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lo 12 H

3 AuE A At west, Fare] oF 1004t ha®A AAI(372% ha)dlA 27%
S st 7 WAL /1E(22.5%), W15 (4.1%), B2eHAB.4%) sl I HE
(o)

3L glan, vk 0.4%E AHAStaL oS

3 E%2, 2011 FAO7ZF €l 20089 A AoA F=EFo] 7 B2 10U %
S ATHEH, X7 1679 Mt2 HA 5% 610.8%F Mt 27.4%E AHA|ske] 714
2, UEdH=(18%), T=(8.9%), "=1(5.3%), WA F(4.6%), 2=2H21(4.2%), o}=ZE|L}
FE=(2.3%), AFEN.7%) 52 I FHE 2).

=

8
ot
rlo

200985 o2 10U FY=rs Aund, wolAjolr} 457 63
, EAIOHE7RE 7o) Mt), 9=(35% 8] Mt), 3]
Mt), H=(30%F 9%l Mt), ARg-toler]op(279F 13 o] Mt), =4(23
(200 8Hol Mt), AMueh(16"E 2H o] Mt), ®7]oll(14%F 53] Mt)

=
\]
34_1{
RN
= oo
2 o
)
o ‘8‘ [-‘10
o2
fllo
>
inss
e
=

ol

Lo,

o 0
jales

Jr

=5

L e

t),

AWA A/ E5EES ESHE AR BARAT ARFE, SVt 4 we
672.5t/haZ AlAIE Q] 194.4t/hae] 3.58f) o]=11, w]=(548.5t/ha), ¥¥(527.4t/ha),
A (455.8t/ha), D =(431.3t/ha), ¥=7(407.2t/ha) 59 o= YEbd(F-3E 3).

181} 9%k ha o]/ AMiHAS 717 64 Al A ZtES] G AY A,
2w Fro] 207.9t/hal 2 $-Eutete] 1/3 ol E3bebar, 21A]ok(187.2t/ha), ¢l
%(162.6t/ha), T7]2€H(131.6t/ha), S1%=U|AloF(93t/ha), HZFetu|A(71t/ha) 59 &2
2 Yepdoe =z, &5 AlEFd dist Favt vg F oR odH.

N
-

F] it

[o

Zao] FuA A A S AACA 7FE W& 1009 ha FFo®, AA o (), &
GLEz), M3 (95%), 7Heg Sz FREH, F2 954 43 F1 FFo] thi-&Eo]
PN

ARk, g HRE G A &y 9 Fy], A o AE A gl

e

N

& ot Fw Pk 80% FEOE WRES AAs: Qu, FE A
F5o] wol AuEw Yom, A2 uske A FE U FYEA] A B
7 EF FAG BANGE wEol7ln g A0E sotEw glon, 1

v glAle] FFol FEd UL

e 24 w4

_10_



EE gute TR s Guph AgHm goul, Wy Yok 53 4449 9=
o w7t 3 Fa e Aew AdAL U

T2 AgEE Qs FFol 2ol7F A= vl ART A9 FLdAd(Long Day) %

s

3

< ¢/ (Intermediate) FFE5°] A=, f-euetel vd o] Aeda FAd o
= 9

= ral jut DY
Ao g 4=(Over winter Short-day) EZo], Y3 A3 9L A
(Short-Day) #Fo°] T2 Auj=A|vE FdA EFo] AA FAuiHE A2l 60%=S 24

QA ks, CE 2-2>el4 i uksh gol, mEA EFe] WRES Aty 9,

HAHEIOA H7-(KE)E FFo A A o] A AmieAe] 70% 7Hgs A st
o] o
P =

[ 2-2] YA <3} (Long Day)

FAFAT

No. 3% (A4) (USS) A A | e 54
1 VISION (%) 200 SEMINIS(]) 20% TFEA
2 VAQUERO (#) 220 NUNHEAM("]) 20%  wEA, FHA4
3 PANDORA (i) 220 NUNHEAM("]) 10% aEA
4  SWARE (%) 220 SEMINIS (™) 5% FEAd, o994
5 BABARO (%) 220 SEMINIS(7]) 5% A, 44
6 FOTRESS (%) 180 SEMINIS(7]) 5% F3A, A4
7  SALSA () 280 NUNHEAM("]) 5% 29| ¢ A
8 STERING (F1) 170 SEMINIS (™) 5% 34
9  7Hiol (¥) 220 Takii(¥) 10%  WEA, A4
10 54 (3) 200 Takii(¥) 10%  W=A, A4
11 =%-153 () 220 Takii(¥) 10% WA, 4384
12wl (&) 190 NUNHEAM("]) 5% A
13 Chrismatic () 240 SEMINIS(7]) 5% %A

A7 L (F)EF-Hel 2, 2012

- @44 25 (Over winter Short-day) &< A FaAuia =] 30% 7FFS 2FAIst
=, F9EE T2 FEEeR, FYG|IDAE F2 WsgoR AuEa glon,

