9.25%) in line EC-731208 and
maximum (26.36%) in EC-731290, whereas purple
blotch incidence ranged from a minimum of 7.25%
in EC-735673 and EC-731203, to a maximum of
21.32%inEC-731187.

Field screening of onion germplasm against
Stemphylium blight (Stemphylium
vesicarium)

Field screening of 34 red and 20 white onion
accessions against Stemphylium blight was
undertaken during rabi 2014-15. The disease
severity in various accessions ranged between 20.2
to 37.2%. MS 100 x Bhima Shubhra had the lowest
disease severity (20.3%) followed by Bhima Shakti
(20.7%). Five accessions with disease severity of
11-25% were rated as moderately resistant (MR).
Remaining were susceptible.

Screening of onion germplasm against
anthracnose (Colletotrichum gloeosporioides)

Field screening of 47 red and 53 white onion
accessions was undertaken against anthracnose
during kharif, 2015. The disease severity in various
accessions ranged between 16.5 to 81.0%. DOGR
Hy-50 had the lowest disease severity (16.5%).
Four accessions with disease severity of 11-25%
were rated as moderately resistant. Remaining
were susceptible to highly susceptible.

Thirty two accessions of 11 species were screened
against anthracanose by inoculating them with
spore sprays under polyhouse conditions. The
disease severity ranged from 12.5 to 92.5%. Three
accessions namely A. tuberosum (CGN-16418), A.
fragrance and A. tuberosum (CGN-16418) with
disease severity between 11-25% were rated as
moderately resistant. Remaining were susceptible
or highly susceptible.
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Screening of onion lines for water logging

During kharif 2014-15, 75 onion accessions were
screened for water logging in field as well as in
controlled conditions (in pits). Water logging was
created artificially for 45 days old seedlings grown
in crates and kept in pit with water level 3 cm above
the soil surface (Figure 1.2). Under field conditions
water logging was created by saturating soil
continuously for 40 days. Higher plant mortality
was observed in crates compared to field. In pits, all
accession died but after different periods. DOGR
Hybrid 50 and accession 1628 could survive for 40
days. Under waterlogged field condition, the
survival percentage in 36 accessions of red onion
ranged from 1 - 96%, the highest being in DOGR
Hybrid 50 followed by DOGR Hybrid 4 and DOGR
Hybrid 5, with good bulb development. Among the
39 white onion screened under field condition, W
208, MS 100 x Bhima Shubhra and W 453 M7
recorded maximum survival percentage and less
reduction in bulb size (Table 1.9). Based on these
results, DOGR Hybrid 50, DOGR Hybrid 4, DOGR
Hybrid 5, W 208, MS 100 x Bhima Shubhra and W
453 M7 could be considered as tolerant to water
logging stress.

ATfesepT 1.9 : ST WRTT TG & Tgd WIS WTST GehHl BT ugef
Table 1.9: Performance of tolerant onion lines under water logging stress

ST YR aﬁﬂ‘f H diter Seedlings in water logged crates

wifa Uiy ScaReiifaar & faAi 6t W Jearoiifaar (%) &S TS
Accession Number of days seedlings survived Survival % | Bulb formation
1628 40 177/ days 91 T&l/No
1629 37 &7/ days 91 T&l/No
1630 35 &/ days 88 &l /No
SaicfiarR e 50/DOGR Hy- 50 40 &/ days 96 ?Eam/
ofiqr e /Bhima Safed 37 f&7/days 95 T8l /No
TewHs!/LSD (P=0.05) - 1.11 =

S MR a1 Wl A S TE Uiy Seedling grown in water logged field
e Iearsiiear (%) ST IMBR BT (%)
Accession Survival (%) Reduction in bulb size (%)
glafisiteTR gfee 50 /DOGR Hy- 50 96 5
glensfierR grsfis 4 /DOGR Hy- 4 89 5

continued on next page....
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uifa JeaRaifaar (%) BT PR J BT (%)
Accession Survival (%) Reduction in bulb size (%)
gansfierR grsfis 5 /DOGR Hy- 5 82 7

1628 91 50

1629 91 100

1630 88 100

gy 208 /W 208 91 20

Taq 100 x HiH1 91 /MS 100 x Bhima Shubhra 89 10

$ecg 453 U1 7 /W 453 M7 85 2

o1 W% /Bhima Safed 93 80

uHel/ LSD(P=0.05) 6.69 2.46

/rﬁa1.2:qs%ﬁ§awmwcrﬁﬁaﬁr

Figure 1.2: Artificial water logging condition in pit

SYNSh3R gsfss 50 /DOGR Hybrid 50 ATfH S&g 453 TH-7 / Accession W-453 M-7

o 1.3 : R vd 51 WR1a arst @a aRfRAfrT H afesy desa

/ Figure 1.3: Tolerant lines in control and water-logged field condition
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Evaluation of diversity in onion varieties

Sequence Specific Amplification Polymorphism
(SSAP) is a highly robust marker system similar to
AFLP. Retrotransposon sequences were used as
anchor to profile polymorphism flanking sequence.
The DNA was digested with Taql and adapter
ligated to digested DNA. The DNA was amplified
with retrotransposon specific primer and adapter
specific primer. The amplicons were re-amplified
with selective primer from the adapter based
sequence and labelled retrotransposon primer.
The SSAP could detect around 300 polymorphic
loci per primer set. Genetic similarity between
varieties varied from 0.08 to 0.63. Highest
similarity was found between Pusa White Flat and
ALR and lowest being between Pusa White flat and
Cadillac. The marker could detect high level of
polymorphism between varieties. Cluster analysis
revealed two major clusters, cluster I had exotic
varieties and cluster II was of Indian varieties
(Figure 1.4). The Indian cluster was further
subdivided with four minor clusters.
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Figure1.4: Cluster analysis of onion varieties based on SSAP markers




a1 Tfcrag 2015-16

vfoser 4§ srafires fafderd o qeaie
3P Hafed yaeH agoedar (TEeRdt) gl @
SHINT G AT W, S el o @ aw gfesag
g vfcsem vsTifcrit &t 35 HTfel a1 Sirgaferen fagesyo
B d fou fhar w1 rgepH et e ageitar
(TEaTRUdY) el GRT e BaTS aTes HErRieh UTgwRI T
IO T ST & 3R gepT ST 3eh STl STai
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faIQUsT UIT MU TSR BT 3MBR 0.33 |
0.44 o ol A & A1y 250 3 1500 it o df ey
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T I AR Tehwudr 719 0.09 3 0.96 & 4 |
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Evaluation of genetic diversity in Alliums

Sequence Related Amplification Polymorphism
(SRAP) markers were used for genetic diversity
analysis of 35 accessions of Allium species
including edible onion, garlic and minor edible
Alliums. The SRAP marker uses arbitrary primers
with longer length and their use has been
demonstrated across many species where genome
information is lacking. Ten combinations of SRAP
primers used resulted in 5-13 polymorphic
fragments per primer set. The amplicon size
ranged from 250 to 1500 bp with PIC value of 0.33
to 0.44. Cluster analysis resulted in two major
groups and seven minor groups. Genetic similarity
values ranged from 0.09 to 0.96. Highest genetic
similarity was between two A. fistulosum lines.
Interestingly, two onion varieties had similarity of
only 50 percent, but were grouped together (Figure
1.5). Thus the SRAP maker could capture wide
variability among the Allium germplasm. This
information can be used for selecting diverse types
for production of interspecific hybrids and
developing mapping populations.

p

o 1.5 : vfosgm wonforl & e fafaear gerfar wg fRedyor

Figure 1.5 : Cluster analysis showing diversity among Allium species

continued on next page....
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(1. v Sccredd  Uies HATTSN-14769, 2. T ecEady U6, ACTS1-23934, 3. U fiwgal T 609483, 4. T UUSIHNH U, 3ie 697, 5. T
G AT FIC T, 6. U, [l Ue, 1S 31w 646, 7. U, fhwgald 3ife 750, 8. T W7R~7 3TSHT 383446, 9. U ofFHorm gosiiefi-
9969, 10. s gaT, 11, fmT g, 12, ofimr i, 13. o1 3R, 14. U Rproied UM -1, 15. T, apraifgs 9H-2, 16. U, deread wuHe-3210,
17. U #aNmepT TAUHS-3229, 18, U HaNrerT TAUH®B-3237, 19. U SFeRIMT TIUHH-3214, 20, T TYEONH TIGRS-3215, 21. U GBI $9-
328486, 22. U. 3R<PIIE $T 328494, 23. T WviwT 1 328508, 24. U gHNIF THUHD 3235, 25. U. BRipeeH TITHS 3234, 26. T BRipaH
TS 3230, 27. T BISTRTT T 328491, 28. T, SR<BIAIE IR0 328495, 29. v IR kit 255676, 30. T SRIINTH THUAG 136, 31. T
RIS TIwES 134, 32. U delpiky THUHDG 128, 33. U SRIfAINT  THUHG TIUHS 129, 34. oy SU TSI TS 131 SR U
Repies & ©U A vaifesd, 35. USTm IU TSIy THUHS 130 TR S I ¥hicd & Y § Teifosd) |

(1.A. alticum pall. CNG-14769, 2-A. alticum pall. CNG-23934, 3-A. fistulosum E.C.-609483, 4-A. ampiloprasum L. All 697, 5-A. chinensis
challong white Rakkyo, 6-A. fistulosum L. China All-646, 7-A. fistulosum All-750, 8-A. fragrance 1C-383446, 9-A. schenoprasum NGB- 9969,
10-B. Shubhra, 11-B. Super, 12-B. Purple, 13- B. Omkar, 14-A. aschalonicum pran-1, 15-A. aschalonicum pran-2, 16-A. sativum NMK- 3210,
17-A. macranthum NMK- 3229, 18-A. macranthum NMK- 3237, 19-A. tuberosum NMK- 3214, 20-A. tuberosum NMK -3215, 21-A.
angulosum EC-328486, 22-A. oschaninii EC-328494, 23-A. scenescene EC-328503, 24-A. hookeri NMK -3235, 25-A. fasciulatum NMK-
3234, 26-A. fasciulatum NMK-3230, 27-A. ladebourmun EC-328491, 28-A. oschaninii EC-328495, 29-A. griffithianum 1C-255676, 30-A.
oreoprasum MMK-136, 31-A. oreoprasum MMK-134, 32-A. cyathophorum MMK-128, 33-A. cariolinianum MMK-129, 34-A. spp. MMK-
131 Locally called Recoke, 35-A. spp. MMK-130 Locally called Skotse)

ST & ATEIH W AR g 97 Yfosg USATfodl o
TS T STHRUT
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SUARI H, $HHT YT Sy, T I AGam e 50,
100 @ 200 didiug @1 fssda axe 6 T2 (arfose
1.10) 1 gty 9ot & 70 T geard Sy, fsgama A iR
SR 50 & & SR Srerfafer ueifereptes o SR 7.
SYERIFH & AR dPHI A AT 16373, HiSe
20779, Wot® 1587 W6 GUHSD 3219 H ReeUs 6l
o ug TS| Sy, it IR AT & | R g
TR ¥ Roevs it i iR Isu IR % AT &
fosu St firTaT e @ el RvaTRa wdifereTes &
3iarid, 200 WUIgH &t ARG W S, 67 qufly fegad
PR TR I ReSUS TS SR I8 SHNT g3 STaifep
S 915 3 hAeT: 100 didies va 50 didied &t Argar i)

Induction of flowering in wild Allium species
for conservation through seeds

Among 139 different germplasm lines of 30 Allium
species being maintained at ICAR-DOGR, only 27
lines of eight species flower under short days of
plains. Non-flowering ones are thus propagated
vegetatively. Long term maintenance through seed
is safe and easiest way. Keeping this in view efforts
were made for induction of flowering and
production of viable seeds in these species by
extending photoperiod through artificial light and
sprays of gibberellic acid (GA,). On 70" day after
planting, plants of 10 non-flowering lines of four
Allium species were subjected to long day
photoperiod (9 hours day light followed by 10
hours supplemented light of 4 pmol m” s* PAR
using LED Lamps of 400W). In some treatments it
was supplemented with sprays of three
concentrations of GA, viz. 50, 100 and 200 ppm
(Table 1.10). After 50 days of continuous long day
photoperiod supplemented with GA, spray at 70
DAP, scape initiation was observed in four lines
namely CGN 16373, CGN 20779, ALL 1587 and
NMK 3219 of A. tuberosum. Significant difference
was observed for the days to scape initiation and
flower induction with different GA,concentrations.
Under extended photoperiod, foliar spray of GA,
200 ppm induced early scape formation and
flowering, which was followed by 100 and 50 ppm
GA, spray. Delayed and reduced number of scapes
and flowers were observed in the plants subjected
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to extended photoperiod alone. In contrast, GA,
sprays alone failed to induce scape and flowering.
Longest scape was produced under extended
photoperiod supplemented with  spray of 200
ppm of GA, followed by 100 and 50 ppm GA, sprays.
Similarly, plant height and pseudostem length in all
the four species were significantly higher under
extended photoperiod with or without GA,
compared to short photoperiod supplemented
with GA,. Tillers/plant, leaves/plant, leaf length,
leaf width and pseudostem length were highest
with GA, spray. The results thus indicated that
response to flowering was maximum under long
day photoperiod supplemented with spray of 200
ppm of GA,.

arfesat 1.10 : fIvaTRa udifiete aur/ sierar siy, fsema & uf iR-geae ofosgm egaiad & ufafesan

Table 1.10: Response of non-flowering Allium tuberosum to exteded photoperiod and/or GA, sprays

STEAR S, der | wEi ®eevs | 50ufded | Rosvs | BaTS
(frfiew) | =g | /dien feod |gof@ead | /dar | (F)
(3. FM T F | omae 9 | & wen
Treatment GA,; (ppm) | Plant | Tillers Days to Days to No. of Scape
Height | /Plant scape 50% flower | Scapes | Length
(cm) initiation opening /Plant (cm)
fReaTRa T ferepres+ 50 36.2 5.7 56.5 84.5 2.75 40.75
Ig, fese : 100 36.0 4.5 54 82 2.75 42.5
Extended photperiod+
GA, Spray 200 35.7 5.2 51 79 2.75 44.25
50 28.5 10.0 0 0 0 0
Ide Si, fsgara
Only GA, Spray 100 29.2 10.0 0 0 0 0
200 29.5 7.7 0 0 0 0
EECACSIEGRCHIEEA)
Only extended - 34.0 6.0 76.5 112.75 1.75 22.25
photoperiod
=T / Control - 29.0 8.2 0 0 0 0
TBTHE!/LSD (P=0.05) - 3.1 1.8 1.14 1.71 1.19 9.53
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Figure. 1.6: Response of A. tuberosum to flower induction
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3IRIG TR TS e ¥ 3fferehad quffa Sust ¢, egevivgT
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U SR UG BN faver derhd ST 20779
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16418 (17.13 T/8.) W U CZERIGH  IUHH WATS
1587 (15.77 e/8.) ® &of &t 7 (arfesepr 1.11)1

Evaluation of wild edible Alliums for foliage
yield and palatability

Nine perennial Allium species were evaluated for
foliage yield after three months of planting at 15, 30
and 45 days intervals of each cutting and compared
in three seasons i.e. summer (May), rainy season
(August) and winter (November). Foliage yield was
less during summer as compared to rainy and
winter seasons. Foliage yield was highest at 30 days
interval. Maximum foliage yield of 22.89 t/hawas in
A. tuberosum line All-1587 followed by 20.21 t/ha
in A. tuberosum Rott. Kuichai line CGN-16373
during rainy season at 30 days interval. During
summer maximum yield was 19.25 t/ha in A.
tuberosum line All-1587 followed by 19.12 t/ha in
A. tuberosum L.Hongzong Winter line CGN-20779
and 18.75 t/ha in A. tuberosum Rott.kuichai line
CGN-16373 at 30 days interval. During winter,
maximum yield of 18.16 t/ha was in A. tuberosum
Rott.kuichai line CGN-16373 followed by 17.13
t/hainA. tuberosumline CGN-16418and 15.77 t/ha
in A. tuberosum line All-1587 at 30 days interval
(Table 1.11). A. schenoprasum line NR-6 NGB-9969
and A. chinense line NMK-3249 and A. chinense
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TSIy U, ofFIDST G9tshy THRIR-6 TRt} 9969, T
g~ GIHH TIUHSD 3249 UG U Figa~F ST
dershr gree Yol § frase ggar eftl voegeRg
LT TUU® 1587 TUT U SERINH Jic PaTs aeishe
Hofie 16373 7 Tt HiH! J vhgH Iuo < g9fey
Ig TR et o o5y Suger 2|

Il AT UhT UfccRIl QT & o STIT=or G STl 2t
TS| AT ST GaTed "IuGs! & fosu 41 it afcrfspan
¥ Iiad aRomET @l arfeer 1.12 § gafar =1 81 T
egeRRTT etk WSt 16418 T U cgavigT U

BIToTT famex derehe HSi 20779 &t shyer: 2 Td 2.03
&Y ST &b ATer SEAR 3fipT T

aifesar 1.11 : gfegy vonfaal & gvffa s
Table 1.11: Foliage yield of Allium species

chollong line white Rakkyo had poor growth. A.
tuberosum line All-1587 and A. tuberosum
Rott.kuichai line CGN-16373 gave uniform yield in
all seasons and thus are suitable for year round
cultivation.

Organoleptic test was conducted both for raw and
cooked leaves. Results averaged over 41
individuals' response for seven organoleptic
parameters are presented in Table 1.12. A.
tuberosum line CGN-16418 and A. tuberosum L.
Hongzong Winter line CGN-20779 were better with
rating of 2 and 2.03, respectively.

FeTs 3aNTel UR yufifa SusT (27/%.) /Foliage yield (t/ha) at cutting intervals of

1.02 | 0.00 0.00 0.34
A. schenoprasum

NR-6 NGB-9969
T SR S
HisieT 15749

A. tuberosum Bawang
CGN-15749

T T 2 AT
s YRl

A. chinense -2 Chollong
white Rakkyo

566 | 1446 | 1230 | 10.81

3.43 1.35 0.54 1.77

e /LSD (P=0.05) 286 | 3.73 2.57 =

15 &7 / 15 days 30 37 / 30 days 45 &= / 45 days
weifer/ Species S| OFR<T | OwR | HI%¥| US| OFR<| FAWR | HIEW | HE| PR | FORWR | HIeg

May Aug Nov Mean May Aug| Nov| Mean| May Aug| Nov| Mean
¢ D 3249 299 | 118 | 0.64 1.60 | 5.29 350 | 336 | 405 | 461 | 347 | 351 | 386
A. chinense NMK-3249
T RN WiSieT 16418
Atuberosum CGN-16418 | 572 | 1279 | 1498 | 1117 |1548 9.79 | 1713 |14.13 [ 997 | 9.88 |14.67 [11.51
U SRR W 1587
A tuberosum All-1587 827 | 1450 | 11.63 | 11.46 [19.25 | 2289 | 15.77 |19.30 [12.11 |15.67 |19.47 [15.75
T IR JIC gl
JiieieT 16373

7.21 | 1142 | 10.64 9.76 | 18.75 | 20.21 | 18.16 | 19.04 |17.17 | 14.64 | 23.35 |[18.39
A. tuberosum
Rottkuichai CGN-16373
U SR IS fareR
el 20779

821 | 1158 | 647 876 [19.12 | 17.85 | 1299 | 16.65 [14.51 |11.44 [14.32 [13.42
A. tuberosum Hongzong
Winter CGN-20779
U R o,
A tuberosum Zimmu 6.87 | 1111 | 10.32 943 [ 14.59 | 12.03 | 11.70 | 12.77 [10.67 | 10.51 [13.16 [11.45
T oo TR
6 ol 9969

1.03 0.00 0.00 034 | 1.13 0.00 | 0.00 | 0.38

13.30

5.36 1.64 2.32 311 | 460 | 325| 202 | 3.29

6.57 6.15 5.36 -1 310 | 349 | 3.89 =

13.60 | 14.60 | 13.83 | 893 | 896 |12.95 [10.28




0

Annual Report 2015-16 @z

fesaT 1.12 : Uf5™ TSIl @t Sf-od TATEd 91 1-4 & UHT 37R@T oo R (1 = 94 31987, 2 =361, 3

=3id Td 4 =URig 7Tgl)
Table 1.12 : Organoleptic value of Allium species foliage on 1-4 scale (1=very good, 2=good, 3= average and 4=
not liked)
fsggustear * Allium species*
HIYGS / Parameter 1 2 3 4 5 6 7 8 9
1;I’GPE:T/Appearance 1.78 1.83 1.90 1.80 1.73 2.27 2.37 1.98 2.29
T'[H/Odour 2.27 2.18 2.24 2.12 2.27 2.37 2.32 2.22 2.24
1S / Taste 2.44 2.00 2.39 2.34 2.05 2.05 2.17 2.15 2.49
TRITI / Pungency 2.55 1.80 241 2.29 2.07 2.10 2.17 2.15 2.46
'\hT/Colour 1.71 2.05 2.05 1.76 1.80 2.24 1.93 2.24 2.00
g9 / Texture 2.15 2.23 2.63 2.41 2.34 2.27 2.27 2.39 2.24
PR u6g

%o _ 2.17 1.93 2.02 2.17 1.98 2.27 2.07 2.05 2.34
Overall liking
HAhos HIET

2.15 2.00 2.24 2.13 2.03 2.22 2.18 2.17 2.30
Overall Mean

*1. UfeRr aTgA=T UAUHD 3248; 2. U3 caRIeT ST 16418 ; 3. U5 cIsRINT WSS 1587 ; 4. U5 cgeRieH e FaTs
HiofieT 16373 ; 5. vfosgw eggeiam, g famex Hisfivd 16418 ; 6. Vi egaeivd R/ 7. vfosgw ofitor, THaTR-6 Tesiiet 9969, 8,
Ufeses cgERIvT §aTT, ST 15749, 9. Ufesas g1ge= -2 AT gT8e Yol

*1=Allium chinense NMK-3249, 2=Allium tuberosum CGN-16418, 3=Allium tuberosum All-1587, 4=Allium tuberosum, Rott.kuichai

CGN-16373, 5=Allium tuberosum, Hongzong Winter CGN-20779, 6=Allium tuberosum Zimmu, 7=Allium schenoprasum, NR-6 NGB-
9969, 8=Allium tuberosum Bawang, CGN-15749, 9=Allium chinense -2 Chollong white Rakkyo

HTTS BT AR TgaR THT ST+ & fosw 15, 30 T 45 fe
$ 9gaR W B: 7T U Y AN fALraren @r
sreR fpar mn (Arfesar 1.13)1 P e Jm,
BIAIISH, UTSHIAd 310 TAT M 9T & fosv yanfay,
P BT THT 3R 37dh! IRARBAT IFEHT TGS |
AR W, s el AT H 15 & 30 T b Faiast 3k
AR BT 31 15 el W, Rrg o |ery arferep [l
o (315.88 . Sftg/100 ) off Safp Wsfied
20779 § =g ar (153.96 . sfieg /100 am) efti
30 fAT & SuRwd Hisiied 16418 @ Hisfier 20779 @
BISHR TH! ISR Ueh IR | Sgay v A B off|
30 &t wR 3rferamam fthetes A wHisfied 15479 (542.21
fomm. Sfieg /100 7/ ) # oiR =gdam A ST 16373
(341.91 fogm. Sficg /100 a9) & o€ TSI 45 T )
Hisfier 20779 # arfdrram e @ (450.78 foam,
Sfieg /100 7M) 3R WUots 1587 H ~ggad A (91.06
oo Sfieg /100 919) U 71 JMHaR R B3aHas 9 §
15 9 45 f1 o ot o) 15 feasdta wies araverm H
Ry o 39 podHigs 93T (117.93 fr. a8 /100 7m)
a7 ¢ | ST 16418, WU 1587 qerm Hisfivd 16373

Nutritional properties of six wild alliums (Table
1.13) at 15, 30 and 45 days growth were studied to
find the best time for their harvest. Species, time of
harvest and their interaction were significant for
total phenol content, flavonoids, pyruvic acid and
protein content. In general, the total phenol content
increased from 15 days to 30 days and then
decreased. At 15 days, Zimmu had the maximum
phenol content (315.88 mg GAE /100g), whereas
minimum (153.96 mg GAE /100g) was in CGN-
20779. After 30 days all species were significantly
different from one another except CGN-16418 and
CGN-20779. At 30 days, maximum phenol content
was in CGN- 15749 (542.21 mg GAE /100g) and
minimum in CGN-16373 (341.91 mg GAE /100g). At
45 days maximum phenol was in CGN-20779
(450.78 mg GAE /100g) and minimum in All-1587
(91.06 mg GAE /100g). Flavonoid content in general
decreased from 15 days to 45 days. High flavonoid
content was found in Zimmu at 15 days (117.93 mg
QE/100g). Pyruvic acid content increased from 15
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4 15 9 45 &A1 dep UTgide 3 A1 H JGII 88 i
Hsfie 20779, Rrg Ter Hisfie 15479 5 st 15 4
30 AT T FQIRT 3R AgRIT P! ot TS| 45 & &
TGS ST H TUesUes 1587 H UTgwhiaes 3775 &l 31ferehar
a1 Ui TR | |t vt § $o WeE 9 & o e
T3 e S @ fieTl 45 AT R qUets 1587 § 78
3ffereper TS g (Tfesepr 1.13) 1

to 45 days in CGN-16418, All-1587, and CGN-16373
but in CGN-20779, Zimmu, and CGN- 15749 it
increased from 15 to 30 days and then decreased.
Maximum pyuruvic acid content was in All-1587 at
45 days. A mixed trend was observed for total
protein content in all the species. Maximum was
found in All-1587 at 45 days. (Table 1.13)

arfoar 1.13 : fAft= $ae deaR afY ¥ @ I a7 vfegg yonfadl $i qufore fRsam

Table 1.13 : Nutritional properties of wild edible alliums at different crop growth periods

yorfear | A1 R urswia® 3ns fAiRgs e |RF R g woaHasa o = Wil
il (umoles/g) (mg GAE/100g) (mg QE/100g) (mg/100g)
Pyruvic acid Total Phenols Total Flavonoids Protein

(umoles/g) at days | (mg GAE/100g) at days | (mg QE/100g) at days (mg/100g) at days

15 30 45 15 30 45 15 30 45 15 30 45

1 3.49° | 6.02" | 6.04' |256.33"| 401.14°| 326.95°| 72.02° | 59.77° | 72.13"|191.33"| 168.33°| 108.67"

2 248 | 7.08 | 9.0 [172.72°| 442.31°| 91.06"| 73.69° | 82.99" | 32.93 | 176.00" | 157.33° | 246.00°

3 3.85" | 543" | 7.42° [232.37°| 341.90°| 217.30°| 90.02" | 60.36" | 21.73" | 113.33° | 180.33"[138.67¢

4 295 | 6.96" | 6.06" |153.96° | 399.47°| 450.78"| 63.83" | 65.62° | 25.20" | 200.00" | 160.67" | 212.67"

5 464" | 6.12° | 3.48° [315.88a | 364.23"| 238.01°[117.93" | 75.52° | 42.53" | 231.33" | 148.00"| 152.67"

6 2.77° | 575" | 1.63" |229.76° | 542.21°| 395.32" | 93.82° | 72.13" | 30.93" | 148.33° | 175.00" | 195.67°

*1. Sl 16418; 2. TUas 1587 ; 3. Hisfitd 16373 ; 4. |t 20779; 5. &= 6. Hisfied 1574 ot = 0.05 W T S quif & A1 717

I v A R el €

*1:CGN-16418; 2: All-1587;3: CGN-16373; 4: CGN-20779; 5: Zimmu; 6: CGN- 157

Values with the same letters are not significantly differentat P=0.05

OENIH ViTged Eﬁf‘j\@qiq)"l

YIGIGI-WITST UG @ggd g [Aqensd,
RIS R GIRT

< G § P a8 W1 T Jedied (T T TS
o e, i odes v ofiET SieR & Jepraes wrfel
SIAMSRIR-712 Td SI3MNSIR-662 H SHE-1T U A Pgl
31fees o a1 ISt UTE TR 1 3T W H, U oA
Tl & 11 57 T SEgT Aehos1 Bl e bl TRAT|
ORE SHSRRUl o @y o TE g3t gresites, Wiferdi 743,
721, 733, 756, 753 T 18 # WIS o1 [FHAl &
TPHIE el FeIR [IIUH 1T IUST Gt ! T8 |

TR & R, P& 515 STHIRaT T Feie Tl T o3febt
A 140 STvRedT | & &g o & [Tl uid TRl F

Evaluation of garlic germplasm
AtICAR-DOGR Rajgurunagar

Twenty two accessions were evaluated during rabi.
Accessions DOGR-712 and DOGR 662 had
significantly higher marketable yield than check
varieties Bhima Purple and Bhima Omkar. In
another set, 57 new garlic collections were
evaluated with five check varieties. Thirteen
genotypes did not form bulbs. However, accessions
743, 721,733,756,753 and 18 had higher
marketable yield than check varieties.

During kharif 515 genotypes were evaluated, but
only 140 formed bulbs. Five accessions namely 489,



489, 761, 40, 152 Td 527 W SRRl SiGRUI Td SFK
gfRugear (90-100 &) o €1 wfas goi fme offem
i Td AT IMBR & HPEs Wil 761 @ 693
ISP TS TS| T e & 761 ey & 3ifdrepad Iust
(2.06 &/3.) <G @l el

TTHIITT-He T Nearsor arrar s (Wamgeiva),
iR grRT

el MHepTes < SicHTel ISt U 31 Heiferd o1 b fosq s
58 SepsHl T Heich 1haT T 7 el STerar Fehest
T oM I Ut 76.60 6. /2. | 427.40 . /2. & fi
off STafes Adfsrs v goia forem & g 51.98 6. /2.
oft| o Aeperri (Femddiva-sit-36, 3, 26, 24 v 20) H
S o v [AAEva-tH-1 & Jplas ek
oo IRy IuST aTs |

APIII- DN @ Segd Igae™ Feaea & 58
SFGE dUEhAT BT Jodiehd 4 ettt gt &
Sicrie foram Tl 37 el § SYRNSHeR-Thel-50 § 20
fih. /2. | SR SIeTSITAR-THA -6 H 349 fb. /3. T Bl
four g SuSt gof i TE|

IRASHT 2 : IRAR TS+ Ud Sia Srenfidg
gfaadi & ATeIw W WISl U9 Sgg Bl JTHTE!
USTA qdeiTch T STTATerd GUR

URFIRe FTT GfarTal T SUANT R HIH3TII— TSl T
FEgT AR QAT 7 =TT Bl 9 qAT Fegd Dl 2
fere ferepRict <t 81 o febet foffercy afirfer gRT =Tt
1 B TUT BT DI T e b eI o g1
fore =T Al o qar & R sl o it & fosg
Swged g1 Rutefei af & sicrfa, wmer &t gelt wiffa
et 2 TREARS IO Y ST TEd gY I
QIS U4 Seg Saa™ Feansd 7 @It $f e fhei
& faom, Td Stg-SEnfihr gfaaal o1 ST $d g1
WIS G Segd aFl § s STdee fAfdedr & goH w@
Qe P e H 10 TR SR < |

W TS g ST WToT fhe1 T ISt

BTG TTS & T TSI GeThl Bl qeaidd

TESl NIt U4 T (25 d9rehH ) dei @RIt (27 49 ) &
SR A Josia ot & 1T TR Foreh deTshHl T
i fohaT TaT| TSt Wk % SR, WS o
foeet ofimr afa (56.40 T/2.) & Ihae SIaiSamR-
1606 (62.70 &/3.), Sr3oNamR 1608 (61.44 /3.
Tq 3Refdr-2 (59.12 e /3.) ¥ Pgl SeeR IUST gt
TSI 37 foel o T U & 58-69 Ufiierd dal & AT TR
BB, IFSIBR TAT TS 3MBR &b g (AT Pg IR 108-
115 I) o 86-92 ufderd fauvm aw uw eft Ig
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761, 40, 152, and 527 had early germination and
early maturity (90-100 days). Accessions 761 and
693 were found promising over check variety
Bhima Purple and Bhima Omkar. Among these
accession 761 was the highestyielder (2.06 t/ha).

AtICAR-CITH, Srinagar

Under long days, 58 collections were evaluated for
yield and related characters. Marketable yield in
these accessions ranged from 76.60 q/ha to 427.40
g/ha, compared to 51.98 q/ha of local check. Five
collections (CITH-G-36, 3, 26, 24 and 20) had
marketable yield higher than the best check
CITH-M-1.

Fifty eight germplasm lines from ICAR-DOGR were
evaluated under long day conditions. Marketable
yield of these ranged from 20 q/ha in DOGR-FB-50
to 348 q/hain DOGR-FB-6.

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

Using conventional breeding approaches, ICAR-
DOGR has developed 9 onion and 2 garlic varieties
since its inception. Six onion and one garlic
varieties have been notified by Central Variety
Release Committee. These varieties are suitable for
growing in different parts of the country in
different seasons. During the year under report,
besides continuing our conventional breeding for
open-pollinated onion varieties, ICAR-DOGR also
continued efforts for development of onion
hybrids, and creation and exploitation of new
genetic variability both in onion and garlic using
biotechnological approaches.

Breeding improved onion varieties for table
purpose

Evaluation ofred onion advance breedinglines
Advance breeding lines were evaluated during late
kharif and rabi (25 lines), and kharif (27 lines)

along with checks. During late kharif, DOGR-1606
(62.70 t/ha), DOGR-1608 (61.44 t/ha) and RGP-2
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forei Sire gl & gt off ofk 319 15 Tftrera & ot oo AR
TS G U1 ISR P IR HIE Y = HUSRUT &fer
SIaISMaTR 1605 (26.13 Tfcierd) H, Td TgURI hHI:
SRS 4 (33.40 wfderd) @ SaisfiamR 1614 (35.23
yfcrerd) 9 urg |

%l & GRM, PTa-TH-1 (47.89 T/.), HTI-TH-2
(46.06 T1/2.) Td SSASNR-1611 (44.00 &/2.) P
IS FAAS o et o arfdy (41.17 €1/8) &
T el SATGT ot Dl Tg| 9 el H T IS b 41-68
TfreTa el o AT TR BB, SFSIHR AT TS BR P &g
(3IRTT dg R 73-80 UTH) T 98-100 wfcreret fauor
g U oft T AT € A R g 9 dR a1 dgl |
g f| HUSRUT & IR HIE ULAN, =IH HUSRUT &ffy
SIASI3R-546-St3R (17.51 wfdrerd) H vd qguRr=
T SIMSRIR-1605 (20.33 wfderd), ofiar erfa
(20.59 ufcreret) va ofm foee (23.96 uftrerd) # urg 2|

% & SRM, T8 Joi e ofimr guR (19.97
e/2.) & ghEe L3iNaR-1609 (2555 &/3.),
Fea--1 (24.42 T/R) T SWeieilerR-1414
(22.73 T/%.) # P&l SR IUS @ DT TS gD
|1 & & foet | 3FIh uResdr (dier Rmur % 83-97
&1 eaTd), 86-96 ufcrerd fauur Irg Suw Ui T 3iR
3 e s T AR a1b bl & ot gt off|

BT TS & TR TSI GeTshHl BT JeichT

FIIS g [Pl P A gBt @%b R 56
TSTeh 9TehHl, I & SR 54 deTshHl 3Tk @RIt &b SR
50 GeThHT T Tich T TRITI Tt @RIt & QRH,
AN ot oo i arferet (56.91 /3. o e
THh-07-H1-3-8laR-3 (77.13 &/.), RS-
2-IRA-AG (71.79 TT/3) W@ TWhh-07-H-3-
SaTR-1 (70.89 ©7/.) Al TS derhAl H el e
JUST gof ol TS| 3 derhHl § 60 Hfcrera = oft 3rfere v I
qres g, 90 ufierd fauve Irg Sust @R 110 a9 @
ST eI TR IR TRAT| I dhH TS e 1 o &
3R ST AR aTe dhgl Y v 7 wfererd | oft o eff ek
g 3TH! YUSRUT &1l & |

< b SR, S -1 foe ofie o (44,52 €/%)
& AT AT PR TR ARSI -3-T353TR (64.00 /),
RS -1-3Rfl A5 (62.13 TH/3.), SIRSd-2-
HTI-Ae (57256 TT/3.), ARSIUI-4 -SIR (56.46
T/3.), ARAd-4-t3R - (53.84 ¢H/3.) iR
SaToNoR-1064-81R (48.42 &7/2) ¥ @ I=wR
IuT Gof Y TS| S derET N 40 uferd ot @1t U e
a1 3, 90 Hfcrerd oM vy Iust, 80 AT T 3TRAd g
R YRIT 7T 3R A1 & I GMhH SIS 9 AR ated el o
T | HUSRUT % IR HIE ULAN] =L HUSRU &R

(59.12 t/ha) yielded higher than check Bhima
Shakti (56.40 t/ha). These had dark red, oval and
big bulbs (av. bulb wt. 108-115 g) with 58-69%
bulbs of A grade and 86-92% marketable yield.
These were free of doubles and had less than 15%
bolters. Minimum storage loss after four months of
storage was in DOGR-1605 (26.13%) followed by
RGP-4(33.40%)and DOGR-1614 (35.23%).

During rabi, KH-M-1 (47.89 t/ha), KH-M-2 (46.06
t/ha) and DOGR-1611 (44.00 t/ha) yielded higher
than check Bhima Shakti (41.17 t/ha). These had
dark red, oval and big bulbs (av. bulb wt. 73-80 g)
with 41-68% bulbs of A grade, 98-100%
marketable yield, free of doubles and bolters.
Minimum storage loss after four months of storage
was recorded in DOGR-546-DR (17.51%) followed
by DOGR-1605 (20.33%), Bhima Shakti (20.59%)
and Bhima Kiran (23.96%).

During kharif, DOGR-1609 (25.55 t/ha), KH-M-1
(24.42 t/ha) and DOGR-1414 (22.73 t/ha) yielded
higher than check Bhima Super (19.97 t/ha) and
had early maturity (83-97 days after
transplanting), 86-96% marketable yield and were
free of doublesand bolters.

Evaluation ofred onioninitial breedinglines

Fifty-six breeding lines were evaluated during late
kharif, 54 lines during rabi and 50 lines during
kharif along with checks. During late kharif, eight
lines including LK-07-C3-DR-3 (77.13 t/ha), RGP-
2-Rb-Sel (71.79 t/ha) and LK-07-C3-DR-1 (70.89
t/ha) yielded higher than the best check Bhima
Shakti (56.91 t/ha). These lines had more than 60%
A grade bulbs, 90% marketable yield and 110 g
average bulb weight. These were also free of
doubles, had less than 7% bolters and good bulb
storability.

During rabi, RGP-3-LR (64.00 t/ha), RGP-1-Rb-Sel
(62.13 t/ha), RGP-2-Kh-Sel (57.25 t/ha), RGP-4-DR
(56.46 t/ha), RGP-4-LR (53.84 t/ha) and DOGR-
1064-DR (48.42 t/ha) yielded higher than the best
check Bhima Kiran (44.52 t/ha). These lines
recorded more than 40% A grade bulbs, 90%
marketable yield and 80 g average bulb weight, and
were free of doubles and bolters. Minimum storage
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ATfesapt 2.1 : AIRSHYI-1 TG RS -2 Hi v v Iust 1d $5 I
Table 2.1: Marketable yield and total yield of RGP-1 and RGP-2

ufafse v @ U (e1/8.) $ 9uSt (S/7.)
Entry Marketable yield (t/ha) Total yield (t/ha)
il Wt | Aew | WIS ge | Wl W | weg | wd9s g
2011-12 | 2013-14 | Mean |fHE S TS| 2011-12 | 2013-14 foet r gon
Rabi Rabi A afg (%) Rabi Rabi Hafg (%)
2011-2012| 2013-14 % Increase 2011-12 | 2013-14 % Increase
over over
best Check best Check
of mean
JIRSiH-1 RGP-1 29.38 36.34 | 32.86 17.50 31.75 | 37.04 | 34.39 16.14
SRS -2 RGP-2 37.73 36.10 | 36.92 32.00 38.80 | 36.73 |37.76 27.52
T A
(Forig fope) 21.45 30.85 | 26.15 2231 | 3274 |27.52
Bhima Kiran (c)
o7 afea
(Fosig fopem) 26.32 29.61 | 27.96 27.26 | 3197 |29.61 -
Bhima Shakti (c)
TUS3R
(Forirg fopem) 23.04 2837 | 25.71 23.97 | 3059 |27.28 -
ALR(c)
TeUFel /LSD
(P=0.05) 2.62 5.04 3.83 3.12 3.78 3.45 -

Tt ¥ Hihg WTST & TSI GeTRH1 BT e

IRE WA U4 SFHI URMS T dehal Bl Jeich
IS o1 bl o T fpaT T | derehH Seeg - 147
-3 (42.23 &1/3.) § T4 oy fepe oftan ogar
(29.01 T/%.) & P gl TP IUST Gof bl T3 |
uiT gershHl T Seeg 407 TEI-3, Se3-408 TSi-3,
Teeg-411-3, g 406 -5 W Seog—147 TH-3
F 100 Ufierd &g fuue A I 9133 9| HUSRYT & 3
qTg Y9aTq SIgi 12 derehal ¥ JugRor &ty 71t 4.55 9
20.75 wfcrera off agi goa fm o I8 20.98 ufirerd
oft| & o= GRiemr §, 10 WId U 11 URMYS ueiHs
GershHl DT el fohalT TATI Ui JUshAT TAT S
009 TEt-3 (30.26 T/2.), Sseg-419 TEI-3 (28.59
T/3.), $8g-197 WI-3 (27.73 27/3.), sg-303
-7 (2769 TI/3) W S=g-361 TSl (26.45
T/3.) © TS g fope ofimr 9aar (25.39 <1/R.)
< 31fh STaT FHGeT SIS G5 Dl TS| HUSRYT & &I HIg

Breeding onion varieties for processing and
export

Evaluation of white onion breedinglines in rabi

Twelve advance and 21 initial breeding lines along
with checks were evaluated. Line W-147M-3
yielded (42.23 t/ha) higher than the check Bhima
Shweta (29.01t/ha). Fivelines W-407 AD-3, W-408
AD-3, W-411-3, W-406 EL-5 and W-147 M-3 had
100% bulbs of marketable grade. In 12 lines
storage loss was only 4.55-20.75% after 3 months
as compared to 20.98% in the check. In another
trial, 10 advance and 11 initial breeding lines were
evaluated. Five lines viz,, W-009 AD-3 (30.26 t/ha),
W-419 AD-3 (28.59 t/ha), W-197AD-3 (27.73
t/ha), W-303 M-7 (27.69 t/ha) and W-361 AD
(26.45 t/ha) yielded higher than or at par with
check Bhima Shweta (25.39 t/ha). Storage losses in



UeTd, IS A fhet H 36.08 Tftierd di HusRoT
&7 b epracs 9 FeRPAT H WUSRU &ify 7.41 A 33.48
gfcrerd & dta urg TS| < ATE e HUSRYT aRfRUfal
T Seeg—303 TH—7 IS UTT TR |

T T oIt =13 ol Wehg WIS e / el ot Jeaiapet
AT YT ash § A0l | [Jafia o dteden @
T G 3 SR ot T (arfosent 2.2) | STgt +fer

93T x4 T T (T, 9 faenfid dean o 14.44 /3.
HI e 31 o aw Iu OiE ¥ Sefp gD

SR TG -100 8eeg—-220 (Th,)H 8.74 &/, &t
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9 lines after 2 months ranged between 7.41-
33.48% compared to 36.08% in the check. Line W-
303 M-7 was the bestin storage for 3 months.

