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¥ 8 (AlLIum)\ I3 750 T35 F AU(Stearn 1992),
Z0 9 Hbr¥X(Alllum fistulosum L.), %~ 3%x(Allium
cepa L.Common onion group), = = 7 (Allium
sativum L.), VU —%(Allium ampeloprasum L. Leek
group), = 7 (Allium ramosum L)% D% 20 FELL_ L3 &
JAIZRIA &N T 5 (vav der Meer 1997). %1%, HE
JEPEERIC PRS2 L HEER SN TR Y, BUETITEICHT
DT, BHCHAR, PEBLOEETESEE ST
(Ford-Lloyd et al. 1993 ; FEiR - % 1965). FHETD
RFXRSEORER TN <, RERRUBIN DR ST
T EEZBNDWNIE - (LI 2008). 2008 FEDENIZE
VB X OB AL 19,580ha, [UHEEIT 424,400t T
B ) (EMOKEEL HEEHE 2009), T DOAFEREIT b~ b, A
F =, Fav VIZRSE 440(1,202 Y, 2006 4) D%
FHICEHERH X CTH 5.

EIN D3R ¥ SRR I DIRIRMEDTE N & D> BRI
R, TER, WSRO SEHIRBISNTRY, MR
DBARLAL, TEREDS RIS - FEHLS,, JUSRREDS BELA
ORI HT 5. £z, TOH@ENIL, £FETD
T & TR A AL S D IRIE R X SRy A A &
T ORI, IVERE, TERED FUTARIER ¥,
REBENFICER T L L THA S TS RER - BIET
1956). 1990 AEARLIRE, MRZERFHIFICINTIL, ¥
BB TEWE 27T Fi SR FERE 7o T
W5 (£ 2008).

ABREIZ 31T D R F OB FEIL 852ha(4EHE 5147,
INHE R 29,2006(2EZE 4 1) TH 0 (BMKFER LS
2009), ZEAHOFRXEME 2> TS, BERICBT
2R XHFETEFED 84%7% 8~10 AICUNFET 5 [8~10
HEVERL THY, VTN BIRERF Th 2 GER AR
BB 1995). 8 ALV, 9HEY, 10A LY
DFEVEANY, BN ANTR 2 » HMER L%
4 H T4, 5 ), 6 Hhac s e L, 8 A,
9 H, 10 AIZINHET 5.

B EOR RN BT 2EEHREFL, ~&H, SO
99, REEE, BN, NERIEHORCEE 2008)T, JENT
WEAREHE, SOYRERB L OEREYHTH Y (s 1998 ; %[
2004), IFERGFEORAEN R XSS L CHBEREIND Z L
IXZAVEThhoT.

UTAE, EP O FREEHCIIIER O DSR4 5
PEBUER (Plate T OV L 2 SMELE OIK T AN B L
LT %. RFARGERFIEEEE R S50 40 em)lZ 3 4L

# 5

FEEE DO HLIER 49 20 em) 2 7 RBE CHiTTT 5 72
W, HEENLTH B ULHE TOFABRUER OFAITE
U< AMBAWE 2R T &8 5. AEIROFEAED T U s ThE
RENTRHITENTITZAROA, 2002 4E364TD (72534
EREUEEO T & 1) (R X R Rt Kt v
Z—RnETaT=r N5 2002120F, AR
I T D7ed, 2002 FELIHINBIAEL TV e LB R

LD, AIEREZ TS T CHlEid 5 & Stemphylium
BE O ET MR TED Z LD, AJERA T LR,
FRO—JERTH D LB OHND L DI/ T- (LM K3
FN, FERAZREIZ ST,

AXERMIFIL, YOSl (Plate T A)Fs L OHLLED
(Plate I BIZERD 6~7 cnffE OFFEHE~F5HE D%
CIREE(CLT ; 1 EarEMHRED 2 T 2FE & LT,
HLMBZEOREFTIOSNTWZHHE 191023, AJRH
BT RITTIE 8 B DV Th 5 FPL3E
IZEET HIEEZHAT D Z Lidlenolziod, it FE
EHRENT, ARICETLRIEE AL Thbil T
otz LinL, BEBHRUEROIEAIC L 25MLRE
DR T LOZ I, S BFRIZR TR TH D720
AIEIR & HERT & DOBARA Hl & LT T8 A IRIR O fRE 72
5N, BBRATER DML EFESS ) D BE SN

EF1L 2005 45 2009 4EF T, ALHEE L AR R
B3 (ALY SEAR 5 I FE R [ R e 2 2R )
IZBWT, HEABESUER ORAEFIR O 72 & ON [FjE
W LORFIERFORAETRE, FAERES LUBBRIC
B DA - F5e 21T o7, AimsUE, TOfRELD
FLDOIEHLDOTHS.

ARG D ZHEM % 85 o T A E R R B 5
BB L, [FUTRRR L, RIRFEIR B —
BRE ISR L L VIR IBM OB AR T D, £, AW
EIFTTHITHIY, REEEE G2 T\l e
(2, Wbt THEE A o T oniE N PR S ) —
B R SR THEIC, JUE N PR R R A PR B R
BHRIGEE @G ARmE N ), —HL R
ZEML, KR IR E NN B LIS R R AR
S i RHR 22 [l B I (BLE R R iRy, Ms
ITBUEN - BEAEWEIRAT IS =11, [FHAES
FEEM (R Agriculture and Agri-Food Canada)lZiZ,
DN DIEH OB E £ T

72, AWEEITOCHIY, HWURTIE L ZWHH
BN T2V T RTAGHRE BT o & — IR E =,
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TEAAFE FE R R I 72 FE w7 B =) 1 (Bl R i
TERFRE T2 v & —), R EMEER, R
& 1A K (BERHHER EH 2 v & —), ARFROIY ik
OIZIE U CHRRAGTIEN % 15 o 7= TERRAIF b o 2 SR BRI
R A RSO L, [RIRRER IR R TE T L (BB E R
FEERBI), K725 ZWHh) NI TR E R
FABG A E BRI, BIRE 7K, soduifiE
NI RS R PTG, ARG, A
JHHfEF IR < Bl L P 5.

EBIT, BIHEBREICIW T T AT - s
R 2 —PF R RESERELRE R 2 —
epEIN, W E A RELA SRS R ke X
—), [ ARl B2 e B K v & — 22 50
PG SCAT), [/ MR (B S R e v ¥
—ZE LR R, RIS R LR B
VA=), [FFECRBRTRIZCOENS S L& —%
P, BERERRO 58 E - BRI E B i o 7 —
Pl p ARG, & LR RS il o & — BRI - (BLE
WL m R RARIL o & —), FRREMR G 2 —
R, WFPEBIT RO T2 1o i AR
I FIRE Gl BRI, MR R A o (R AR HHE IR,
SR B ST S BRI AR -1, SBR[ & H ik
Wz1Z< L EBIZ, XRFFRATONWTELL D THEL
S 7oAt O FAEFEF AR 72 & OV A HABKER
WL LV EHORERTS.

BAR\ATFFEDFAT & S ST 372 0 Kbt L C
-3 - RAEHOFEETS.
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F2E.

X XIERRE O 22T Pleospora J&, ezttt
Ri% Stemphylium JFTH 5.

Pleospora Jg X+ D 5> HEM, /NETO D EM
(Loculoascomycetes), Pleosporales B, Pleosporaceae
BHZI®T 5 Barr 1990). HHEREIL Pherbarum TH Y,
Wehmeyer (196 DIZAJEE & L C 110 fll 6 b fll 2 #H L
TWDER, ZEAEDOEBEEHTHY, FEYHIREIL
Pleospora J& W28 © X U £ v 1%,
Rabenhorst(1857) D=4 ‘Klotzshe, Herb. Mycol. ed. 2,
n0.547 a-e, 548 in shed.” T» Y, Cesati and Notaris
(1863)12 & - Ti U Tz Fedk & v 7= (Wehmeyer
1961). AJBE I D 5 B3N ~RErE M, —
EREDTO D ZR L, EONEIZITHHERI AR O
BEART W6 - XY v MOF0 ) laf-% 8 AT
3% (Barr 1990 ; Webster 1985).

Stemphylium J&1%, Sbotryosum % IR L35
SEAH Td 5 (Wallroth 1833). AR DFEREILIE S
BERIC R DA RARE N LB LU 1800 AR HTHEH
Ew S HT DIEREIZ B 2 FCd A i ORI T H
ST EnD, %< OFFER LU S (R
1961). HAREIEH R 19521 Stemphylium & 4
e zoMER L LT Alternaria J& 39 i,
Macrosporium & 23 &, Thyrospora J& 4 FE)SFEHE S
T\ % . Macrosporium J& 1% Fries(1832) B L O
Berkeley(1838)IZ & » TENENFE L ENTZBTH 5
73, Elliott(1917)3 L O Wiltshire(1938)1Z & > T Fries
D Macrosporium J& % Alternaria J& O[5 )& %4,
Berkeley @ Macrosporium J&13 Stemphylium J&D[F&
BETHDZ EMNFEHSNT. $£72, Thyrospora JBIX
Tehon and Daniels(1925)IC L - TR SN TH D
73, Bongini(1931)i2 L ¥ Stemphylium J& D[R @54 T
HDHZENIEHEN, BRO 4 J@IE Stemphylium J& &
Alternaria B0 2 JEIZEH S 7= 1961). Z Dtk
Simmons(1967) 1% Stemphylium J& & — ¥ © & %
Preuss(185 )12 & ¥ 32 SV Ulocladium JRIZHEE L,
Embellisia J& (Simmons 1971) B X 08 Nimbya &
(Simmons 1989)23EM S, BUETIXZIND 5 & —
WelZ Stemphylium JBORMER & LT b L H 127
- 72(F)1l 2010). Stemphylium JB\ZET 5FEL LT
Ellis(1971 ; 1976)1% 7 f&, Yu(2001)(34#[EE 8 f,
Neergaard(1945)137 > ~— 7 7 FiA i L Tk,
2002 FREET 33 FEAEE ST 5 (Camara et al.

AN

WrRsE

2002). L22L, BUESHEIZISNTRA LBTFRENFER -
Wi XN Tk Y (Zhang et al. 2003 ; & 2009 ; Wang and
Zhang 2006 ; Wang et al. 2009), < OFIFML T\ 5.
AREL, EFRSm e L R BECIEL, B’
A LY R T 5 (Simmons 1967). /3411350414
JEHICHA L, D ETIIHROIREEE 2 A3 % (Ellis 1971)
FOERRHEEET 5.

A A4 B 8k A AR 2000121, &
FIERFOREE & L, Pleospora herbarum (Pers. :
Fries) Rabenhorst ex Cesati & De Notaris : &4
X Stemphylium herbarum Simmons 73 FCil SN D,
EINIZIs1T 2 AR ORIEEHNT 1911 4E0> [ AAKEAHEE
Fl ThLN, AEFEZENTIE TECKIZBWT
P. herbarum \Z X 5 XX BOIRENPHEL TR, BH
BV THEEL TS LT L TWDORHH
191D TH Y, FRHORA OFLHITRV . BERIEONT
2% gt A AR BES ) (M 1925)IC itk ST,
ZNHENICEIT 274 OPFEER TH D LEZ BN,
D%, AJH, BEFB I OEREERER RETHD &
B2 HDWIE S B O OIURELE UTo R & - 7273,
EI1929)78 2 b DOIFEDHTR - I ONT, FER
W - SCIRAN 72 FLESIRES 21TV, ENENRIRiETH D
EERETDMAEREL, TNEEH L £, I4E
(272 > TLHEH 5 (2000) 1% Stemphylium vesicarium
(Wallroth) SimmonsGE2 A Pleospora sp.)% AJiH oD
PR E L TBMT 5 Z EEEREL TV, FE(1998)i%
EIRIRT F 1T D FERGIE OB S B & b L TRV 2
EERELTWD. LLEBENIZBET 5 AR 53
BROFTRTTHD. HEH(1998) DA DOHEEIZ DV Tl
HIZERLTNE B0, WO T b
PRRAEGHTR L ORAERBUIC OV TRt S TR 53,
AIRDFAER LOWEOERIIAATHS. W
I, #[E(Cho and Yu 1998 ; Yu 20013 L OPE(E
2009 ; Tai 1979 ; 25 - # 199DICHBW T H AR OFARL
FERDH Y, RXFFEEDMTOINTODHT V7 TIIALFE
LT EEZLND.

HERYNIE O TR AR & AR RO BIRIZ SV TIRE
L7258 B Y, Wiltshire(1938) X HERHF OFIR D 1
D To 2% P herbarum DASERMARD S botryosum T
bBE L. LnL, Simmons(1985)i P herbarum @
2 A TEROBHEFTEZITV, REORZERMRIT
S.botryosum & IFERERINCILI2 B Z L2 LT LTz,
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% Z ¢, Simmons(1985) (% P.herbarum(k3%) %
S.botryosum DFERMRTH 2 HHE Pleospora tarda
Simmons & P. herbarum (BRFNC L 2TEEAKTH D
& LTe. F£72, P herbarum (BeE%) OAREEMNAE LT,
HifE Stemphylium herbarum Simmons ZAlF% L7-.
S.vesicarium @ & & R IZ DO W TIX P alli
(Rabenhorst) Cesati & De Notaris Z+H L T\ 5 HF
%88 6\ 5 A3 (Llorente and Montesinos 2006 ; Rao and
Pavgi 1973 ; Rossi et al. 2008), MO [RIREIRIZOU
TR R DM TN TV 7212, Simmons(1969)
X Pleospora sp. ML TW5s. ENTHYH,
S.vesicarium D52 AN Rao and Pavgi(1973) 23t
L7c P alli &TERERNZIERIL TV 2RI S 2000) & 0
IBERERIIH D OO, HAMYIEA BEQ2000)123
W Pleospora sp. A LT 5.

H AR 4 B#kiZT Stemphylium (Pleospora) &
\C L BEE LT, Pherbarum(iz%) Tid= VU El, < 2
B72 L 6 B 147, Svesicarium TIERF, v =2 va
YT AL —, AIVHO 3T O EN TR S TH
5. ZHOWREDOHERCET 2072, T
AT T AT I TEANPIBRIZ B % Jn LGk &
1992 ; $6JF 1973a ; JEHD 2004), T2y AT AH
—IZRW TR DR 22 5 L SEAIBLERICBE S 5 kR
()11 19922362 DH T %.
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HIE RAERBLEWE

AFHERIHIT 1911 FITH T & - THRE Shroiid
THHR, TOFRELIOWEOEREICET WA 1372
VY DTz, RETITAIREIZ BT 2 A% OB arsME
JRBERS J OAIR OB G- AR ST D S EBBERUER D
FAFERLLORAEHBLZHE L. 6IC, BtafsM
TEIRBER & O A BERCEIR O EIEFERIRIY & TSR
FEEEDBR, FE L IEOBLE, itk OB ABHEUER
DN FTREFEIC SV T HIRE LT,

F18. dUEEICHITIREERE

HBRAE

FHAEIE, 2007 F 9~10 HICAHBHEN D EE 2 2 XH,
Hedr 4 ST (BL - IRBUR) AN 3 1T 3 BTN OO FE
32 [ & X RIAT 72, FAEA BB LOFAETNIE, 9
A 21 Bizdb bt LOVEHET, 10 A 2 HIZSE LTI &
OREMT, 10 A 19 BizfhzEdd, 10 A 24 RIZE)IHT
Fefti Uiz, TR Y, AL K OVEARET
134 10 [, FVANTE JOSELNTEA 4 W, e
%3 MY, JBJNTHIE 1 3 CfTo 7. db3bifs, LRy,
RIBMTCIZ 9 A & 0ER, SEILET, (&, JB)ImTix
10 H &R ARIBIC, 1 85HIZY 20 BEX2 7 D
Fh 40 BRAFHA LT
EOFEHEHBNY, HEH TomERIc R A9 2 et e
CHEG PR AE T D BEAUREBEC 0 TR L.
FEAVRBEIIFIRIREE T, BERUABEIE Table 3-1-1 12 L
7o 0~4 DS, FHEABEUERIL Table 8-1-2 1278 L7172 0
~4 ORI LIZR3> TRHAEL, KRIZL > THRFEL
R U7 BNE = PEREEEE ~ AR - &K
5% 4 x 100. BEAURBRIIREICIRSCZHIE L, HEABE
FOERITHPLEE 3~4 BELZREL, KOFHEREDREND
BEDOFIFHEE A T OMROFITFEE L L1z, 7238, LIKED
] 5 3R 1 T CARERBR & Rk oD 7 15 Ol & S0 L
7o, ATRARERS X 0 BB A BRI, BMEE T ML
DEOBEERZATo T2, JefbiUREER X OBEAUREEE, 7
BE RICIERR Lo A S B0 BlER L, SOBEBUEiRIT s
AT A TR HI D B0 BlEE Lz, Jefbiuistid 1 @56
720 10 RBE, BEAURBET 0~10 JRBE, HEEOBESCEIRIT
1ESEHTY 0~9 FRBE A B LT,

HBRER

A L7z 82 MW TIUZIW T b takE bt /e
5 N S EBRUER DOFADFED Hiviz(Table 3-1-3).
UWNTRLOTREE b 18 R T TSR BIE A 25 BT IR (BRI

Table 3-1-1. Disease index of spot lesion

0= No symptom

1= Less than 5% of leaf area is covered with lesions
2= 5~25% of leaf area is covered with lesions

3= 25~50% of leaf area is covered with lesions

4= More than 50 % of leaf area is covered with lesions

Table 3-1-2. Disease index of yellow mottle symptom

0= No symptom

Less than 10 small (c.a.10 mm?) ambiguous lesions per

1= leaf are found

More than 10 small ambiguous lesions per leaf are
found and total area covered by leasions are less than 5

cm? per leaf or some small clear lesions per leaf are
found

Large (c.a. 25 mm?) clear lesions are found and total

area covered by lesions are less than 2 cm? per leaf or
only small ambiguous lesions are found and total area

covered by lesions are more than 5 cm? per leaf

Large clear lesions are found and total area covered by
lesions are more than 2 cm? per leaf

XAy C&, Wi OPHAZRRE A I IREEH IR S A7
Mmootz
FASFURBEORIFRRNY, b LOghET T
THOBEZZBNTH 90%LL ETHo7e. DMz
HAIZE W T, FILETNO 1 BESHZERE, Wb
IR 50% LA LT v, ARFAEDRIRE LTSRN
JERE BT DN E N E B L N E otz JeRbhUR
BE EIZTERR U 7 B 2 BEANEE T ORlEE Lo, SERNW
MERLT, FEREHEB LS OYH & & bIcBiss
Sh, BEUREIIMER SN2 o7 (Table 3-1-4). E#
MTds L OGHET L, JeRbaumBt EICBERR R &~ LR
FIIFX S OIREDIRTET DL OEIE A 33.3~42.5%
ThHoTend, HHTRIOEEIG O RE LR O
BB S AT EIE DY 90.0%IZEE LTz,
BEAJRBEDFEIR R OFSAEBSHUT, FINEE 0~10 2
11 %, 10~25 75 12 [, 25 DL B 9 MG Th o7
(Table 3-1-3). F&FHE5k 1 IHBERFER 5% LU FTH Y
ZHUIHESH T2 0 10 JRBELA TS 95, A L7z 32 [
Sip 23 WSV TIIBLAIRBE ORI 25 LU R K
W72 0 SEEFIRHERC L LUT), 772 bR 72 0 ONFBERL
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1L 10 ELLT &, BARITDRD o7, BELEIREEDOIIR
JED 25 L ETH o700k, A3k 6 B, KIEITN 2
[53 LOBHETN 1 B CTh o7z, AFF 118 DOBEA
BECOWTRERE ISR U7 & B T CElgs Lzt
F, BERHE LR, SUYRE & ORAEGE G ;
PlatellA, C, D)2% 116 J5E, HEEFHRFITIOT)> 2 JpbiE
DHTHoT-. TR & BBRO T OFIE O 25E -
BIMEITZERET DY 98.3%, EBBEFDS 1.7% CTd - 7=(Table
3-1-4). TERFROBEARBE & BB ISR RLL,
JREAREIC L0 KA 5 Z Lix & Rrnol.
HOBERUER DS FBIHICB T 5 5FEIT 3.1~61.3 T

%132 B

HY, FLETTRIFE 3.1~16.9 LR MEAICH -
7=(Table 3-1-3). F&Wite4k 8 DL LSRR DI BGEL
1%, 0%25 15 H3, 0.1~10%75 6 5, 10~20 7 6
%, 20~30%72° 2 [, 30~40%72° 2 [, 40%LL 1
N LS CTh ol HEBRUERIS AL A SR F T
B LIRER, TN COROBRUEIR CHALIFEE L e
X 72(Table 3-1-4 ; Plate 1 B). #®{AEMAFIREL T3
BOsAEAEB L O AR Sz (Plate TA) DI
R UT, HABEUER TN T OBNEIL O IZHER

Nz, BERT, GHEl7R EOIWRENEHE L-BG(E O
WIDOT — X IIEM) TIE, SUWENRIET 2HE6bH o

Table 3-1-3.  Occurrence of brown oval lesion of Welsh onion leaf blight and yellow mottle symptom in

the fields in Hokkaido (2007)

Brown oval lesion

Yellow mottle symptom

Leaf tip blight

Spot lesion

. Disease a
No. Locality Area Incidence(%) Dlsea_se severity More than 3(%)
severity
1  Hokuto Ninami-ohno 100 30.0 45.6 175
2 Chiyoda 100 13.8 15.0 0.0
3 Ippongi 100 313 16.9 0.0
4 Hagino 100 33.1 45.0 12.5
5 Higashimae 100 6.9 175 0.0
6 Inasato 95.0 25.0 16.9 0.0
7 Mena 92.5 18.1 18.8 0.0
8 Mena 100 20.0 231 25
9 Higashi-kaihatsu 100 25.0 54.4 32.5
10 Higashi-kaihatsu 97.5 25.6 43.1 20.0
11  Nanae Midorimachi 85.0 21.3 26.3 5.0
12 Nakajima 100 13.8 10.6 0.0
13 Nakajima 100 10.0 41.3 10.0
14 Nakano 82.5 4.4 14.4 0.0
15 Nakano 725 5.0 16.9 0.0
16 Tohgeshita 715 10.6 23.8 5.0
17 Ohnakayama 55.0 6.3 61.3 42.5
18 Ohnakayama 62.5 131 10.0 0.0
19 Ohkawa 100 19.4 30.6 5.0
20 Ohkawa 95.0 10.6 8.8 0.0
21  Kuriyama  Fuji 100.0 5.0 16.9 25
22 Fuji 95.0 0.6 7.5 0.0
23 Fuji 715 31 11.9 0.0
24 Asahidali 45.0 0.0 31 0.0
25 Naganuma Maizuru 100.0 31.3 26.3 10.0
26 Minami-naganuma 100.0 5.0 33.8 7.5
27 Chuoh 100.0 25.0 55.6 30.0
28 Kita-naganuma 75.0 21.3 319 0.0
29 Date Kogane 97.5 1.9 42.5 25.0
30 Nagawa 100.0 219 413 15.0
31 Usu 100.0 46.9 8.8 0.0
32  Asahikawa Kamuikotan 75.0 0.6 25.6 10.0

#Percentage of the plants whose disease index is more than 3
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Table 3-1-4.  Percentage of fungi observed in each type of lesion obtained from various fields in Hokkaido (2007)

Percentage of fungi observed (%)

Number of fields Number of

collected lesions Stemphylium +

Lesion Locarity diseased leaves  observed Stemphylium  Peronospora - Alternaria
Puccinia®
Leaf tip blight  Hokuto 10 100 96.0 4.0 0
Nanae 10 100 99.0 1.0 0
Kuriyama 4 40 100 0 0
Naganuma 4 40 57.5 42.5 0
Date 3 30 66.7 333 0
Asahikawa 1 10 100 0 0
Total 32 320 90.0 (288)° 10.0 (32) 0(0)
Spot lesion Hokuto 5 25 64.0 36.0 0
Nanae 4 13 84.6 7.7 7.7
Kuriyama 0 0 —¢ — —
Naganuma 4 40 22.5 75.0 2.5
Date 3 30 30.0 70.0 0
Asahikawa 1 10 90.0 10.0 0
Total 21 118 45.8 (54) 52.5 (62) 17(2)
Yellow mottle  Hokuto 10 90 96.7 33 0
symptom Nanae 9 81 96.3 3.7 0
Kuriyama 4 12 100 0 0
Naganuma 4 36 30.6 69.4 0
Date 3 27 59.3 40.7 0
Asahikawa 1 9 100 0 0
Total 31 255 83.5 (213) 16.5 (42) 0(0)

#Peronospora or/and Puccinia were observed with Stemphylium in a single lesion
® Number of lesions observed the fungi

¢ Not observed

720, SOHEEOLDBIERINDERILRL, NERD Table 3-2-1. Disease index of rust disease
FANTEERIRE DG L CWAERRH SN E 7o iz,

0= No symptom is found

Some lesions are found on less than half of
leaves per plant

%2 8. BeEAERE S URERBERD 1=

SR L hRERE S DR
HRER % o= Many lesions are found on more than half of
B - " leaves per plant
FHAIE 2005 4:~2007 4 E TO 3R], ERHEHNOIL
SEHT & OVEARET 00 % R S BT B T ERE L 3= Many lesions are found on all leaves of a plant

o AES I 2005 AE~2007 45 % ClH—0> 4 (A~ and leaf death does not occur

D @) 2 %8I iE L. BERETTIE, 2005 431 A large amount of lesions are found on all

(R [, 2006 4E1 2 FHE(F 35 1 OV G B 2 1410 leaves of a plant and leaf death occurs
AT L, 2007 FFITFAEZ S L e o 7. SRREITA
DENERIQ~3 VEI)IZOWTITo 7=, & B0 ERER PREEX 7 APA~10 A FAIEZIX 11 A FAIETH

NEUVERINSIER 1, 2, 3 LIFRL, ZhENn8H & 10 A BRIV, SRR OINRER T % ikt L 7=, 3l
D, 9A LY, 10 H LV ERIL T D, MREUE 1355720 20 ¥k x 3 » AT 60 Kk L L. 3EkL



8 JCHETE TR A B TR
A & AR BRI AR X OBEBEYRE TH DLW, I UYH,
HEDRORAERGHE Lz, &l L ORBRIIIER
OB RIFEE & 7] UALYE(Table 3-1-DIZ L7zhd > CHE
L7=. &0Y%IE Table 3-2-1 \Z/R L2 FEHEIC L=3- T
PE LT, £, PRAERHCAEYS X 0 R URBE £ 21
BEAYBEAEREL L, BEAMEE T~ CNBE OB OB Z1T ),
Bl SR E OIS AR LTz

BERIER

AR T, RIEOFEEMRA & AR
D HAVIIREEIY, 18 s AR BE GERE AU BE + BE Rp
BE) & S ABRUERICARIC Xy T &, PRIMNZEBELRE
oY2 gV A /ey

Serhmbt

FEREFUIBE EICTERR U 72 B 2 BEAMEE T CRLEE L 7o fs
I, ERIREE OB HER SN EIAE, RERES T
2005 4F74% 93.7%, 2006 4% 99.0%, 2007 4% 98.1%
T& - 7=(Table 3-2-2).

2005 FOFRERTIL, SeAbIVREHL 7 A 156 H~8 A 15
HIZWF L, 8 A 15 H~9 A 26 BITRIFHEESHINL,
WO T H U E TIZRIFREERD T5%LL
L& 722572 (Table 3-2-3). 10 HIZA D & EWIEFREER O
ii%@btﬁ%k,%ﬁh%ﬁ%%ﬁﬁ?btﬁ%ﬁ
boto. FEPEBRTORRIL, XEPOLHEAEITL
BE By Sl e B O HERY AR DA VIA TR, %ﬁnﬁﬁéz
SR RBZEICEBRLDTHoTZ. 2006 I
2m7$@ﬁﬁ BT, SERIVREBLOZ AT 2005 4

TIZFRRICHER L, 2006 4F1 16 B+ 10 B4, 2007
Em12ﬁ%¢7ﬁ%@%%%%mﬂﬂi&&ot
(Table 3-2-4, 3-2-5). W NOFEFRIZIHBNTSH, 8
HEY, 9HEY, 10 A &Y R DIRICFIRESRHIHEIN
LT fEHMA2F8D BTz,

EERBRGWE 132 5

B RimRBE

BEAREE FICTERRL U7 % BEfREE T ORI LT R,
IERRE DS EI CHBIZR SN EIAE, 2005 RS A~D [E

55T 86.3%35 LUV E 45T 30.3%, 2006 4203 A
BT 20.0%, 2007 448 A [lli5 T 36.3%3 LUV B,
C, D BT 17.9% &, Wil b Jebiumet & ik L
{KV MEAIC & > 7-(Table 3-2-2). —77, HERRE &~ &
A, SOYRRE I BBIREED 1 DORRBE LIZEIE S
MIZEIAIE, 8.9~80.0% & JefbAUREE & il L CEino
7o TERSREE & IRAE L QUWIRIEE & LCiE, 2005 0
E B CIXEBBIRESMEH LT, oy
TEHAREFHETIX S OWHEBME S LT,
%mﬁwAl%@%ﬁmﬁi&kr@%Fﬁﬁ%ﬂ
43.8, 39.6, C Mo 8 A L {FAITIE 39.6 ITEL
(%Mﬁﬂq@,_n%@@%fi%ﬁﬁ%%é%bt
(Table 3-2-8). &9 & BEAJRBEORAEHERL TIX, <&
JRNEICHIR L, ZOBREIRORIFENDT 5 & &
2, BEAURBLORFEE NN 2 EHm AR btz
(PlatelllA). F7-, BELAURBEORBEILEIT L TRAEL
T2 EIFOFIFE DWW OTRE SN HIE RN U,
FHEEIGIZEWTS, b ORES CIEIERRRE &~ &
93 DI RLN BWEIG TR & N7=(Table 3-2-2).
IR AL CBERIRBEANZ FE L7241, 2005 4D B
5500 10 H & 0 (EREERIRBEDRIFEL 29.2, R LD
FEIFIE 37.1 ; Table 3-2-6, 3-2-12), 2006 G0 A 5D
10 A & v {ERI(R 325, [F 89.6), D E¥Em 9 A L1k
(A 28.3, Al 54.2) THFE®H b L7z (Table 3-2-7,
3-2-13).