QRA FFo| FF 0|21 YS(E 2-3).
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[3% 2-3] @Y €954 &3(Over winter Short day)

No. EEW (1) ST zAed w7 FaE4

I meARE () 10 RN 1% x4, duA, 34
2 ) 200  ®TAAD 5% e

3 Hipk (R) 90 Takii(¥) 5% AAA, T

4 AL (fL) 140 St AATA(F)  15%

5 EMEE GD 20 BWANS 5% F0A, 534

6 AR EFA (D) 110 FARA =(Y) 20%

T TR 500 E3 FE 5%

A ()5 Hrel o, 2012

A okl FWelsk Ao da el o, A SAuiH Al 10% 7
FS e, S ALt A AujHA el Frtstal dar, FE W= A FFo] Al
Ha S (E 2-4).

l:L

[ 2-4] 924 %3 (Short Day)

No. %% (H44) (USS) SAAA ™ % FAEA

1 Kg—s () 210 NUNHEAM("])  10% =<7, HA

2 KB () 210 NUNHEAM("])  10% =257, WHA

3 &%%@B (%) 210 SEMINIS (1]) 5%  HIFA, =57

4 ABRACIN) 180 NUNHEAM(7]) 5%  HIA, WAF

5 AR (F1) 50 F2 == 50%

6 Rl 241 %71 110 == I35 40% WwWg, WEGA

7 FUAAAYAE 50 F2 = 50%

8 FMm (55) 170 SEMINIS(7]) 40% )

9  FH (£ 170 SEMINIS(7]) 30%

10 %/ﬁ En) 180 SEMINIS(7]) 10%

A& (F)ESHel9, 2012

- AW Fupo]l Fardl AMZF whEA FTskal lojA, dute] T UlSaH| v gut

TAA G A st S v A o wayy, 53] A4 F digk Q1A e] FAity]
AA FupEa ZFE deg 1A TheAsre] AR[ET] AAEE WAl o o=, Gkt
AH7F OF% FGojE . ik avkE SoluA Gukgatel tigk ok o AE ZoR
ZIS)
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O A=el

- ol
-1

o= FaF 4TS

=
1= )
gi HHOJ——LO]T:T

3 AE

7}2k)

<FE 2-5>0A B wpel o], ok AAoM <uirl gl AuEa YA
Maharashtrag=ol| A 7} @o] Auldtaz 9131, Maharashtrag¢ Nasik A 9-&
Gdsta low, wleute] Fsla Aol 2 FES F

[

=

2-5] Q1w Fo AW g AN

o

A

o

No. State Area Production Productivity
(1,000ha) (Mt) (tons/ha)
1 Andhra Pradesh 26.00 244.00 9.38
2 Bihar 28.75 329.88 1147
3 Gujarat 35.50 750.00 21.13
4 Karnataka 53.00 395.00 7.45
5 Madhya Pradesh 39.55 517.35 13.08
6 Maharashtra 111.65 2,409.18 21.58
7 Orissa 60.45 52247 8.64
8 Rajasthan 37.75 570.00 15.10
9 Tamilnadu 30.50 320.50 1051
10 Uttar Pradesh 69.50 778.75 11.21
11 Haryana 16.00 329.00 20.56
12 Other 45.50 563.00 1237
Total 55415 7,729.13 (13.95)
Z}5 ¢ NAFED Report (2009-2010)
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- RIEE 717 goFste] A9 wEbA YuE gk A7)
-6>0 4 B+ wve} o], Maharashtras A Go A=, A s
3-4, 5-6, 9-10¥ To= Zt7} 3k AAHA v

o)

5-6, 8-9, 10-114¥, <
A7 wEol Arkgke] thE A el Hlsto] deetA won, = lske] Futr gl
oAM= Tag 93 skl s
[ 2-6] 1% oFuleo] X IH 2fujA] 7]
No. Seasons Sowing Transplanting  Harvesting
1 Maharashtra and some parts
of Gujarat
1. Kharif May-June July-Aug Sep-Dec
2. Early Rabi or late Kharif Aug-Sept Sept-Oct Jan-Mar
3. Rabi Oct-Nov Dec-Jan Apr-May
2 Tmail Nadu/Karnataka/A.P.
1. Early Kharif Mar-Apr Apr-May July-Aug
2. Kharif May-June July-Aug Oct-Nov
3. Rabi Sept-Oct Nov-Dec Mar-Apr
3 Rajasthan/Haryana/Punjab/Uttar
Pradesh and Bihar
1. Kharif May-June July-Aug Nov-Dec
2. Rabi Oct-Nov Dec-Jan May-June
4 West Bengal and Orissa
1. Kharif June-July Aug-Sept Nov-Dec
2. Late Kharif Aug-Sept Oct-Dec Feb-Mar
5 Hills
1. Rabi Sept-Oct Oct-Nov June-July
2. Summer(long day type) Nov-Dec Feb-Mar Aug-Sept

A+ ¢ NAFED Report (2009-2010)
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- RIE oA A u) =] AL
Agrifound Dark Red<9} #7244
red)”7} “}O] 2 wj) &) a1