Evaluation of white onion populations of third
massing cycle

Six populations (Table 2.2) developed from crosses
in third massing cycle were evaluated in kharif.
Population from Bhima Shweta x Bhima Shubhra
(F,) had the highest marketable yield of 14.44 t/ha
followed by MS-100 x W-220 F, with 8.74 t/ha.

arfeset 2.2 : TRI% & SRE JAIT AT g A e dear 1 ugef=

Table 2.2: Performance of populations from third massing cycle during kharif

GresiE $.3.(c1/8.) | RAS.(e/R) | FsHE(%) | $.9. 3.9 (%)

Population TY (t/ha) MY (t/ha) Doubles (%) TSS (%)
T <A x offE g O 18.89 14.44 16.47 12.40
Bhima Shweta x Bhima Shubhra F,
THEH-100 x S&g-220 T, 13.93 8.74 0.00 11.73
MS-100 x W-220 F,
geeyg 220 (dt) / W- 220 (P) 3.67 3.67 0.00 10.53
TATH-100 x S&e 361 T, 11.20 8.57 15.29 12.00
MS-100 x W-361
TATH-100 x S5 482 T, 10.16 8.49 6.35 11.45
MS-100 x W-482
TATH-100 x S5y 441 T, 8.40 8.40 0.00 10.07
MS-100 x W-441 F,
S 009 x 222 Th, 8.42 6.22 5.26 9.84
W-009 x 222 F,
&St/ LSD (P=0.05) 5.63 4.61 9.91 1.93

. 3. PG I0; AN, : Fuue I SusT; $.g.31.0. : $& gomelie 3 uaref
TY= Total Yield; MY=Marketable Yield; TSS = Total Soluble Solids

JhRT T b A I RId IR UHeRiwea &1 Jedid &l
T & SR fopam T (difeset 2.3) | veaT JIRSH3M -
53 THTA-100 (T,) § 100 Ufcrera o are dal &
[T 25.45 T /7. D e e fAUv I S uig
TS 98 $HD IR A& 595 Teegg did (Th,) o
22.05 /7. & fauue I Iust uig g1 394 oS a1
&g T8l ¥ 3R AR a1 g it g5 PH A1 HUSRU &rfl
STgl 595 Tuhssey (Th,) § 5.87 ufierd eff ag
AMRSMTNT-53 THTT-100 (T, ) H I8 6.72 Hfcrerd oft |

Four populations (Table 2.3) developed from third
massing cycle were evaluated in rabi. Population
RGO-53 x MS100 F, had the highest marketable
yield of 25.45 t/ha with 100% marketable bulbs
followed by population 595 x W.E.Comp F, with
22.05 t/ha marketable yield. There were no
doubles and only a few bolters. Storage loss was
5.87% in 595 x AFW F, followed by 6.72% in RGO-
53xMS100F.,.




M aiffep ufieeT 2015-16

arfeset 2.3 : & & IR Fefta vaiaa s | faaRia wean a1 uge

Table 2.3: Performance of populations in third massing cycle during rabi

dlerien F.3. |faans.
Population (/%) | (=/%.)
TY MY

(t/ha) | (t/ha)

RT3 -53 x TATH-100 (T, )

25.45 25.45
RGO-53 x MS100 F,
595 x S&gg HIFd (Uh,) 23.46 22.05
595 x WE.Comp F,
T e x 111 (TF,) 23.51 22.05
Phule Safed x 111 F,
595 x Tuhgeey (TUW,) . T 20.24
595 x AFW F,
B3 THS / Phule Safed 22.64 21.03
TBUEs!/LSD (P=0.05) 5.44 5.90

Sgdhe | ARTS |P. §. OLU.| 3 HIg B HUSRYI
(%) | #=(%) | (%) & g &l
Doubles | Bolters TSS ufaera

(%) (%) (%) % loss after 3
months of storage

0.00 0.00 11.12 6.72
0.00 1.38 11.76 22.95
0.00 0.00 10.48 13.54
0.00 0.00 11.96 5.87
0.00 0.00 10.84 39.02
5.67 2.28 1.41

. 3. I I0; AT, : Qe 9 SuT; $.9.31.9.: T& goels 3 uaref

TY= Total Yield; MY=Marketable Yield; TSS = Total Soluble Solids

9 o gorielis o ueref ars Whe WISt JersRHl a1
ToTh

W% & IRE 9 Po goielis o uqref a ard
deThHl T e fma T (drfesent 2.4)1 12,55 @
13.27 9frerd & $5 geotefies 3T ugref & A1 fferepad
fauur I IuST shHeT: Seegaci-23 € (9.60 /%)
¥ 14 TgRid Seeguact-23 &t (6.56 1/3.) H oof &Y
TS1 T T (10.12 URterd) & gepree dershd Taci-
SfeR-2 -9 6 TAERA (14.97 ufierd) ¥ dd
31ereh o5 gosrefies o1 aref of oy )

Evaluation of white onion high TSS lines

Seven high TSS lines (Table 2.4) were evaluated
during kharif. Highest marketable yield was in
WHT-23 D (9.80 t/ha) followed by WHT-23 B
(6.56 t/ha) with 12.55 and 13.27% TSS,
respectively. Highest TSS (14.97%) was in line
HT-GR-2B-M6 SMC compared to 10.12% in Bhima
Shubhra.

ST 2.4 : TR & R I Fo goelies 3T ugref derhHi o1 ugef

Table 2.4: Performance ofhigh TSS lines during kharifseason

CEEL] 3. 3. fd.a.8. | Ssde | dRIS | F. 9. 3N

Line (/8) | (/) (%) 3 (%) 9. (%)
TY MY Doubles Bolters TSS
(t/ha) (t/ha) (%) (%) (%)
SeegUac! - 23 S1/WHT-23D 12.28 9.80 14.93 0.00 12.55
Seeguac! —23 d1/WHT-23B 8.68 6.56 14.16 0.00 13.27
TEIc] Sl -2 T-TH-6 TR (18-19.8) 3.41 2.40 16.74 0.00 13.96

HT-GR-2A-M-6 SC (18-19.8)

continued on next page....
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CEEL 7. 3. fa.a.s. | Ssde | ARTS | F.9. 3N
Line (e1/2) | (e/%) (%) b (%) | 9.(%)
TY MY Doubles Bolters TSS
(t/ha) (t/ha) (%) (%) (%)
TSR -2 dI-T7-6 TR (18-19.8) 2.29 1.41 15.18 0.00 14.97
HT-GR-2B-M-6 SMC (18-19.8)
Tt -SfieTR-5 fl-7H-6-THTR 1.95 .27 1.71 0.00 13.12
HT-GR-5B-M-6 SMC
gl —SflerR -3 d1-TH -6 (15-17.8) 1.67 1.16 7.98 3.57 13.71
HT-GR-3B-M-6 SMC (15-17.8)
QT ~AIR -4 fl-TH-6-TATR 1.96 1.07 19.22 0.00 12.87
HT-GR-4B-M-6 SMC
T o (ot o) 32.15 30.18 2.75 0.00 10.12
Bhima Shubhra ( C)
THTAS!/LSD (P=0.05) 5.63 4.61 9.91 1.70 1.93

P. 3. I Iu; AT, : Quom O SusT; $.g310. : $& gomiehie 3 uaref

TY= Total Yield; MY=Marketable Yield; TSS = Total Soluble Solids

Wt A o 99 g% goeis o uerf sier are e
GershHI T Jeieh T 1| Faifere fuur Jg Sust
Gorhe Sseqaci-23 1 (1654 &1/3.) H, vd aguRid
Seequaci-23 € (15.0 T/z.) H & 6t T derspA
Seeguae-23 #t td Seuaci-230 H 33 gl 3/
ugref shHeT 17.41 TG 17.34 Ufcerd oml ugg ufierd
Ht 31 Po5 go1elics ST dared & AT 90 Tfierd &g
16 IR GTHAT DY T Dl T |

g Uit x fageft st daru s uge

Wl AT &b GRE Y Teiftere @ fagelt despAi &
HPROT A RIS 13 G Td 4 Ules FeEhAT BT g
ot 7t At At o o mam| Fdes goda fo
AT 9IaT (29.01 €1/7.) & A TSI I W A6
e derhAl A el i fuuE O SueT (29.56
47.12 T1/3.) TS TS| A1 fhed & Gahlae & The
QIS deRhHT T Se-23 9I$-26 (Ieey) Th, T,
qer ft-22 J5-26 (Ieeq) Th, TH, H IUS BEl saTaT
urg TE1 e fhe (10.76 Ufierd) & ghEs I
goefies 3T uaref 3ier &1 denpHl § ST B |
S1eT (11.46 9 12,56 Tfcrerd) ol IR e derhHi 5 &,
gerhH TH-19 *g-9 (ar¥) Tk, 1w, (35.56 &1/8.) |
qdNS Gl v vl diareR (25.34 @/3.) R
SIS U Gt i T3 |

Three high TSS lines were evaluated in rabi.
Highest marketable yield (16.54 t/ha) was
reported in line WHT-23 B followed by WHT-23 D
(15.0t/ha). Population TSSwas 17.41 and 17.34%
inline WHT-23B and WHT-23A, respectively. Four
lines having 90% bulbs with more than 15% TSS
were identified.

Performance of short day x exotic onion

crosses

Thirteen white and four yellow lines obtained
from the crosses between short day and exotic
lines were evaluated during rabi in third mass
selected generation. Eight white lines had higher
marketable yield (29.56 to 47.12 t/ha) than check
variety Bhima Shweta (29.01 t/ha). The yield of
two white lines viz, W-23 x Z-26 (W) F,M, and V-
22 x7Z-26 (W) F,M, was higher than the check. Ten
lines had significantly higher TSS (11.46-12.56%)
than check (10.76%). Out of four yellow lines, the
line S-19 x I-9 (Y) F,M, (35.56 t/ha) out yielded
check Arka Pitamber (25.34 t/ha).
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Bl W% & IR Athe WISl UoT-d Gqhal Bl
TeATH

TSl @RIh & SR $ 41 T Td TR Toivieh derehat
1 Yeie fora T R & Seeg-185 Ue-4 (62.44
TI/R.), Sg-197 TE1-3 (58.33 T1/7.) W Seil-344
T (56.32 &/3.) ¥ wddm gedig fovm ot g
(40.32 T/3.) & TP Pal I=AR IUST Got Dl T3 TRl
qeeh Seog—185 JUB-4, Seeg—197 TEl-3 Ud S&eg—
119 U5-5 AR a1 el | Jod o, el G et Him
AT 5 31.93 Ufyerd AR a1 &G T Y| &1 718 HUSRY P
U9, 4 GMHHI JAT Seeg-302 TSt, Sed-009 Tel-3,
Y -174 TUH-5 T Seg-420 Tel-3 H HUSRU &ffcy
STeT 20 Tfcrerd A it e oft a8l Josi e i g 7 9
24.52 gifcrerd urg 75|

T 3 URI&IT H, G5 5 USTIDb GRHAI DT Hedib Tl
7| ST GeEhAT AT Seeg—419 UB-5 (43.01 &/8.) W@
Se3]-355 Tel (39.71 &/%.) N Fas o1 fohes offm
AT (44.43 TT/R.) & HD1eIe Dal Ah IUST Gof Dl T |
Fa1fYe T IS a1 G Seed]-419 0 (47.83 Tfirera) H,

AIfesapT 2.5 : UBH WH & SR THoit Gerhal o1 ugef

Evaluation of white onion breeding lines
duringlate kharif

During late kharif out of 41 advance and initial
breeding lines evaluated, three lines W-185 EL-4
(62.44t/ha),W-197 AD-3 (58.33 t/ha) and W-344
AD (56.32 t/ha) yielded higher than the check
Bhima Shubhra (40.32 t/ha). Lines W-185 EL-4,
W-197 AD-3, and W-119 EL-5 were bolter free,
whereas check Bhima Shubhra had 31.93%
bolters. Losses after two months storage were less
than 20% in 4 lines viz,, W-302 AD, W-009 AD-3,
W-174 EL-5 and W-420 AD-3 compared to
24.52% in check Bhima Shubhra.

In another trial, 5 breeding lines were evaluated.
Two lines W-419 EL-5 (43.01 t/ha) and W-355 AD
(39.71t/ha) had yield comparable to check Bhima
Shubhra (44.43 t/ha). Maximum A grade bulbs

Table 2.5: Performance of LG lines during late kharif

SHevey $.3. |fAaS | Nsdg | RIS |F. 9. 31.9.| 2 TTg S HUSRY
Genotype (/%) | (e71/%.) (%) | @5 (%) (%) & e &ifer
TY MY Doubles | Bolters TSS ufcrera
(t/ha) (t/ha) (%) (%) (%) % loss after 2
months of storage
ST Y Usoll-208-3 (TAAT)|  65.56 55.56 | 16.09 0.00 10.80 41.75
White Genepool LG-208-3 (SC)
TEISC SIUT DIFT Teoil-209-2 57.73 55.31 0.00 3.23 10.67 25.29
White GP Comp LG-209-2
Secg—448 Uoeil-209-4 57.53 53.28 3.92 2.97 10.64 31.65
W-448 LG-209-4
TEIZe St HiFg Theii—209-1 55.53 53.17 2.72 0.00 11.09 17.95
White GP Comp LG-209-1
cgIsc ST Iy Tesii—209-4 64.28 46.51 16.64 9.45 11.63 27.44
White GP Comp LG-209-4
T guT (Joa fope) 63.49 40.32 484 | 3193 10.52 24.52
Bhima Shubhra (c)
THUAS! /LSD (P=0.05) 14.06 12.89 | 12.44 14.73 0.81 12.07

. 3. I I0; AT, : Ruvm 2 Su1; $.319. : T& goes 31 uaref

TY= Total Yield; MY=Marketable Yield; TSS = Total Soluble Solids




Td TgURI i1 febed “fHT T (46.92 wifererd) H 1w
Q| URYT & QI AT 4eaTd 30 Hfierd & &4 &ifil Seei—
406 $T%-5 WRA (20.67 vfderd), Ssg-414 -5
(24.33 ufyerd) W geeg-419 $T&-5 (25.90 Hfyerd)
¥ Gt T TS STafch S3Ih! GoTT H o113 febest T oo
43.10 fcrerd &1 9ueRY & <@ @ A I P
gl o ueref (15.6 Hferd) aré Ta dershd
Seequaci-23 TH 30.32 T/ 2. &l U &1 I T3 |
Bt Tw & SRM AR IS B A Gad Ahe WIS
FeHHI BT ATDT

U TR HIRH b QR T FART AR dTeh bl l
Bt 81 uekell N A9 & SRM S dgl A Ard
Tec @RH (TosotT) dershd fIeRia g U1 geeg—009
UGSt 208 3UG-2-3 Pl BISH T JeshAl H o113
et & gpae Pl AfIH IUST Gt D T3 3R FAAS
Joira fet offmr gur (40.32 e/3.) & e IR
Pl § SPGB I gl JTYDp [Ique AR 3T
(53.17 | 55.56 ©/3.) BRI & TE1 §T TeboiT arehl
o AR a10 G el §Y STafeh o dershHl A +ff AR AT b
&1 | 10 ufierd 3 o4 off SEfh gag e i
9T H I 31.93 ufcrerd oft (arfosant 2.5) |

TR & SR WS WTST & FoT-I 4 TshHl Bl Jea
TRI% & GRM P 50 WA Td TRID ToTeh dashH| b
Tegie faam i R ¥ ura derhhi (29.83 9 32.00
a/3.) 4 Ad9s e fbe oftm 9w (29.81 /%)
g 3 IuS gIRAG Y T gea fhet (10.03
Tfrere) &t SrUer 28 ForshHl § SPEHIT ©U H dal AfIp
$& g1l o ugrel U | $RiY TR o fohe
(98.67 fo7) &t 3rvem 43 Gorhy M gRusdr (84
&) aTeb &1 Uep o1 uRtervT o G5 45 deTHHI DT Heieh
fopa T e &1 dershAl Seeg-361 (29.31 €/7.) W@
Teeg-448 (30.43 T/.) H IS T foheay o
9T (27.88 /) W 31fRieh Sust g1fIes o |
TRFIR® Y gRT e § tw, daR vl @
faer

IS WTST 6T T, T (] BT e
TESt @RI HIFH b QR 319 Yol G I e b
A1 59 Th, FehR fbedl b1 Jegiep1 febam Tl fagur
I U & fosy 39.89 wfcyerd (Slensfiemx grzfes-35
H) TP D s 3NoTaT uTS T3 | faIgu a1 Ius & fosy
IS g1 e ofiT R (38.45 ©7/3.) Y andar
Ui Uk, Aax fae e deiefieR giefis-35,
SlafistleR  grsfos-34, SlefsfleR  gsfas-56,
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were recorded in W-419 EL-5 (47.83%) followed
by check Bhima Shubhra (45.92%). Storage loss
after 2 months was less than 30% in W-406 EL-5 SC
(20.67%), W-414 EL-5 (24.33%) and W-419 EL-5
(25.90%) compared to 43.10% in check Bhima
Shubhra. One high TSS (15.6%) line (WHT-23A)
yielded 30.32 t/ha.

Evaluation of white onion bolter-free lines
duringlate kharif

Bolters are major problem during late kharif. Seven
late kharif (LG) lines were developed from the
bulbs produced during late kharif season. All the
lines except (W-009, LG-208 and EL-23) gave
higher yield over check and four lines produced
significantly higher marketable yield (53.17 to
55.56 t/ha) than check Bhima Shubhra (40.32
t/ha). No bolters were recorded in two LG lines and
in others bolters were less than 10%, whereas it
was 31.93% in check Bhima Shubhra (Table 2.5).

Evaluation of white onion breedinglines during
kharif

During kharifout of 50 advance and initial breeding
lines evaluated, five lines out yielded (29.83 to
32.00 t/ha) the check Bhima Shubhra (29.81 t/ha).
Twenty-eight lines had significantly higher TSS
than the check variety (10.03%). Forty-three lines
were significantly earlier in maturity (84 days)
than check (98.67 days). In another trial 45 lines
were evaluated, and two lines W-361(29.31 t/ha)
and W-448 (30.43 t/ha) out yielded the check
Bhima Shubhra (27.88 t/ha).

Development of F, hybrids in onion through
conventional method

Evaluation ofred onion F, hybrids

Fifty-nine F, hybrids along with their parents and
checks were evaluated during late kharif season.
Standard heterosis up to 39.89% (in DOGR Hy-35)
was observed for marketable yield. Five F, hybrids
viz, DOGR Hy-35, DOGR Hy-34, DOGR Hy-56, DOGR
Hy-47 and DOGR Hy-46 had more than 20%
heterosis for marketable yield over check Bhima
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SI3MSTIeR Befis—47 Ud IR gsfis—46 ¥ 20

Tfrer a1 FepR SIS Ut TS (TATesept 2.6) | HUSRUT

Super (38.45 t/ha) (Table 2.6). Minimum storage
loss after four months of storage was in DOGR

ATTSDT 2.6 : TBAT TWRIB (2014-15) P SR TAS TS B AT UTa U, Hepx oo
Table 2.6: Five best performing F, hybrids duringlate kharif (2014-15)

T, TR $.9. |f3.a91.3.| Ra%. | sdg | AR |F.8L0.| 0.8 |3y | o1 e divw

F, Hybrid (z/8.)| (z/8.)|wr. (3m™)| (%) |@E(%)| (%) | DTH | E:P | & GHEas Wax
TY MY MBW |Doubles| Bolters| TSS aMerar afg (%)
(t/ha) | (t/ha) (g) (%) (%) (%) Heterosis over

Check BS (%)

glaffiem

gefis-35 61.68 | 53.79 | 106.16| 3.55 8.60 11.64 |116.00| 1.05 39.89

DOGR Hy-35

glansfiem

gefos-34 61.61 | 4895 | 103.48 | 12.40 8.00 11.62 |121.33] 1.08 27.30

DOGR Hy-34

RIS

gefis-56 5483 | 47.49 89.87| 1.12 | 10.93 11.80 |119.33] 1.25 23.52

DOGR Hy-56

glansfiem

gRfe-47 62.00 | 46.80 | 108.00| 0.00 | 24.52 11.40 |118.00| 1.14 21.72

DOGR Hy-47

glenfiam

gefis-46 62.74 | 4647 | 10526 | 16.11 8.62 11.47 |122.67| 1.09 20.85

DOGR Hy-46

AT IR

(Fora fre) 4750 | 3845 83.06 | 6.02 8.77 11.47 |128.33] 1.08 S

Bhima Super (c)

TBHTIS! /LSD

(P=0.05) 6.59 5.26 13.70 | 12.17 | 16.37 055 | 882 - -

F. 3. P& Iu; RAS. : RFuoe dr Iust; [avdsa. ; Quue 99 68 9R; $Y31. T goeis 3/ ugref; 1. ot : gRugedr
afer; &, : g - el gy orgura; dhud. ol g
TY= Total Yield; MY=Marketable Yield; MBW= Marketable Bulb Weight, TSS= Total Soluble Solids; DTH= Days to Harvest; and
E:P= Equatorial and Polar ratio; BS= Bhima Super

< 5 P R, 60 Th, R IR 1 Jodiehd I

Ugent W@ Jori el & ey o maml StefisiieiR
gTsfos—30 H fAuur awr Sust & fosy 21.18 wifcrerd dep it
D PR ANTdT 1S T3| fAUuE I/ ST & A9y |

During rabi, 60 F, hybrids were evaluated along

with their parental lines and checks. Standard

heterosis up to 21.18% was observed for
marketable yield in DOGR Hy-30. Three F, hybrids
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viz,, DOGR Hy-30, DOGR Hy-39 and DOGR Hy-35
had more than 15% heterosis for marketable yield
over the best check Bhima Shakti (48.76 t/ha).
These hybrids had more than 40% A grade bulbs,
90% marketable yield, were early in maturity, and
free from bolters with less than 10% doubles
(Table 2.7).

arfose 2.7 : I 2014-15 & SR WIS UL BR IS T, bR
Table 2.7: Five best performing F, hybrids during rabi 2014-15

T, R F.9. (a3 |RAF [Hsdeg (RIS FHIU. WA WY JI98 go-ia e
F, Hybrid (/%) | (e/8.) v (™) | (%) [#e(%) | (%) |DTH |EP | & q&Ec GaR
TY MY MBW |Doubles| Bolters| TSS Siorar afg (%)
(t/ha) | (t/ha) (8) (%) (%) (%) Heterosis over
best Check (%)
ghansfiem
gRfos-30 6594 | 59.09 | 106.77 | 9.19 0.00 10.88 |108.00 | 1.03 21.18
DOGR Hy-30
RIS
gefos-39 60.56 | 57.78 88.39 | 3.75 0.00 11.60 |101.33| 1.24 18.49
DOGR Hy-39
EIISISIN
gefis-35 58.14 | 56.37 93.91| 0.00 0.00 11.58 {108.00| 1.12 15.61
DOGR Hy-35
glanfiem
gRfoe-47 5494 | 54.94 90.60 | 0.00 0.00 11.87 |108.00 | 1.04 12.67
DOGR Hy-47
glansfiem
gefos-53 57.24 | 54.00 94.32 | 3.05 0.00 11.80 |104.67 | 1.08 10.75
DOGR Hy-53
o arfeq
(Forr fove) 4986 | 4876 81.65| 0.75 0.00 11.56 [112-67 | 1.13 -
Bhima Shakti (c)
T AT
(T foe) 48.05 | 47.90 80.71| 0.00 0.00 11.71 112,67 1.05 -
Bhima Kiran (c)
TSt /LSD
(P=0.05) 6.52 4.80 12.86 | 4.98 2.14 0.68 | 3.53 - -

$3.: T Iu1; A3, fuve drg Sust; f.avd . fuve a9 &g IR ; $.9.01.0.80 : $o gomeie 3 ugmef siwr; u.et.: uRuear
afyr; o« g - 31y : gell sruTa
TY= Total Yield; MY=Marketable Yield; MBW= Marketable Bulb Weight, TSS= Total Soluble Solids; DTH= Days to Harvest;
and E:P= Equatorial and Polar ratio.
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TR % SR, 60 T, HaR Rt o Jeiier S gept
Tq g5 Tt o wrer foar | SlaiiofiarR grsfoe-5 1
fuue I 9o o fo5u 36.11 Wfcrerd e &t I e
3AISTAT UTg 75| fAUu AW IuST b HeY W AN T
fore ofimT o1 Y5 (24.01 T/.) & HES IR Th,
HRl JAT SRR ETRfSs-5, SHaMeiiarm gsfis-37,
BIaTofarR grefie-51 T SisieR gfie-38 # 15
TIfcrereT 3 3112 TR AT TG fRid g (qTfosapt 2.8) |

During kharif, 60 F, hybrids were evaluated along
with their parental lines and checks. Standard
heterosis up to 36.11% was observed for
marketable yield in DOGR Hy-5. Four F, hybrids viz,
DOGR Hy-5, DOGR Hy-37, DOGR Hy-51 and DOGR
Hy-38 had more than 15% heterosis for marketable
yield over the best check Bhima Dark Red (24.01
t/ha) (Table 2.8).

arfesat 2.8 : TIH 2015 b SR AIAE UG B AT U Uh, R
Table 2.8: Five best performing F, hybrids during kharif 2015

T, HaR 3.3, |R. 9. RaF fede oRaS FgAT. G oy goE e Ader

F, Hybrid (=1/8) |(ea/%) | (3m) (%) ®&(%) | (%) DTH EP |¥oEs R
TY MY MBW |Doubles| Bolters| TSS aMorar afg (%)
(t/ha) | (t/ha) (g) (%) (%) (%) Heterosis over

Check BDR(%)

KNI

HEESRS 34.47 | 3268 60.44 | 1.47 0.00 10.65 | 80.00| 1.07 36.11

DOGR Hy-5

K CINIIN

gRfoe-37 3452 | 29.60 53.43| 2.06 0.00 11.01 | 86.67| 1.05 23.30

DOGR Hy-37

IR

gRfoe-51 30.88 | 28.24 56.52 | 4.42 0.00 10.77 | 91.50| 1.08 17.62

DOGR Hy-51

EEISISIN

HEEERLS) 3090 | 28.23 53.51| 1.91 0.00 11.13 | 88.00| 1.10 17.56

DOGR Hy-38

KNI IR

gefoe—-39 3021 | 27.21 52.86 | 3.03 0.00 11.00 | 88.50| 0.99 13.34

DOGR Hy-39

T 31 X8

(o fopem) 25.82 | 24.01 45.01| 2.88 0.00 10.72 | 94.67| 1.11

Bhima Dark

Red (c)

gsfie-441

(o fopem) 29.55 | 23.41 53.65 | 10.66 0.00 11.26 | 9533 1.11

Hy-441 (c)

continue on next page....
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T, R 3.9, |R.a.3 RAE Sede RTS QOO U oy goNE e A
F, Hybrid (/%) |(E/8) . (am) | (%) & (%) | (%) DITH EP & YPHES GaR
TY MY MBW |Doubles| Bolters| TSS 3ot afg (%)
(t/ha) | (t/ha) (g) (%) (%) (%) Heterosis over
Check BDR(%)
REESRIING
(Tota fe) 26.55 | 18.60 48.20 | 12.22 0.00 11.16 | 93.33| 1.10
Hy-Orient (c)
TSUHE!/LSD
(P=0.05) 3.75 3.39 1429 | 6.93 0.00 0.78 | 839

. 3. P 9o TA.A1.3. : Fquvrs a1 Sust ; .40, « oo i &g R ; 3.9,31.9.31, : T goefies 31 ugref afer; .21, : aRuesar srafyy;

31, g, - 8l g orgur; f.EaR, : ofr S XS

TY=Total Yield; MY=Marketable Yield; MBW= Marketable Bulb Weight, TSS= Total Soluble Solids; DTH= Days to Harvest; and E:P=

Equatorial and Polar ratio; BDR=Bhima Dark Red

<t & SR TG 18 8 JershAl & ATer Wl gfRygpar
eNefeR-1203 & FIR | a1 Fafd (Th,) &1
i fohaT T 3T 9, SuS A gfse & ofr foe
(57.78 &1/3.), wir arfery (51.21 &/8.), T-2-4—-
1 (44.62c/.) Td S3NoNarR-1044 (4458 1/3.)
&b ST HHR SATSTD U Y 3R g9 e fiar
UaH T4 3R (97-100 &) umam 7T| 1S dershAl &
T IRIT T FHRUT | I 13 U, T H F IR
T IYT AT R 595, Teeg-302 595, THUH 657
208 T TH-2-4-1 HHT R § 38 /3. A AfeD
fomur e Iust iR 3riel uRuspar (diter gor & 102-
107 &7 yeanq) Ui T2 | &g Ui ferentes dershHi 3R fageft
derhHl & dF PRIY Y HIROT A I FS 86 Th,
T H ¥, §F A J 30 e/ 31fdre i fauve A
I 3R HUSRUT & IR A8 yearq 12 uferd 9 off o9
HUSRYT &IfcT G Bl ST | s 48 Th, Fea1 H A, IR
TR SIS TN P THTTE Bl &b A1F 50 /3. 1 ot 31ferep
o g IusT gof it 12 iR I g 9 AR a1 dgl |
off gar off| P& o1 T, WA § |, O 40 /3 |
3if¥res fY fIUue aRg IuST & AT JMANHD UTg TS|
ORI & w0 N AT 12 derehHl & 11 5 THTH Jershai
2T PR SRIPR B3 TS Dl P ATS Uh, G2AH Ia—~T

fpu Y|

Progeny (F,) from crosses of early maturing DOGR-
1203 with selected 18 elite lines were evaluated
during rabi. Among these, crosses with Bhima
Kiran (57.78 t/ha), Bhima Shakti (51.21 t/ha), N-2-
4-1(44.62t/ha) and DOGR-1044 (44.57 t/ha) were
found promising for yield and these had uniform
neck-fall and earliness (97-100 days). Out of 13 F,
populations from crosses between elite lines, four
populations viz, Bhima Super x 595, W-302 x 595,
MS 65A x 208 and N-2-4-1 x Bhima Super had more
than 38 t/ha marketable yield and early maturity
(102-107 days after transplanting). Out of 86 F,
populations from crosses between short day lines
and exotic lines, two populations had more than 30
t/ha marketable yield with less than 12% storage
losses after four months of storage. Out of 48 F,
populations, four had more than 50 t/ha
marketable yield with dark red uniform bulbs and
these were also free of doubles and bolters. Out of 8
F, populations, three were found promising with
more than 40 t/ha marketable yield. Sixty F,
populations of red onion were generated by
crossing 5 MS lines with selected 12 elite lines as
pollinators.
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WS YRAT ST U4 FEgA UM Aedd
IRTSTHT aRi&ToT § URY fahg TG Eheiiotiems arsfis-5

SlaiiSiiarR gTRfoe—5 Wit Ak & fo5u Iugad U F,
Hax g o uddt fiar & arer v, MeTdR 3iR
TR BT I & g ug o & (for 2.2) 1 ) ast 5 gt
3T fague v SuST 38.73 /7. UTS TS o1l fb qd9s
qoa T ot o1 Y (32.24 ©/3.) B HHES
20.11 wfcrerd 1fdres oft| 78 Siie Td dR a1s el A gad
21 399 3iTd Bl YR 75.21 I o7 | T8 3 gRugsar
BT AR g o fp gy A9ur & 101 o yearq gamax
TR B 7T 8 (dfesat 2.9) |

arfeset 2.9 : ganshiem grsfis-5 $i fuve a7 Sust w@ Fo Sus
Table 2.9: Marketable yield and total yield of DOGR Hy-5

DOGRHy-5 introduced in AINRPOG trial

DOGR Hy-5 is a onion F, hybrid suitable for kharif
season having uniform, globe, dark red bulbs with
thin neck (Figure 2.2). Its average marketable yield
over two years was 38.73 t/ha, which was 20.11%
higher than the best check Bhima Dark Red (32.24
t/ha). It is free of doubles and bolters. The average
bulb weight was 75.21 g. This hybrid is early in
maturity and harvested in 101 days after
transplanting (Table 2.9).

ufafse Ao Irg U (/8.) P U (277/8.)
Entry Marketable yield (t/ha) Total yield (t/ha)
i TG | AT | WdAS e | % | ©w | A51eg | 9998 geia
2013-14 | 2014-15 | Mean | {5 S S| 2013-14| 2014-15| Mean | fe B goem
Kharif Kharif ) qf?g (%) Kharif Kharif ) q&; (%)
2013-2014 | 2014-15 % Increase 2011-12 | 2013-14 % Increase
over over
best Check best Check
KIS 35.45 42.00 | 38.73 20.11 4343 | 4294 |43.19 22.15
grsfis-5
DOGR Hy-5
HHT IR 31.18 29.12 | 30.15 34.41 | 29.66 |32.04 -
(Fos i fope)
Bhima Super (c)
o1 31h ¥ 31.87 32.61 | 32.24 37.33 | 33.38 |35.36 -
(Forar fove)
Bhima Dark Red (c)
TSt /LSD 412 8.84 6.48 3.91 9.13 6.52 -
(P=0.05)

’/ R 2.2 : vanguaaRdIaNS § TRy
T =T TS e
Figure 2.2: Onion hybrid

introduced in AINRPOG




ST § R deg G9RH1 U 37d: USTId 99ThHl
faer
MG ol b Y B TR G UG Db LR
21 PR STRY XN T | RToT U g ST
frenea dr fawml B gl § TR Jeadn o AR
I o fosq dRfY, araveen § IR T, dkfl, sraven § 9R
Foo iR ¥R, arawen § dF FANH IR fw Ul gig
TRl YT A -441 (371E,), 1400 (18,) , 1349
(amg,), ofFm <t (311,), R 1133w A (3TE,)
7 & AR & SR ThaHH i b A1 20 /7 o)
a1ferep <t Iust U1 TS| TR Ygent (311, 31aeT H 3 3icT:
TSI 3IR TS, TaeelT § 3 3fc: TSI o Uehos &g 9 3ic:
UISTT GI2TehHT 2T farerT ahref TRTfT R B

e WTST U, I BT a1

R e derehHT ohT YA e frepfiet fohg T dieg T,
Ha! (qTfesant 2.10) T Hedian & AT & SR faam
T fuE O ISt & Hey N Uge i oiik adss
Josi1g T ol o &Y aruan Fsfs-seey-11 #
hHel: 72.22 Hfierd vd 33.53 Ufcierd & 3iferes ey
3foTa oft| 5t gpR Ugeh fohet Ud A a1 fhed
o7 93T & IS BRfIS-8eeg—10 # FHA: 66.67
gfcrerd @ 50.76 Tfierd iR Fsfie-seg-12 H saem:
60.00 Tf1erT T& 3.38 HfierT 31feres HepR ATl TS T3 |

aTfesent 2.10 : J&ft & R Hihg WITST U, sl &1 Ui

0
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Development of male sterile lines and
inbredsinonion

Purification and multiplication of six male sterile
lines were continued with the selected bulbs. Four
combinations in BC, stage, four combinationsin BC,
stage and three combinations in BC, stage were
made for transfer of male sterility in the
background of DOGR varieties. Five inbreds viz.
BSS-441 (1,), 1400 (1,), 1349 (1,), Bhima Raj (1,) and
1133-BF-Sel (1,) yielded more than 20 t/ha with
uniform bulbs during rabi season. Development of
inbred lines from single bulb of selected parents (3
inbredsinl,and 3 inbredsinI, stage) isin progress.

Evaluation of white onion F, hybrids

Fourteen F, hybrids (Table 2.10) developed using
male sterile line were evaluated in rabi. Hy-W-11
had 72.22% and 33.53% heterosis over the parent
and check Bhima Shweta for marketable yield,
respectively. This was followed by Hy-W-10 with
66.67% and 50.76% and Hy-W-12 with 60% and
3.38% heterosis over the parent and check Bhima
Shweta, respectively.

Table 2.10: Performance of white onion F, hybrids during rabi

Hax / fre GED EGEY Hafer e & oS | o 5 & gaes
Hybrid/Variety Hybrid Parent WP NI afg (%) | o= 3Moran gfg (%)
Heterosis (%) over Heterosis (%)
respective parent over check
$.3 |fas | 3.8 | fAas| .8 [(fAans | 3.8 |faas
(/%) | (F/8) (/)| (/)| (1/2) | (/%) | (1/2) | (/%)
TY MY TY MY TY MY TY MY
(t/ha) (t/ha) (t/ha) (t/ha) (t/ha) (t/ha) (t/ha) (t/ha)
313@3—3@3{\—1 30.00 30.76 29.25 31.09 2.58 -1.06 16.30 4.40
Hy-W-1
g@@g—m—z 28.97 31.54 29.62 30.77 -2.19 2.50 12.31 7.06
Hy-W-2
813@3—3@{;3 29.55 31.54 25.26 26.29 17.01 19.99 14.56 7.06
Hy-W-3
35@3—3@—4 31.90 33.24 34.29 34.76 -6.94 -4.38 23.69 12.82
Hy-W-4
SE@I@—@W{\—5 27.07 30.40 24.76 24.76 9.31 22.76 492 3.17
Hy-W-5

continued on next page....
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o / fre [ A HIfT U & G | JoA 1 fheT & gaas
Hybrid/Variety Hybrid Parent BN SireTen iy (%) | W iroren afg (%)
Heterosis (%) over Heterosis (%)
respective parent over check
3.3 |(fAas | 338 |[fRas| 338 |[Ras| 3.8 |fAas
(F/8) | (@F/8) |(E/8) | (1/R)| (1/8) | (/) | (/%) | (/%)
TY MY TY MY TY MY TY MY
(t/ha) (t/ha) (t/ha) (t/ha) | (t/ha) | (t/ha) (t/ha) (t/ha)
@@3—36@@—6 39.45 41.11 26.67 26.67 47.93 54.17 52.92 39.55
Hy-W-6
@3@@'—@@1\—7 35.16 36.11 25.80 29.46 36.31 22.57 36.31 22.57
Hy-W-7
E'IE'@E—%S@@—S) 30.00 30.00 26.67 26.67 12.50 12.50 16.30 1.83
Hy-W-9
3@@3—3@1\—10 38.89 38.89 23.33 23.33 66.67 66.67 50.76 32.01
Hy-W-10
E@@@—gsﬂ—ll 34.44 34.44 20.00 22.22 72.22 55.00 33.53 16.92
Hy-W-11
EE@E—SG@Q—IQ 26.67 26.67 16.67 16.67 60.00 60.00 3.38 -9.48
Hy-W-12
@5@@—3@{\—13 21.90 23.33 34.76 34.76 -36.99 -32.88 -15.08 -20.80
Hy-W-13
E'IE@%’—SWQ—14 32.22 32.22 23.33 23.33 38.10 38.10 24.92 9.38
Hy-W-14
@3@3—3&023—15 28.89 29.44 28.89 28.89 0.00 1.92 11.99 -0.05
Hy-W-15
offmr eaam (fFrifaa) 25.80 29.46
Bhima Shweta (C)
INGISSES /LSD 12.94 12.65 12.94 12.65
(P=0.05)

P. 3. : o 3u9; A3, fGUu IR U1/ TY= Total Yield; MY=Marketable Yield

geclt TRI% & SR 307 [efdrT e & 1 IR U 1
HPRI T Jeich1 bt 7| fIUv AT IuST b HeH o
e T S 17 Tohest AT T & hrees BTsfos—
Te-4 H e 45 Tfierd a 49.44 Ufyerd a1t daw
3T off | S IR gRfe—Seeg—3 | 52.05 T/2.
&1 fIquH IFg U & A1 3 Ugeh & qebees 20.70
TIf2Ie bl HepR SAIST ST Td TGURI Elgie—secg—1 H
UJep U4 AN T fobest T U1 &b Heprech shAeT:
17.34 Ufyerd g 4.55 Afierd & HaR 3T SR U1 TS|
TEf-Se3]-2 H WI%® Jo-i foed o r gur &
TohTaes 12.81 Tftrerd dht Ha AT ST Ut T |

Four F, hybrids were evaluated during late kharif
along with respective parents. Hy-W-4 had 45%
heterosis over the parents and 49.44% heterosis
over the check variety Bhima Shubhra for
marketable yield. It was followed by Hy-W-3 with
20.70% heterosis over parents with 52.05 t/ha
marketable yield followed by Hy-W-1 with
17.34% heterosis over the parent and 4.55%
heterosis over the check Bhima Shubhra. Hy-W-2
had 12.81% heterosis over the check variety
Bhima Shubhra.



TRt JRFA 5 UTE e T Heid] S Heerd Ugent B
1 fpT 7| faue IR Iue & Hed H o Ugent &
P Befe-Secd-16 Td TRfie-seg—3 H HHe.
19.34 7fdrerd @ 0.91 Wfierd i Hepr ST T TS|
T P ot TaR TS I [ T o I SEeR
T8l Tl

ST g Bl & fosg uo=

A8 BEY AT BT TP

T F SR Segd bt T Tt F oy, IRRR s
GEHHI DT JAICHD HedichT NS o1 e i
s & AT R | FAAS o e (1.01 T/8.)
6 IET FerehH e -ddi-15-30% (1.86 /7))
IR THRI-321 -HR-30% (1.46 T/3.) H SPTT
B IR I Gt Dl T3 |

I AT SURacHE & AT ¥ e ST &
STOETR 18 FLMEhHT T i &l HIaH H fpaT T IR
ol derpal T e -didl-05 -7, didi-15 Siarg
T 90 Ud MGl 1 SHiaTg He §U6 H Sga i 9 3 Bel
TR o5 IUST RIS I T8 il b 6.65 A 7.25 /2. &
dra ot Siefdh Joia foret ofimr elimeR &t SusT 6.46
/2. ol dueH WHRA-TH-15 $U0 4 3 goefies oF
ugref 37T (41.34 UfTeTeT) ARy SATST T ST Ui gerehHt
¥ 3! AT 1 b (38,04 Tifcrerd) & e 2|

Seq ¥ AT fafdear

FEET P A eR, Hi gl Jur Si-41 TS
ey & fou ARG FA F S 100 IGUHEH
g 31fed g 01§ UIeugeent @t ffdgdr @1 g
R 2 SRS g IR 700 TP SO far .
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Five hybrids were evaluated in kharif along with
respective parents. Hy-W-16 recorded 19.34%
heterosis and Hy-W-3 recorded 0.91% heterosis
over respective parents for marketable yield. But
none was better than check variety Bhima Shubhra.

Breeding for improved garlic varieties
Evaluation of elite garlic lines

For off season cultivation of garlic during kharif,
eighty-four elite lines were evaluated along with
check Bhima Purple. Lines COL-PB-15-EL (1.86
t/ha) and ACC-321-BR-EL (1.46 t/ha) yielded
significantly higher than the check (1.01 t/ha).

Seventy-eight elite lines of garlic developed
through selection or mutations were evaluated
during rabi season and three lines viz. COL-PB-05
EL, PB 15 GY MUT EL and Godavari 1 GY Mut EL
gave significantly higher total yield, which ranged
from 6.65 to 7.25 t/ha as compared to 6.46 t/ha in
Bhima Omkar. Percent total soluble solids was
highest (41.34%) in line ACC-M-15 EL and in five
linesitwas at par with the check (38.04%).