2005 0 E W35 CIEERBERN L L. BERF OB
SIRBE & BBER NS EL L, BRI K0 e E
ZXRIT B Z LN TE R - 72720 (PlatelllB), Table

Table 3-2-2.  Percentage of fungi observed in each type of lesion obtained from various fields (2005~2007)

Number of lesions

Percentage of fungi observed (%)

Stemphylium +°

Lesion Year Field
observed Stemphylim o ) Alternaria
Peronospora  Puccinia Alternaria

Leaf tip blight 2005 ABCDE 333 93.7 0.6 0.0 4.2 15

2006 ABCDFG 210 99.0 0.0 0.5 0.5 0

2007 ABCD 154 98.1 19 0.0 0 0
Spot lesion 2005 ABCD 51 86.3 3.9 0.0 0 9.8
E 76 30.3 0.0 0.0 355 34.2

2006 ABCDFG 30 20.0 80.0 0.0 0 0

2007 A 101 36.6 59.4 1.0 3 0
B.CD 95 17.9 253 36.8 4.2 15.8

& Peronospora or Puccinia or Alternaria were observed with Stemphylium in a single lesion
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Table 3-2-3.  Seasonal incidence of leaf tip blight of Welsh onion leaf blight in 2005 (incidence : %)

Feld Cropping Date (month/day) of investigation
season 7115 7/26 8/4 8/15 8/25 97 9/16 9/26 10/6 10/17 10/27 117
A 1 0 0 40.0 65.0 7.7 98.3 —2 - - - - -
2 0 0 26.7 46.7 53.3 80.0 95.0 91.7 - - - -
3 0 0 0 17 133 33 58.3 83.3 61.7 45.0 - -
B 1 8.3 0 0 58.3 75.0 — — - - — — -
2 0 0 0 26.7 35.0 30.0 417 75.0 96.7 91.7 — -
C 1 17 0 0 - - — — - - — — -
2 0 0 17 83.3 95.0 817 95.0 100 — - - -
3 0 0 0 433 61.7 35.0 91.7 85.0 88.3 96.7 — —
D 1 0 0 33 333 50.0 53.3 65.0 98.3 — - - —
2 0 0 0 117 217 41.7 55.0 733 91.7 61.7 - —
3 0 0 17 8.3 8.3 26.7 417 85.0 7.7 51.7 433 30.0
E 1 0 0 17 88.3 100 100 — - — — - -
2 0 0 0 817 46.7 91.7 95.0 100 — — — —

% Not investigated because the plants had been harvested

Table 3-2-4.  Seasonal incidence of leaf tip blight of Welsh onion leaf blight in 2006 (incidence : %)

Field Cropping Date (month/day) of investigation
season 7112 7124 8/4 8/16 8/25 9/6 9/15 9/26 10/6 10/16 10/26 11/6
A 1 0 0 0 0 33 90.0 98.3 —2 — — — -
2 0 0 5.0 6.7 16.7 83.3 96.7 96.7 - - - —
3 0 0 0 0 0 33 25.0 70.0 70.0 5.0 0 0
B 1 0 0 13.3 25.0 - - - - - - - —
2 0 0 17 5.0 16.7 66.7 - — — — — -
3 0 0 0 0 10.0 483 233 70.0 98.3 93.3 - —
Cc 1 0 0 15.0 20.0 7.7 80.0 — — — — — -
2 0 0 5.0 1.7 533 55.0 50.0 93.3 - - - —
3 0 0 0 17 10.0 133 20.0 7.7 90.0 45.0 517 -
D 1 0 0 33 8.3 48.3 83.3 783 96.7 98.3 - - -
2 0 0 0 0 20.0 61.7 48.3 65.0 63.3 75.0 46.7 10.0
3 0 0 0 0 83 36.7 40.0 46.7 56.7 50.0 18.3 17
F 1 0 0 0 17 17 15.0 333 — — — — -
2 0 0 0 0 0 5.0 6.7 10.0 - — — —
G 1 0 0 0 0 28.3 25.0 45.0 78.3 817 733 — -
2 0 0 0 0 8.3 117 25.0 30.0 48.3 40.0 15.0 -

% Not investigated because the plants had been harvested

Table 3-2-5.  Seasonal incidence of leaf tip blight of Welsh onion leaf blight in 2007 (incidence : %)

Field Cropping Date(month/day) of investigation
season 7119 7/30 8/10 8/21 8/29 9/11 9/19 9/28 10/9 10/18 10/29
A 1 0 0 0 133 51.7 —2 — - — — -
2 0 0 0 217 43.3 85.0 15.0 8.3 0 — —
3 0 0 0 8.3 21.7 10.0 0 33 17 0 8.3
B 1 0 0 5.0 733 76.7 - - - - — -
2 0 0 0 26.7 51.7 83.3 80.0 63.3 - — -
C 1 0 8.3 0 - — - — - - — -
2 0 17 5.0 46.7 98.3 100 100 - - — -
3 0 0 1.7 51.7 81.7 98.3 95.0 96.7 93.3 90.0 -
D 1 0 5.0 28.3 70.0 81.7 100 — - - — -
2 0 0 0 11.7 58.3 51.7 0 0 - - -
3 0 5.0 33 36.7 81.7 5.0 0 0 0 17

% Not investigated because the plants had been harvested
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Table 3-2-6. Seasonal incidence of spot lesion of Welsh onion leaf blight in 2005 (Disease severity)

Feld Cropping Date (month/day) of investigation
season 7115 7126 8/4 8/15 8/25 97 9/16 9/26 10/6 10/17 10/27 w7
A 1 0 0 0 17 8.8 16.3 —a — — — — —
2 0 0 0 25 21 8.8 75 7.1 — — — —
3 0 0 0 0 1.7 0.4 17 0.8 13 17 — —
B 1 2.1 29 5.4 54 9.6 — — — — — — —
2 0 0 0.8 13 5.0 2.5 2.5 8.3 25.8 29.2 — —
c 1 0 0.8 5.8 — — — — — — — — —
2 0 0 0 0.4 0.8 13 0.8 0.4 — — — —
3 0 0 17 13 2.9 0.4 0.8 0.8 0 13 — —
D 1 0 0 0 3.3 13 2.5 13 5.8 — — — —
2 0 0 0 13 0 17 17 5.8 8.8 7.5 — —
3 0 0 0 0.4 0 13 0.4 0.8 21 38 6.7 38.8
E 1 0 0.8 26.3 10.8 8.8 9.2 — — — — — —
2 0 4.6 34.6 40.0 44.2 46.7 68.3 58.3 — — — —

% Not investigated because the plants had been harvested

Table 3-2-7.  Seasonal incidence of spot lesion of Welsh onion leaf blight in 2006 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7112 724 8/4 8/16 8/25 9/6 9/15 9/26 10/6 10/16 10/26 11/6
A 1 0 0 0 0 0.4 3.8 4.6 —2 — — — —
2 0 0 0 125 133 4.2 5.8 8.8 — — — —
3 0 0 0 0 0 0 0.8 21 5.4 26.3 18.8 325
B 1 0 0 0.4 25 — — — — — — — —
2 0 0 0 0 0.8 0 — — — — — —
3 0 0 0 0 0 13 0.4 0 0.8 0 — —
C 1 0 0 0.8 33 7.5 9.6 — — — — — —
2 0 0 0 29 4.2 17 17 17 — — — —
3 0 0 0 17 0.8 0 0.4 0 0 13 7.9 —
D 1 0 0 0 6.7 175 24.2 26.3 15.0 14.6 — — —
2 0 0 0 3.8 5.0 8.3 9.2 17 0.8 125 19.6 28.3
3 0 0 0 29 33 7.9 4.2 17 13 8.8 12.9 13.8
F 1 0 0 0 0 0 0 0 — — — — —
2 0 0 0 0 0 0 0 0 — — — —
G 1 0 0 0 0 0 0 17 2.9 21 29 — —
2 0 0 0 13 0 0 0 17 0.8 0.8 0 —

% Not investigated because the plants had been harvested

Table 3-2-8.  Seasonal incidence of spot lesion of Welsh onion leaf blight in 2007 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7119 7/30 8/10 8/21 8/29 9/11 9/19 9/28 10/9 10/18 10/29
A 1 0 0 0.4 43.8 40.0 —a — — — — —
2 0 0 0 5.4 5.8 13.8 45.4 45.8 53.8 - —
3 0 0 0 33 0.8 36.7 81.3 45.0 25.4 27.1 35.8
B 1 0 0 0 0.4 0.4 - - - - - —
2 0 0 0 0 0 0.4 0 21 - - —
C 1 0 27.1 63.3 - — - — — — — —
2 0 0 17 4.6 5.8 21 0.8 — — — —
3 0 0 9.2 12.5 7.5 13 25 21 13 1.7 —
D 1 0 13 0 33 4.2 29.6 — - - - —
2 0 0 0 25 33 30.0 7.9 25.4 — — —
3 0 0 0 0 0.8 7.9 15.8 321 20.8 317 22.1

% Not investigated because the plants had been harvested
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Table 3-2-9.  Seasonal incidence of yellow mottle symptom in 2005 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7115 7126 8/4 8/15 8/25 a7 9/16 9/26 10/6 10/17 10/27 117
A 1 0 0 0 0 6.7 29.6 —a — — — — —
2 0 0 0 0 0 17.9 35.8 52.5 - - - -
3 0 0 0 0 0 0.4 5.0 138 38 7.9 - -
B 1 0 0 0 0 17 - - - - - - -
2 0 0 0 0 0.8 0.8 5.4 17.1 254 24.2 - —
C 1 0 0 0 — — - - - — — - -
2 0 0 0 0 29 18.8 29.2 50.0 - - - -
3 0 0 0 0 0.4 54 9.6 18.3 15.8 19.6 - —
D 1 0 0 0 0 21 6.3 27.9 40.0 — — — —
2 0 0 0 0 13 17 12.9 22.9 17.1 279 - —
3 0 0 0 0 0 0 12.1 12.9 71 25.4 329 20.4
E 1 0 0 0 0 33 14.6 - - - - - -
2 0 0 0 0 0.8 75 225 27.9 - - - -

% Not investigated because the plants had been harvested

Table 3-2-10.  Seasonal incidence of yellow mottle symptom in 2006 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7112 7124 8/4 8/16 8/25 9/6 9/15 9/26 10/6 10/16 10/26 11/6
A 1 0 0 0 0 0 2.5 7.9 —a — — — —
2 0 0 0 0 13 33 15.8 37.9 - - - -
3 0 0 0 0 0 0 0 42 183 38.3 6.7 04
B 1 0 0 0 0 - — — — — — - —
2 0 0 0 0 0 17 - - - - - -
3 0 0 0 0 0 0.4 29 4.6 26.3 14.6 - -
C 1 0 0 0 0 29 7.1 — - — — - -
2 0 0 0 0 0 0.4 6.7 14.2 - - - -
3 0 0 0 0 0 0 0 29 7.9 7.5 3.8 —
D 1 0 0 0 0 13 6.3 5.8 225 40.8 - - -
2 0 0 0 0 13 38 29 11.3 27.1 213 7.1 13
3 0 0 0 0 0.4 2.5 4.6 7.9 121 20.4 125 8.3
F 1 0 0 0 0 0 0.8 17 - - - - -
2 0 0 0 0 0 0 0 0 - - - -
G 1 0 0 0 0 0 0 17 6.7 18.8 20.8 - -
2 0 0 0 0 0 0 0 42 6.3 117 42 -

% Not investigated because the plants had been harvested

Table 3-2-11. Seasonal incidence of yellow mottle symptom in 2007 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7119 7/30 8/10 8/21 8/29 9/11 9/19 9/28 10/9 10/18 10/29
A 1 0 0 0 13 17.9 —a - - — - -
2 0 0 0 0 17 233 45.8 39.2 317 - -
3 0 0 0 0 0 23.8 39.2 27.1 14.2 54 5.0
B 1 0 0 0 0 0 - - - - - -
2 0 0 0 0 0 38 10.4 4.6 - - -
c 1 0 17 60.8 — - - - - — - -
2 0 0 0 0 25 19.6 59.2 - - - -
3 0 0 0 0 1.3 10.4 133 17.9 16.7 20.0 -
D 1 0 0 17 0 0.4 19.2 - - - - -
2 0 0 0 0 0 12.1 24.2 16.3 - - -
3 0 0 0 0 0 0.8 17 0 25 13 21

% Not investigated because the plants had been harvested
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Table 3-2-12.  Seasonal incidence of downy mildew of Welsh onion in 2005 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7115 7126 8/4 8/15 8/25 97 9/16 9/26 10/6 10117 10/27 w7
A 1 0.8 0.8 0 5.0 0 0 —a — - - — -
2 0 0 0 25 0 0 0 0 - - - -
3 0 0 0 38 33 0 0 0.4 5.4 20.0 — —
B 1 0 0 0.8 0 0 — - — — - — —
2 0 0 0 0 0 0 0 0 5.0 37.1 — —
c 1 0 0 0 — — — — — — — —
2 0 0 0 0 0 0 0 0 — - — —
3 0 0 0 0 0 0 0 0.4 0.4 0.4 — —
D 1 0 0 0 21 0 0 0 0 — — — —
2 0 0 0 0 0 0 0 0 0.4 15.4 — —
3 0 0 0 0 0 0 0 0 0 10.8 19.6 66.7
E 1 0 0.4 0.4 4.2 0 0 — — — — — —
2 0 0.4 0 0 0 0 0.4 0 - - - -

% Not investigated because the plants had been harvested

Table 3-2-13.  Seasonal incidence of downy mildew of Welsh onion in 2006 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7112 7124 8/4 8/16 8/25 9/6 9/15 9/26 10/6 10/16 10/26 11/6
A 1 0 0 0 0 0 0 0 —2 — — — —
2 0 0 0 19.6 13 0 0 15.4 — — — —
3 0 0 0 0 0 0 0 0 27.1 45.4 73.3 89.6
B 1 0.4 0 0.8 29 — — — — — — —
2 0 0 0 0.4 0.4 0 — — — — — —
3 0 0 0 0 0 0 0 0 0 0 - -
c 1 0.4 13 0.8 4.2 17 0.4 - - - - - -
2 0.4 1.7 0 0 0 0 0 0 — — — —
3 0 0.8 0 13 0 0 0 0 0 3.8 133 —
D 1 0.8 0 0 13 0.4 0 0 3.3 0 — — —
2 0 0.8 0 0.4 0 0 0 0 25.0 271 45.4 54.2
3 0 0 0 13 0 0 0.8 0 12.9 19.6 37.5 45.8
F 1 0 0 0 0 0 0 0 — — — — —
2 0 0 0 0 0 0 0 0 — — — —
G 1 0 0 0 0 0 0 0 0 0 0 — —
2 0 0 0 0 0 0 0 0 0 0 0 —

% Not investigated because the plants had been harvested

Table 3-2-14. Seasonal incidence of downy mildew of Welsh onion in 2007 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7119 7130 8/10 8/21 8/29 9/11 9/19 9/28 10/9 10/18 10/29
A 1 0 14.6 45.0 8.3 0 —a — — — — —
2 0 0 10.8 5.4 25 9.6 16.3 43.8 4.2 - -
3 0 0 14.6 21 0 15.4 0.4 39.6 2.1 12.1 0.8
B 1 0 0 0 0 0 - - - - - -
2 0 0 0 0 0 0 0 0 - - -
C 1 313 39.6 4.6 — — — — — - — —
2 0 0 21 0.8 0.4 0 0 — — - -
3 0 8.8 325 0 0 0 0 0 0 0 —
D 1 0 7.1 0 0 0 0.8 — - - - -
2 0 0 0 0 0 0.4 0 0 — — —
3 0 0 0 0 0 0 0 0 0.4 21 21

% Not investigated because the plants had been harvested



SRR R R HERNR O FEALARE L BHERICEE T 2 0P8

Table 3-2-15.  Seasonal incidence of rust disease of Welsh onion in 2005 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7115 726 8/4 8/15 8/25 97 9/16 9/26 10/6 10/17 10/27 117
A 1 0 13 5.0 9.6 10.8 138 —2 — — — — —
2 0 0 0 0.8 4.2 8.8 0.4 3.3 — — — —
3 0 0 0 0.8 0.8 25 13 21 12.1 20.4 — —
B 1 0 13 4.2 5.0 4.2 — — — — — — —
2 0 0 17 17 6.7 13 20.0 28.3 57.1 613 — —
c 1 0 0.8 29 — — — — — — — — —
2 0 0 0 13 0.8 0 0 0 — — — —
3 0 0.8 0.8 17 0.4 0.4 0 0.4 0 0 — —
D 1 0 2.1 8.8 5.0 0.4 4.2 154 425 — — — —
2 0 0 0.8 0.8 0 13 10.4 15.4 37.9 56.7 — —
3 0 0 13 0.4 0 0 21 33 16.3 38.8 57.1 75.4
E 1 0 0 0 0 0 0 — — — — — —
2 0 0 0 0 0.4 0 0 0 — — — —

% Not investigated because the plants had been harvested

Table 3-2-16. Seasonal incidence of rust disease of Welsh onion in 2006 (Disease severity)

Field Cropping Date (month/day) of investigation

season 7112 7124 8/4 8/16 8/25 9/6 9/15 9/26 10/6 10/16 10/26 11/6

A 1 0 0 0.4 0.0 13 3.8 9.2 —a — — — —

2 0 0 0.4 21 25 5.8 10.8 45.0 — — — —
3 0 0 0 0.4 0.4 0 21 26.3 48.3 57.1 52.1 10.8

B 1 0 0.8 13 6.3 — — — — — — — —

2 0 0 0 0.8 0 0.4 — — — — — —

3 0 0 0 0 0 0 0 25 9.6 20.0 — —

Cc 1 13 17 33 33 21 0.8 — — — — — —

2 0 0.8 0.8 3.8 0.8 0 0 0 — — — —

3 0 0 0 0 0 0 0 0 0.4 25 17 —

D 1 0 3.8 129 26.7 254 18.3 14.2 39.6 75.4 — — —
2 0 0 33 12.5 20.4 7.9 4.6 13 17.1 7.1 13.3 11.3

3 0 0 0 2.9 75 2.9 2.5 0.8 8.8 6.3 8.8 6.3

F 1 0 0 0 0 0 0 0 — — — — —

2 0 0 0 0 0 0 0 0 — — — —

G 1 0.4 0 0.4 0 0 0 0 0 0 0 — —

2 0 0 0 0 0 0 0 0 0 0 0 —

% Not investigated because the plants had been harvested

Table 3-2-17.  Seasonal incidence of rust disease of Welsh onion in 2007 (Disease severity)

Field Cropping Date (month/day) of investigation
season 7119 7130 8/10 8/21 8/29 9/11 9/19 9/28 10/9 10/18 10/29
A 1 0 0 13 4.6 0 —2 — — — — —
2 0 0 29 46 0.4 5.0 17 0 0 — —
3 0 0 0.8 13 17 10.4 25 3.8 0 17 38
B 1 0 0 0 0 0.4 — — — — — —
2 0 0 0 0 0 0.4 0 25 — — —
C 1 0.4 0.8 0 — — — — — — — —
2 0 0 0 0 0.8 0 0 — — — —
3 0 0 0 13 13 0 0 0 0 0 —
D 1 0 2.5 4.2 9.6 138 49.2 — — — — —
2 0 25 6.7 175 24.2 65.0 87.5 93.3 — — —
3 0 0 0.4 21 42 36.3 46.3 52.5 46.3 38.3 28.3

% Not investigated because the plants had been harvested



14 ACHETE ST B T TERERE
3-2-6 \ZRIT DRIFEIXTREOEFTHE TR LIz, MR
EORAMRIL, B L RBEOFRREEIS S, X0

DEBERME 5 L2 OBRICIERFRE AL L, HERGH
UG DIRBE & BB & IR GRS L7 BEAN R4 LT
To Ll Uz, BBERR A S BERIRBED T A L T S
1% 2005 4ED E B OH TH o7
2%7%@DI%@%¢W"Tééwr@%fﬁ
49.2, 93.3, 52.5 (21 L/=(Table 3-2-17). S UWiRA#%
I SOYREEE b & LT, BEUREE A AT 2 51 158
D HITR, NEJFIEAEBITITEIET T ORBED B
FRBEICE X b T- DI LT, SOYRRAERIT, 4
D S OYFBE A FONCBERIRBEZ TR T DI & EE o7
(PlatelllC). Z D7z, MiHEDOFHALEIRLD D
D, SOYFEOFRIFEN 93.3 IZETELL D F%LD 9 H
E VRN R BBEARBEORFEIL 30.0 £ TLAMY
MU7Z2703> 7= (Table 3-2-8).

PLEDZ &G, BERJRBEIE &9H, SUYH, HBEH
DR LTI IR BERG R M s L CRAET D
LB XY, R THREPMBEORER R RENI L
BHONE RS T2.

HEBRUER

FHOBERUIEIRIE 2005 4E1X 8 A 25 HIZHIZEL, 9 A 7
AR L, 9 A 26 HIZHR B FEHERE 2272, 10
HIZAD LAZITHIETHERS L 72 (Table 3-2-9). 2006 4
X9 H 15 HLIRRISAENZIEL, 9H 26 H~10 H 6 H
IR BIIRENE S 2oz, 10 A 16 HIZZEAEE M
L7-B5 L b L5038 0, 10 H 26 A LA 133K
/DIZHE U7=(Table 3-2-10). 2007 £ C @D 8 H &Y
FRUZFWT 8 A 10 HIZHWE 60.8, 5% 3 LL Lok
H33.3%ICE L. TOMOBSETIZIHA 11 H~19 A
WZEARBEML, 9 A 28 ALK IZHE U= (Table
3-2-11). 2005~2007 4E0D 3 # 4T, AEIROFAEN
H %< o REE, 9 AP R~10 A FAICTH o7,

8 HEWIFRID 8 A TRICEIT DAIEROFIPE L
b O EES T 2005 4E728 6.7, 2006 £E75 2.9, 2007 4F
2179 THY, WINLRAERENE -7 8 AL
Dwﬂ:%wr%@%&r%ﬁg%bt2m7$@0l

BT 7 H 30 BITREIHDOIRIED 39.6 123 L(Table
3-2-14), = DOERBERBEN T L 63.3(Table 3-2-8)1Z 5
L7z,

2005 4F36 LU 2006 4EOFHIAETIE, 8~9 H L {FH
T, IHEERT OIS UL TS, WK TET
TN Uel) 7-(Table 3-2-9, 3-2-10). 2007 ££D7
BT 9 7 P E TIIFEAENEMN LT, ANRBE
VTR 5B < 70 51F EFEIR DN DAEM 25588 Hi

BERBS RS F 1325
7. 2007 420 C B0 9 A &0 ERNZR T 2 AT
FEROFFET 9 A 11 A 19.6(8% 3 UL Lok

8.3%) TH->T=DIZx LT, 9 H 19 BiTiX 59.2(f5%k 3
PIEDOREER 40.0% N2 L, 8 HE T 3 AL okkEs
#9 5 TSN L 7= (Table 3-2-11).

2005 4F 9 A 7 A D A MOENERNI T 2 FH AL
SRR ORI 29.6, 17.9 L1004 THY, £EENHE
ATERRIE E IR D i ME81 23 8 > 72 (Table 3-2-9). fill
D F L O OFAEREIZ 5\ T HIRZ R A
RO B, AERITEBTPEATRIE ERE LTV
ERH LML T

2005 4F0 C B0 9 A &0 {EEICIX, 9 A 26 AIZH
BELRUERORIFEED 50.0, F55% 3 LLEO#REE 28.3%12
B L7=(Table 3-2-9). =0 & & DJEAIUREEDFERRR
X 100%(Table 3-2-3), BEARBIORIFEIL 0.4 THY
(Table 3-2-6), 1BEFEIMTERBEDRAITITTIEAEIVIREE
DHTH>ThH, HEBHIERNSZHET 2 FHIRD 5
ni-.

FEIH. RREELEE

F1IH. EIERR

HEAE

2005 4 8~10 A, dbbiid KOESHTO—MREE 11
Y & 0 N2 U7k A 1 @S &H 720 60 FRINHE L,
TERGR O SEAEFUREE,  BEAURBIEES L ONE GBERUEIR D%
EERBENHNCRA L, FAHPRRERZREL Lz, BT
IIHTLIEEDN G 1HE, 25, 55 3 JEL AR L7 (Fig.
3-3-1).
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«— O
<«

Fig. 3-3-1. Name of leaves of each position in this study
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Relationship between leaf position and incidence of each lesion on plants

collected from 11 fields in Hokuto and Nanae during harvest.

Each value indicates average incidence of 11 fields

HERER

T L7 11 BB Bl Fig. 3-3-2 1R L7z, #
CEHUERIT, 2 ETROLEREERELS, RNT
H3%E, BIEDIETHY, FAHELVAFETIE, D
THRAEN DI DT —J5, JeRbIUREER X OBESIREE
1%, 5 5~8 BETRAENL L, SNEITLRAENSV MEHR
NHoTl.

F2IE 2ERFELHTERR

HBRAE

2006~2008 4L TN D IEAIFRBR B GG 7% - 5
i - 5 2 BEDICIBN T, INHENC 2 L 7oAk O BE AR BE RS

=

70.0

Incidence of spot lesion on shipping
leaves(%)
8
o

30.0
20.0
.
10.0
0.0 »M—m—:n—«.—:—‘—o-m—n—o’—n-"—

00 100 200 300 400 500 600 70.0
Disease severity of spot lesion on all leaves

Fig. 3-3-3. Relationship between disease severity of spot
lesion of Welsh onion leaf blight on all leaves

and incidence of spot lesion on shippig leaves.

L OTHEBERTEIR OFR BE (RHEFIREE) & LB A
L, ALz, HEER L0 b, HEHEOFRE
ZRA U7z, HAFSEO S5 I IBERBH I RIRE R ©, ]
GBEERUERITALE & FRRICRIRE Tl L7, 3BT 1
[X 25 % x 3 IETITV, it 60 skBRIX 27l L7z,
HIFFREUILL T O FETITo 7. A& P o
#) 5mm ONLE TEINT LARZBRE Lz, iz, )
5 63cm ONLE THEL UM L, HOKE3KEKL

T, SEB IO UCHRNRDEER ZRE LTz, DI
RBRT, TARTLEOGETHMMREZIT 72, b,

SERGAURBEILZ OIEERAT /& HIAFHEIC R L 2 &

70.0
=
S
o
E 0001 y=0767x-0.243 .
(%]
2 50.0 r=0.908***
5 8 ’
E 3

[«5)
2o 400
==
>
52 300
> 0
2 20.0
w
&
S 100
2
&)

0.0

00 100 200 300 400 50.0 600 70.0

Disease severity of yellow mottle symptom
onall leaves

Fig. 3-3-4. Relationship between disease severity of yellow
mottle symptom on all leaves and shipping leaves.
“**Significant at p < 0.001
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BHALNTH AT, REG G-

HRER

BERURBE DO RHERIFE L 0~62.7 Th - 7=(Fig.
3-3-3). ZD 9 LM CELURBLORADER S
DIF 60 KT H 6 XDAHTHY, AHRHEH HATEEIZ
FCRETAHAZ LI/ ThoTZ. £, ZhH 6 KTk
B HREEORFEERIT 1.0%, 1.83%, 1.4%, 2.7%,
4.0%, 16.8%& 10% %R I=DIL 1 KDOIZHTHY, K
BRI K ABEIIBD TS WD ERF LN E 7207,
—J7, PHEBHUERIE, SFERRESEWRIE E R
WEORIFE L E L R A A H Y, EIFROMEE I
0.767 Th-7-(Fig. 3-3-4). J7obb, RERFEN 1
T2 &, MArEERIREEDS 0.767 #3252 LI/,
HIRTFARUC & 2 TR EERR B R MK, FAERT LTk
EANLORNDZERH LML ST.

FEIE. NHERORROER

1. BERE

HBRAE

2005 4 8~10 A, db3bifids K OEARITO—fiRfE5E 14
3546 L ONERE AN O 20 [X(3 [K8) & 0 IR 2 %
U7-#R 2 BB 1 B H72 0 20 # x 3 &7, BN
B ClE 1 Kd7= 0 25 RAUHE L, HIfFARL L 7-1412,
IRERE D U BE D B A BEAUEIR O T AR LTz, &
D%, TN—— NCRAZE ST 77 AN AN
T3 ARG L, RERICHOTHABELUER O RIFE %
A LT

(]

£S 60.0

S ©

g8 .

SE S0 y=0.978x+0.274

= E r=0.923%** . .

238 400

EL .

2R > *

el -

T 2w 300 .

S0 ~

T2

> O

22z 200 MBS

g2 - *

&2 0'.: .

'S L

@ 5 10.0 ~

25 .

Oc 0.0 ‘ ‘ ‘ ‘ ‘

00 100 200 300 400 500 600
Disease severity of yellow mottle symptomon
shipping leaves immediately after harvest

Fig. 3-3-5.  Relationship between disease severity of yellow

mottle symptom on shipping leaves immediately
after harvest and stored at room temperature for
3 days.

ek

Significant at p<0.001

BERBRGHE F 132 5

HERE R

IHERS DFEIFEE L ARTFHE DI E OBIR % Fig. 3-3-5
W L7z, RO & 13 0.978 Ty = x (Sl CTirl
LTEY, INHEZDOITRHIZ S GELEIER AN 5 =
LiFe ot

HZETHEICSCRE

HERA %

2006 4 8~10 A, t%ﬁmwﬁﬂ%%@%%7%-
51 H - 55 2 IO 20 X(3 SE) L 0 ICHERIC 3 L7k
%15%k025%ﬂ%b,mﬁ%§%l TREDH A
BHUEIRORIFE 2 Lz, 0%, HAFHORICH
25 A& $ oD, 1[I 15%@3‘020 FHIEZE T &7
o7, EDt%, 5CT 3 ARIRTEL, RIFZICHURSEA
BERSUEIR DT E 2 3 L7z

HERHER
LI Ty - PRAT 12 O s EBECRE R 0D F975 8 | LR RE 2 0
RV ME A B o 72 (ER RO X 0.735)(Fig.3-3-6).
WA~ TR AL CEZE TR 2 £ 5 01kt L
T,Kﬁﬁ?ﬁl@@@@mﬁﬁl5%k@ﬁ#ott

, IR e oTn. BDTD, MEREZ ) G N
%ﬂéﬁh# 3D B, B EBERUER ORI A3 R 735
ANBoT. TNPNEZETERICEORRUER ORI
FEDEA LT JRIRCh 5. PRAFR I S EBERTER AN
T HHEBIRC, BN 5 FBNIRD Do Tz,

35.0

00 ¢ y=0.735x - 0.463

50 | r=0.943%**

200

150

vacuum cooling

100

50

Disease severity of yellow mottle symptomon
shipping leaves stored at 5°C for 3 days after

0.0

0.0 5.0 100 150 200 250 300 350

Disease severity of yellow mottle symptomon
shipping leaves in immediately after harvest

Fig. 3-3-6. Relationship between disease severity of yellow
mottle symtom on shipping leaves immediately
after harvest and stored at 5 °C for 3 days after
vacuum cooling.

“**Significant at p<0.001
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F4IH RRLNE

HehE

e N O FEAIRER S CGFE 7 % - 55 1 i - 5 2 I
BT 6 A ~IHER F T 1 RIS CBEAURBER L O
REFOFIFEAZRAEL, TReoRUT K0 bR i
T 1% : AUDPC(Area Under the Disease Progress
Curve ; ZEB WM &A% L T ORBRE ORI %K
W, I L OBRIREMNT L7, WAL 1 K 25 8k x 3
FAETITV, UL 0.68m2(1 BE @ 0.9m X 0.75m) X 3 JX
BWCTITo720b, W LICEZRIE L. f#iroxt
403 2007 4F 8 A &0 AL L TOY 2008 4R 8 H & v 1R
s LAY

Yin+Y) X —Xy)
2

n
AUDPC = X

i-

=

X:fi&AR, Y: ®pE

HRER

2007 4= 8 A & v {ERITIE, & XOBLEREE D AUDPU
1% 281~1,093 T, V&L 4,137 ~5,268kg,10a TdH -
72. AUDPC 23 @ KA EIERSD 72 ME M 235880 B,
AT X O BN TR BINEN SO XD 79% Th o7z, —
75, RVERICET B~ &% AUDPU 1% 686~1,261 T
bolz. REFFOFAERENLOXIZ EBERIRBEOFR A &
M%<, R IWME 58 Sz (Fig. 3-3-7). [A

5500
® downy mildew
y =0.0027x2- 6.9963x
+8832.8
= 5000 f r=0.925**
S Ospot lesion
g
5
2 y =0.0013x2-2.8811x
> +5995.2
4500 | r=0.856*
oe
4000 . . . . . .
0 200 400 600 800 1000 1200 1400
AUDPC of spot lesion or downy mildew
Fig. 3-3-7. Relationship between yield of Welsh onion and

AUDPC(Area Under the Disease Progress Curve)
of spot lesion (O) or downy mildew (@) in
cropping season 1 of 2007.

*** . Significantat p<0.05, p<0.01, respectively

VR CIIBEARBESS L OV SR IR K CRIFEE 43.7 B
X543 1CE LG —XAHK).

2008 4£ 8 A &V {ERICIX, BEAURELD AUPDC 1T 43
~162 &, 2007 4= 8 A £V {Flo AUDPC @ 743D 1
BEORAERTHS . FERIZBIT A LHO
AUDPC (% 22~127 & BEAIREEE [FRRICIAE DD
<, 200748 H E VD 10 43D 1 BREDRLERTH
STz, BEECAXICIIT HUNEIL 4,940kg,10a THAHEL
i X 0 I3 5 (4,834 ~ 5,088kg/10a) & 1F IF [F] &5 (98 ~
103%) Th o7z (Fig. 3-3-8). [FEARNZISIT 2 Bl AUmEE
BILORLIFEORIFRIELIL 4.3 B L16.0 THoT12(F
— X HHK).

PLED X 91z, BEAgRBER O E&JHo AUDPC 28
500~1,000 LA DX CIIILEDRL 2358 HALTZA,
100 Fiff& O XTI EDONIFED b e o7z,

5500
O spot lesion
.
Ye)
5000 2 o8
— O
g o °
= o
S -
< ® downy mildew
=
2 4500 |-
>_
4000

0 200 400 600 800 1000 1200 1400
AUDPC of spotlesion or downy mildew

Fig. 3-3-8. Relationship between yield of Welsh onion and
AUDPC (Area Under the Disease Progress Curve)
of spot lesion (O) or downy mildew (@) in cropping
season 1 of 2008.

EAM EE
SRR
EIEFAFRERHEORR, FRIH OB MRS
F OB ABRUER DS EERNTTAE L TWD Z ERF L
Lot [ENEB L ONEN TIIEERE & il U TR
DI PEIIRETH D LB B TWZEEAE 2008 ; B
#1998 ; 22l 20040723, fEK L ITRRDBERIELN
7. TOFRE LT, RO EAE TR & SR
ITREBIE CIERR CE Ao a o, miRE A IRE LTV
HEBNLNEHLE LTS, FA98) I L VETF
(1998) &, ABIFFE &[RRI i 35 2 R (2212 & 0 7] ©
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RN E OBIERERZWME LTV D ARIZEICIBN T

22k D2 < DAFES DS ENEMTEIREE 2 BTN T“sz
HEBRBL TV LEZMERL TS, AIFREOFER,
9~10 AZALMEEN O FREFE S THRAEL TV o186
TN OIRBHXIZIET X CRERSF CTH D Z LS
nElgoic.