FEE, <3 2-T oA HE wpe; o],
o] £2& Agrifound Light Red, Agrifound Rose(Scarlet
, Agrifound Rose(Brick red)¢} Arad(H)(yvellow)e} #Zo] WA &

Aol e

< Y= F2 USA, 9=, 42 SAZ FEHA 7] wZoll, fAaAe @ e FF
Mol o Aoz AT
[ 2-7] QI=olA Auje = F3t T7
Variety Color Shape Maturity TSS  Productivity Remarks
Agrifound Dark Global round, 90-100 days Medium
. . from 12-13  300-400
Dark Red  red medium to big . storer
transplanting
. . Global round, 120 days
Agiiounel Wghntt ok e e, from 13-14  300-325 0%
Light Red red . storer
Compact transplanting
. Flatish round,
Agrifound Scarlet 25.35¢m 95-110 dgys 16-18  190-200 Good
Rose red . from sowing storer
diameter
. . 5-6 bulblets,
Agrifound  Brick bulblet of 66-67 da.ys 1517 180-200 Good
Rose red . from sowing storer
2-2.5cm size
Big-sized global 90-100 days Poor
Arad (H) Yellow round bulbs of after 9-10 500-800
. . storer
6-8 cm diameter  transplanting
A5 ¢ NAFED Report (2009-2010)
QA AupH A o] g Yo, F AWAIEE ZEal 9le MaharashtraTToll A Al E =
43= 2 Phule Safed, Baswant-780 o & <3} #HAF7} £o]3k EX4o] QlofA
AT AuE, 7hegom wol AREE(E 2-8).

[ 2-8] A% <Fulo] FAk# ¢l Maharashtradl Al Al s &= <s} =57
No. Variety Season Color Remarks
1 N-53 Kharif Red Poor storage
2 Baswant-780 Kharif Red Poor storage
3 N2-4-1 Rabi Brick-red Good storage
4 N-257-9-1 Rabi White Good storage
5 Phule Safed All year White Good for dehydration
6 Phule Suvarna Late Kharif/Rabi  Yellow red  Good for export to Europe
7 AFDR Late Kharif/Rabi Dark red Fairly good for storage
8 AFLR Rabi Light red Good storage
A5 @ NAFED Report (2009-2010)
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S Qo] Gk JHAL, <AH 2-2>elM B wheh o], A 1233 a2 4SS
2011doll = 1999y H]sto] oF 4w HE7} &5hths & , to = 3t AJike] Eo
ol g g3l Eo] Qi AL =3 Aow Eold ok

42
38
34
30
26
22
18
14
10
6
2
Aug-89% Aug — 03 Aug — 07 Aug - 11
[19 2-2] |l1%= Fupe] 7pAF0](1999-2011)
CEY Yl FEEE Bi 2ogdt Fuidel Wolxm, ket Agel 7HH ol
A BAHEE S 7HA L 7] Wl 2-3), 53 25l F8ste] A&
7He Aol EE F e A0 =2 TS FAA AEE AHEAUGE F S

Ao A7hE.

aico /1

7000 ! / |

/ — z | === Mumbay
1~ «—Kolkata

,....-/ - Delhi

:\\/ sl 7 oo W 0T

by/aadny ueipug

L HF

\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Months

[29 2-3] dF A= 43 714(2010)
A5 NAFED Report (2009-2010)

Joll A Atw B nlE Fgteld, A Aol Fa od uje S EFEFS FA Ad=AF
NEE AEste Ao gy ad Aoz Ay7st,
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£

2 ok 20k 4] had SFE Austn Yx, 19 AwrlES F, EFo] A3}
W, <3 2-9A K= vpel Zo], 2AFH FRbATo] 7 AwiE 9l &
T 9F, 29 AdelA e dEAulE skar glow, Takiigh o] ol FuS
I

A akg 4 AR EAA FFS AL AS

o

N

=

o

Lo k30 o
rr

[ 2-9] 92 Fy Fbe] Ampa At A%

Tvpe Redion Cultivation Area Value
yP g (Month) (Ha)  (RHUS$)
1. Short day o = : 3
Sl = = 13,110 3,860
Intermediate&Long Day = 2 1 8~10
2. Short Day AbZF &3, OfO|X| o= . 9
' ' = 9,890 2,910
Intermediate&Long Day Q| C{C= T2 4~6

2AHE 0 F5-vlo] 2, 2012

C e g, <E 2-100e04] Wi vhsh o), Izl &4

t}7ol e} & A=s|Ale] FFo]l AEsta Qe

Aol AA So] ksl §x R ALY T, QT EF1E, 7 EUEe guAdT A
Aol sk, &Y, AREATH, AFS Fuldivt mEa Uskg, yyde]l Fow,
Fgo] AdAAY