Somaclonal variation in garlic

Nearly 100 plantlets for each of garlic varieties
Bhima Omkar, Bhima Purple and G-41 were
regeranated from induced calli. These plantlets
were multiplied to 700 for subjecting to
mutagenesis for creating variation (Figure 2.3).

o 2.3 : BEgT 9 Sow AT BT & ATEIH ¥ G IcTfd GO Igupad

Figure 2.3: Multiplied plantlets regenerated through callus in garlic
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AT AR TR S U ded uren g SR & Teiftdrs
3rqaT i st H g0 @ M| SR SRAhT e
TSI U F T ST 21 SEGT DT Sl JeI Th
3MTAfh FUR DI AT et gl o ST 5 0
IORU R I D UgS P! Tl gGIR TAT I
3T TR HQIfEehTes Tl HUSRUI TTUH & UHE! b
TYh LTI AT SRon! BT ¢ | 59 e o, ot Ak &
QR Bgg Bl bl AMd: 19U W T S &
AT A eI AT T e F el i 50 AT
% SR § 9 AT qroee srawenat @ 47
Afcaad, 33° AT TG Bel IIUHM IR HUSTRG fohan
TT| HUSRUT & JURT B D D5 Dl Q ARGl
o TR SUER 30 GTer & JUTe H Wl 5 97 W7 diter gop
& 30 & gearq dtet o G vt (9 we @ g
TRPIST Ud TQURTT 400 dTC & UBgS! b Bl RIS PReh
4 JRIGAIS W, T, dIUaTR & WepIeT it 10 ©e ah
FYfel ) vd Sfiy, e foa T SuEr H et o : E-
1 : e gqifeepres; &1-2 : Sfig, 100 didies; -3 : Sfig,
200 e ; &-4 : Sl ueifrares Sfiv, 100 didied; 8-
5:WmW.WBZOOWW;HWE&—6:%WI
dter 91 & 30, 45 & 60 &7 yearq Siw,  fsswa &
JFYRT 60 o Tep SR Ge TSHHDIes b IJIRIT TS
b H U a1 St dwemr o 18 (R 2.3)1 ofia
TSR Tl ¥ v MQ gl & AR dted § U e @
famr @ @1 78 o < wdiftere & A 200
didieg &t Argdar W Sy, &1 goffa fssea o @ oty
R90T & 60 & TLaTe goutr T & 3RIH JReaiTd SR
g3 STl 3P SR el Tiferepres b Arer 100 didied
T AT W S, B guifa fesgara e 3 diy A &
68 &7 ugaT Iodi o1 T SR YRHATT SHRT &3 |
<Tef TeHRepIes @ faeT 200 diien &t Ager W S,
quffer fesgapta et 33 dte o il T SRt SR ot et
g A1 U4 fdor SE @l Wenl 39w, Pas
TItenTes STAR drdl Ul gedlr SReT ISRT & |
RIS g TD AN, T BIebes Dl o1 H T
udes § el atferes e gfg uTg 72 | aRRumEt | udT I
3 USRI ATUHT T e P G SedTfed A o faeprd
R SPET wg gear € @R 7 9 & arh g m
O 31T aER T HLNd e H b Wi Wit A1e
& U H BRI IR A ¢

Flower inductionin garlic

Garlic is commonly a sterile plant and does not
flower under short days. Hence it is propagated
vegetatively. The sexual sterility of garlic limits its
genetic improvement. Hence, studies on flower
induction in garlic were initiated. A thorough
understanding of effect of photoperiod and
storage temperature on growth and florogenesis is
required. In this context, the present study was
conducted with two garlic varieties namely, Bhima
Purple and Gadag Local in rabi. Garlic bulbs were
stored at three different temperature 4 C, 33'C and
room temperature at Rajgurunagar for 50 days.
After storage the cloves were planted in field, 30
plants per treatment in two replications. On 30"
day after planting (DAP) plants were subjected to
long day photoperiod (9 hours day light followed
by 10 hours supplemented light of 4 pmol m” s
PAR using LED lamps of 400W) and GA3
treatment. The treatments were: T1: long day
photoperiod, T2: GA, 100 ppm, T3: GA, 200 ppm,
T4: long day photoperiod + GA, 100 ppm, T5: long
day photoperiod + GA, 200 ppm, and T6: Control.
After 60 days of continuous long day photoperiod
supplemented with GA, spray on 30, 45 and 60
DAP, floral stem like structure was observed in
Gadag Local (Figure 2.3). The plant raised from
cold stored bulbs did not develop such structures.
Foliar spray of GA, 200 ppm with long day
photoperiod induced early initiation of floral stem
(60 DAP) followed by 100 ppm (68 DAP). Delayed
and reduced number of floral stem like structures
were found in the plants with only 200 ppm GA,
spray without long day photoperiod condition. In
contrast, plants with only photoperiod treatment
failed to induce such floral structures.
Additionally, Bhima Purple had more vegetative
growth in comparison to Gadag Local. The result
thus indicate that storage temperature has a
strong influence on the development of garlic
reproductive parts and may act as a major future
tool for modifying plant's vegetative vs.
reproductive behaviour.
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R 2.4 : B TS Blped’ H g AT Sift wRaET @1 faw

/ Figure 2.4: Development of floral stem like structure in garlic 'Gadag Local'

TSt H YUR & fo5 Sta-tenfidra gfaaa

TSt § SO 1 farT

< foet (arfesent 2.11) # SR 1 e B B
fosu gedty ot Sae fovam 1T, 246 dtel &l g .Seutiad
forar mam iR 3T & 157 diel @ peNgeHey gRI
MO & fosg Stram mar (arfeser 2.12) 1 Fed dtef H
3O & gfee &t 1 g dtel @ 24 wel F 5 0.25

Biotechnological approaches for improvement
of onion

Development of haploids in onion

For induction of haploids in ten varieties (Table
2.11) flower bud culture was done, 246 plants
were regenerated and 157 of these were tested for
haploidy by flowcytometer (Table 2.12). Ninety
plants were confirmed to be haploids. These were

aIfesat 2.11 : STRITSA gRT ST BT goid
Table 2.11: Generation of haploids by gynogenesis

Variety Number of flower buds cultured No. of shoots regenerated
TfithreUs 57/ Agrifound Rose 1152 60
31t PHifcf™ / Arka Kirthiman 1024 9
37! BTfesHT/ Arka Lalima 495 -
o7 fhR /Bhima Kiran 2535 93
AT T /Bhima Raj 760 23
o7 ofdd /Bhima Shakti 1320 10
T 9347 /Bhima Shweta 1550 39
#fHT 941/ Bhima Shubhra 520 2
THGAY-3/MSA-3 356 1
GI-2-4-1/N-2-4-1 352 9
P [Total 246
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mM DI A ST B T 31k 9t & fosg aft -
5 MaRIY Hfear W ge- fam mari 90 dierf § | 75 Ui
Pl ITIR T Icadoiid! g9 @l T-2-4-1,
RIS A5 e T T & <fiF S STfr uter o
BIepR Seavoiid! a1 X8 3R e H &1 fes dier & o
ST SO Uil ol ST IeuTe iR Hepvu o fosg @ o
<97 AT

aTfoset 2.12 : STITST Utel ot foraar faecsyor

treated with 0.25 mM colchicine for 24 hours and
allowed to grow on B5 basal media for recovery. Out
of 90 plants 75 survived colchicine treatment.
Three doubled haploid plants of N-2-4-1, Agrifound
Rose and Bhima Raj survived hardening and are in
pots. Three doubled haploids from the past season
were planted in the field for seed production and
crossing.

Table 2.12: Ploidy analysis of gynogenic plants

e ST I dien Y e AT ey
Variety Number of plants tested Haploid plants
TUH3TR / AFR 34 19

31t PHIfc™ / Arka Kirthiman 04 0

T fh’-1/Bhima Kiran 46 33

ofi9T I51/Bhima Raj 12 11

9T erferd /Bhima Shakti 06 4

offqT 991/ Bhima Shweta 13 7
Uq-2-4-1/N-2-4-1 42 16

TATHAR fAgl BT ITART s TG & 3¢ @St
&Y 3T TAT fHel T oot

THCHRTR gl & 1 At S Sfor derspHi (e T-
2-4-1, Witreus T, fr foret wfea) et AT
& fo5q TerienT fovam TRaT| Uent | forgl bl gerd v 2
<= dererHl <t gfse TS & w9 H 6 TS (fod 2.5)1
Ay dod Ugw duhd H Umowdld o iR gEH
FHGIESICT T URIeToT JFfcRerd =gl o |rer fopa STy |

qgoUd Ugeh 42rshH
Polymorphic parental line

Evaluation of onion inbreds for homozygosity using
SSRmarkers

Nine doubled haploid lines (parents N-2-4-1,
Agrifound Rose, Bhima Kiran) were evaluated for
homozygosity with SSR markers. Three lines were
confirmed to be homozygous for segregating
markers in parents (Figure 2.5). Rest of the lines
were monomorphic in parental line and
homozygosity has to be tested with additional
markers.

Tt U derhd
Monomorphic parental line
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Evaluation of F, population for bolting

In order to map bolting traitin bulb onion, varieties
Agrifound Rose and Bhima Kiran were crossed and
F, population was raised. This population (94
plants) was profiled with SSAP markers along with
its parents. Around 800 polymorphic fragments
were scored using software Genemapper 5.0. These
along with phenotypic data were analysed using
proc btl procedure for marker association. Five best
options are listed in Table 2.13. The listed marker
indicates likelihood of association with early
bolting trait and probability indicates the
significance of association.

aIf5aT 2.13 : PROC BTL SRIfATY & MR IR ISP & WY Wrlg TagHyd! forg
Table 2.13: SSAP markers associated with bolting based on PROC BTL procedure

forg wume Sh | AE-ThIR feR e | vamssHt vt Hramdeht
TR

Marker DF Chi-Square Pr > ChiSq AIC AICC BIC

Effect

W 215 M215 0 = = 129.5 129.6 134.5

Tq 742 M742 1 12.6349 0.0004 119.9 120.1 127.5

W 751 M751 1 12.6349 0.0004 119.9 120.1 127.5

T 452 M452 1 11.6666 0.0006 120.8 121.1 128.4

™ 160 M160 1 11.6666 0.0006 120.8 121.1 128.4

QRN : Whes AT HFGUS ; CITSHAIR : Aieh AT SR & fo5Y GUR & AT Qe T AFGUS ; S1emeed) : arRiasT sgaem

HAQUS

AIC: Akaike information criterion; AICC: Akaike information criterion with a correction for finite sample size; BIC:

Bayesian information criterion

HUSRYT & QR QST b Hal H PRVl g A AP
JPA IO TSl 8l JAPROT 0N BT AFRAT B &
fo5U Teselt BTgpRUT eI BTICH 3IgRUT aTed! foheH! T RO
FRIIT AT AT AT SRS T ot bt ST | |
AR AR g1 | U, g% § g

=R AL & JAFHVT 2] (AT -BIHd & fosg g
SEERIEERRINENG))

TS H, PIfeGR SR R deadT (A yorst
3 UBR H B E-HeE-TE Sifdege qen

Raising of mapping population for sprouting

Sprouting is one of the major losses that occur
during storage of onion bulbs. In order to map
sprouting trait, late sprouting and early sprouting
varieties were crossed to generate mapping
population. The mapping population is currently in
F,stage.

Marker assisted selection (MAS) for ms-locus
forisolation of maintainerlines

In onion cytoplasmic-genic male sterile (CMS)
systems are of two types namely CMS-S cytoplasm




SIASTBMR-651 e (25.34 Hfciewd) H U qgURIT $pHT:
SIaNofierR-1603 (28.16 wufderd), oHr fa (28.48
fcrerd) & ofim arfart (29.21 ufcrerd) & gof &t 1)

% & SRM, T8 e feT o g (24.08
TI/8.) & A ST A W 8 SHYe-5 (32.72
/%), F-6-pwm-4 ( 31.84 ©/3.), IR-BTT-
-3 (29.66 /3., A 6-PpuH-3(28.84 T/2.) W@
S SfFYB-2 (28.53 T/2.) H Pel SR SUST Gof
TS| T GUshAl H 60 I BT 3T g IR, 85 ufaerd
faqur e SusT off R A AR a1 dal | gad o Safh
T IS a1 hal i Axear 5 ufcrerd A off & eft

IS YRAT WIS T4 BggA IHY Acad
RIS gRteron ¥ URY fhy Y eTReidt-1 v
JRSIGT-2

3RS -1 W&t HRH & fosg ST g 3R 39D g uao|
rar & AT 7EIT SIS I F AUE MSTBR BN 81 T
SIS g AR a16 Gl A T ThaHM DR & g I~
I QI Al H ST 37T fuu I SueT 32.86 T/
oft it 3 Fefars ot fovest offe arfer (27.96 &71/%.)
& garees 17.5 Tfrera saer oft| g9 aal o SiTd R
64.32 I AT 3 FAS DI FGals Uiy A9ur & 118 A
TLATT Y ST el B SR FDhT YugRoT &l +ff reet B
(arfosepr 2.1, R 2.1)1

TRl 2 ot &t AR o o5y Sugart g1 $RIh b, Uil
ar & AT TR BS T H MSTHR T ThAH 8l 81 Q1
gut § 3! IRId fquuE I Sust 36.92 /3. off 5
& Fdos o e ofimr afeq (27.96 /8.) &
Tepraes 32 Tfcierd SaraT oft| I8 SIS d AR dTes dhal | e
oft| 3P gl BT AT YR 72.44 T | 3T BB Dl
gals Uy 9T & 116 AT ggErd Pt ST Febelt g 3R
DT USRT & Ht 3l & (afsar 2.1, R 2.1) |

RGP-1

Annual Report 2015-16 ?(0;

loss after four months of storage was in DOGR-651-
Sel (25.34%) followed by DOGR-1603 (28.16%),
BhimaKiran (28.48%) and Bhima Shakti (29.21%).

During kharif, Red Genepool-5 (32.72 t/ha), C6-
KM-4 (31.84 t/ha), R-KH-M-I1 (29.66 t/ha), C6-KM-
3 (28.84 t/ha) and Red Genepool-2 (28.53 t/ha)
yielded higher than check Bhima Super (24.08
t/ha). These lines had more than 60 g average bulb
weight, 85% marketable yield, and were free of
bolters with less than 5% doubles.

RGP-1 and RGP-2 introduced in AINRPOG
trial

RGP-1 is suitable for rabi season and its bulbs are
flat-globe and medium red with thin neck. It
produced uniform bulbs free of doubles and
bolters. Its average marketable yield in two years
was 32.86 t/ha which was 17.5% higher than the
best check Bhima Shakti (27.96 t/ha). Average
bulb weight was 64.32 g. It could be harvested in
118 days after transplanting and is good in storage
(Table 2.1, Figure 2.1).

RGP-2 is also suitable for rabi season. Its bulbs are
uniform, globe and dark red with thin neck. This
line had 36.92 t/ha average marketable yield in two
years, which was 32% higher than the best check
Bhima Shakti (27.96 t/ha). It was free of doubles
and bolters. The average bulb weight was 72.44 g.
This line could be harvested in 116 days after
transplanting and has good storability (Table 2.1,
Figure 2.1).

o 2.1 : TTETASIRYISTIST H URY &Y 1Y wrt dereq
Figure 2.1: Onion lines introduced in AINRPOG
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Hag-) PIfpree| grsifh, T I Femfe Ua
FRRAT & RN HITHTH — T DIfThTGe HOTe! T ST
T, Hax G # @ade U A b1 A g1 sTuifae
forg SNeIRUm 725 gRT HUawa-Td qT A
PIfrprget SiFsRaul d Rr=Tar &t 51 Fovclt 21 39 g
T THIU g TS EehTes STt UG . deTshml ATl UHoe
—-48T,THTT-657, THUV —1600T, 7037 —111T, 7T
-22217 qoT THUT—-100T § foar wm (R 2.6) | e
SYANT HeCR JehAT b BN 2G T Blehd & a7
SgreTef T (THUGRT ) & fost foba T < 2|

0 Ty

1300 bp

-
L 500 bp

and CMS-T cytoplasm. However, CMS-S cytoplasm
is widely used for F,-hybrid development, because
of its simple inheritance and stability. The CMS-S
and normal cytoplasmic genotypes could be
differentiated by molecular marker orf725. This
marker was validated in short-day onion ms-lines
namely ms-48A, ms-65A, ms-1600A, ms-111A,
ms-222Aand ms-100A (Figure 2.6).Itis beingused
for marker assisted selection (MAS) of ms-locus for
the development of maintainer lines.

T i ':':p

' 7 2.6 : farg SNIRU® 725 F yae gRT WSt & HeATH-0=7 (vafefa wWR) qer
A BIfpTged (R yaftfa @) & e frear

Figure 2.6: Differentiation of CMS-S type (amplified spacer) from normal
cytoplasm (not amplified spacer) of onion by amplification of marker orf 725
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Crop Production

URIISTT 3 : WITST U4 B $l SeAIGHAT I8
& foT wfdd STo @ g T T Tl
SRR H ggerma

QIS AT ST & I TG ITeahdT H AR g
T 1T Aepa ¢ AfS SITIE TR YR P AT I~ ScuTe
faferat @t sro=mRT S| 39 gRSET & ded 39 feam |
Frt o m S SR FH-aRof, T dEg
T 1 IeUTeH, WS H At fiSig SR ST sreqan §
oS B RS arfehar e offl &
R T TgT IR fopalT T & foFeht gfee der Rywhrieait
1 I RId =t T G Y S|

oo § Wieft fiomg

IR W A QST Dl Uiy Y AT heeh ST ST 2
EIGi1ep, HOIGRI el PHT 3R UlET—IIuT Y 311efep BT b
BRI AT =TT bt el fiSTE v o ufr ISP &1 )@
g1 SN @1 fsaRTa aRep 3rear s 3 H1 SUANT axb
Hieft fiSE & St 21 G Dl BT TSI ATHR T &
fou ufdaal & i o dfaaal & aFex Sugad HRIGT
FT 1 Fgeaqel B 2, gafoy e e 1 Swn
T ST @ 81 el a1 7wl & arer g At
TGB! BT JSICHD (9aR0T 19 TR &

<t

RITE 16! T b 1Y =L 355, T e (g <
TTfosdt) 3iR fescaRra o1 ST ey et gar$ Ht o1
I TS| SR 1S 365 BT ST &Rl gU bt offm
5 & il @1 & 30.10.2014 @F 1T T S
& dig-iuur o fosq dieerer 7 gars &l 131 45 AT &
TSI, dte I AUTS DI TS| TR Pl A TRERT H
AGTD 5l feotre (ITREAET) H o™ 77| TS
& TS HIG &b Tableaes el gars are hee 15 T ugs
uRus g1 =g {3, fesRma ud dig—gur &1 SuanT
PP (IR S H P UG B AH H Pl SHEI

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

The production and productivity of onion and
garlic can be further increased if genetic
improvement is supplemented with improved
production practices. This project undertook
studies in this direction, which included fertilizers
scheduling, production of healthy garlic
propagules, direct seeding in onion, and
physiological response of onion to water-deficit.
The results obtained are presented here, which will
be confirmed further to develop valid
recommendations.

Directsowingin onion

Traditionally, onion is grown by transplanting
seedlings. However, due to labour shortage and
high cost of transplanting farmers are showing
interest in direct seeding of onion. Direct seeding
can be practiced by broad casting or by using seed
drills. As the spacing between and within the rows
is important for getting good size of bulbs, the use
of seed drills is gaining importance. Comparison of
transplanted crop with direct sown crops is
reported below.

Rabi

Direct sowing using pneumatic drill, local drill
(hand operated) and broad casting was compared
with transplanted crop. Seeds of cv. Bhima Kiran
were sown on 30/10/2014 using above mentioned
seed drills. On the same day nursery was also sown
for transplanting. After 45 days, the seedlings were
transplanted. The trial was laid in RBD with three
replications. Direct sown crop matured 15 days
earlier than the transplanted crop. No significant
difference was observed for total yield in crops
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RF1ar <@ A1 T8 B ST AU B 7w HY
o 7 =R wis fye B 7eg F FIR v § T IS
IS DG D IUST SPGB | el SI1G TS TS |

raised using pneumatic drill, broad casting and
transplanting. But yield of A grade bulbs was
significantly higher in crop from pneumatic seed
drill than the transplanted crop.

arfesar 3.1 : et o va AuTE At wael ¥ HdT Suw
Table 3.1: Bulb yield in direct seeded and transplanted crops

T IS a1S HIs IS # Is a3 FS IS
oor fafey & (e7/8.) | ®e(eF/8) |He(eA/8) | (e7/%)
Planting method A grade B grade C grade Total yield
bulbs (t/ha) bulbs(t/ha) bulbs(t/ha) (t/ha)
=P f$&/Pneumatic drill 5.72° 3.94° 2.29° 11.94°
TR f$% / Local drill 3.69" 2.42° 1.42° 7.53
ft5R1@ / Broadcasting 3.89™ 3.09° 1.82° 8.80°
RuTé / Transplanting 2.00° 8.31° 3.79° 14.10°
oUHe! (d1=0.05) 2.34 3.83 1.47 6.45
LSD (P=0.05)

T o arfrRed s f$o & w1er 37eaa bl Qrevr 7|
337 T fTieh 26.11.2014 B garE o 7| 3 faferat
SR IS TS B! &b Jablaos FHicd AlS o5 BT ITANT
PRP IS TS HASG H IPEHT Y A Bgl NP F&
IS TS M| a8 ¥R His 35S B SWIN A W
PG U A PH IS NG gel ARG SFTEH]
STEEH TR 3 v =S fges @1 IudIT b
SIS TS eies § TS & el ol ST S oY 3 el
Srer ot (drfeset 3.2) 1

The study was repeated with an additional seed
drill developed by ITHR, Bengaluru. For this sowing
was done on 26/11/2014. Significantly high total
yield was observed in crop raised using pneumatic
seed drill than in crops raised by other methods.
Significantly low yield was observed in crop raised
using local seed drill. Yield of A grade bulbs were
significantly higher in crop raised using IIHR drill
and pneumaticdrill (Table 3.2).

arfesapt 3.2 : ¥is 3 Ua Gier—1qur 1 SUANT IRb S| B Dhold SuST

Table 3.2: Bulb yield in crops raised using seed drills and transplanting

oot fafYy T IS TS H Iz a1 HIzaS | FoIuSA
&g (e/8.) | ¥ (e/8) | ¥ (e/8) | (/%)

Planting method A grade B grade C grade Total yield
bulbs (t/ha) bulbs(t/ha) | bulbs(t/ha) (t/ha) (t/ha)
uTE /Transplanting 0.00° 4.46 1.76™ 6.22"
JMSIMETASNR 35/ 1IHR drill 1.94° 2.44 1.31° 5.69"
=P f3&/Pneumatic drill 1.67° 4.28° 2.85° 8.80°
TR $6& / Local drill 0.00° 0.88° 0.57° 1.45°
BTEe! (d=0.05) 0.79 1.41 1.48 2.46
LSD (P=0.05)
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HABI & A1 Dl T N Dl TG D Bl fSorgT |
IR RIghRIl # & 14.07.2015 &1 911 /71 ST
& diter oy & fosg diererer = +ff garg 61 715 iR 45 &7
QR gt i uTg DY TS| feenT vd IR-Tfee SN arer
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& FaY H PIS I IR & IR TAT| gSifeh, FHICH
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6T U IPEHIT ©U H gl warg off (arfesanr 3.3) 1
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Kharif

In this season non-pelleted and pelleted seeds
(pelleting by Incotech Pvt. Ltd., Gujarat by
encrusting method in 1:2.2 ratio) of onion variety
Bhima Super were sown using pneumatic seed
drill, and compared with respective transplanted
crops. Seed sowing was on 14" July, 2015 in four
replications in randomized block design. Sowing of
nursery for transplanting was also done on this
date, and 45 days old seedlings were transplanted.
There was no significant difference for yield in
crops from pelleted and non-pelleted seeds. No
significant difference was observed in the total
yield of crop from pneumatic drill and transplanted
one. However, yield of A grade bulbs was
significantly higher in crop raised using pneumatic
seed drill (Table 3.3).

qrfoset 3.3 : wTST di Weht garg iR AUTE ISt BB H YfedT Ta IR-TfeHT diSi & IusT A1IGS

Table 3.3: Yield parameters of pelleted and non-pelleted seeds in direct sown and

transplanted onion crops

TS S Iz T H Iz 7 TS SUS
&g (S7/8.) &g (e7/%.) &g (/%) (e/3)
<gur fafey A grade B grade C grade Total yield
Planting method bulbs(t/ha) bulbs (t/ha) bulbs (t/ha)
bulbs (t/ha)
o} 4t Tt 4t Tt bt Tt 4t
NP P NP P NP P NP P

=pfed f3s o1 ST v 2.86" | 2.75° 333" | 326" | 298" | 292" | 918 | 893
et garg
Direct sowing using pneumatic
drill
urg/ Transplanting 1.48"° 1.48" 2.72" | 2.80° 540" | 4.06 9.59" 8.34°
TBTEs! (d=0.05) 1.17 1.30 1.09 | 0.79 0.63 | 085 261 | 2.06
LSD (P=0.05)

T ﬁ'\’—ﬂ%ﬁ P 1 eHl NP: Non-pelleted; P: Pelleted

aRUIT 3 9T Fe5T fob = fee TS s & Iuam i Htelt
ST a1t heTes | S Dl b AT Pgl SEaR U off | T8
e 15 e 3RTe off uepes IR g1 TS Sfe wieft ferrg
IS e | T prRf 3rafY wgl sarer off wgifes Jure
IS B | YRS 45-50 & 1 T dteremetm & &
STET {3 3M&dhd Bic &Ftha (T&I Wd @l 1/20aT) &t
MILIBHT BIell B

The results show that direct seeded crop using
pneumatic seed drill had higher yield with bigger
bulbs. This crop also matured 15 days earlier, but
the overall field occupation period is higher in
direct seeded crop because in transplanted crop for
initial 45-50 days crop is in nursery only, for which
much smallerarea (1/20" of main field) is needed.
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& IeUdT 9919 & ¢ @t § Ageaqul gear
JTTAT H Uga=

TS T B 3 Sifds TIT 3otfads a=ral a7 AT
FRAT TSl ¢ R WIS I SU, Ut 3R HUSRUT
165 IR THR Ui THTa ISl 2| §39h BIRUT IUST H g
ISt BT Ht HHAT ghifh, hae d-1d H FeEdT W &
e T PRelt o 3 SR UlY &Y dgaR srawel W
ek et 21 o5y 515 areudt e e RS et
P ATY-WTY WA & SAHTRA Y TP B § 5T
T TG ! 3T TeaR gl (HISed) 6f gga™
HRAT HE@qU 99 T g1 ¥&t 2014-15 & SRE
YRIGRAT b ATl e quid ATgfetse SoiTg H TSl ql
fopet e offer arfa @ ot fosRe & <amer Ua ateqor
ST T I STo5 a1 & fo5u Heeaqut 9GaR STaveer &t
UgA B ST 9 | gier fAfY=~ 9gar araveran # 25 fet
& fosg Rrarg ol Aava HiAT B A 165 AT I Bl
g (arfeset 3.4) | TG 3rafY & Uged eI YT AHRS
RFATS ST T STUTes fehaT 71 et IUST, e
3R, 3MMUfES ST AT (JTRSeTH!) 3R FARIhS

AT R AT Gt by MY

arfeset 3.4 : ST a-Td SURARI BT fAa=or

Table 3.4: Details for water-stress treatments

Identification of critical growth stage in
onion for water-deficit stress

Onion production is constrained by many biotic and
abiotic stresses that severely reduce its yield,
quality and storage life. Water deficit is a serious
stress affecting onion production. The extent of
yield reduction due to this, however, depends not
only on intensity of water stress but also on the
growth stage of plant at which it occurs.
Identification of critical growth stage (CGS) for
water deficit stress thus becomes important for
irrigation scheduling as well as screening onion
genotypes for water-deficit stress. During rabi
2014-15, a field experiment was conducted in a
completely randomized block design with two
onion varieties namely, Bhima Shakti and Bhima
Kiran in three replications, to identify the critical
growth stage for water stress. Water deficit stress
was imposed by withholding irrigation for 25 days
at five different growth stages (Table 3.4). Normal
irrigation schedule was followed before and after
the stress period. Data on bulb yield, bulb size,
relative water content (RWC) and chlorophyll
content were recorded.

IUER TG ST U Aty TIAR AT
Treatment Stress schedule and duration Growth stage
-1 T IR 3 § AT R (9o & 1-20 SEEIN

& geaTd)
T1 Normal irrigation throughout growth period (1-20 DAT) Control
-2 A9uT & 15-40 & yeard 25 &A1 & fov a9 @ &g PO
T2 15 - 40 DAT stress for 25 days Bulb initiation
&-3 AUt & 40-65 {7 ugard 25 Al & fog g &g
T3 40 - 65 DAT stress for 25 days Bulb development
-4 90T & 61-86 {7 ueErd 25 A & fosg T &G Qreffepsur
T4 61 - 86 DAT stress for 25 days Bulb enlargement
d-5 R9ur & 86-120 T 99T T (HeE aD) e gRuHd
T5 86 - 120 DAT (until harvesting) Bulb maturity
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A significant decline in RWC was observed in both
the varieties, water contentinleaf was only 60-65%
under water deficit stress compared to 70-75% in
normalirrigated crop (Figure 3.1). The reduction in
RWC was observed throughout the growth period
under water deficit stress in the studied varieties

Relative water content [%)

E BE 5 88 3 8 8

Treatmand

@ Bhima Shakti = Bhima Kiran

|/1%ﬁr 3.1 : wrSt it < fseat offw erfar g ofiem
=1 & Tt T 9§ ST STes A1 (STAR
faaRurarfoar 3.4 B feammng 1)
Figure 3.1: Relative water content in leaf
sample of two onion varieties Bhima
Shakti and Bhima Kiran (Treatment

a &
hal v T Ta T8

detailsin Table 3.4)

ol @ 99 S b AT emfef ft Sreft & 9 oeht
AT BT BT Ub AT T gt 8| ufcerant § e
P FARIhe T GRT el AfSATT T Iferd & 1 i
o T Fenet &1 | R aRfRfr & goes 516
JoUdl <coig & IR I dgar sravrsn o
FARIUhe T o fosq Q1 el H Ueh Syl bt @t
T (for 3.2) | SGaR &Y 3 3ra=eerait (40-50 ufcrerd)
& IS g I THRUT FaAT b SR FARIfthes AT H

Y T AT HeRy SareT (63 Mfrerd) el

Leaf senescence is the common phenomenon
observed in a plant when it is subjected to limited
water supply. The leaf senescence rate can be
properly indicated by the amount of total chlorophyll
present in the leaves. A significant decline was
observed in both the varieties for chlorophyll
content at different growth stages under water
deficit stress in comparison to normal irrigated
condition (Figure 3.2). The percent decline was
maximum (63%) during bulb enlargement stage in
comparison to other growth stages (40-50%).

/' Rrr 3.2 : Tl 1 @ Rl e arfdr
fT = & uccht A1 H $& FARIDBS
T (STAR faxor arfese 3.4 F wva 81)

Figure 3.2: Total chlorophyll content in
leaf sample of two onion varieties
Bhima Shakti and Bhima Kiran
(Treatment details in Table 3.4)
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Figure 3.3: Marketable bulbyield (A +B
grade bulbs, t/ha) in two onion varieties
Bhima Shakti and Bhima Kiran
(Treatment details in Table 3.4)

fGfoa oRfRUfRI & JoHes 56 JTeddT Ga1d & 3iarid
ST foremt ¥ Sl SUST U g MR § 4T BT 3MTdhesT
5T TIT| ST STeulT GaTd & ST 31T Iga JravrTalt
& TIPS QEDRUT AT b QR DT IueT (33—
35 ufcerd) d &g MdR (40-50 ufierd) & @t urg
I

Reduction in bulb yield and bulb size was observed
in both the varieties under water- deficit stress
compared to irrigated condition. Reduction in bulb
yield (33-35%) and bulb size (40-50%) was
maximum during bulb enlargement stage in
comparison to other growth stages under water-
deficitstress.

&0
q 50
'/ R 3.4 : wrs Y <) v oftwr arfda @
i1 9 3 oo wdlg Sua (29/8.) T 40
(SUaR Rexur aTfeset 3.4 F v 1) < 30
L=
Figure 3.4: Total bulb yield (tones/ £ 20
ha) in two onion varieties Bhima
Shakti and Bhima Kiran. (Treatment 1
detailsin Table 3.4) o

® Bhima Shakti ® Bhima Kiran .
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aRumEl A UaT Tl fb S 3feudr <ud b U e
Ereffenor (dter ot o 61-86 I Ua) Hecayul Sgar
3FaeelT & T QR 317 9GaR JTawITaT & Jeplees =TS
P T IR TAT IusT THR B9 F g1 gt 2

¥9: g aFHie @ Icu~T JeqT dleaT dI afe:
I FITYAT BTG

WU dEID W I Seg diadl Bl STANT IR
IIRE T B Haed Sca e & fo5y S7eh UGl
STEIT U Il | ol 17| 79 U H Iu e
I I P AR & IR R IR I T T, &, A 7d S
¥ gffepa fomam a1 (R 3.5) 1 ¥ 2014-15 & &t divm

Treatments
The result showed that bulb enlargement (61-86
DAT) is the critical growth stage for water deficit
stress during which normal growth and yield of
onion get severely affected as compared to other
growth stages.

Performance of ex-vitro established in-vitro
produced garlic bulbils

In order to produce virus-free garlic propagules
using in-vitro produced bulbils, their performance
was studied in a net house. In vitro produced
bulbils of garlic were classified into four grades
namely A, B, C and D based on weight (Figure 3.5).
These were planted in an insect-proof naturally
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ventilated net house in a completely randomized
design with five replications during 2014-15 rabi
season. Results (Table 3.5) showed that shoot
length, polar and equatorial diameters of bulbs
were significantly higher in plants raised from
bigger bulbils (A and B grades) than of plants from
smaller bulbils (C and D grades). A and B grades
bulbils were at par with each other with regard to
performance for these characters. Stems of plants
from A and B grades bulbils were significantly
thicker than those from C and D grades bulbils.
Bulb weight from plants raised from A grade bulbils
was significantly higher than from other grades.

arfeset 3.5 : Acgsd 3 A= IS arel) w@: U1 fddT ¥ IR B a1 ueef=

Table 3.5: Performance of crop raised from in-vitro bulbils of different grades in a net house

HIFHT TR RIg $i Fars (J.) = & aRfYy () CIK] N BT R
Bulbil Size Shoot Length(cm) Stem Girth (mm) (fAt.) (fAt.) ()
dier dier dier oier Gier Gier Polar | Equatorial | Bulb
T T oy Jqor Juor | Jgup  |PDiameter | Diameter | Weight
mm mm
%45 | %75 | %105 | %45 | ¥75 | 105 | "™ (mm) | (e)
&= &= Gl e | Ra | R«
Udrd | YId qdrd YT | YITd | Y/
45 75 105 45 75 105
DAT DAT DAT DAT DAT DAT
uds (>13m) | 13.08 | 21.75 | 2337 | 164 | 196 | 2.14 11.47 13.34 1.54
Agrade (>1g)
& ¥s (500 12.65 19.22 23.03 1.54 1.56 1.80 11.29 12.10 1.23
-1 7m)
B grade(500
mg - 1g)
#H I (250- 1220 | 1885 | 2055 | 139 | 1.50 | 1.64 8.14 9.11 0.56
500 fo.)
C grade (250-
500 mg)
g 33 (< 250 10.05 | 1537 | 17.23 | 117 | 1.48 | 153 7.18 8.13 0.38
fam)
D grade
(<250 mg)
N 075 | 0.69 091 0.10 | 0.09 | 0.07 0.56 0.66 0.08
SE.+
THTS 2.22 2.05 2.69 0.28 0.26 0.21 1.66 1.94 0.23
(dt=0.05)
LSD (P=0.05)
1.4t wfcrerd 1537 | 9.05 10.60 | 16.38 | 13.26 | 9.99 14.49 15.09 20.73
C.V.%
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Figure 3.5: In-vitro garlic bulbils of different grades and their ex-vitro establishment

Fertilizer scheduling through drip
irrigation

A field experiment was conducted to study the
effect of fertilizer application through drip system
on bulb yield and nutrient uptake during late kharif
and rabi seasons. In all nine treatments were tested
(Table 3.6) in two patterns i.e. 1) as per nutrient
accumulation pattern (T1, T2, T5 and T6) and 2)
with 30% of recommended dose as basal and
remaining fertilizers in equal splits (T3, T4, T7 and
T8). The trial was conducted in RBD with three
replications. Vermicompost @ 7.5 t/haand S @ 30
kg/ha was applied as a basal at transplanting in all
the treatments except T9. In T9, vermicompost
@7.5 t/ha and full dose of P, K, S were applied at the
time of transplanting. The fertilizers were applied
up to 50 days after transplanting in all treatments.
The results showed that application of 100: 54 : 36
kg NPK/ha through drip irrigation at 10 days
interval resulted in higher yield in both the seasons
and it was at par with 110:40: 60 : 30 kg NPKS/ha
at 12 and 10 days intervals and N alone applied
through drip system (Figures 3.6 and 3.7). No
significant difference was observed between
treatments for nutrient uptake during late kharif
season (Table 3.6). However, application of 100 :36
:54:30 kg NPKS/ha absorbed higher nutrient than
in 110:40:60:30 kg NPKS/ha (Table 3.7).



arfese 3.6 : fAf= SU=RI & iy aca I=afgor

Table 3.6: Nutrient uptake in different treatments
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SUAR Ryarg oioRTe | g8g Uives dca ienfEwr (. /2.) | W& uNe aca sicafgun(f3m. /&)
Treatment* | Irrigation Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)
interval ATSSIoH | BIPRY | IeTREY | Wehx | fore | amEn e @Er
N P K S Zn | Cu Mn Fe
a-1/T1 10 f&4/days | 51.8 | 17.6 | 347 | 109 [130.0| 52.1 | 242.8 |19489
A-2/T2 12 f¢4/days | 57.4 | 17.1 37.2 9.7 |1383| 489 | 2588 |2053.5
-3/ T3 10 f&4/days | 60.0 | 18.1 39.0 | 142 [130.7| 59.2 | 305.0 |2094.2
-4/T4 12 f&7/days | 61.3 | 185 39.9 9.8 |136.6 | 51.7 | 242.0 |1902.2
&-5/T5 10 f&7/days | 57.6 | 188 | 382 | 113 [129.6| 584 | 267.7 |2116.9
c1-6/T6 12 f&7/days | 52.0 | 19.7 | 358 | 103 |1383| 50.2 | 247.7 |1798.9
a-7/17 10 f&4/days | 523 | 19.5 359 | 10.8 |[142.7 | 51.5 | 253.4 |2279.2
c1-8/T8 12 f&7/days | 53.9 | 19.1 365 | 10.5 [110.9 | 53.8 | 2389 |2333.5
&-9/T9 10 f&4/days | 55.7 | 18.8 37.2 99 1188 52.0 | 2402 |1907.4
Tews! (f=0.05) NS NS NS 29 | 259 | NS NS 487.6
LSD (P=0.05)
et wferera 15.3 8.7 17.2 | 116 | 112 | 11.0 14.2 14.9
CV%

*2-1, A-2, A5 Td -6 : IfRDpT BT ST G e T TfRIey & SFTAR drer 4901 F 50 7 16 o fora
&-3, A-4, A-7 w& -8 : 30 HRIer IeRep WA T FTHANT MR Y H a1 77 3iR 9 1 AT dhey vy &6 50 & 918 T

JH AT A foa

-9 . g v 3 50 &7 I15 T fAafisd AT H Bac ATSG oI Bl GeiTs T3 AT BT SgFRINT a1 =TI

*T1,T2,T5and Té: Fertilizers applied as per nutrientaccumulation pattern and up to 50 days after transplanting

T3,T4,T7 and T8: 30% fertilizers applied as basal and remaining in equal splits up to 50 days after transplanting

T9: Only recommended dose of N applied in splits up to 50 days after transplanting

Marketable yield (t/ha)
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(STaIR o1 fAaxur arfeset 3.6 H AT T RI)

Figure 3.6: Effect of fertilizer applica-
tion through drip system on onion
marketable bulb yield (t/ha) in late
kharif (Treatment details in Table 3.6)
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Figure 3.7: Effect of fertilizer
application through drip system on
onion marketable bulb yield (t/ha)
in late kharif (Treatment details in
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TSI 3.7 : TSI & YN ded I gUT IR IIRIBRUT T T9TT
Table 3.7 : Effect of fertigation on onion nutrient uptake
SR RiaTé oieRTe | g8g WINe d<a siafgur (A, /R.) {&H NS deq ieniaw (fam. /3.)

Treatment Irrigation Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)

interval TSSO | BIPRY | UIeREH | HehY 1w Sici Hifrer

N P K S Zn Cu Mn

a-1/T1 10 &/ days 86.0 25.4 55.7 19.1 149.6 63.0 194.7
-2/T2 12 f&7/days 82.8 21.5 52.1 16.2 148.0 66.7 216.9
&-3/T3 10 f&7/days 81.8 23.4 52.6 17.6 138.1 57.9 213.9
-4/ T4 12 &/ days 84.5 24.2 54.4 19.7 146.7 57.6 222.8
c1-5/T5 10 f&7/days 89.0 23.4 56.2 16.3 157.7 56.9 191.1
-6/ T6 12 f&7/days 94.6 221 58.3 24.7 159.5 63.5 210.2
S-7/T7 10 &/ days 94.6 23.8 59.2 20.5 157.8 67.2 208.7
cI-8/ T8 12 f&7/days 95.7 20.7 58.2 18.9 152.3 62.5 205.1
-9/T9 10 f&7/days 83.5 23.0 53.2 18.1 142.6 62.2 179.4
et (d1=0.05) 10.8 5.2 NS 3.9 NS NS 40.2
LSD (P=0.05)
. ufderd/Cv% 10.4 12.8 12.3 12.0 12.9 11.9 11.7

*-1, A-2, A-57d -6 : IRDI BT SIHRIN UIP Tcd T He & SFTAR dier 901 & 50 T 915 T o 7|
A-3, A-4, E-7 7 -8 : 30 TfreT IeRep AT BT SIIHANT SR w H {57 70T 1R 29 1 SIIprRT Uty A9or & 50 T 91 7 T A A

e )

-9 . dty T % 50 7 1 e farafoed A1 # hae AggIer 6l GeiTs TS HIAT BT IFHANT fova wm

*T1,T2,T5and T6: As per nutrientaccumulation pattern and up to 50 days after transplanting

T3,T4,T7 and T8: 30% as basal and remaining fertilizer in equal splits up to 50 days after transplanting

T9: Recommended N alone in splits up to 50 days after transplanting
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Fertigation scheduling for kharif onion
bulb crop

A field experiment was carried out to study the
effect of two doses of fertilizers (70 : 35 : 35 kg
NPK/haand 75:40:40 kg NPK/ha) applied at two
intervals (10 and 12 days intervals). The trial was
laid in RBD with four replications. In four
treatments T1-T4, neem cake (5 t/ha) and sulphur
@ 30 kg/ha was applied as a basal dose, while in
T5, neem cake (5 t/ha), P, K and S were applied as
basal. The results showed that application of 75 :
40 : 40 NPK kg/ha at 12 days interval was at par
with 75:40 : 40 NPK kg/ha at 10 days interval for
bulb yield (Figure 3.8). The yield from combined
application of NPS was 16.1% and 13.2% higher
than application of N alone @ 75 kg/ha in splits at
10 daysinterval.
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Figure 3.8: Effect of fertigation on
onion marketable bulb yield (t/ha)
during kharifseason

A-1:10 AT P 3=eRI6 W 70 : 35 : 35 fpuT. ATSCISH — BRI — TeIRRM /3. ; -2 : 12 &A1 & 3eR1e R 70 : 35 : 35 fpuT. ATseIon —
BB — ARIIT /2. ; -3 : 10 A1 & RIS W 75 ¢ 40 : 40 5T, AZEISH — BB - TR /2. ; -4 : 12 A1 & 3FcRie W 75
- 40 : 40 T, TSEIST — BRAIRE — GIIRR /2. ; E-5 : 10 AT & 3FeRTe R 37ehes 100 T, ATSEIoM /. T SIgwanT

T1:70:35:35 kg NPK/ha at 10 days interval; T2: 70:35:35 kg NPK/ha at 12 days interval; T3: 75:40:40 NPK/ha at 10 days interval;
T4:75:40:40 NPK/haat 12 daysintervaland T5: 75 kg N alone/haat 10 days interval

TS B §I5T eI o fou Idve - Ao

S U9 I8 A1 & §F SR IR IRep 1T (80
40 : 40 T, ARG -HIPRA-AICTRIIT /3. T 100
: 50 : 50 fpuT. Ao -BRBRI-TICIRRE/.) &
TTEl BT AT PR D fos¢ W uRiar fopar R die
1907 & AT MR w9 F 50 5T, /2. Y TR R Fh Pl

Fertilizer scheduling for onion seed crop

A field experiment was conducted to study the
effect of fertilizer application (two levels of
fertilizers: 80 : 40: 40 kg NPK/ha and 100: 50 : 50
kg NPK/ha at two intervals: 10 and 12 days
irrigation interval). Sulphur @ 50 kg/ha was
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T 37hes 100 . ATSgISH & faRafosa SNt &t
CRHICZIISERREISISEE RILES

applied as basal at the time of planting. In T5, full
dose of P and K and 30% of N was applied as basal
and remaining N was applied in six equal splits up
to 60 days after planting. In T1-T4, NPK were
applied at 10 and 12 days interval up to 60 days
after planting. The results showed that application
of NPK @ 80 :40 : 40 kg NPK/ha at 12 days interval
from planting to 48 days was at par with 100 :50 :
50 kg NPK/ha at 10 days interval up to 50 days for
seed yield (Figure 3.9). These treatments, however,
resulted in higher seed yield than split application
of 100 kg N alone with P and Kas abasal dose.
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/rﬁsr 3.9 : W A fiv Suw
(T, /. ) WR SdBRUT BT I

Figure 3.9: Effect of fertigation
on onion seed yield (kg/ha)

Seed yield (kg/ha)
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A-1: 10 A1 P RIS W 80 : 45 : 45 fhUT. AL IH -HRBRA-TCIRRT /3. ; -2 : 12 i & 3=eR1es W 80 : 40 : 40 b, g
BRPRA-AICRIH /2. ; @3 : 10 AT & 3aR1e W 100 : 50 : 50 T, ATgIoH - BB RA-TeRTH /7. ; -4 : 12 Al & 3=Rk1e W 100
:50 : 50 {3, AT - BIBRA-AICTRITH /7. ; T -5 : 10 {1 & 3RIe W 31hed 100 T, Figeier /2.