99 R AE O B 30 3 HHRTRF O BUS 0 EIC I 1 D

HREHATHD. AR E RIEAEN RS Ol
(Fdh) LFEEN, EbEVIK TG SNnD. FEN
TERHU O A FER 35 KOV B 2 xS B & Y Gl 2 R
Wi U 7=, S OBERUER O 2 LT O TIE, T
B L UERP A SN D RE ThH 720 [Hih) &
LCHIfATEE T H D, SRR IBRITAE L 2. —F,
a3 3 LA EOMCII— R U UEREMGEE TE 572, #
WD L2 0 M THG [ S d. T7bb, THEHE
KOEROFER 3 DL EDOBRENATERIE AT L DE L7
5. TR L7z 32 B 17 MY TRk 3 L EORENE
bh, %Eﬁiufwt 555 3 LU EDORERD e b B
ST TIE 42.5%IZ3 L, AIEROFAEICIVFE LW
BENETCTWDERNRH L E o7,

PEAPERCER 255 184 BEE T~ CTBIZ LR, 7
TOIEIR_ET Stemphylium J&HE D5 ET-DHERR Z i
AIERA~D Stemphylium BH OG-8 RS

7. F7z, BEAEMNIWREETIE, 9sE bIZ Stemphylium
BB DS T KOG A TN S HHER S - DIkt L
T, FHABRUER TN AE T OHDER FICETE L T

8 O FP TR 223 (802 - BRI 7 < B SR &K
VIAREICK ) T 57200 T <, BEMSIBIZICR VT
BBV B, B BRI L - TRBEY
RS Z o T D EHEER SNSRI TR G B 22 Cilkan
5.

REWR LMHERE L OBER

2005~2007 44 10 H FHIRR T IEhE L 7= J8EHER T4
IZBWT, RIEOFAEFREIE & RIS AR bl
TIRBIEE, HRafE MTREL & S EBEEUERI SISy
TX, FRINARFEIIRD G- Tz, FULBEIZIRAE
U 72 S5 EBERUEIR AN 1 3 D REEIC & b 72 TIREBITANE
~ERAT LIBEFEMTERBEICE(LT D SIRET D &, 10
A IR T L 72 ARREBRIC & > TRATERT O R 725
BBNERENDITTTHS. L, 3 »4EL LFEN
IR DORAITFRD N o722 LD, FHEBHUER
DI EFEIERBHC 2T 2 2 L id7pu &l L7z

WO T IR ABERUER ORI - THEE
1‘ quf,rijz@%ém) RO BN, F£T-, BEFEMTERNE

IRZROSETFERR L T2 &b, AFRLE

SRR

132 =

(SR LTe 3 e F- DN B BERUER OIRGR & 72> T D
&%z%ﬂtﬂ P 6E - F2HCTEIRT .

BEAURBEDFANT & A EFRO bW ESGIZ R
Th, HAOBBUEROFIFEN 50.0(05% 3 DL EOkkE
28.3%)NZEET 2 FHIHFRD S AL, BEFEHTHEEA B
PERUEIR DGR 72 > TV D SRET 5 &, Jefbius
B2 CThoTh, HEBHIERNZIHT 2 DI +507
BYRE R TE D & B 2 b,

R EFRAERITIL, FET T ORBEDIERGFH OB AT
JRBECE X b 7= DICx LT, SOYRRARICIT
D SOYFBEZ U BEAIRBE & OS5 DFA Th o 72
R EJFITRR 6~Tem OFEMFRBEA TR L, JHBEZK
BRI A TR KO AT AT 5. <ot
JREE_E T4 TR SO A 0N EB L, JREEERO R
RIS 5 (FR3E 2002). —J7, SUYHOFEEITE
& 2~3mm OFHTHY, ZIUIENTHOEHR TH
% . Ba-HENERD D B3R LA AS =4 2 (fifi
&« YRIL 2006 ; 5 - WER T 2002). < 2o Fo B E
DERAFHED S OB ORI b OO Efa7-HEH
RO 5 2 2137, LLEO X5 22l OFREEE
FER DN D, R EFRAERITIE, BB LRk
RO EERGRE NG L, BEAUREE 2T T & 5 Dlcxt
LT, SUYRFAERZITIE, BRTHENEE LIk 5729
TERRE Y 2 _E%ﬁbé_&if%¢,évﬁa@
YTAEULTBEBEEAMFE LT, —FO S OYHEEEORE
WCBLRRREZTER T2 DA THD EE 2 L.

HEBERUER ORI IO T A X AT =520
BMRZ RN 5 &, 2005 4513 8 A 5 A2 111.5mm @
MERi D 0, ZO%, HEABEBUERIEM LIZC o7
9 H 2 ¥AICH 8Tmm DRERAH Y, 9 A 26 BIZHME
BESUEIR OFRIFE DK & 7o o 72, BEEABERUEIRAS N
L7291 1~6 0 FARIRIE 15.2~20.1°CTH - 7-.
2006 “F-0D 9 HEIEL 2 I 20mm ORFERAH -7
DO, 1AL 3 PRV T L7 o7
9 H 4 A)~10 A 2 M3 9 H 5 A% FHE 20mm L
FORBERNRH o7z, HEBRUEROREAITX 9 H 15 B
SLEMUIZ TS, 10 A 6 AICHKEICE L. HOEK
FERDSEIN L= 9 A 3 f)~10 A 1 FAIOFHRIRIT
14.7~17.8CTH->7-. 2007 41X 8 A 3~10 HIZ 8 H
R TR Y, 8 A 10 HIZ CESD 8 A X0 {E
T CEBPUEIRORIFEN 60.8 1IZE L. 9 2 A~
21 HD 20 HDHH 12 AR Sh, SO
FERDOFEFE & Z ORFNCHIIN L=, 9 H 1~5 PR DF
FIRIRIL 18.9~20.6CTh o7, LLEDORERMNG, HE
BESUERITTEASIR 15~20°CC, £ & o2 H L
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WoERE L7ZBERN S 5 R TRE LT W EHEZE S
7z.
FAMRREICKIT 2 8 A LV IERID 8 H MK
BERUER ORI IR AT 17.9 ERAETH Y, FIER
[ZRWTIE, IR A AT 2 X EBEROEIR A 2565
BAMREMEIIRD TIRW B 2 iz, 8 A L0 {ERICH
BECBUERA LR Uiz 1 3, & 9pids JUBEAINET
NEIEL, FFRIO 2 W TAED 2.8 ££(235mm) DR
MR, ThREHEOFKTHD LBEX L.
WTROERDS 8, 9 H &0 ERICIIIUHER T £ TH
CBERCEIROFEED G Uit 7. E ISR IIX
BIICHHRSEIL, 8 A &0 {ERIZHBWT S 2005 4F
O A B CIIEABSTEROFIFEN 8 H 25 BIZIX
6.7(H%% 3 LLEDOKE 0%) THo7=Dixt LT, 9 H 7
A1ZiE 29.6(F 54 3 LA LD 10.0%)IZFE LTz, 2D
LG, AREROBFEN 2B & LT, IR L
ORI ITHEINCINET D Z L OFIMEN RS
7.

RREWE

BERIRBER KL OV LR LT FRICIY,  BEARURBE
@ AUDPC 23\ X1 EIER D72V MEF AR H AL
7o. Linl, AR - H 28Tk Lz & 2 ICHEAUREE X
R LI IREN R DM Y LI AT D0 BE
ThHHI s, FRBRICIT 2INEDOBA T EHHIC
EBbDTHD LHMWT LT-. RAHBTIAICI O TEEA
TRBLI R ERE LI S OIRDORESE & 7 72 O ZERLR
B OO BB CIIERRIREE 10 LN TR LIz 2 &
B, HERGIEEE O BT X B BESURBED I AT X 0 IY
BT 2 Z LITn Sl L7z, rds, JehbiiunEt
B L O ABRUEIR O A & RO BMRIIARANT CTH 5
B, AE IS0 5~6 FEEIERT 5DHTHY,
BEVTITDIENEET DL THD Z E0D, WHEED
FAEIZLDINENEDTHZ EiFRnEB 2 bND.
FXRIHEF CILEH 1 BICHR & 2 B2 IHET S
2, FROFAIZIE 2~3 A5 FE LD TUFEL HEE TR
556005, EAMIERITHER T3 BREREL
THRARENEIMN LR -722 &b, ZOHRICH
MBI 2 Z L3 WZ ERH BN T T,
P RHIR CIT AR L - X F 2 B2 PR L0 b
12 5CITRT=NTZ N T v 7T 2~3 BN TR £
THEM L TV 5. EBEBHUERIY, HZETH% 5CT 3
AFRAE L CHORAERMT 5 Z L3 do7c 2 & he
D, EEPICRENEINT S Z & RN AP LNE
polz. Tbb, IHERRORARRENZE O F F HfrsE
TOFREREL 5.

AIROWEFEIIIREEDOFANY, T E TREHRFD
HEREL LGRS TR o7, ABFRICENT
b, WO AEICL VINENBD T2 b
72K, REEICECRAET LD THY, ARED
T L AEMMBD TRIMTHH Z ENHA L E 2o
7o. =0, BEEBRUERIIHATNLCH L 1~3 FET
FIZHAEL, BRI L 2R OBREDR /S,
FIRNT ITHEBEICORN D Z ERHENE o7z, T
b, RFOWEL, HHFLTH D LIS AN
BOERFAE LM EME T 52 & TH Y, AFD
FAE L D INEN BT 5 Z EidRu.
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B4R RREORRE L RRE

5 3 T THRHRE PN O SRS s CUURERA 0D
FOPLEICEABUERATAE L, IV OIMEE
RN EETWHERERRA S LA ole. AR A B
T CBIERT D L Stemphylium JEE D EF DR T
LT LD, KERPFXENHO—ERTHD &5
BTN HO0, ERALFEIIIS A TW RV, £
ZCARETIE, BEABHUERD D OSBEEORER L O
BERRIC I B A TRIN O fi AR & FEhi L 7=

F18. SHEOKE

HBRAE

2005 45 LU 2007 bk, RiEHT, (s &
O LITTRA U 7= BERGR D18 S FIRZIRBE D O 4Bl L
72 4 Witk L OFEsR, LARAT, RERTCRA Lo
BESCRER > D4y U7z 3 Bk OFH 7 Btk A BRIk L
7-(Table 4-1-1).
BFEIIEREED & OB O L, LUF DL THEM
U7z, JRBE BIZTERR U= o0 A 1% K RIRTR LT & —
OFTREZEY 9ml ORFEKITIRE L, o4 TRk
ERE L7z, 719 57 = =3—/L%#) 300ppm &H L7z
Ty HA T - T R R(PDA ; Difco #:#L Potato
Dextrose Agar 39 g, Z&R{7K 1000ml) ARG H 12 fa1-
WRIENR 0> 10~100f5A Rtk %2 7" L— F 72 300pl ¥
L, R7eKyERR%, 26°CREETC5 AR
L, HfafHsko @ik 157
FABEEUER D D OB OBl XL T O 71k THEM L
7o, JEBEE AR Smm PUJFICEIEr L, AKIEK TUESE,
0% T4 ) —/L"C 20 FOMIFRIEAE L, W AHL TR

Table 4-1-1. Isolates used in this study

W L7z, REEE LI 2 A FLT b~ A a2
300ppm &7 L7 PDA Sz FICEKR L, 25°CHER
TCT5AMKEE L. AF LERemE A v B,
V8 Y a— AR (V8 ¥ 2—A 200ml % H—¥ THill,
FREA/K 800ml, REAA N 7 4 3g, FER 20g) TAREEH
L, 15°C - BLB 74 MBS TFTH 1 » ARES
L, WETERRSET. BEEEEIC 9ml OJEKZ
SYEUETIRL, R8s ek Uiz, M1
7 100~1,000 7Rk % A b L7 h~A > 44 PDA
EARREH I 300pl § o437k L, 25°CHEER T C 5 A ks
FL, HaTHSROFEKE .

GBI & V8 ¥ o — RIER ARG |- - 15°C - BLB 7
A MRENTK 1 ARESR%, B BIOERR LIS ER
BIZOWT 1EKESZY 30 HORE S&2HE L.

HERER

(R UL 3% 2 N M e e pw SEN O ety L X A
FERk L7,

SEEEOFEAMRITREG - P TS BIELEAL, K
& S 310.9-448.5um X 292.6-437.Tpm DAF-D
2 7&K L= (PlatelVA). 410 5 5P ITHEERR,
TEEE, MG, KE ST 129.5-195.6 X 23.9-31.5um
DFD 9 K L(PlatelVB), ZOWHEIZIL 8 HDOTD
T HENE LT, T0 5 a1, BFMAB~AY v~
B, HEBETHE 1-3, # 57 HOEEEZA L, K& ST
4 28.0-38.9 x 10.7-16.1um T - 7= (PlatelVC). LI
DOFERERFRHR L O W OEE S Pleospora sp. & [RIE
L7z, LUV DOREITIZVTZ 5 720> 7= (Table
4-1-2).

Isolate  Host plant Original symptom Locatity Year isolated MAFF
HB21  Welsh onion brown oval lesion Hokuto, Hokkaido, Japan 2005 241957
NGB3  Welsh onion brown oval lesion Naganuma, Hokkaido, Japan 2007 241958
DB1 Welsh onion brown oval lesion Date, Hokkaido, Japan 2007 241959
KB12  Welsh onion brown oval lesion Kuriyama, Hokkaido, Japan 2007 241960
HY421  Welsh onion yellow mottle symptom Hokuto, Hokkaido, Japan 2005 —
NNY21  Welsh onion yellow mottle symptom Nanae, Hokkaido, Japan 2007 241962
NGY31 Welsh onion yellow mottle symptom Naganuma, Hokkaido, Japan 2007 241963

? Six isolates were deposited in the Genebank, National Institute of Agrobiological Sciences with accessions
MAFF241957- 241960, 241962 and 241963
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OyBERE DO ARTERARIE, /3 TR IR B 1B
I AR OMREEA 9 D0 E T H BAE Lz, T
IFEBIC, RO ANE o AEETH Y, HAIZ
O ETFIBNEE LZ. SEFROKRE SOFAE
IXiE 4.9-6.2pm X & 89.9-51.9um, [ AR IX0E
7.8-8.9um T - 7z(PlatelVD). KB12 ¥kZ %< 6 Hkk
DREFIIRFTE~ERME, K& SI3FH 33.1-42.2 x
18.9-23.9um, HERELLZS 1.8-1.9, 1-3 EOMEEET O
, FREISWITIRZGEZ A L7-(PlatelVE). 2L EOERE
M E D 6 B % Stemphylium vesicarium
(Wallroth) Simmons &[AE L7z, —F, KB12 £ED45y
AR CH R ORRRREE T < O, K& 31374 33.1
X 23.9nm, FERELEAY 1.4, REICWIZRZEREZA LT
(Plate VF). LI EOBEMF#H LY KBI2 %%
S.botryosum Wallroth & [E]5E L 7= (Table 4-1-3).

£ 2. SHMEORFOZELITTT HHERME
LR

HBRAE

BRI, EEBESUERN S 08 L= S vesicarium
HY421 #3s X O FERFR OB ENE I RREE D 5 5B
L7 Svesicarium HB21 %5 L7, V8 V= —R3&
KIEH_ECIERR S B 72 0Bl 0 70 A1 2 PR K IR
%, “EA—ETHHEL, 1.0x105{H,ml0.1%Tween20
DN UEREIR & L7z, BuEiEmd, B ta 7
L7 1/5000a U 7 %Ry b (EE 15.9cm X ES
19.3cm)T 8 » AR, HT AIERENTHEE L7z % X050
o) 2RV, 1 EkRDZ 0 X 3 HREMEAL, #
TR 2 26 2 e~ 55 7 SEIC MRS CHfE U 7. BEfEIILL T
HETITo7z, 7205, FEYITEK 1.5cm (ZUIHT L7z
H—E% 2~3 HIEE Oz, SXIHERE~A 7

2y hTH—ER SRR AREICH L, 20
o —BLEEES X 912/%F 7 1 )L L (Pechiney
plastic packaging company, Chicago, USA) &% %, L
TETTTHEELRL. SbIC, ElkRekEv=—1
WTE-TR=REL L, 15C-16 Kl A R Tl L 72
ATRGENTER L. #f5 BRICE =— L 4RIC &
L85, W—EBBLUONRNT 7oV AEBREL, BfEkE
16~25C CHEI L= 7 ZARENIBE LELT, A
FHEET—Y - T T 4V NEL T D), B 12
HIRITIREEIEE 2 1T72 5 & & bICERE OB BEZ1T7e
oz, X E UTHEKR A% 72,

BRI R

W EBERCEIR R D YHA21 MRBERRRE T35 2~5 ZEIC
HEABHRUELR, 5 6~T7 HEITEAFET R A R LTz
(Table 4-2-1). #EAEMTZMHELH kD HB21 fREZERRE T
I, 2B 2~4 BETHABRUER, 5 5~T7 BB EarE MY
BE AT LTz, SRR CIXW T IO IERIT & bt 2 T
B Lo Tz, FETALDN O ITHEARE 3 o B S a7z,

3. FHEREOEEMAK

HERA %

2005 49 A 3 L 12007 4 9~10 A IZARHEN O R F
FEPEH 4 ST IRBUR)E N 3 1 3 BT SUTEN
e - BT, ZEESTENSEILRT - RIBHT, ABHRST
JPEWNGHETT KO RNSITFENBIITO 23 B LY
TR R SE R L O BT AUER 2RI L7, F7z,
2007 4F 10 A& LRGN 4 Y5, 2008 4= 9 A1

FREEATHN 1 B &0 R AR L, AR -5 1
i & RO IFIEIC L 0 Bl - H SR DO Fkk & £ 7-.

FHRIITERA & LT, ARHEEND O o8 L7 Fk
XTI 4, BB LIZERRIZIRA DT LT 7Ry

Table 4-2-1. Symptom of each leaf position of Welsh onion with inoculation of isolate obtained from

yellow mottle symptom (isolate HY421) and brown oval lesion (isolate HB21)

Leaf position

Isolate 1 2 3 4 5 6 7
HY421 —2 Y@ Y(23) Y (1/3) Y(1/3) BY(2/3) B(3/3)
HB21 — Y (3/3) Y (3/3) Y (2/3) B(1/3) B(2/3) B(3/3)
control — N© N N N N N

2Not inoculated

b Yellow mottle lesions were formed on the inoculated leaves

¢ Number of plants showing pathogenicity / Number of plants tested

4 Brown oval lesions were formed on the inoculated leaves

¢ No symptom
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NOBRCF AN L. T7ebb, b3k H, BT
NN, FELET: K, £ NG, freEfi: D, I :
A BILR T BROFHRR A0 L L7z, 3big, Z
FUCHET T, BEarEMIRBER K OEKICIE B, HEEHE
ROERHROBERIZITY 2 LT,

HHKE V8 ¥ 2 — AFEFOPAE M |-, 15°C - BLB 7
A MRS TR L - AR LA 2R S, TP
BEB L OERERRICHE L., DX 1 EKES 2D
B0 HABEEL, RESAMBE L. £/, FRFC 1K
iz 5 BONETHOEEEZBLE L. HORET
Simmons(1969 ; 1985)IZHE - 7=.

FTo, BEERORF ISR DRRMEE RS 2720,
A=« NI T4 N MEZ XY EERBRAEEm L. 1
BR® T2 0 2% 1 RA AL, AEICH GRS T 4~
5 W2 BT, M 2 IFTOR 4 HFTICHRE L7z
BEHE 12 HARICHEEIE 21T, 1BErsMBREEO AL
DF N L > THRFEMEEHIE L.

BERIER

AREND B IR EAFE I ERBL R 21 Bk, O
BOEIRESR 28 BEE, B D ITWTIL b IB AR
BEHR 5 ERROF 49 Hikk A 1572 (Table 4-3-1). ALiffiE
WOTHRTRITCIE, L3b 11 BEkGBErs Rt E K 5
R+ S EABLAUEIRE K 6 Wikk : LURFED), LT 7
BERR(2 BR+5 BIRR), ZEILET 10 BRE6 Bk +4 BikR),
RVRHT 8 HMKk(4 Bkk+4 BEMD), (HET 6 Bk Eilk+3
R I L OTEITH 2 BRRQL BERR+ 1 BRI O 44 BFR T
o7 ESORBINGRIE, EILR 4K HHRE 1B
Thotz.

SYBERE O ETIRIE, WIS BT TR A 5
HBETEAEICL YR L. 5471, BB ~18
£, FIIWITIRZERLEZ A L, HEROMREEZ A LUz,
B EFEMIRELD B 0EE L7- KB12 1%, KB42 ks LY
FOBLRUER D HYEE L 7= HY211 #Ro> 3 kg, o4&
TR, K& SI3FH) 32.5-36.5um X 23.1-26.4um,
HERELEZS 1.4-1.5, BARREEIC L 2<OUE 1 #FTTH -
7. LLEORERHE DN S, 2 6 DFEE S botryosum
Wallroth & [AlE L7, k50 3 EREZBR< 46 Bk, 7
ETIIEEAE~EFE, K& I 32.9483um X
15.5-25.1um, #HEREEEAS 1.7-2.3, HEIEEEIC L 5 < Ol
1-3 7y ChoTz. LLEDORERREA D, ZhbDRE
®% S.vesicarium (Wallroth) Simmons & [RIE L7=. LA
LD X SNAMEENI B BEL T2 44 BRET 41 B
S.vesicarium, 3 BFEDS S.botryosum TH Y, RiH HME
HECh o7z 72, BIURBIOFTRRENOHBELZ
5 BWIKITWIT NG Svesicarium Th-7-. KB11 k&

BERBRGHE F 132 5

KB12 #ki5 JOVKB41 #k & KB42 BRIV b [l — D[l
in o B LT-EE CH D03, — D S.vesicarium Tt
J703 S.botryosum TH Y, 1 BEGNICHENRET 5%
BIDFRED HALTZ.

Fiz, EHEFBRICBOTE, AEEEC Lo T
72 49 BT R TOREMEZ R LI b O0, BRI
KX VIEEMEER L0 25 BROATH - 72,

FEAE BER

REBUERORERRE

HEEOBEROEIR D & 538 L7 S.vesicarium HY421 %
IXOHRLECERE LIz L 25, FURMAHIIN, B
MENH S NZ, 202 &b, HEABEUERD
S.vesicarium \ZX2DRETHDZ LN LML RoT.
X 51T, HY421 kA R FONEER LT- & 25, Bl
OB EIEMIIREE A Rk LT, £z, BEEMEREE
MEHEL T Svesicarium HB21 i FIERICHEAEIC X
DL ABEROER, SMEII e R R &
R LT, LLEDZ Lonh, SEEABEUERIER FHER
DO—HETH D ZENHALIE IR oTiod, AFEEA ]
CBEBOREE & PRS2 2 & 2R L72(=8 2008a). *
7=, KB12 £k Sbotryosum T2 Z ENHLINE 72>
o, TRETENTERFEMBOMRE & LT
Pleospora herbarum ¥3 5. Y S.vesicarium H#55 X4 T
W2 Sbotryosum 1 IARHE T o 12 7 OAFE 2 Jpi i
ELTBNT 2 Z L2 RE L(EH#D 2011).

Sy D5e 2T Pleospora BE Ch -T2, ¥
WREIC B9 % 3 fli Pleospora sp., P.tarda,
P.herbarum Oi#AJ7kE LT Simmons(1969 ; 1985)
3D 5 faF ORI KO 1O 9 ROBEDIE S %
T 5HH, Rt e g LTt R o REN
LA LWNZ &% Simmons HIE D TEY, AW
TIHE L~V OREEICIFNZ bR Ao T, RSEa AR
S.botryosum & [6E &z KB12 #ko etk
P.tarda, S.vesicarium &[RIE Iz 6 BRDTERMR
1% Pleosporasp. T LB 2 HIDN, 5% I B DR
NPBETHS. 70k, RIRFEOH L~ LORIEICHE
TIX Y R Y —~ L DNA ONEHEE A ~—1—(Internal
Transcribed Spacer : ITS) SR OIEHEF OfFAT(White
et al. 1990)2MHEBICRIMA ST 57238, AJRIE ITS fElk
DFFHT TR L~V DR EH T X 720 (Camara et al.
2002)7=, JERERIIRT 70 —FNUETH 5.

HEER

ACHRE PN B4 HE L7210 FEERPE 44 Btk © B4
RD 93.2%\ 8 7= 5 41 BERED S.vesicarium THY, K
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Table 4-3-1.  Conidial morphology and pathogenicity of Stemphylium isolates obtained from brown oval lesions and yellow

mottle symptoms of Welsh onion from various fields in Hokkaido and two other prefectures

i Location isolated Morphological characteristic of conidia Pathogenicity®

'Le5|0n . Year ) Isolate Length  Width L Const- Species J

isolated isolated  Prefecture City (um) (um) riction W-I NW-1°®

Brown 1 2005 Hokkaido Hokuto HB21 30.12 20.6 1.9 1-3 S. vesicarium + +

oval 2 2007 Hokkaido Hokuto HB5 48.3 21.0 2.3 1-3 S. vesicarium + -

lesion 3 HB6 47.5 235 2.0 1-3 S. vesicarium + +
4 HB7 454 23.5 1.9 1-3 S. vesicarium + +
5 HB8 39.8 21.3 1.9 1-3 S. vesicarium + +
6 Nanae NNB1 42.1 214 2.0 1-3 S. vesicarium + +
7 NNB4 44.3 211 2.1 1-3 S. vesicarium + +
8 Kuriyama  KB11 36.0 18.7 1.9 1-3 S. vesicarium + -
9 KB12 36.3 26.4 14 1 S. botryosum + —
10 KB2 419 18.5 2.3 1-3 S. vesicarium + +
11 KB3 36.1 20.0 18 1-3 S. vesicarium + -
12 KB41 40.9 19.7 2.1 1-3 S. vesicarium + -
13 KB42 325 231 14 1 S. botryosum + —
14 Naganuma  NGB1 37.2 19.4 19 1-3 S. vesicarium + -
15 NGB2 42.4 215 2.0 1-3 S. vesicarium + -
16 NGB3 425 22.4 19 1-3 S. vesicarium + +
17 NGB4 38.0 18.4 2.1 1-3 S. vesicarium + -
18 Date DB1 443 24.2 18 1-3 S. vesicarium + +
19 DB4 39.5 17.0 2.3 1-3 S. vesicarium + +
20 DB5 42.0 215 2.0 1-3 S. vesicarium + +
21 Asahikawa  AB1 34.4 19.2 18 1-3 S. vesicarium + -
22 2007 Toyama Tonami TB5 45.6 22.0 21 1-3 S. vesicarium + +
23 TB7 40.5 20.3 2.0 1-3 S. vesicarium + -
24 TB9 36.6 18.4 2.0 1-3 S. vesicarium + —
25 TB13 38.9 21.1 18 1-3 S. vesicarium + +
26 2008 Aomori Kuroishi AOB1 46.2 22.1 2.1 1-3 S. vesicarium —+ +

Yellow 1 2005 Hokkaido Hokuto HY421 42.2 23.0 18 1-3 S. vesicarium + -

mottle 2 2007 Hokkaido Hokuto HY?211 36.5 24.6 15 1 S. botryosum + -

symptom 3 HY51 38.2 17.9 2.1 1-3 S. vesicarium + +
4 HY61 35.2 19.1 18 1-3 S. vesicarium + +
5 HY71 42.4 23.9 18 1-3 S. vesicarium + +
6 HY81 35.7 17.0 2.1 1-3 S. vesicarium + -
7 Nanae NNY11 46.0 251 18 1-3 S. vesicarium + +
8 NNY21 46.4 22.9 2.0 1-3 S. vesicarium + +
9 NNY31 37.4 19.6 19 1-3 S. vesicarium + +
10 NNY41 36.8 16.9 2.2 1-3 S. vesicarium + -
11 NNY51 329 19.3 17 1-3 S. vesicarium + —
12 Kuriyama — KY11 45.7 22.8 2.0 1-3 S. vesicarium + +
13 KY21 37.5 17.2 2.2 1-3 S. vesicarium + +
14 KY31 45.3 20.1 2.3 1-3 S. vesicarium + -
15 KY41 46.9 23.2 2.0 1-3 S. vesicarium + -
16 Naganuma NGY11 34.7 17.3 2.0 1-3 S. vesicarium + -
17 NGY21 41.1 20.2 2.0 1-3 S. vesicarium + -
18 NGY31 432 24.5 1.8 1-3 S. vesicarium + +
19 NGY41 425 21.8 19 1-3 S. vesicarium + +
20 Date DY11 43.4 20.6 2.1 1-3 S. vesicarium + -
21 DY41 34.4 155 2.2 1-3 S. vesicarium + —
22 DY51 425 23.4 1.8 1-3 S. vesicarium + —
23 Asahikawa AY11 33.5 19.6 1.7 1-3 S. vesicarium + +

. 25-42 12-22 15-2.7 1-3 S. vesicarium
Simmons(1969, 1965) 3335 2426 10-15 1 S. botryosum

 Average value for 30 conidia

® |_ength / width

¢+ : Brown oval lesions were formed on the inoculated leaves, —: no symptoms

4 Wound inoculation

¢ Non-wound inoculation
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FEDME L LTV D FEREBI S0 L e o 72 (Z1% 2009Db).
BILEBLOEHRENOSEL: 5 BHELWTND
S.vesicarium T&H Y, FHEEIID 720 O OIS & [F
BRCHAL « AR I T B AREAVE 5 LT\ B ATHE
PEDSRIZ X 7z,

S.vesicarium \Z £ 29/ E O EWNIZIIT 2 HIiL#ix
1989 4EICIIBLRTRA LIzt a2 v a7 A X —HEAR
TH Y ()1 - 1994), RFITIBN T 1999 4RI
HRCRADFED HZ(EH 5 2000). ENTIZLHT
S.vesicarium \Z £ 5 1 FERIFEOF LR I -b
T 8 4E£ D 2007 AT HEME L7 AMFRICINT, AHE
IDERICRBT B S TH -7, RXERMIFIT 1911 4F
\Z P.herbarum|Z X 295 & L CENTOHZRAEN RIS
S-(HHE 191D, R FOEIFHETII Rl
O, FREOMIET 2 WMEIXINE TR, £
D=, S.vesicarium M UTHEZIHIAL B AR IZ BT
BIE L7207, 3D WIEELRTA D EIE L T2 33 /i 7e
TN TS S TVRD 2 T2 DI S Tl A,

i#[#(Cho and Yu 1998)33 L O P EGE 20091243\ C
b Svesicarium |2 X5 A XERMFEORAENRE I T
5. 2009 FEDO R F OB AR 8,528t T 0 (EM/KEE
BREHES 2011), TOIFE A EPEETH D (LiRE L
SHMRAEZESR 2011, AIECTH LN LIz LD
2, FFOHMIECAS AR MIREE AT D 2 L I3
ThHY, PEDS AR L CTENIRFATS

REMER & 2 DIIEE BRI Ch D, 6 - 28
u‘a’é‘aﬁﬁ B INEEBERUREED O I3 0T ORI Z -
TRV, ZDT, BAISNIZAFICTL > TRENA

ENZPEH L7 wTREtE Y, Mo CTRVW B2 b,
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FOE EMREOMAMEE

B AT, JLEEPNIC T 2 ) FERR O
N Stemphylium vesicarium 3 3O S botryosum T
HDZEMHBMNEIRoT. RETIE, WFROE FHEH,
AT EIRLR X O BRSOV TRE L7z,

£18. BxXaEH

HBRAE

XX, =T, TANTIHANGGEELT Sbotryosum
3 HHR(KB12 £k, Mt4l #k, APS4 #E LR FN 55y
Bt U7z S.vesicarium HB21 ¥ED R ¥, ¥~ ¥, 7 AN
T AT DFEEMEEROE LTz, X F130 7 ZREN
T8 HIHHEES Ll o] , #~RFI3REMNT
5 o HIEHEEE L7oinfl THER) , 7 AT AL fE T3
A MV OEZEEBIERED & LTV, BEROSE
F% 1.0x10° i,/ ml(0.1%Tween20 ANFIZFREL L Hefl
WE L, BRIIT—F - X770V AECEI 0 FGE
IS CIT ol AXBLOY XX 1 b2 3FEIL,
TANGHANNTHZE LI ARDIZY 1 AP L, Bk
5 HIZIHAE 2 IR L, HEfE 13 ARIC3ana 4 M L
7o BBRICIE I K720 SHRETITE R 3 RZHEALT-.