[ 2-10] ARYse] HEEFAR

Type Variety Company (Uzr[;c/ig) (?\jljgvrlm?f?) T:Anéisttr:;] ’
Short day 23}10HI2= C}77] 0] -- 3 8~9
_ L XAl A -- 3 10~11
Intermediate&Long Day e meim
+H FEE Ay --
ALl C}7)0| 2,395 9 3~ 4
Short Day AEZTM7H A 1,880
= 7hH= 1,500
BHE Ct77)0| 1,900 9~10 5~6
OlE Ct7|0| 1,900
EFRt e 1,611
Intermediate&Long Day G ES Y2 1,883
H20 A Ct77)0| 945 9 6
CHE3D S 945

A7 G5 -vto] 2.,2012
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- HS AdTI 7o ol dT|FR s, dxduteld A, ¥ dutze] vz st
2 Holi glon, dAF A8HE Ax duo F£YA wak u=y o]YEA S1x¢}
TwoR WatE = FA49

sl A sl R AED gom, Al 80%t 59, 9%,
2, Wlel 2 FEEE, Ul 20%E NFEoR F8E g, vuges B
FEo Fe g FERY.

_QOE

R EE AR E Vg od WHA T AiksFo] B mUtEA, AL
o] 90%7t FEHL, FEFHY 30% AUt 5, T, Ja 59 EU F7bdl, 25%
Aw7b gAlol, 25% AE7F o} ZEl 7t 10% A7t ofAlol, UH A 10% AE7)F vl= %
o] 71} = 7tol| FEHE 5, Al ZAA el &3 U5

1o &9 FF2 vdd=rt AEsria uar &5 5 e, dAe vEe=ef A
NunhemsAH"])2] Granero, Radar ¥ Universo, Kaneko*}(%])«] TakaniskiZ} ¢17]
da e (:E2-11), °o] FTES T7F dieta AEF(H)o] =olA A Ao

T aEE Sy 53] sEder 4% dew %TE%@.

ot rlr

Type Color | Variety Company Cultivation Remarks

L 1. Long Day
Takaniski | Kaneko(¥) A= . o .
1Skl = 9% : 2~3¥  |Bunching &

Short Day %3 : 6~8¢Y
) Yellow

Intermediate Day Red Granero |Nunhems(®])| 80~300
Long Day © Radar |Nunhems("]) 2. Short Day

jJrz . 8~99  Shelf-life
: 5~6¥

Dry onions

Universo |Nunhems(H])

A5 GE-F-1ke] 2,2012
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O S Aol 9

i

2

(£ 2-12), =% 1907 AzkAm]

O $gviebol A okal= 20109 o) Azt 2~2.2HJ01 haoﬂH 120~ 150 &04 Eo] Aike
=
=)

(% 2-12] A= ot AujEs 2 PG Fol

d = 1980 | 1990 | 2001 | 2003 | 2005 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

A A2 (ha) | 7,741 10,327|1899%|12,352|16,737(17,751|15,392|18 514 22,113 | 22,976 | 20,965

ARAHAE) | 275 | 558 1,074 | 745 |1,023| 1213 | 1,035 | 1,372 | 1411 | 1,520 | 1,196

T (kg/10a) | 3551 | 5,358 | 5,653 | 6,033 | 6,114 | 6,336 | 6,725 | 7,412 | 6,334 | 6,615 | 5705

Fote] AT AAFS AEF] =Y, FE 2 Auprlse 2 sor FEI
el gkal, 2009del 7,412kg/10as GA

6,000kg/10a °’d= 8 skar, o] o] 37§
7HA kst AARE, FAAER M=, AR, T3 Tl HlEE o8] g &S

i ol

_19_



o] 53.2%% 7V 23, A 19.4%, AE12,2%

o
jule

HX(ha) 3,364 1,838 1,839 238 120 85 7,062
1990 HIZ(%) 442 24.2 24.2 3.1 16 i M 100
MH(ha) 7,774 3,334 2,750 799 474 409 15;817
. HIZ(%) 49.1 21.1 174 i 3.0 2.6 100
MA(ha) 8,072 3,374 3,215 193 487 243 16,773
2000 HIZ(%) 481 20.1 192 4.7 29 1.4 100
TX(ha) 8653 3,042 2,688 775 736 291 16,737
200> H| =(%) 51.7 18.2 16.1 4.6 44 1.7 100
HA(ha) 11,754 4,282 2,695 1,196 1,302 390 22415
=0 H| =(%) 532 194 122 54 ) 1.8 100

19,563 $

= 3 = 19,563H%

LR A

EOE
918,252
(4%)

23,017H$

= 2 = 23,017H$
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==

O A2FAFT FAFYNE 2372085 A FUFA 249%8 A FUFAT 1Y
HEE gol AHsa 9
(2% 2-5 A2EA £

AEA

7.954H%

- pEldEtl A Fuks w71l mEbM AT ST oR FEHeH, 24T TR
o] % o =]

AFwel Gt do) A AufsEar, wgFEe Ji
o
=]