T1:80:45:45 kg NPK/haat 10 days interval; T2: 80:40:40 kg NPK/ha at 12 days interval; T3: 100:50:50 NPK/ha at 10 days interval;
T4:100:50:50 NPK/haat 12 daysintervaland T5: 100 kg N alone/haat 10 days interval
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Permanent manurial experiment

A permanent manurial experiment was initiated
during rabi 2013-14 to monitor the effect of
soybean and maize (kharif)-onion (rabi) cropping
system under four fertilizer scheduling on onion
production and soil fertility status. The trial was
laid in RBD with four replications. Inclusion of
soybean as proceeding crop and application of
inorganic fertilizers along with vermicompost
yielded at par with treatments that received
inorganic fertilizers alone. In case of maize-onion
system, integrated use of vermicopost and
inorganic fertilizer produced significantly higher
bulb yield than application of inorganic fertilizer
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alone (Figure 3.10). Inclusion of soybean as a
proceeding crop increased the total nitrogen
uptake significantly in all the fertilizer treatments
over maize-onion system. Integrated use of
chemical fertilizer and vermicompost increased
after-harvest soil available nitrogen significantly
over the remaining treatments. No significant
difference was observed among treatments for soil
pH and electrical conductivity both before planting
and after harvest. Electrical conductivity and soil
available nitrogen content increased after planting.
This increase could be due to rise in soluble salts
and nitrate/ammonical nitrogen from surface to
sub-surface soil by capillary action (Table 3.8)
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U (/7. ) IR SRk w1 Ud gt
TUG B UHE (STOR &1 fdavor
arfoer 3.8 % RRarmarg 1)

Figure 3.10: Effect of fertilizer
levels and proceeding crop on

onion marketable bulb yield (t/ha)
(Treatment details in Table 3.8)

TfesepT 3.8 : ATSEIS & STUEYT U& HaT i fALraaral W IR WRi §a Gaaci Bies Pl THE

Table 3.8: Effect of fertilizer levels and previous crop on nitrogen uptake and soil properties

AISSIo | 9T § gd a1 Y fadwan GeTE F U g1 Bt vy
=AUgU | Soil properties before planting | Soil properties after harvest
(. /2.) | Fa1 @ faega Suse | qaI @ | fagd SUBE
STER Nitrogen | dt.g= IBHAT | Agerod | whum. | e BIECSE
Treatment uptake = (dSs/m)EC | (fpm./R.) | w9 |(ds/m)Ec | (f&m./g.)
(kg/ha) | Soil pH (dS/m) Available | Soil pH | (dS/m) Available
N (kg/ha) N (kg/ha)
AT -ITT BAah YoMt / Soybean-onion system
75% IRS® + 15 114.5 7.6 0.17 109.8 7.4 0.25 169.3
T MR H EIg
75% RDF+ 15 t FYM
100% IIRETH + 20 122.4 7.6 0.16 128.6 7.7 0.24 163.1
T e & @g
100% RDF+20 t FYM

continued on next page....
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continued from previous page....

SUAR
Treatment

75 %3ARSUH

75% RDF

100 % JIRSIUH

100% RDF

ATgGIoT
re<rigur
(e /2.)
Nitrogen
uptake
(kg/ha)

119.5

119.9

HIPBT-ITST HAGID TS / Maize-onion system

39T A & a7 H fALarg GaT$ & SR 91 H fadwamg

Soil properties before planting | Soil properties after harvest

HaT &1 farga Suey | gaTd | faga IuGeY

dt.og qddpdl | Ageod | fLua | ardedrn BIECIE
= (dS/m)EC | (fpum./8.) | &= |(dS/m)Ec | (f&um./R.)

Soil pH (dS/m) Available | Soil pH | (dS/m) Available

N (kg/ha) N (kg/ha)
AR -SITS FAGagh Tt / Soybean-onion system
7.5 0.17 128.6 7.6 0.24 150.5
7.7 0.18 125.4 7.5 0.24 147.4

75 % RSB + 15 114.4 7.7 0.19 144.3 7.9 0.20 144.3
T MR T @i
75% RDF+ 15 t FYM
100 % JIRSUH +20 106.4 7.9 0.20 147.4 8.2 0.24 125.5
T MR Hl @I
100% RDF+20 t FYM
75 % JIRSUH 108.1 8.0 0.19 125.4 8.2 0.22 139.9
75% RDF
100 % IRETH 113.9 7.9 0.20 112.9 8.0 0.21 134.8
100% RDF
TeuHel (f1=0.05) 12.8 NS 18.9 NS NS 21.1
LSD (P=0.05)
<t Y. ufcera 13.3 1.49 11.5 9.4 2.4 16.5 16.3
CV%

Wﬁﬁ&qm diedl BI T Effect of micronutrientsin onion

TS H IUST U4 UIeh S0 IR & UINeh o SFHanT
P YT BT T I & Y U Wl Treron famam
feg of|T foRT &1 ST TR IRE SUARI BI i
TRIGRIIT & A1 ATGED soieh feotTg H SANor foha
T AR TaT fArSaratt & fosq gaT ot faeeswor foka
oA TGRI garm o5 a1 7 |+l & dive o watE o
(anfesar 3.9)1 HiffST, BIR T IR H IuSY T
SpIfecIeh ST < gl 3rferen oft iR s wa rar +ff T
T & @1feres wET § M &1 deg Ut & dey |
SR & fia g 39y P S @1 78 et (o

3.12) ZnSO, @1 JaT H AT Uil SFIRINT T TR

A field experiment was conducted to study the
effect of micronutrient application on yield and
nutrient uptake in onion. Twelve treatments were
evaluated in RBD with three replications using
cultivar Bhima Kiran. The soil samples were
analysed for initial properties, which showed that
soil was sufficient in all the micronutrients (Table
3.9). Available Mn, Cu and B content were well
above the critical limit and Zn and Fe were also
above the critical limit. Application 0of 110:40:60:40



FeSO, &1 a1 H U4 guify SIgRim o &12f 110 : 40
60:40 . TSI - HIRPRA - ACTRITT—Aehe /2.
T SR R TR 37feher IusT A9 46.0 /7.
Td 44.1 /3. @IS & T (R 3.11)1 FeSO, @
a1 H U4 9uffer SIS &R I g&TT H ZnS0, BT JaT
 Ud guff SR @ W 2.4 IR e dad
SuoT BRI g8 3R T8 gig AY SUURi & ghes
7.5-10.0 Tfcerd 31fdrep oft | oiweps e sFefgor & v
FoT o TSI 7T SUARI & fosg i faifdree wrafey 7
off (afosent 3.10) | T=AT TyaT H & UiIveh dicd! hl gafe
fARTHIET & HIRoT 8 HaT|

0
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kg NPKS/ha along with soil and foliar application of
ZnS0, produced highest yield (46.0 t/ha) followed
by soil and foliar application of FeSO, (44.1 t/ha)
(Figure 3.11). Soil and foliar application of ZnSO,
gave 2.4% higher bulb yield than soil and foliar
application of FeSO,, and increase was 7.5-10.0%
over remaining treatments. Nutrients uptake
(Table 3.10) showed no specific trend for the
treatments. This could be due to the presence of

sufficientmicronutrientsin soils.

afesepT 3.9 : WITST § YEH WIS ded THTAT BT 37T HA UR T B IRMAS faerean

Table 3.9: Initial soil properties where micronutrients effects were studied in onion

71 Bt TRMYF fALwamn a9 I T
Initial soil properties Value Critical limit
qa1 UlTa. / Soil pH 8.06 &I/ Alkaline
forege @t (ds/m) /Electrical conductivity (dS/m) 0.21 M/ Normal
Har Sy B (%) / Soil organic carbon (%) 0.63 7egH / Medium
Iusey Agere (. /R.)/ Available N (kg/ha) 183.00 =TT / Low
Iuced] BRBRA (5T, /2. / Available P (kg/ha) 24.53 4/ High
Iucey AeTRIE (fF. /2.) / Available K (kg/ha) 327.41 I/ High
Iuyzsey Sehx (far. /2.)/ Available S (kg/ha) 23-42 25.00
IUyeey ARRA (fha. /8.) / Available Fe (ppm) 4.50 4.00
Sueey i (FHTH) / Available Zn (ppm) 0.68 0.60
Iuassy HifiS (i) / Available Mn (ppm) 8.48 2.00
Iueed HIaR (fdiud) / Available Cu (ppm) 2.46 0.20
Iuyesey R (didied) / Available B (ppm) 3.51 2.00

50.0
' 40.0
7 3.11 : e & RuvE Ing
B ITH (S7/8.) W &H UIve 30.0 -
Teq SIANT BT THT (SUAR B
ferurarfoset 3.10 % feammang 1) 20.0 -
Figure 3.11: Effect of micro
nutrient application on 10.0 -
marketable bulb yield (t/ha) of
onion (Treatment details in 0.0 + Y v
Table 3.10) T1T T2 T3

T4 T5 T6 T7 T8 T9 T10 T11 T12
Treatment
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arfesept 3.10 : AN SAHIEUT UR Y&H UG AT JTIANT BT TG

Table 3.10: Effect of micronutrient application on nutrient uptake

SR ITEIR T faaxor Jgg UIva aea siaufewr (fFum. /3.) | 9§89 U aca sienfgwn (. /2.)
Treatment| Treatment details | Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)
N P K S Zn Cu Mn Fe

-1 10 famm. znso, 107.7 | 19.0 939 | 224 133.0 | 49.9 | 164.8 | 1982
T1 10 kg ZnSO,
-2 10 f&uT. Znso, 110.5 | 19.4 97.7 | 21.8 135.0 | 59.3 | 162.0 | 1805
T2 guffar THG T

10 kg ZnSO,+ foliar

MN mixture
-3 10 famm. FeSO, 1222 | 216 106.5 | 25.9 159.6 | 55.3 | 176.0 | 2050
T3 10 kg FeSO,
-4 10 f&uT. FeSO, 109.4 | 19.2 93.6 | 24.0 160.6 | 56.5 | 158.7 | 1799
T4 quify Te fysor

10 kg FeSO,+ foliar

MN mixture
-5 10 fpur, IR 103.0 | 17.2 858 | 219 1312 | 47.7 | 157.0 | 1699
T5 10 kg Borax
-6 10 fpuT, IRaT+ 130.5 | 225 113.1 | 26.2 169.4 | 64.4 | 187.2 | 2553
T6 quifer T T

10 kg Borax+ foliar

MN mixture
-7 EERCIGREE 121.0 | 17.5 100.5 | 20.7 1382 | 525 | 179.4 | 2061
T7 Soil MN mixture
<I-8 1 T guiie HUA 115.7 | 204 | 102.1 | 222 1508 | 51.5 | 156.1 | 2212
T8 fersyor

Soil and foliar

MN mixture
-9 10 &7 gferare 116.0 | 20.5 105.6 | 22.0 1479 | 552 | 168.4 | 1841
T9 10 t Vermicpost
A-10 10 &7 gferare+ 1239 | 21.8 115.6 | 26.2 1714 | 57.6 | 184.7 | 2396
T10 guffa waUe fiysor

10 t Vermicpost +

foliar MN mixture
d-11 guifer T fsro 121.1 | 21.2 112.1 | 26.6 147.1 | 63.7 | 171.2 | 2207
T11 Foliar MN mixture
d-12 FIT STAR 116.1 | 20.7 110.7 | 28.2 163.4 | 56.5 | 163.6 | 1956
T12 Control

TeuFel (f1=0.05) 20.6 3.7 19.0 | 6.9 30.5 132 | 223 | 562

LSD (P=0.05)

. (ufcrera) 106 | 143 112 | 173 22.3 142 | 116 | 16.7

CV%




BEYT ¥ G&H YIS el BT THId

@egT H IUS U9 UINp SR W GEH UNd acd
SFTIRINT o HHTE BT ALTIT PR b o3¢ Ueb Wl TRyaqo
fehaT T | fehRet AT 3R bl IUINT PReh TRE SUARI
B I TR & Ty TGRed @id oo o
AR famam aT| TR et fagwdre & fo5u gar @
faecsuror fépam wrar forad wefefa gamm fop 5ar o At ged
qINe e Aty o (drfesar 3.11) 1 BT U & Aey §
IYARI & T DI AT Rr=1ar SEgm a1 T8 S (R
3.12)| UIN% I U W Ul TT foh ASHIY W
SuARI & fou @18 faferse ugfy 78 ol S a7 o e
UIYeh dcal <l TaTH e & PR 81 |l |
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Effect of micronutrients in garlic

A field experiment was conducted to study the
effect of micronutrient application on yield and
nutrient uptake in onion. Twelve treatments were
evaluated in RBD with three replications using
cultivar Bhima Omkar. The soil was analysed for
initial soil properties, which showed that soil was
sufficient in all the micronutrients (Table 3.11). No
significant difference was observed between the
treatments for bulb yield (Figure 3.12). Nutrients
uptake (Table 3.12) showed no specific trend for
the treatments applied. This could be due to the
presence of sufficient micronutrients in soils.

aTfoset 3.11 : BE ¥ G&H UI9eh Ted THTA1 BT eI H IR T i IR faeraand

Table 3.11:Initial soil properties where micronutrients effect was studied in garlic

a1 Y uRfE fearnd = epTfeerep AT
Initial soil properties Value Critical limit
7a1 iwa, /Soil pH 7.98 &N/ Alkaline
férgget = (ds/m)/Electrical conductivity (dS/m) 0.23 M/ Normal
7aT Sifde @1 (% )/ Soil organic carbon (%) 0.68 HegH / Medium
Iuey ATgeo (. /3.)/ Available N (kg/ha) 188.00 =T / Low
UGy BRBHRA ({3, /2. / Available P (kg/ha) 21.76 39/ High
Iueey qieTRid (fhu. /3.) / Available K (kg/ha) 434.41 $9/High
Iucey Hehx (. /2.)/ Available S (kg/ha) 19.23 25.00

Iuey MR (. /8.) /Available Fe (ppm) 4.68 4.00

Iuasey 576 (didied) / Available Zn (ppm) 0.72 0.60

Iucey §eT (didfer) / Available Mn (ppm) 7.23 2.00

ey HIaR (AT ) / Available Cu (ppm) 2.38 0.20

IuBsd gRIF (i) / Available B (ppm) 3.25 2.00

9.0

6.
3.
0.0
TT T2 T3 T4 T5 Te6 T7 T8

Treatment

(=}

o

Marketable bulb yield (t/ha)

T9 T10 T11 Ti12

ﬁas.iz:wﬁﬁmaﬁw
HAIY IUS (e/%.) R G&H dIveh
T STTUANT BT TUTT (STAR BT
faaRur anfoset 3.12 # faar mm &1)

Figure 3.12: Effect of
micronutrient application on
marketable bulb yield (t/ha) in
garlic (Treatment details in
Table 3.12)
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aTfeset 3.12 : NINS SAUEYN UR GEH IV qcdl &b SHANT BT TG

Table 3.12: Effect of micronutrient application on nutrient uptake

SUAR IUER BT faaxor Jeg WIS acd siayew (. /3.) | ¥ew uivs aa siayfgwr (famm. /2.)
Treatment| Treatment details | Macronutrient uptake (kg/ha) Micronutrient uptake (g/ha)
P K S Zn Cu Mn Fe

-1 10 f&ar. ZnSO, 12.0 77.8 26.8 123.8 33.2 | 125.6 | 2687
T1 10 kg ZnSO,
-2 10 f&m. Znso, 11.9 82.4 26.6 118.3 306 | 97.2 | 1724
T2 quffy e fiysmor

10 kg ZnSO,+ foliar

MN mixture
-3 10 fam. FeSO, 12.6 94.4 33.3 128.4 35.0 | 111.2 | 2150
T3 10 kg FeSO,
-4 10 fam. FeSO, 11.5 78.9 26.8 124.4 33.0 | 108.4 | 2187
T4 guffy TG Ao

10 kg FeSO,+ foliar

MN mixture
-5 10 fpur. IR 12.2 100.6 27.8 135.6 33.0 | 136.1 | 2672
T5 10 kg Borax
-6 10 fpuT, IRaT+ 9.9 80.8 25.8 117.2 314 | 1022 | 2047
T6 quffy THG AT

10 kg Borax+ foliar

MN mixture
A-7 EERCIGREE 12.9 92.4 28.4 1313 |35.7 |[1169 |2335
T7 Soil MN mixture
<I-8 HaT U4 quifd T 10.7 76.2 21.5 1085 |29.7 |97.1 |1656
T8 oo

Soil and foliar

MN mixture
-9 10 & gHfeaRe 12.8 80.6 26.0 1095 |29.0 |97.9 |1590
T9 10 t Vermicpost
&-10 10 &9 gHfraRe+ 9.0 80.2 25.7 1141 |333 |975 |2212
T10 quffy e fEysmor

10 t Vermicpost +

foliar MN mixture
d-11 quffy vqe fiysmor 12.6 95.4 27.3 132.6 |348 [127.7 |2066
T11 Foliar MN mixture
d-12 FIT IR 11.3 88.6 26.9 120.7 | 321 [111.2 |1527
T12 Control

TeuFel (f1=0.05) 4.3 18.5 8.1 NS 88 [24.0 598

LSD(P=0.05)

el (ufcrer) 12.9 14.5 17.9 157 |165 |133 | 181

CV%
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RAISTT 4 : ST Td S | &1fd &l =Aad
P Ud IUIehdl 93 & fou wufed
arefichia v T e

TS T BEGT 3 M1 g hic Aefisiial 3 Hehfore g
g b IRU BN S qHAE DB AbAT F Y
HIHATY— TS & B AT FQeTesd GRI T b
refisita a A gees fopanfafer srerar Sfcrrt famRea 6
T 21 gifes veee Jfral @ FmaR gRksed w@ 3=
R G Y SR Bt g1 39 oo § Ruvefes aff o
ST fohT 1T 37e T8 IR & -

reawIsioad goa (vh. aWiaRgg ) & fAeg
HABTIIR BT e
TRt Ty Jepriies GIRT UF7. dvlaped o fakag 15 1o
R 3R A1 & 7S Uil & aep1rt T oRiaor o o=t
A5 (0.05 gfcrerd, 0.1 gfcrerd gg 0.15 ufcerd) R ¥
g7 fopm | aRumm (qTfoser 4.1) 3 veRid ger i
o, IABNTT B dgANSdT T3 BRI
3R I AT & TR - eff| paeeh
M STgthrpHee 250 33T, MfteHeIs 25 ufierd
Sf, PR 3fedT-FARTSS 50 TR Seegdl, e 70
UfJed + BFADHNIG 5 Ufied T msmifsei 25
afier + PreeIom 25 ftrerd Seegut & HRT Tt TRl
W DI BT fpdy sgar Ry (86.7 wfierd)
TeRIT g3l 3T $H Mo b FRIE A H
BT T STl 1§ =ATH Algal & waiE el
TUSIG HABATT H, TAIGRIRGIS P PR D
&1 ggad g FRIg 1 0.05 Hferd; 0.1 Tferd; W@
0.15 ufcrerd o= hHer: 30.9 ufcrerd ; 32.5 ufcrerd v 51.7
gfreId gra |

Project 4: Integrated pest and disease
management for minimization of losses
and improving productivity of onion and
garlic

Onion and garlic are infected by a number of
diseases and insect pests. DOGR has developed
integrated pest and disease managment practices
to control the damages due to these. The
management practices, however, need to be refined
and upgraded continuously. The studies conducted
in this direction in the year under report are
presented here.

Evaluation of fungicides against
Stemphylium blight (S. vesicarium)

Fifteen old as well as new generation fungicides
were tested in-vitro at three concentrations
(0.05%, 0.1% and 0.15%) against S. vesicarium by
poisoned food technique. Results (Table 4.1)
showed that sensitivity of S. vesicarium varied with
fungicide and its concentration. Fungicides namely,
Difenoconazole 250 EC, Propiconazole 25% EC,
Copper oxy-chloride 50% WP, Captan70% +
Hexaconozole 5% and Iprodione 25% +
carbendazim 25% WP caused maximum growth
inhibition of the pathogen (86.7%) at all levels.
Thus, lowest of the tested concentrations of these
fungicides was enough to inhibit this pathogen.
Among systemic fungicides, Azoxystrobin caused
the lowest growth inhibition of the pathogen i.e
30.9%, 32.5%, 51.7% at 0.05%, 0.1% and 0.15%,
respectively.
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afeet 4.1 : T, IHIBRIT & faeg FaaaTdrl 1 ¥a: g guasiiosar

Table 4.1: In vitro efffectiveness of fungicides against S. vesicarium

T SuaR & gaes PRy wfierd gfyg
Fﬁag’_;rc'i?dﬁe (IRY &= & 7 o geanq)
Percent inhibition (7 DAI) over control
0.05% | 0.1% | 0.15% | sikra /Mean
yuSiag /Systemic
cIgATSdeISI 75% Sso%“l /Tricyclazole 75% WP 24.8 58.9 86.7 56.8
SIS NG 250 $HT/Difenoconazole 250 EC 86.7 86.7 86.7 86.7
MG 25 : $¥ft/Propiconazole 25% EC 86.7 86.7 86.7 86.7
TSllaRgIfee 250 TAHT/Azoxystrobin 250 SC 30.9 32.5 51.7 38.4
Prewerom 50 : Ssegdt /Carbendazim 50 % WP 44.3 59.6 | 7838 60.9
M 50 geegdt/Benomyl 50 WP 48.9 56.8 58.3 54.7
fherio 48 wferd /Kitazin 48% 79.1 83.2 84.0 82.1

R yunStag /Non-systemic

BIR fTeAlaelRigs 50: Seegul /Copper oxychloride 50% WP | 86.7 86.7 86.7 86.7
H=pIoig 75 : geegdl /Mancozeb 75% WP 54.3 569 | 584 56.6
e 50 : Seegdt /Captan 50% WP 58.4 68.8 71.3 66.2
FARIABIG 75% Seegdl /Chlorothalonil 75% WP 47.7 569 | 57.3 54.0
e 70 Ssequt /Propineb 70 WP 52.1 55.6 | 58.3 55.4
P 70 % ZFATDHNNS 5% 86.7 86.7 86.7 86.7
Captan70%-+Hexaconozole 5 %

M 25% + BISeIfor 25% Seegdt 86.7 867 | 86.7 86.7
Iprodione 25% + Carbendazim 25% WP

IRRIFARCIET 50% AERA 55% 72.4 77.4 77.4 75.7
Pyraclostrobin 50% + Metiram 55%

3itad/Mean 63.1 69.4 74.4 -
TSUIS! /LSD (P=0.05) 43 1.9 7.5 -

TS WA ( BISCICIZHT HANRGIR3TISI)
& faeg ufr-wadia aftaar & fog amafiasi a1
¥q: 9T e

I & R ST H PISCICSPH BRINGIRGIIET &
HROT B AT Vreyaiet / feavex I Uab Tigg aenm &1 I
gaee & fo5u TG BaeRR @ s U
TTGRUT oI HHE G & foSY WeRATD g1 T WeeHT & U

In-vitro evaluation of botanicals for
antifungal activity against onion anthracnose
(Colletotrichum gloeosporioides)

Anthracnose/twister disease caused by C.
gloeosporioides is one of the major constraints in
kharif onion production. Excessive use of chemical
fungicides for the disease management is
hazardous to environment and human being.



arFfas ey 9 dad § a3 IR-TawAmn @ik
TAfeRUT & SFEe 81T 21 - fIQwaal are 3
qIRA T TTghicis 9 A UG &1 UTghicrd 9 H I
AT BT GIe PIBCIGISPH BRGNS &
farpg 37h! TiT—pachiar AfShardT ot ST o fost fobam mam
AT G ST e SR (TR SiiciheT), SueHT
GRUTdaR (SverHT HaR1), dst (grmaar fo=er), =i
(voTieRereT fogar), adiar (hRepr gurT), <t dren (T
PIATE), AT (PIIAT HRNT) T Feblosesy
(Zpfeseesy BlgevT) & GEt ufcerdl & 9o &1 v g
aRfRferIT & siaria 5 wfcrerd, 10 wifcrerd vd 15 wifcrerd &
ST G R PSSP BIRINGIRITISST B d5aR
T SIS R F7hT THE ST & fo5q Jeien T
T 3T W ghfoseed T A SraT 37k At Freem W
SPET BU A T 9T T S SR &b 7 i
qegTd 89.21 U deb HrgHifosa i gfg weht| 3 dtelt
& 3] 3TIAT 37 STt &1 Y T AT O @ utenm
& ufIT o ¥ 31eraT 31 (65.9 M) & BT R
SR Bl gosT H AT AR H AfepeH ghg &
iy ST FRIE gabfostesr (100 Tfied) @
TR shHer: < (78.3 fcier) g st (74.5 wfcrerd)
GRT UrT 7T (rfosant 4.2) 1
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Botanicals can be alternatives for disease
management since they are non-hazardous and
eco-friendly. Several botanicals having antifungal
properties are available in nature. Naturally
available botanicals were evaluated for their
antifungal activity against C. gloeosporioides. Air
dried leaf powder of seven plant species viz.,
Drumskick (Moringa oleifer), Lantana weed
(Lantana camara), Karanj (Pongamia pinnata),
Neem (Azadirachta indica), Papaya (Carica
papaya), Curry tree (Murraya koenigii), Calotropis
(Calotropis procera), and Eucalyptus (Eucalyptus
globulus) were evaluated at 5%, 10% and 15%
aqueous concentrations under in-vitro condition
for their effect on growth and sporulation of C.
gloeosporioides. Among these Eucalyptus extract
was found significantly effective at all
concentrations. It inhibited the mycelia growth up
to 89.21% after 7 days of incubation. Extracts of
other plants were ineffective. Maximum increase in
mycelia growth over control was caused by Curry
leaves extract (65.9%) at all three concentrations.
Maximum spore inhibition (100%) was by
Eucalyptus followed by Neem (78.3%) and Karanj
(74.5%) (Table 4.2).

arfesat 4.2 : . ShvaiReTggter Hi 3fg va fomuese W amwfas! &1 uvTa

Table 4.2: Effect ofbotanicals on growth and sporulation of C. gloeosporioides

TRA A S 7 R vearq | AT | dromor/qemeeifawas | domy
CIREEIRED arsitfosar (foeft.) afe v (%) Sporulation/microscopic field forter (%)
Botanical Mycelia growth 7 DAI (mm) | Mycelia Spore
st | | Browth aifgq | inhibition
inhibition (%)
5% 10% | 15% | Mean (%) 5% 10% | 15% | Mean ©
0
Fafa R 482 | 482 | 482 | 482 = 106 | 106 | 106 | 106 =
Control
TINT 37festher 80 78 80 | 79.3 -64.5 4.1 3.5 3.2 3.6 66.03
Moringa oleifera
SUeTT HENT 442 | 50.8 | 553 | 50.1 -3.9 4955 |419.4 |357.5| 424.1 -
Lantana camara
grmfar fo=er 67.5 | 778 | 79.7 | 75.0 -55.6 3.2 3.7 1.2 2.7 74.52
Pongamia pinnata

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

TRY TR & 7 RATeaq | TS | oo/ qeeeiia wam diormy

qeafa® argwiifosan (faeh.) qfg PRy (%) Sporulation/microscopic field forRter (%)
Botanical Mycelia growth 7 DAI (mm) | Mycelia Spore
growth inhibition
3t it
inhibition (%)
5% | 10% | 15% | Mean (%) 5% | 10% | 15% | Mean 4
(V]
QWH@@&E gfoger 75 | 725 | 73.2 73.6 -52.7 2.4 2.3 2.3 2.3 78.30
Azadirachta indica
HRBT qarRIT 80 | 79.3 80 | 79.8 -65.6 12.5 1.5 2.3 5.4 49.05
Carica papaya
W GBI 80 80 80 | 80.0 -65.9 11.2 7.8 9.5 9.5 10.38
Murraya koenigii
BIGICIAT RNT | 545 | 46 | 383 | 463 4.56 95 | 132 | 17.8| 135 -
Calotropis procera
ghforeH BIEeRT 5.5 5 5| 52 89.2 0 0 0 0 100
Ecalyptus globules
UBUHS!/LSD (P=0.05)| 7.57 | 7.64 | 7.53 7.6 - 22.9 17.5 11.2 17.2 -

WS WITHITS & Ydee g aMwdfadl &1 @d  Field evaluation of botanicals for

T management of onion anthracnose

TO% 2015 P SR W WIS & fikeg 5 wfdera,  Antifungal effect of two botanicals viz., Pongamia
10 wiftrere G 15 fdvere <ht e ST veeh Sl g b pinnata and Eucalyptus globulus each at three

. . ~ . ~ aqueous leaf extract concentrations i.e. 5%, 10%,
31 gt AAT G 01T W& gabfostew BIgevd 1 . . ) :
15% was studied against onion anthracnose during

& i fR1er Tl T SreRrr b Tl dite e 3 kharif 2015. Sprays were done at 30, 45 and 60
30, 45 14 60 &7 uedTd fessra fohy Q) A a1 31 days after transplanting. Anthracnose severity
B Higdr =1 Eﬁ;’ P W) Q?Q)’GHTGT Y TIHRAT F HHY SIE] reduced with increase in the concentration of the
TR I AT ( SIAIRS T30 & geprecs 63.2 wfcrerg - extracts. The least disease severity (63.2%

PHY) & 7lgend P Ued! e BT 15 mfcrerd gy W reduction over control) was in foliar application of
P W UTS TS (?—IT%‘cb‘r 4.3)] 15% leafextract of E. globulus (Table 4.3).

arfosat 4.3 : W aRFRATRRIN & Tga YedamTer Hi iR o= areufired! & Uech A &b qoita Sy &1 9T

Table 4.3: Effect of foliar application of leaf extracts of botanicals on anthracnose severity under

field condition
Arear (%) | Wwrare ifiRar (%) | R0 SR (%)
SEELN Conc. (%) Anthracnose Disease
Treatment severity (%) control (%)
3guaniRa (f=i=0r)/Untreated (control) - 38.0 -
H=poie / Mancozeb 0.25% 21.3 439
giTIfeRT fo=ier /Pongamia pinnata 5% 35.3 7.1

continued on next page....
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Arear (%) | Wwrare ifiRar (%) | R0 SR (%)
SEELN Conc. (%) Anthracnose Disease

Treatment severity (%) control (%)
Jbfeseew @BlgexT / Eucalyptus globulus 5% 26.0 31.6
g fd=ier / Pongamia pinnata 10% 26.0 31.6
Jbfeseew @Bigex / Eucalyptus globulus 10% 20.7 455
gimifER fa=ier / Pongamia pinnata 15% 20.0 47.4
Jbfeseew wBIge¥ / Eucalyptus globulus 15% 14.0 63.2
MBI / Profenophos 1 fife. /fe. 14.7 61.3

1ml/L

TuHeEl / LSD (P=0.05) 4.87 4.87

T IgFHEAI fAfer BT IR R BEg fawny
& Uga™ ¥ e iverad RS -HRASIR 31Tg ot

e

FEIT &b U fuTugstt e g ISt garh arRRd
(OYDV), 3l& I 187 arIed (LYSV), s &ia
Bere IR (GarCLV) T U TSaiIarRy g (¥
e U P NS Tedl) P U ge Aeciwiad
IRTT-URASIR UM 2 T TRl & T IR BRI P
oRteuT fhaT T R ¥ MfES o MgCl, (1.5,2.0
g 3.0 mM), Swddt (0.2,0.4 79 0.6 mM), fegaa
fEUT U (1,1.5 T 3U) and €A% (0.2,0.4 T4 0.6
mM) | 3TSRTE IfRATSAT & AT T Jfera R MearRa
TGRS ATDI DI SIS TIR &Y TS| 1o 1A b
Riwre & AT SAN=-101og,,[1/r (Z,1/y")] & ®T F
& TS ST y IUST ¢l IRIo SfehAT IFTH THTALS
s (60.675)MgClL-2mM, <wdidt -0.6mM
ST USRS - 1U R UG UUSIhi-a UeEd
Tearsedt -0.4uM, Sfiveret -0.6uM, 3narseidt
0.4pM, Ufae-0.2 M T TSTATaRRRT 0.6uM & JTer
BRI 1 1S (R 4.1) | Uoarguad! & UTsHR gt o
0.6UM T TR SfHAT Y I uRsepe fpar ) 10°
¥ 10° T AR Al T F B eI & e
aeefi@dr @1 qeie fhar T Aediceta Srfsha
&1 AGg ¥ 1000 Tferar ufy ergfohan e fwTo] A i
W ST AH1| Fecread dhl FaeAefiadr ameiad-
IRE-URAR & FAged offl erg@fad Hecielad
SfoRT T THIUM &g & 10 STAUReUl & W FH1 &l
TRI&T0T R T T |

Development of multiplex RT-PCR assay for
garlic viruses detection using the Taguchi
optimization method

In order to optimize multiplex RT-PCR for major
garlic viruses viz., Onion yellow dwarfvirus (0YDV),
Leek yellow stripe virus (C), Garlic common latent
virus (GarCLV) and a Allexivirus group (total eight
species in this group) four factors with three levels
were tested. The factors were MgCl, (1.5, 2.0 and
3.0 mM), dNTP (0.2,0.4 and 0.6 mM), Taq DNA
polymerase (1,1.5 and 3U) and primers (0.2,0.4 and
0.6 mM). Optimisation table was designed based on
Taguchi approach with 18 reactions. Signal to Noise
ratio was calculated as SAN=-101log,,[1/r (£, 1/y")]
where y is yield. The optimised reaction based on
highest SNL ratio (60.675) was obtained with
MgCl,-2mM, dNTP-0.6mM, Taqg DNA polymerase-
1U, and amplicon primers for LYSV-0.4uM, GCLV-
0.6pM, OYDV 0.4uM, Actin-0.2pM and Alexiviruses-
0.6puM (Figure 4.1). The reaction was further
refined by increasing the primer concentration of
LYSV to 0.6uM. The sensitivity was evaluated with
serial dilution of template from 10°to 10°. Multiplex
reaction could detect virus titer up to 1000 copies
per reaction. The sensitivity of multiplex was at par
with the monoplex-RT-PCR. Optimised multiplex
reaction was validated by testing field samples of
10 garlic genotypes.
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WP e 4.1 - oravdrdh, sieteerd, oandéih en coarar o o Feawr (Cerl) Yest it 1 e
IR -FRfteTR ugam= & {5 Giora e sFge #fga &1 916 3aghRIT, TH1 3 gRT L kb 3wt gl &1
yfafRfeea vd w2 39 gRT1 1 kb 31 Sivav gl erufafafiea
Figure 4.1: Gel electrophoregram of Taguchi optimization matrix generated for multiplex RT-PCR

detection of LYSV, GarCLV, OYDV and Allexivirus and internal control (Ctrl) actin gene, M1 lane
represents 1Kb DNA marker and M2 represents 1Kb plus DNA marker

oEge Ry & FifE @ Sie w5
PRI

Hle FdaRd uidarRE g A3 gaih arRNd
(0YDV) 3iR &1% I3 FT37 GrRIvET (LYSV) & Slaptah=or
& fo5u prefororedt RreRic Bt 7| wfthe, ol TR ot
Sep1epru A I Uep B & o5y T e 30 AT d
fauToy SIRf vt t argHfcT &t 1 <9 § ¥ Wi ufths
ST I3t garh g (0YDV) & fov iR @ d &
A Ufths Ad IS TCRI aRRA (LYSV) & fou
HHRIHD 91Y M| 30 fiee & mgudt srafer & Iwrd
T b AB ¥R IR (LYSV) 3R snfaa Jat
3% qr7Re (0YDV) &1 HaRoT ST 100 Hfererd va 90
Tfderd T IR T 3 UBR, TSTRIIHT hivthe I
(diwa 7.0) &1 SUTNT HRb Mfescs BT Scre AT &
SIepTavor & fosu Fifeht FoRoT Wieidhies AMdIgd
TN OIEATERE Teaeuadt td sfargdidt & fog oft
ity FERol Werdblcs AFDHIGd fhaT T 37 Weidhies
T YT S b Wl 1 H SIbTeh=ul Sheeh fohdT 1T
oot s, o 39t fovsia & famg A
CIESINGR Y CIEI R CRICT)|

TR% 2015 & IR W aRfRAfcRIT & i @t e
¥ g IR Y A AU gaMfaed IS,

SIS, SRR Tl SSth-uIgRs Tl Th
Sifden ] 12T 3feh AT AGT WRUTAR 37ch T HeichT

Methodology for mechanical and insect
transmission of garlicviruses

Methodology for inoculation of insect transmitted
potyviruses Onion yellow dwarf virus (0OYDV) and
Leek yellow stripe virus (LYSV) was developed.
Aphids, Aphis gossypii was subjected to pre-
inoculation fasting for one hour and then allowed to
acquire virus upto 30 minutes. Seven out of 10
aphids were found positive for OYDV and 8 out of 10
aphids were positive for LYSV. After 30 minutes [AP
period these were found to transmit LYSV upto
100% and OYDV up to 90%. Similarly, mechanical
transmission protocol for the inoculation of Garlic
common latent virus (GarCLV) using potassium
phosphate buffer (pH 7.0) was standardized.
Mechanical transmission protocol for potyviruses
(OYDV and LYSV) was also standardized. These
protocols were validated by inoculating field
samples of garlic.

Efficacy of new insecticide molecules against
onion thrips, Thrips tabaci Lindeman

Four new insecticide molecules Emamectin
benzoate, Cyantraniliprole, Difenthiuron and
Tolfenpyrad, and one biological extract i.e. sea-
weed extract were evaluated against onion thrips
under field conditions during kharif 2015.



o T Oty Auer & 35, 55, 75 vd 90 foT geEq
Reaw / 0.5 fifes. /5. & <y Pl o fessara faan
T J% IR H G deie | g Y aiEl |
fesganta W Uge 3iR fissdra & a1g (48 ©e) Ry &t TurT
&I TS| TIC & G DI Aeg H Jege) UL st B
TOMT & TE | FBR TR aridws! @ fageyur fhaT |
I TR & o1 H Fft hierern RIRT Bt e o
P PR H 7T} o (Arfesapt 4.4) 1 T |, ARCIFSIS
3R SAMIfFET & PR ST IR &t fferepad Jeger St
P T sHMfFeT Siue & fSeda & gRUTHEReY
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Insecticides along with sticker @ 0.5ml/lit were
sprayed at 35, 55, 75 and 90 days after planting
(DAP). Thrips were counted before and after spray
(48 h) on ten randomly selected plants in each
treatment. The percent mortality data were
computed with Abbott's formula. Square root
transformed data were analysed. All insecticides
were effective in reducing the thrips than in control
(Table 4.4). Of these, cynantraniliprole and
emamectin benzoate caused highest mortality of
onion thrips. Emamectin benzoate spray resulted
inmaximumyield (1600 kg/ha).

arfosent 4.4 : warSt e, ey 2o} fosvsia & famg u iemneras s1upeii va A @RuwaR 31k it numaeiiear

Table 4.4: Efficacy of new insecticide molecules and sea weed extract against onion thrips, Thrips

tabaciLindeman
fred §&geR / Thrips mortality (%)* IuSt
gy | dgdoe | duer | g | /R
S $35f7 | $55R7 | $75R" | Hoofw | Yield
Insecticide
LECIn) geTTd CECIn) EEIG) kg/ha
35DAP 55DAP 75DAP 90DAP
-1 . sAmfaeT s=ive @11 ga.i @ 63.10° 73.57° 78.67° 63.07° 1600
T1- Emamectin benzoate @11g a.i/ha
-2 . ArFeIfems @90 g a.i . 63.70° 68.17" 83.63" 64.63" 1130
T2- Cyantraniliprole @90 g a.i/ha
-3 : SEHIRRE @11 ga.i g 47.00° 47.07" 57.13" 59.07° 750"
T3- Difenthiuron @ 300 g a.i/ha
-4 . clothuEs @1lga.iz. 57.20° 66.03" 59.73" 37.17™ 350"
T4- Tolfenpyrad @ 125 g a.i/ha
-5 : TG TRUGAR BT b @1.5 @fes. /fes|  44.97° 45.03" 45.50° 42.57" 750"
T5- Sea weed extract @ 1.5 ml/1
cI-6 : 13.60" 15.07° 30.49* 23.40° 380"
T6- Control

* NI TIR; TP B H T o guf ded P< 0.05 R Igag w9 ¥ = 78 2

‘Corrected mortality; Values in the same column followed by the same letters are not significantly different at P< 0.05

feroer et & wifcr wraifosa dhremerent &t amfawTesam

QIS W& e SIaa™ (eeed & B & e depfosd
fopu T @ik S i wiesal R uret Tl et St
3ITTY T JHANT G MFAIRI TG BIaRIeha & Uil
T guTEgfedr PI STrEr W BERIeh B 0.05,
0.10, 0.20, 0.30, 0.50 T& 1.0 HfieTd HAT DT STrAT T
S wmer 7.30, 17.52, 35.83, 54.41, 56.29 Td

Toxicity of common insecticides to Thrips

tabaci

Thrips were collected from DOGR farm and reared
on bean fruits and tested for their susceptibility to
profenophos and carbosulfan using TIBS
insecticide bio-assay. Carbosulfan dosage of 0.05,
0.10, 0.20, 0.30, 0.50 and 1.0 percent were tested
and mortality was 7.30, 17.52, 35.83, 54.41, 56.29
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75.48 Tfiierd dr gegex urs TSI Wtk $r 0.01,
0.03, 0.05, 0.07 T 0.15 Hfiere AT b ST 17 foreTs
9T: 34.18, 37.18, 42.25, 56.22 Ug 83,71 Ufcrerd &
TR UTS T3 | PHTERICHhI T MR &1 H1E AR
AT 49T 0.34 T 0.04 ufcrera off (qrfesept 4.5) 1

and 78.48 percent, respectively. Profenophos
dosage of 0.01, 0.03, 0.05, 0.07 and 0.15 percent
were tested and 34.18, 37.18, 42.25, 56.22 and
83.71 percent of mortality was observed,
respectively. The median lethal concentrations of
carbosulfan and profenophos were 0.34 and 0.04,
respectively (Table 4.5).

arfosat 4.5 : Rrew & ufcy Hiererat 6t snfaurgan
Table 4.5: Toxicity of insecticides to thrips

$le19d /Insecticide /LG, (%) | fhgRras W1/Fiducial limit
PEIeHH /Carbosulfan 0.34 0.2937-0.403
MR /Profenophos 0.04 0.016-0.1102

BE R UBHUS 1Y, FHIver BiceaT (TraRifes
: SIS Frciafdsm

TBHUS A1, BRI PicaT (A ) YugRuT gRFRRIfT
4 @egT @ U aFaieiies Aefsia g1 & aicar &
STafasie @1 e yaweeT gRfeufeR d frar man
(o 4.2)1 seee sm@fyy & RM oifed ~gaw wd

fyepam d9ae 3R amuféies amdar whEer 30.02

0.64, 25.89+ 0.01, 81.96+0.04 Ug 31.44+6.43
oft| aTUST ISR 3rafdy, fU Y STUSt i T, 37Ut ST
&1 3rafds, Sraf, WgUT TF D SrEfaT & 3Tidhel Bl 24 BT
¥ SRS TR ot fhaT 7| AUST SR 7afey 4.4 +
0.24 f&T oftl oiad @raf, =uT T4 aave IR

3afe sper 9.87+0.12, 7.12+0.37 G 11.50+ 1.50
f& oft| BET W TS T UBAUS Hef B S STaash

Biology of almond moth, Ephestia cautella
(Pyralidae: Lepidoptera) on garlic

Almond moth, Ephestia cautella (Walkar) is a
potential pest of garlic in storage. The biology of E.
cautella was studied under laboratory conditions
(Figure 4.2). The average minimum and maximum
temperature and relative humidity during the
study period were 30.02 + 0.64,25.89 +0.01,81.96
+0.04 and 31.44 * 6.43, respectively. Observations
on egg-incubation period, number of eggs laid,
duration of egg lying, larval, pupal and adult
longevity were recorded at interval of 24 h. The
egg-incubation period was 4.4 * 0.24 days. The
mean larval, pupal and adult survival duration were
9.87 + 0.12, 7.12 # 0.37 and 11.50 * 1.50 days,
respectively. The average life cycle period of

Life stages of
Ephestia cautella .

/ﬁ%sm.z:wgtﬁars‘ﬁfﬁ%waﬁ’ém
BT SHaT-B1S

-

Figure 4.2: Life stages of almond
moth Ephestia cautella
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YR oo et Han ¥ sraferes fafaerar

3IehH e Tafef sgRofiar (VARYUT) &1 HTgHRI W)
3eRa gl & R S JneiRus fASfrd vaes ot
Jarar firedr g1 e e # fafdedr o ey e &
fo5g Q TRt FAT mtCOI JTehHT Ud THITRYYT AThRT
U foraT T frea A # Srgaferes T @1 uar
T H mtCOl 3l bt 3repd fafderar g8 &w oft
BfchT T IR . ¥t et GrocdTied demd et ol aa
HAT ST AT | TAITRYUT HAThR Y FAgrar | fafdear ar

adT & S [Jar (o 4.3)1 11 R e &
3T T Gl H 25 A 75 Hfcrerd e ol i oft
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almond moth reared on garlic was 32.99 days. The
total egg laid per female was 146.6 + 10.76 and
adultto egglaying duration was 4.65 + 0.29 days.

Genetic diversity in Indian Thrips tabaci
populations

Sequence Related Amplified Polymorphism
(SRAP), is based on two primers which lead to
genomic ORF directed amplification. Two markers
viz.,, mtCOI sequences and SRAP markers were used
for analysis of diversity among the thrips
populations. The sequence diversity of mtCOI
sequences was too low to detect genetic differences
among the populations, but the reproductive
lineage of Indian T tabaci population could be
traced. The SRAP marker could detect diversity
(Figure 4.3). Genetic similarity among 11 thrips
populations varied from 25 to 75 percent.