HERRR

FXD G BE LT Svesicarium HB21 ¥iE X O
S.botryosum KB12 ki, XF, ¥~<vxFITearsME
REEATORR L, 7 A/8T 0 AIREEK 2mm OB G
DABEEIERL LT=(Table 5-1-1). &7z, =7nboHEL
7= S.botryosum Mt41 153 L OT AT T A NG A5HEEL
72 S.botryosum APS4 BR b [FIERIZ R, #~ X FIBE
EHRBEZ TR L, T AT T AT D RE %

TR UTo. 7 AT 1 A0 50 U 7= APS4 B % B2
U727 ART AT, BRI 20% L0 BICE#ET 513
EZHOFRRE TR LIS, MO BEREOBERR CIIBEfmT
A&7z D BB OWBEA TS D DA Th o7z, xF¥B X
O = 3 XU BEMEY, HRECESRS b/
Motz T AT AT HIREMEDOR STV T,
R CERZRD BN b OO, WTNORK L RE
IR U7z 3 FREI IR 2 R U, B %k DSy
IR L NZe o7z,

FE28. £HER

HBRAE

X 1/4PDA (Difco #3 Potato Dextrose Agar 9.75g,
FER 15g, ZEBH7K 1000m) ARG H CRiE2E L 7o 1 ¥4
TR S vesicarium DB1 #£35 L O S.botryosum KB12
HROEHFER(EA 5mm) % X 1/4PDA EHdGH (B
Iem)DHFRIZER L=, Zha 5, 10, 15, 20, 25,
30 B LUV 36C, MR T THAR L7, B8 7 HERICH#
EAZWE L, RHEMOFHEROKRE S(ER 5mm)
ZINT, MRLUCHEEOEEZREH L. #BRIT 3 KX
ETITo7e.

HERER

HiOAEF T 5~35C TR b= (Fig. 5-2-1). 4£F
HIRITEER L b 25°CTH Y, 5CR LV BCIZBIT S
AEFIIMED TRETh 7. AFWR THD 25CITIIT
DHEEELLTL S vesicarium DB1 #6753 42.4mm, 7 Hf#,
S.botryosum KB12 #¥£7% 55.5mm, 7 HETH Y, KB12
IZ 10~30°CIZHW T DB BE L W AEBME S 72,

Table 5-1-1. Host range of Stemphylium isolates obtained from Welsh onion, Chinese chive and asparagus
Welsh onion (leaf) Onion (leaf) Asparagus(spears)

Origin Species Isolate W.1.2 N.1.P W.I.  N.L W.I. N.I.
Welsh onion S.vesicarium HB21 3/3° 33 313 3/3 33 33
Welsh onion S.botryosum KB12 313 13 3/3 2/3 3/3 3/3
Chinese chive S.botryosum Mt41 313 2/3 3/3 313 3/3 3/3
Asparagus S.botryosum APS4 3/3 2/3 2/3 2/3 3/3 3/3
SDW 0/3 0/3 0/3 0/3 0/3 0/3

2 Wound inoculation

® Non-wound inoculation

¢ Number of plants showing pathogenicity / number of plants tested
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60.0
’u; —a—S.vesicarium
3 500 isolate DB1
=
£ =&~ S.botryosum
E 400 isolate KB12
>
c
S 300
o
o
et
© 200
2
[<5)
g 10.0
a

0.0

5 10 15 20 25 30 35
Temperatue(‘C)

Fig. 5-2-1. Colony diameter of Stemphylium vesicarium

isolate DB1 and S.botryosum isolate KB12
grown on x1/4 potato dextorose agar for
7days at different temperatures.

FIM BEEFHEHICETIRFEEE

HBRAE

PDA PR # TR L 72 % X HEAL W A
S.vesicarium DB1 £33 L. O S botryosum KB12 D&
FRERGEE bmm)% V8 ¥ o — AFERVARES (4%
9em)DHRICER L=, ZhE 5, 10, 15, 20, 25 %
XU30°C, BLB 71 MR FCHZEL, 1548 4 %
AT BIOTO I T ORMEEZ L. HET
DFERREL, HEFEHELEA Smm D)L 7 iR—F T
W20 37 4 A7 I BHkE, T BEmssE ~ ol
@ﬁjmm@74x71&éhb®%mg%%mbh
T0 9 T ORREL, K FISER LA 10 5 %%
EUEELELA bmm Oy R—F T bikE, o0
EHRIERT ¢ A7 3T 1ml OBRE K 2N 2 THEA TR
Hel, A 10BN OFO I T2 E-. Zo
F0 5 faFIREIK 50pl ZBMEE T CRIZL, Foo ke
THERFILIZ. 705 RTERo3HNE 1 REiRic > X
SEFEML, EHRSmm DT 4 A7 1SV DOFD S
faFEaREHH Lz, 3BT 1 FH7- 0 rbEEss
% V8 ¥ o — AFERE M 3 Bra ikl L7z

ST ORI ER L © 5~30COWTHOIREIC
BOTHLRD BN, Svesicarium DB1 #£1% 5~15C
IZBW TSR T, 20°CLLE TN Doz,
BomiR 1Y 15°C(328 i, bmm 7 4 A7) Th 7.
S.botryosum KB12 #1% 20°C(242 {8,/ 5mm 7 1 A7)
THROBEEP B TH Y, 15 CLA T LU 25°CLL LTI
TR & 7= (Fig. 5-3-1 A).

D 5 faF Ok DB #£1% 10~25°C T, KB12 £k
13 10~15CTHRD B AL, MEKE b 10C TS RAFT

132 =

H-7=(Fig. 5-3-1 B). 10CIZBIT 5 FD ) TIEALE
1%, DB1 #ki% 2,427 i,/ 5mm 7 4 22, KB12 75 190

8,/ 5mm 7 4 A7 Th o7z
400 -
@S.vesicarium jsolate DB1
2 350 1 osb
£ otryosum isolate KB12
£ 300
S 250
(58]
5 200 -
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“
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Fig. 5-3-1.  Effects of temperatures on sporulation of
Stemphylium vesicarium isolate DB1 and
S.botryosum isolate KB12 on V8 agar under
BLB light irradiation.

A: conidia, B :ascospores

Each value indicates the mean of three
determinations, and each bar indicates standard
error of the mean

EAH BB

BEEHE

IO HFRE TH D & ST
5 (Neergaard 1945)73%, 5 Ciidh ™ LY 7 (Koike
et al. 2001), < k(Rotem et al. 1966)K LU & %
(Padhi and Synder 195428\ T, 5 LR 2005 Uk
EARTHERDIE SN TWD. BNTIET A87 T AGE
H 1973b), U —F(EE - KA 1997), ¥~ ¥ (@M
51977, => =7 {86 1977), 7 > ¥4 (Uchino et al.
1986)3 L UNAA — b 7 m— 3—(FJE 1969)7> 545 HfE L

S.botryosum I
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TEHRICOWTIE ERIICEAT 28®ERH Y, WIhd
LA TR T AEME D/ ITER® BTV AT
RIZBVTHERX, =7, T AT H AL HELT-H
REF TR AR FFAMED /M EITRRD DR h o 7.

S.vesicarium O FHFAIZ BT 2 AL FFNT D 720
2, SN TIINTRL 2 U BHIRT T ANT TR, =
=7 BLOF ~ 12X D53 LT RIS A O1E 12N
JEM: A 79" (Basallote-Ureba et al. 1999)73, A = 7
SOEREIZ I NS OBk S IFEMNRRY, B3 Y
FUNCOBIFFNEE R T Z LBV BTV S (Kohl et
al. 2009a). EWNTIZiLE TIZ S vesicarium 2 L 55
DFAEDNHSE SNTAEWIE, RFEEM D 2000), v =y
a7 24—l - Feff 19948 LR I V(S
1999)DHTH Y, 15 EFRIFHRLHF LMD 53 BT 245
FEFBNTIR. AR TIIR FLBEE N Z v 2 F B LV
T ARG I A bIFREMEAZ R L, Basallote-Ureba et al.
(1999) Dt & [RIFRIC e /3 BB 23D = U BHEIZ
IR Z R T Z LR D R o T, ek ITERTEIRIC
BT Svesicarium & WHERIIZAR O THHMEIL 72
Stemphylium JEFEIZ L2 A U F T ORENRFERS
, MBEIERF] Lk SN-@IfGED 2008). 44,
REOIREE & S.vesicarium & ORF/:HONIEA 2
7 F 5yl D18 R OMERA AR S D .

EEER

Neergaard(1945) 1% #& & {E ¥ 2> b 43 B L 7=

S.botryosum O¥5HL ETOREKEFTHED 22~23CTH
HEWEL TS, £z, SRHEB2000)13HF 75y
L7z Svesicarium DOBRAEF IR 25°C, Uchino et
al. A986)ILT v A BLO=v =2 b o LT
S.botryosum OHEREFHIRIL 23°CTH D LML LT
BY, AFEICET D 25 CEMn—E L. 7ok, Kk
B D721 Rhizoctonia solani ® X 5 (AT HEIR
DB EOEBERBEL > TWDELIFET 5
- A 1966)73%, AJETCIEaE EREER SO
72, Neergaard(1945)LAMEDOIIIEHE 1, ARBEOHE%
AEFBRICOWTRHE L W20 EE 2009 ; Simmons
1969 ; Yu 2001).

BREEHICE T IRTFERE

S.vesicarium D10 5 R FAGEIRIT, B 3 v
B Tl 10~15C(Llorente and Montesinos 2004),
=y =7 5yHE <1t 5~10°C(Prados-Ligero et al.
1998)ch v, AMFFIZIIT DR FBEE O 10°C &
—E L.

LEH H(200000F, R0 5 0HE L7z Svesicarium (Fk
HIELSBERR) O TERZ 26 CTHE L TV D28, A

WFFEIAEE U7z S.vesicarium DB1 BED 534 1 RGHEIR
T 15CTH Y, 25°CITIBIT 20 E IR TRE T
HoTm. KOS Y], S.vesicarium HY421 £
JUHB21 #Ra A L T, M 5(2000)DFFEICHEL T
TR 2RI T2 23, Sy ISR AR 2 72(F
—X2EWK). = Z THix ORHE AWT 25°C - BLB 7 A
IR T TREEE LT EFIERIERR D B s o 7.
WIZV8 Y 2 — AFERFG AW TBLB 7 MRS T
e DILEECHERE LTz & 25 15 CTE RO ATV
PROBNT. EBI, H4FE - FIMHBNTUL, X
XS HE L T2 Svesicarium 3 X OV S botryosum 49
A 15°CTHE L, RERICIVW TR REBIZES KO
ARG T E 2T Gon. Ukl
W2, TRl FE O 5B LT[R —fETh - TH, PR
Sy BIERE & ALHEE ST EERK C 4 AR T TR ARG IR Y 57 5 i 3
RO, EDID, WK TR 2 et
DB R STz
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FOE FEHREORR - BRFHLERR

T YERGI LA DIRYE - RSB T 2RI T E
TRV ZIT, AE - H1EITHE, SEMEEE, *X0

BAT—Y, IR, RN, HERHIE & IR D
BRI OWTHRGET L7z, F7z, KW@I%&WJ?%T‘%
(il < YOI e
& 3 ) (Llorente and Montesinos 2004, 2006 ;
Llorente et al. 2006 ; Rossi et al. 2005a,b, 2008)}3 X Ut
=Y =7 (Prados-Ligero et al. 1998, 2003) CiZH 2 %
DD, FRIZHOWTIFFER RN, £ 2T, K -
B 2HITIE, RFEEMIEORYERIC OV TRE L2,

% Stemphylium vesicarium Df5Ye

F18E. B - REEH
F1E BELES XURTEHEMOEERT
—UDRBEIC 5 R S8

HEA®

FRERICIL S vesicarium HB21 ¥k% Fiv -, R E RO
53 % 1.0X 105#,/ ml(Tween20 % 0.1%1FAIZ 74
L7=bOEBRRE LTV, BEEDE, EEREL
ZIH L7z 1/5000a U 7 Ry B TEREN 4 7 H,
6 H, 8, A, T ARENTHE, Lo X WMFE o
B ARV BRI - T TV AEIC LY
BT o 7. BRI 5, 10, 15, 20, 25, 30C
D 6 BT T o7, B2 0 OBFEEERT, TR 4 o
H OB 25, &% 6 - HOMN 3%, #E% 8 » A
ONAZEL L, 1K 1R3IIET T/, B 12 H
#1Z Table 6-1-1, 6-1-2 (278 L7=FEEUCHE > THRIFFIA
ZHEME L2, SHR 2~4 FEOBREED 5 ik b IRILE
DEVEDIH A F OMOFRIER & Uiz, 7285, LI
DA FRBRUT T ARG & [FIEED J71E Tl & Flit
Table 6-1-1. Disease index of brown oval lesion in

pot experiment

0= No symptom

Lesions, less than 0.5cm diameter in

1= .
size with pale brown, are found

o Lesions, less than 1cm diameter in size
with brown, are found

3— Lesions, more than 1cm diameter in
size with brown, are found

4= Brown lesions are found on more than

half of inculated area

Table 6-1-2. Disease index of yellow mottle lesion in

pot experiment

0= No symptom

Ambiguous yellow mottle lesions are found

1= .
on less than half of inculated area
o Ambiguous yellow mottle lesions are found
on more than half of inculated area
3— Slightly ambiguous yellow mottle lesions are
found on more than half of inculated area
Clear yellow mottle lesions are found on
4= .
more than half of inculated area
L7z,
HAEREER

B EOFERFRRE O KIL 5~25°C TRO 5, 30°CT

RO b oTe. WTNOATAT —VIZBNTH
10~15C TR bIARREN R <, AWBEDFEEITL 72
BEFEIREIL 10~15CCTh 7=, &% 8 » H DDA
JREEDRAEFREL, 5CTIIEM% 4 » HBL N6 » A
Ok & el U TiEn» 7228, 15°CH LT 20°C Tl ks
47 ABLV6 »r HOBRX VIR, AFXDEFTRT—Y
& AIRBEDFEAERRE ORI AR BIRITZRD H R h -
7-(Fig. 6-1-1 A).

HOBRORBEDTERIT 5~30°COWT ORI E T
L b, &% 47 HBLU6 » A DT 20°C,
R 8 » H O T 15°C~20CIZB W\ Tlie b 3B
EnmL e, Kf%@%écﬂ‘&%@ﬁﬁi1&v
20CCTH o7z, £z, 10C, 15°C, 20°CITRIT B AIREE
®%EEEM,%@%S&H@ﬁ>%@%6kﬂﬁﬁ>
% 4 7 A OOIETE L 720 TRV, LEDEAT
FRIF EARIRBEDSHIFFRE 03 1 < 72 DEM 3D D7z
(Fig. 6-1-1 B).

F218.

HEAE

FERICIX 1/5000a 7 7 R VR T8 4 HRESS L
FXEME o) B L O S vesicarium DB1 ¥RD 534+
PR (I 1.0 X 1058,/ ml ; 0.1%Tween20 1) % it
LU BB SIEICH—F - RT T 4V AEITED
BRRAE B, 15°C - 16 Bl H RO N X548
T1, 3, 6, 12, 24, 48, 72, 96, 120 FFREHIL 7=

R & e fs
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Fig. 6-1-1. Effect of temperature and growth

stage of test plants on disease development

of Welsh onion leaf blight inoculated with Stemphylium vesicarium isolate HB21.

A brown oval lesion, B : yellow mottle lesion

WIS TR ICHEB R BRE L, WMERME H T AR
ENTH AMEE LERREZHE L. A1 X1
FR 3 RAETITV, kK 3 BEOBMIED 9 L b IRIRIEE
DEWIEDFE A T OO FFER L L=

HBRER

TRAVREE] 1~3 FF TIERRED DR o T2, 1H
FUIRFFH] 6 IRFFHILL L CHIATRD B, 6~48 IKFE DT
IR OB & b 72 > TRIFRE LML, 48

MR TR R 4 12 L 7= (Fig. 6-1-2).

FIEH BEECERER

HERAE

AIBRUZIE 1/5000a 7 7 K LIR > b T8 4 HRIFkES Lz
I (SR B LW Svesicarium DB1 #ED 434+
SR (P 1.0 X 1051, ml ; 0.1%Tween20 Jif) % it
AL b0 THECH—F - RT T 4V AEICED
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Duration of leaf wetness (hour)

Fig. 6-1-2.  Effect of duration of leaf wetness on disease
development (brown oval lesion) of Welsh onion
leaf blight inoculated with Stemphylium
vesicarium isolate DB1.

PRI A IEAEEERE L, 15°C - 16 R H RO A TR 548N
THHMEHR L. TOREHEEREL, MEWEYE T
7 AMMEANT 5 AMEB L, FPFeE 2 3 mICiA Lz,
BRI 1 IX 1 RE 5 I TIT o 72

HBRRR

WHEBTRURBLILE 1~4 B2, BOMENHERBLILE 4
~T7 BETFERROSFED iz, HEBRURBEEHLIET S
TR & <, HSEFEMERBHIANET LIRS
v MEB A B - 72 (Fig. 6-1-3).

m Brown oval lesion
351 [] oVYellowmottlelesion
3 4 —

25 4

15 4

Average of disease index
N

0.5 4

T 2 3 4 5 6 7
Leaf position

Fig. 6-1-3. Effect of leaf position on disease development of

Welsh onion leaf blight inoculated with

Stemphylium vesicarium isolate DB1.

FAE EEAFEERER
HBAE
1/5000a 7 73V > T 8 4 H kRS Lo il
[TCk) ZRERM & LC, Svesicarium DB1 ¥kD4y
A PRI G 1.0X 10518 /ml ; 0.1%Tween20 )
EWETHHRRER L O —E T 7 ¢ LV AETHRE LT

TR, MUEMMEREOY v 7 ARG AR O
Tor = AT E RS 7241, 1 #7290 K 10ml
DEG THMRAZERE L, PR EEE B =— R TH
BT, EHEERERIAEGENST 1EHZD 4~5 7
A 36 L OMEE TIT o 1=, H—8 35 7 4 L AJEI,
BRd7- 0 SME 3 B IEERE U7z, Bk & bk
IX15C- 16 B B ED AN TN T6 HIFEF L7T-.
Z O, BEEEBRE UREMYE T T ARENT 5 HIH
BELL, FRRREAHEICHA L. AT 1 XK 3T
1TV, RFRRIITIRE K EEE L.

HERER

WEFRRERVACIL, AR - SEEEOV-TRIZREN
THRBRRO SN2 hoTtz. —F, T—¥ - XTF74
JVRIETTIE, BERE L7 3R BAMEICIB RS MR BE &
&Rk L7 (Table 6-1-3).

Table 6-1-3.  Effect of inoculation method on pathogenicity
to Welsh onion inoculated with Stemphylium
vesicarium isolate DB1

Inoculation method Pathogenicity
Spray inoculation (wound) 0/3?
Spray inoculation (nonwound) 0/3
Gauze - parafilm inoculation 3/3
Control 0/3

& Number of plants showing pathogenicity

/ number of plants tested

$HIE EER

FXBICEET D Stemphylium JBEE, —HRIZHER
PERT <, BRI X DI OBRANEECTH D, 1920~
1930 FRICIE, ABEIVRRE TH DD, BEETH D
DEPSNCT D720, Z< OMFEERRBEDO ¥ ~
FERANOPFEARBRZ RT3, SR L B0 IR S
7z (Neergaard 1945). AFFRICISNT b ZEKURYLIER
OEFESEL L CEERNICHV STV D EBEHEREET
TIREMEDGRD BT, T—F - 3T 7 ¢ )LV AEEBISE
Lic. REEHEHERETITY 2L TH 45 - 5 3k
WTHER L 72 49 Bk O R BERRIC W TR 2 7R 7.
—77, RIEOEEHFETIT 49 BRPFHEMERRD bl
DI 25 WHRDHTH Y, AREOFHFMED RO TINZ
ERHBMNE ST
FOBERURBE O R AEMFEIEE X 15~20°CTH v, Bith
I FW T RRBEAS AN L 7= O AL O A KR
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=B L7z F, FURBEIXAEBTEATZRRIE R
EREL 2 A H Y, BT TUHEEEN TEH
TOHGE B LIz, —J, BEMEMTEREEO AT
B 10~15°CTdh > 7= DIt LT, BLHhll5 CARIEE
CersHumED 2SN L= 8 Atai~9 A oAt
FHRIRIT 15.5~21.2CTH W —F Lrd > T2, BESH
BEDS A LR IEAEIL I T IRANCIERR S L TR AR
DI LI 3 - 2/ITTH LN LA, NEITIE
GHglcoBI AL, B FERTICIET D T LTk
N E (R - FFR T 20028 L0 3 & - 5 1 HiBEI O
9 2 MO I A FIERAR L ORAHREICBN T, kL
REFVIREE LI X3RS B S BB L Q2 Sl 23 % 20
STZ LD, FAIIRBEDTZRRIZ~ & RIS LT
RWNEEZ LIz, REORFEMENRIFTNZ & 36 JUAE
T & RN OIREEN—E Lie o T 2 ED,
SeREAVRBEI AR 7 A TR AVE L, RIS
TR DY URBE 2 TERL L T D st a7, &)
(2008 1% [ R F DIEFAFVERIZ, 75 112 L DWHE T,
WEDORICK L TIROER D7 I o IofER, ROBEIZE
O TEOREZWMDS L, FRFZEEOMERRR S % > TR
EEASELBRTHD | LERML WD, SERbiUEE
DORFFEIEMT 5 8 AHAa~9 A Mdss LaiTb
NHW L~ 5 2 L, Bk DR ER N
BERAED—K & 7o TND Z EVRIB STz,

PERESENT & RIFOBMR T, Blhod AR ARE R & [
BRIZ, THEBERURBEIETLIEZ L, s MEmEt st
T ISR DS E MBI 25580 B, B BERT R0
FIRE DR BIEDEZMEDERIZ LD b D THDL Z
ERH LN 2ol 728, X OBES IR 1 EMIC
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1 MUBBA L, BEEIRA ITHROIMU~EITT D, B
B THULEEIZRA U7 N2 5 GBEEURENC~ 2 7
THIZA T TREFICBIZER LIz & 2 A, JNEEICEITT D
W2 L7223 o THERUIE < REIRRIC 2 0, O THHIA L 72
(F—240%). T7bb, WREMFETDICHEDS
PIHAE RS < 7Y, WYL L 7o T, B
WTH 2 BETRBFRERD o 72, 1ER%ICIED
D 2 BEVEE 3HEL 72 ) — R OZETITBEALD HIL LIpidE
FPMETL, —HTHRERE 2 RPN 52 &
T, WICH 2 FE TR D IRIRRE DR E O IREE A HERF L T
HEBEZ BN ), BraMERENY, R L
TIRBEA AT IS 5 Z i3, £/, SMEFE
JPERE L, BIEDMR 2 THIE~ L BITT D EPE T8
R O T 5720, SMEIE C TR E
WEEEF IR TVB EEZ LN, 7B, HOBEHR
BEDNHIR T D Z B DD LT, BErEMIREEX
—ERAET D LT D Z LRV EIC OV T, RE
BETHINT S,

%28 FHRRFREDERR

F 110 BFRECHER ERROBER

1. &=FMRERAE

RENCBT 22X OEFHM, FEEOB%, FEEH
MZEOME A Fig. 6-2-1 1R Lz, §7bb, 8 HEY
RO TERIFEHI T 5 4 H FH~10 A £ 0 ERLOIHE
Hchs 10 Ahfa EBHIRL, Z2n s o4 [9E
ABFHW) LEF L. S5, AS%~elEcr @
FERT), ICHERS TH~FES £ C% IR L EFR L.
#RBRIT 2006~2008 fEIZ, dL3biiNORF (5 : 55

Host Cropping season
f Cropping season 1 H
P Cropping season 2 H
Preplanting - i
season P Cropping season 3 H| Afterharvest
------ € > €=======>
Pathogen G
Environment Continuous snow
| | | | | | | | | | | | |
f T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 6-2-1.
P:planting, H : harvest,

Cs : continuous snow

Cultivation scheme of Welsh onion in Hokkaido, Japan.
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—ARK) B A BISQ0 FELL RS, 1S
720 250 m)? 8~10 H & 0 FHRCHEM L 7= CREiICIs 1T
o W54 A~D I35 3 3 - 5 2 filc i) 54 A~G

iﬁmtrw%mo‘ﬁ%l%ﬁ’Slﬁ(zw-1&n
x 4.5m) ORFEAIMHATX A 1SV 3 I Tk

7o SEBEAEBAXIZ 1 ATl 7y %E)u_
. BT b7y T IEATA K77 A(76 mm x 26 mm)
W7 0e - B —(BTF v Tg, 7AHK 42ml, 7
= /=) 1ml, ZV&V> 38mDE¥A L, HiEH 30
em ONLEICHIE & TEICFRE L, 9 1ML

FEUX L7z T v 7 EIZ 1IOAEF KB L O —7
7 A(18mm x 18mm)% ¥, AEWPEMEE T Ch/S—2
7 ARGy DTRBHAFET D4 &FHII L, 1em? &7z
D OfuTHE R U, R T 8 SAE OB
F OV A ZE B (log (RN 1B+ 1)) 14 DR HE(R 72 4
L.

1 X7z v 25 RO EFETERBE & 8 EBERUREED
HIREEZIT N7 v TR BICRAE L. £z, 2
R & BB IR ESEL L, WRESBIE CIriakp T
7N 3 BT, FEIFHARHC 5~6 FEAEEL, B
WHT THETRBLONETWZBEL, BERESY
BRE LTz,

2006 4F45 L TN 2008 4E1% 8, 9, 10 A & 0 {EHIC, 2007
F139, 10 H E W ERICcRlld e L7z, 3518, faTt
FRIBAH R & ERR OFIRFRIE I L ORGS0 BIGR 2 fift
9% 7212, il 74 & ALkt T A 4 27— 4 (H
SRR, Bk, AR K OSIRRR O BRI
R L.

HBER

2006~2008 4512 A [0 5 ARt 461 5 2 BRH LR
TEEEIER U7, WP ORI B bR E D54+
BILOGETHEZRBITEEL L TWZ(PlateITA). ZD 5

SRR

132 =

H 460 FEEEAS S vesicarium \Z K HIERIFETH Y, 1 JRbE
DIH Alternaria porri \Z L 5 EBEH ChH-7-. 720
B, A RS CRAEL TV B CRMEOREEDIZIZT
SRTPERIHE CTH o7z,

FERER L O FREBIN R, WTNOFRb ET
8 HEVEHRITHML, HNTIOHEVER, 10HEY
VERICHAINT HIEM DT DTz, FIRBEOYIHIL, 18
OFEMIZFBEA 6 A 28 H~8 A 9 H, #ABLAURELIL 8
A7 H~9 A 12 BIZ@E® L. 1BEaksMEmeL 7
H TFH~8 A EANCHIN Ui UL HE £ CITRmkEE
88.1~100%IZ5 L7z, BEEABERURBES I Ol 14
OHINE, EEFEMIZRIEDOHINICRoLEN TR Y,
P X FIE RIS 3 72 VAT 2300 CTHE N L 7= (Fig.
6-2-2~6-2-4).

AFHMRICRH ST b 0 E T TH Y
T ) FIHHRE SN o T, e ORBIEERET
200848 H LV ERID 7 A 24 A~8 H 1 A &R\ Tl
JREEDWR & —B LT, J7bb, 2006 FiT—2r 231
2, 2007 4F-43 L V2008 4F 1% 2~3 HDO B —27 3 d > 7=
WPNORBRIZEB N TS, 7 APHE CimiiE T
10 8 /em? LA &40 72 <, 20Dt 100 fli,om® £7213%
NLLEIZEIN U7z, 1A EDBRE, IV 2~4 AT
(24 50 flil,em? LA D% < Doy A 1 HME S 4177, 2008
IR XEREIO 4 A 4 BIZhT v 72 BE s L,
FHRAL T E D TR W OO0, RXERRTO B

BT L ETRED R S - (Fig. 6-2-5). it E

THE WRBE ORISR & ORI 2007 40 9 A LY
VEEL OB RGP IZFRELRS £ O 2008 4 8 H & 0 {ERID ]
T%%%wf,ﬁ%% WA ERIEDHBBIMRAFED i

—7, RS4RI L ]G L ORICISFHRIBAMRAE
B 57N> 7= (Table 6-2-1).

Table 6-2-1. Correlation between airborne conidium density and weather factors or disease incidence (2006 -2008)

Year
Weather factors or disease incidence 2006 2007 2008

CsS.1 C.S2 CS3 C.S.2 C.S.3 CS.1 C.S.2 CS3
Average mean daily temparature (°C) 0.665° -0.098 -0.453 0.134 -0.527 0.442 0.052 -0.127
Accumulated rainfall (mm) 0.128 0.022 0.678* 0.148 -0.058 0.501* -0.175 0.115
Accumulated sunshine duration (h) 0.309 0.640* 0.790** -0.082 0.124 -0.483 0.227 -0.086
Incidence of brown oval lesion (%) 0.923***  (0.823***  0.694** 0.574 0.645** 0.204 0.538* 0.631**
Incidence of yellow mottle lesion (%) 0.834**  0.941*** 0.652* 0.921*** (0.532* 0.192 0.741*%**  0.474*
Degrees of freedom 8 11 11 10 13 15 16 17

Values calculated between the number of conidia represent cumulative values for conidia trapped during ca. 7 days of monitoring

and average of mean daily temperature, accumulated rainfall and sunshine duration during the period or disease incidence

C.S. : cropping season,

Significant differences : * p < 0.05, ** p <0.01, *** p < 0.001
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the cropping season 2006 in an infested field in Hokuto.

a: cropping season 1, b: cropping season 2, and c: cropping season 3

Fig. 6-2-2.  Seasonal fluctuation of Stemphylium vesicarium conidium dispersal and disease incidence during

Airborne conidium density on slide traps. Black arrow : first occurrence of brown oval lesions,

white arrow : first occurrence of yellow mottle lesions,

bars : standard deviation.

Disease incidence (%) was monitored on 25 plants per plot
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yellow mottle lesion, black arrow : first occurrence of brown oval lesions, white arrow : first
occurrence of yellow mottle lesions, bars : standard deviation.

Disease incidence (%) was monitored on 25 plants per plot
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Fig. 6-2-4. Seasonal fluctuation of Stemphylium vesicarium conidium dispersal and disease incidence during
the cropping season 2008 in an infested field in Hokuto.
a: cropping season 1, b: cropping season 2, and c: cropping season 3.
Airborne conidium density on slide traps. Black arrow : first occurrence of brown oval lesions,
white arrow : first occurrence of yellow mottle lesions, bars : standard deviation.

Disease incidence (%) was monitored on 25 plants per plot
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Table 6-2-2.  Temporal change in pseudothecium maturation during 2008

cropping season and after harvest

Date of observation

Mean maturity of
pseudothecium

14 Au =0, Q;=0)*

Cropping 23 Ses %.%% ((%11=%, %33:%))
season

22 Oct 0.00 (Q;=0, Q3=0)

28 Oct 0.44 (Q;=0, Q5=1)

4 Nov 0.67 (Q,=0, Q5=1)

After 10 Nov 0.89 (Q;=0, Q5=1)

harvest 17 Nov 2.22 (Q;=1, Qs=3)

25 Nov 2.22 (Q4=1, Q5=3)

1 Dec 2.33 (Q;=2, Q5=3)

Kruskal-Wallis test”

P <0.01

Maturation stage of pseudothecia on each lesion was categorized as follows :

0, no pseudothecia formed ; 1, pseudothecia having no asci ; 2, pseudothecia

having immature asci with no ascospores; 3, pseudothecia having asci with mature ascospores

Maturity of pseudothecia was examined on each of brown oval lesions on 30 green leaves

in the cropping season and 50 leaf debris fragments after harvest
& Q, and Qjs: first quartile (cuts off lowest 25% of data) and third quartile (cuts off

highest 25% of data), respectively
® Maturity during the period differed significantly (P<0.01) in Kruskal-Wallis test

H2H BTOIBRORE

1. £EHM~IER

HBAE

200848 A 14 H, 9 A 23 H, 10 A 22 HD 3], A
457> SIS OFEHREE 50 HEEA BRI L, BRECY A
FARERER T 3 L OVEMBRMER N TR0 2 3 DIERIS
FORERR AR L. £, WHEZOBTO 5D
KRN A BIZST B 72012, [FEE 10 A 22 HICFIES2
H & SH 30cm O EFE I TEIRBEREIRUER) 250 HE 4 FLEL
L, TAarRAyyay 72NN, (B
WZHEE L7z, 0%, #9131 EOFIE T 30 #Ex
EUX L, SERERISER T3 L OVEMBAMSE FC 30 FHbEo
Tt D B OFFERIMABIEE LTz, 11D 5 kDR
DUILL T OFEEIZNE - C, JRBERICH A HE LTz, 0 :
JRBE BT D BT, 1 705 RIERDE T
D BRERL, 21 1D I MTRIEEDFD S wfb 1D
DN, 8 : TOIRFBLOTDI EHETDD
TEPNIZTERR.

HBRER

SPBFOS8H 14 H, 9A 23 H, 10 A 22 HIZERI L
TIRBHINT N D ETOHRETERLL, 51050
USRS By odz. 10 9 DO RITINER T H

%D 10 H 28 A DRBDH b, T DRIBITT D 9 58
DFFENHEA 72 (Table 6-2-2).

2. ZEM~F&

HEAE

AR~ TOBTF O 9 B OFEERIL B 5
T D728, 2007~08 4, 2008~09 73 % F i
L7.