N

P uete] FHAEE FE AGELE AfEE SRHAF sty H9-HH, =A4F
7 FAE] A FA42 2011d @A 12% - 8892 ZAHGE 2-1H)H Ao, A
A0 By Av|ee] daER FRATe AGdy s 24T 38 4 &
SHAI 711 4974 Sy A, 2007 o] 2AF ] AujHA o] FolEa &

- 53] aTAEE ASAGAAAT AGTIse] THE FIA IS AA AT
UA Ho] FrrASS g S 425 St R VAl HoER 1o Auid

F7hsta 92

° 4

[32 2-14] =8 B S350 S Aajas

= 2000 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

L

Al E A (ha)| 16.8 16.7 15.3 17.8 15.4 185 22.1 23.0
ZAZF| 95| 150 17.0 18.0 12.0 13.4 11.6 116

H &

(%) | +gF | 905 | 856 83.0 82.0 88.0 86.6 88.4 88.4

F) FHEEAAATY, 201249 HHAL,
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T1o] 3/4 7bol zv|gor AHH AL, AL 16%, Y8 6
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7ol whehA
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=
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CES CEEE

7kaL Ao ZAA A

KeN
=

A4

)

, 7Pl o] Aok 2

-
R

o

0]

PN
T

of ZHplFel ¥ A

_23_



2) Gy TARER ] FF A
O AAAE

O @t FAE AAHORE 84000] Fo AAEEH, <1y 2-6>el4 ®i g} o], 9l
wo} F3o] Ly Adolrlolrl 3,000 Eow AY Wi, 4, okxs, HWF, B

doAlol, S, Fotrlote] 2.

Yield (kg)

RE

(1421,700)

X FOFA| O}
(3,035,000
Ot 2|7}
(1,005,000)
suopAop 39

©900000)  OFAIOE
e

(28 2-6] AlAl ool AL (2012, F9-HE] Q)

- SapEate] AAAIE GFRE 9F 449 US$el ol2al, AAA EFFo] ti

[e]
AS(F 2-15).

M
o
)
)
ol
ki

[ 2-15] ¥3¢] Type® FAAE FR(2012)

e S22 (k) SXFH(HS)
Mt % US$ %
Long Day 20,520 95.7 419 4000t 933
Short Day 775 3.6 2,3250t 5.3
Interme. Day 152.7 0.7 6,108+ 14
Total 21,4477 100.0 439 9,758t 100.0

A 5:(F)E-5-Hke] 2.,2012
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A
¢}
W T, A, B 2 Fr wEol 2 AL, Ak By ofxd gt wvkE S

S gREAL AL, AARORE kg BT 00052 LA 9o,

P2 A7 Fr #F3 AE Aoz 72 5 e vl 7R Ad=E

==

AN

o]‘:— z}o](long

day) A7} 200US$/kg, U (short day)Al7F 300US$/kg, S <L(intermediate day)Al7}

400US$/kg S50l A vk, FAF A Q80 95% ol AS HUAAZE AFA|FFAL 917

=
4.

AN ol

- FR auEE guke AV(FOR AF)E, <FE 2-16>04 B ule} o], Aduw
a2 ztol7h &= vb, FHY oA F(ER)7F 2 60~70mme] FAAE O FFol,
SA AL FHA7]Q 40~60mm, THoFAo} A A= 25~30mme] AT(IER) FE o)
2 2HgE Ao detu g

[ 2-16] A8 AZeh= Fotel 7]
No. Country Size (mm)
1 Middle East anq Gulf(l?ubai, Sharjah, Doha, Muscat, Bahrain, 40-60
Dammam, Saudi, Arabia, Kuwait)
2 Malaysia, Singapore, Port Kelang & African Ports 25-30
3 Sri Lanka 25-30
4 Bangladesh, Pakistan & Nepal 25-30
5 Europe 60-70
6 Japan 60-70

Source: MSAMB, Pune (2008)
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o)z 7} =
2™, Martin et al.(2005)

2= 2

= Y A Aol fAE ESToF FAFE W]
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1 S S o Pt o FAR A = o
1998 116 RFLP, RAPD 1,060 cM King et al.(1998)
van Heusden et
2000 262 AFLP 694 cM al.(2000)
2005 234 ILP, %I:‘IEP SSR, 1,907 cM Martin et al.(2005)
ILP, SNP, SSR, | Consensus map
2012 1,776 RFLP, AFLP of multiple maps McCallum et al.(2012)
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ojafA AZ FAEUS THHeE IEAA F= Ao® HuHi(Jones and
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28 SAEe CMS-T7F Ra¥ vp7b 9 ey (Berninger 1965; Schweisguth 1973),
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(Kim et al. 2009).
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SEFHAAMs)e ozt FAREA= d¥E RFLP marker7b 7 o
SSCP(single-strand conformation polymorphism) marker® A3A]71 W 117} 9J o}
(Gokce et al. 2002; Martin et al. 2005), RFLP9} SSCP+= W&o S5A5S Uit o
2 o] g3t7] oHYgE dHS H3 simple PCR marker 7} 725 912 (Bang et al.
2011).
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0.05cM Eojzl A A (jnurfO5 marker)7F gl A4 w4 AF7 e 9ste] 7
HAATHIZH 2-11D), B A = AdS fsiMe A3 v B 243 &
A A ko] Q3
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Chromosome consensus map

