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Impact of primary infection during the bloom stage on
widespread occurrence of apple blotch caused by Diplocarpon coronariae

EFRREE T 2 — JRE—
E-mail: s-nekoduka@pref.iwate.jp
Abstract

Apple blotch (Marssonina blotch), caused by Diplocarpon coronariae, is a major disease of cultivated apples in Japan. Here we
analyzed the impact of the initiation date of primary infection and disease incidence in the previous autumn (>1% of trees had blotch
in late October) on the disease incidence of late epidemics (>25% of diseased trees in late September) of apple blotch in commercial
orchards in three regions of Iwate Prefecture over 25 years (1998-2022). From 1998 to 2016, primary infection typically started after
the petal fall stage; however, in 2017-2022, primary infection began during the bloom stage. To investigate the risk factors associated
with the occurrence of apple blotch during late epidemics, we performed logistic regression analyses with disease incidence of early
and late epidemics as response variable and the disease incidence in the previous autumn and the bloom stage infection as explanatory
variables. In the orchard-level analyses of 863 orchards, the disease incidence during both early and late epidemics could be explained
by a primary infection model that takes into account the presence or absence of infection at the bloom stage and disease incidence in
the previous autumn as explanatory variables. These results indicate a strong association of disease incidence during late epidemics
with the timing of primary infection in the current year. In particular, infection during the bloom stage infection was identified as a

significant risk factor contributing to widespread occurrence of the disease.
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Latest control system for apple scab in Aomori Prefecture and their verification
FARIRPERERAT 22— AV THIFET L Fiss
kazuyuki_hirayama@aomori-itc.or.jp
Abstract
Following the outbreak of DMI-resistant apple scab in Aomori Prefecture in 2016, primary infection period of this disease was
reexamined and bioassays for the evaluation of curative effects of fungicides was carried out. Seasonal abundance of dispersal of
ascospores showed that the primary infection period is from the bud burst stage (mid- to late April) to the petal-fall stage (early June).
Bioassays to evaluate the curative effects of fungicides typically used to control apple scab revealed that iminoctadine triacetate,
inpyrfluxam, pydiflumetofen, ipflufenoquin, fluopyram, fluxapyroxad, and cyprodinil exerted curative effects against V. inaequalis.
Particularly, iminoctadine triacetate, inpyrfluxam, and pydiflumetofen exhibited excellent efficacy. In 2021, we established a highly
effective spray calendar for apple scab by placing iminoctadine triacetate, SDHI, DHODHI, and AP, which showed curative effects,
during the primary infection period. Since the widespread use of this spray calendar, the incidence of apple scab has decreased. To
prevent the spread of apple scab due to the development of fungicide resistance, thorough resistance risk management is necessary, as
follows: limiting the number of times each class of single-site inhibitors are used or encouraging combinations with other chemical
classes; continuous monitoring allows early detection of changes in pathogen sensitivity; decreasing fungal density through cultural
control such as scabbed leaf removal. Furthermore, in case sensitivity shift or resistance is detected, alternative control measures must

be determined in advance to prevent outbreak in the field.

DAZTIE, BEAEOTITHRELI25E, 90~100%I8UX T 22 3 MESITIY, mdhE) T DOLEAFEDTZDIC
VIR SRR 3D CHEEETH D (A AREMIGE TS, 2008). FFARELTIX 1918 4F (KIE 7 ) IZBIEDY A Z IR E S8
DJFFLL7 DR (A V)) T3 DM RS, LR 100 £ELL BT~ THAE TSI T ORF, 2022). BiE &
AV a— VA EARE LT, ReHRINCH AT DR DR EA [RIR R CE D L0 L 73 A RN L TR ES AU T
%. FEBY RS2 DI EEHTHISEARI O K, L CHAMMEREO B LIXBREME & . 2 TIFVAZ O EEHET
HHBEFEHNAANT 5.

1. BFHREICHITE)TRERBBRE~) T RERE~
(1) VOdRERDOFRLELRE

VT BRI, OIEHE Venturia inaequalis (Cooke) G. Winter (Z&->CHIEEIEN, VT DAEFEI TR K& 72 iE%
B2 DD 1 2 ThH. AL, FFENGIR-ZI, HZRIRPREI O T35 (MacHardy, 1996). JEGYIHE,
R, FHRORCAED, 1B TR~ RERORBA R T 5. KEIT~T a2/ C, MRHESE L TR > TR
RS F-DI5 Tl 3% (Bowen et al,, 2011). 5 F-DIEN TIERSN S FOIMEAE, FIEDRERIZL > THitE,
T RIUTTYLT D, WAL, FRLTIZIESCREORHE ECIEMEARN L > TS, BERESHIZOHL, —REGs
OIS, ZZRTEE D2\ AR 2 HUB O, 0O ORIk T 25550825 (Holb et al, 2004). 2D
By, D% (FOIMa1) ZTRE T, 3D THECT D, A7/ UTHRRDO LI FEEHUIO B /ATl
RoNHZ 81372, BNRORIREIE COBLNETHS.