2007 4E~2008 “EDORERTIE, 2007 4 10 A 29 AIC
LN OB 385 2 BB 35 L O C i) £ 0 I
FEELF% DR XA L 7=, B BB (8 e M ImEEL 5%
[B45) 7> H I XFEREECRBE IR 100%)05%#E %, C Bl
CERAVRBED I 0 b IV R A BRI L 7=, TR
JREER L OYMBIER23ER K X 30em (ZUIT L, EhEn
848, Fr16 DT A n Ay aNy JIZ 20 FETOA
Nz, ZhbdH b 8IROMFIE 4 48, MBI IE 449
L, PR U7 R EEEE A4 15 eniff E THRIE L 72 1/5000a
U 7Ry MNO HEREICHRE Lz, 720 O 8 45(F#
JREE 448, MBI RIE 4 491F Sem R FE THRER LA T
HLEU 73Ry NAICEKEL, 20 LIJEZ 10cm
OEELEFE LT, WXV 73Ry S 1EICHZ0 1
BEZELIZ. ZhEOU T FVIRy & Er R
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Table 6-2-3.  Temporal change in pseudothecium maturation during the noncropping season in 2007-2008

Mean maturity of pseudothecium

Leaf Location S\?ef?/rveintering During and after overwintering Kruskal-Wallis
test®
29 Oct 2007 4 Dec 2007 28Jan 2008 27 Mar 2008 22 May 2008
i 1.06 221 2.20
Soil surface 017 NO? b (O=1 03 (Qu=L Qs3) P <0.01
With symptoms . (Q:=1, Q5=1) Q:=1, Q5= Q:=1, Q5=
i (Q1=0, Q3=0) 1.25 2.24 2.59
10cm soil depth P <0.01
(Q=1,Q571)  (Q1=1,Q5=3) (Q:=3,Qs=3)
. 1.06 1.99 1.95
Soil surface P <0.01
. 0.00 (Q:=1,Qs=1) (Q:=1,Q5=3) (Q:=1,Q5=3)
Without symptoms
- (Q:=0, Q5=0) 1.09 1.34 2.03
10cm soil depth P <0.01
(Q:1=1,Qs=1) (Q:=1,Q5=1) (Q:=3,Q5=3)

Maturation stage of each pseudothecia was categorized as follows : 0, no pseudothecia formed ;

1, pseudothecia having no asci ; 2, pseudothecia having immature asci with no ascospores ;

3, pseudothecia having asci with mature ascospores. Ten lesions and 10 spots from symptomless leaf segments

(ca. 7 cm long) with 15 - 30 pseudothecia examined for each lesion and spot.

2 Not observed

b Q, and Q: first quartile (cuts off lowest 25% of data) and third quartile (cuts off highest 25% of data), respectively
¢ Maturity during the period differed significantly (P<0.01) with Kruskal-Wallis test

MR L, 2007 4F 12 A B 2008 4 5 A FA)
F£C, 2 7 AR T 4 R(hHERE & ISR E L7
FEHE LAMB IR R oEIL L2, 1K H7ZY 10 FHEEE
X E N EIZITR—mEEOREIEC OV, R
BROVEYMEE N TR L, BIERAND 15~30 f#
DT 5 BROFEERD A FHUE LTz, AT 9 DFEiE
UL TAE I~ & AR O FEE TR L7228, &
B A ~UCHES DT CIIRBH S A HIE L 72Dl
%t LC, ARBRCIE 1IRBENOKAS 10 5 etk &
HIE L.

2008 4E~2009 EDOFRERTIE, 2008 4510 H 22 AIC
N OIS O 4 A, B, C, DB 5
TERIECRBIIEE 10~20%)F L UMl i 228 & B it
L7z, AT ARENT 8 » ARG LIc A FHEL LI UA
450> HEREL U 72 SMBUIR 23 A PR (121°C - 15 43) LT
LOEBEMERRE L TIE L7z, 2FEEZ AN T A 1
LAy ay 7 2007~2008 FEDRER & FRED ik
T 1/5000a 7 7 F VR v MNOHEET 10em (ZFEE L=,
INOHDOU T FINIR Y b EIEREEREHEGICRE L,
FRIERATD 2008 4F 10 A 22 H &A% 2009 4F 5 A 25
HIZ 1 Rd7= v 30 WHBEdH 5 W2 S IZITRIEFREORE
BIEECONT, BTO)BORERNEBE L. AT

DB DFEARDUL, AEE IR~ IR OBER & [FIERIC
B A HIE L. BBRIT 1R 1Ry S Tiio 7.

HERER

2007~2008 £ DAL HARSHARIX 12 A TH)
~3 A FChH o7z, 2007 F-ORALFTOREFRE LB

I EROFEEERENT 0.17 Tho72. 200841 A 28 H
WIERIREE LA b3, AMEERIE RIC b IATD D7k
A LT, SR OMBTO 5 R EESIE 2008 4 1 A
28 A28 1.06~1.25,3 4 27 A7% 1.34~2.24, 57 22 A
R 1.95~259 TH Y, KEIHTFOIZNBIEELE
(Table 6-2-3).

2008 4£~2009 4EDORBRTIL, B Mi5EH HERH L 7=
DL AR T D 9 AR L T, %%
? 2009 % 5 H 25 HIZIE, 4 BSHNSERBLIZ3TXTo
FERIER X OYMBIHERTE Ol L2 B 10 5 ROk
R LTz, AR CIIBAR, BA%E BITBTO
FRDIEEITFED HAL7eh>- 7= (Table 6-2-4).
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DL, BERRIZITERBBO IR -oT-. £, HH
I LOYMBIEARIE L I TICHIBE L 72 ) Rl
AT O I BRER L, BARITITmEEZ#T 52 L
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Table 6-2-4.  Temporal change in pseudothecium maturation during the noncropping season in 2008-2009

41

Mean maturity of pseudothecium

Date of observation Leaf Field

Leaves of Welsh

. . Sterilized
onion grown in leaves
A B c D glasshouse
0.00 0.07 0.00 0.00 0.00 0.00
With symptoms
(Q:1=0,Qs=0)" (Q:=0,Q3=0) (Q;=0,Q3=0) (Q;=0, Qs=0) (Q1=0, Q3=0) (Q1=0, Q5=0)
22 October 2008
0.00 0.00 0.00 0.00 0.00 0.00
Without symptoms
(@170, Q5=0) (@170, Q3=0) (Q:=0,Q5s=0) (Q,=0, Q;=0) (Q1=0, Q3=0) (Q1=0, Q3=0)
3.00 3.00 3.00 0.00 0.00
With symptoms NE
(Q:=3,Q5=3) (Q1=3,Qs=3) (Q:=3,Q35=3) (Q1=0, Q5=0) (Q1=0, Q3=0)
25 May 2009
3.00 3.00 3.00 0.00 0.00
Without symptoms NE®
(Q1=8,Q3=3) (Q:=3,Q3=3) (Q:=3,Q5=3) (Q:=0, Q5=0) (Q;=0, Q3=0)
Wilcoxon With symptoms P <0.01 P <0.01 — P <0.01 — —
signed-rank test’  \wjthout symptoms —d P <0.01 P <0.01 P <0.01 — —

Maturation stage of pseudothecia on each lesion was categorized as in Table 6-2-2

Ten lesions of diseased leaves and 10 spots from symptomless leaf segments of ca. 7 cm long were examined per each treatment

& Statistical differences in mean maturity of pseudothecium before and after overwintering were testes by the Wilcoxon

signed-rank test

b Q, and Q;: first quartile (cuts off lowest 25% of data) and third quartile (cuts off highest 25% of data), respectively

° Not examined : due to leaf damage by earthworms

9 Not calculated

Y PWAECTERNO I IZABMRAL, ErREFELLD
AN RRETH 7=

FIE BEYRHPORDOHHEL RRME
HBAE

RO 5 3R CRER O T V%
FANT, REE OB L OYRRIEREE{T o 72,
BEONEEE, LIFD 3 2OHETIT- 2. (DEE/KIE
K CUEEH, Smm PUJ5 (BT L, BEE7K THEAH(SDW 15),
(2SDW D%, T0% =% / —/LC 20 B K i (T0E
%), BT0E LD, 1%IKMEFHFET NV ¥ LKEK T
1 /3R EAH(SHS 1), iRt FECRELL 727
NEPE AL TR IRy B RER, A MLT h~A
v % 300ppm ANA L7= PDA EAEG M EICERR L
25°C - WER T CHEEE Lo, 1538 7 ARIRIC, BEAUKE
T PDA iz A4 Lo DECEGT D Stemphylium J&
BERROBE A U7 BE I LTz, Stemphylium J&
BREOH#ED 5 B R 248 % V8 ¥ 2 — AR Ak
W EIZBME L, 15°C - BLB 74 NEETT 4 HEEE
BITHE R 2 BB T O8I L, Svesicartum D45/
TOWROAEERZD LT, BOSBECITA X 42~104
R EHEA U=, S vesicarium D5YEER)TRAUC &

VR L7z, (Stemphylium JEERROE N 5EES 7=4)
30,/ (BRE 40 x (V8 ¥ =2 — RFEREM £ T
S.vesicarium DT #FRK LIZ BRI, (O 4T
AR iR L 72 BB x 100.

Sy U7 Svesicarium @ 5 HAX 5 EERIZ OV TR
JEMEERRE LTz, B O 04 FRREIR (REE 1.0X 10°
f#,/ml ; 0.1%Tween20 MH) ZHFEEE LTHY,
TEREIEIRE s & Fet L7z 1/6000a U 7 VAR v T
8 » AW, #'T7ARMENTHE; Lo ¥ o) %
W, SFEEEZT—E - T 7 ¢ LV AIEIC L D RS-
DO 4BAGTERL, B 12 HRICBOMREIIER
BUERL O M IR AHIE Lz, 1 BkkHT 0 1 F 1
AR U7z, Eio, BMERX S U ORERZ L
7-.

HERER

2007~2008 FOBRIZIBVTIE, BIARID 2007 £
10 A 29 B SHS LI L % S.vesicarium Oy EESRILHE
TN DL 82.5%, AMBUEEHEN DL 46.9% Th -7z
D%, BREETHY T 6L SHS EICXY
S.vesicarium 7378 S 17z (Table 6-2-5). I 2 K
L 7= 2R 2 F IR EME %R L7z (Table 6-2-6). Fait
SHRKITN T B IREE A TR L7220 72 (5 — 2 A ).
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2008~2009 FEDRBRICINTIL, B 2008 4F
10 A 23 H® SDW ¥:T®D S.vesicarium D5y BEERIT VSR
HET 85.3~100%, AMBUEEZET 90.0~100% Th -7z
(Table 6-2-7). [Fl A OREFLEN D D TOE IEIZ X 5 5rBEsE
1% 2.5~50.0 %, SHS EIZ & 5455HERIT 0~10.0 % TH
D, RAKEICLVE L SBERMET Lz, —J7, [H
CHEIC L DA BREEIEDO L OSBERIZENEN
87.5~97.5 13 L UV 50.0~100% & FEITED & D/YBER &
Do T, A% O 200945 H 25 HO SHS IEIC &
% S.vesicarium D7 EERITFEFRET 1.0~100%, M
HEARYET 15.4~56.7% L G TR E RENH -T2 b
OO, HEK L= 2SS S vesicarium D355EES iz,
KRR G IXE I B S LR o 7o, SR ZRRE LT
EERS R X IFFNE% 2R L2 (Table 6-2-8).

PAbod X9 (AR OREF SR K USMBIEETED 5
FXIIREM: 2R Svesicarium DEESH, TERE
DHEIRED 72 O TS EThB& LD 2k
DHENE o7z,

132 =

FA4E ER

AT, RXIERIHRE S vesicarium DIRYERIZ D
WTRRET L, R SRR E s KO MBI 3E 1T/
FD I BAETEM L, TP JOTERE THA L Tn
5 L&HIHNNC LTz, Kohlet al. (2009b) (MEE{#D
AT FUENLFHEME Svesicarium (ZRFEA 7R
DNA Wil zamt L, Z 02 &0 bl s SR o
LTS EHEE LTS, LnL, RIS ClammEss
) DNA Zfth L7202 ¢, EOs kR K OB O
%ﬁﬁ%mi%MLTwﬁm AFTETIE, EOsHERS
L OYRIRHEDRERIC BN ZERN 1 20N R
B LTV D 2 k%ﬁ?ﬁbf: IbiT, shEEAs
T Svesicarium P4 L TWDH Z & &R LIZDIE, i
TR %80 TABIFED IO TTH 5.

2007~2008 DA 53R TIL, B BSENS
BRI U7Vl e A Pt i e AR E LT L7z, L
2L, TRICK L TOMBUREARIEI SRR N L, B4
LTWBIZ ENHBMNERoT=. 22T, 2008~2009

Table 6-2-5. Isolation frequency (%) of Stemphylium vesicarium from leaf debris during the noncropping season in 2007-2008
Isolation frequency (%) of S.vesicarium
Beforg . During and after overwintering
Leaf Location overwintering
29 Oct 2007 4 Dec 2007 28 Jan 2008° 27 Mar 2008° 22 May 2008°
Soil surface 96.2 73.1 84.6 39.5
With symptoms 82.5
10cm soil depth 73.8 97.1 94.2 93.1
Soil surface 338 9.6 26.2 12.0
Without symptoms 46.9°
10cm soil depth 813 9.6 17.3 125

ab.¢- Number of leaf segments examined : 42, 80 and 104, respectively

4 All samples were cut, washed and disinfested in 70 % ethanol for 20 s and sodium hypochlorite solution

for 1 min before incubation on PDA plates

Table 6-2-6. Pathogenicity of isolates obtained from leaf debris to Welsh onion (2007-2008)

Number of isolates showing pathogenicity to Welsh onion / Number of isolates tested

Before . L
o During and after overwintering
Leaf Location overwintering
29 Oct 2007 4 Dec 2007 28 Jan 2008 27 Mar 2008 22 May 2008
Soil surface 5/5 5/5 5/5 5/5
With symptoms 5/5
10cm soil depth 5/5 5/5 5/5 5/5
Soil surface 5/5 5/5 5/5 5/5
Without symptoms 5/5
10cm soil depth 5/5 5/5 5/5 5/5
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Table 6-2-7. Isolation freuency (%) of Stemphylium vesicarium from leaf debris before and after overwintering (2008-2009)

Isolation frequency (%) of S.vesicarium

Isolation Field

Leaves of Welsh

Date of isolation ~ Leaf . . . Sterilized
method onion grown in leaves
A B c b glasshouse
Sbw 100 97.5 87.5 85.3 — —
23 Oct 2008 .
With symptoms 70E 25.0 175 25 50.0 - -
SHS 25 0 0 10.0 - -
Sbw 100 90.0 97.5 90.0 0 0
Without symptoms 70E 92.5 87.5 97.5 95.0 0 0
SHS 100 50.0 60.0 97.5 0 0
With symptoms SHS 38 1.0 NE 100.0 - -
25 May 2009° -
Without symptoms SHS NE? 56.7 337 15.4 0 0

&b :Number of leaf segments examined : 40 and 104, respectively

¢ SDW method: Cut leaves were washed in sterilized water for 3 min. 70E method: Cut and washed leaves were disinfested in

70 % ethanol for 20 sec. SHS method: Cut and washed leaves were disinfested in 70 % ethanol for 20 sec and sodium

hypochlorite solution for 1 min
9 Not examined : due to leaf damage by earthworms

Table 6-2-8.  Pathogenicity of isolates obtained from leaf debris to Welsh onion (2008-2009)

Number of isolates showing pathogenicity to Welsh onion / Number of isolates tested

Date of isolation ~ Leaf Field Leaves of Welsh o
onion grown in leaves
A B c D glasshouse
With symptoms 4/4 11 5/5 5/5 — —
23 October 2008
Without symptoms 5/5 5/5 5/5 5/5 NIP NI
With symptoms 5/5 5/5 NT? 5/5 — —
25 May 2009
Without symptoms NT 5/5 5/5 5/5 NI NI

*Not tested : due to leaf damage by earthworms

® No fungus was isolated
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SNTZFOIRTFTHLEHE L. LarL, B TD
faT-~ 7 v 7RISR TIE, FIFERNCT-O 5 o753
RENT, AMGREESEANSLGET 5T — 2 255 2 &
1L T& 720 > 7. Prados-Ligero et al. (2003) (I=>=
7 Rkl s | AR 5 | & 10L/43) & FVC
Pallii DR TREBIEREATERL, 70 5T ORI

IO 2~3 FITEI D ZE2WELTWD. £, =
VI BXOT ARTHAD Svesicarium X DIEFEIC
BWTIE, FIRFRE R LA LT 0 530 b
B SIS FO 5 faF73, BEEER—KBGHRE 78> T
52 LM LML 725 T 5 (Basallote-Ureba et al.
1999 ; Falloon et al. 1987). AHFZFEIZIS\ T IS THIE
AN T O S T2t 925 Z L A TE o BRI,
W a5 EM % £ ] L 7= Prados-Ligero et al.
(2003) DFRBR L Lol LT, ARBRClIIfa At T %
D NEWRT A RTTRANT T EREH L2729 T
bHHLEZ B

Ay FRBRIZEW Tl 70 ) a4 4 A aich
RICHE LTz, —J5, B TOPFRIETO S T OmREE
DR L= 6 H F~8 H EMZ@Bo b, 09kt
TREHE L EOFAERNT B L o7, Ay bk
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BRI, MR A TR E L Ol PRGN R 2 A
L7y, KBTI TP TOBATEL 2 L2060l
7. HEBORT-O 53 4 Ahi~6 A I Thbi
DX FRREE ORIV T HERE ST L2 5E
DFO 5 JEFORBIHEZH LT D Lid, — R
Gz B DA A RE T 2 9 A THETH 5.

Ay AR & ESBRICI VT, R AN A
DI SIS, R D 720 T L LU R O

JHERIE I3 T DIAGED IR0 T2 Linb,

—HARYER & LT DA T ORENIMmRD TS R
LTW5%.

AFITEETHE SN THD Z b, — IR
JIRIARIRETH L EHBEZLTWD. Lil, B3y
F T, Svesicarium BERTE L& TR THEAL, £
OV EER—RIBYRE 2o TS Z ERA L E T
5T % Rossi et al. 2008). ZD Z &M, RFHERT
WO—IBRIRERFET D 9 2T, FXRIEEG O
AT T 2 LI kT D IRIEE DG L UA 21
HNNZTDUERDD.

BSHZ BN T, WA MIIREE DL RO AT HTR
LTz, SREBTRURBEO R4S R I3 a0y A& 7 HEL
HRELE—ET D0, SEFREELOEN BN S
STz, AR TS & ERBE DR A mORNIL, HEEH
WCHERIEOHBBIRSRD b, 2D enb, 1
CREIITEIRBED IR U 72 534 D3 s BRI BE 0D B2
IRRYR L 72 o TND Z LR STz, B EABHEUREE
PSR T CBIEE T D L, I LIh D WITRIEF DS
ETREDOINDD, DETHOBRITRD DAL,
ZOZ LD, ZERPITHREL TOD 3 AEF LIS
i1 - Y LT, SHABRURBEATERLT 528, $BH
JAEE B TOAETF OB L OFEREED H D53 AF D
REUIE Z o TN EHER S, T7ebh, HEAH
ROWBE L DS AEFIIAIFORYGIR L 72> TR

== BIOY —FTIZ, Svesicarium D531
B L KRG EUOMITHBEREER S D Z L BHRE ST
% (Prados-Ligero et al. 2003 ; Suheri and Price
2001). LA L, ABFZECIIEFREEE, FMRREC
KAF L, KGN & ORITHBIBIRITR® bhpinoiz.
ZhuE, AMEIZEWTIIAR T AFRTAZ A4 K77 X

N7 TR U2 THY, WEIR 7 HERE
UNTHOREE R O B TR & KGO BIR & RT3 %
T LT LY, RFERIFE O TR & KGR

FRICET 2 L0 Efe T —2 350 d EHEL TV D.

IXIENIFE S vesicarium DIEYEREZ LI TO L 51T
F & 7= (Plate V).

1 BRI EO S E T H s TIREE D HFE
ML, ZHUCRD ARG A0 K3 (Plate VA,B).

2 HEFPHRLIECEGET 5 & A ABHURBE & JERCT
D03, HEBEPURBE ETONETFORIERITE Z 57220
(Plate V C).

3 AT D O BOIIL, EEMRORKDY £7213, 1N
FERS TE% D 10 A MIZ4AE % (Plate VD).

4 JRREIIMIRTER L OYMBURERTE RITA T 0 9 5k
L, Tt JOHEERE T4 T 5 (Plate VE).

5 BE, TOIRTIEENLRIL, Zhn—Kkx
YR L Tp o T D EHEE S 7= (Plate VE,G).
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BTE. BRRAE

R BRI OPIBRARIC BT 201980, ZivE Tl
SHATVRV, Z 2 CKE - 5 1 HiCIIARICH T 5H
N AR D & L b, FH 6 DOFEHZ =355
AR ML T D22 2 HICRBRZE i L. &6
12, REFEFCBIT HHEEHE TH Y AW & RIRSHIZIHE
AT B REFFE L OEOYFICHHT B BABRSIE B IRE L
7. B 2HITIE, BHERZRBIRRRIR & L C AR FER O
ZER MEEER L OV pH 3RO E 2 B R
DWW TR L7z,

18 FHHIRHRR*IE

F11H. SEEFOBRHR

HBRAE

ABRIE 2005~2008 41238 i AR M 3\ Tl
i [oiEk) 2V TiTo7. BT 4 » 4L bFE— O
B CHUWESFCHEM L7z, MR L LT N : P05 :
Ko0=12:16: 12kg10a ZfiffiL, BIEL LT N:
P205: K20=4.0:1.6:0.8 kg,/10a % 3~4 [EfEfH L7=.
HABRURBEOREN R HZ< 725 9 AhA~10 A
AR I & o282 D K 9IS, FAEROER - &
Fi1Z 2005 423 3 A 30 HEB L UN6 A 10 H, 2006 4£2° 3
H28 HEBLW6 A 7H, 20074233 A 28 HB L6
H 12 [, 20084433 A 11 AR X5 A 29 AIZHEM L
7o, BT =— Ry FCP303, BAHRRNE, 4
TATVY, MR 90cm « BKM] Sem, 2 AHE % CAENZ EE
Lic. 7ok, MREOBSGRRIET X TFz—rRy T
B L, ARBREE CHBMEEE CEM L. 1 KHizb
DOHEREIE, 2005 4% 6.3m2, 2006 ££1E 5.9 m2, 2007
X 5.2m2, 2008 41X 105 m2 & L, WIFNOERDE 3
K TR &7 o7z,

B & L TR R ITEmR &L/ T 2 FAIZ L
2, T ARG HABLRER L= =7 TR 7 EAR
LRIC Stemphylium J& R OJFEIB Gk A T 5 3EHA)
FITBEIH O 1% EHT D 10 A2 &E LT
Thbb, VATV - < BT ARFFIX600), A
)T BDUTANRYBE - ~ B 7 AKFHI(500),
~ BT ARAI(x600), TPN 7 17 7 /1(x1000), A
J 0B UEIEHE - R 2 L AR TIFI(x1500),
A 71 VA L KFFI(x1000), TV F VA ha e -TPN
77 7x1000), TV FVARrEYTRT T
(x2000), 7 LY ¥ LAFLT7 0T 7(x2000)F L
AT EDUT ISV K FIAI(x2000) A G L
7-.

FAER O BEERERFIERIE, 2005 438 1 UV 2006 4E1% 8 #l,
2007 5% 6 A, 2008 i3 2 HITIT o 7. HaREEAI %2 H
TEMREE AR, SIRICBERIGERS : 773 9)
% 5000 f&L 725 Lo B L7z, AL, 8 Ak
~TAPGHK 1 EBRRT 7~9 [Bf T\, Hi&iHdm 5~8
AR 21T - 7=(Table 7-1-1). FAA#EEIT 2005
FE3 30 Bk IX, 2006~2008 41T 25 Bk X & L7-.

WA OFE LA, B 3 FE L FAEED )7L (Table
3-1-1, 31-2THEhE L7z, F7o, BEAUHBIIN LB X
O S OYFR S AERIC RIS HER R AV L CR AT 2
72, NEFBIRIWHRORERELE 3 BEOHIE
(Table 3-1-1, 3-2-IIZHEL CTilA L7-.

BT, AIFOMB NG TIREE & BB ) L
L, WBEEIZLVFERIT 52 LR TH L7, 3K
FIBATRH B A S 1B NG IR BE 4~ 13 Bt 2 £%
oL, BEMEE N OBt RISk L7 faT-of e a st L,
PR EERE LTz

Table 7-1-1. Date of application and investigation in test on control effectiveness

of several fungicides against Welsh onion leaf blight from 2005 to 2008

Date (month/day)

Year Date (month/day) of application of investigation
2005 8/1 8/8 8/16 8/23 8/30 95 912 9/20 9/27 10/5
2006 8/1 8/10 8/16 8/23 9/1 911 9/20 9/29 10/5 10/12
2007  8/24 8/31 9/4 9/13 9/18 9/25 10/5 10/10*
2008  8/15 8/22 8/28 95 99 9/16 9/22 9/30

a Invesigation of downy mildew was conducted in 10/4
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HERER

ARERESH BT D HERR ORARM AR T D 7201
BRI U 72 P ZERI T, 2005 4E78 53 3, 2006 4E7)N 42 3E,
2007 423 57 3, 2008 403 34 HEDF 186 HETh o7z
ZDIHH 185 B Stemphylium vesicarium DL S
N, Alternaria porri DFHPEEINT=DIL1ETH -
7o ko X951z, BRI\ TIIIERH R 2
NS LT\, 207, RERESGNTRA LS
ETHME ORBL LT~ THERH OB ARG BT &
2 & LTz,

s IR ORI A A%, 20054238 A 16 H,
2006 4E74% 8 18 H, 2007 4EA38 A 6 H, 2008 4E73 8
A 14 HThoT. HABEEURBEOYIFEA HIX, 2005 F
258 H 30 H, 2006 4E72% 9 H 11 H, 2007 429 H 5
H, 200847238 A 22 HCTH o7z, ~ &L 2005 £33
L TN2007 FEDOZFEA L, 2006 £EFS L TN 2008 4F I
£ THo7-(Table 7-1-6). SOYRIZ 4 DEL HRAELE
(Table 7-1-7).

SR RBE

TEHAT XA BT 2 JERbAURBE D FEFHESRIT 2005 4E73
94.4%, 2006 4% 72.0%, 2008 474N 69.3% & W\ b
B2 Te b3, 2007 FiL 0% T -7z (Table 7-1-2~
7-1-5). 2005 4E35 L) 2006 4EORERTIE, —EBOFH
AT X CHeRGAUIRBE O FIP k3R 2 BB X D 53 LA T IS
Px TV, —J5, 2007 36 LU 2008 DR CI%
SEFRA XA 233\ N CIIBE AU, «kﬁ%ioéoﬁm%
AT XD IEGREPEAIVAD SR IVER A R S 72 2o

DIZxF LT, FEAEBAMAR TN O ORFEMA -7
m;ﬁ&ﬁa&@%ﬁ&%%m%%ﬁ%%%<&oﬁ

SRR

132 =

Fipbb, WAFEITSEAIRAC X 2 e AUREEC x4 2B
BRENFGRD IR o 7z,

BE rRsmbE

ERAT X $ 1T 2 BEAIRBE DR EIL, 2005 4F23
13.3, 2006 4E7% 2.0, 2007 4E2% 38.0, 2008 4F7% 21.7
ThHY, FBENmD TR oT 2006 F% Fr X BLERAM
ZHH L7 (Table 7-1-2~7-1-5). FHHIEARITIIT D
L, WIN LR LD BEICD L, BikrhR

DED BTz, FAIRMOFFEEILFF A E TR0
HDDENRD B, BIEA OO EIRITVTH

DRBAFKIZ BN TS REBRREM RO bz 2 &
5, FAIEOBREROZERIZOWTE R TE 2 Lk
L7.

A aF V)b = B T KRHIOBAER OBLATIE
98, 90, 82 LW bEholz. WNTAI /7 HY
VEEEE - AR Y A o A ARG 92, T3
oy trrerrer7n ([ 85 T8Ok
RN E T, TPN 7a7 7 A(q5 62, 48), 13/
7 BT NS EEKFFI(R 57, 5B LT V¥
YA ha bt -TPN 7 v 7 7 (A 63)DHiErEh AR
D 3FNE IR L TRORH »Te. A X)X T ARy
IVEREE « ~ BT KA, <~ BT KA, A e
VKRR, 7 LY XRTBRAFALT T TD 4 KN
W, BAEEEZRR O WTILHBARRAG 80 LA EDRW B
BREh AR Lz,

HEBRUR

HERAT XIS 1T 2 S EABRURBE DR ELIE 2005
57.2, 2006 4E7% 39.7, 2007 478 38.0, 2008 4EAN 51.7
THY, WTILOER S BB 2 F L L 7= (Table 7-1-2

Table 7-1-2.  Control effectiveness of several fungicides against Welsh onion leaf blight in 2005

Brown oval lesion .
Yellow mottle lesion

Leaf tip blight Spot lesion
Fungicide Dilution  Incidence(%) sDeI\S/Z?;)e/ Pr?/zellcjgve SD(;\S;;S; Pr?/t:lzzive

Simeconazole - manzeb WP? (2.4% - 65.0%) 600 47.8 0.3 +0.4°3° 98 50+14ab 91
Iminoctadine-albesilate -manzeb WP (10.0% - 55.0%) 500 36.7 06+04 a 96 31+10ab 95
Manzeb WP (75.0%) 600 68.9 25 +00 a 81 9.7+ 3.4 abc 83
Tetrachloroisophthalonitrile(TPN) F° (40.0%) 1000 70.0 50 +30 a 62 11.9+5.2 abc 79
Iminoctadine-acetate - polyoxin complex WP (5.0% - 15.0%) 1500 77.8 11+16 a 92 153+49c 73
Iprodione WP (50.0%) 1000 40.0 19+22 a 85 17.2+55 be 70
Azoxystrobin F (20.0%) 2000 80.0 19 £16 a 85 23.1+1.0 abc 60
Kresoxim-methyl F (41.5%) 2000 76.7 08 £12a 94 16.7+4.2 be 71
Control 94.4 133+18 b 57.2+0.7d

AWP : Wettable powder, °F : Flowable,

¢ Mean =+ standard error of three replicates,

Means followed by the

same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05
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Table 7-1-3.  Control effectiveness of several fungicides against Welsh onion leaf blight in 2006

Brown oval lesion

Yellow mottle lesion

Leaf tip blight Spot lesion
Fungicide Dilution  Incidence(%) SD;\SIE?;; Pr(\)/;elzteive sDeI\S/E?istf/ Pr(\)/taelzzve

Simeconazole- manzeb WP? (2.4% - 65.0%) 600 413 0.0 £0.0° a - 53+12ab 87
Iminoctadine-albesilate -manzeb WP (10.0% - 55.0%) 500 333 0.0+£00 a - 53+21ab 87
Manzeb WP (75.0%) 600 57.3 03+05 a - 143+39ab 64
Tetrachloroisophthalonitrile(TPN) F° (40.0%) 1000 46.7 00+0.0 a - 97+21ab 76
Iminoctadine-acetate - polyoxin complex WP (5.0% - 15.0%) 1500 72.0 0.0+£00 a - 153+4.0 ab 61
Iprodione WP (50.0%) 1000 24.0 03+05 a - 170+ 7.8 ab 57
Azoxystrobin F (20.0%) 2000 54.7 03+05 a - 25.0+2.9 be 37
Kresoxim-methyl F (41.5%) 2000 68.0 00+00 a - 25.7+7.0 be 35
Control 72.0 20+£28 a 39.7+138 ¢

AWP : Wettable powder, °F: Flowable, ©Mean + standard error of three replicates, ¢Means followed by
the same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05,
¢ Not calculated

Table 7-1-4.  Control effectiveness of several fungicides against Welsh onion leaf blight in 2007

Brown oval lesion

Yellow mottle lesion

Leaf tip blight Spot lesion
Fungicide Dilution  Incidence(%) Z:/Z?;i P r(\)/taeltl:;ive sDei\s/ee?;f/ P r(\);ﬁteive

Simeconazole - manzeb WP? (2.4% + 65.0%) 600 213 37+1.2°a 90 43+21a 89
Tetrachloroisophthalonitrile(TPN) F° (40.0%) 1000 10.7 197+24Db 48 140+24a 63
Iminoctadine-acetate - polyoxin complex WP (5.0% - 15.0%) 1500 12.0 11.0+14ab 71 16.0+24a 58
Azoxystrobin- tetrachloroisophthalonitrile(TPN) F (4.8% + 40.0%) 1000 253 14.0+ 2.6 ab 63 10.0+00a 74
Azoxystrobin F (20.0%) 2000 387 83+33ab 78 143+6.1a 62
Iminoctadine-albesilate WP (40.0%) 2000 12.0 16.3+5.3 ab 57 16.3+45a 57
Control 0.0 38.0+£6.7¢c 380+26b

AWP : Wettable powder, °F: Flowable, °Mean = standard error of three replicates, ¢ Means followed by the

same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05

Table 7-1-5.  Control effectiveness of some fungicides against Welsh onion leaf blight in 2008

Brown oval lesion .
Yellow mottle lesion

Leaf tip blight Spot lesion
Disease i Disease i
Fungicide Dilution  Incidence(%) . Protective . Protective
severity value severity value
Simeconazole - manzeb WP? (2.4% - 65.0%) 600 86.7 40+ 0.8 a 82 73+29a 86
Iminoctadine-albesilate WP (40.0%) 2000 89.3 10.7+09 a 51 16.7+26a 68
Control 69.3 217+ 46b 51.7+82b

3WP : Wettable powder, ° Mean + standard error of three replicates, ¢ Means followed by the same letters are

not significantly different by Tukey’s honestly significant difference test at P < 0.05

~T7-1-5). K IRFIATRKIZEIT DFRIE, 2006 F£DT
FUAIBREYTRTIABLOY LY XL AAF LT
ny IO 2/ ERE, EEAX I AERICDRL, B
BRI BTz, A ORIFE IR A & T

g2

FARVHFINE T2 b DD, BEAFEE & A S
DFSEREH RO FARIZN T OFRBRERIZ I T b ARk
ROBNTZZ b, FEHRIMOBERSIRDERIT
DNTELTED LYWL
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VA aFY = < BT KFIFIEBRM 91, 87, 89,
8O)BLUA I ) 7 BT AR -~ B 7K
(7 95, 8DDBLEIRI R b EN 2Tz, RWT, v
7 KF#I(R 83, 64), TPN 7 1 7 7 /([F 79, 76, 63),
A DBV UREB - R A% A KT
73, 61, 58), A AL AKFHI(E 70, 57), TVF
VA RREVTPN 707 7R 1B IS 2 ) 7 4
DT ARV FIAIE 57, 68)D 5 Al2S 57~83
DRt AR L=, 7Y ¥R hrer a7 75k
i 60, 37, 6DF LV LY XL AAFLTaT TN
Bfli 71, SHNIBAMAT 35~T1 & BhRhEACR(E N
AR BT,

132 =

REJR - SR

NEJFIHT DML, BT e Et 34, v
AaF =) e U BTKRH, AT BT AN
OVERIE < B TIKFIAIR L O~ B T KRIAITT 97
~100 DFEWVEBiZ R Lz, 7Y ¥V A haeron
T 7 IAEBIRRA 75 B LN 82, Z LY X ARAFLT 1
T 7 ITEAREE RS BRI 100 Th o7z, £ 5
SEHNIBBRAG 57 LA T Td o 7=(Table 7-1-6).