Ms i i
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e FLE8S B, shoot A= 24-De}
S HYlow, 7[EY o MY dTee

FS AlE=% vh A gt Al 2= kinetin $H WA
o] A1 shootE FE3tal NAA X3 TujA|oA] I & F3lsto] At AEZAE

RFEol itk vrelar Al

A5 2ol AR A S AW wids 8 AF AAEwFT] s g

sk A 7F B vh(Luthar®t Bohanec, 1999), 423t 24-DF BAPE X33k 7))
oNA 64T v F Azt 52 FEg AWS TDZE Este A3t A= =
2S gellan gum® Y3l sucrosex =5 H A3 sl9S uf 1271A EF 5’-! Al
82 Ao A shoot7} A Hl&o] H 9.2%NA HA 1.1%7HA] b
AEshgol A AT el (29 2-12).

[18 2-12] A -F Gellan-gumo. 2 & 3A1 71 Q231D A o] 2 4A71 22 L wfFo
A HAE sk de o shoots. A, AP 7| FZHoA FE PR vl %7]; B, C APl A
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E oA ¥

ro v Ao A A multiple shoot

shoot

?_]__

T AL

9] shoot A9

o4

SRR

(Luthar

=
=

0

A ¥l multiple shoot; F 2] &A%+

2} Bohanec, 1999).

SO

T 5(1996)°

Apgul ek 0.5%, wiF wl

!

= A

3

skl 1.0%,

] <

F (2 2-13).

Bk
=1

=11

0.02%6°] A

1l == 1j o]

2%,

0.17

Aol f71 AF(A, vlF Wi B, &

[29 2-13] w5, 28 2 3hE] w gl

F, Metaphase &l A
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Ho
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7.5+1.100] % o,
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15.2+3.170]R ok

-
s

7} 11.4+£0.88%1 ®HH Lockyer gold’

Az AllA A F

ol = ‘Granex yellow’

vl = ) 5} gt
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ok fr)E dbe ﬂlr: colchicinex &)l <3t AMA] w77 §HA &L dukF
o A ] o
=

spontaneous 3t Al & A A H7}7} doj = 2 (Bohanec et al. 1995), &2 & A& Ato
ZFakar kA g 7k ﬂii GFuto] St FAE @7 kel grEty] flEA =
TA| ko] wi-g- %%'5}7] ‘WE—Oﬂ, HEA 7719 285 =ol7] g AT v
A%

==

oL o

P

O <kollA As R npo} o] okyl F-AA A7|7F Y A7) wlFo] AA AVIMLS FE

sk Blo]l gA &N, gy A2 BAC librarys €9 Suzuki 7154 24
sk v, BAC library® 48,00070¢] clonel.2 o]Fox <3}l genome coverage”} 0.3x
2 AZE AHE7E 5 (Suzuki et al. 2001).

- o8 A AF=E BAC libraryellA 2709 BAC cloneg sequencingdt@+d I7| L&
AT-rich(64.8%)3}9 11, B& 4=9] retroviral element®} transposon®. = o] Fojx U -&
S vy a1, 4607019 BAC cloned FZHY &2 Awélo] end-sequencings 3 23 9 A

3709 cloneo| ATt 2271 G2 Jokar ¥ Q).

- o}22] BAC end sequence %3+ AT-rich(63.4%)3 o™ FHAA2] HIE= 43 507+
base-pairel gHsljA] 168kb T 1719 FHX7F EAlste] A w7hA] Haig
w$e MEE Bolov(Jakse et al. 2008), ol AV|7F wl§- 2 dylo] o
retrotransposon¥} < repetitive sequence® ©]Fo A A= APES Ho FEr}

%y} o] ‘%éx_:@ﬂ b <F 2-25>0A K ulel o], WA ujE Be T4 &
200732 20089 wHEo AXd XAl )&

g | oEEd Transgene FAASA o EA el
zinc—finger
2007 | WA protein gene WA Xu and Cui(2007)

(OSISAP1)

LF synthase 9 W31 thiosulfinate @

gene zrol s =7hA1) Eady et al.(2008)
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o
(@]
oo

o
-
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- okul= AE3Fe} FAAS o] w9 o]y 1990 el particle bombardment W E o]
A= HAouy HogE AU flla, 20000 Agrobacteriums &3 82 A 3HA 7}

AL&ow BuE vzl 9o (Eady et al. 2000), 2007 F3¢ Xu AT ZEoA
particle bombardment®}¥< &34 zinc-finger protein gene(OSISAP1)S &%
A WA fFAAE e ah s

= U« A .

iz

FoE AE W m=o] WA sk v g A &<l

o]zl vHEady et al. 2008), o1& %14

A& AAsh= FAAE FRYSa o
o

A

O

3
slo14e] HEHS GMO A7Alaleh & 4 9

- 2002, ¥Eo] Imai AF2FoNA S FE allinase crude extract® H-H
lachrymatory factor(LF) synthaseg t@lste] FdAE 249 st A3ste] 43
o’ LF synthasegt= &4 & Aitetes A7 SR8t 49E AHE o &0 YA
stk AMDS Hx2 8 S(Imai et al. 2002).