Pune

Nashik
> ClusterI

Dharwad

Ludhiana J

[ Bangalore

Chiplima

I Coimbatore

Cluster I1

Srinagar

Hissar

Kanur

7} Cluster III

0.00 0.25 0.50 0.75 1.00

/’ R 4.3 : THIRTd Rirgl & 3muR R &, 29w YR wEan a1 siifagedta sy

Figure 4.3: Phylogenetic analysis of T. tabaci Indian populations based on SRAP marker

YR . 29wl A &t SHHAS Td gaeearied
fafderar

ol ATSSHIG T SUANT e ARG ST, Cow] HEaT b
S 3R @1 fefRur fhar war) SiHW & g1 3R

fegfor o TRfIT uTg I gresifs, TG gd SO

Genomic and reproductive diversity of
Indian T. tabaci populations

Genome size of Indian T tabaci population was
determined using flow cytometry. Two genome
size were observed, diploids and tetraploids.
However, T tabaci population with diploid and
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Sfte o wrer & et Jiven U ot sgedty ot g
17 SFI H 9, 12 T WR &1, 971 bt A1 v 99 A
fSIfOrT oftl o 5 TMT g 4o, IGDIC, HIMYR el
IR o g AT Bl yEaar uTg TS| GARecdTiad
IR & SR TR GIBRUT BT S B b fo5Y, AR
& faft=T dimfeses T A mtCOI 3FhAT BT fagehuor
TSI e fIfey BT ITANT IR TBIES A ST b
ey § fopam | Tt orgehnl Y TR d@TEciad
et gt § S (R 4.4) | ifrmam HrAie FyTeT
fafey o1 o PR AR g Dbl TUAT Dl T
Ay 4 P 39 JFAsicse P AHSG o
RIS aTet Y fRfeRil iR ge U Ser @ ger fean
T 3ifi SeRie W $ 310 fRufcrr off| iR e
f9e3u0T 2T ARSI =T 6 # fepar T |

polyploid genomes were morphologically
identical. Out of total 17 locations, at 12 locations T.
tabaci population was predominantly diploids.The
predominant polyploid population was observed
at 5 locations viz. Pune, Bagalkot, Kanpur and Hisar.
To asses classification based on reproductive
behavior, mtCOI sequences from different
geographic locations of India were analysed with
respect to global sequence data set using the
Neighbor Joining method. All the sequences were
clustered in thelytokous population group (Figure
4.4). The evolutionary distances were computed
using the Maximum Composite Likelihood method.
The analysis involved 39 nucleotide sequences. All
positions containing gaps and missing data were
eliminated. There were a total of 310 positions in
the final dataset. Evolutionary analyses were
conducted in MEGAS®6.

Cluster I- Thelytokous Lineage

Cluster II- Arrhenotokous Lineage

Cluster II- Tobacco- Type Lineage

/rf%ﬁr 4.4 : &, &t mtcol sgmAl 1 Shifcrgeita faedyor

Figure 4.4: Phylogenetic analysis of T. tabaci mtCOI sequences
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The optimal tree with the sum of branch length =
0.19940494 is shown. The tree is drawn to scale,
with branch lengths in the same units as those of the
evolutionary distances used to infer the
phylogenetictree.

Heteroplasmy is the existence of multiple
mitochondrial DNA haplotypes within the cell, and
has been reported for many arthropods. In this
study, the occurrence of heteroplasmy was
investigated in Thrips tabaci, a putative species
complex whose members exhibit arrhenotokous
and thelytokous reproductive forms that can be
distinguised by their mitochondrial DNA
haplotypes. Sequence-specific primers(SSP-PCR)
associated with arrhenotokous and thelytokous
haplotypes, flow cytometry and quantitative real-
time PCR (qRT-PCR) were used to identify and
quantify arrhenotokous and thelytokous mtCOI
haplotypes present in individuals exhibiting
heteroplasmy. All of the T tabaci individuals tested
in this study were from the thelytokous lineage and
all were found to have mtCOI haplotypes from both
arrhenotokous and thelytokous lineages. The
percentages of thelytokous haplotypes in all
individuals predominated; haplotypes from
arrhenotokous lineages comprised 1.22% to 4.04%
of the haploytpes when individuals were pooled by
location (Figure 4.5).

" " . i W v il

rf%ﬁr 4.5 : %) o5 demae firTan & fou wdte fFasiierss fRAfr 3§ favsdt ofif o1 gerfar gt &,
29+, @) Feiivs ASTAIE mtCOol A Aiged AT R i &1 ufafafer mtcol mHerm

Figure 4.5: Representative mtCOI chromatogram of a. heteroplasmic T. tabaci showing
secondary peaks at nucleotide position annotated for sex lineage differentiation. b.
chromatogram at corresponding position from cloned thelytokous mtCOI.
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Post-Harvest Technology

RIS 5 : WITST U4 SEq H 81 aTe! &1fy 3l
~FATH B T4 IUIEHAT TG 5 BB
YERETT, YUSRUT JAT UHEHRUT dh-Iepl bl
T va uRRksepror

QIS g BEG AT BRI 8 16! e Heiol H & Bl
P P H PGIN WG-GTd, JUSRU TG TRIHU]
Teeaquf 21T 81 98 1 7 Ugeal WR O U STeudl 9 39
PR P &1 BT pH R H A BT 8, S andt oft Ser
37 Bql DI 4-5 TEHI & o qusIR fopar S & a9
T § 40-50 Hfcrerd 3R Segd H 20-25 mfrer afa
q1$ STt 81 8T BT PH e B hAGIcaR gedal deim
3 EYd Ul Afgd YUSRU & WR a¥ & QR
[EARINCIU B SR

& fosg waTer it el oot oot

HIHAII-TS & Bgg I Fearad & <
Tt AT, ofe o, ol _1, offm N, ot e,
AT 3T, HET 99aT v T R BT ARG ARl Bl
SIS P gY T A H G-I T 3T GaTs 50
fcrerd Ifiar uae & IWId B T AR 3 Al Tb W H
ST ot T faT Y BT B IRid bl Bt 10 oAl
e BT H IGT T IR Ih 916 o RGN H 3TIdhes
aRFRARTIT & T HUSIRA T T YUSRY & q9I
99 R, fOhITes TTAT, UTgeideh 31 HTHT il ha3aH s
AT P 3PS o1 9Py | HUSRY & 30, 60 W& 90 o
TN, YR &feT, iGN T A Bl I &A1 &b AI—ATY
9T X, TS AT, UTSeided 375 HTHT U9 BhaddlHIs
AT TR 37chS] Pl Gof el T

qUSRYT & 30 f&7 4eaTq gy vd 9R &fer & daef o
ot & S i fafdrse frrar <= @t 781 fredt (R
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Project 5: Development and refinement of
post-harvest handling, storage and processing
techniques for minimization of losses and
improving productivity of onion and garlic

Post-harvest handling, storage and processing of
onion and garlic are important to reduce the losses in
these perishable bulb crops. The studies conducted on
these aspects in the past have reduced these losses,
but still these are generally to the extent of 40-50% in
onion and 20-25% in garlic, when these commodities
are stored for 4-5 months. The work conducted during
the year on storability including pre-harvest
interventions to reduce losses, and on other related
aspects is reported here.

Evaluation of onion varieties for storability and
nutritional changes during storage

ICAR-DOGR onion varieties Bhima Kiran, B. Raj, B.
Red, B. Shakti, B. Shubra, B. Shweta and B. Super were
grown during rabi following recommended practices.
These were harvested after 50% neck fall and field
cured for 3 days. After neck cutting bulbs were shade
cured for 10 days and stored at ambient conditions in
three replications. Data on respiration rate, phenol
content, pyruvic acid content and flavonoid cotent
were recorded at the time of storage. After 30, 60 and
90 days of storage data were recorded on weight loss,
number of sprouted and rotted bulbs as well as
respiration, phenol content, pyruvic acid content and
flavonoid content.

No significant difference was observed among
varieties for sprouting and weight loss (Figures 5.1,
5.2 and 5.3) after 30 days of storage. Rotting was
higher in B. Super (7.51%), B. Raj (5.62%) and B. Red
(3.63%) than remaining varieties which were at par
with each other. At 60 days of storage, all varieties
were at par for sprouting, but differences were
significant for rotting and weight loss. B. Super had the



&fcr (19,77 wfcier) Ut 18 a8l e Aa pH T rfery
(4.08 wfcrerd) # &R ~ggad AR &fcr i o (7.08
yfcrerd) ® gof Y 721 YugRur & 90 Al R 3rferamay wa
T SGHRUT hHST: HIHT R (38,19 Hfcrerd) H waf ofi
fopReT (0.00 wifcrerar) & rm T | R 31fAp ST UL
o1 157 (66.46 Hfcrerd) Ta i g (64.83 uftrerd) &
3R ARt o ofiT fopee (16.25 ufrerd) o St 75| e
3rf¥rs R aifer spmer; offer e3ar (71.86 wfcrera), ofm
R (65.84 Tferer) deim i v (60.41 Hfcrerd) 5 afk
F9 o T fhveT (13,16 wifcrerd) H urd 1| HugRu &
120 &A1 o= i gur, T eda &iR i v 7 gt 100
wfcrere <t Harfferes AR effer urg 7% argl i fopeeT (29.82
yfyerd) o I8 W HH o D [{SH 37 gRomt |
gefarctf foate &t gfee ot 72 o e et &t o o ffer
TR 3R ot orfart o S8R YUSRUT &l 21

O

DOGR

Annual Report 2015-16

highest rotting (48.52%) as well as weight loss
(19.77%), whereas rotting was lowest in B. Shakti
(4.08%) and weight loss was minimum in B. Kiran
(7.08%). At 90 days of storage maximum sprouting
was in B. Super (38.19%) and minimum in B. Kiran
(0.00%). Rotting was significantly more in B. Raj
(66.46%) and B. Shubra (64.83%) and least in B. Kiran
(16.25%). Weight loss was significantly high in B.
Shweta (71.86%), B. Super (65.84%) and B. Red
(60.41%) and lowest in B. Kiran (13.16%). At 120 days
of storage weight loss was 100% in B. Super, B. Shweta
and B. Red. Minimum weight loss was in B. Kiran
(29.82%). These results confirm the earlier reports
that B. Kiran and B. Shakti have good storability, better
than other varieties.

bl }
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g ® r
A w33z 1 5.1 : HUSRUT & SR WISt &Y
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3 i Figure 5.1: Total weight loss in
B1300A different varieties of onion
during storage
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The respiration rate, in general, increased up to 60
days of storage and decreased at 90 days. Sixty days
storage was the trigger point for rotting and
sprouting also. In the beginning of storage, no
significant difference was observed in respiration
rate for all the varieties. However, at 30 days of
storage significantly higher respiration rate was
observed in B. Red than in all other varieties, which
were at par (Figure 5.4). At 90 days of storage also
the highestrespiration rate was in B. Red. It was the
lowestin B. Kiran and B. Shakti.
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4 B DAS Figure 5.4: Respiration rate in
different varieties of onion
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In general, total phenol content also increased up to
60 DAS and decreased at 90 DAS. Pyruvic acid
content increased up to 30 days and then started
decreasing. A decreasing trend during storage was
observed in flavonoid content. In the beginning of
storage, total phenol content was highest in B. Raj
and lowest in B. Red. No significant difference was
observed in the remaining varieties. Pyruvic acid
content was maximum in B. Shubra and minimum
in B. Super. Flavonoid content was also lowest in B.
Shubrabuthighestin B.Red. At 30 days storage also
the lowest flavonoid content was in B. Shubra
whereas maximum was in B. Raj. At 60 days storage
also lowest flavonoid content was observed in B.
Shubra and B. Shakti. The highest was in B. Shweta.
At 90 days the lowest phenoloic content was
observed in B. Shubraand highestin B. Red. Pyruvic
acid content was also high in B. Red and lowest was
in B. Shubra. No significant difference was
observed in flavonoid content (Figures 5.5, 5.6 and
5.7).
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Decrease in phenolic content was observed after
dormancy break, which confirm the earlier reports.

Pre-harvest interventions to reduce storage
lossesinonion

Effect of CoCl, on storage of onion

Effect of CoCl, at 0.4, 0.6 and 0.8% concentrations
sprayed on onion crop at 90 and 105 days after
transplanting (DAT) was studied for storage losses
in three varieties Bhima Kiran, B. Shakti and B.
Shweta. The crop was grown during rabi with
recommended production practices. The trial was
laid in RBD with three replications. The crop was
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harvested after 50% neck fall and field cured for 3
days. After neck cutting, the bulbs were shade
cured for 10 days and stored at ambient conditions.
Data were recorded on weight loss, number of
rotted bulbs and number of sprouted bulbs after
30,60,90 and 120 days of storage.

In B. Shweta, after 30 days of storage CoCl, spray at
0.8% at 105 DAThad less weightloss. No significant
difference was observed in percent rotting and
sprouting. By 120 days, significantly less total
weight loss was observed in CoCl, treatment at
0.8% at 105 DAT (Table 5.1). Less rotting was
observed in CoCl, sprayed at 0.6% at 90 DAT.
However, ithad no effect on sprouting.

In B. Shakti CoCl, had no significant effect for
percent weight loss, sprouting and rotting. In case
of B. Kiran variety no significant effect was
observed after 30 days of storage in percent weight
loss, rotting and sprouting. However, after 60 days
of storage less weight loss was observed where the
crop had been sprayed with 0.4% CoCl,at 90 DAT,
but no effect was observed for percent sprouting
and rotting. After 120 days of storage no significant
difference was observed for percent weight loss,
rotting as well as sprouting.

Thus in general CoCl, sprays did not give any clear
effect, rather in some case it even increased the
total weight loss, sprouting and rotting than the
control.

ATfesepT 5.1 : TITST & HUSRUT AR CoCl, STAR & GaTs-Jd fssama &1 uvma

Table 5.1: Effect of pre-harvest sprays of CoCl, treatment on storage of onion

SLEIN P& MR &ifcT / Total weight loss s+ (Afdere) / Rotting (%) 3igRuT (Ffierd) / Sprouting (%)

Treatment HUSRU[ | HUSRUI | HUSRU[ | YUSRUT | HUSRU[ | HUSRUI | HUSRU[ | HUSRU[ | HUSRU[ | HUSRU[ | HUSRU[ | HUSRU
F30fe | F 60| F90fRT| $120 |H30R|F 60T |F90fT| 120 |F 30 |F60 R |H90RF| F120
A | URAN | UeAN (ST UREN| Uedq | UedN | URANq (R UeA uwemn | UedNq | wedAnq ({3 e
30 DAS | 60 DAS | 90 DAS |120 DAS | 30 DAS | 60 DAS | 90 DAS |120 DAS| 30 DAS | 60 DAS | 90 DAS | 120 DAS

ffwT ¢34 / Bhima Shweta

urg & 90 feT

CoCl, @1 0.4

ufaed fesea | 4.96™ | 22.24° | 64.28" [93.43" | 4.00° |8.00° |[8.00" |8.00” |0.67° |[32.67° |79.33" |82

CoCl, 0.4% at

90 DAT

91$ & 105 o

CoCl, @1 0.4

ufced fee@E | 4.35™ | 20.77° | 55.02™ |86.28" | 4.67° |8.67° |19.33" [27.33" |0.00° |24.00° |60.00° | 62.00

CoCl, 0.4% at

105 DAT

continued on next page....
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D

SUAR
Treatment

P YR & / Total weight loss

s+ (ufder) / Rotting (%)

JIGRT (feier) / Sprouting (%)

YUSRUT
% 30 faT
LS
30 DAS

YUSRUT
% 60 faT
LECIC
60 DAS

YUSRUT
% 90 faT
G,
90 DAS

HUSROT
¥ 120
IESREEIG
120 DAS

YUSRUT
% 30 fo
T
30 DAS

YUSROT
% 60 faT
gea
60 DAS

YUSROT
% 90 faT

LRSI

90 DAS

HUSROT

%120
IESREEI|
120 DAS

YUSROT
% 30 faT
ear
30 DAS

YUSRUT
% 60 fa
GeETe
60 DAS

YUSROT
% 90 faT
LEEIng
90 DAS

YUSROT
& 120
1 g
120 DAS

g & 90 o
CoCl, @1 0.6
ufaerd fessaa
CoC, 0.6% at
90 DAT

e & 105 &7
CoCl, @1 0.6
Tfcrera fissara
CoCl, 0.6% at
105 DAT

g & 90 feT
CoCl, @1 0.8
ufcrerd fssara
CoCl, 0.8% at
90 DAT

e & 105 &7
CoCl, &7 0.8
ufcrerd fissara
CoCl, 0.8% at
105 DAT
I SUAR

Control

Qe & 90 &
CoCl, &T 0.4
ufcrera fessamra
CoCl, 0.4% at
90 DAT

g & 105 7
CoCl, 1 0.4
ufcrera fessara
CoCl,0.4% at
105 DAT

g % 90 foT
CoCl, T 0.6
ufcrera fessara
CoCl, 0.6% at
90 DAT

g & 105 fo7
CoCl, T 0.6
ufcrera fessara
CoCl, 0.6% at
105 DAT

g % 90 foF
CoCl, @1 0.8
yfaerd fessaa

CoCl, 0.8% at
90 DAT

3.03™

455"

6.82°

2.67°

3.31™

3.37°

2.49°

1.81°

2.24°

2.31°

17.38"

18.04°

20.51°

15.50°

16.86"

6.73°

6.24"

5.87°

4.24°

56.14™

52.54™

50.30"

40.99°

48.37"

15.72°

13.60°

11.29°

11.84°

11.57°

91.59™

87.27°

89.46"

83.03"

85.52

33.74°

31.48°

28.53"

31.88°

24.28°

2.00°

1.33°

4.00°

2.67°

2.00°

2.00°

2.00°

0.67

0.00°

0.67

3.33"

4.00°

8.00°

4.67°

2.00°

3.33°

2.00°

1.33°

0.00°

2.67"

467"

5.33™

12.00™

7.33™

8.67"

8.00°

12.00°

12.00°

7.33"

5.33"

467"

5.33™

12.00™

8.00™

9.33"

11.33°

16.00°

20.00°

13.33"

14.67

0.00°

0.67°

1.33°

0.00°

0.00°

0.00°

0.00°

0.00°

0.00°

0.00°

27.33°

24.67°

18.00°

15.33"

17.33°

0.67°

0.00°

0.00°

0.00°

0.00°

72.67°

67.33°

70.00°

66.67°

58.00°

oft=1 91fd / Bhima Shakti

7.33°

6.00°

3.33°

6.67"

4.00°

72.67°

67.33"

70.00°

75.33°

62.67"

16.67°

22.67°

16.67°

19.33°

16.67°

continued on next page....
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SUER P IR &f / Total weight loss s+ (Ufera) / Rotting (%) 3igRur (9fier) / Sprouting (%)
Treatment YUSRUT | YUSRU[ | YUSRU | HUSRU | YUSRUT | YUSRU[ | HUSRU[ | YUSRU] | HUSRU[ | HUSRU[ | YUSRU | {USRUT
F 3017 |F 60| F90RA| 120 |H30R|F 60T |F90RT| %120 |F 307 |*60 R | %90 | F120

Uedlq | Ueanq | uedrq (R ueHNq| uemtq | uewn | uemnq (R uedrq uedq | uemn | uedne |fH uedm
30 DAS | 60 DAS | 90 DAS |120 DAS | 30 DAS | 60 DAS | 90 DAS |120 DAS| 30 DAS | 60 DAS | 90 DAS | 120 DAS

U & 105 f&7
CoCl, @1 0.8
ufaera feegema | 2.49° 4.20° |12.39° |27.45" |0.00° 0.67" |4.67° 14.00° |0.00° 0.00° 4.67" 18.67°
CoCl, 0.8% at
105 DAT
I STAR 2.18° 4.40° |13.39" |33.30"° |0.67° 1.33° 7.33° 16.00" |0.00° 0.00° 6.00° 21.33°
Control

offHT1 f=7 / Bhima Kiran

g & 90 &
CoCl, @1 0.4
yfierd fessda [ 0.67° 1.76° [897° |[17.70° |2.00° [5.33° [9.33" 11.33" |0.00° |0.00° 0.00° 11.33°
CoCl, 0.4% at
90 DAT

AuTE & 105 f
CoCl, @1 0.4
yfierd fessda | 0.40° 405" |14.17° |28.63" |0.67° [2.00° |4.67° 9.33* [0.00° |[0.00° 4.00" |13.33°
CoCl, 0.4% at
105 DAT

g % 90 foT
CoCl, @1 0.6
yfierd fessaa | 2.03° 5.02° [11.93" |(24.78° |2.00° [4.00° [8.00" 14.00° |0.00"° |0.00° 467" |19.33°
CoCl, 0.6% at
90 DAT

U & 105 f&T
CoCl, @1 0.6
ufaera e | 0.04° 4.02° 12.54" (33.71" |2.00° 2.67" 9.33" 18.00° |0.00° 0.00° 5.33" 18.00°
CoCl, 0.6% at
105 DAT

g &b 90 foT
CoCl, @1 0.8
ufoea feeea | 2.36° 5.53" 15.57" [29.19° |2.00" 3.33" 6.67" 10.00° |0.00" 0.00° 8.00° 20.67°
CoCl, 0.8% at
90 DAT

RuT$ & 105 R
CoCl, a1 0.8
ufaera e 0.93° 3.69" [10.52° [20.79° |2.67° 4.67" 9.33" 13.33* |0.00° 0.00° 4.00™ 13.33"
CoCl, 0.8% at
105 DAT
RIS STAR 0.00° 2.41 10.78" |(33.68" |0.67° 1.33* 6.67° 13.33* |0.00° 0.67° 4.67" 14.00°
Control

THE auf 91 71 P =0.05 R BIE IPEHIT AT T8 ¢ |

Values with the same superscipt letters are not significantly different at P=0.05
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e H, A9 F 105 G gz 200 difien Higdr w®
NTETT T fesehTd IR | HUSRYT & 30 T ugand de IR
H gF 1o ot SPRERT T FHH Gof DI TS| IS P 90
7 g9 600 Hidius HigeT IR ML o fesgdia av A
e H SgEg BH UTg TS| IGRUT b HHS H IS
PG YA G Bl 7181 ST YUSRUT & 60 S g9
gt fopg U fepeft oft T oSO & Hoget @ ot g
oy v e g T A9 F 90 fF geEte 600
i AT R 3T B SHa I I HUSRUT & 90
T TeaTd e IR & BN a1t et g B 9 & oof
&l TS| g, BT TS AT IGRUT W DIg THG el
UST| USRI & 120 G Ueaq deh ST f5eda & MR
§ 8 a1l Y o Fe MfyIadT W PIg T I Bl
Tei fireT ST AutE &b 105 & e 200 ey Aigar
TR ST T {GeDIT R TR IR H SG1 P! 83
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Effect of IAA sprays on storage of onion

The effect of Indole Acetic Acid (IAA) spray at 200,
400 and 600 ppm at 90 and 105 days after
transplanting (DAT) on bulb storage of three
varieties Bhima Kiran, B. Shakti and B. Shweta was
studied. The varieties were planted during rabi
season with recommended production practices in
three replications. Sprays were done as per
schedule. The crop was harvested after 50% neck
fall and field cured for 3 days. After neck cutting,
the bulbs were shade cured for 10 days and stored
at ambient conditions. Weight, number of rotted
bulbs and number of sprouted bulbs were
recorded at 30, 60,90 and 120 days of storage. Data
on total weight loss, sprouting and rotting were
recorded.

In B. Shweta IAA sprays had no significant effect for
percent weight loss, rotting and sprouting at all
storage periods. In B. Shakti, at 30 days of storage,
weight loss was significantly less in crop sprayed
with IAA 400 ppm at 105 DAT. However, no
significant effect was observed on rotting and
sprouting. At 60 days of storage, significantly less
weight loss was found in crop where IAA 200 ppm
was sprayed at 90 DAT (Table 6.2). No difference
was found for rotting and sprouting. After 90 days,
no significant difference was observed for weight
loss, sprouting as well as rotting. At 120 days of
storage, rotting was less in IAA 200 ppm sprayed
crop at 90 DAT. No effect on total weight loss and
sprouting was found. In case of B. Kiran, after 30
days significantly less weight loss was observed
when [AA 200 ppm was sprayed at 105 DAT.
Significantly less rotting was observed in IAA 600
ppm sprayed at 90 DAT. No significant effect was
observed for sprouting. After 60 days, no
significant effect was observed for any of the three
storability parameters recorded. After 90 days,
significantly less weight loss was observed when
IAA 600 ppm was sprayed at 90 DAT. However,
there was no effect on rotting and sprouting. After
120 days of storage, IAA sprays had no effect on
percent weight loss and rotting, but IAA 200 ppm
sprayed at 105 DAT significantly reduced the
sprouting.
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CoCl, &1 wifcr, ST T fsshra at & off dig ARk Like CoCl, IAA sprays too led to no consistent
iR 3TH el gV PV AMS 4, T STR B IHTH  results. In some cases [AA too increased the total
YT P fBSHE IR A P HR BT, W GRIKERE weight loss, sprouting and rotting compared to the

gfg ot <%= 3 et control.
qTfesept 5.2 : TITST & HUSRUT IR YE-J 31MSYT & fosahTa o1 guma

Table 5.2: Effect of pre-harvest sprays of IAA on storage of onion

SUER P R &f / Total weight loss WS+ (Ufera) / Rotting (%) 3igRur (9fie) / Sprouting (%)
Treatment YUSRU[ | YUSRUT | HUSRU[ | HUSRU | YUSRUT | YUSRU | YUSRU[ | YUSRU[ | HUSRU[ | HUSRU[ | YUSRU | HUSRU[
% 30 fa=7| &5 60 1| 590 | H120 | F 30 f3| % 60 fa| % 90 | F120 | & 30 | & 60 71| & 90 1| F120
UedIq | uUed | e |fRuednq wewnq | uewq | e (AU uemq | uemnq | uemw (R wewmq|
30 DAS | 60 DAS | 90 DAS |120 DAS| 30 DAS | 60 DAS | 90 DAS | 120 DAS| 30 DAS| 60 DAS | 90 DAS | 120 DAS
ofiT 2941 / Bhima Shwets

urg & 90 T
ggard 200 didies
YT FT g | 3.60° | 14.52° (45.77° [91.97° |1.33° 1.33° 6.00° 6.00° |0.00° 23.33" |74.00° |74.00°
IIA 200 ppm at
90 DAT

RurE & 105 R
99T 200 didiey
=TT FT g | 3.91° | 15.57° (43.03° (81.81° |1.33° 2.67° 4.00° 16.00° {0.00° 14.67° |66.00° |66.00°
IIA 200 ppm at
105 DAT

ur$ & 90 fa
geaTd 400 didien
I o1 fBewE |3.82° | 16.21° [48.21° [88.83° |2.67° 2.67° 8.67° 8.67° |0.00° 22.00° |64.67° |71.33°
IIA 400 ppm at
90 DAT

Aur$ & 105 R
9eaTd 400 Yoy
IR &1 fBewE | 2.79° | 17.28° [49.05° [84.81° |1.33° 6.00" 7.33" 9.33" |0.00° 23.33" [66.67° |72.00°
1IA 400 ppm at
105 DAT

ut$ & 90 fo
9937 600 Yoy
3T FT fBedE | 4.73° [19.50° |53.62° [90.41° |2.67° 7.33" 10.00° [10.00° {0.00° 22.67° |[58.00° |60.00°
IIA 600 ppm at
90 DAT

U &F 105 f&
9937 600 ddieH
MW & fsgama | 5.00° | 17.42° [46.02° |87.92° [0.00° [4.00° |6.67° |6.67° [0.00° [16.00° [70.67° |75.33°
IIA 600 ppm at
105 DAT
AT SUER 3.84" | 19.23° |60.54" [92.50" [2.00" 7.33" 9.33° 9.33" ]0.00° 28.00° |76.67° |76.67°
Control

offT 91fdd / Bhima Shakti

91$ &b 90 foF
g9 200 didies
ST PT g | 1.94™ | 3.52° [11.90° [26.86° |0.00° |0.67° [1.33" |7.33° [0.00° |0.67° [1.33" |7.33°

ITIA 200 ppm at
90 DAT

continued on next page....
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Lo vd
D

SRR
Treatment

3 YR &Il / Total weight loss

s+ (Ufderd) / Rotting (%)

3T (AfIeT) / Sprouting (%)

YUSRUT
¥ 30 faT

g
30 DAS

YUSRUT
% 60

g
60 DAS

YUSRUT
¥ 90 faT

qeET
90 DAS

HUSRUT

F120
7 weaq
120 DAS

YUSRUT
¥ 30 fo

LECIn]
30 DAS

YUSRUT
& 60 faT
e
60 DAS

YUSRUT
% 90 faT

g
90 DAS

YUSRUT
%120

IERREEIS|
120 DAS

YUSTRUT
¥ 30 faT
LI
30 DAS

YUSRUT
¥ 60 faT

qEET
60 DAS

YUSTRUT
% 90 faT

qEET
90 DAS

YUSRUT

& 120
IERREEIn|
120 DAS

e & 105 &7
g9 200 didieg
ST T fesgapra
ITIA 200 ppm at
105 DAT

9 & 90 fo
g9 400 didiey
M o1 fsgdmIa
IIA 400 ppm at
90 DAT

g & 105 fo7
geaTd 400 diden
MEW T fesgamma
ITA 400 ppm at
105 DAT

g % 90 foT
geaTd 600 e
IAMEW T fesgamma
1A 600 ppm at
90 DAT

g & 105 fo
geaTdT 600 e
I FT fFgwa
1A 600 ppm at
105 DAT

IS IR

Control

e & 90 A
gegTa 200 didiey
MY T fesgapra
ITIA 200 ppm at
90 DAT

urE & 105 fe7
gegTa 200 didiey
3TV T fessepra
ITIA 200 ppm at
90 DAT

utg % 105 fo
g9 200 ey
IS 1 fesgapra
ITA 200 ppm at
90 DAT

UTg % 105 fo
g9 200 ey
ML T fesgamma
IIA 200 ppm at
90 DAT

3.19°

3.01°

1.62"

2.35™

2.45™

2.10™

0.29™

0.00°

2.20"

2.80°

7.41°

7.10™

6.45™

6.41"

5.27™

458"

2.57°

432°

3.71°

4.22°

18.00°

13.31°

16.50*

16.01°

12.11°

12.88°

9.18"”

17.72°

11.38°

11.26™

57.81°

27.03°

34.25°

39.93"

26.23"

30.70°

24.57°

38.63°

23.89°

23.70°

0.67°

2.67°

0.00*

0.67°

1.33°

0.67°

0.67™

0.67™

1.33"

4.00°

3.33°

3.33°

2.00™

1.33™

1.33"

1.33™

1.33°

1.33°

4.67"

4.00°

12.00°

8.00°

5.33°

8.00°

6.00"

7.33°

7.33°

7.33"

7.33°

7.33°

21.33°

14.67"™

20.67"

16.67 ™

13.33 "

16.00"™

13.33°

13.33°

16.00°

11.33°

0.67*

2.67°

0.00*

0.67°

1.33°

0.67°

0.00*

0.00*

0.00*

0.00°

3.33°

3.33°

2.00°

1.33°

1.33°

1.33°

0.00*

0.00*

0.00*

0.00*

12.00°

8.00°

5.33°

8.00°

6.00°

7.33°

ffw1 f5== / Bhima Kiran

6.00°

5.33°

11.33°

4.00°

21.33°

14.67°

20.67°

16.67°

13.33°

16.00°

17.33"

11.33°

27.33°

18.00”

continued on next page....
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SUER P IR &f / Total weight loss s+ (Ufera) / Rotting (%) 3igRur (9fier) / Sprouting (%)
Treatment HUSRYT | YUSRUT | HUSRUI | YUSRU] | YUSRU] | HUSRU | YUSRU] | HUSRYI | HUSRY[ | YUSRUI | HUSRU[ | HUSRU[
% 30 f3H %60 7| 90 R H120 |H 3017 |H 60T |F90fRT| H120 [H30fR"|H60RT|H90R"| & 120
geaTq | UedANq | uedlq (R uedr uwemw | uemw | ueAwq (fQF UeEnq Uedq | ued | uedNq |f ueadq|
30 DAS| 60 DAS | 90 DAS [120 DAS | 30 DAS | 60 DAS | 90 DAS |120 DAS| 30 DAS | 60 DAS | 90 DAS | 120 DAS
Riarg & 105 f&
geaTd 200 didfier
GlTchQ?ﬂfEEW 533" | 3.71° 8.93™ | 24.14° | 0.00 2.00° 8.67" |18.67" | 0.00° 0.00° 4.67° [12.00
1IA 200 ppm at
90 DAT
Riarg & 105 foT
geaTd 200 didier
<] 3QQ 1 fessara | 1.96° 5.07° 13.57° | 30.75" | 0.67™ 0.67° 4.00*° |10.67° | 0.00° 0.00° 3.33° |14.67"
1IA 200 ppm at
90 DAT
T SUTR 0.00" 2.41° 10.78™ | 33.68" | 0.67™ | 1.33" 6.67" |13.33" | 0.00° 0.67° 4.67° [14.00™
Control

9 guf a1 A H P = 0.05 R PSSP e 78 8 |

Values with the same superscript letters are not significantly different at P=0.05

QITST H 9G4 o AT -1 YUSROT &1fay

NUSRUT & GRE g Tl &fd iR 99 R & &9
TR BT Il ST &b fo5g @t i forey offar fome
% 100 DG D THT—3NHT BT Dl T8, ST IR fosar
T 3R I IEe WUeRY aRfefcRl § @ T
NUSRU & 0, 30, 60, 90 TT 130 AT & SR TAH
e DI 99T <X IR YR P Tof a7 T USRI &b
SR IS PRV ST PY el AT BTifeh, HOGRT &
30, 60, 90 T 130 f&AT & SR gl d HHT: 5, 9,
31 g 77 wfcrerd e UTg TS| 99% SR P JMYUR TR UR
3 g9 aft It @ IAE T & oy W ME®

FHTSIIUT AH1epRT frenfad fopam |

AR PHT (%) =-2.103 + 0.206° 3MRIAR + 0.097°

(STIRAAR : T SR TIT SIYTH : HUSIRY b IR o)
ITST H T el 3 BIRUT HUSTRUT &Tfey

USTRT QITST H QVGVfST3 ATg9iY S IRUT I aTcht hld!
WS TP AW AT gl HIHIII-IN T BT
I Qe GRT [ wirsT Tt feheet et
offmy oR, +ffm ead, ofimy o1, offmr s, ofr afdd, s
e qer o g F a1 W F BRU BN aret
WUSRUT &1fcT T HeiehT fopa TT| INT TIRaT gt 54.8
3 64.6 vftrerd urg T a@ I MU 13.9 | 50.4
gfcrerd & g o (R 5.8) 1 0T 3muae Srgi ofmr I o
e (13.9 wfierd) o g A AefiRar o Y A
=4 (54.8 mfererd) oft

Respiration vis-a-vis storage lossesin onion

To find relationship between storage loss and
respiration rate, 100 bulbs of onion variety B. Kiran
were individually labeled, weighed and kept for
storage at ambient conditions. Respiration of the
individual bulbs and weight was recorded at 0, 30,
60,90 and 130 days after storage. No sprouting was
observed during storage. However, bulb rottage of
5,9, 31 and 77% was observed after 30, 60, 90 and
130 days of storage, respectively A linear regression
equation was developed to estimate weight loss
based onrespirationrate.

Weightloss (%) =-2.103 +0.206* RR + 0.097 * DAS

Where, RR is respiration rate and DAS is days after
storage.

Storagelosses due to black mould in onion

Black mould caused by Aspergillus niger is a
common problem in stored onion. Storage losses
due to black mould were evaluated in seven onion
varieties of DOGR i.e. Bhima Super, B. Shweta, B.
Raj, B. Red, B. Shakti, B. Kiran and B. Shubhra.
Disease severity ranged from 54.8 to 64.6% while
disease incidence was from 13.9 to 50.4% (Fig. 5.8).
The diseaseincidence waslowest(13.9%)in B.Raj
whereas disease severity was lowest (54.8%) in B.
Red.
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Figure 5.8: Disease incidence and disease index in different varieties of

onion during storage

P& H gl & BRI HUSRUT &ifey

FegT & fvm i iR & dal ¥ yoHTe A,
HRCTT Ficar (i) (dawfes : Sfigewr) den
e g1 Sfrieaf ¥eq (FiRrN) (THS
PIfSAERT) B HRUT B ATH HUSRUT &ifeT BT TeTI
o mn (9 5.9 % W@ @)1 a4 FRERRTN F ol
Iigfesd feoig (Hemee) H ar SuaRi J21 dieren
SUATRA 3R JIFT SUAR N eI BT RS b
TN YD GRENT H Sggd & dron 2 . i et
g URRIRRT H§ @ M7 HieTes SHR 4, g8
TCIHTSSR 1 SN & 8¢ 0.03 Hfierd FIgaRis 5
mfcierd et v qguRI 0.15 Hfierd Srsaedrs 76
yfcrera it @1 fsgamma faam mam) 15 AT & v W
TGt B A I Y B o UTd hal R AThS| Pl Gof
fopam | SUER & 15, 30, 45, 60, 75, 90, 105 oI
120 &7 ST Hie1es F IUAIRT gl H§ Bfsal &
HhHUl P Ufderd hAe 9.76, 9.82, 9.13, 14.67,
17.42, 15.64, 4.43 qoIT 5.28 Hfcrerd grIT 1T iR F@i
I SUER & SiEla &fd Ee 12,12, 18.68,
13.36, 17.96, 23.18, 35.62, 8.91 wg 12.75 Hfcierd
off (R 5.10)1 FHI-TTT ¢ TFC &1 ST TRh
aRuret &1 faewur o mar1 fJedyer | g dct & g
SFPERI FFAT t (7) = 4.736; p < 0.00 BT YT ST
IUATRS TUT SFUETRG T F97 A& HAT: 10.77 W&
17.82 o1 et wefefd g3t b rur=iRa shal o Jepraes
HicTed A SUAIRT Segd ol § Aefisfal o1 depor

Sgd DY =TI

Storage loss due to borers in Garlic

Storage loss due to almond moth, Ephestia cautella
(Walker) (Pyralidae: Lepidoptera) and cigarette
beetle Lasioderama serricorne (Fabricius)
(Anobiidae: Coleoptera) was studied in bulbs of
variety Bhima Omkar (Figures 5.9 a, b). The study
was conducted in completely randomized design
(CRD) with 3 replications and two treatments i.e.
insecticide treated and control. Each replication
had 2 kg fresh garlic bulbs kept at ambient
conditions. In insecticide treatment, garlic bulbs
were sprayed with 0.03% spinosad 5% SC followed
by 0.15% dichlorvos 76% EC using hand atomizer.
Observation was recorded on five randomly
selected garlicbulbs at 15 days interval. The percent
clove infestations in insecticide treated bulbs were
9.76,9.82,9.13,14.67,17.42,15.64,4.43 and 5.28 at
15, 30, 45, 60, 75, 90, 105 and 120 DAT (Days after
treatment), respectively and corresponding
percent damage in control were 12.12, 18.68, 13.36,
17.96, 23.18, 35.62, 891 and 12.75, respectively
(Fig. 5.10). Results were analyzed using paired-
sample t test. This analysis revealed a significant
difference between two sets, t (7) =4.736; p < 0.00.
The sample means of treated and untreated were
10.77 and 17.82, respectively, which showed that
pests' infestation was significantly low in
insecticide treated garlic than the untreated.
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Figure 5.9: Borers damage symptom in garlic bulb
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Figure 5.10: Borers damage in stored seed garlic at different intervels
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RIS 6 : TS T BgqH &1 ScUTed 9™
& YIRS B THHRI U4 DTS BT ST

9 URASHT P I N T Bggd ST d I8
fFRTT, TRAR Sp1fep] oIt 3F AT fReRaep! bt ST
Tq 1o DT AT gl UGl T Hiawn P " A
I HIEffRal BT TRIR PR &b AT—1 ITeb T9Td
1 fagesor +ff fépar |

s dfea vt

&, TR oI U @RIt I H ofiH IS ST 3T
TSN, ORI AT i § fhaMI & Wl 1R ©: 21y
uferd ugef SR fohy U1 fAQeesd gRT faafRia @it
forxt o STl 1 371 Wit o RTfrefies fAT ot Suee
PHRIAT TAT| T fope & fiif Y eraeer fomamt gRr
T DY T

=Y w29 # 31w uferd veefw : vt di foret o
arfara 3fiR T fohem @Y 3 TR & AR s § et
yeeF & fo5u g maml uee & fou aRAg den
TR g o Q1 foheaml shAen: o, TgT IoRSS! T A,
TG BIRG! DI 1200 A =T 91T (Ude [ B
600 7 di<7) B feby gl

ST H 31 dfdd gef : ISR & uiet e H
T Uge & fo5u vt Y foseet A ofter Y, ot
greh Xg, T Iy T w7 93T Bl AT T 3 WA
& fo5q AIGTaRT eI AT H1sh i o &1 wTfcrefies i
T Sht. 1T I 3iiR St oy 16 uce @l 2400 I
T ST (Tedep fobvst 3 600 T dioT) Tl fpy g |

Ficd | 31T ufdd ueef : dHfed I5u & IgRt i
T gsclt @% ugeH & oy @t &t fot Ama: ot
I, T g, W ¥ wd i afdd a1 A waos|
PRt & o3¢ AR Mg & wicrelie A sf mEReg
Tt 3R gorig Ma & wfaels feam s, afgeriT
1 AT T FRATST GRT 39 WM & U o 2400

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

This project aims at improving knowledge and skill
of the farmers, extension workers and all other
stakeholders with regard to onion and garlic
production. Besides disseminating improved
technologies through demonstrations and
trainings, theirimpact was also analyzed.

Frontline demonstrations

Six frontline demonstrations were carried out at

the farmers' fields in three states viz, Andhra
Pradesh, Rajasthan, and Karnataka during rabi,
kharif and late kharif seasons, respectively. The
seeds of onion varieties developed by the
Directorate were provided to the selected
progressive farmers of these states. Seeds of local
varieties were arranged by the farmers.

Demonstrations in Andhra Pradesh: Onion
varieties Bhima Shakti and Bhima Kiran were
selected for rabi demonstrations in Karimnagar
district of Andhra Pradesh. For demonstrations
1200 g onion seeds (600 g of each variety) were
provided to two farmers Shri Yalla Rajireddy and
Shri Madanna Komurelli from villages- Bornapally
and Thimmapur, respectively.

Demonstrations in Rajasthan: Onion varieties
Bhima Red, Bhima Dark Red, Bhima Shubhra and
Bhima Shweta were selected for kharif
demonstrations in Pali district of Rajasthan. For
this purpose, 2400 g onion seeds (600 g of each
variety) were provided to two progressive farmers
Shri Dhala Ram and Shri Ghisu Lal Patel of villages -
Sodawas and Sonai Majhi.