SOV BBRERE, ~ BT 2 ETe 3AI2 91
~100, 7V X A bhubr a7 7ABLO0NT LY ¥
VAAFNTaT TN 99~100 ORERRZ R Lz, 18
BAERBRICHEA L, W oOEROBGRRE 50 LLEE R
L7343 ERE o 5 A DI TH - 7= (Table 7-1-7).

Table 7-1-6.  Control effectiveness of several fungicides against Welsh onion downy mildew in 2005 and 2007

2005 2007°
Fungicide Diluton D.S¢ PpP.v.® D.S. P.V.
Simeconazole - manzeb WP? (2.4% + 65.0%) 600 0.0 100 0.0 100
Iminoctadine-albesilate -manzeb WP (10.0% - 55.0%) 500 0.3 97 —f -
Manzeb WP (75.0%) 600 0.0 100 — -
Tetrachloroisophthalonitrile(TPN) F” (40.0%) 1000 8.3 21 143 12
Iminoctadine-acetate =polyoxin complex WP (5.0% - 15.0%) 1500 13.3 0 8.7 47
Iprodione WP (50.0%) 1000 18.3 0 — —
Azoxystrobin F (20.0%) 2000 19 82 4.0 75
Kresoxim-methyl F (41.5%) 2000 0.0 100 - -
Azoxystrobin- tetrachloroisophthalonitrile(TPN) F (4.8% - 40.0%) 1000 — — 137 16
Iminoctadine-albesilate WP (40.0%) 2000 - - 7.0 57
Control 10.6 16.3
4\WP : Wettable powder, °F : Flowable, ©Downy mildew did not occur in 2006 and 2008
4D.S. : Disease severity, °P.V.: Protective value,  Not tested
Table 7-1-7.  Control effectiveness of several fungicides against Welsh onion rust disease from 2005 to 2008
2005 2006 2007 2008
Fungicide Dilution D.st p.v.¢ D.S. P.V. D.S. P.V. D.S. P.V.
Simeconazole - manzeb WP? (2.4% - 65.0%) 600 0.0 100 0.0 100 5.3 92 03 99
Iminoctadine-albesilate - manzeb WP (10.0% - 55.0%) 500 0.6 99 0.0 100 - = - -
Manzeb WP (75.0%) 600 2.2 97 27 9 - - - -
Tetrachloroisophthalonitrile(TPN) F° (40.0%) 1000 26.9 61 17 94 53 11 - -
Iminoctadine-acetate - polyoxin complex WP (5.0% - 15.0%) 1500 26.1 62 23 92 46.7 30 - -
Iprodione WP (50.0%) 1000 414 39 16.7 44 - - - -
Azoxystrobin F (20.0%) 2000 0.8 99 0.0 100 0.7 9 - -
Kresoxim-methyl F (41.5%) 2000 0.3 100 0.0 100 - - - -
Azoxystrobin- tetrachloroisophthalonitrile(TPN) F (4.8% - 40.0%) 1000 - - - — 10.0 85 - -
Iminoctadine-albesilate WP (40.0%) 2000 - — — — 49.7 26 380 33
Control 68.3 29.7 66.7 56.7

WP : Wettable powder, bF: Flowable, °D.S.: Disease severity, 4P\ : Protective value,

¢ Not tested
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Table 7-1-8.  Outline of cultivation method of this study

Cropping season 1

Cropping season 2

Cropping season 3

Year Date_of Date of Date of Date_of Date of Date of Date_of Date of Date of
seedling transplant  harvest seedling transplant  harvest seedling transplant harvest
2006 1/20 4/29 8/29 2/20 5/16 9/21 3/20 6/15 10/17
2007 1/20 5/15 9/20 2/20 5/29 9/27 3/20 6/13 10/15
2008 1/20 4/25 8/26, 9/1 2/20 5/18 9/24, 10/1 3/20 6/8 10/20, 10/27

¥ 215 FEFMMAEROKRE

HBRAE (SERHE)

FRERIE 2006 ~2008 40D 3 4R, ALFHNO R FH,
BERRFEBICB O TER L. 3 »4EL 8 ALY, 9
AED, 10 AEY o 3 ERICRBRZ FEi L, fhfEiT g
ot TEP—ARK) ZAVe. SFER - SO
BT T Table 7-1-8 (/R L7z, RiTE CHERR I
BIENRNBIA S L Ipolzy A aF S —b e =BT
KFAI(X 600)(2006 F1EA X /) 7 X 20 T U VER
- = BT KFEIX500), TPN 7 a7 7 /1(X 1000)
BLOTYFT 2 hrbr7a7 7 0(X200000 3 #l%
HERL T, BERE, &9, SUYRO 3IREDOFRAELZ M
il C & 2 FANBAT AR A fat L7z,

AR, RS LT N:P2Os: KeO=11: 11 : 11kg
/10a ZHEA L, BEE LT N:P20s: Ke0=4.0: 1.6 :
0.8kg10a & 3~4[EEH L7z, 1 K& b OmEEL,
WPROERDS 8.1m22 1 1 1.8m x 4.5m) & L, 3E
TRBRAEITo72. K 1ERMRT 11X 25 BROZERR,
NEJE, SWRORFREZAE LZ. £72, 1 Kbz
D 0.68m2 (11 : 0.9m x 0.75m) & ULHE L, Hifaflezic

IS L OMFEIC IS D~ L, SUYROFRRREZ
AR L7, UL 2006 AR L TN 2007 ARIEAERL 1 (R,
2008 fRITULHELAD &2 1 ERRERG 1 18R %)
D 2 [T -7z

1. 8AEYER

HBRAE

2006 FOFIRTIL, A I ) 7 F U T ARV -
~ BTKRFE 6 A 14 A, 28 B, TH 13 AND 1
TR T 3 Bl LXK LU 6 H 14 D 3 MR
MIFR T 3 [EIBAR L7 KARGE L. BRI AR Vg
NOFRERX G, I 3 EHFT & 2 BEFNCH725 8 A 10
HEB L 16 HIZ TPN 717 7 /L% 8 L7-(Table
7-1-9).

2007 HEOFRER T, v A a3 — b= BT KFA|
ZTH10H, 23H, 8 A 7HH 1AM T 3 Bk
MULTZRKBLOT H 23 H25 2 EMMET 3 [FHE L
ToXZFRE LTz, MUK L O E(E8) XL ORERX
i, U 3 RMRTE 2 WERNICH=5 8 A 27 HB X
W9 A 2 HIZTPN 7 1 7 7 L % 8fii L 7= (Table 7-1-10).

Table 7-1-9.  Application dates of some fungicides in cropping season 1of 2006 ®

Date (month/day) of application®

Treatment
6/14 6/20 6/28

713 7/23 7/31  8/10 8/16

A(M6+2T)° © © 0
B(L6+2T) - - ©
C(M7+2T) - - -
D(M6-3W+2T) © - -

Control - - -

- - - 0 ©
© - - 0 ©
© © ©®© O O
- - @ o0 ©

2The plants were harvested in August. It refered to as cropping season 1
® Starting time and interval of iminoctadine-albesilate - manzeb wettable powder application
+ Number of tetracholoroispuhthalonil(TPN) flowable (T) application
M : mid, L: late, 6 : June, 7 : July, 3W : 3-week intervals
¢© : Iminoctadine-albesilate - manzeb wettable powder, O: Tetrachloroisophthalonitrile(TPN) flowable
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Table 7-1-10.  Application dates of some fungicides in cropping season 1 of 2007

Treatment

Date (month/day) of application®

70 7/18 7/23  7/30 87 8114 820 827 92
A(E7+2T)" © © © - - - - O O
B(L7+2T) - - © © © - - O O
C(E8+2T) - - - - © © © O O
D(L7-2W+2T) - - © - © - © O O
E(E8) - - - - © © © - -
Control - - - - - - - - -

 The plants were harvested in September because of delayed planting. It refered to as cropping season 1

b Starting time and interval of simeconazole - manzeb wettable powder application

+ Number of tetracholoroispuhthalonil(TPN) flowable (T) application

E :early, L: late, 7 : July, 8 :Augst, 2W : 2-week intervals

¢© : Simeconazol - manzeb wettable powder,

O: Tetrachloroisophthalonitrile(TPN) flowable

Table 7-1-11.  Application dates of some fungicides in cropping season 1 of 2008 *

Date (month/day) of application®

Treatment
6/12 6/18 6/25 712 7/10 717 8/8 8/12
A(M6-2W)" © - © - © - - -
B (M6-2W+2T) © - © - © - O O
C(M6) © © © - - - - -
D(E7) - - - © © © - -
Control - - - - - - - -

2The plants were harvested in August. It refered to as cropping season 1

® Starting time and interval of simeconazole - manzeb wettable powder application

+ Number of tetracholoroispuhthalonil(TPN) flowable(T) application

E:early, M : mid, 6 : June, 7 : July, 2W : 2-week intervals

¢© : Simeconazol - manzeb wettable powder, O: Tetrachloroisophthalonitrile(TPN) flowable

2008 FEDORERTIL, v A Y —)b <= BT KAl
6 A 12 Hnd 1AM F 7213 2 BFFENE T 3 Bl L
TRIBEIUNT A 2 BB RIFZ 1 EF R T 3 = L
FERERE L. Z0%, BM6-2W+2T) X2 D AULHE
3EMAT & 2 HMEATCH7-5 8 A 8 HEB L TN12 HIZTPN
7 n T I NE A Liz(Table 7-1-11).

HERER

2006 4F13, IHEIRF O EEHIC X0 B CA BRI B D F8 9 BE
23 17.0, $8%% 3 LLEDOEEDR 1.8% &\ ) & ToilR
& 725 7=(Table 7-1-12). FHEABHRURBEIC T 5 & KA
FIRXOBEANIL 43~68 TH Y, WFNOFEFIEAXIC
BWTHIEH 3 U EOKERIZ 0% Tho7o. NEHIE 8
H 9 RICHPBEL, MERUAIXCIE 8 A 15 AITHIRE 11.7
(22 L7z (Fig.7-1-1). & 3EANEAT K 0O~ & O I K
FEIE 0~38.0 TH 1 BBRENIED TR BTz, IFERFZ 1T HY

TEETDORENF{E LS VIROFEITRD LR T,
F7o, KETNEZEITRD Lot

2007 F-OFRER TILEMOIENIT LV I 9 H 20 H
L7polz. 6 A 14 BITREFHAUIFEL, WEAAXTIXT
A 11 BIZHIREE 80.3 IZEL, —ERb Li-ob 7 A 23
HIZIRE 54.3 I[ZHET 5 IIRORFHER 2= £~ 1=
(Fig.7-1-2) . ~ L i F& A 14 12 F8 A2 3 2 BIE A9 BE O
AUDPC I, MUK CiE 1,024 TH Y, 2006 40D 241,
2008 ED 162 &L CEi-oTe. A aF Y —)b -
< B TKRFEZ 7T A 10 A5 1 R CldE L7z
AETH2DXTIE, ZLHOREHFORFEMET 5 2
EMTETz, AEBRCTIE, NEROFEAEIZLYFEH LWIY
EHELT, ABTHDXOULEA 5,268kg,10a T -
TeDIZx LT, WA X TIEZ D 79%P 4,137kg,10a
Thotz. ABRT+2DX, BL7+2DXIH L C(ES+2T)
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Table 7-1-12.  Effect of applications of some fungicides on the disease development of leaf blight, downy mildew

and rust disease of Welsh onion in cropping season 1 of 2006

Brown oval lesion Yellow mottle lesion
Treatment Leaf tip blight Spot lesion ) ) Protective
Disease severity More than 3°
Incidence(%) Disease severity AUDPC value
A(M6+2T) 60.0 14.0 + 2.8%b° 145 9.7+47a 43 00+0.0a
B(L6+2T) 70.7 57+17a 43 73+26a 57 0.0+0.0a
C(M7+2T) 48.5 0.7+10a 2 54+12a 68 0.0+0.0a
D (M6-3W+2T) 54.7 47+21a 30 70+14a 59 0.0+x00a
Control 60.3 18.4+45hb 241 17.0+7.7a 13+19a
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence (%) Disease severity Incidence (%) (kg/10a)
A (M6+2T) 0.3 0 0 0 5304 £510 a
B(L6+2T) 0 0 0 0 5274 £ 164 a
C(M7+2T) 0 0 0 0 5254 + 382 a
D (M6-3W+2T) 0 0 0 0 4894 + 129 a
Control 13 0 3.7 0 4765+939 a

# Mean + standard error of three replicates
® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05

¢Percentage of the plants whose disease index is more than 3

30.0 -
—— A(M6+2T)
250 1 —e—B(L6+2T)
—e— C (M7+2T)
> %1 = =DMe-3ws2m
> Control
A 150 -
2
8
2 100 -
50
0.0+ (i i——ilf

6/14 6/20 6/28 7/5 7/13 7/21 7/31 8/9 8/15 8/22 8/29

Date (Month/Day) of investigation

Fig. 7-1-1. Disease development of downy mildew in cropping season 1 of 2006.
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Table 7-1-13.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 1 of 2007

Brown oval lesion Yellow mottle lesion
Treatment Leaf tip blight Spot lesion . . Protective
Disease severity More than 3°
Incidence(%) Disease severity AUDPC value
A(E7+2T) 97.3 10.3 + 0.9% bc? 40 41.3+6.6 bc -33 20.0+11.3a
B(L7+2T) 98.7 7.0+ 1.6 abc 752 31.7 £ 6.6 abc -2 8.0+33a
C(E8+2T) 92.0 33+05ab 756 19.7+4.8ab 37 13+19a
D(L7-2W+2T) 98.7 7.0+ 3.3 abc 711 33.7+9.7abc -9 10.7+£9.7a
E(E8) 97.3 3.7+26ab 1093 36.3+ 5.2 abc -17 120+ 86a
Control 93.3 7.7+0.5bc 1024 31.0+29abc 93+19a
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity  Incidence(%) Disease severity Incidence (%) (kg/10a)

A(E7+2T) 0 0 13 0 5268+ 28 a
B(L7+2T) 0 0 2.3 0 4750+ 157 b
C(E8+2T) 0 0 0 0 4255+ 204 ¢
D(L7-2W+2T) 0 0 0.3 0 4713+ 144 b
E(E8) 0 0 0 0 4516 + 47 bc
Control 0 0 3.7 0 4137+133 ¢

# Mean + standard error of three replicates
® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05
“Percentage of the plants whose disease index is more than 3

60.0 -

50.0 1
400 —— A(E7+2T)
= —« C(E8+2T)
[}
é 30.0 —— Control
g
3
8 200 -

10.0 A

0.0 - =~ e iR

6/14 6/21 7/2 7/11 7/18 7/23 7/30 8/7 8/14 8/20 8/27 9/4 9/12 9/20

Date ( Month/Day) of investigation

Fig. 7-1-2. Disease development of downy mildew in cropping season 1 of 2007.
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Table 7-1-14.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 1 of 2008

Brown oval lesion Yellow mottle lesion
Spot lesion 8/26 9/1
Ttreatment Leaf tip blight
Disease severity AUDPC Disease severity Protective More than 3¢ Disease severity Protective More than 3

Incidence(%) value value
A(MB-2W) 9.7 47426 92 10.7£2.6ab 47 27 + 19a 13.7+22ab 51 13+19a
B (M6:2W+2T) 9.7 23x12a 76 33+34a 84 0.0 + 0.0a 70+49a 75 13+19a
c(M6) 9.7 50t4.1la 43 67+33a 67 0.0 + 0.0a —d
D(E7) 100.0 33z21la 4 80+50a 61 0.0 + 0.0a -
Control 9.7 140+78a 162 203+3.1b 9.3 + 1.9b 280+45b 120+3.3b

Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence (%) Disease severity Incidence (%) (kg/10a)

A(MB6-2W) 0.7 0 7.7 0 4979 +167 a
B (M6-2W+2T) 0 0 43 0.7 5088 +322 a
C(m6) 0.7 0 12.0 0.3 4834 +366 a
D(E7) 0.3 0 7.3 4953 +202 a
Control 5.7 0 23.7 0 4930 264 a

# Mean = standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05

¢Percentage of the plants whose disease index is more than 3

9 Not investigated

30.0 |
25.0
20.0

15.0

Disease severity

10.0 A

-]

0.0 -

(29

6/12 6/18 6/25 7/2 7/10 7/16 7/24 8/1

—o—A(M6-2W)

——C(M6)

— Control

X

8/8 8/12 8/19 8/26

Date(month/day) of investigation

Fig. 7-1-3. Disease development of downy mildew in cropping season 1 of 2008.
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KL, IWEMAZWKIE & S ABHIREE D FETE A m Y
RN b-T-(HEERL). —F5, Y AaFy—L <
YR TKFBOBAREAFE—TH Y, INEDIFIZFE
Thote CESH2DKX & EESX T, [NHERTIC TPN 7
a7 AR L CESHRDK D, B L7
EES)X & v GBESURBEDORIFE MK CBEEZER L),
TPN 7 a7 7 NVEATOEN GRS biviz. C(ES+2TIX
LIS OBBRIT, HERAIX K 0 S EBERORBEORIFE L0
STz IWHERHIZHEAEE TON LR LS ORI
1338 b7 ho 7=(Table 7-1-13).

2008 41, INHERRLAIFCdH 5 8 H 26 H DOMEHUAHX D
FHABERORBEDIERIE D 20.3, F5503 L EORRERDY 9.3%
EWVI GAETORER L 72 57 (Table 7-1-14). ¥ A =)/
—)L =B TKFIFE 6 A 12 BD 2 MR TR
Ai L7z 2 3BR X AM6-2W)[X & B(M6-2W+2T) X Tl
IHERTIZ TPN 7 0 7 7 V% i L7z BIM6-2W+2T) X
DI N EEBRIRBEDRIR D72 (HEFER L), I
B TPN 7 0 7 7 VEA OFENGBO L. Ll
2%6E&H%_wfn@ﬁﬁﬁﬁzf%ﬁé%ﬂﬁ%
DFEL 3 LLEDOMERD 0~2.7% S &> 7=, IVHERTA 1
W% 9 A 1 A b IEAIWA X ClIEE BBERTREE O
3 LLEDORRERMN 1.83% LK o7, _EJFEIE, 6 A 25 H
(AP CEIREE 6.39)%— R L, 8 A 19 ALIEIZHY
AN U7, SRS XTI IS AR X L D R LT
ERE LI Z Fig.7-1-3). HEHETOREFB IS
OIRORFERITNTNOXTH 1%L N CTho7m. &

SRR

132 =

71?_, Eﬁﬁﬁfﬂi% utuy)%fcﬁz’))’)ﬁ_
WPHORBRERICE N TS, S URBE 64 5 3K
KA OBLBRZIFIIFED B iaino Tz,

2. 9AEYHER

HER A%

2006 FEOTRTIE, A X/ 7 XU T ARV -
~ BT AKRKIEZTHAS5H, 23H, 8 10 H2 S 138
MIRE C 3 BIfU L7=XEB LT A 5 B 3 BRI
T 3[EAT LI- K ARRE L. i X 2 B < o

BRI G, UUEE 3 EERTE 2 E@BRTCH-5 8 H 31 H
BELU9 H 5 AIZ TPN 7 v 7 7% L7-(Table
7-1-15).

2007 DR TIL, ¥ A 3TV =)L~ BT KA
%8ﬂ145«275@%&1@%%%?0~3@&ﬁb
TEREBRE L. TO%, EESM) X & OEAR X L
SOOI, Hl*ﬁS HAfRTE 2 BHANCH7Z5 9 H 2 H
FBLU9 A 12 HIC TPN 707 7% L7-(Table
7-1-16).

2008 FFEDRIRTIL, ¥ A 3TV =)L~ BT KA
6 H 12 BE/1X7 A 10 A G 2B T 3 [Bl#Am
LR ERE LT, 20, IHE 3 MRS 2 AHEFNC
H7-59H2ABIV8 HICTPN 77 7L, Ik 1
WWANCH=2 9 17T Ric7 ¥y A by a7y
TNV LTz X A8 E L= (Table 7-1-17).

Table 7-1-15.  Application dates of some fungicides in cropping season 2 of 2006

Date (month/day) of application®

Treatment
7/5 713 7/23 7/31 810 8/16 822 831 9/5
A(E7+2T)" © © © - - - O O
B(L7+2T) - - © © - - O O
C(E8+2T) - - - © © © O O
D (E7-3W+2T) © - - - - © @) O
Control - - - - - - - -

2The plants were harvested in September. It refered to as cropping season 2

b Starting time and interval of iminoctadine-albesilate

- manzeb wettable powder application

+ Number of tetrachloroisophthalonil(TPN) flowable (T) application

E : Early,

L : Late, 7 :July, 8: August, 3W : 3-week intervals

¢ © : Iminoctadine-albesilate - manzeb wettable powder , O : Tetrachloroisophthalonitrile(TPN) flowable
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Table 7-1-16.  Application dates of some fungicides in cropping season 2 of 20072

Date (month/day) of application®

Treatment
8/14 8/20 8/27 9/2 9/12
A(3SM+2T)" © © © @) @)
B (2SM+2T) - © © O @)
C(1SM+2T) - - © O O
D(2T) - - - O O
E(3SM) © © © - -
Control - - - - -

#The plants were harvested in September. It refered to as cropping season 2

® Number of simeconazole - manzeb wettable powder(SM) application

+ Number of tetrachloroisophthalonil(TPN) flowable(T) application

¢ © : Simeconazole + manzeb wettable powder,
O : Tetrachloroisophthalonitrile(TPN) flowable

Table 7-1-17.  Application dates of some fungicides in cropping season 2 of 2008 ®

Treatment

Date (month/day) of application®

6/12 6/25  7/10

7124 8/6 9/2 9/8 9/17

A(M6-2W+2T-A)® © © ©

B (M6-2W+2T) © © ©
C(M6-2W) © © ©
D(E7-2W+2T-A) - - ©
Control - - -

- - O O [ ]
- - o) o) -

© © ©) ©) L

2The plants were harvested in September. It refered to as cropping season 2

® Starting time and interval of simeconazole + manzeb wettable powder application

+ Number of tetrachloroisophthalonil(TPN) flowable (T) and azoxystrobin flowable (A) application

E : Early, M : Mid,

6 : June, 7 :July, 2W : 2-week intervals

¢© : Simeconazole - manzeb wettable powder, O : Tetrachloroisophthalonitrile(TPN) flowable,

@ : Azoxystrobin flowable

2006 21, IHERS oD SEHIAT X 0D 2 G BEROR B D FE I L
73 85.7, F54k 8 LLEDOREEMN 22.7% &\ 5 S ol
Eip otz HEOBEEURBEIC R 2 & JEAIHCA X OBLER MM
1% 83~49, 544 3 LL EOREFEIL 0~4.0% T > 7=(Table
7-1-18). NEFHUT 8 H 9 BIZHIFL, M X <i% 8 A
15 HIZHIREE 10.3 (L, T OHBIRA ITFRHEED L
7-(Fig.7-1-4). TH 28 BMDHA X ) 7 BT ARUL
it -~ B 7 KR 2 1EFE MRE e L7z BLT+2T)
KT, WIS IR A 7223, 8 JEHHE CHun L
72 D(ET-3WH2DX TIE, ~EIRITHT D BHBEh MK
Drodo. WWHERHZ A LRI TR AT, SUYRILMHAEET
ITRAEDRO biehofe. Fio, KR CTINEZEITRD
LIRS T

2007 4F1E, TH 2 A~8 A 7T RIZREFENIAL, K

RFEIREL 71.7 123 L7=(Fig.7-1-5). ARBRIZIH VT
Rl #BAA L= 8 A 14 HIX, XEHBEKEHTH
o7z, IUHERF OO BERTAT X 0D 35 AU EE O FE I EE A 51.0,
T3 LA EOBREED 32.0% &\ D S CoRBR L 7o Tz
(Table 7-1-19). HEABLHUHRBLZ AT DBAIRIE, 2
a ;=) < BT KR 8 BlEit%IC TPN 7 =
77V E 2 AR LT- AGSM 2D X Tl b & < BhiRA
44, 1553 UL EOKFEIL 5.3% Th -T2, ZDOMDIEA
WA XTI, BAbRA 6~25, 6%k 3 LI EOEEIT 21.3~
28.0% T 7. IHERFIZ A~ & I LR HE Tl MR 4 ¢,
EVRIT A aF Y — )b« = BT KFF O BAR [
Z\WXUT EFIF DD IR ME AR B, ABSM+2T)
XL EGSM)X T, HHETORIFRRD it
noTe.

2008 41, M HA [X.0D B BRI O 975 FEE 7S U HERH
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Table 7-1-18.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 2 of 2006

Brown oval lesion

Yellow mottle lesion

Treatment  Leaf tip blight Spot lesion . . Protective
_ - : Disease severity More than 3°
Incidence(%) Disease severity AUDPC value
A(E7+2T) 97.3 13.9 £ 3.7°1° 145 24.0+ 4.6 ab 33 27+19a
B(L7+2T) 80.6 47+ 4.7ab 76 191+51a 47 27+38a
C(E8+2T) 88.7 49+24ab 121 182+25a 49 0.0+00a
D (E7-3W+2T) 96.0 51+14ab 115 23.0+39ab 36 40+57a
Control 98.6 23.6+3.3bc 481 35.7+6.0c 227+5.0b
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence(%) Disease severity Incidence(%) (kg/10a)
A(E7+2T) 0 0 0 0 5452+ 97 a
B(L7+2T) 0 0 0 0 5486 £ 245 a
C(E8+2T) 0 0 0 0 5249 + 290 a
D (E7-3W+2T) 0 0 0 0 5353+ 74 a
Control 0 0 5.3 0 5032 +534 a

# Mean = standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05

¢Percentage of the plants whose disease index is more than 3

30.0 4
—o—B(L7+2T)
250 1 —5— D(E7-3W+2T)
2 A
5 20.0 — Control
>
&
o 15.0
[3+1
& 10.0 A
2 10.
50 -
00 7 T S © T O ! J ! J ! J

7/5 7/13 7/21 7/31 8/9 8/15 8/22 8/30 9/5 9/12 9/21

Date( Month/Day) of investigation

Fig. 7-1-4. Disease development of downy mildew in cropping saseon 2 of 2006.

BRIREOD 9 A 24 HIT 31.0, 54k 3 LD 9.3% T
Holond, INHERLE 1 EM#O 10 H 1 BIIERmAE
BEL, FARE 70.0, FEEk 3 LLEOMKRE 64.0% & o7z
(Table 7-1-20). FEEBEHURBHZNT D BARIRIT, 2
aFy =) B TKAIZ T A 10 HD 2 T
& C 8 [m¥Aits, TPN 7a7 7% 28, 7Y F TR
rmerrary 7 gk 1 B Lz DET - 2W+2T -

AR THRHEL, 9 H 24 HCRARRME 73, 533 ko
iZ 0% Th otz v AafFy — - =B IKHI%Z
6 A 12 A5 23BN T 3 Bl L 7= 3 X A(M6-2SM
+2T - A), B(M6 - 2SM+2T), CM6 « 2SM) Ti, 9
A 24 BIZIFATIZE TRISZEDRO bRN-727, 10
A1 BiCix AMM6 - 2SM+2T - AX Thc b i\ O BABREIR
L, 3L LOKELFRIKNSE, 7%
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Table 7-1-19.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 2 of 2007

Brown oval lesion Yellow mottle lesion

Treatment  Leaf tip blight Spot lesion . . Protective
) - - Disease severity More than 3°
Incidence(%) Disease severity AUDPC value
A(3SM+2T) 89.3 3.7 +0.5% abc® 1547 28.7+3.7ab 44 5.3+ 19a
B (2SM+2T) 92.0 7.0+ 3.3abc 1742 43.7+5.6ab 14 26.7+ 5.0ab
C(1SM+2T) 93.3 18.0 £ 3.3 abc 1891 38.3x9.7ab 25 28.0+11.8ab
D(2T) 82.7 253+ 12.7bc 1787 48.0+£6.2ab 6 28.0% 9.8ab
E(3SM) 88.0 4.3+3.2abc 1817 44.0+£5.7ab 14 20.7+ 09ab
Control 73.3 28.0+5.7c 1925 51.0+5.1b 320+ 57b
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence(%) Disease severity Incidence(%) (kg/10a)

A (3SM+2T) 23 0 1.0 0 4892+ 28 a
B (2SM+2T) 3.0 0 13 0.3 4831+ 157 a
C(1SM+2T) 3.7 0 8.7 4.3 4797 £ 204 a
D(2T) 5.7 0 18.0 1.7 4867 + 144 a
E(3SM) 0.3 0 2.7 0 4773+ 47 a
Control 6.7 0 19.0 4.0 4671+ 133 a

# Mean + standard error of three replicates
® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05
“Percentage of the plants whose disease index is more than 3

80
70
60
50
40
30
20
10

J

1

1

—e—E(3SM)

1

— Control

1

Disease severity

1

o
LA s

7/30 8/7 8/14 8/20 8/27 9/4 9/12 9/19 9/27

o
T

o
T

o
A4

<)
\\/ T I

6/21 7/2 7/11

T T

7/18 7/23

Date(Month/Day) of investigation

Fig. 7-1-5.  Disease development of downy mildewin cropping saseon 2 of 2007.

VA RrErT7aT VA ORBRD b,
BARXKIZIIT B L mO%AEE, 6 25 H~8H 12 H
[CRIFE 1.3 LLTCHER L7-%%, 8 H19 H~9 H 2 AIZ
DFTHINL, B@ERREIL 7.7 Cholz, v A3

—Jb e =BT KRAIE 6 H 12 A6 2 MR THL
fil7z 31X, AM6-2W+2T-A)X, BM6-2W+2TIX,
CM6-2W)XT9 H 2 HIC_EFFDIIFEN 3.TIZEL
725, [FFlZ 7 A 10 B2 2 B CHUE L7-



58 bHRESLRR SRR EEERBRE

132 =

Table 7-1-20.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 2 of 2008

Brown oval lesion

Yellow mottle lesion

Spot lesion 9/24 1011
Treatment Leaf tip blight
Disease severity AUDPC Disease severity Protective More than 3°  Disease severity Protective More than 3
Incidence(%) value value
A(MB-2W+2T-A) 453 46.3+3.7° 0" 1347 17.0+3.7ab 45 27+19ab R2.7+54a 53 147+ 19a
B (M6-2W+2T) 48.0 44.7+34D 1390 17.7+1.9ab 43 13+19ab  47.3+116ab 32 413+ 50b
C(M6-2W) 17.3 51.0+4.1bc 1509 30.0+7.8b 3 10.7+19¢ 65.3+7.5b 7 61.3+10.5bc
D(E7-2W+2T-A) 96.0 20.0+24a 453 83+21la 73 0.0+0.0ab 31.3+58a 55 80+ 57a
Control 5.3 57.3+21c 1877 31.0+4.3b 9.3+3.8hc 70.0+5.7b 640+ 65¢
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence(%) Disease severity Incidence(%) (kg/10a)
A(M6-2W+2T-A) 0 0 34.3 1.4 4767 £275 a
B (M6-2W+2T) 13 0 47.7 6.3 4957 £104 a
C(M6-2W) 0 0 60.0 14.7 4945 +247 a
D(E7-2W+2T-A) 0.3 0 14.0 0 5178 +230 a
Control 0 0 74.0 21.0 4578 +289 a

# Mean = standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05.

¢Percentage of the plants whose disease index is more than 3

30 1
25
——A(M6-2W+2T-A)

2 20 - —<D(E7-2W+2T-A)
[«5]
>
) — Control
é 15 A
3
2 10 -

5 -

0 +® m;,\ e S ——s 5% 14 v e =)

Date (month/day) of investigation

6/186/25 7/2 7/107/167/24 8/1 8/8 8/128/198/26 9/2 9/8 9/179/2410/1

Fig. 7-1-6. Disease development of downy mildew in cropping saseon 2 of 2008.