T

- a7 X E dAAST RNAIE o] 835te] LF synthaseE EZAI3IAAH LFY %S
Zola %ylo] mET EA3tY thiosulfinate 79 S A /A 3=
oWy o 24 (Eady et al. 2008), ¥#o] wi& TS A &< #3585 7FeotA s+

K

- ukel g E Alliums FEEo] VHRE B
th= AdgEEo] EA(allinase)ol oJsfiA Esid = A= organosulfur compound
of osiA AdE =, olyet AFEAY Fo] BEFH w2 AsA.

Jo
Lo
>E
rlo
0P}
&
=
N
o
2
<
—
@)
<
021
28
@
5
o
wn
o
o
a
)

- FIA Eoll = AFEZE EaAQ allinase’t NE, AFEAL AEZA A=,
a5 22 229 AEZ7F gy Eo] Nx9] gllinase’t AEXZAS HAFEZAS pyruvate,
ammonia®} sulfenic acid= W=&d], vlEd A& 943 sulfenic acide allicin?} 2
S thokal A B2 S wEXuk %yl M+= sulfenic acid’} LF synthase@li= &4
of 9oJdlA I3 59 wEE YAl Y= lachrymatory factor’} THEO] (¥
2-15).
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PP MNH-=

: ~: = COOH "
S = alliinase

.;I_

e + ruvate + ammonia
— - OH Py

lachrymatory factor
synthase

o
~ 8

I&dwymamry factor

(19 2-15] 2T A allinased] &34 AFE"o] a5 o] lachrymatory factor(FE
A ete =27 AdE e

O &= 44 gdde] w9 Fa, AEe 71do] H= ofFo] ol 71A] W A
@i o, 53] wuw, SRS QulEd T3 o] Suoa F2E B
el gt 4&dds 7] FAAES B oH 7] "o, Al fistulosum, A. roylei,

pd eR

, A
A. galanthum¥ % AToziY WHAd F8Ads dods A77F 204171 =5

Bl ol AlAE S
JFJ *Zﬂmﬂﬂﬁﬂ o A= 7HA

- ey fboll= HhElE o 2ol o)F Wo] 8F, wolol oJF Wo] 23F, el
o3k ol 2% &, 33F°] HWalrl Bawa g7 WA ETl ug Aok

o
o _
5 AAg HA

]

]

=

- oA gk FHATE= 1967 El-Shafie$}t Davisell ©J8|A A& o 2 o] FofHaL,
o] AFE FaA Lol FHAE ZAAS= 5719 locusE ¥el v} 2 a(El-Shafie
and Davis 1967), 1991 39= Koops7F o5 5709 locus?} F3}e] otEAJolbd 3+
2o e EAE MEE FHAe #dHo] e AS wE vt e (Koops et al.
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1991), oI % m= Texas A&M thete] A5Hel oo At Ao AfolE AAs}
FAATE etEA oM AR 9 DFR 845 = = el o=

AR S AHE = e FAEAE NEedd(Kim et al. 2004a; Kim et al. 2005a).

it
% 1

Tl A FE AujEE SA FFE, A=Y G EFFe o8 JHe Sd¥elE Tt
A3 PSS Fodar, ) 3 FFS DFRF-A AL pre-mature stop codon®] U&=
Hol P} DFRFAA AA7 249 EAd¥e] JEj7 F/HE o1Fi AsS HHASF(Kim

et al. 2009).
- P HToll A FE AR = S E53 BepdolA FR A= S E5S avl
stH, FlollA €2 AAe 7t vdes=d olgfdt a4t Bepd 34 FF9 45
DFR %ﬂx}ﬂ oftd ANS frxAte] ZdAwolo] oA 1 Has

abQa, webd wE 3 EEs el 44 FES
S

7517\}/] complementation®] ¢J&|jA A Mol Yt ARENES B o (Kim et al.
2005b), ¥ ARLZTA FHS ANS FHAe] WE Fhaid 7|Qlgtes AR S WE

vl 21S(Kim et al. 2004b).

- Al BT, FEAC FAdHZ Y A HA GAE Fvlsk= chalcone synthase(CHS)
A2 Hdo] AASHA FaPorA WMol Hre As HELKim et al

3 =dWold  gold color¥gdte] A WAL chalcone
1somerase(CHI)E TEE fAAt] EAWo|7E AAA AT AR o] B
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[18 2-16] SFEA o}

FaRe B

= o

H+= dA7FMartin et al. 2005}, QTL #43 wW3sle] thib(Allium fistulosum)oll
shallot(Allium cepa)®] monosomic addition linesS o] &3)A <Fute] 5 Ao <o

o] FHHE FEshe AT A grhE AS Wel A+ (Hang et al. 2004)7F A3

AR AN
a1, H o= monosomic line?] #4413} candidate gene approachs o] -£3fe] Fup

oA fructan 4= 43l FHAES 2=d A3 (Yaguchi et al. (2008).