Demonstrations in Karnataka: Onion varieties
Bhima Raj, Bhima Super, Bhima Red and Bhima
Shakti were selected for late kharif demonstrations
in Bellary district of Karnataka. Two progressive
farmers, Shri Maharudra Swamy and Shri
Mallikarjun were selected from villages- Basapura
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I TS ST (T fohet &1 600 I 19T) TG @R I and Kurugodu, respectively. For this purpose, 2400g

9 UK faaRa fhar w3 uedies fhsar & uedies fopesy onion seeds (600 g of each variety) were provided
#1300 77 ot BTl by the Directorate and distributed in such a way that

everybody got 300 g seed of each variety.
gy wdermn o FRemey 6 RIwIReN @ 3uied fear  Recommendations made by the Directorate were

T R e § g Te AR et Bt 9 - followed in all trials. The schedule of various
operations followed in different trials is given in

FROf o crfesept 6.1 F fem T 2 | Table 6.1.

arfeseet 6.1 : afim dfed weef uRieron sy v AfY = v Hf g -wRoft

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

AT faftr=r w1 @ Jiwl H yered & aRE

Operation Date of operation at different locations and seasons
Ta : IRAIG! T Ta : AGEaRT & TG SATYRT TG
gRR, NieT : SRR, | |Ts w1, Rier : aet, gy, et Igry,
ST - ATTY FI%?T NS ;RIS ST : PHCH
Villages: Bornapally Villages: Sodawas Villages: Basapura
and Thimmapur and Sonai Majhi and Mallikarjun
District: Karimnagar District: Pali District: Bellary
State: Andhra Pradesh State: Rajasthan State: Karnataka
&t / Rabi @B / Kharif Bl @ / Late Kharif

dieeaT § garg B ARG 24/10/2014 20/06/2015 8/09/2015

Date of sowing in nursery

gler oot H IR 13/12/2014 04/08/2015 23/10/2015

Date of transplanting

YRR | T aRIkg MR &6 @G 15 &/3.; | MR &t @ig 15 /7 ; TR P @E 15 /2. ;

Basal dose and date 40:40:60:30 fop. 25:40:40:30 fomur. 40:40:60:30 fdmur.
T /2. ; TASTE /2. ; TTAIHTE /2. ;
FYM 15 t/ha FYM 15 t/ha FYM 15 t/ha
40:40:60:30 kg NPKS/ha| 25:40:40:30 kg NPKS/ha | 40:40:60:30 kg NPKS/ha
12/12/2014 03/08/2015 22/10/2015
UESl IR S Jg D 35 fp. ATsee /2. ; 25 fpur. ATseIoF /2. ; 35 fpur. ATsEIoF /2. ;
TR PR IR qTHT U 35kg N/ha 25 kg N/ha 35 kg N/ha
GIRiEe] 12/01/2015 03/08/2015 22/11/2015

1" top dress dose and date

N IR FI g B 35 fomm. Agge /R | 25 fRm. Agee /R 35 fomm. A1gEe /2. ;

TR PR TR 9T U 35 kg N/ha 25 kg N/ha 35 kg N/ha
SINIEC] 27/01/2015 18/08/2015 07/12/2015
2" top dress dose and date
q&H UIvep dcd fosda 5 1 /foex 5 I /fosex 5 I /fosex
TG IR 5g/L 5g/L 5g/L
Micronutrient spray and 27/01/2015 02/09/2015 22/12/2015
date 11/02/2015 17/09/2015 06/01/2016
25/02/2015 02/10/2015 22/01/2016
GaT$ Pl ARG 06/04/2015 18/11/2015 15/02/2016

Date of harvesting




Teft oteront & fosu Trafosa g et @ faavor o
TR &

TIISTTST AR BT : FIRY TR TR ¥ Ugob Jalact| e,
WGRUGAR oI UeRT & HSS DT &l TT| ot FIRAT
(SMPR : 1.5 Hiex TSt x4 Hier @6t x 15 Y. Fft) TR
P TS| 3T T T A BN T3 JHAH I Fo b fosT TS
W Uge siotl b1 2 a1/ fbam, A9 Y R IR R A SunRe
fopam | IR} IR R R S 50 T, MeR Y ¥rg
Ter 10 T, affeare &t T feE ©1 99 ¥ 9,
FINAT I =9 faam mr iR iR 2 ffes. /fos. it R
ERUTIRAIND UsifenfesT o fesgara fomar | st ar 3
T / fohRI dieT Y R A PrererorT | SuenRa fam
ST (35 g /aRIRY) D1 X T FHiRe 3 TRl TR
TN § ufed & I-I7 11 Q1 Ut o 1 BRIST 8 [T
G T 3R 1-1.5 I, Pl TERE W I B T Sl W
IR fied! Ters T8 T SH%h SR RN § T4 §7 R
TG & fosu g feseanma fpa |

fA St od dter oo - gy 9T 3 Ugs SITE g1 et
& TEH AdE TR Bl T SR I I THaT T e &
o1 T IRIT ST F ZESR—T 1| S IR i) THT S99
15 & MeR &t @G /3. e 121 fyu Reng & wrer 1.2
Hiex e, 15 It S 9T 60 Hiek 39 IR @it o
diter 1 TS i 7| AuTE F g, TR D1 gy R g
9 o w7 iR S gRuqarATelt ueidenfe (2
fafes. /f5.) @ fessma famam maml gty @ ST & 491G
Tt T Teh—forgTE WRT e o T @fR STST bt AT U
J e aie BY 15 I drdeiior At 10 fser 5o §
T T & fosu <Ra TR

arefisita vd T g @ 97 vg Arefishial i Admam &
fou diy Juor & 30 W@ 45 T geur @y
cTsNTsaaSles (1 a9 /foeR) & A dENenE (2
fafes. /f5.) denm gareEie (1 aW/fs.) & e
Mt (1 5. /fes.) @ uoffa fessama fomam mami

Rars : ) fgR & diar 40 A, & Brasd & |rer 16 i,
a1ed a3 FereT SR @ SUAN fr W 3R 4
foer/8e &1 5o e IR foRa Tl e YR W)
&1 7 < IR ong 6 & fosy fgu g &t 181 e dY
aTe ¥ 20 & uga g of A fam |

TaTs : Be Bl GaTs 50-60 ufcrerd Hiar ua Rufa §
H T AR Tl R ST wten @1 ugeH
dTfesent 6.2 H TR g

O

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

Nursery raising: The debris of previous crops,
weeds and stones were removed before bed
preparation. Raised beds (size: 1.5 m width x 4 m
length x 15 cm height) were prepared. Seeds were
treated with thiram @ 2 g/kg seed before sowing to
avoid damage from damping off disease. At the time
of bed preparation, 50 kg of FYM and 10 kg
vermicompost were added. Before sowing, beds
were moistened and sprayed with weedicide
pendimethalin @ 2ml/L. Seeds were treated with
carbendazim @ 3 g/kg of seeds. The seeds (35
g/bed) were mixed with sand and vermicompost,
and sowninline 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, top 1/3™ part of leaves was
cutand the roots were washed with clean water and
seedlings were kept for an hour in 10 L water
having 15 g carbendazim.

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

Irrigation: Inline dripper of 16 mm lateral with 40
cm distance between two drippers was used and
water was discharged @ 4 L/hour. Drip irrigation
was given for half an hour twice a day on daily basis.
Irrigation was stopped 20 days before harvesting.

Harvesting: It was done at 50-60% neck fall stage.
The performance of trials at different locations is
givenin Table 6.2.
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Table 6.2: Performance of frontline demonstration trials at differentlocations

Rt A e sgrurufdea | A dg | fuve I
District Season Variety Germination | ¥R (M) | &< (f%./3.)
Percentage Av. bulb Marketable
weight (g) | yield (q/ha)
3N TQeT &l o7 9Ifd/Bhima Shakti 94 75 350
Andhra Pradesh | Rabi ofiT f5"1/Bhima Kiran 97 72 320
IR /Local 82 70 250
NERSIE] ECRi ofiqT ¥ /Bhima Red 9% 84 240
Rajasthan Kharif AT 87 Y8 /Bhima Dark Red 95 82 220
HHT 941/ Bhima Shubhra 97 86 270
offqT 93T /Bhima Shweta 94 78 250
T /Local 80 75 160
Pfcd U8t W% | ofi 9T Y57/ Bhima Raj 98 87 650
Karnataka Late Kharif | ¥ Ju¥/Bhima Super 97 96 740
offqT ¥/ Bhima Red 9 90 580
offT1 orfer/Bhima Shakti 93 98 780
1T /Local 85 82 410

TR Pl & qHEs WHU-WN W& BEgT
IFFREM FReTed R faepfid fohest 48 urg s

HIGU-TS U4 Jgqgd g™ fFRemsg $
Hrenfifdsa &1 uvma ey

RIS W & fagef & o wareT it Wt & 5 v k-
URFIRS &5 & B9 H ST ST 1 RIS T TR &S
3R IUET FoH & U IHSU-IS @ BeH
ST FGTeT GRT a¥ 2013 5§37 &8 & ADIAT T
et e 7 31 Ufey IGe &Y U1 59 TS & fou
TG MR v &g RIaT SThieT & deas! T e
i iR RI@T gt & UIBRT T SISTd Td DT AT T
R Feemea grT framt o fier ok SRgd daeH
Ak vem & T e H I P AR F IR |
STFEPIRY TIelT IS ST b fosg febaaret apr Tifreror +ff Trer
fpar maml @ 2015 & QRF T MAl H e IR
HIHIII-RTST W G SFTAEM Feaiesd gRT faeRid
STl BT SO UR %7 f3paT & TTa o1 faeaswor fopar
TIT| $5 SRR, TST i Wt e ares 200 AT b
TG fafer 3 AramepR fosam mam) R fewarsii &
fo5T 37as wTeT 3t AtfosehT 6.3 T URKI ot T B

The varieties developed by ICAR-DOGR were found
superior over thelocal cultivars.

Impactanalysis of ICAR-DOGR technologies

Vidarbha region of Maharashtra State is known as
ICAR-
DOGR conducted demonstrations in the year 2013

non-traditional area for onion cultivation.

in Akola and Wardha districts of this region to
increase area and production of onion. For the
purpose, the villages, Tandali and Sangola from
Akola and Palora and Jalgaon from Wardha district
were selected for conducting demonstrations
wherein seed and recommended cultural practices
were provided to the farmers by the Directorate.
Trainings were also given to the farmers for
increasing their knowhow and skill about improved
onion cultivation practices. The impact of this
exercise on adoption of ICAR-DOGR technologies
was analyzed by undertaking a survey in these
villages during 2015. In total, 200 onion growing
farmers were randomly interviewed. Their mean
forvarious characteristics is given in Table 6.3.
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afoset 6.3 : wfarfeal Y ared farwamg

Table 6.3: Mean characteristics of respondents

R / Variable HI&T / Mean * SE
3y (ad)/Age (Yrs) 42.43 +1.008
% @I 3MHR (R.)/Farm Size (Ha) 2.55 + 0.080
e 3 (B1F %) / Annual Income (Lakh %) 7.31+0.165
f2r8f1 / Education 2.07 £0.069
AmTRTS - 3T ¥/ Socio-economic status 26.48 £ 0.685
ERIIECY J%IT/ Scientific orientation 29.88 £ 0.717
3féfep MeATET/ Economic motivation 27.67 +0.617
YR ¥ /Extension contact 7.64 +0.204

ATPHITII— TS & Beg AT e gRT f[efid
forel, Ifcrt & dopetl, gem R & ary At =R
Qe qAT FAfed HUSRUT WRTTRN @ FHeT: 90.84
gfcrerd, 70 wferd, 62.5 wfdera iR 44.17 wfcrerd
et 3 o= (s 6.1)1 et qen auf R o
affterRur it GR sHmeT: 82 ufierd vd 76 ufcrerd oft| ey
3Aferep oATg g foher oflmr gun (52.5 wfierd) w
TSR 3P HHT GOR (21 TIfiew) T bl Ahg
(6.5 mfcrerd) off (R 6.2)1

ICAR-DOGR developed varieties, package of
practices, broad bed furrow with micro irrigation
and modified storage structures were adopted by
90.84%, 70%, 62.5% and 44.17% farmers,
respectively (Figure. 6.1). Adoption was 82% and
76% in Akolaand Wardha, respectively. The variety
having highest adoption was Bhima Shubhra
(52.5%), followed by Bhima Super (21%) and
Akola Safed (6.5%) (Figure. 6.2).

120

1K}

10
[ 0
a4
a4 T5-
70
f25
6 53
84,17

A0
20 1 -
ﬁ + & - &

DOGE Varjeties  Package of
Practices

HHF with Micro
Irrigation

Storage
Technology

= Adoptors
® Pepcentuge

/’ R 6.1 : WIPHAU-WTT T
Se MY FRenesa &
tenfifeal &1 sitfiao

Figure 6.1: Adoption of
ICAR-DOGR technologies

/’ﬁae.z:wa?ﬁaﬁaﬁaﬁw
H A= e o1 sfftaor ufdera
Figure 6.2: Percent adoption of
various onion varieties in
Vidharba region of Maharashtra
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gferaTfe & faAwaran e farer, AmTiors —anffe R,
ISP IR, Mfefe Aicred iR TR |vueh 1
FHIhI g5 b FIG IFMPROT &b TR & A1 ST 83 2T
3 T 3ffiexur &t ThRIHS Ag-Hae TR T
IR Il T § 36 gar foheae w1 1 STHaRT &
Ui gl 3rferes SRl | grosifep, Jifiaur TR & wrer
BT P MMPR 3R a1 3T BT DI [IAY e I DY
SRIEEI

The characteristics of respondent viz.,, education,
socio-economic status, scientific orientation,
economic motivation and extension contact were
found to be significantly related with the levels of
adoption. Negative correlation was found between
age and adoption indicating younger farmers were
more responsive to knowledge passed. However,
there was no significant relationship of farm size
and annual income with adoption level.

arfesent 6.4 : TRraTfeal i fALaraii iR WG I-=ITST Ua BeqA Sgua™ ey ot srenfifsal & sifiaor &

ey

Table 6.4: Relationship between characteristics of respondents and adoption of ICAR-DOGR technologies

ufdanfeat H fAdward /Characteristics of respondents| 'r' 99 /values

3Ty /Age

% T 3ATHR/Farm Size
g1 3T/ Annual income
f3re1/ Education

e I=gRaaT/ Scientific orientation
anffes Miearg/ Economic motivation

TRIR ¥ /Extension contact

AT —3fefas ¥R/ Socio-economic status

-0.6793

0.0651
0.0033
0.7339*
0.6318*
0.7174*
0.7082*

0.7224*

*P=0.01

a1ftfe o1 7 gfg, or erqrReft &waT § gfg, W e eve,
oRFRIRET § GUR, RS @9 &l H g T TmIis
ot § uferfiar # gfg & e 9 fami b amforen-
anfefer fRuftr R dienfidht sifieor &1 ARSI
G ! fiesT (arfosar 6.5) 1

Adoption of technologies had positive effect on
socio-economic condition of the farmers in terms of
increase in annual income, loan repayment capacity,
improvement in farm and home condition, increase
in domestic spending and participation in social
events (Table 6.5).

arfeset 6.5 : 3FfiexuT TR Tg AmTfoTe-3nffe Rufa & Siwr way

Table 6.5: Relationship between adoption level and socio-economic condition

AT - 3Tf% U / Socio-economic measures 'r' 4 /values
aiffes s o E1'1?§/Increase in annual income 0.6881*
T P GRFAMT/ Loan repayment 0.4888*
Lo NYRR/Farm improvement 0.1924**
Te {¥R/Home improvement 0.5277*
Eli?;@%f & H E|3j?‘|'\5°f/lncrease in domestic spending 0.3930*
qETiTD i E|?‘,-ﬁ?|'\j)[/lncrease in social participation 0.5766*

*, %% pHel P = 0.01, 0.05 / %, **P = 0.01, 0.05, respectively

f&TTeh 2426 3R, 2015 o GIRI ST Teb Hfreror
HRIPH P THTT WR Y TV HEAT A Ul Tl b S
ST AT FEGH ! Wil U= Ut bl TRt 7 34.5
TIfieret A e5epR 76 Tferere <ep o1 I=1aT g3 |

A study on impact of a training conducted at DOGR
during 24-26" August, 2015 showed that it
increased the knowledge on onion and garlic
cultivation of the trainees from 34.5% to 76%.
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() quf 1S F TSR A
f3u Rrarg dienfid & any
difies

(a) BBF with drip
irrigation technology at
Palora of Wardha district

(@) auf 1 & SToTa &
AT g1y 1 wgefs
(b) Performance of Bhima

Shubhra at Jalgaon of
Wardha district

() 31T o7 & wFMaT & ofiwm T
I U SUST

(c) Crop and harvest of Bhima Shubhra at
Sangola of Akola district

(=) 31T 7S & draest
g § ot YR A e
Td g

(d) Crop and bulbs of

Bhima Super at Tandali
of Akola district

/ 2 6.3 : fagy & & A gRT MIPHSU-WITS Ud digyqH A fAcener 6t srenfifdsal @1 sifawor
Figure 6.3: Adoption of ICAR-DOGR technologies by the farmers of Vidarbha region
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METPTebT BFATAXOT

Transfer of Technology

Ufer&Toli T AT /Trainings organized

ufdreror &1 ofifp oRT TR TN 3R T afeariay i wear
Topic of Training Sponsored by Date and Venue No. of participants
TS el IS R1get 1o Fre=1q 28-29 31ial 2015 TERTSE F 60 i
Onion Crop Production o1, {1, STt HIPHITT-TANTS, IUTGD T4 faevep
Jindal Crop Sciences ISR 60 seed producers and
Pvt. Ltd., Jalna April 28-29, 2015 distributors from
ICAR-DOGR, Maharashtra
Rajgurunagar, Pune
TRID ST SeqTeT ST SY-URASHT,  16-17 ST, 2015 STl FGRaR, HERTSS
SRt P -AeI, P -, ¥ 84 e
Kharif Onion Production RISTROTIR RISTROTIR 84 farmers from
Technology TSP, ICAR-DOGR, June 16-17, 2015 District Nandurbar,
Rajgurunagar ICAR-DOGR, Maharashtra
Rajgurunagar, Pune
@I U ST aRESHT FQerd, offeT,  24-26 3R, 2015 Ryes f1es & 20
ERIIRERCKIl A1R¥ep HIHIFII TSI, 20 farmers from District
Scientific cultivation of Project Director, ATMA, XSTTROTR Nashik

Onion and Garlic

el & fosg Ba @
TBI DS

Writing and publishing
skills for scientists

fiedt it Sfia v gar
ALY TS BT A
Importance of soil testing
and soil health card

S @& BEG el I~
It

Improved cultivation of
onion and garlic

ST U BEg i @t

Onion and Garlic cultivation

Nashik

uf$eSt, dhaed
FRIAIDhe, g
Editage, Cactus
Communication, Pune

HIHITU -1 -,
ICAR-DOGR,
Rajgurunagar

S, W3-

537 =, X ST
TSP, ICAR-DOGR,
Rajgurunagar

HIHITY—TATH3] -,
ICAR-DOGR,
Rajgurunagar

24-26 August, 2015
ICAR-DOGR, Rajgurunagar

28 3R, 2015
HIHII -3,
QTGIWR’

28 August, 2015
ICAR-DOGR, Rajgurunagar

1 JFER, 2015
HIHIII -3,
ﬂx_rlj\’n_ﬂ?

1 October, 2015
ICAR-DOGR, Rajgurunagar

6 3R, 2015

HAp, TRAR
6 October, 2015
KVK, Nandurbar

7 IR, 2015
HIH3TI TSI,
W

7 October, 2015
ICAR-DOGR, Rajgurunagar

HIPATI - TSN,
ISR & 12 defe
12 Scientists from ICAR-
DOGR, Rajgurunagar

qu 570 & 30 e

30 farmers from District
Pune

TGRAR 3765 &b 95 fpar

95 farmers from District
Nandurbar

3Nfeem & 15 rferaRt
15 officers from Odisha
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ufareror &1 i oRT TR TN 3R I afeara i wear
Topic of Training Sponsored by Date and Venue No. of participants
T U BEg Dl Soqdt, Jiprd- 27 IR, 2015 TRAR & 50 b
EERIPERCl TSI, TSTHTR ikl 50 farmers from District
Commercial cultivation of TSP, ICAR-DOGR, 27 October, 2015 Nandurbar
onion and garlic Rajgurunagar Nimboni
ST BT ST ST Sroadt, AIpard- 28 IR, 2015 TRAR R & 50 febar
Onion seed production IS, ISTHTR CIEEIN 50 farmers from District
TSP, ICAR-DOGR, 28 October, 2015 Nandurbar
Rajgurunagar Khandbara
ST Y R, JusRu i, TSR 6 Ja=R, 2015 JooTTgR, o1 SEHMTEIG
Tq o KVK, Tuljapur AIHATI -GN, & 25 fram
Onion harvesting, storage RSTTROTIR 25 farmers from Tuljapur,

and marketing

ST U BEg i Wt
Cultivation of onion and
garlic

ST T Bggd Wil b
fosu I=1a faferai
Improved cultivation

practices for onion and
garlic

<t T Y Titenfidht
Rabi Onion Technology

IS IUTGH T&g
Onion production
management

TS @& BEG Dl I~Id
TNt

Improved onion and
garlic technologies

TS T STgg Pl
AR Wt

Commercial cultivation
of onion and garlic

dvadt, 13U

6 November, 2015
ICAR-DOGR, Rajgurunagar

14 &R, 2015

IS, ISTHTR
TSP, ICAR-DOGR,
Rajgurunagar

HIDIATY — W33 7,
ICAR-DOGR,
Rajgurunagar

MPIHIT ~ WS,
WGIWN

ICAR-DOGR,
Rajgurunagar

Sloadl, HIparu—

5377 ), 3 ST
TSP, ICAR-DOGR,
Rajgurunagar

HIDATT — W33 7,
ICAR-DOGR,
Rajgurunagar

ST, AIp3FI-

T3] 7T, % STTTR
TSP, ICAR-DOGR,
Rajgurunagar

ferea=
14 December, 2015
Nimboni

26 fomaR, 2015
HPFI-TH,
TIGIE\'W_'F'I'\’

26 December, 2015
ICAR-DOGR, Rajgurunagar

6 SN, 2016
TRy

January 6, 2016
Farmer Field, Gosasi

28 SHeR!, 2016
oY

January 28, 2016
Farmer Field, Nimboni

5 WER‘T, 2016
HPHIAHT ~ WS,

February 5, 2016
ICAR-DOGR, Rajgurunagar

8-10 A, 2016
Hrquft, W TG grefiarer
March 8-10, 2016

Farmer Field, Shravani,
Khairave and Palipada

District Osmanabad

TRAR s & 75 fpar

75 farmers from District
Nandurbar

et Ry, e gor &
25 forsT

25 farmers from Tal.
Shirur, District Pune

Marft, frer gor @
50 fopsam

50 farmers from Gosasi,
District Pune

TGRAR 3765 b 65 b

65 farmers from District
Nandurbar

HERTY & 40 Irferapr

40 officers from
Maharashtra

TGRAR 3765
160 fep=ar

160 farmers from
District Nandurbar




yesffFa & gy / Participation in Exhibitions

B,
/ TSP training at KVK Nandurbar

G Td Y19 D195 IR fA&T0T

Training on writing and publishing skills

4 Sroadt ufdreror

Tgeft SIS f&i® SIE]
Exhibition Organizer Date Venue
IRIAT HeT ‘glel S’ ISR R SIS, e 10-12 aniier, 2015 et A, MTERT,
Horticulture Fair National Horticulture 10-12 April, 2015 38 N
'Horti-Sangam' Board, Gurgaon Gandhi Maidan,
Motihari, Bihar
RIACRCCK HIP3FII— TSNS, 16 S, 2015 HAIPATI - THAT(,
Onion Day STTHATR 16 June, 2015 RSTTHTR
ICAR-DOGR, Rajgurunagar ICAR-DOGR,
Rajgurunagar
T B P fasm o, 27 S, 2015 P fasm o,
Farmers Fair HOFhRATR, S.H. 27 June, 2015 ASTFhETR, 3.1,
Krishi Vigyan Kendra, Krishi Vigyan Kendra,

Muzaffarnagar, U.P.

Muzaffarnagar, U.P.




Annual Report 2015-16

0

&z
D

Teeft ISR e A

Exhibition Organizer Date Venue

fopam foaa R weef ARG PN SFEGE T 19 ey, 2015 TR Py ST

Exhibition on Farmers Day P W EﬂTﬁ"\’, gﬁ 19 October, 2015 TR &g W
IARI Regional Station, EITEFR’, EU\T

T @ft e 2015

Agrowon Agri Expo 2015

Pivp 2015

Krushik 2015

B Henfey of

Agriculture Technology
Festival

CIREIEIR ]

Horticulture Fair

s feaxy vgeft

Science Day Exhibition

PR ST e

Krishi Unnati Mela

Baner, Pune

Fohles Hifsar ga, gor
Sakal Media Group, Pune

P fdpRT gFe, IR

Agricultural Development
Trust, Baramati

HY I P, TRRIUATG

KVK, Narayangaon

g faste faeafaens,
IMGDIC

University of Horticultural
Sciences, Bagalkot

SIRIc Agdq If$3N fervepiy,

Giant, Metrewave Radio
Telescope, Tata Institute of
Fundamental Research,
Khodad, Narayangaon

HIheNe Ih ST ge%c],

i3 faoeft

Confederation of Indian
Industry, New Delhi

23-27 3aqsR, 2015
23-27 October, 2015

6-8 g, 2015
6-8 November, 2015

5-8 fearar, 2015

5-8 December, 2015

19-21 =R, 2015

19-21 December, 2015

28-29 HeeN!, 2016
28-29 February,2016

19-21 5w, 2016
19-21 March, 2016

IARI Regional Station,
Baner

Tgy #eH, qor

HA Ground, Pune

P e Fg, IR
KVK, Baramati

FNY e o,
ARTIURTT
KVK, Narayangaon

rEHT fasm=
favafdensa, araale
UHS, Bagalkot

SuHaTRet,
IATETHIIR g,
ARRIUAE

GMRT, TIFR,
Khodad,
Narayangaon

STETARATS, URRR
g4, 78 et

IARI, Campus, Pusa,
New Delhi

ARTIVRTE & HY Senfidh od F ugef

Exhibition at Agriculture Technology

Festival, Narayangaon

IRTGPIC TRTETHT AT § Tgef

Exhibition at Horticulture Fair, Bagalkot
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U AR / Lectures delivered

Topic Event and Organizer Date and Venue

ST MYTS / Jai Gopal

et feraR—famef ga e wia AR o.fs. gRT 4 28 31ii%s, 2015

QIS 0 B SFIHe™ amyfefepatail/ At & g =T weies HAPII-RTS T& Seg
Ry & IR § STHBNT  Seured’’ WR wfdrerr CENEISEEEICUE
Interaction and about DOGR  Training on "Onion Crop Production” for seed RSTTOHTR

suppliers/ farmers by Jindal Crop Sciences Pvt. Ltd.

April 28,2015
ICAR-DOGR, Rajgurunagar

oAt foaR-fausf v

QST U Bag e

g wig A=t w.fs. grr i
amyfcferatatt/ et & fou /=T wds

ey & IR ¥ ITHEN)

Interaction and about DOGR

et IR wifereror
Training on "Onion Crop Production” for seed

suppliers/ farmers by Jindal Crop Sciences Pvt. Ltd.

29 3, 2015
WIPFII - T BeGT
CENEISAEEICUS
RSTTOHTR

April 29,2015
ICAR-DOGR, Rajgurunagar

QST G Bgg 3T AIPIII-TS (& S Saae Feaad 17 54, 2015
femea w@ fram GRT S-S 3U 4RASHT & il /' ERih AIPHII-T TG SegT
DOGR and farmers QS JTe Hienfiel’” R wifrero CESEISEEENICUR
Training on "Kharif onion production technology" RSTTOTR
under TSP by ICAR-DOGR June 17,2015
ICAR-DOGR, Rajgurunagar
ST U Sggd Dl et 3R AIHSFIU-WI W& S SFHe™ Feanad 24 3FRd, 2015
st fommR—faref SR IS U BEGT 1 deli T’ R & HRpIIu-WIS U BegH
Onion and Garlic cultivation  Training on "Scientific cultivation of onion GF:B? Y ﬁé&‘ﬂ?ﬁq,
& Interaction and garlic" by ICAR-DOGR RISTTOTR

dt. 7gTST / V. Mahajan
QT 6 I fo

Improved varieties of onion

Riree wia Asf=reT u1fes. gRI &S amyfcadfaii/
fPamt & foU /'@ wae SadTe’ TR e

Training on "Onion Crop Production” for seed

suppliers/ farmers by Jindal Crop Sciences Pvt. Ltd.

August 24,2015
ICAR-DOGR, Rajgurunagar

28 ariiss, 2015
AIPHII-T TG S
Y ey,
TR

April 28,2015
ICAR-DOGR, Rajgurunagar

IS Ud Sgsgd I S~1d
PR Afwri

Improved onion and garlic
cultivation practices

THIATI-TST U Beg I MG GRI
TS O g ! e’ R Hfreor

Training on "Onion and Garlic cultivation”

by ICAR-DOGR

7 3R, 2015
HPIT - 0 B
rse e,
NEUEUN

October 7, 2015
ICAR-DOGR, Rajgurunagar

TS BT HERUT Ug faqur

Onion storage and marketing

ATHATI - U BegT SFIAIH Qe gRI
"I bl Galg, WSRU Ug faquE’’ uR Hfereor
Training on "Onion harvesting, storage and
marketing" by ICAR-DOGR

6 FawR, 2015,
HIHIAHIT - T e
SENEISAEEICUR
RSTROTR
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November 6, 2015
ICAR-DOGR, Rajgurunagar
ST U BEG Dl I AIPIII-RS & Gegd JgHIH FQATed GRT 26 few=R, 2015
drenfifear "Nt U BEg @ fosg I iy Afer HIPIII-A T Seg
Advance technologies of TR Hfreror @TW’F[ fFgame,
onion and garlic Training on "Improved cultivation practices RS NASHEN

T.S1. THT / AJ. Gupta
T Y ST fe

Improved varieties of onion

for onion and garlic" by ICAR-DOGR

e sia ARyt ufes. gR1 &St

amyfcfeatett /foamt & fou /=T wes
T’ R gfareo

Training on "Onion Crop Production" for seed
suppliers/ farmers by Jindal Crop Sciences Pvt. Ltd.

December 26, 2015
ICAR-DOGR, Rajgurunagar

29 3, 2015
HIHAI—IS T BEgT
CEGLISAEEICUR

RIST™TR April 29, 2015
ICAR-DOGR, Rajgurunagar

QST G g Dl I~ AIPHIII-RS W& G JgHIH FQaed gRT 17 5, 2015
foret S-Sl 9 aRASHT & d8d '/ ERI% Wt AIPHIII-TIS TG B
Improved varieties of onion ~ 3<UTGH Tenfih’’ w ufdremr W‘ETF-[ feemed,
and garlic Training on "Kharif onion production technology" RS NASHEN
under TSP by ICAR-DOGR June 17,2015
ICAR-DOGR, Rajgurunagar
TRIG IS QST IR HIPIFII-I U B IgadH Feenea 17 S, 2015
HAT SRT S-S S aRISHT & T8 ' TRh AIPHIII-RIS T B
Raising of Kharif onion ST 1S Wenfiehl’’ R ufdremr GHTT%TF[ e,
nursery Training on "Kharif onion production technology" RSTTHAR
under TSP by ICAR-DOGR June 17,2015
ICAR-DOGR, Rajgurunagar
ST Y Il fohe AIPHIII-RS (& Seg Mg Feensa 24 3, 2015
Improved varieties of onion ~ GRT ' "IN U4 g I delli-ie @i’ W AP T e
wifereror CERRIERECICuS
Training on "Scientific cultivation of onion and RSTTHTR

garlic" by ICAR-DOGR

August 24, 2015
ICAR-DOGR, Rajgurunagar

QST & g Dl I~
Ehil

Improved cultivation of
onion and garlic

AIPHIII-RS W BT JgHaH FQaTed gRT
S-S IU GRATSHT & dgd ST fhamt
P 1Y URYRB J5H

Interaction meeting with tribal farmers under TSP

3 =R, 2015
et et FgeaR
September 3, 2015
Nimbhoni, Nandurbar

RISRCICI R IEACE IR
it

Scientific cultivation of
onion and garlic

AIPHIII-RS W& ST AT Feaed gRT
S-S ST IRANSHT & 3icrfd "IoT Ug

GEg DI deip S’ R wfreo

Training organized under TSP on "Scientific
cultivation of onion and garlic" by ICAR-DOGR

6 3R, 2015
eI, TGRAR

October 6, 2015
KVK, Nandurbar

@IS U S Wt

Cultivation of onion and

AIPHIII-R (& Seg Mg Feesy v
P fAeTH s, FGRIR GRT SH-IAIT U

14 &R, 2015

qIaTS], e FgRaR
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Event and Organizer Date and Venue
garlic RIS &b ded HI U EERZI December 14, 2015
Farmers Field Day by DOGR, Rajgurunagar and Sonpada, Navapur,
KVK, Nandurbar under TSP by ICAR-DOGR Nandurbar
QIS U g fohet o THdtpell, el b ST WRIaT g bl 10aT 26 TN, 2016
g wteqor wefler dom TR, ¥TgY
DUS testing in onion and 10" Review Meeting of DUS Test Centres by February 26,2016
garlic varieties MPKYV, Rahuri MPKYV, Rahuri
IS T BEgA Dl S-SR 39 GRASHT & fcRid =T T 8 4, 2016
AR Wl & fo5u g D AT W'’ W aferer A1uft, 7T FgRAR
@{q GEIS Training under TSP on "Commercial cultivation March 8, 2016

Drip irrigation for
commercial cultivation
of onion and garlic

of onion and garlic" by ICAR-DOGR

Shravani, Nandurbar

TS UG g Bl
U &S JeUTGH

Quality seed production
of onion and garlic

ST U S D
TGRS Wl

Commercial cultivation
of onion and garlic

U¥.T1. TS / S.S. Gadge

S-S I9 GRS & JfeRia " T
BTG DI AT WAl IR Tfreqor

Training under TSP on "Commercial cultivation
of onion and garlic" ICAR-DOGR

S-SR 9 GRASHT & fcRid =T T
FEgd D A W'’ W e

Training under TSP on "Commercial cultivation of
onion and garlic" ICAR-DOGR

9 Aref, 2016
R, 7T TRAR

March 9, 2016
Kairve, Nandurbar

10 #r, 2016
EICIEISAE LIS RACIN

March 10, 2016
Palipada, Nandurbar

T B Tt (b g A1) HIPIII-WIS T BT T Feeed gRT 16 S, 2015
Onion cultivation "o e HIHIII - T e
(bulb and seed) “Onion Day” by ICAR-DOGR GER??JIFT ey,

June 16, 2015

ICAR-DOGR, Rajgurunagar
SIS ECARCRIRCR LR AT HifedT T, gUl GRT Wi HfEFR 1 &1, 2015
Onion cultivation and Agrowon Seminar by Sakal Media Group, Pune HIHIFI-TITS g AT
management 31_1’\’??-117-[ ﬁ%{?ﬂ?&ﬂ,

July 1,2015

Parinche, Baramati
fopart &t ArToTD - AIHAII-R (& S AgHIH Feaed gRT 24 3R, 2015
anfdfes AR @1 ga "It U BEG 1 deifD Wl wR wfrenor APII-LTS TG ST
LRSS W G2l Training on "Scientific cultivation of onion and <RI frenea,
fHrepT garlic" by ICAR-DOGR NSUEEUN

Role of self help group in
improving socio-economic
status of farmers

August 24, 2015
ICAR-DOGR, Rajgurunagar

ST U Segd dl wet

Onion and garlic cultivation

THare 81T deg, qTOR, gor g7/ fopar sy’

“Farmers Day” by IARI Regional Station, Baner, Pune

19 ISR, 2015
ST gor
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October 19, 2015
IARI Regional Station,
Baner, Pune
ISl T BgG T I~Ta AIHIII-RS TG Beg AT e gRT 27 3fqeR, 2015
Py Afear S-S 9 GRS b SR '@l T sggd R, Ror TgRaR

Improved onion and
garlic cultivation practices

BT TRATRIG Wt R wfdrerr

Training on "Commercial cultivation of onion

October 27,2015
Nimboni, District

and garlic" under TSP by ICAR-DOGR Nandurbar

SIS IS ] AIPII-S W& B S Foaned gRI 28 IR, 2015

Onion seed production S-S T IRASHAT b Jierfa T e EISEINM S CIIE R
Jare’” W yfreor October 28, 2015
Training on "Onion seed production” under Khandbara, District
TSP by ICAR-DOGR Nandurbar

QST JeUTe U als HIHIIII - G BeGT AT FQeres gRI 6 FarR, 2015

Onion production and "o Y @E’Ig YRl g fauuE’’ q= ufereor HHAI~ QTS g AT

harvesting Training on "Onion harvesting, storage and C’HT:[?JFT e,
marketing" by ICAR-DOGR RISTTOTR

November 6, 2015
ICAR-DOGR, Rajgurunagar

fpaml &t AR -3
fRfer o gara o w9
HEIT WGl BT HEcd
Importance of self help

group in improving
socio-economic status
of farmers

AIHAFI-WIN T Seg ATHIH M gRI
"INl U BEEA o5y SIa iy AR’ R
fereror

Training on "Improved cultivation practices

for onion and garlic" by ICAR-DOGR

26 fowmR, 2015
HIHAII - T BedT
g ey,
ST

December 26, 2015
ICAR-DOGR, Rajgurunagar

) @ It Hienfidt

Rabi onion production
technology

AIHIII-TN TG Seg NI s gRI
T g W7 ARG B Fed @ Sere
Hrenfidhr’” wR gfdreror

Training on "Rabi onion production technology"
under MGMG by ICAR-DOGR

6 SFast, 2016
TR, RreT o
January 6, 2016
Gosasi, District Pune

QTS IA1eH Ud U9
Onion production

AIHAFI-WIN T Seg ATHIH ML gRI
"IN ITGA §eE’ 9R wfererr

28 SHeN!, 2016 T,
INEIERECCIN

management Training on "Onion production management" January 28,2016
by ICAR-DOGR Nimboni, District
Nandurbar
QIS 0 BT H e HIHIAII - Q& BEGT AT Qe gRI 8 T, 2016
g "IN UG S I ATadTiie Wl uR ufdrer A1auft, ST FgRaR

Micro irrigation in
onion and garlic

Training on "Commercial cultivation of onion
and garlic" by ICAR-DOGR

March 8, 2016
Shravani, District

Nandurbar
&t QST ol Gars vd HAIPII-TS W& G S Foeaned gRT 9 #rd, 2016
YUGRUT "I G e I SAadTie Wt uR afdreqr R, a1 TeRAR

Rabi onion harvesting
and storage

Training on "Commercial cultivation of onion
and garlic" by ICAR-DOGR

March 9, 2016
Khairave, District
Nandurbar
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RIS g 3RS

Event and Organizer

[ESICACRDIL]

Date and Venue

FEG DI I~d Py Afcra
Improved garlic
cultivation practices

IS, TGS/ S.J. Gawande

ST U &egd | hic
refistta vEe

Insect pest management
in onion and garlic

HAIPII-N (& G S Feaned gRI
"IN UG e I ey Wl uR ufdreqr

Training on "Commercial cultivation of onion and
garlic" by ICAR-DOGR

1.3.3F.H. & Feg, FOR, gOT R

“Farmers Day” by IARI Regional Station, Baner, Pune

10 9/, 2016
EICIEISASCIISEACIN
March 10, 2016

Palipada, District
Nandurbar

19 3Fger, 2015
P &A1 e,
Mo, o

October 19, 2015
IARI Regional Station,

Baner, Pune
IS BN & DT D 7 TIUIIREIYSH, ATRID gRT ' 'dieT It 19 FawR, 2015
e denfid R gfdre TATIIREIHh, ATRID

Seed production
technology of big onion

T, TRaTHY / A. Thangasamy

Training on "Seed production" by NHRDF, Nashik

November 19, 2015
NHRDF, Nashik

QIS Y Ioqre drenfifear  Res o QrgfRaeT unfes., Siem Rt e 28 ani®, 2015,
Production technologies amgfcferatatl / forami & fo5q @It el SeTeT | HIBITIY - U BEd
for onion R gfarefor Cﬂ?:f%ﬂ:f ﬁé@m,
Training on "Onion crop production” organized by SUSNSSREN
ICAR-DOGR, by Jindal Crop Sciences Pvt. Ltd., Jalna April 28,2015
ICAR-DOGR, Rajgurunagar
TRI% ST Dl GlgeTeT APIFI-TS T Bg S FQenesd gRT 16 57, 2015
IR 1 R UEE yeeH S-SR I9 URIISHT P TR @RI W HIHIAII AT T SEGT
Field demonstration on Ioqre Hrenfidhl’’ w ufdrem WW ey,
raising of Kharif onion Training on "Kharif onion production technology" RISTTOTR

nursery

under TSP by ICAR-DOGR

June 16,2015
ICAR-DOGR, Rajgurunagar

QIS 0 Bg H IS AHIFI-WIS W& Fgg S Feaned gRI 24 3FRd, 2015
cd T IS e "'TITST U BRI T A Wl wR wfdranor AIPIII-S T SegT
Nutrient and water Training on "Scientific cultivation of onion and 31?? CIE] ﬁé?ﬂ?ﬁq,
management in onion garlic" by ICAR-DOGR RS NSSHRN
and garlic August 24, 2015
ICAR-DOGR, Rajgurunagar
RS KIS ARl ) AIPHIIA-TN W& BT FgaeH Feamed gRT 25 3, 2015
Onion seed production " g RISy P Jetfrep Well’’ R ufdrerm HIHIATA - g G335l
Training on "Scientific cultivation of onion and &?T%TFT ﬁé@m,
garlic" by ICAR-DOGR SUSNSSREN

August 25, 2015
ICAR-DOGR, Rajgurunagar
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HaT URIEI g el ey AIPHIII-RS W& ST JTHIH Feaed gRT 1 s, 2015
IS B Hg<d T Jal T ' HST W& U9 a1 TR Prs & Heed | HAPIATI-TS T BEGA
@1 Uee TR yfdreror T Frened,
Importance of soil testing Training on "Importance of soil testing and soil RSTTHTR

and soil health card and
demonstration of soil
sampling

health card" by ICAR-DOGR

October 1, 2015
ICAR-DOGR, Rajgurunagar

QIS U Beg H 419
SRERCASCRCCIE
Nutrient and water
management in onion
and garlic

AHIFI-WIS W& B S Feaned gRI
"I Ud Bgg Pl I piy Afcrdi’’ ur wfereror
Training on "Improved cultivation practices of
onion and garlic" by ICAR-DOGR

26 =R, 2015
HPIAFI- TF BEgT
ENPIEREEICTS
RSTTHTR

December 26, 2015
ICAR-DOGR, Rajgurunagar

TS § 91N cd 9
SCRCCIEE

Nutrient and water
management in onion

HAIPATI-TS T BEGA JTAT QT GRT
IR Mg WYY RGP dgd & T IaTe
Trenfih’’ W ufdrem

Training on "Rabi onion production technology"
under MGMG by ICAR-DOGR

HeaToft TRufer / Kalyani Gorrepati

QIS T BEgT Dl Fars
SURI YeH U Hod e
Post harvest management
and value addition of
onion and garlic

e IgHg™ Feued gRI =i W@
FEg DI deie S’ R wfremo
Training on "Scientific cultivation of onion
and garlic" by ICAR-DOGR

afaar ?TIT:}"@ / Vanita Salunkhe

ITST D IeUIGT g

TRET den s
Production and protection
technologies for onion

AIPHIII-RS W& BT JgHaH Feaed gRT
"I el IUTe’” R Tfdreror
Training on "Onion crop production” by ICAR-DOGR

18 SFaRY, 2016
wireredt, Rre ot
January 18, 2016
Gosasi, District Pune

26 3FRd, 2015
HIHIAHIT - T4 e
g8 e,
RNT™HTR

August 26, 2015
ICAR-DOGR, Rajgurunagar

28 3, 2015
PIAFII- T BEgT
Iy e,
RSTTHAR

April 28,2015
ICAR-DOGR, Rajgurunagar

T I e | AT A
SECIRCELE]

Diseases and their
management in onion
and garlic

ATHATI - W SeGT SFTAI Qe GRI
"I U e P deTiiep Wl oR gferar
Training on "Scientific cultivation of onion and
garlic" organized by ICAR-DOGR

26 I, 2015
HIPHIIU-ITST TF BEg
g ey,
?‘l\_rIWT\’

August 26, 2015
ICAR-DOGR, Rajgurunagar

&g, I3 T TS B!
(TS, BEE, goal, AP,
TSR G q) & T I
BT TN, SaTfrht

froquedt, Y GRT ' HERTSE & IRISATS]
&= T IR AR &F ofafa T T weie
A & fosu uga™, AQIdT g vEes o
TR gfrerur

6 Ria=R, 2015

PN HeIfdearey, Ryt
September 6, 2015
College of Agriculture




a1 Tfcrag 2015-16

RIS g 3RS

Event and Organizer

[ESICACRDIL]

Date and Venue

v mfhd dee

Epidemiology, diagnosis
and integrated management
of major diseases of bulb,
rhizome and root crops
(Onion, garlic, Turmeric,
Ginger, Carrot and Radish)

&t FEaT / V.Karuppaiah

Training on "Detection, diagnosis and eco-friendly =~ VNMKYV, Parbhani

management strategies for major crop diseases
under rainfed conditions of Marathwada region
of Maharashtra" by VNMKYV, Parbhani

ST U Segd | HIPII-LTS T e AL Foenesd gRT 17 97, 2015

refisiia vee S-S 9 aRASHT & dgd ' TRI% =T HIPAIII- W &g
Pests management in Ioqre Hrenfidhl’’ w ufdrem 31@??"&1:{ e,

onion and garlic Training on "Kharif onion production technology" RISTTOTR

under TSP by ICAR-DOGR

June 17,2015
ICAR-DOGR, Rajgurunagar

ST U e BT A
Pic AnefiSia geem

Integrated insect pest

R Trfarefor

management of onion NHRDF, Nashik

TGRS, 1D GRT QST Ud g Icdred’’ 22 JeTg, 2015

Training on ""Onion and Garlic Production by

TUIRIRSIU, ATRIG
July 22,2015
NHRDF, Nashik

and garlic

and garlic

S UG B | Hic AIHITI-T T Geg AT M gRI 25 3R, 2015
BINISICICASECARCE LR "INl U e bl e Wil uR HiRraor AP - N T SEGT
Insect pests and their Training on "Scientific cultivation of onion and WW fQemey,
management in onion garlic" organized by ICAR-DOGR RIS NSSHEN

August 25,2015
ICAR-DOGR, Rajgurunagar

ST UG BEqH UR S-S S9 URATSHT - T
HHS AT

QTS U e Heayu TRTRID He ¢ (™ T
I FATTfepT H GHR SRAT ST FbT 8| TERTSG H T-GRAR
F ST &5 H AR R R WIS 9 38T &
I & v age Sisarg aRfRfrT feme 2l
BT THATI-ITT T B ST Feesd gRI
T &7 1 ST U URAISHT 6T gReaTd v A g
T 9] DI Wl febe M b g1 A oft| 3 Ao
&I 39 &7 H 31w, 2013 H URY {1 17 271 379 fosg
35 T Tgl # ST 350 ST oAt ol T
AT | Feh TG GIRT T-GRAR {3765 &1 TaTGR, SHrepesepatl
3R Y& TATegepl H Teb Yebs A H ST oIl e Dl
el IR Hgel Y g

TSP on onion and garlic- a success story

Onion and garlic are important commercial crops
which can improve livelihood of farmers. The tribal
belt of Nandurbar in Maharashtra has congenial
climatic conditions for production of onion and
garlic at commercial level. But cultivation of these
crops was limited to the kitchen garden before the
initiation of Tribal Sub-Plan (TSP) in this area by
[ICAR-DOGR. The scheme was initiated in this area
in April, 2013. About 350 tribal farmers were
selected from 35 farmers groups. Each group
undertook demonstrations on onion and garlic
cultivation in one acre of land in Navapur, Akkalkua
and Dhadgoan talukas of Nandurbar district.
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Activities under Tribal Sub Plan

P @R, 39 &8 5 W g e DI T S+ [beA|
3k Seare dienfidht w49 wee s fw MUl
TRIT QST P IAGT W G FGRAR fes b1 FargR
qrEeT § AR U U1 ATPATI-RTST Td e
Y RS GRT ST U IRIASHT & dgd 9
ves a9 oiR 4 ufdiemy wrRisH! 1 S FRF W
IR A off 31 STeeTi ot @ wferfa famar
TG &1 b STferepieT fhaT 31 TaATReh R IR &S
T4 BEG Dl Wl IR g & | WS Ud B ! ATaTRID
el A Ugg SIS Tal Pl B g 81 7 &5l bl
URARS B H IS TS BB B THEe N T eI
&1 Wl 3D BTV g1 [Pl GRT & b AR b R
7T S oot HIHT Qrfefet epl 5T 120 febees e Ieurer
&b 80,000 ¥ 1,00,000 FHURI & g 3 AT T T8
31R ST ST & 3T TRI% o HIH | {17 GR &1 80
fibcs e IeuTeT e ot AIRfd & TSI 39 TET N
BEG DI Wl I Ht SRS FR W AR 6 11 2|
AIHITII TS U B ST ey g o Ria
BEGA DI T i1 gdes T Tl Uebe T 30 fiheas
&g ITGH PReb 80,000 I 90,000 HU b A1 e
DI

In total, 49 demonstrations on newly improved
varieties of onion and garlic and production
technology were undertaken in this area.
Demonstrations on Kharif onion production were
carried outin Navapur taluka of Nandurbar district.
More than one thousand tribal farmers have been
trained by ICAR-DOGR under TSP by organizing 9
field days and 4 trainings. Most of the farmers of
selected areas now cultivate onion and garlic on
commercial scale. Fifteen tribal villages got
benefited by commercial cultivation of onion and
garlic. Onion and garlicare more profitable than the
traditionally grown crops of these areas. Farmers
have earned a net income of Rs. 80,000-1, 00,000
per acre by production of about 120 q bulbs of
onion variety Bhima Shakti during rabi season and
almost same income by production of about 80 q
bulbs of Bhima Super in kharif season. Cultivation
of garlic at commercial level has also been
introduced in this belt. An amount of Rs. 80,000-
90,000 per acre is earned through production of
about 30 q bulbs per acre of Bhima Purple - a garlic
variety of ICAR-DOGR.
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TGRIR &F § @I & S S & oy ot agds
STeary] oRfRIfR ANg Bl =N F g I,
TYAfREI] Bl AT Al A =T & H ST IureT bl
& TR 31fereh Bl §1 31T: WIS ob ST IeUTeH 1 Uged
ST 39 GRS & ded 39 & H fopam | fohamit
GRT HHT fhRuT T TIfel Teps &4 250 febat. dioT Seures
&R 1,00,000 ¥ 1,20,000 SR T $Hi g T 31ffa
B TS| AIHATI-TIS U Sgg IAEH M a1
3TTSRT S TSI T Y &1 1 fIRIR AT 8l

ST Y U9 TAT Sg $I T [ siferyfara
AT BB & 5T B B D, SIRRTTAT e
fopem frdfara Su-fafer 6t RimRer &R mo1e srfeRgemT
. A 2277 (§) R 17.8.2015 gRT HIH3FI-
IS U4 e SFAa™ Feanead gRT s @t &
Tl eI Seg ol Ueh feheil op STferRgferet foarm i

Nandurbar area also has favorable climatic
conditions for onion seed production. Vast
availability of honey bees - the main pollinators of
onion, further enhances the potential of seed
production in this area. Thus production of onion
seed was demonstrated under TSP in this area.
Farmers have earned a net income of Rs. 1, 00,000 -
1, 20,000 per acre through production of about 250
kg seeds per acre of variety Bhima Kiran. ICAR-DOGR
intends to carry this scheme further to new areas.