D(E7-2W+2T- A)XCi, #1238 & 1.2 7=(Fig. 7-1-6).

F7o, TRUTE B, BEUFEEO AUDPC R [X Cl
BTz

WTHORBAERIZBN TS, SehbuRstioetd 53K
FIHAT OB RITRD D ignr o7z,

3. 0AEY R

HEAE

2006 FEDORBRTIE, A 2/ 7 X VU T NSV -
~ BT AKRKIEZ 8 A 10H, 22 H, 9A 5 HS 138
MR T 3 [EfdE L7zX &, 8 A 10 HA2 6 3 R
T 3Bl L2 X ARE Lz, WA ZER WIho
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Table 7-1-21.  Application dates of some fungicides in cropping season 3 of 2006 ®

Date (month/day) of application®

Treatment
8/10 8/16 822 8/31 9/5 9/11 9/15 922 1073
A(E8+2T)" © © © - - - - O O
B(L8+2T) - - © © © - - O O
C(E9+2T) - - - - © © © O O
D (E8-3W+2T) © - - © - - © @) O
Control - - - - - - - - -

#The plants were harvested in October. It refered to as cropping season 3
® Starting time and interval of iminoctadine-albesilate - manzeb wettable powder application
+ Number of tetrachloroisophthalonil(TPN) flowable (T) application
E : Early, L :Late, 8: August, 9 : September, 3W : 3-week intervals
°© : Iminoctadine-albesilate - manzeb wettable powder, O : Tetrachloroisophthalonitrile(TPN) flowable

Table 7-1-22.  Application dates of some fungicides in cropping season 3 of 2007 2

Date (month/day) of application®

Treatment
731 8/7 814 820 8/28 92 912 919 9/30
A(L7+2T)° © © o0 - - - - O O
B (M8+2T) - - © © © - - O O
c(L8+2T) - - - - © © © O O
D (M8-2W+2T) - - © - © - © O @)
E(L8) - - - - © © ©0 - -
Control - - - - - - - - -

2The plants were harvested in October. It refered to as cropping season 3
® Starting time and interval of simeconazole + manzeb wettable powder application
+ Number of tetrachloroisophthalonil(TPN) flowable(T) application
M : Mid, L : Late, 7:July, 8: August, 2W : 2-week intervals
©© : Simeconazole - manzeb wettable powder,
O : Tetrachloroisophthalonitrile(TPN) flowable

Table 7-1-23.  Application dates of some fungicides in cropping season 3 of 2008%

Date (month/day) of application®

Treatment
8/18 912 9/8 9/17 924 103 10/12
A(E9+3A)° - © © © [ ) [ ) )
B (E9+2A) - © © © ( [ -
C(E9+A) - © © © - [ ) -
D(E9) - © © © - - -
E(M8-2W+3A) © © - © o o o
Control - - - - - - -

2The plants were harvested in October. It refered to as cropping season 3
® Starting time and interval of simeconazole + manzeb wettable powder application
+ Number of azoxystrobin flowable(A) application
E : Early, M: Mid, 8: August, 9 : September, 2W : 2-week intervals
¢ © : Simeconazole - manzeb wettable powder, @ : Azoxystrobin flowable
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PR G, I 3 HfHRT & 2 WIRNIICHT-5 9 H 22 H
BLW10 A 3 BIC TPN 7 a7 7 /L% L7 (Table
7-1-21).

2007 FEDRBRTIX, v A aF > —)b < B TR
Z7H31H, 8H 14 H, 28 HH 1 HMREIHET 3 [A]
B L7eX &, 8 H 14 HA D 2 MMM T 3 [alffi L
TR ZRE Lz, X L O EL8) X % ki < FER (X

132 =

Wi, IHE 3 EMRTE 2 BMRNCHZ5 9 H 19 Ak &
N9 A 30 AICTPN 7 u 7 7 )L % #fii L7-(Table 7-1-22).

2008 FEDOFBATIE, v A 3 F Y — )b < BT KA
9 H2H20 1EMERT 3B L2, 8 A 18
A 725 2 B MRIIE T 8 BIHR L7 K ARE L. £ D,
IfE 3~1 BERTNCT7 ¥ A bubr7ar7 7% 0
~3 [EA L7 X A3 E L 7=(Table 7-1-23).

Table 7-1-24.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 3 of 2006

Brown oval lesion

Yellow mottle lesion

Treatment Leaf tip blight Spot lesion . . Protective
Disease severity More than 3°
Incidence(%) Disease severity AUDPC value
A(E8+2T) 87.7 47+37°3" 69 29.3+2.4hc 14 6.7+19a
B(L8+2T) 98.7 0.7+09a 56 23.0+ 3.6 abc 32 0.0+00a
C(E9+2T) 94.7 0.0+00a 24 16.3+0.9a 52 0.0+00a
D (E8-3W+2T) 100.0 27+31a 60 22.3+25abc 34 27+38a
Control 78.7 7.0+29a 145 340+14c 10.7+6.8a
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence(%) Disease severity Incidence(%) (kg/10a)

A(E8+2T) 34.2 28.3 0.3 4.1 5615+ 206 abc
B(L8+2T) 19.7 2.8 0 5995+ 104 ab
C(E9+2T) 1.0 0 0 5921+ 25 ab
D (E8-3W+2T) 14.3 14 0 6109 + 148 ab
Control 44.3 345 22.7 42.1 5269 + 268 bc

# Mean + standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05.

“Percentage of the plants whose disease index is more than 3

50 -+
40 - ——C(E9+2T)
> ——D (E8-3W+2T)
T 30 - — Control
>
3
2
g 20
@
o
10 A
0 i o 2 53 4‘?& f—

5 o o 5%

p—

7/13 7/21 7/31 8/9 8/15 8/22 8/30 9/5 9/12 9/22 10/3 10/1110/17

Date(Month/Day) of investigation

Fig. 7-1-7. Disease development of downy mildew in cropping saseon 3 of 2006
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Table 7-1-25.  Effect of applications of some fungicides on the disease development of leaf blight,
downy mildew and rust disease of Welsh onion in cropping season 3 of 2007
Brown oval lesion Yellow mottle lesion
Treatment Leaf tip blight Spot lesion . . Protective
Disease severity More than 3¢
Incidence(%)  Disease severity AUDPC value
A(L7+2T) 22.7 27.7+1.9°b° 485 33.7+ 1.7 abc 40 12.0+8.6a
B (M8+2T) 60.0 153+29ab 332 30.3x5.8abc 46 0.0+0.0a
C(L8+2T) 56.0 7.3+4.7ab 608 25.0+ 1.6 abc 55 13+19a
D (M8-2W+2T) 65.3 13.0£0.8ab 499 22.3+45abc 60 13+19a
E(L8) 68.0 10.7+ 3.4 ab 557 43.0£2.9 bed 23 147+38a
Control 0 46.7+9.4c 1156 56.0 + 5.4 cd 40.0+5.7b
Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence (%) Disease severity Incidence (%) (kg/10a)

A(L7+2T) 233 14 30.0 90.6 5004 +337 a
B (M8+2T) 10.0 27.0 83.0 4963 +242 a
C(L8+2T) 5.0 19.3 50.7 5352 £ 79 a
D (M8-2W+2T) 3.0 1.3 217 57.6 5086 + 79 a
E(L8) 5.0 4.2 20.7 79.6 5100 +244 a
Control 37.0 16.8 78.0 89.1 4874 +214 a

# Mean + standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05.

¢Percentage of the plants whose disease index is more than 3

Disease severity

50

40

30

20

10

——C(L8+2T)
——D(M8:2W+2T)

——Control

P
7/18

7/23 7/30 8/7 8/14 8/20 8/27 9/4 9/12 9/19 9/27 10/3 10/9 10/15
Date(Month/Day) of investigation

Fig. 7-1-8. Disease development of downy mildew in cropping saseon 3 of 2007.

2006 fEi%, MEHATIXIZ T D OBEROE BE 0 565 i

34.0, 558 3 L EOREER 10.7% &\ 9 L TORER & 77

o 7-(Table 7-1-24). T EBERUREEI 64 5 & FA AR X
OFSBRAMIE 14~52 TH Y, FEAIBARXIZRT 265 3

PLEDORRIT 0~6.7% T o7=. _EHEIE 8 H 9 HITH]
%L, 8 H 15 BITHIRIE 4.3 127 L, TO%ED L 8 H
30 BICHEE 0 LieoTz. ZDt%, MEHAHAX TIE 10 H
3 HIZHRF L, 10 B 17 BIZRIRE 44.3 123 L 7= (Fig.
T-1-D. A 72T -~ B 7K
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Table 7-1-26.  Effect of applications of some fungicides on the disease development of leaf blight,

downy mildew and rust disease of Welsh onion in cropping season 3 of 2008

Brown oval lesion Yellow mottle lesion
10/20 10/27
Treatment Leaf tip blight Spot lesion

Incidence(s) Disoase severty AUDPC Disease severity Pr?;elisve More than 3° Disease severity Pr(\)/';elﬁ:ve More than 3
A(E9+3A) 49.3 37.7+12°0° 2048 257+4.2ab 44 53+19a 253+53a 46 27+19ab
B(E9+2A) 77.3 35.7+38b 2173 233+54ab 49 6.7+38a 253+53a 46 53+7.5ab
C(E9+A) 74.7 387+21b 2459 29.7+4.1ab 36 120+33a 287+21a 39 93+5.0ab
D(E9) 90.7 37.3:12b 2458 437+ 7.4bc 5 26.7+38b 420+82a 10 21.3+5.0hc
E(M8-2W+3A) 9.7 257+09a 1230 250+59ab 46 53+50a 243+49a 49 27+19ab
Control 13 497+17¢ 2653 46.0 +22¢ 34.7+38b 476+26a 36.0+33c¢

Downy mildew Rust disease
Treatment All leaves Shipping leaves All leaves Shipping leaves Yield
Disease severity Incidence(%) Disease severity Incidence(%) (kg/10a)

A(E9+3A) 0.7 0 23.0 0 5743 £159 b
B(E9+2A) 0.3 0 24.0 0 5716 £+27 b
C(E9+A) 0.3 0 26.7 1.0 5373 + 177 bhc
D(E9) 13 0 30.7 4.0 5512 £201 b
E(M8-2W+3A) 0.3 0 18.3 0 6374 +19 a
Control 31.0 7.7 92.3 14.7 4927 £110 ¢

# Mean + standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05.

¢Percentage of the plants whose disease index is more than 3

= = = = — s

50
—«D(E9)

40 A
> ——E(M8-2W+3A)
P
g 30 - —Control
[«5)
@
&
& 20 -
a

10 1

0 AN\, &

6/25 7/2 7/10 7/16 7/24 8/1

8/8 8/12 8/19 8/26 9/2 9/8 9/17 9/25 10/3 10/8 10/1410/2010/27

Date(Month/Day) of investigation

Fig. 7-1-9. Disease development of downy mildew in cropping saseon 3 of 2008.

FilZ 1 MM T 3 mlEi Lz CE+2TX T, [FHl
DEA&HAO A 15 F)32 BD 10 H 17 ADINER I
B DREFFORIFEIL 1.0 THY, {EJFITHFL T 32
A% R Uiz, A% 3 R Tl Lz

D(E8-3W+2T) X%, UHERED R EIFOIFEN 14.3 T
HY, CEH2DX LV BBREIRNS -7z, ILHERF O

B XU I 1T 2 SUYROFIREE T 22.7, HIfFHECORI
HRERIE 42.1%ITE L7228, WO EHEATX b S OYF
W2 L TR BIRRIAR 27w Le.

2007 R, EEHUR X 0O B ABERURBE D FEIFEL 56.0,
%k 3 LLEOKRE 40.0% &9 RECoiBrE 22572
(Table 7-1-25). > A aF Y —)L « = B 7 KAFIOHA
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WIS A — ¢, U 3~2 AT TPN 7 a2 7 7L % 2
Bl L7z C(L8+2T) X Tl B (A BERURBEIZ 69~ 2 kR
23 55 C, #cfi Ligdso72 BEL8)XIL 23 TH Y, TPN
TaT TNEAAOBENRD ONTEEERL). XL
WL T H 28 HICHIFE L, RKRIEWEIL 143 15EL, €
DE%BY L, 8 A 14 H~9 H 19 HITRIFE 0~2.7 THE
Bl SEEAAXTIE9 A 27 HURFOEML, 10 A
15 AICHIAIE 37.0 1ICE L7=(Fig. 7-1-8). v A=) —
Lo = BT KAIZ 1 AEER T 3 [ Lz
CL8+2DIX, E(LY) XTI, [AAIDHAHAi(9 A 12 H)33
A#%D 10 A 15 HOUHERIZIIT 5 R EROFEIE L
5.0 TH Y, LK LT 33 HEOZE#hE R Lz, £
7o, A% 2 B CHch L7z DIM8- 2W+2T)IXIZHs
VT%Hé@%%%%# B bz, AT EOYHE
NEHEL, FAATKICB T HFEFEORIFREN
50.7~90.6%ITiE L, AHATARO S OYRIZHT HB5BR
DRI ThHoT. .

2008 4F1L, WHEBHAEH CH D 10 A 20 A ORERAX
IZH1T % B EBEEURBED IR 46.0, F54 3 LL LRk
34.7% &\ 9 & CORBR & 72 o 7= (Table 7-1-26). #Hfa
BERORBEL T 5 & FEAIBAT K OBBRTE, 7Y F v A
e vy 7e7 7V OWAEED 0 [T 5, 1ET 36,
2 [A]C 49 & BAREEE T HIc 20T L L7223, 38
(A CIEBBRAT 44 & 2 (Bl & [RI% CTd -7z (1~3 [H]
TIFAREER D). BHAAXKIZIBW T EWIE6 A 25 A
PR L, £D% 9 H 2 A E CHIEEMRD K LN BJ
JHEE 0~15.3 T L7, £Dt%, 9 A 8 H~10 A 14
HETRIHE 0 THY, 10 A 20 BLIFEEML, 10 A
27 BITIIRIREE 43.0 12 L7=(Fig. 7-1-9). v A3ty
—)b - v BTKFAIZ 8 H 18 Hvh 2 HEMEET 3
[FI8AT L7z E(MS + 2W+3A) X CTEBHIMH O LFHD
RAEZROIESIMZ, ZORITFHEET HHEEIRBED
AUDPC b bI& - 72, FORE, [RIK TR b IEN
%L leote. WTNOERHAKIZIB W TS, v A3
V=)= BT KR D BT A 17 H)33 Hi%D
10 A 20 HOUHEBRAS HIZH1T R EROFERIEL 0.3
~1.3 THhV, _LFFIcx LT 33 AMOEZ R LT
AR XTI 2 SUYROFIREE L 92.3, HIfTHEDFEIH
FRERIZ 14.7%ICE LT3, 7Y F v A breroyars
N 2[RILL EHUE U7 K, HREE CORPIESRIZ 0%
ThoT-.

WPNORBERIZBW TS, JeuiRBE o4 538
HHAT OB IRITFRD D d o7z,

HIE BER

EEHI DRGSR

AE - 1 HOBRFERA ORIV TR
— 3K % T~9 [AEGEEAT L7 T, SeRhRBtic
it LB A2 R HF 8D bz, &F 2 fio
SEAIHAT R TIE, W OB (K% T b BABRS)
RRROONIRoTo. LEDZ &G, FEAIBAmIC
ib%ﬁﬂﬁﬁw%i%mﬁfékw&ﬂﬁbk.*
XFOERIIHFTH D Z LB I OFFEORAITIT
v I A RO OKEIZ L 2 ELE - (LiF
2008)72 6, HUAli Lo HIRMAZELIAE LB, 2D
T LD, SERERUIRBEIC R U TR EAT O B R B AR
DENRNSTERRTH S EEZ BN, SR
PSR & LT, E TR 5 1 pH B L O
EHEMAEOBE LN THTH 5.

BEAURBENE, ~EFEB LS ORRBERICRET D5
BCThD. ZDizsh, KE - H 1EHTIE, SHEHO~L
R LS VYRR DB b RET L, BERJRBELC
KT DB, & LS OYHEITRT D BIERD
ROFBLRELSZITHZ DRI LN RS, Theb
B, NEFBLOIOYFEICR L TEWBBREIRE R LT
VA aF ) - 2 BT KRB SRBEI R LT
BB A R L. REAAIX T, N e IO
EOYROFIFEIHIT 5 2 &2 X 0 BEIREE O & 1
FlLCWbEEZ LN, —0F, 42 )7 2T VR -
fvﬁ#VV@AwmﬁﬂkﬂTN7m77wﬁ,&&
S L ONE OYREIZRTT DB IR TIE R R D > 72
2%, BESUREBEL ﬂ?é%@w%imﬁfﬁot /o)
EBA R BV - R A% KFENE
AN LI X ONE OYRSE AR D T IRA R RN DR %
PHIL T B EEB 2 DN, LD X 5 ICBEARBED%
FEHIRERE & LC, (D &R L OV OYR O35 & il
T35, (W LS ORISR OFEREF B DIy
ZRHIT S, YLD 2 SOBIENREE LTS LB 6
.

R mAR

2] (20001, ALHEEZEMMT IZB W TRF O FHE
T B DR EE LS OYF OFAIBLBRAT IR 2 ffesr L
Tz, D728, KAWL TIRL 5 (2004) DOBAT AR % A
AL L, AR TIPSR & 7o T o 72 3R
1 LT b BB R & R T SR AR A 5 2 &
ZHME LEBREIT o7, &M 5 200D1F, 1L UoIc%
FEIEAN D~ &l ﬂTéﬁﬁw%%@ﬁb ~ ¥ T %
B TFANIMT A L IFIT S L TRV BBRE A & 733851
BIRNZ LB BT LT, AFgEIciEt L7z TPN 7
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a7 7VBLIOT YR ke a7 g,
B REFFITR L TRIEERAHA L TS50, TPN 7 1
T TN DRESFIRT DPBMEIIANFE T 12, 21, &7
i ©(2004) OFREETIL 18, 69 TH Y, PikRzhEIF 1
Bz TS TRy 72, —JF, T/ F A brEy
7T T NDREFT HBRENE, AR T 82,
75 Tho7ons, ZEM 5 (2004) DR TIX 0, 36, 57 T

0, BARIRIID CTREE Th o7z, Lk &h
5, AR TIENERTB L OZ ORICTAT 5 BESFHEE
W BBAMERAI L LTy A aF Y L - = BTk
FERIRL, TPN 727 7AB LT VF A hrb
7T T NDREFFT DB R CE RN &
WO RHECRBAEM L. S51T, %5 (20041
N EIFOHPFER T D~ BT 2 e i % T~10 H R
T3 LXK TlY, Hedluith 256 ARMILL L L5
W29 BBAREI R R T 5 2 & A SN Uiz, A

FATIBWTIE, AR OBHREA R L, 2
RRRECA I Z 3 T H AR~ & Jpisxt LT 32~33 HfH
PLEORESERET D Z W LM LTz,

SRR LCIE, &6 Q00D1T~ BT 25T
A3 50 LLEDOMBMliA R Z &, TYHFIA Ry
T a7 TN EETe 4 A EOBERDF SR 75~
100)% R~ Z EEHALNIT D EEBIZ, AR~ £
T aERHEANOBMERITNAZ T, SOIRNERHET HE
ET VXA habr7a 7 7SO SUYEICH L
TEVOBEBREIR 2 7~ A 2 BN 3 2 S OYRBLERRD
7o D DOIEFNBA AR AT L. 7ok, ABFEICE T
b, TR R ey 7 a7 I UTEOYEICE LT 99
~100 DEWBEEREIR A R LTz,

DDz &g, AFRETEH AT =L <
TKFnA % 2 BRI C 3 [T 5 2 LIT L 0 R LS
BLOFORICRAT HBERIRBEOF AR L, 2D
BIEE 3~ 1EMANC TPN 7 0 7 7V 72137 VT A
=R ANl = v % e Ciih B R e NN Y ELRe (3 S e 2 A
BLOSOHORELZMENIT D 2 & & FHHAT AR DI
AL L.

EHIBMmAR - 8 BE VR

8 A &0 FRNZISIT 2~ LRI AR 2006 4223 8
A b~f), 2007 4£78 6 HHA)~T H TA), 2008 4203
6 HTH~7T A EABLO8 AP TR ThH-T=. b
H, 3 EOFRAERIL 6 Ahf~8 A THETD 2 4
AR Toh o7z, BAFRRDOERISIFEL, 2006 FF13 11.7,
2007 4E2% 54.3, 2008 4E78 6.3 THY, 2007 EiF~&
PRI L DINERDED bz, AR L7k Hic~E
IR RES 2 SEAIHAT I ZHFE R & TRIRNC E M D 2

SRR

132 =

N BT, HHIEATARRIT DR DI H — o DI
WTH-TH, ZOHIMAEKRZE L CRRZIEN R d
LMENDHD. ZOZENDL, 8 ALEVIERIZKITL Y
AaF =) = BT KFAIOBARRENT 6 A HA))»

2 JERFERE T 3 EEY CH LW LZ. ~ BT %
BT HAN TR ABAT R, 22N 5(2004)DORERTIL 25 H
DAk, ABIFECIE 82 A LLEBGBREED RGeS 5 2 &8
HOEMN Lo TS T2, AREAIER T 6 Aha~7
H a0 AAT IR L 0% 0 30 Ao 8 A HE
TREJFHRTT DBIBRNFED R L, ZAUSH & T
AT DBERRBEOFAEBMA 5 Z LN TE L. ARIER
THH A AT L7- 2008 4200 AM6-2W)X Ti, i~
EIROFEA % BT X L 0 AR Mz 7z,

F72,8 A &V AERUZ B W CIERTZ TPN 7 r 7 7
NEBATT B Z LI L0 B OBERURE 5 B Bk
IMHER SIS, AMERUZ I 2 B ABTRUREE DR AL
BT CR bR, FERHARKICRT 2485 3 DL L
DOFEEEIT 2006 278 0%, 2008 13 0~2.7% & fiisd T
Mote. DO LG, TPN 707 7 )VOBARIIARET
HH LB L. £, SOHOREL RN,
WRZERISRE LA RECH D, Loz L
5, 8 AL WIERICEIT HHERRE, RLHE, SOYRPLR
DD OIEFNFAERRIL, 16 AFRNLT A a) ) —
S v/ﬁ7mﬁﬂ%2 A RRIRE C 3 [Elfcfn) 2S¢
D LpEr LT

RE#HHER -9 AEYER

2006 FDO LIFORAEREHIT 8 A L~9 A H4],
BOINREIE 8 A RAI~H R Th o7z, 2007 X 7 A E
f~8 A LA, 2008 4% 6 H FHI~8 A A £ CTHIF
FE13L T CHlizviKL7=0b, 8 H FTAI~9 H Lk
I LTz, T7ebb, 3 » EORFHRMBEIL 7
A EE~9H RO 2 » Al CTH o7z, 2D &b,
9HE@@H’%wT&&T%EWW%LLT%%@%
DR T H720I2IE, A aFy—)b - =B 7 KFH
%7HL@~8HL@112 AT 3 Eff L, [
Al 1 A0 9 A FA) & TR EZHERT 2 L8R3 H
% [FHASR THEAN % Hicti L 7= 2008 40> D(E7-2W +2T-
ARKIE, REFOFEZRFIEIMA . 2ds, 2007
EIX 9 A RIS RSO L7228, Z&9AS HIATEE
WCETETDHZ L3R, ZOYORIARETHD
EHWT L7z,

9 H & FRITIE, MEABBUREE R D ZHE L, K4
ﬁ@ﬂﬁﬁc’*iéﬁﬁ%®%@usuiwﬁ$m
22.7~64.0%IZE L7z, I 3~1 #aTo TPN 7 1
TIABLOT YA hrber a7 7 A0AmT
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WP ORBAERIZIH T b OBERORBE DL 240
Bl L7z, AERITIE, NERAHMEICE TRETD
ZEIEIR oY, SUYEIE 2007 4R35 X O 2008 4EIC
HIMFEEIC E TRAE L. 2007 EORBRTIEy A3
—Jb = BT KFAE 3 [BlEf LTz ABSM+2T) X5
LN EGBSM)XIZEWT, 2008 4ED7ER TIL iR MK
BT D BIRREh R DN b i o 72 D(ET-2W+2T-
AFKIZEBNTIE, HAFHE TS UIROFEAENTRD B2
7.

PlEDZ &b, 9 A EDERICE
I5, S OYRBERROD 1= O A EAT A RIT
AaF == B TKFIHE 2 HEEERT 3 (A,
IV 3~2 WHEIZ TPN 7 27 7% 2 (8], IHE 1 3H7H
AMCT7 Y %2 buer a7 70 % 1R ASEY)
ThHD W LT

EHEAAER - 10 AEYHER

2006 F-DR LIFHOFAERIL 8 A LA~ THB LT
10 A LAILIETH 7=, 2007 4B 7 H FHI~8 A LA
BLO9 A TALEEICHA L. 2008 4Ei% 6 H T~
9 H BAICHsZ VR L, 10 A ALBRICHEORAE
Lic. 726, 3 r4@LTiL6 A TH~9 H LAz
MTTRFL—EKE L= LI, 9 A THLBEIZHEY
L7, 9 A LAMURIOIIFICBIT 5 RRIEFEIT
2007 4D 17.3 TH Y, [FED 9 A L0 FN DR KRFE
FREE T1.7 LB LT et —J7, 9 A T ALK
DFIFIIFFED 37.0~44.3 ([ZET D L L HITHBM
HFEEICETELE. 202 b, 9 A FTaLIEOR
JRO NNk FEECH D L Lz, 10 A &0 {ER

T DIEME, ~&
, 17T H 25

TIEANEHEOFAEWRNE V-, FAEMMZm LT
MR AR T 5 2 LIXTE R o723, 2007 B L
2008 FEDFERIZBNT Y A 3V — )b = BT /KRl
% 8 AH~9 A )£ T 2 RN T 3 A L7zX
TIL, IHERFDO R LFROFR IR M Tz, F7z, 2008
1L 6 H TH~9 A ERINCR & i J UBEATRBED 84
L2728, MW X ICHB T DBEASRBED AUDPC 1%
2,653 & 3 yETHRbLEN-ST2D, EMS-2W+3A)XIC
BV TIIBESFEEED AUDPC % 1,230 (2H %, IXEHIC
BWTHHMORX LY Ehot=. F72, AERLZL 2w
PTHOFER G S A 2TV —)b « = B T KFFI Otk
i 32~33 HEDIFERHZ I TH R LIFICH LT
BiBRshE %/ LTz, 2008 4E 0B TIX, 7Y% VA b
v 7 a7 7N OEAMAEEROBE 21TV, #AhEE 2 [F
CHABRURBEC KT 2 BIBRIRNEFF T B/ 5 2 LM
B L. it,ﬁwmﬁiéwr@%E%Bmeﬁ
NTHR L, R X T TNOFER S HATZEIC
TRAELER, TYFA bbb rrya7 7% 2 =L
AT LXK TlE, HAFETO SR OIENRD bl
ot
Dbz &bk, 10 HEVERIIZE
95, SOYRBEBRO IO OFFIBATARIL, 18 A NG
VA aF )b e = BT KFHIE 2 EERERET 3 [E,
IVHE 3~2 WERNCT Y F A hubr a7 7% 2
[E#cA ) 238 Cdh 5 &Il L.
2006~2008 -0 3 ], FFRUZISNCTULHERTT 3 18
M ORF ORIERI A A LI-FER, 8 AL W ER T
2.6~2.9H, 9 LV ERTIE 2.6~2.8 4, 10 A LV {E

T DI, ~&

Table 7-1-27.  Application schedule of three fungicides in each cropping season for supression of leaf blight,

downy mildew and rust disease of Welsh onion.

June July Augst September October
Cropping Mid June to mid July”
Season 1° © © © Harvest
Cropping Early July to early August 3and 2weeks® 1 week’
Season 2° o © © 0 o) ® Harvest
Cropping Mid August to mid September 3 and 2weeks
Season 3° © © © () () Harvest

© Simeconazole - manzeb wettable powder (2-week intervals)  OTetrachloroisophthalonil flowable

@ Azoxystrobin flowable

ab¢The plants are harvested in August, September and October, respectively,

4 Application timing of Simeconazole + manzeb wettable powder,

¢3and 2 weeks or 1 week before harvest
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AICIE 1.6~22 L THo (T —HAWE). bbb, #
BECSURBE DR AEN R H L < 72D 9 A LRIz T
HUDEE 3 AANEBR 92 ORI 3 B ThH Y, Zd
IRERNC SEABAT 2 520 U 7-3RBRIK T, HODBEIC SRR
K3 LT 72 O B BERURBE DI D 72 o 12 L HEZR S
.

8~10 A £ 0 I HIT DA% % Table7-1-27 1T
~ LT

28, HHIERNGRRXIE

F1H SERORFER

HBRAE

2007~2008 “F|ZEREREHBESIC BN, (o
=), ookl , TER—AK] BXO 1555 @480
Tz AT, HABESIREEDISRIRE O ERE R 2
A U7o. #EFE - ERE 2007 EY 3 H 28 Hs L UV6 A
12 A, 2008 X3 H 11 R X5 A 29 AICSHENE L7-.
1 K& omfEi, 2007 428 5.9m2(2 B : 1.8m x
3.3m), 2008 47 10.5m2(3 BE : 2.7m X 3.9m) & L, i

132 =

FLY 3KIECRBEIT 7. 2007 4F1X 10 A 16 H,
2008 4E1X 10 A 7 BHIZ 1 X 25 BRIZ DWW TRRE 2 3
i L7z, 2007 4%, < B 7KF#I(x600)% 8 A 31 H,
9H13H, 9A25 B 3[H], TYFT Aty rn
77 M(x2000)% 9 H 5 HIZ 1A L7=. 2008 43,
VATV =)= B TKFNFIx600)% 8 A 4 H, 15
AR X027 Ao 3[E, TPN 7 27 7/ (x1000)% 9 H 8
A,16 HO 2[@], 7YX hr b7 a7 7/71(x2000)
Z9 A 22 HIC 1[EHAR Lz, %72, 2008 FEDBRIZH
WL 10 H 7 FIZ 1 KdH72Y 0.68m2(1 BE : 0.9m X
0.75m)Z IHE L, HIMFARE | I A & JEht L7z

HERER

2007 FFEORERIZIS VT 2 HABRURELOFRRE L, [k
DI BEO 50k TiX 25.3, 24.0 Tho7=DIZxIL
T, TAP—AK TIE16.0, [FH) TIEI3 THY,
] CH BRI AR DR O O iz (Table 7-2-1).
2008 “FEORERIZIS 1T 2 HEABURBL ORI, [
T B o) Tl 27.0, 26.7 THoT=DIZX LT,

TAP—AK] TIE17.0, [HHE TIL7THY, &

Table 7-2-1.  Comparison of four cultivars on disease development of Welsh onion leaf blight in the field (2007)

Brown oval lesion

Yellow mottle

Leaf tip blight

Spot lesion

lesion

Cultivar Incidence(%) Disease severity Disease severity
Kitano-takumi 03+84%3° 21.0+36a 253+33a
Motokura 10.7+ 50a 203+17a 240+0.8a
Shirahane-ipponbuto 18.7+10.5a 13.3+21ab 16.0+08b
Syuga 16.0+ 5.7a 11.3+3.3b 9.3+09c

# Mean + standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P<0.05

Table 7-2-2.  Comparison of four cultivars on disease development of Welsh onion leaf blight in the field (2008)

Brown oval lesion Yellow mottle
Leaf tip blight Spot lesion lesion Yield
Cultivar Incidence(%)  Disease severity Disease severity kg/10a
Kitano-takumi 68.0 + 8.6%3" 20+0.8a 27.0+5.7 a 5258 + 460 a
Motokura 827+ 19a 5.3+05a 26.7+21a 5337+ 144 a
Shirahane-ipponbuto 82.7+115a 33+09a 170+£08b 5690 + 249 a
Syuga 86.7+ 8.2a 50+£29a 9.7+19c 5546 + 140 a

# Mean + standard error of three replicates

® Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05

¢ Yeild was measured after removing outer leaf and leaf tip for shipment
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M CHERBRAR DR BN, ZOFFIL 2007 £
LR—T&H -7 (Table 7-2-2). FiLfEDILEIL 5,258~
5,690kg,10a TH YV, MR CINEZEITRD H/ehs

7.