O 3 79 fructan FH F&FE VA= FAAHEre locus)E QTL +4 & S84 B9l
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A= Age] 2 oA @ Wi gube el ge w¥e Jedn

Wisconsin 8] Dr. Havey A7 152 Ayt 2007d°] Sulfur assimilation®l J&Oﬂ
+ candidate FAAE 2@ ek A mappingdtil, ©]Z A mapping® region®] %Fufe
nuky) =2 A3 AAE HAugs ARES W33, BT +4S 5k wew

Feole] el ¢F 0.78-0.800.2 A AT B3 (McCallum et al. 2007).

’

}

Ol =

-

AQL

_49_



J3k], .31

o

e
=3

~a
o

K

To

3l 3 §F 7l o

on

el

il

|
L

Mﬂ
TR

il

:rL

J

8

H(FH 2 109)

9 : Title(AE)/Abstract(£.2F)/Claim(

=

- 24 DB : WIPS, KIPRIS DB
=2

- 34

2-27>)

<3

2-26> %

(K&

il

=
g
A

ol

_(H

SERE

E
=

2-26>

<3t

U

ApA 2]

o

=

A4, FAA,
_50_

=

o

Al
A2
A3
A4
AS
Bl

=

[}
e

52

A

7} (B)

SE(A)




#2275 AR 7)% Bobd 53 P4
T2 SRR
Gifx Jx ojYyAx (LE]e Al3)x AFEEx* onion* (Allium cepa)* Allium*
%3} | shallots* (green bulb)*(dry bulb)x*
¥ Z]eFoF A4 YA and XFLE AR
BAEADNAY 370 vAx 5@ §08Def A
T T Al ¥ F A« A 3 A+ §-FF S+(molecular  marker)*
(DNA chip)* gene* marer* (quantitative trait loci)* QTLx*
genome* earliness* (insect disease resistance)#
Db aalx o] F gk T nlulx o gk 1O Slo] Hog
gz | TG | =x FEx 55 sAEYx AEAEAEYr  crossings
breed* hybrid* interbreeding* (male sterility)*
= Ao} 7323151* %élzd%]r* Z A callus*  transformation*
(tissue adj culture)
2454 7] %—X}* MEs FAHx Afs Xglo]Wsx seed* coating* steriliz*
priming*

O AU 53444

- Gy Allium Foll o=, e AlliumEel o} vhEo] AR A = 7hHF
2 Ag5E 450 Fae] B4 welel TEA.

- 1 A FE A 581200007) ¥ =R(247)e] FEHGO, ARE 2 on
ohol B8 ARAAE B AL F, GE 2-26504 Wi vhsh ol BAjT Y
He 229,

<E2-28> 7]l E7E B4 53dF
B o] Ak
75 7e 2% | BERas ekl
= g =

gl Al 72 8
FE A2 117 68
FE(A) =T A3 5 2
u}& A4 20 -
T A5 95 5
7] EH(B) s Bl 56 9
A 365 92
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oFul fEHobe] E3E #]Alole Kvasenkov oleg ivanovich7b 57718 & 93slo] ¢t=3

o] 9= A Fa Y, T HE o]ojx AXe [SEKI & amp(187), Matsuyama
plow mfg(137), u]=9o] Aujy2=Ex3|AH1271), 2Rl Mitsubishi agricult mach(8
) T w082 AR (TH 2-24).

INST DE GENETICA SI FIZIOL A PLANTELOR AL...- 4

UBE IND LTD 3

SEIREIIMD CO LTD 3

NAMNJING AGRICULTURAL UNIVERSITY 3
CHIYODA KIKO KK 6

MITSUBISHI AGRICULT MACH CO LTD 8

SEMIMIS VEGETABLE SEEDS INC 12
MATSUYAMA PLOW MFG CO LTD 13

ISEKI &amp; CO LTD 18

KVASENKOV OLEG IVANOVICH 57

~ISEKI &amp; CO LTD

-Seminis Vegetable Seeds, Inc.
~MATSUYAMA PLOW MFG CO LTD
-The State of New South Wales

~MITSUBISHI AGRICULT MACH CO LTD
-Veggie Vac Company
~CHIYODA KIKO KK
-Nunhems BV
=SEIREIIND CO LTD

NANJING AGRICULTURAL UNIVERSITY

*MORTHEAST AGRICULTURAL UNIVERSITY
-Seminis Vegetable Seeds, Inc TR TSETTEVIE
~Nickerson Zwaan BV

-STINE SEED FARM, ING *TONG YANUNG

-Lco, Franca «Liu Guangshan
«Gourmet BV

<1H2-25> =7 FoEdll A%
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