Five onion and one garlicvarieties notified

Five varieties of onion & one variety of garlic of
ICAR-DOGR have been notified vide Gazette
Notification No. S.0.2277 (E) dated 17.8.2015 on
the recommendation of Central Sub-Committee on
Crop Standards, Notification and Release of
Varieties for Horticultural Crops.

Bhima Kiran

TERTSE, GoTTe el Jeak QT
Rabi season: Andhra Pradesh,

Bihar, Delhi, Haryana,

Karnataka, Maharashtra,
Punjab and Uttar Pradesh

Eit) % fou afugfaa T IO

Name Notified for Salient features

OITST / Onion

offgr o <&t 999 oy URYT, fSBR,  &cd @10 dg, URTdr rafey

125- 135 {3, aiga Sus
28-32 T/%., SUST &l
45 T9/3, 5-6 HIg TP
HUSRYT I |

Light red bulbs, maturity
125-135 days, average yield
28-32 t/ha, potential yield
45 t/ha, storability 5-6
months

Haryana, Karnataka,
Maharashtra, Punjab,
Rajasthan and Tamil Nadu

ofir ¥ TF Ak g, ToRm, BIG BG, TR e

Bhima Red  gRITUM, SHfceh, HERTSE, 105-110 feA(TR{Iw)
UST, IS TT dffes Arg - 110-120 & (6T), Tdw
Kharif season: Delhi, Gujarat, oI &t § 3IRIc IUST SHAIT:

26-28 c7/2. td 30-32
/3. AT SUST & 40
/2 3R T% § qUSRU
& 30-45 T vd <&t o
90 &7 T
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Kharif season: Chhattisgarh
Gujarat, Karnataka, Madhya,
Pradesh, Maharashtra, Odisha,
Rajasthan and Tamil Nadu

) Gy ety weYr, fRER,
HERTSE, GoTTd T See Tl

T % fon arferegfra g
Name Notified for Salient features
<&t BRI 7 TR W Red bulbs, maturity 105-110
HEINTSG days in kharifand 110-120
Rabi season: Madhya Pradesh  days in rabi, average yield
and Maharashtra 26-28 t/ha in kharif and
kharif and 90 days in rabi 30-32 t/ha in rabi
with potential yield 40 t/ha,
storability 30-45 days in
ffr edh 38 W% BN : BTG, Rgl, TR o0 &g, W% §
Bhima Dark ORI, g, S, Sicd, TRUepdr 3fafe 100-110 f,
Red e TQeT, HERTSS, 3nfsa, AT SUST 22-24 /3. den
USTd, IS UG i 91§ SO &mar 32 ¢ /8. 3R
Kharif season: Chhattisgarh, ~ GXI% ¥ 2 Hg T% WUSRU 1|
Delhi, Gujarat, Haryana, Dark red bulbs, maturity 100-
Jammu, Karnataka, Madhya 110 days in kharif, average
Pradesh, Maharashtra, Odisha, yield 22-24 t/ha, potential
Punjab, Rajasthan and yield 32 t/ha, storability 2
Tamil Nadu months in kharif
ot g TRI% JH ;- Baie, ORI, SRI% 5T & oy @ &t
Bhima e, AT UQY, HERISS, Ugeh! STthg ey, 90T &
Shubhra 3Mfgen, IS T dffe g 110-115 &7 geam
Kharif season: Chhattisgarh, qRugdr, 3iEd SusT 18-20
Gujarat, Karnataka, Madhya  ©/3. Ud SUST &HaT 29
Pradesh, Maharashtra, Odisha, E:{/%‘I g Wh & fou oft
Rajasthan and Tamil Nadu &MaT 56 /8. BB & 30
H 45 T TP qUSRU I |
First white onion variety for
kharif season, maturity 110-
115 days, average yield 18-20
t/ha, potential yield 29 t/ha.
Suitable for late kharif also
with average yield 36-42 t/ha,
potential yield 56 t/ha,
storability 30 to 45 days in
kharif
i edar % AN BTG, ORI, | g, TR srafd 110-
Bhima Prlcd, HE UQYT, HERTSS, 120 &, @i qem <&t |
Shweta NS, ISR Td e Ag  3id SusT e 18-20 /7.

Td 26-30 /3. Td IuSf
&FaT 40 T/%.; T | 3 718
Th HUSRU IR |

White bulbs, maturity 110-120
days, average yield 18-20 t/ha
in kharifand 26-30 t/ha in
rabi, potential yield 40 t/ha,

storability 3 months in rabi
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T & foru arfergfere T 0

Name Notified for Salient features

Rabi season: Andhra Pradesh,
Bihar, Delhi, Haryana,
Karnataka, Maharashtra,
Punjab and Uttar Pradesh

3gdA / Garlic

iy R Wt Hi ;. gRIT, e, Hhe B, 120-135 o &

Bhima TR Ua gt aRugpar, 3iiFd SusT 10-
Omkar Rabi season: Haryana, 12 /3., SUST &l
Rajasthan, Gujarat and Delhi 14 T1/%., 6-8 UIg A%
HUSRYT A |

White bulbs, maturity 120-
135 days, average yield
10-12 t/ha, potential

yield 14 t/ha, storability 6-
8 months

o7 I5T TGSt

HAIPIFI—TS W S AL Qe i yafesd
fohe & U H QTS Dl TeR SIS I B DGl Tt b
AT 15T BT UoTiaxur $9h ARET0T & o5y dter fomee ue
P NMYHR HREUT Hrferepeor (et ug TharRy), 435
gt o e T | 3T Ut T 262, fHid 19
JFER, 2015 2

Bhima Rajregistered

One dark red onion variety Bhima Raj has been
registered with PPV&FRA, New Delhi for its
protection as extant variety of ICAR-DOGR. Its
registration No.is 262 dated 19" October, 2015.

' ofHT 157/ Bhima Raj
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Research Projects

fARemea Y srRieT™ uRarsHTd

Institute Research Projects

TR 1:

BEUUId g SUART

A 7ESE, TS TET, T, S IS, T, ST, Sifee
HogTe TiteT ST, Mfcret ofimR (Femgdiva, s )
TR 2:

IRFIRE TSI Ud Sa-Higaifidhia giaaa & Aregq &
TST T SE & TUTH UoT9+ Tabeitch aT STafd
guR

T S T, . AgeE, . eTHed, arfeadt Y. oo,
AiSTfos Bledh, HolATY el ST,

gAY 3:

TN Tcd TEE TAT IRRFhAT 5 aeaTa

Q. AT, ool TRUfT, Wisties B, AT e
S, arfiv st (pargd - TeRAST, o)

gAY 4:

TS Ud BE § &1 Pl ~ATH PR T STl 98T
& fovaafera efichia w@ A age=

T, S, e, T AW, U STHeH, dt. meuaT

RS 5

WS Ud BEgA § 8 at &f Bl gaad FA v
IUTEHAT TGM & PABITR IEREIG, HUSRUT qAT
Heoft MRUfT, afar A, &t BT

RIS 6

WS G Beqd 3T Scled 9gM 8 RS Bt
SIHPRI Ud 19T BT I~

TH.O]., TS, T, FTIRATHY

Project1:
Conservation, Characterization and utilization
of geneticresources of Allium species

V. Mahajan, A.J. Gupta, S.J. Gawande, S.Anandhan,
Ashwini P. Benke, Vanita Salunkhe, Kalyani
Gorrepati, Pranjali Ghodke, Manjunatha Gowda D.C.,
Geetika Sheemar (CITH, Srinagar)

Project2:

Devising efficient breeding techniques and
geneticimprovement of onion and garlic through
conventional breeding and biotechnological
approaches

AlJ. Gupta, V. Mahajan, S. Anandhan, Ashwini P. Benke,
Pranjali Ghodke, Manjunatha Gowda D.C.

Project 3:

Integrated water and nutrient management and
physiological manipulation for improving
productivity of onion and garlic

A. Thangasamy, Kalyani Gorrepati, Pranjali Ghodke,
Manjunatha Gowda D.C., Shabeer Ahmed (ICAR-
NRCG, Pune)

Project4:

Integrated pest and disease management for
minimization of losses and improving
productivity of onion and garlic

S.J. Gawande, Vanita Salunkhe, S. Anandhan, V.
Karuppaiah

Project5:

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

Kalyani Gorrepati, Vanita Salunkhe, V. Karuppaiah

Project 6:

Improving knowledge and skill of stakeholders
forimproving production of onion and garlic
S.S.Gadge, A. Thangasamy
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Other Projects

RIS 1

TS VR TS Ua B edd STRieT IS
. Ao, IS IR, facda I « Jhargd
gRATST 2:
WIGII-I5T Py faeafiearasa yonreht & Aregw @
S aRermn

T, S, T, A 31, faechia e didiet vd gihaiRy
gRAISHT 3

&< o1 uRAISHT : Bt HHS1 Ta AT 3§ dio Scare
T, S, TGS, S IR, faeeia I 1harga
IR 4:

ue efisiial 1R geg JTALT HrihH

TS, TES , T8 38e, faeciia T : A1gharga
gRAYSHT 5

difegd wrer ydYe qT HfN dieafidh gwaiaR /
TRATII AT, HIPH 3T

FeaToft TRuf, Few e, e S : A1gsra
RIS 6:

TSt H Wa {3 ot fara: o7 fRIcTes 3 A wgad S|
Q. S, THT, T 3N, et S s fRdes dies w.
IFRCRICICSEESICINIIN

RS 7:

g Aeficia waer : iR (wrst) b Bt & fo5g
I STSUICH dieg e o1 fAReaoT, TH1OM 0 e
T, o, TES, UU 3avd, df. weudl, Il S
HTp I~ T ATEIH

RS 8

TS U4 g & fo5g S - ST Su s

T S T, ARG AR, TH. TE. e, TAR. auR,
T9. O a0, Fa i S - Aty

RS 9

IITAT BRIGT H U, AT Y &1 g & 3T 7R degar
geg oI T AT

T S TE, Aee AR, fawiy S Wieheru-
CIECIECIN

RIS 10

S3aTg Y B RIS Faray (1)

QORI TG 3N, dl. e, af-l dad, Histieos
A, facdia I ; WIharu-sHier

RS 11

P Sig AfFerdT IR S SFHL™ TRIISTHT

&, Ao, TS 3T, e I « WIhargd
afREreET 12

IR qd gl Ao

. TEe, e Srfre, fac i I « eIy

Project1:

All India network research project on onion and
garlic

V.Mahajan, Nodal Officer, Funding: ICAR

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

Project 3:

Mega Seed Project: Seed production in
agricultural crops and fisheries

S.]J.Gawande, Nodal Officer, Funding: ICAR

Project4:
Outreach Research Programme on sucking pests
S.J.Gawande, P], Funding: ICAR

Project5:

Intellectual Property Management and
Transfer/Commercialization of Agricultural
Technology Scheme (IPMT-CATS), ICAR

Kalyani Gorrepati, Member Secretary, Funding: ICAR

Project6:

Development of hybrids in onion: A joint venture
with Bejo Sheetal

AlJ. Gupta, P], Funding: Bejo Sheetal Seeds Pvt. Ltd.
and ICAR-DOGR
Project7:

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

S.J. Gawande, PI, V.Karuppaiah, Funding: ICAR-NCIPM

Project8:

Tribal Sub-Plan for onion and garlic

AlJ. Gupta, Nodal Officer, S. S. Gadge, A. R. Wakhare, H.
S.Gawali, Funding: ICAR

Project9:

Studies on Male sterility systems to increase the
efficiency of F, hybridsin horticultural crops

AlJ. Gupta, Nodal Officer, Funding: ICAR-ITHR

Project10:

National Innovation on Climate Resilient
Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Vanita Salunkhe,
Pranjali Ghodke, Funding: [CAR-CRIDA

Project11:

CRP on Agrobiodiversity

V.Mahajan, Nodal Officer, Funding: ICAR

Project12

North EastHill Plan

V.Mahajan, Nodal Officer, Funding: ICAR
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Qb 1KMel
Publications

A SFeT H UUR / Papersin referred journals

10.

11.

12.

13.

14.

15.

Anandhan S., Nair A., Kumkar D.S. and Gopal J. 2015. Retrotransposon based TRAP marker displays
diversity amongonion (Allium cepa L.) genotypes. Sci Hort., 190: 123-127.

Gawande S.J., Gurav V.S,, Ingle A.A. and Gopal ]. 2015. First report of Garlic virus A in garlic from India.
Plant Dis., 99(9), (http://dx.doi.org/10.1094/PDIS-11-14-1210-PDN).

Gopal J. 2015. Challenges and way-forward in selection of superior parents, crosses and clones in
potato breeding. Potato Res., 58: 165-188.

Gopal].2015. Onionresearch in India: Status and Challenges. Progressive Hort., 47:1-19.

Gupta A.J., Chattoo M.A. and Singh L. 2015. Drip irrigation and fertigation technology for improved
yield, quality, water and fertilizer use efficiency in hybrid tomato. Indian J. of Agri Search, 2(2): 94-99.

Karuppaiah V., Saroj P.L. and Krishna H. 2015. Impact of intercrop on incidence of ber fruit fly
Carpomyia vesuviana Costa (Tephritidae: Diptera) under hot-arid ecosystem. Indian J. Arid Horti.., 9(1-
2):112-114.

Mahajan V,, Devi A., Khar A. and Lawande K.E. 2015. Studies on mutagenesis in garlic using chemical
mutagens to determine lethal dose (LD,,) and create variability. Indian ] Hort., 72(2): 289-292.

Manjunathagowda D.C., Lingaiah H.B., Nachegowda V. and Anil Kumar S. 2015. Effect of specialty
fertilizers on growth and yield of Tomato (Solanum lycopersicum L.), Plant Archives., 15(1):335-338.

Manjunathagowda D.C., Lingaiah H.B., Nachegowda V. and Anil Kumar S. 2016. Effect of specialty
fertilizers on quality, yield and economics of tomato (Solanum lycopersicum L.) production.
Environmentand Ecology.34(1): 150-154.

Sankar V,, Thangasamy A. and Lawande K.E. 2015. Effect of drip irrigation on onion (Allium cepa L.)
seed production under western Maharashtra condition. Int.J. Trop. Agric., 33(2): 621-625.

Sankar V, Thangasamy A.and Lawande K.E. 2015. Weed management studies in onion (Allium cepa L.)
cv.N-2-4-1during Rabiseason. Int. J. Trop. Agric., 33(2): 627-631.

Thangasamy A. and Lawande K.E. 2015. Integrated nutrients management for sustainable onion
production. Indian] Hort., 72 (3):347-352.

Thangasamy A. 2016. Quantification of dry-matter accumulation and nutrient uptake pattern of short
day onion (Allium cepa L.). Commun. Soil Sci. Plant Anal., 46 (2): 246-254.

Tiwari ].K,, Gupta S., Gopal J., Kumar V., Bhardwaj V. and Singh B.P. 2015. Molecular analysis of genetic
stability of in-vitro conserved potato microplants. Potato J., 42: 137-145.

Uchima H., Iwama K, Jitsuyama Y., Yudate T., Nakamura S. and Gopal ]. 2015. Interseeding a cover crop
as a weed management tool is more compatible with soyabean than with maize in organic farming
systems. Plant Prod. Sci., 18: 187-196.
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T / A A gedd R / Papersin conference/Symposia

1. Gupta A.J. and Mahajan V. 2015. Assessment for development of bolting resistant lines in short day
onion. In: Souvenir of 7" International Symposium on Edible Alliaceae at Nigde, Turkey on 21-25May
2015, pp. 120.

2. Gupta AJ. and Mahajan V. 2015. Protection of onion and garlic varieties in India. In: Souvenir of 7"
International Symposium on Edible Alliaceae at Nigde, Turkey on 21-25May 2015, pp. 121.

3. Mahajan V. and Gupta A.J. 2015. Development of photo and thermo insensitive varieties in short day
onion in India. In: Souvenir of 7 International Symposium on Edible Alliaceae at Nigde, Turkey on 21-
25May 2015, pp. 86.

4. Mahajan V. and Gupta A.J. 2015. Breeding white onion varieties for processing under short day
conditions of India. In: Souvenir of 7" International Symposium on Edible Alliaceae at Nigde, Turkey on
21-25May 2015, pp. 86.

5. Thangasamy A., Singh D., Dwivedi B.S.and Meena M.C. 2015. Changes in soil organic carbon and hydro-
physical properties of Typic Haplustepts under long-term fertilization manuring. pp. 10. In: Souvenir
of 18" annual convention of Indian Society of Soil Science at GKVK, Bengaluru on 5-8 December 2015.

6. Thangasamy A., Lawande K.E. and Chavan K.M. 2015. Integrated nutrient management for
sustainable garlic production. In: Souvenir of 18" annual convention of Indian Society of Soil Science.
GKVK, Bengaluruon 5-8 December 2015.

&I / Book

1. Krishna Kumar N.K,, Gopal ]. and Parthasarthy V.A. 2015. The Onion. Indian Council of Agricultural
Research, New Delhi. p.335.

q¥c<h 7Y /Book Chapters

1. GawandeS.]J.2015. Fungal Diseases. In: The Onion (Eds. Krishnakumar N.K., Gopal . and Parthasarathy
V.A.), Indian Council of Agricultural Research, New Delhi. pp.197-211.

2.  Gopal J. and Murkute A.A. 2015. Onion R&D in India-Status and Prospects. In: The Onion (Eds.
Krishnakumar N.K., Gopal ]. and Parthasarathy V.A.), Indian Council of Agricultural Research, New
Delhi. pp.9-29.

3. Gupta AJ. Veeragowda R. and Mahajan V. 2015. Breeding for hybrid technology. In: The Onion (Eds.
Krishnakumar N.K., Gopal ]. and Parthasarathy V.A.), Indian Council of Agricultural Research, New
Delhi. pp.82-103.

4. Gupta AlJ., Veere Gowda R. and Mahajan V. 2015. Breeding for hybrid technology. In: The Onion (Eds.
Krishnakumar N.K., Gopal J. and Parthasarathy V.A.), Indian Council of Agricultural Research, New
Delhi.pp.56-81.

5. Haldhar S.M,, Karuppaiah V,, Muralidharan C.M. and Sharma S.K. 2015. Insect-pests of Date Palm and
Their Management. In: Insect Pests Management of Fruit Crops (Eds. Pandey A.K. and Mall P.), GB Pant
University of Agriculture and Technology, Uttarakhand. pp. 405-421.

6. Karuppaiah V, Haldhar S.M. and Sharma S.K. 2015. Insect Pests of Ber (Ziziphus mauritiana Lamarck)
and their Management. In: Insect Pests Management of Fruit Crops. (Eds. Pandey A.K. and Mall P.), GB
Pant University of Agriculture and Technology, Uttarakhand. pp.271-294.
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Lawande K.E. and Gupta A.J. 2015. Onion In: Olericulture-II: Vegetable Production and Improvement
(Eds; Singh K.P.and Bahadur A.), Kalyani Publishers, Noida. pp. 245-281.

Lawande K.E. and Gupta A.]. 2015. Garlic In: Olericulture-II: Vegetable Production and Improvement
(Eds; Singh K.P.and Bahadur A.), Kalyani Publishers, Noida. pp. 282-297.

Mahajan V., Negi K.S. and Gupta A.J. 2015. Biosystematics, botany and genetic resources. In: The Onion
(Eds. Krishnakumar N.K., Gopal ]. and Parthasarathy V.A.), Indian Council of Agricultural Research,
New Delhi. pp.30-55.

Mishra G.P, Murkute A.A., Anandhan S., Kumar A. and Radhakrishnan T. 2015. Antifreeze Proteins: Cold
Tolerance and other Applications. In: Modern Methods in Phytomedicine (Ed. Parimelazhagan T).
Daya Publishing House, New Delhi. pp.1-15.

Murkute A.A. and Gorrepati K. 2015. Post harvest management and processing. In: The Onion. (Eds.
Krishnakumar N.K., Gopal J. and Parthasarathy V.A.), Indian Council of Agricultural Research, New
Delhi. pp.247-271.

Palaniappan R. and Thangasamy A., 2015. Nutrient management. In: The Onion (Eds. Krishnakumar
N.K,, Gopal].and Parthasarathy V.A.), Indian Council of Agricultural Research, New Delhi. pp. 162-175.

Rao E.S., Mahajan V. and Pathak C.S. 2015. Genetics and breeding of open pollinated varieties. In: The
Onion (Eds. Krishnakumar N.K. Gopal ]J. and Parthasarathy V.A.), Indian Council of Agricultural
Research, New Delhi. pp.56-81.

Reddy D.C.L., Anandhan S. and Aswath C. 2015. Biotechnology. In: The Onion (Eds. Krishnakumar N.K.,
Gopal].and Parthasarathy V.A.), Indian Council of Agricultural Research, New Delhi. pp.121-144.

GERiC) / Wgﬁﬁ? / Technical /Extension Bulletins

Gopal J. and Gorrepati K. 2015. DOGR profile. ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune.p.12.

Gupta A.J., Mahajan V. and Gopal J. 2015. Onion and garlic varieties of DOGR. Technical Bulletin No. 20
(Revised).ICAR-Directorate of Onion and Garlic Research, Rajgurunagar, Pune. p. 12.

Gupta AJ., Singh P, Neeraj S. and Gopal J. 2015. Kandika-Rajbhasha Hindi Patrika. No. 2, ICAR-
Directorate of Onion and Garlic Research, Rajgurunagar, Pune.p.52.

GuptaA.J., Singh P.and Gopal]. 2015. Pyaj and Lahsun ke Aushdhye Gun. Extension Bulletin No. 5. ICAR-
Directorate of Onion and Garlic Research, Rajgurunagar, Pune. p.6.

Mahajan V,, Gupta A.]J., Gadge S.S. and Gopal J. 2015. Sanchalanalaya dware vikasit kanda va lasnachya
jati (Revised). Extension Bulletin No. 2. ICAR-Directorate of Onion and Garlic Research, Rajgurunagar,
Pune.p. 6.

Sankar V., Thangasamy A., Gadge S.S., Singh P. and Gopal J. 2015. Unnat vidhiyon dwara pyaj ki kheti.
Technical Bulletin No. 21.ICAR-Directorate of Onion and Garlic Research, Rajgurunagar, Pune. p .23.

Singh P. and Gopal J. 2015. Pyaj Shrenikaran Yantra. Extension Bulletin No. 3. ICAR-Directorate of
Onion and Garlic Research, Rajgurunagar, Pune.p. 4.

Singh P.and Gopal J. 2015. Kanda Pratwari Yantra. Extension Bulletin No. 4. ICAR-Directorate of Onion
and Garlic Research, Rajgurunagar, Pune. p. 4.

Thangasamy A., Gadge S.S. and Gopal J. 2015. Improved Cultivation Practices for Garlic. Technical
Bulletin No. 23.ICAR-Directorate of Onion and Garlic Research, Rajgurunagar, Pune. p. 20.
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Thangasamy A., Gadge S.S. and Gopal J. 2015. Lahsun ki unnat kheti. Technical Bulletin No. 24. ICAR-
Directorate of Onion and Garlic Research, Rajgurunagar, Pune. p. 20.

TPl / ABOT AT / Technical /Popular Articles

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gadge S.S., Mahajan V. and Gopal ]J. 2015. Kami pavsachya sthitit karaa kanda peekanche yogya
vyavasthapan. Agro-One, June 24, pp. 11.

Gadge S.S, Thangasamy A. and Gopal ]. 2015. Kanda pikanchi ghya adhik kalji. Agrowon. Sakal Media
Group, Pune. August 18, pp.11.

Gadge S.S., Thangasamy A. and Gopal J. 2015. Agro planning-Kanda salla. Agrowon. Sakal Media
Group, Pune. September 11, pp. 11.

Gadge S.S, Thangasamy A. and Gopal J. 2015. Avasthenusar kanda pikache vyavasthapan. Agrowon.
Sakal Media Group, Pune. October 11, pp.11.

GadgeS.S, Thangasamy A. and Gopal]. 2015. Kanda valasun salla. Agrowon. Sakal Media Group, Pune.
November 11, pp. 14.

Gadge S.S, Thangasamy A. and Gopal J. 2015. Kanda salla. Agrowon. Sakal Media Group, Pune.
December7,pp.11.

Gadge S.S. 2015. Pyaj ka vipanan evam niryat. Kandika-Rajbhasha hindi patrika. No. 2, ICAR-DOGR,
Rajgurunagar, Pune.pp.11-13.

Gadge S.S, Thangasamy A. and Gopal J. 2016. Kanda va lasun pikakarita salla. Agrowon. Sakal Media
Group, Pune.January 3, pp. 11.

Gadge S.S, Thangasamy A. and Gopal J. 2016. Kanda kadhni kartana ghya kalji. Agrowon. Sakal Media
Group, Pune. February 2, pp.11.

Gadge S.S. 2016. Kanda pikala dya garaje etke pani. Agrowon. Sakal Media Group, Pune. February 29,
pp-11.

Gadge S.S, Thangasamy A. and Gopal J. 2016. Garpit grasta kanda pikat kara yogya upay yojana.
Agrowon. Sakal Media Group, Pune. March 5, pp. 11.

Gadge S.S, Thangasamy A. and Gopal]. 2016.Kanda valasun salla. Agrowon. Sakal Media Group, Pune.
March 6, pp. 11.

Gadge S.S, Thangasamy A. and Gopal ]. 2016. Kanda lasun kadhani, sathavnukiche yogya niyojan
hawe. Agrowon. Sakal Media Group, Pune. March 30, pp. 11.

Gopal]., Gupta A.J., Mahajan V.and Gadge S.S. 2015. Bhima Purple- a success story. DOGR News. 19(1),
ICAR-DOGR, Rajgurunagar, Pune. pp. 6-7.

Gupta A.J. and Mahajan V. 2015. Rashtriya krishi bema yojana: visheshtaye avum upyuktata. Kandika-
Rajbhasha Hindi Patrika. No. 2, pp. 18-21.

Gupta A, Gopal J., Gadge S.S. and Patil R.M. 2015. TSP on onion and garlic- a success story. DOGR
News. 19(2),ICAR-DOGR, Rajgurunagar, Pune. pp. 7-8.

Gupta A.J., Mahajan V. and Gopal J. 2015. Unique pink multiplier onion '1549-Agg'. ICAR-DOGR News,
19 (2),ICAR-DOGR, Rajgurunagar, Pune. pp. 6-7.

Gupta A.J. 2015. Pyaj ke Aushdhiya Gun. Kandika-Rajbhasha Hindi Patrika. No. 2, ICAR-DOGR,
Rajgurunagar, Pune. pp. 5-6.
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19. Gupta A.J. and Mahajan V. 2015. Rashtriya Krishi Beema Yojana: Visheshtayen evam Upayuktata.
Kandika-Rajbhasha Hindi Patrika. No. 2, ICAR-DOGR, Rajgurunagar, Pune. pp. 18-21.

20. Gupta A.J. and Mehta PS. 2015. Allium germplasm from Leh and Ladakh. DOGR News 19(1). ICAR-
DOGR, Rajgurunagar, Pune. pp.3.

21. Gupta A, Gopal ], Gadge S.S. and Patil R.M. 2015. TSP on onion and garlic- a success story. DOGR
News, 19 (2).ICAR-DOGR, Rajgurunagar, Pune. pp. 7-8.

22. Gupta A.J., Mahajan V. and Gopal J. 2016. Onion and Garlic Varieties Developed by DOGR (Hindi).
Souvenir of National Seminar Innovative Technology for Onion and garlic production, post-harvest
management. 9-10 March, 2016. NHRDF, Karnal. pp. 28-30.

23. Mahajan V. 2015. Kaljipurvak kara kandyachi punarlagwad. Agrowon, Sakal Media Group, Pune.
December22,pp.11.

24. MahajanV.2015.Kanda. Agrowon Guide, Sakal Media Group, Pune. pp. 176-185.

25. MahajanV.2015. Lasun. Agrowon Guide, Sakal Media Group, Pune. pp. 186-189.

26. Mahajan V. and Gopal J. 2015. Rabi kanda lagwad va peek niyojen. Sheti Patrika, No.4, RCF, Mumbai.
October, pp.16-18.

27. Mahajan V. and Gupta A.J. 2015. Badalti jalvayu ka krishi par prabhav. Kandika-Rajbhasha Hindi
Patrika. No. 2, ICAR-DOGR, Rajgurunagar, Pune. pp. 24-25.

28. Mahajan V. and Gupta A.J. 2015. Bharat me meri (pyaj) ki unnat kisme. Kandika-Rajbhasha Hindi
Patrika. No. 2,ICAR-DOGR, Rajgurunagar, Pune. pp. 7-10.

29. Mahajan V., Gupta A.J. and Gopal J. 2015. Five onion and one garlic variety notified. ICAR-DOGR News,
19 (2),ICAR-DOGR, Rajgurunagar, Pune. pp. 3-4.
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19" IRC in Progress

Rerea &1 18 srgaia™ wmef wfafa
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qIH3rgy, =15 fogdl, <. ATE. USh, ASEPR, AT

18" and 19" Institute Research Council (IRC)
Meeting

The 18" and 19" Institute Research Council (IRC)
meetings were held during 6-7 April 2015 and 22-
23 February 2016 respectively at ICAR-Directorate
of Onion and Garlic Research, Rajgurunagar under
the chairmanship of Dr. Jai Gopal, Director.
Scientists of the Directorate presented the progress
reports and salient achievements of the projects in
the meetings. The critical gaps in the ongoing
research programmes were discussed atlength and
the technical programmes were finalized, which
were approved with appropriate modifications.

/rmaﬁan'émwh 1 tro

18" IRC in progress

18" Research Advisory Committee (RAC)
Meeting of Directorate

The eighteenth Research Advisory Committee
meeting of ICAR-Directorate of Onion and Garlic
Research was held during February 9-10, 2016 at
Rajgurunagar under the chairmanship of Dr. Y.S.
Nerkar, Former VC-MPKV, Rahuri. Other members
who attended the meeting were Dr. T. Janakiram,
ADG (HS), ICAR, New Delhi, Dr. C.S. Pathak, Advisor-
Vegetable Research, Nath Bio-Genes Pwv.t Ltd,
Aurangabad, Dr. R.P. Gupta, Director, NHRDEF,
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Nashik, Dr. K.S. Ravi, Lead-Vegetable Research
Centre, Mahyco, Bangalore, Dr. Himanshu Pathak,
Professor & Pr. Scientist, Centre for Environmental
Science, IARI, New Delhi, Mr. Suryakant Palande, Ex-
MLA, Shirur, Pune, Dr. Jai Gopal, Director, DOGR,
Rajgurunagar, Pune and Dr. V. Mahajan, Member
Secretary. Dr. Jai Gopal welcomed the Chairman and
members of RAC and highlighted the achievements.
After opening remarks by the Chairman and
members RAC, Action Taken Report (ATR) was
presented by Dr. V. Mahajan, Member Secretary and
the same was approved by RAC. The progress made
in various research projects was presented by the
respective scientists. The RAC expressed
satisfaction regarding action taken report, the
activities and the progress made. Several
recommendations pertaining to different research
projects were made. The RAC visited research farm
and the concerned scientists explained various
ongoing experiments in the field. ~The RAC
members expressed their satisfaction regarding the
achievements and the on-going programmes of the
Directorate.

Onion Day

ICAR-Directorate of Onion and Garlic Research,
Rajguruangar celebrated its 18" Foundation Day as
'Onion Day' on 16th June 2015. The programme was
attended by more than 400 farmers. Exhibitions
were also arranged in which 16 companies and 2
KVKs participated. Varieties and technologies of
DOGR were also exhibited. A competition on display
of onion bulbs was also held in which 20 farmers
participated and top three entries were selected by a
committee constituted for this purpose. The

/| Exhibition at Onion Day
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programme was chaired by Dr. Y.S. Nerkar, Ex-Vice
Chancellor; MPKV, Rahuri and co-chaired by Dr. Jai
Gopal, Director, DOGR. Shri Suryakant Palande, Ex-
MLA & Member RAC-IMC, DOGR, Shri Pratap
Khandebharad, Founder, PK. Foundation & Member,
RAC-IMC, DOGR and Dr. S.D. Sawant, Director, NRC
Grapes, Pune were the guests of honour at this
occasion. A lecture on onion cultivation was
delivered by Dr. S. S. Gadge, Senior Scientist of the
Directorate. A Question-Answer session was also
held. The winners of the onion competition were
awarded. Two retired employees of DOGR were also
felicitated for their services to the DOGR.

“THE ONION” -bookreleased

A book - “THE ONION” edited by Drs. N.K
Krishnakumar, Jai Gopaland V. A. Parthasarathy, has
been released by Hon. Union Agriculture Minister,
Shri. Radha Mohan Singh, on 22™ September, 2015
in DAC-ICAR interface meeting. This publication
from Indian Council of Agricultural Research, New
Delhi contains 18 chapters, covers all important
aspects of onion research and development and
written by experts in respective fields of onion.
Hopefully, it would be a source of rich information
for students and researchers and would be of great
value for farmers and entrepreneurs alike.

Homage to Dr. AP] Abdul Kalam

Former President of India Dr. AP] Abdul Kalam, the
missile man died on 27" July, 2015. All staff of ICAR-
DOGR paid homage to the departed soul by
observing a two-minute silence on 28" July 2015 at
11.00 AM.
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Independence Day Celebrated

ICAR-Directorate of Onion and Garlic Research
celebrated 69" Independence Day with great fervor
and joy. Dr. Jai Gopal, Director, ICAR-DOGR hoisted
the national flag. In his address, he emphasized the
importance of this day and paid tributes to martyrs
for the sacrifices they made for the freedom of
India. He appealed to staff to contribute to
development of the country by working sincerely
and honestly. On the occasion, certificates and
prizes were distributed on behalf of staff welfare
association to children of the staff for their special
achievementsin tenth and twelfth standards.

Sadbhavana Diwas

ICAR - Directorate of Onion Garlic Research
observed Sadbavana Diwas on 20" August 2015. A
pledge to eschew violence and promote goodwill
among the people was taken by all the staff of ICAR-
DOGR. The theme of Sadbhavana is to promote
national integration and communal harmony among
people of all religions, languages and regions.

Hindi Fortnight

ICAR - Directorate of Onion Garlic Research
observed Hindi fortnight during 14-28 September,
2015. The programme was launched by the
Director, ICAR-DOGR. The work done in Hindi in
previous year and its future prospects were
discussed in detail by Hindi Rajbhasha Secretary.
Various competitions were organized for staff of
the Directorate during this period. Staff
participated in these competitions with huge
enthusiasm. Dr. Swati Chaddha, Hindi officer,
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National Chemical Laboratory, Pune was the chief
guest for the closing ceremony of the Hindi
fortnight. She made a presentation on maximizing
the use of the Hindi language, its status in India,
various problems and achievements. The second
issue of Institute's Rajbhasha Patrika 'Kandika' was
released by the Director Dr. Jai Gopal, the Chief
Guest Dr. Swati Chaddha, and Sr. Scientist Dr Amar
Jeet Gupta. Director described the work done and
efforts being made for the use of Hindi at DOGR.
Winners of various competitions were given prizes.
The programme ended with the national anthem
and vote of thanks.

Vigilance Awareness Week

As per the order of Central Vigilance Commission,
Government of India, New Delhi and Indian Council
of Agricultural Research, ICAR-DOGR observed
Vigilance Awareness Week during 26 - 31 October,
2015. This year the subject of vigilance week was
“Good governance is the result of prevention by
vigilance”. During this period, on 26" October,
2015, the staff of ICAR-DOGR took pledge at 11.00
am in the conference room. They vowed to maintain
institution free of corruption through their truth,
honesty, and transparency. Banners and posters
were displayed at entrance of the Directorate to
create awareness in public regarding vigilance.
Discussion sessionwas held on 29" October 2015 at
3.30 pm. Vigilance Officer & in charge Director Dr.
Vijay Mahajan and Administrative Officer Shri.
Sunil Kumar gave their views, and emphasized that
the vigilance week should not be a mere formality,
but followed earnestly particularly in following the
public procurement rules. Director told that every
person should work with honesty and ensure that
there is vigilance at all times so as to function
without corruption. The Vigilance Awareness Week
concluded on 31" October 2015.

National Unity Day

In order to commemorate the birth anniversary of
Sardar Vallabhbhai Patel, National Unity Day was
observed on 31" October 2015. The pledge to
maintain the unity and integrity of the country was
taken by all the staff of [CAR-DOGR.
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ICAR-DOGR celebrates World Soil Day

ICAR-DOGR celebrated World Soil Day on 5"
December, 2015. Soil Health Cards for 250 farmers
selected under My Village My Pride programme
were prepared. The cards were distributed to the
farmers at function organized at KVK, Narayangaon
for this purpose. Minister of State for Agriculture,
Govt. of India Shri. Mohanbhai K. Kundaria
presided over the function. Member of Parliament,
Shirur, Shri. Shivajirao Adhalrao Patil, Member of
Legislative Council Shri. Pasha Patel, Commissioner
of Agriculture, Govt. of Maharashtra, Shri. Vikas
Deshmukh, Director of Extension Education, MPKV,
Rahuri, Dr. K.D. Kokate and Director, ICAR-DOGR Dr.
Jai Gopal were also present on the occasion. An
exhibition was also arranged in which the
technologies developed by ICAR-DOGR were
displayed. ICAR-DOGR scientists advised farmers
to get their soils tested before onion and garlic
cultivation. The technique of collecting soil samples
from fields was also demonstrated.
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JaiKisan Jai Vigyan Week

ICAR-DOGR celebrated Jai Kisan Jai Vigyan week
during 23-29 December, 2015 on the birth
anniversary of Shri Atal Bihari Vajpayee and Late
Shri Chaudhary Charan Singh, two former Prime
Ministers of India, keeping in view of their
immense contribution for promoting use of science
for the welfare of farmers. Farmers training on
improved cultivation practices for onion and garlic
was organized on 26" December 2015. In total, 25
farmers selected from Taluka Shirur, District Pune
under My Village My Pride scheme participated in
this training. Different topics related to onion and
garlic production were covered in the training.
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After training programme, Scientists-Farmers
interaction was held in which queries from the
farmers were answered by the scientists. Farmers
were also taken to the exhibition hall and the
research farm of the Directorate for showcasing of
technical know-how and demonstrations.

NICRA Meeting

As per the recommendations of 4" Annual NICRA
workshop held at Kochi during 13-14, August 2015,
a one-day meeting was organized at
ICAR-Directorate of Onion and Garlic Research
(DOGR), Pune on 29-12-2015 to finalize the
technical programme of the component assigned to
ICAR-DOGR. The meeting was chaired by Dr. Jai
Gopal, Director of the Institute. Dr. M. Srinivasa Rao,
Principal Scientist, NICRA lead center, ICAR-CRIDA,
Hyderabad, Dr. S. Vennila, Principal Scientist, ICAR-
NCIPM, New Delhi and Dr. V Sridhar, ICAR-IIHR,
Bengaluru and various scientists from DOGR
associated with the NICRA programme attended the
meeting. Besides making presentations, discussions
on development of future technical programme of
RTPD was held. Many recommendations emerged
which would help in implementing the programme
effectively. The technical, administrative and
financial issues were also discussed.
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Clean India Campaign

The following activities are implemented by the
Directorate under this programme.