¥ 21H HEREEHLULE pH & HHFEOBEFR

HBRAE

2006 4-~2008 40> 3 4[], TEPEERGIUTER LT
JEAE IS SO pH 23 B 7 B BRI (Im X 1m) T
FREREE L, BRSO R e Uiz, #FFEIE 2006
3 H 28 H, 200743 A 28 H, 200843 A 11 HIZ
Fhi L, 200646 A 7 H, 200746 H 12 H, 2008 4
5H 29 HIC 1 EH-0 1CF =—2 By b Im 0%
TERE U7z, 4R & HIEERARRISEENZ N : P20 : K20
=12:16: 12kg10a, BE%Z N : P20s5: K20=4.0:
0.8 : 1.6 kg, 10ax 3 [ElfiEiH L 7.

2006 FEORER T, HEE - BIEE HEFE - U@ b
U 7 I EAEREAR K O {5 B U 7 AR B s & Ovf
i U7 IEERE X A R0E Lz, 2007~2008 F0
BCIIEIE - BIE L HICERE LY L EEO LA G
IEXOMGEEITFEE L L ERERK, EHEEIX,
U VRS ER AT L. BRBL O VEEOBRIZI,
WlET o E=v LB LOER Y SRR E V.

T3 pH OFEEICIE, KA A RIEEHT v ) 4y
53.0% + < WM T 6.0%)36 L ORI ERIE S 2 &
BEPCA RRIRH 7 2 « = b a7 2 VRER) &= H
VWe. & pH XiE pH7.0, {% pH XX pH5.0 705 X 5
\Z pH P& A B AL, UHERAIZ pH Z7E L 7-.

2006 FlL~ BT KFIAI(x600)% 8 H 2 H, 16 H, 9

A 1H, 20H, 29 HO 5[ L. 2007 Fix~r £
7 KFn#I(x600)% 8 4 31 A, 9 4 13 A, 25 A® 3[m],
TYHRUAMrEYT7RT 7*20000% 9 H 5 A 1
Bl L7z, 2008 43T A ) — )L - = B 7Kl
(x600)% 8 A 4 H, 15 H, 27 H® 3 [ElfHA7 L7=.

AR E b, IHERE RSP L OUL B A & 1T -
7. 2006 L 1 X 1m2 2R A 2, AREZ G fE
REEZWE L7z, 2007 4R 10 2008 4FiX 1 XXV
0.75m2(1 B : 1m x 0.75m) & I L, il | 2R
A E T o7z, BBT 1 X 18T, 2006 4T 2 ),
2007~2008 1% 3 [ TIT-7z. FMFRAIL 1 X 20
PRZFRZE L7z, RIS KON ERZE L 2006 4Fi% 10
H 5 H, 20074310 H 25 A, 2008 429 A 29 AIC
Fhii L7,

HERER

2006 FFEOFER T, EHERAR K351 T 2 Jehbdvmst o
FIFRRER 32.5%, BEAURBEFS L O OBERURBE O RIR
DORBLOTS LWV IHEGTORBRE RoT-. JEEMEE
R CIEAERbAURBEES L O BEROREL O3 AE AV HE i
JEX X0 2B B - 7228, 2 KAERBRO 7= HEH
RABATRD bR o T, BIRERL, HEERER
PCCHREHE SIX T 104, EEREEX T 79 Tl - 7=(Table
7-2-3).

2007 4EOFER CIE, FEHERIAE X231 5 JerbAUmEr o
R 15.0%, BESURBEES X OB OBERURBE DRI
MI1LTHBEVL7.9 LW RAETORBRE o7, HEA
BEAURBEOFE A B, ERF X CHEEREX L0 £ <,
BEBFRLBX TR0 o7 (Table 7-2-4). U VEREEX
TIEREGIR X S ZIFFRSEORERETH 7. K pH X

Table 7-2-3.  Effect of amount of fertilizer on disease development of Welsh onion leaf blight in the field (2006)

Brown oval lesion Yellow mottle
— , Total weight'
Treatment Leaf tip blight Leaf spot lesion
Incidence (%) Disease severity ~ Disease severity kg/m? p.S.pY
Standard fertilizered plot® 325+75%a° 0.0£0.0a 75+0.0a 10.3t0.6a 100
Two times of fertilizered plot® 525+25a 19+006a 13.8+25a 10.8+0.5a 104
Half fertilized plot® 27.5+25a 00+00a 56+06a 82+03a 79

2 Nitrogen, phosphate, potassium
® Nitrogen, phosphate, potassium

¢ Nitrogen, phosphate, potassium

=16:16.8:13.6 (kg/10a)
=32:33.6:27.2 (kg/10a)
=8:8.4:6.8 (kg/10a)

9Mean + standard error of three replicates

¢ Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05

fTotal weight was measured after removing roots

9 Percentage of standard fertilizered plot
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Table 7-2-4.  Effect of amount of fertilizer and soil pH on disease development of Welsh onion leaf blight in the field (2007)

Brown oval lesion Yellow mottle
Treatment Leaf tip blight Spot lesion lesion Vield"
Incidence(%)  Disease severity Disease severity kg/10a p.S.p"
Standard fertilizered plot (pH6.0)? 150+82°a" 11.7+48a 179+29 b 5736+233 a 100
Two times of nitrogen fertilizered plotb 6.7+94a 23.0+66a 37.9+£29 a 5872+151 a 102
Half nitrogen fertilizered plot°® 10.0+x4.1a 11.7+41a 54+46 c 4368+ 68 Db 85
Two times of phosphate fertilizered plot® 50+4.1a 16.7+24a 16.3+5.4 bc 5756 £ 148 a 100
High pH plot (pH6.9)* 33+24a 16.7+38a 13.8+4.5 hc 5785+ 261 a 101
Low pH plot (pH4.9) 83+24a 229+06a 26.7+0.6 ab 5806 + 284 a 101

& Nitrogen, phosphate, potassium = 16 : 16.8 : 13.6 (kg/10a), pH of the soil was measured on October 26

® Nitrogen, phosphate, potassium = 32 : 16.8 : 13.6 (kg/10a)
¢ Nitrogen, phosphate, potassium = 8: 16.8 : 13.6 (kg/10a)

¢ Nitrogen, phosphate, potassium = 16: 33.6 : 13.6 (kg/10a)
¢ Mean = standard error of three replicates

"Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05

9 Yeild was measured after removing outer leaf and leaf tip for shipment

" Percentage of standard fertilizered plot

Table 7-2-5.  Effect of amount of fertilizer and soil pH on disease development of Welsh onion leaf blight in the field (2008)

Brown oval lesion Yellow mottle
Treatment Leaf tip blight Spot lesion lesion Vield

Incidence(%) Disease severity Disease severity kg/10a P.S.P¢
Standard fertilizered plot (pH5.4)* 65.0 + 10.8° ¢* 00+0.0a 150+20 b 5578 + 62 a 100
Two times of nitrogen fertilizered plotb 983+ 2.4 ab 38+31la 283+21 a 5202 + 279 ab 93
Half nitrogen fertilizered plot® 26.7+11.8 de 00+00a 8847 Db 4703+ 116 b 84
High pH plot (pH6.9)* 38.3+ 4.7 ce 0.0+0.0a 108+31 b 5196 + 218 ab 93
Low pH plot (pH4.9)* 90.0+ 7.1 bc 25+10a 125+£35 b 4491 + 254 b 81

2 Nitrogen, phosphate, potassium = 16 : 16.8 : 13.6 (kg/10a), pH of the soil was measured on September 30

® Nitrogen, phosphate, potassium = 32 : 16.8 : 13.6 (kg/10a)
¢ Nitrogen, phosphate, potassium = 8: 16.8 : 13.6 (kg/10a)

9 Mean + standard error of three replicates

¢ Means followed by the same letters are not significantly different by Tukey’s honestly significant difference test at P < 0.05

Yeild was measured after removing outer leaf and leaf tip for shipment

9 Percentage of standard fertilizered plot

B THBHFICHE TRV O, EEIHURHE
ORENZVMEN D BT, £z, BAURBEORAE DS
FEEXE LMK pH K CHRANDZMEM DGR b
(HEHEEZEZR L), SEATURBEOFAE LT oRER
XTbHA7<, Ml s OBMRITH b2 TIER o7z,
IR, EFRPEXCIHEERIEXD 8% TH Y, Tih
DA DX CIIEEREIR X & [FEOIE Th o 7z,

2008 F-0FER Tl FHERALXIZ 361 2 JeAbiURBED
IR 65.0%, BEAURBEER S O U BEROREE O F s

N0 BED15.0 &V FHETORBRL -T2, Jetlin
BEDF A RIY, BHRHEEXTEL, ERPERX TR
D7z (Table 7-2-5). FHEOBLEURBIORAR D, 2R
BXT%L, EFLEX CRFGEHNCEE IRV LO
DY IRNMERBERD Sz, 135 pH ERFBORE T,
WP HRFNCERRZETIIR O b OO, JehhumeE
23 pH K CA7e <, (& pH K TEVMHAIA H 7. 35
CBEROREEORAEFRE LR pH KB LMK pH K & H1E
YERAE X & AL CTh o7, BEAUREED R ATV o
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HERXCTH 7L, JEIRE & OBIRIZ & CliZen-
72, INEE, EBFRPEXB IO pH XK CHEAERADX &
DKo Tz

FEIH BE

i

SR PR ORI 2= RGBT 2 4 A SRET HIT
H1=v, 2005~2007 0 3 4R, ALFFHNOB S
B FBNT, 30 duff - Rl X - 1 MEX13.6m, KIE
72 L) DI GBBERRBEDOFPFEE 2 PAE LT, T ORER,
HEEOBEORBE DR AR IZ Sl CERNH 5 Z L AVR
Wiz, bbb, TAP—AK) gL T, [k
DIF] BEO [J0E) THRAENELL, [HH Tk
Mol (F—HAER). Tiuh 4 FFIZONT, 2 I
ble>T 3 KIE THNRIRZ FE L7/, IR OF5
IIHHEER & FRECH Y, SRR OFIEEE I IR IS
BEREND T2, ZOZ LD, 26 4 SFER T
HEBTRURBEORAERRE 213 5 5 &l L.

E RSO LSS [HEoE) B0 TAN—AK]
Thd. ARBRIZ LY EepifE# Tl HEolE) oFn
FIRNZNZ N B 7otz Fio, K2 L
DRIFD DI S LT TR 2RWELZ. 15
ey TR ICB W T HBEERE L RS Th o 72

[F5HE) 1%, MR, INHEEINERE <, #ECER
B EROREE D N LL, EGRPLRLENRETH Y (R
EEFRERTE 2010), HERIFEOMYEEELZ BAIE LTHRS
AT TIE 2. T5HHE) IZB W TR ABERURBEDFE
BRI T BRIIARERATH D03, X OFERE
ThHHREW, U, BB SR LT
Pt Z2 R T BEEIED R o0vo TOZRWEEA 2008) 2
EDn, T LIRS L CHESEER A LT
WEEBZ LIS, 3 E - 2 HiORAEH A Tl
ENEW TEP—AXK) (b—R 7 g 2008)#k:5EEIC
BOCENEL L, BEROBRIENRE & 72 0 @R
TEDHERF S AL, SREABTRURBEN L5 LI BIG070 bl
722 s, EYPEERMOBIENRBIFTHD Z &
N [FHHE] CEOBSURBEORAENDIRNERD 15T
b5 EHEI NI

F72, FiibBT—fRIEBNE—Th 5 (L 2008).
BEMTHD oo @EEEFERE 201008 L0 Fidb
FCb 5 S EEH L FAREICAEEMES L HEoRE)
GE R R - IR X R R kv 2 —
2004)TIE, BV BAF2KO R LIEO—ERA PRI K
B LW 23 N— MilAE 29 S EEDREL, EDOEHST
B OBHRORBE DI AEN L - 128 (F— 2 HWE), Fibhfl

Thd [FH IEENE—THY, FOLEIFETH
2722 & b EEBHURBEN D720 o T BRI TH D & B X
bz,

[F5HE) DIAIURBEDFRAIL 2 7 F & i & R
FRIE, BEAFBEIL 2007 i THEolE) BROY [0
X0 biemol-tb o0, 2008 FIIfinEk & RIFRE CTHh -
7o, [HE 2R\ H I8 NS TR It fhFE & AR
JEIRAT D 2 Linh, taraMmRE) HRET 5%
R O 4T ORI [FHHE) BEEEENICBNTD
fl bR S & R CH Y, AinkomRER L Ok
DIEOREZ: & QLR T, IRABHRURBEOFE A DM L FE
LD IpoTnDHEBZ BN

HERE - pH

3 rAEORBIERN D, SEAETVINEE, BEAEE, A
BEROREE DWW T OIREE b 2 H OIS L O pH
ETICE D BEREINDG Z LR BN RS F
7o, BROBAEICL Y, FTAmEts L O EETHORET
DFAENDIe 720, 13 pH O ERIT L0 Sehbuise
DIV IR RDMEMBFTED bz, Y UHREIET
B A B3 I note. ZOZ EMD, 1 pH AME
WSS, BFRMEEENZOESICREWTIE, Zhbo
I KIZ L - T, FERIROFRAEL MG TE 5 LI
7.

—J, ERPEXTIIERPORETD 2D -T2 b0
O, EHEEEX LY 15~16%(IEEREERX TiE 21%)IX
BEAVDIRoTo. ETz, & pH K THIMIVRBEICK L
THRIFIHI IR SN EFRH -T2 b DD, YU
RO T pH L2 » LB 6.9 THY, REHBFICHT
% HAZ pH6.0~6.5 NHREIETN T2 nb
ZHOWILE L O pH 0 _EFIE, BRI &
LCEANTIRONEHB L., DEoZ Enn, AF
DOHFFEAIBS B & L Co 1 72 28 SR AR & 3 1F 7 1358
pH OHERFNEE S 5 & L7z,

EHRMHERX T, POLIEO—EAPIRICRREE LI 2
= ME R HEERNRE L, EOFI IR EBEROREE
DIENRL T (T — 2 EWE). —J7, BEREX OH
DR THY, O &N ECREBURROIEAERD
ZO—RTHDHEBEZ BN, £z, EBHPLEX TR
BOMEHEX LV 15~16% D72 < ERAV NS hro Tz, 6
BERCRERI TR B AE A TEERIZ S I A2 < 72 DD
HHZEMHEE6 R - FH 1 - FH 1), ZOZENE
FEX CHEABHRURBEOF AN D e ino - ER D 12
ThDEHEIN. 72k, AR 1m 195 OFEREY;
(B & FDBITH 50em) THEf L7z 7=, W o X $ il
RUENRBIFRRIETH 72, @R ORMEE TR A %=
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Wi U788, FEYERAT X CIIBEA IS %3 5 72 ORER
DOIBKMENRR & 70 0 FHEBHURBE DR A 2l IMaER L
DIINT 2 DICKT LT, BFRPRK CIIEER/NE
DIWRNED BAFZRRBEDHERF S, S EBERUREEO N
FRE SRR AR X & 0 /N2, BEYEREIRX & D3R
ZEIIMERBR L 0 K& < T D ATREMEAVRIR STz,

FRIIFHIC L DEARST T <, RE B
DERR LI L DA LA Lo THRICEERZIT
(B9 1989). EHHFEX I LUK pH K TiE, ZhbHo
A M LRI L WIRAMEE A 2T 2 Sl X 0 ARED R
L, #6558 1 fHiORIC X 2WROMETHER LT
D LRI ZEDOBINZ AR TEOREZWO L, FED
TR 2> TR Z A X W7-(EH  2008)7=9I2,
FEAGAURBEDOFRAEN L Ipolz B 2 bz,

2007 FEOFIRIZIS T D& XD S UIROFEIE L, £77E
MAEXC 28.3, ZEHEFRX T 454, K pH X T 388 T
BV, EFRFHFEXI IO pH K TELRRBEORA DL
Mo TR /T, BERIRBERAED RN MY L7105 STUYFED
FENEGNST2T2OTH D B2 DNz, 728, BLAAH
BEDFAERIZKERERL 5.2 5 EFHOFAEIL, 2006
FEFS L TR 2008 EITIER/E, 2007 EITFEIEE 0~04 T
Hote.
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BOE REBE

AFTERT 1911 FITEN THIRENRE SN
ETHLHHE 191D, T E TR EOBEERE
TRV EEZ BN TV, AFORESHEDE
BEIIAHTH o7, ABFFETIE, FFOPOLEECRAT
5 ARRIER D EERTR O —IHECcH 5 2 & 2T 5
L BT, AIFROPENSEINIRAE L TV D FEREEH
SN LTZ(Z1E 2008d).

BrRRAR R KT 5 T 2005 45 9 HOFRFOM
FERIEL D B MRS, LoHAS GEFIRS 17~22mm) THE
DREEMR2N [FHdh] TiE 1,424 H,/Bkg Th-7=Dic
RLT, HOBBURBEORAIZ LY 1 B ED Lz
HLOIFFHE LY 23%7%0 1,090 1,/ 5kg T, & ISR
DL 2 B BEHIRSVE D L2 b DIEFHED 343D 1 LU
D 4191, 5kg L 7eo>TEY, AFREIC L DRFEN
PeEIIMRD TRE .

WH ORI £ DIREIRIAROBEAEHTIREE & [F
BRICIRE AL & 0 & UIREZ2BE A2 TER T 5 78, 3K
BEEBURBEI ¥ A L RIS L EEL U 7 BERTE IR
BRI D, FOD, ARSI CIIAIRELL RIR RS
ThDIZENELFHERSNTORWEERH Y, 2007
T HEE U 72 SERER AT 3\ O b Ze ik D — D A
FINAIRBE & AU L 0 AT HABREECH D &
PR LTV o, ATREERIERSR ORI CTH 2 Z & 3
DN o Tlzd, AGRELSMI 1T DI AEFERE LK
BN SDHh Y, HRE, AFR, BLE, T
TER e PRIRLUIE O R FEHIC BV TRAENER S
GRS FME), BIE CIEIRxFHE EOETHED 1oL
25TV (=% 2009a).

JEREIVRBL DA A B LREOWIHR A b L 2GR0 5. L
TNDZ LD TE, FHEETEALZ. TORHAR
JRBE AP TE & Ry, ARBRRETE L BTN E NSy
BT ENTREND. UL, Seiitunst bicids
BOSETFERL, ZNNEOBERTREEOEYR & 72
STNDZ Enb, D7 & L HBABRURBEN ST 5
9~10 A &V ERIZIEWTIE, ARBEZRE L 32
EBRTYUTHDEEZD. F, FehVRBEIEA g
WXV RIREE CE N2 2L NI Lz, T
B, SN CIESEAIRC & 925 L C b # 12 Sehbumsen
DI SN ETHRIL TWA. Lizi-T, 0D
ST OHILHEAS DG B < To D IEAHATIRRIC I 1T
HULHE 3 SEEFID & OFEAIBAT LI TH 5.

Ryt IR EE & SREER IR MLl L, RisEERIc

L OFRITE RN LR B2 E 72072, 2007 FFRIZFENE
U 7o Al SEREIIAT CIL e URBE I 100%, BEAJHEE
TIL 98.3% BIERHTH Y, BEHORAETITEA LR
HHNIRNoTZ. UL, 2005 4EICFENE LR AR
A CILEARATA 1 35 CRER & BEAR R LTz
F7z, 2010 4 10 AlZ 2007 FO4EEREFE O A
WU o TN o TR I NIRRT 0 3 35 4 Fi 4
L7AES, 2 B CIRIEMROLANTAE L TV, 1
45 CIXEBLRME S LT =(F— 2 418). Loz
D, ENOTEERFPER TIIIERRAE LS LT 5
FRENRHASNE o720, KREOHUEC/ERIC 35
WCHEEBHRERAE L QOB ATEEM R S 5720, REE
ZERIL L CHEMERBIENC L W RAREERET D 2 &0
HIERBRRI R A # LD ) XA CTHETHD. 2B, +
(198D I —3% FIWVZ BB K - Ch Wi 25k ¢
EHZEEWELTRY, BEMENIC X 285 L 0 008
MOBZET 5L D0, FINBT HBETIIART
HDHLEEZTND.

10 HIHIRE CHHE L 7= AR AW, 1D
IVHERIIZY 10 RFREEOES 5 1 4 AR K5 H
BN DEREDH S0 E 7o 72(F— 2 HWK). IHEHR
23 10 HERE O CIEi GERUREBE DR A DN 5
AMCINHER & T L QU2 As, IHERIRIZS 1 AlicB LA
7SS TIE, RIS EABHRURBEOF AN L7z, £
7=, FHIEAARRBRD 2008 4 9 H &0 {ERTI33EH
BARKIZIBN T, UHERAYD > DICHERRAE 1 IR0
T CHEEBESURBEOR AN U, AERLICIT 18
H721 0.8~0.9 BDOFIE THENRT 5720, FHAIBAm
KAZHEW T HITHERI AN IEIL D & IRk & & SEFIA M LT
TRWERBEL TS, 3Bl Ny Migtoxx¥%z2H
W BRI L 0 SR BRI XA B DEA ISRRIZ &
RENEL 2B T LN B E R T2(Z1% 2008b). Ll
Eo ko, INHEMDEN D &AM L TinEE
DEMALTSAZE, BLUORTFORSZMENHINT 5 Z
LT X EEOBESURBE ORI D LR SN
ZDTD, AIFOPFRAIBHERAR & LT, 1 DI
WA F L, WIS 2 2 LAEETHS. Ak
BICIE, HBFE - EREERCE B TO 3 RIL VL, 51F
RRRFE IS CHIG T2 Z L AW Th D LB XD,

AT DOIR TG A PITEIREE & 35 BHRUREED 2 DI
AREIC Xy T& D 2 & B RAEREFAR L ORAHRH
A CH 5 LT (518 2008¢,d). E72, (mYeBfigiiaR
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ZRUNTIE, A IR AN MBI R TE B U L

TWAZ &% BN Lz(Misawa and Yasuoka 2012).

Tiebb, AROBYAEE LT, BEMEHERE, 35K
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Studies on the Epidemiology and Control of Welsh Onion

Leaf Blight Caused by Stemphylium vesicarium

by

Tomoo MISAWA

Summary

Yellow mottle symptoms that form on the inner leaves of Welsh onion (Allium fistulosum L.) cause considerable economic
damage in the Welsh onion production area of Hokkaido, the northernmost island of Japan, because the symptoms significantly
reduce product quality. Some researchers observed that the leaf blight pathogen was involved in the symptoms; however, the cause
of the symptoms remains unknown. Furthermore, little information was available on Welsh onion leaf blight. Therefore, the
objectives of this study were to reveal the cause of the yellow mottle symptoms, investigate the incidence of Welsh onion leaf
blight, elucidate the epidemiology of the pathogen and develop a chemical and cultural control method for the disease.

1. Incidence of Welsh onion leaf blight in Hokkaido and its damage

In the 2007 cropping season, the incidence of Welsh onion leaf blight (brown oval lesions) and yellow mottle symptoms were
surveyed in 32 fields located in various regions of Hokkaido. Brown oval lesions and yellow mottle symptoms were found in all
fields surveyed. These lesions were distinct, and there were no intergrades between them. Disease severity of yellow mottle
symptoms ranged from 3.1 to 61.3, indicating that the symptoms cause considerable damage throughout Hokkaido. Brown oval
lesions were divided into two types, leaf tip blight and leaf spot, that form at the tip and center of the leaf, respectively. It was
revealed that these brown oval lesions are difficult to distinguish from those of Alternaria leaf spot caused by Alternaria porri.
Microscopic observations of conidia formed on diseased leaves revealed that almost all the brown, oval lesions that occurred in
Hokkaido were leaf blight.

During the cropping seasons from 2005 to 2007, the seasonal incidence of major Welsh onion diseases, i.e. leaf blight, downy
mildew and rust disease, were surveyed in ca. ten day intervals. The incidence of leaf tip blight reached up to 70 % prior to harvest.
Leaf spots occurred from a secondary infection of the leaf blight pathogen, after the primary occurrence of downy mildew, rust
disease and Alternaria leaf spot. In particular, the incidence of downy mildew was greatest among leaf blight affected Welsh
onions.

Yellow mottle symptoms increased under cloudy, rainy weather conditions with an average temperature range from 15 to 20 °C,
and the symptoms were observed more frequently between mid September and early October just before and during harvest. The
symptom incidence increased with a delayed harvest. The symptoms did not progress to brown oval lesions.

Spot lesions rarely occurred in shipping leaves because the lesions are formed mainly on the outer leaves. The yield of Welsh
onions did not decrease by the occurrence of spot lesions when formed by infection of leaf blight pathogen only. Most of the
yellow mottle symptoms occurred in shipping leaves because the symptoms are formed on the inner leaves. The location of these
symptoms significantly reduces product quality. The symptoms did not increase during the storage periods before and after

shipping.

2. ldentification and pathogenicity of the causal fungus
The perfect state of the isolates formed pseudothecia that were black and globe-like with short beaks, and formed bitunicate asci

that were transparent and clavate. They contained eight ascospores that were yellowish brown, and oblong or slipper-shape with
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transverse and longitudinal septa. The isolates were identified as Pleospora sp. based on their morphology.

The imperfect state of the isolates formed conidiophores and conidia. Conidiophores were mononematous without branches,
with swelling at distal ends, developing perccurent proliferation. Conidia were singly formed at the apices of conidiophores, not
chained, multiseptate to look muriform with transverse and longitudinal septa. Isolates with oblong or oval conidia, a length /
width ratio of 1.8 to 1.9, and constricted at 1 to 3 of the major transverse septa, were identified as Stemphylium vesicarium
(Wallroth) Simmons. An isolates with subspherical or broadly ovoid conidia, a length / width ratio of 1.4, constricted at the median
transverse septum, was identified as Stemphylium botryosum Wallroth.

Two S. vesicarium isolates, one obtained from a brown oval lesion and one from a sample with yellow mottle symptoms,
formed both yellow mottle symptoms on the inner leaves of Welsh onion and brown oval lesions on the outer leaves by inoculation.
The inoculated fungus was reisolated, indicating that the yellow mottle symptom is another lesion of Welsh onion leaf blight. |
proposed that the symptoms be called ‘yellow mottle lesions’.

Forty-one of 44 isolates obtained from 23 fields located in the main Welsh onion production area of Hokkaido were identified as
S. vesicarium and the remaining three isolates were S. botryosum, indicating that the former is the dominant species.

3. Characteristics of leaf blight pathogen

S. botryosum isolates obtained from Welsh onion, Chinese chives, and asparagus, and S. vesicarium isolates obtained from
Welsh onion showed pathogenicity to Welsh onion, Chinese chives and asparagus, indicating that there is no parasitic
specialization among these isolates.

The optimal temperature for mycelia growth of S. vesicarium and S .botryosum isolated from Welsh onion was 25 °C. For
conidium sporulation the optimal temperature was 15 °C for S. vesicarium and 20 °C for S .botryosum. The optimal temperature
for ascospore sporulation in both species was 10 °C.

4. Optimal conditions for infection and disease and life cycle of the causal agent of Welsh onion leaf blight

The optimal temperature for brown oval lesion formation was between 10 and 15 °C. There was no relationship between the
growth stage of the test plants and the severity of the brown oval lesions. The optimal temperature for yellow mottle lesion
formation was between 15 and 20 °C, and older plants were more susceptible than young plants to the lesions.

Conidia required more than 6 h of continuous leaf wetness to cause brown oval lesions by inoculation on Welsh onion, and
severity of the lesions increased with increasing leaf wetness between 6 and 48 h. Inoculation with S. vesicarium conidia on all
leaves of potted Welsh onions, caused yellow mottle lesions to form on inner leaves and brown oval lesions to form on outer
leaves. Symptoms of leaf blight on Welsh onion leaves were not observed by spray inoculation with the fungal conidia, indicating
that the fungal virulence was weak.

The life cycle of the pathogen in terms of the seasonal fluctuation of spore dispersal and its relationship with disease
development, pseudothecia formation and pathogen overwintering were investigated using field surveys, spore trappings and
fungal isolations. Conidia were trapped throughout the cropping season except before mid June when no ascospores were trapped.
Brown oval lesions, which contained a large number of conidia, usually occurred in July followed by yellow mottle lesions with an
increased number of trapped conidia. These observations suggest that the conidia released from the brown oval lesions play an
important role as a secondary inoculum source of the disease and lead to the development of yellow mottle lesions. Pseudothecia
on leaves were first observed at the end of the cropping season or immediately after harvest (late October). The pathogen
overwintered as pseudothecia produced on leaves with or without symptoms. Ascospores failed to be trapped in the field
immediately before and at the beginning of the cropping season in April to May. However, pot experiments demonstrated that
ascospores were released from leaf debris in November and rapidly increased in number after snow melt. This evidence suggests

that the ascospores of Pleospora sp. are the primary inoculum source of Welsh onion leaf blight.

5. Chemical and cultivated control of Welsh onion leaf blight

The control effectiveness of ten fungicides against leaf blight, downy mildew and rust disease of Welsh onion were evaluated.
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Simeconazol - manzeb wettable powder (x600) was highly effective, with a protective value of more than 87, against spot lesions
and yellow mottle lesions. The fungicide was also highly effective, with a protective value of 92-100, against downy mildew and
rust disease. Tetrachloroisophthalonitrile (TPN) flowable (x1000) was effective, with a protective value of 48-62, against spot
lesions and it had a protective value of 63-79 against yellow mottle lesions. However, its effectiveness against downy mildew and
rust disease was low. Azoxystrobin flowable (x2000) was effective, with a protective value of 78-85, against spot lesions and had a
protective value of 37-62 against yellow mottle lesions. In addition, the fungicide was highly effective, with a protective value of
75-82, against downy mildew and had a protective value of 99-100 against rust disease. No fungicide was effective against leaf tip
blight. The other seven fungicides tested were also effective against spot lesions and yellow mottle lesions.

In Hokkaido, Welsh onion plants are harvested in August, September and October, which are cropping seasons 1, 2 and 3,
respectively. The application schedule of three fungicides in each cropping season for the suppression of leaf blight, downy
mildew and rust disease of Welsh onion was established. Simeconazol-manzeb wettable powder was sprayed three times at
2-week intervals from mid June, early July and mid August in cropping seasons 1, 2 and 3, respectively. Then, in cropping season
2, TPN flowable was sprayed two times in the second and third weeks prior to harvest and Azoxystrobin flowable was sprayed
once a week before harvest. In cropping season 3, Azoxystrobin flowable was sprayed two times in the second and third weeks
prior to harvest.

The severity of yellow mottle lesions on four Welsh onion cultivars were evaluated in the field. Among the tested cultivars,
disease severity in cv. Kitano-takumi and Motokura was high, in cv. Shirahane-ipponbuto the severity was average and in cv.
Syuga it was low. Excess nitrogen applications and a decrease in soil pH encourage the occurrence of yellow mottle lesions.

This study revealed the cause of yellow mottle symptoms and characterized the leaf blight pathogen. The optimal conditions for
infection and the life cycle of the leaf blight pathogen were also determined. In addition, a chemical and cultural control method

for Welsh onion leaf blight was established.
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Explanation of plates

Plate 1

Symptoms of Welsh onion leaf blight

A.
B.

Brown oval lesions formed in the tip of outer leaves(Leaf tip blight)

Brown oval lesion formed in the center of outer leaf (Spot lesion)

C. Yellow mottle lesions formed in the inner leaf

Plate II

Fungi observed on diseased leaves

85

A. Conidia and conidiophores of Stemphylium vesicarium on brown oval lesions

B. Conidia of S. vesicarium on yellow mottle lesions  Bar : 50um

C. Conidia of S. vesicarium and Puccinia allii on spot lesions  Bar : 50um

D. Conidia of S.vesicarium and Peronospora destructor on spot lesions ~ Bar : 50pm
Plate III

A. Spot lesions of leaf blight disease formed in the center of Welsh onion leaves after the occurrence of downy mildew

B. Spot lesions caused by S.vesicarium and Alternaria porri

C. Spot lesions of leaf blight disease formed in the center of Welsh onion leaves after the occurrence of rust disease
Plate IV

Morphology of the pathogen of Welsh onion leaf blight on V8 juice agar cultures

A. Pseudothecium of Pleospora sp. Bar : 100um

B.
C.

mom o

Asci of Pleospora sp. enclosing eight ascospores.  Bar : 30um
Ascospores of Pleospora sp. Bar : 10um

Conidiophore of S.vesicarium Bar : 10um

Conidia of S.vesicarium Bar : 10pum

Conidium of S.botryosum Bar : 10pum

Plate V

The life cycle of Stemphylium vesicarium, the causal agent of Welsh onion leaf blight
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Plate 1
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Plate II
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PlateIll
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PlatelV
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Plate V
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