1. Regular cleaning programmes are being
conducted by the Directorate under Clean India
Campaign. Every Wednesday all personnels of
the Directorate participate in the campaign and
cleanthe selected locations.

2. In third week of every month cleaning work is
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done for a day in village Shiroli selected by the
Directorate. Staff of ICAR-DOGR has been
divided into two groups for this programme. The
members of both the groups go to the village and
spread awareness about the importance of
cleanliness and clean green agriculture. In
addition, information is given to the villagers
about innovative agricultural techniques for
getting high yield, disease prevention, seed
production and post-harvest management. The
need and usefulness of onion crop cultivation in
kharifseasonisalso discussed.

3. Awareness is also spread to farmers and other
participants of all training programmes
organized by the Directorate.

Clean India is Green India. ICAR-DOGR campus has
extended its greenery by garden beautification.
Staff of ICAR-DOGR undertakes cleanliness
activities once in week at ICAR-DOGR and twice a
month at village Shiroli. Awareness regarding good
agricultural practices is also disseminated.
Biodegradable waste is converted into compost
and vermicompost manures. Non-biodegradable
waste is disposed safely. Awareness of 'Swachh
Bharat Abhiyan' is also extended to trainees and
farmers during the training programmes and also
to the visitors and students visiting ICAR-DOGR.
Display boards with quotes of cleanliness have
beendisplayed at the campus.
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ART G ART 7RG

ﬁ%ﬂ?&: SR UGg @l AMd: Teihate!, dws, e,
Siemvars! &t BRT Mg ORT TRT GRASHT & T8 Iga
6 7| 3T Al § e Y et et A gt § e
STt & 3R oTeg +ft Bic S & SR ST g1 g7 A o
BRI B g deMiep! i ofiF T 18 15 | GRS
TRTGefe Tl & STIRIR T T AT T 7| WRT Mg
T TiRg gRAHT § i SIF arett Tfafafry & aR A
T el b GRUT T MfBTNGT b H1eF Tt hl TS|
B 310 Al H §9 Uge b PRI o foTq guf g
T B AR T SIS & de
ITHOT & SRITAR U H T fhaml gRT faftre et
&1 Weft 3 fafte qaich! gei W aradid a3 forg g
BT SRT I €1 37 el | GGT TG ey ST fA=Swor

fopa mar 31k 300 foheaTit T a1 FaTee TS faaeid fohy
O | AT Mg 7 & Tt Hieafidhl 1R 6 SHeRt, 2016
1 mifereror o ar foRad 50 fpamit = amr fora|

W e e Wit 6 do

AIPHIIA- ST W AEGT JTHT QeI Dl FeT
S AR (TSR BT 19 o 36 BT AIISH TS
20 SHeRl, 2016 93— WS & ofggs e
e, IMTHTR, QU | fear w1 39 488 @
ST 1. 517 MUTed, FQere Heley 7 &l iR s 37
Tl oI 1. faspHIfee uis, e e, A1Har,

Mera Gaon Mera Gaurav

The Directorate has identified fifteen villages viz.,
Gadakwadi, Varude, Gulani, Wafgaon, Jawulke,
Rase, Dattawadi, Shel Pimpalgaon, Khairenagar,
Bhose, Gosasi, Mitgudwadi, Kanhur Mesai,
Khairewadi and Daundkarwadi under Mera Gaon
Mera Gaurav project. In these villages, onion crop is
grown in all three seasons and garlic is also grown
on small scale. Three teams of scientists were
formed to do activities in these villages. The villages
were surveyed as per guidelines of the scheme. 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. Soil samples from these villages were
collected, analyzed and Soil Health Cards provided
to the 300 farmers. Training on Rabi Onion
Technology was also organized on January 6, 2016
at Gosasivillage in which 50 farmers participated.

IMCmeeting

The 19" meeting of Institute Management
Committee (IMC) of ICAR-Directorate of Onion and
Garlic Research was held on 20" January, 2016 at
ICAR-DOGR, Rajgurunagar, Pune. Meeting was
chaired by Dr. Jai Gopal, Director, and attended by
other members Dr. Vikramaditya Pandey, Principal



T2 g, ST . T, HeiRrE, WheR (aufar fasi),
wdihel, ed, S diwd. sifer, wuE defe
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e TRIgy gRT Agener Y wifa Rare & wrer s,
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HRIT T T AT 7 FIeeery GRT 6 8 Il
TRTEAT Dl | fhTmT & AT B FolTs T8 TIfafeR wR o
foNeT U T Tap1er ST AT 3fege HRlqg Y fewuft %
SWRIT A& Afed = AffT 6t SRR gee uga g
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3UTe & BRI geal W Tt dt JeAT 31U Jegar
gerra o) aferfer o Ryswrfver &t 7 it srfget geal @
STTHIGH HRUT Teg AT GRT fepar 7|
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Scientist, ICAR, New Delhi, Dr. M. N. Bhalekar,
Professor (Vegetable Science), MPKV, Rahuri, Dr. P.
S. Srinivas, Principal Scientist (Entomology), ICAR-
[IOR, Hyderabad, Dr. E. Srinivasa Rao, Principal
Scientist, I[CAR-IIHR, Bengaluru, Dr. R. G. Somkuwar,
Principal Scientist, ICAR-NRCG, Pune, Shri.
Suryakant Palande, Ex-MLA, Shirur, Shri. Pratap V.
Khandebharad, Director, P.K. International
Foundation, Chakan, Shri. Ashwini Garg, FAO, ICAR,
New Delhi, Shri. Vinaykumar Awate, representative
of Joint Director Agriculture, Department of
Agriculture, Pune, Shri. Sunil Kumar, SAO, Mrs.
Vijaya A. Bhumkar, AFAQ, Shri. D. B. Mundharikar, PS
to Director and Shri. P. S. Tanwar, AAO of ICAR-
DOGR. The Member Secretary welcomed all the
members of IMC. , The progress report of this
Directorate as well as the detail of works, budget
and ongoing projects etc. was presented by
Director. All members appreciated the progress
made by this Directorate. Activities conducted for
the benefit of the farmers were also highlighted.
Following the chairman's remarks, member
secretary presented the agenda items of meeting.
The committee discussed the agenda items in the
light of ICAR guidelines and gave their valuable
suggestions. All agenda items were recommended

and approved by IMC.

rwﬁwmzﬁm

IMC meeting
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WG Tfcrar Sports Meet

HIPIATI—TST U ST AT e, WSTOTR,  [CAR-Directorate of Onion and Garlic Research,
EFPF 7 fofien 2 9§ 6 AR, 2015 @ Wﬁq_w e Rajgurunagar participated in ICAR West Zone
Td Gl SR A, AAbIFR, ISR H RN Sports Meet 2015 held from 2™ to 6" November
AIH3IT U S Wade URRIfaT-2015 § 9/ a1l 2015 at ICAR-Central Sheep and Wool Research
AIHITII— TS T BRI TG Feenad Hr da 7100  Institute, Avikanagar, Rajasthan. ICAR-DOGR team
Hiex, 200 Hiex, 1500 Hiex s, a%ﬁ@qaﬁ@ & took partin 100 m, 200 m, 1500 m race, long jump
dlg, Sefiica 3R v ufefiar § yrr fosam s LT and high jump, relay, badminton and carom. Sh.
et St dsnfe, HIHFT T Gl Elgsl W Manjunatha Gowda, D. C. Scientist, ICAR-DOGR,
frenea 3 200 Hex g qe Tt g5 # wavf gew, 100 won gold medals in 200 m race and high jump, silver
ey e 3 <o 9w iR F = ¥ i eE S medal in 100 m race and bronze medal in long jump.
. . ICAR-DOGR congratulates him for his continuous
:;j;?;;:g;;;&q%ﬂ G‘éj - émﬁgfm = 7 good performance for two years.

ﬁﬁvﬁrrar Titer, S1.3f. 9 3 g

Sh. Manjunatha Gowda, D.C. receiving the medal




Annual Report 2015-16 | =

HTTol FAATES folobTs

(

DOGR

Human Resource Development

. Jforequr
A. Trainings
RIGACES IE Iafy
Title and Venue Period
ST MUTS /Jai Gopal
AIHAII-ST UG Seg A FRaesy, IoeR, qur § denfet & fw 28 e, 2015

W Td Y1 IS TR Tfer

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

August 28, 2015

K’.ﬁ. NLill /A.]. Gupta

AIPIIA-TH, TG H JagT H wwmel aRASH W Hfererr
Training on Consultancy Projects Management at ICAR-NAARM, Hyderabad

APHIIA-T T& B e Feaed, ISHTR, gor § daie & fou
G T UBIIE DS TR Uferor

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

3-7 3R, 2015
Aug 3-7,2015

28 3, 2015
August 28,2015

TH. 0. mMe /S.S. Gadge

APHIFI-IS W& FggA S Feaed, ISR, goT H§ deifent & oy
DG TG UBIIM B TR U

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

ATHAII—H, TRIEIG H AMa F1eH oy Ass AfepiRal & fo5g e
ferep Ry oR wifereror prieres

Training workshop on Competency development for human resource
development Nodal officers at ICAR-NAARM, Hyderabad

BT -SFeN], MARATELIT B0, TavIaTG H ule vy Refr vd pyyep
PR AT TR TFReddT a nfererr Hrfsy

Awareness cum Training Programme on Protection of Plant Varieties and
Farmers' Right Act at I[CAR-ATARI, CRIDA Campus, Hyderabad

28 3, 2015
August 28, 2015

11-12 ®Rast, 2016
February 11-12, 2016

28 AT, 2016
March 28, 2016

TH. 31 /S. Anandhan

AIHAII-IST TG BEg A e, IoieFR, qor § dfet & fog
BT Td TH1E P IR Hferor

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

28 3, 2015
August 28,2015
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Title and Venue

3afer

Period

AIHATI—TH, TERIETG H IS T& P B0 g AFHD Tbriieni
TR e

Training on Quantitative techniques for analysis of breeding experiments
at ICAR-NAARM, Hyderabad

2-7 dgvsR, 2015
November 2-7, 2015

T. TRaTHY /A. Thangasamy

AT, TEREIG H TINICHSD 3fiehel & I3 uR wfereror
Training on Analysis of experimental data at ICAR-NAARM, Hyderabad

AU TG S S Feaned, ISR, JoT § Jeife & oy
BET T Y1 DI TR Hfeor

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

17-22 3FR<, 2015
August 17-22,2015

28 3, 2015
August 28,2015

Jrfeget bt. 97 / Ashwini P. Benke

HIHATI - W BEGT SFAIH e, ISR, QU 5 deiiept & fosg
[CIEN! Qa YDIRI Cb“I?I(") R Q'ng&TUT

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

28 3, 2015
August 28,2015

Kalyani Gorrepati / PeaTont MRUfey

AIHIII - TG e FTHIH RS, ISR, Ior § demfyal & fosg
BET T Y1 DI TR ey

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

B3I - STEIMERSTR, IRV F GIfOIe TRET F 5T Feoft BADT P IRROT
2 TS JoI HEHT W Hfremr

Training on Total value chain for processing of vegetable crops for nutritional
security at [IVR,Varanasi

28 3, 2015
August 28,2015

1-11 =R, 2015
September 1-11, 2015

thifer ﬁ-l'&' /Pritee Singh

AIHITI- TG e FTHIH RS, ISR, gor § demfyal & fosg
BET T Y1 DI TR ey

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

28 3, 2015
August 28,2015

affrdT WG / Vanita Salunkhe

AIPHII-T TG S S Feaed, ISR, goT § Jeifent & foy
BET Td T DI TR A&7

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

28 3, 2015
August 28, 2015
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A Td RA Frafy

Title and Venue Period
Hicifes g18P / Pranjali Ghodke

AIPIII-RS W& Segd ATHTH FQeed, ISR, guF 7 defiel & fog 28 aFra, 2015

DG Td YT DlAcs TR Tfreror

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

August 28, 2015

HoATeriteT 8.3, / Manjunathagowda D. C.

ATPAII- TR, gg1, =18 gl § diten rfefies SHRIfeRT @ ws gar
& 50 Uh ¢ o HU H STRUAY-3hed IR Tfreqor

Training on RNA-interference as a Tool for Plant Functional Genomics and
Crop Improvement at ICAR-NRCPB, Pusa, New Delhi

AIPHII—TH, TG H P ST FIAIUNS! H FcH HSIH TR Ufreroy
EgRRIC)|

Training workshop on Current Tends in Agricultural Bioinformatics at
ICAR-NAARM, Hyderabad

6-26 73, 2015
May 6-26, 2015

16-17 ®ast, 2016
February 16-17, 2016

#t. wAT / V. Karupaiah

AIHIII-R (& Seg MTHIH R, ISR, gur 7 defret & fo5g
[SICR| QET UDPIRI qul%lc") W W&T%TUT

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

AIPHII—H, TG | ISl I FIHT Fdehi &b fo5q ATAHD At 1eni
TR Jfereror

Training on Quantitative techniques for scientists and business managers at
NAARM, Hyderabad

28 3, 2015
August 28,2015

7-12 =R, 2015
September 7-12, 2015

Foad /Kuldip

THITI— ISR UIGT Siq FenNfidt erfee &g, =S g ¥ verRea dsnfat
BT MG TG freor

Professional attachment training of ARS Scientist at National Research
Center on Plant Biotechnology, New Delhi

AIHIII - TG S ATHIH PR, ISR, gor § defyat & fog
G T HPIe DI TR 0T

Training on Writing and publishing skills for scientists at ICAR-DOGR,
Rajgurunagar, Pune

11 75 ¥ 10 3Rd, 2015
May 11 to August 10, 2015

28 3, 2015
August 28,2015

W= §1.999. / Soumia PS.

HATHAII-TTATATSUH, T3 St H Hhere Feagdm Hiera

Professional attachment training at ICAR-NCIPM, New Delhi

17 Fa%R, 2015 &
20 wRast, 2016

November 17, 2015 to
February 20, 2016
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Title and Venue

Iafy

Period

aRrer ft. WS / Yogesh P. Khade

WA~ U1y St HTenfidhl arias deg, =8 Rt § tiherie
TEGaT Hfareror
Professional attachment training at ICAR-NRCPB, New Delhi

T, THe /AR T RIS /g 38@ | afafiar

17 Fa%R, 2015 &
17 ®Ra™t, 2016

November 17,2015 to
February 17, 2016

B. Participation in conferences, seminars and workshops/group meetings

S MYTel / Jai Gopal

TR aReR, 8 gl o e qeifees () gRT STifd Sy
faeqfdenedl & poufl Td HHgT Fel S el H TRERS $55
Interactive meeting of Vice-Chancellors of AUs and ICAR Directors organized
by ADG (Coord.), ICAR at NASC Complex, New Delhi

USTe fY Fafd 1, IS gRT SR 466 iR @IS 9 BEg IRyl
S -
Meeting and visit to onion and garlic processing plants of Punjab Agro

Export Corporation, organized by Punjab Agro Export Corporation,
Chandigarh

S fFgerep, THdihd!, ekl GRT THdthe!, el # SR Hger TR
Hle -2015

Joint Agresco Meet - 2015 organized by Director of Research, MPKV,
Rahuri at MPKV, Rahuri

oo R, 8 gl & wrvees werd o wrfsma
NAAS Foundation Day Programme at NASC Complex, New Delhi

T3 fgt GRT U1 # SR WIpary AT a9 Td R fareor
TARIE AT P ST Pl BT I THST

ICAR Foundation Day & Award Ceremony and National Conference on
KVKs organized by ICAR Research Complex for Eastern Region,
Patna and ICAR Hqrs., New Delhi

FaR ¥ HIHIFII-ATSIMETHAR GRT Afeer] TSR S b fosy Jeid wR
AN BRI

Workshop on road map for western plateau zone organized by IISR at Indore

AP -VAARHATSH, QU H AT SRR AT by GRT SR
ISE TRD BRI 6P
2nd Hailstorm Task Force Meeting organized by NRCG at ICAR-NRCG, Pune

PN fFFH &g, ARG 7 497 7e71 e R iy Hrenfid qeicqa
Agricultural Technology Festival on World Soil Day at KVK, Narayangaon

14-16 @, 2015
May 14-16, 2015

18-20 @, 2015
May18-20, 2015

28 w¢, 2015
May 28, 2015

4-5 314, 2015
June 4-5, 2015

25 SoTS, 2015

July 25,2015

4 FaR, 2015
November 4, 2015

21 JgrR, 2015
November 21, 2015

5 f&gwR, 2015

December 5, 2015
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AT Ud W 3rafer
Title and Venue Period
wHdipelt, et # didlelt Us uhatRy, ¢ faggt e wHdIhdl, el GRT SRR 26 WRadl, 2016

SRIQT |Hla dow J Jih! a5

Technical Session III in the DUS Review Meeting organized by PPV&FRA,
New Delhi and MPKV, Rahuri at MPKV, Rahuri

February 26, 2016

dt. wgro= / V. Mahajan

QU § I /FADIR Brishd 61 2041 21f@s ARTT gaeT udam § Jigpergd
HOTRT FhS

Flying Squad ICAR 20" All India Entrance Examination to Bachelor /

Master degree programme at Pune

RIS R TG gy, Q07 H 35T 2wt o
35" IMC meeting at NRCG, Pune

PTG 3R e b5, go1 o 3641 amveet Yo
36" IMC meeting at NRCG, Pune

AIPHII -SSR, 78 gt § Y S ffdgar w FAfdfon srgda™
e

Consortium Research platform on Agro-biodiversity at NBPGR, New Delhi

HY fas= &g, ARRIORTE H g ga1 g R iy dienfidh qgeaa

Agricultural Technology Festival on World Soil Day at KVK, Narayangaon

AIHIII -2 TG Seg ATHIH FQed, ISR, gur 7 161 61 7o
feaefia dom

One day meeting of NICRA at ICAR-DOGR, Rajgurunagar, Pune

12 3pie, 2015
April 12,2015

9 TS, 2015

July 9, 2015
21 Rra=R, 2015
September 21, 2015

14 3aqsr, 2015
October 14, 2015

5 foca=R, 2015
December 5, 2015

29 f&F=R, 2015
December 29, 2015

T.S1. THT / AJ. Gupta

B3I~ ISR, 5w | TR BHS b 5T A AT, et Y
SREET v FRifET & fow et ST Afify 6t 23 dow

23" Meeting of Central Sub-Committee on Crop Standards, Notification
and Release of Varieties for Horticultural Crops at IIHR, Bangalore

P I o, AREUAG § ed a7 e W Py dienfih! deicqa

Agricultural Technology Festival on World Soil Day organized by KVK,
Narayangaon

AT, g4 H SR ST gl 1 104 Ftan 8

10" Review Meeting of DUS Test Centres at MPKV, Rahuri
HY I Frg, ARFOATG § NI denfe ISaR Afifr dow

Scientific Advisory Committee organized at KVK, Narayangaon

7 i, 2015
April 7,2015

5 fomR, 2015
December 5, 2015

26-27 T}, 2016
February 26-27, 2016

1 O=f, 2016
March 1, 2016
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3rafer
Title and Venue Period
.G, ST/ S.S. Gadge
P I o, PlegR H Rad uql & fo5g === |l &t sob 11 amii®, 2015
Selection committee meeting for vacant posts at KVK, Kolhapur April 11, 2015
gdff & & fosy AIgparIy srfY™ aReR, It § v faewE (S TRR) 21 78, 2015
& U gg 99 Il & doB May 21, 2015
Selection committee meeting for the post of Subject Matter Specialist
(Agricultural Extension) at ICAR Research Complex for Eastern Region, Ranchi
o, RTeT aRE H @ie AR 1 J&tE, 2015
Agrowon Seminar at Parinche, District Baramati July1, 2015

Y 5= e, g, R g H defie deraRr Al & dob 9 RyamR, 2015

Scientific Advisory Committee meeting at KVK, Dahigaon, District Ahmednagar September 9, 2015

AP &1 g, IR, gOT H fohear o=y ardond 19 3R, 2015
Farmers Day programme at IARI-RS, Baner, Pune October 19, 2015

HY I Feg, AREIUAG F g TeT e W Hiy vienfidht Teicaa 5 femaR, 2015
Agricultural Technology Festival on World Soil Day at KVK, Narayangaon December 5, 2015
JUITE, IFIGHIC H FEMT HAT 19-21 feg=R, 2015
Horticulture Fair at UHS, Bagalkot December 19-21, 2015
AIHATI—ACRI, TIET U, TERETG H WRT T BT TRa U= Al HrienaT 28 #r, 2016
Review workshop on Mera Gaon Mera Gaurav at ICAR-ATARI, CRIDA March 28, 2016

Campus, Hyderabad

U491, MEs / S.]. Gawande

AP &T g, TR, QU H fbar e priehd 19 R, 2015
Farmers Day programme at IARI-RS, Baner, Pune October 19, 2015
HY e Fwg, AREUAG § g 7aT e W iy vrenfidht Teicaa 5 fea=R, 2015
Agricultural Technology Festival on World Soil Day at KVK, Narayangaon December 5, 2015

T¥. 3Hes / S. Anandhan

TASTSUCITH, IR H AT Sid SRem Al dob 12 JFqR, 2015
Institute Biosafety Committee meeting NIASM at Baramati October 12,2015

T. QFRft / A. Thangasamy

IR, THNTH, T8 gt § Thidd HisfosT g 5% 8-9 S, 2015
Integrated Modeling Group Meeting at CESCRA, IARI, New Delhi June 8-9, 2015

AP AT —HUHURARITS, DI H Fgp1 h Ttelt arfifes e wrfemer 13-14 3R, 2015
Fourth Annual Review Workshop of NICRA held at ICAR-CMFRI, Kochi August13-14, 2015
TT3TEUGAH, IR § I FHI-ARvT R §3% 7 FarR, 2015

Meeting on Fertilizer scheduling at NIASM, Baramati November 7, 2015
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(
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3afer

Period

TuTEt aReR, 7 fegl 7 qa7 TR meed W faaR-dem

Brain storming session on Managing soil health at NASC Complex, New Delhi

Stihefieh, ST | i ANIIC! it Aa6 B~ Bl 18a71 a1t T e
18" annual convention of Indian Society of Soil Science held at GKVK,
Bengaluru

23-24 FJg=R, 2015
November 23-24, 2015

5-8 feamR, 2015

December 5-8, 2015

FHegTull TRUfY / Kalyani Gorrepati
UG TR, =18 gt ¥ fRaeRent qen g & fo5u aogl a1fires wrefas 13-14 3m¥f®, 2015
PRI ISP ARG T R BRI April 13-14, 2015

Workshop on Making Engineering Scientists' Contribution more
Meaningful to Stake Holders and the Nation at NASC Auditorium, New Delhi

TpITI— AL, ST § Ror qrmar siscivdt arfifer e o

South Horticulture ZTMC Annual Review meeting at IIHR, Bengaluru

8 Tasl, 2016
February 8, 2016

gfaT WIGW / Vanita Salunkhe

AIPHTII - MMSIATSTANR, FTefH H BRSHART & oy @Ra Aerfvaht gesd
R RIS
Workshop on Rapid Diagnostic Tools for Phytophthora at [IHR, Bengaluru

8 fRyamR, 2015

September 8, 2015

Hicifes TP / Pranjali Ghodke

TISTTSUTHUH, TR H g0 IR T FHIGHT T TR §oD

Meeting on Exploring possibility of flower induction in garlic at NIASM,
Baramati

7 FgFR, 2015
November 7, 2015

Ho[ATRRiTeT 8., / Manjunathagowda D.C.

ToeeRft ufeR, g, = gt 7 gar denfe do@ i -2050"

Young Scientist's Meet 'Agri search-2050" at NAAS complex, Pusa, New Delhi

AIPHII—TH, ICFGTR, TRETE H P SId FIHUNS! H Gt W31
R HRITS

National Workshop on Current Trends in Agricultural Bioinformatics at
ICAR-NAARM, Rajendranagar, Hyderabad

18 98, 2015
May 18, 2015

15-17 ®ast, 2016
February 15-17, 2016

#t. FwWAT / V. Karuppaiah

AP AT —HUHUHARSTE, DI 5 Fgp1 1 ateft Fften wrieme
Fourth review workshop of NICRA at ICAR-CMFRI, Kochi

13-14 37, 2015
August 13-14, 2015

Eaites) tﬁ.QT-r. / Soumia P. S.

TUeeRft iR, 718 gl & v@ woel & wmfdha Aefisia gded w
R —HerT =

Brain storming on Integrated Pest Management of major crops at
NASC Complex, New Delhi

16-17 ®ast, 2016
February 16-17, 2016
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STk
Visitors

HIHATI - W BEG ITAIH Feeed H GRT PR a1 ARSI DT T T TPR ¢
The list of visitors to ICAR-DOGR is given below.

NS REEIL] TR
Visitors Designation Date
. aig Rigs TegH e, Res Hia Arsfust u1.fe. Se 28-29 amliw, 2015
Sh. Anand Jindal Managing Director, Jindal Crop Sciences Pvt. Ltd., Jalna | April 28-29, 2015
sft, arfeet facd vd S e, Wipsry, 7% gt 20 ST, 2016

Sh. Ashwani Garg

FAO, ICAR, New Delhi

January 20, 2016

EIRRSIRS AR I
Dr. C.S. Pathak

WRefd —Feslt Sdg™, 1 ar St (gfea) fs.,
IRUIEI

Advisor-Vegetable Research, Nath Bio-Genes (I) Ltd.,
Aurangabad

9-10 HRal, 2016
February 9-10, 2016

gl 3. ey g

Dr. E. Sreenivasa Rao

T LD, HIHTII-ATSIMSTANR, TG
Principal Scientist, ICAR-IIHR, Bangaluru

20 SHast, 2016
January 20, 2016

gl femiy ureed
Dr. Himanshu Pathak

YIedT9eh UG U JeTi=ep, Gaferur s &g,
HIp3rgN, 78 gl

Professor & Pr. Scientist, Centre for Environmental
Science, IARI, New Delhi

9-10 HRasT, 2016
February 9-10, 2016

1. B0, A 3ROt Festt ST oG, Al FTed 9-10 wRadl, 2016
Dr. K.S. Ravi Lead-Vegetable Research Centre, Mahyco, Bangalore February 9-10, 2016
st T PR RSP &I depileh! JAMRIBRI, THTHT 5T IRDR, 30 S, 2015

Sh. Manoj Kumar REELS 20 SeNt, 2016

Assistant Chief Technical Officer, Govt. of Telangana,
Hyderabad

June 30,2015
January 20, 2016

ST U0, YIS IR (qeeafel =), crdiepelt, gdt 20 SHast, 2016
Dr. M.N. Bhalekar Professor (Vegetable Science), MPKV, Rahuri January 20, 2016
1. M1, W= e, APy — BN gaa e, &R 8-9 3, 2015
Dr. P.L. Saroj Director, ICAR-Directorate of Cashew Research, Puttur | April 8-9, 2015

o dl.wg. shifa U e (PICIST), WHAIT — ISR, 20 SHaRt, 2016

Dr. PS. Srinivas

TR

Pr. Scientist (Entomology), ICAR-IIOR, Hyderabad

January 20, 2016

sft, g9 . WISWRTS

Sh. Pratap V.
Khandebharad

freere, d.&. sfcRffa ufers™, qor

Director, P. K. International Foundation, Pune

20 SFa’T, 2016
January 20, 2016
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IANIgH g™ arE
Visitors Designation Date
It 3R, Yget qg Jee (P DIl ), THTHT 9T TRDR, 29-30 I, 2015

Dr. PV.R. Reddy

RS

Pr. Scientist (Ag. Entomology), Govt. of Telangana,
Hyderabad

June 29-30, 2015

31, RS AmgpaR T ST, HIHIATY — TAARUATSH, gor 20 SR, 2016
Dr. R.G. Somkuwar Principal Scientist, ICAR-NRCG, Pune January 20, 2016
ST, IR.UT. B T AT (d1ey eRRfhaT fR{5), 29-30 S, 2015

Dr. R.H. Laxman

AATHT oY ARDIY, %?R'I_Gﬂ?{

Pr. Scientist (Plant Physiology), Govt. of Telangana,
Hyderabad

June 29-30, 2015

I, AR.TH. W e, UTqy IRRIpAT Tl FH, 29-30 7, 2015
Dr. R.M. Bhatt HTSIHITINR, TIGH June 29-30, 2015
Head, Division of Plant Physiology, ICAR-IIHR,
Bangaluru
1. AR TE e, TR, A1Ris 9-10 wRadl, 2016
Dr. R.P. Gupta Director, NHRDF, Nashik February 9-10, 2016
el =T =aeT SY R (JISTTT), Wihar, =S g 30 S, 2015
Smt. Seema Chopra Deputy Director (Official Language), ICAR, New Delhi | June 30,2015
. pia g@US o faemen, ager R, e qor 16 S, 2015
Sh. Suryakant Palande Ex-MLA, Tal. Shirur, District Pune 20 SHast, 2016

9-10 HRaNT, 2016
June 16,2015
January 20, 2016
February 9-10, 2016

gl T TR TP FEIFQd (FFE! e, Tigery, T8 gt | 9-10 wedl, 2016
Dr. T. Janakiram ADG (HS), ICAR, New Delhi February 9-10, 2016
1. g &Y. Uy gd FQereh, TITERIREIYS, ATRID 16 57, 2015

Dr. U. B. Pandey Ex-Director, NHRDF, Nashik June 16, 2015

el faspmifecy amosy T deMeh, AIHegy - (Tvwel), ha-11, T3 gt 20 e, 2016

Dr. Vikramaditya Pandey| Principal Scientist, (ICAR-HSD), KAB-II, New Delhi January 20, 2016

st foagaR s SIEIY, Y v, qor 20 SHeRt, 2016

Sh. Vinaykumar Awate | JDA, Dept. of Agri., Pune January 20, 2016

. d18.0H. PR qdf poufe, THdlehdT, Igd 16 S, 2015

Dr. Y.S. Nerkar

Ex-VC, MPKV, Rahuri

9-10 HaNT, 2016

June 16, 2015
February 9-10, 2016

Rl srafdr & SRM P 3,731 !, BRI qer foft g TR AfemRal = AT fosaT| 77! AIPH3II-=IT &
e T e GRT f[efid fafr= denfifdal & ar # wrfeef= foar

Atotal of 3731 farmers, students and private and govt. officials visited the Directorate during this period. They
were guided about the different technologies developed by ICAR-DOGR.
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Personnel
HRIMR TgUT/ Joining
sft. percig sft farens w4, R4,
dsnfep (Sta vigafidh) bt TR (Pies/BrH)
9 ariie, 2015 16 SHeRt, 2015
Sh. Kuldip Mr. Vishal S. Gurav,

Scientist (Biotechnology)
9 April, 2015

Technical Assistant (Field/Farm)
16 January, 2015

sft. gfe IR sft. Frer @S
aRs merifTe et et (estt fasmT)
1 =R, 2015 9 IR, 2015

Shri. Sunil Kumar
Senior Administrative Officer
1 September, 2015

Shri. Yogesh Khade
Scientist (Vegetable Science)
9 October, 2015

gsft A= b,
e (P fas)
9 3fFeR, 2015
Miss Soumia P. S.

Scientist (Entomology)
9 October, 2015

oft. dt.o1. TR, eI i TRINT AeRIe HARAeh STfYBRT b UG TR g8 1R S
f&1 5 SRR, 2015 B AIHII-WTS T Feg AT T § F7 UgiR
7gul fepaT |

Shri. P.S. Tanwar, Assistant promoted to Assistant Adminstrative Officer, ICAR-
DOGR and joined new assignmenton 5 October, 2015
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1. ifa Rig, dsnfe (S e e &1 wmmaRe fAie 28 3FRa, 2015
D WPHIII-ARATT TEEH SITHI T, e F fhar 1)

Dr. Pritee Singh, Scientist (Biochemistry) transferred to ICAR-IIHR, Bengaluru
on 28 August, 2015

sft. e e, verafe AMfERY @1 TR ST 1 fRiawR, 2015
BT AIPHIII- TR DY AL Feg™, 78 gt = fovar mam|

Shri. Subodh Neeraj, Administrative Officer transferred to ICAR-Indian
Agricultural Research Institute, New Delhi on 1 September, 2015

FHHaTRAl $i fRUH / Staff Position
sroft wigpet Ug WEL T R ug sifafRes

Category Sanctioned Posts | Filled up Posts Vacant Surplus
MR.u9. 4. /RMP 01 01 - -
JsTfep / Scientific 15 16 - 01
TPt / Technical 10 10 - .
UNI® / Administrative 10 09 01 -
PeT FERIT PHAR] 11 11 - -
Skilled Supporting Staff
Pl / Total 47 47 01 01
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FHATRA! &1 gt / List of Staff
%. 9. am eI
SL. No. Name Designation
331 ¥ / Scientific Staff
1. gl S MUt RS
Dr. Jai Gopal Director
2. gl &t qgeE o™ s (qrTar)
Dr. V. Mahajan Principal Scientist (Horticulture)
3. 31 TS TE afvs denfe (Irmar)
Dr. A.]. Gupta Sr. Scientist (Horticulture)
4, 3. 7. U9, e aRks dsnfie (ST TIR)
Dr. S. S. Gadge Sr. Scientist (Agri. Extension)
5. gl T, o TaS aRvs defe (J1eu IMfIST)
Dr. S.]. Gawande Sr. Scientist (Plant Pathology)
6. 3. T, 3T aivs dsmfe (Sta dienfidr)
Dr. S. Anandhan Sr. Scientist (Biotechnology)
7. 31 . oAt e (g1 feT)
Dr. A. Thangasamy Scientist (Soil Science)
8. sft. ft. IR, JSHE et (i dienfiidht)
Mr. V. R. Yalamalle Scientist (Seed Technology)
9. sfiqet arfoaet Y. 9+p EEIRENEISEINERY
Mrs. Ashwini P. Benke Scientist (Genetics)
10. 1. deamft TRufe AT (PR AET T IRAamRoT AT )

Dr. Kalyani Gorrepati

Scientist (Agricultural Structures &
Process Engineering)

11. SIRCIESIRG IS c] IS (U1 RFTAST)

Dr. Vanita N. Salunkhe Scientist (Plant Pathology)
12. 3. UiSifes T, Hisd I (Urqu oRRfhan fasm)

Dr. Pranjali H. Ghodke Scientist (Plant Physiology)
13. sft, wioger Titer S, st (el fasT)

Mr. Manjunatha Gowda D. C. Scientist (Vegetable Science)
14. 3l . How defe (PR Hefasm)

Dr. V. Karuppaiah Scientist (Agricultural Entomology)
15. i1, Pporry e (Sta dlenfid)

Sh. Kuldip Scientist (Biotechnology)
16. sft. I TS CRIECRQICICREEIR)

Sh. Yogesh Khade

Scientist (Vegetable Science)
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%. 9. ™ LroIt]
Sl. No. Name Designation
17. g, = dho. e (P Hiefasm)

Ms. Soumia P.S.

Scientist (Agricultural Entomology)

TP ¥€T% / Technical Staff

1. st g . oo aRg qaIh AfIBRT (HrgeR)
Sh. H. S. C. Shaikh Sr. Tech. Officer (Computer)
2. sft. R, Y. iR aivs daichl Fgre (thies /)
Sh. R. B. Baria Sr. Tech. Assistant (Field/Farm)
3. sff. . Y. Jgel a8 qa-Idh TS (TAT5D)
Sh. S. P. Yeole Sr. Tech. Assistant (Driver)
4. sff. T 3IR. TR a8 qa-Ih TerIs (Fies/wH)
Sh. A. R. Wakhare Sr. Tech. Assistant (Field/Farm)
5. i, 1. v, yrEe qpih AgID (TS
Sh. D. M. Panchal Technical Assistant (Lab.)
6. sft. . T qEe Tl TERID (Ferex ATHD)
Sh. B. A. Dahale Technical Assistant (Tractor Driver)
7. NG ANC) qap-1h! Tgrre (hies /wH)
Sh. V. S. Gurav Technical Assistant (Field/Farm)
8. ff. T3, 4. TaaT IR T (hies/wH)
Sh. H. S. Gawali Senior Technician (Field/Farm)
9. sft 3R, 978, digs R (Fies /B )
Sh.R. Y. Bomble Technician (Field/Farm)
10. St g &t oeTd AH-R (TRIILST)

Mrs. Poonam V. Shelke

Technician (Lab)

Y9I %% / Administrative Staff

1. 3. gher puR aRe e 3rferenrRy
Sh. Sunil Kumar Senior Administrative Officer
2. sft. & . gedaw e Tiey & it afe
Sh. D. B. Mundharikar Private Secretary to Director
3. sfmct, fasram . g I e T o STt
Mrs. Vijya A. Bhumkar Assistant Finance & Accounts Officer
4. sft dt. T, deR HERID TS JTfepRT
Sh. P. S. Tanwar Assistant Administrative Officer
5. sft. b}, Feare ESHREY
Sh. S. P. Kandwal Assistant




a1 Tfcrag 2015-16

aH Y™

Name Designation
6. ST HTe . AT HEID

Mrs. Mangala S. Salave Assistant
7. sfimclt g1 AR, TRIwmATe aRke fftw

Mrs. Neha R. Gaikwad Upper Division Clerk
8. . 99 &, g aRe fofies

Sh. Rajan K. Dedage Upper Division Clerk
9. it fieler . aRaR S8 fosfiew

Sh. Nilesh S. Warkar

Lower Division Clerk

S WERlt ¥ / Skilled Supporting Staff

1. st T &. I P Aerl FTh

Sh. Sunil K. Said Skilled Supporting Staff
2. 2. u_Ia &, @ PG AERl FH

Sh. Pradeep K. Khanna Skilled Supporting Staff
3. st dedATer TR, Aiaul P Ferll ¥eh

Sh. Pandharinath R. Sonawane Skilled Supporting Staff
4. s give 3. aet PG Aerl FTh

Sh. Popat E. Tadge Skilled Supporting Staff
5. 1. 781G T Pres PG AERIT T

Sh. Mahadu S. Kale Skilled Supporting Staff
6. st I™iG 7. Pl PG AZRA FIH

Sh. Rajendra S. Kulkarni Skilled Supporting Staff
7. . TR . arEmR P AERl ITH

Sh. Sanjay D. Waghmare Skilled Supporting Staff
8. sft. 957 . I PG FERlT FIH

Sh. Naeem H. Shaikh Skilled Supporting Staff
9. #fY, e Y. qUHR PG AgRA FIH

Sh. Satish B. Tapkir Skilled Supporting Staff
10. . 3T S pgaR P AERl Feh

Sh. Amol D. Fulsundar Skilled Supporting Staff
11. sft, frarsit w1, Mure P9 Aerll ¥eh

Sh. Shivaji S. Gopale

Skilled Supporting Staff
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(2015-2016)
w9 (eg) /Rupees (Lakhs)
fdavur / Head of Accounts CE IO g
Budget Allocation Expenditure

iR IIHT/Non Plan 362.70 347.09
Acadh Ui, IR gdf gefd &7 3k 445 34 445 34
S-S 39 gRAISHT |fed Ao
Plan including Network Project NEH and TSP
UeM Ud HaTgfcd/Pension & Retirement 0.64 0.64
AT k0T Tg GT@T[/P-LoanS & Advance 2.00 1.50
37ac StHT1/R-Deposit 104.23 31.60
5/ Total 914.91 826.17
aFg’/ Centre A&/ Target gIR1& /Achieved
T Icarql DY st A wnfe 26.1 30.83
Receipts from sale of farm produce
3= Ui/ Other receipts - 13.32
3R.U%G.TH. /RFS
Wd 3curg $I fdet/ Sale of farm produce - 37.52
3= 3MA/Other Income - 2.36
P35/ Total 26.1 84.03
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Meteorological Data
(2015-2016)

&'ﬁﬂ/April 36.70 16.44 78.83 34.43 18.60 6.12 8.48
q$/May 38.93 19.69 81.71 35.13 24.00 6.16 8.90
S[/June 32.15 20.01 88.70 65.53 207.90 3.76 5.78
SeTg/July 29.70 20.21 86.77 73.27 69.70 4.73 4.58
3TRT/ August 28.48 19.09 92.48 75.42 58.20 3.61 3.45
AR /September| 30.63 18.29 90.77 61.13 258.00 3.00 4.80
3FRE/ October 32.99 17.88 92.70 55.76 174.80 4.18 7.30
JavsR /November | 31.72 13.93 89.33 56.93 71.00 4.86 7.50
¥R /December | 30.89 11.27 89.00 58.00 0.00 4.64 8.84
GF‘lEI'\Pf/]amuary 30.34 8.68 85.68 57.19 0.00 3.69 8.80
WRa¥!/ February 34.30 10.80 74.00 47.00 0.00 4.30 8.08
AT /March 36.70 13.50 65.00 41.00 0.00 6.20 8.03
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URUMTA-ThHdH gediasl (TRURS!)

Results-Framework Document (RFD)

HIGTTa

ICAR

HIPIFU-S Ud Bgg JTAYM Feened (2014-2015)
& fog
U - thHad gRamasT (TRURS!)
ICAR-Directorate of Onion and Garlic Research (2014-2015)

for
Results-Framework Document (RFD)

¥us 1 /Section 1
gfee, 183, 99T W& B

Vision, Mission, Objectives and Functions

gfe

QIS U§ @egd & IIed, Scargadl, FRIfa den
AT T IGHT

&g

QTS U4 g & SUTGH H gfeg I o IS Frei
Bl AGUAN BRAT 3R IUGehdl dgiH AR e
TG & HedTol & U e td wafarur arggs
fopanfafera v Jomiforal Y ugem Tl

SECED)

1. 3Idfres AHIGAI Pl T8 Td s GER
2. e IUTGH Uil Ud ST gIiciRul

Hrd

ST T Begd & e et & oY e
foeprT BRIGH ol RN, T9-ag, fhamaga ud

AR

Vision

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

Mission

Harness the national resources to increase the
production of onion and garlic and identify the
strategies for sustainable and eco-friendly
practices to enhance profitability and welfare of the
farming community.

Objectives

1. Management of genetic resources and crop
improvement.

2. Cropproduction technology and its transfer.
Functions

To plan, co-ordinate, implement and monitor R&D
programmes for sustainable production of onion &
garlic
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@Us 4 /Section 4

Description and Definition of Success Indicators and
Proposed Measurement Methodology

I 1 : TG WAL &1 U4 Td e GUR
DT ST URT & A= imfos & 9 = @
FEG STGET BT DG BT SR FREIT, e 2T
Ue fedres AT & eiafd Sus § ¢ gUR 3 &g
gl SIGE B Ao dRAT i Tafafyr @ i
HTEH A i YR &g STTIa 1 FATeFi | gieg ol STt
g1 ¥ U SR G e SGed &I AT U Hged o
TRy & Ry Are & arrdfire Fug § fftrar @
G -3@E AT fhar A g1 SHged Jodicd dech
ToTae TSR aTet T ATHRIT T 9 fohaT ST et
g TS GeehHl BT Jodie dRep Juracd fersarai
T3] Tl el frepRaet febarm ST b 21

IGQ2T 2 : TS ICUTGH HIEIehT Td SRAPT ERITIRUT

S Jed TG UeU gg Uil o1 faerT der
Wenffhl & SRARe oAl gl IS TF AReI0
RN @ sner gar/dter/ wIRfRIfidT Tt @
RI-GG P, AT b vSaH IUANT &b T1eIH
G/ BvedT/ fewrss Seurgendt ¥ gfg e & fou
s WR W AefSiar @ W BT Tt aed oRAT gl
TG W ATeF 8 foep mrerm 1 fARia drenfifasat @
TR 3ifcr SuavTendfall e famt oik e fRaerat
de fopar STar g1 Tfdreror & AIewm { A qm S
Trenfifesa ot STo= & Piees fIBRT fopa ST gl

Objective 1. Management of genetic resources
and crop improvement

The objective is to collect onion and garlic
germplasm from different geographical regions of
India and multiply and maintain the genetic
resources for conservation, evaluation and further
utilization for improving yield in a sustainable
manner. Germplasm collection is the basic activity
for crop improvement. Germplasm conservation
in-vitro and in-vivo is an important activity that
ensures the maintenance of variability in genetic
stock. Through germplasm evaluation advanced
material with quality traits can be selected.
Through breeding lines evaluation, varieties with
quality traits can be developed.

Objective 2. Crop production technology and its
transfer

The objective is to develop technologies for crop
management and transferring the technologies to
farmers through demonstrations and training.
Production and protection technologies refers to
the maintenance of soil / plant/ ecosystem,
efficient management of pest and diseases at an
optimum level for enhancing productivity/
profitability/sustaining productivity through
optimization of the resources. Demonstrations are
the tools by which technologies developed are
disseminated to ultimate end users i.e. farmers and
other stakeholders. Training is for development of
skill to adopt new and improved technologies.
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