(2) RERBROEE

HRARRIZEBNT, AL 1969 4 (REF 44
) (IR HIER CRAEDIIO TS, LUK
FEAEMIAYERL, 1972 ARSI EER e
IR, FREAAICORA LT, FAEY
PN MR T 57012, FHIBRRTE

X1 U ITEERORH
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7K, BRMBO TR BEHEEORIRL L T2 2RI I B D7)~ T2, YR, BRI TR EII T RESN T
BOT, BAEHIRCIIY 7m0 T U7 A4, FREAISX Y 7 2 Al o7 TRiAIE TEEHL 4R ~TO A HA) ET 7~10
H MO B CHERRS Iz, ZDt%, R CTRADHERSIZ3 1973 FIZIFBBRE CRERRIROIE LA XKSIT. FRT,
HERISHUE OSSN COTEATF A A7 — )L T — 3 A—K (MBC) DFA4 7 7 % — b AF )L K FIFIE AR
O RBABRIFEE U7 [BRAEERAT ~ P46 20 A2 10 AR CABMRUm A HRE L7, 1974 4521, RIS MBC AICH
D DVKFIFIBER IS AL, Baha m T ZGEEFIOMHICEY, BEBORAETD L. LoL, BFEOIBICHOERERE
DR RHHED12720, MBC A5 DI ERE O R AN Gz, 1978 F7 5 AR O MBC ANk 22
WREDFRESHL, PRI GNP D FAAZRD BT, 1983 AEICITEEEYRIHI DE RSN S HRe e~ Zh
(ZEOFFOTIAND DBARIZT RS Z L L7 5Tz, 1987 4F, 12335, IR THEDS IR SN A AT m— )L AT LAL,
FE2E (DMD) A2SBABRE CER S T, S80I 5 DMI BT A7 2D Z LIS NS0, I3 ED BRI R
DMRFSINAD PEAEE ) D 1ENTHIFRS V. UL, KL T DMIAIDBEERhRDHo3 ST, 236924
otz FDT=8, fHHEEER I DIR AN I OV THEZMIRL, 1996 EIXIBIEERATIC DMI B4, 174
TEIEA% | LTPEE 15 HAETIC DMI RS AIEELEL 72 DMI AR ARE & L ST, RUSRIC/ > TURE, BEROR
A7 BT
UL 2016 4F, /NFRRAEZ (o CETATRARIEAL , F8EHiFE (12,418ha) | 35 LA HIFE (19,910ha) O 6 FlZ 5D (22),

HEFAR 80% & X DG DI DR E FHRIYE LT T (GRFED, 2017). FEAEFRHIO R = B FRA ClatEabsBRIE
HECT=BIBRDSERES AL T2 &M D, BB JBAbRAIL L TR L C& 72 DMI ATkt 2 mtERE g 7.
ZZT, ERRES SAIIINES A FA - B MR E & L 72225, FENMK PO R F AR b, F2, I/
RIS BRI T B SRS DWW TR MR E A LT- 825, JRIC DMI AN 2RGSO F ARSI G,
2017). AHERAZZT, BRARHGEL T 2017 AEDOBLRIEN S DMIAIOME Z A= 1EL, =Tk FRE R A4 (SDHI A1)
ThHUFAETRAFRAL 7= BV RREERI (AP A) Thos 7 my =LKl <~ BT RITF 77 L0
HHNE L TEILZ. 2SI BERORATR LI 00, IEEMUIZIZES T, 2018 4EIZI38 41 (14,584ha) 134
[ (19,900ha) D 7TEIZHEZ 72 (K12) . ZAULHEREOPBREEORHNED BhfEd 2. AR CIIRTERO LBV AT 2— L
T AR LT SRAIBAT D RS AL NG, FT, RIS B A D ilRA SIRI RO FEF D F o T- IRk ARA L, A
U AR A L CTHY, REAE CIXIRIDIRBARIZ2~3 A ET 2. 20728, RIEH DR ROH
SIMEITHEREL Db, 2TV a— VBAIE S D5 D, 2L T, TRAAIFRDFRATE TIIREEC L~ T
BRLENRNGE 005728, DMI FNZANODIREAIOMER B R BT

100
?.,ESO
i
60
40
it
1)
% I I
; Balaln_nuun_n. HRunisn e
[ R R E T v I o B o R e e B L E = T v B o .o B o B B B < T L E T T s v o B o R e e T e
[oF RN eI e = R o e I F R o R e T R e T s T B e e T e B T e O e e o e e o e e o B e e e LA A
[oxTNe RN e = e = Re Y e = R e R e T R e T s Y o S e N oo T o O e T o O e T s T s S e T o e e T o T e e T s B e T e Y o)
P B B B B B B ot [0 [ [ o [ X R T X T S X 0 0 0 [ 0 R 0 [ 2 O X O 0 S 0 [ [ N |
M2 FHRUZBT DY T BEFROFAMR (F A FERY I TE4ER)

2. DML Bl h B8 EFIZEEL - HL L\ PR RDEEIZ M I+ T
(1);BEFIDIE=R

ZhERA72 LRI ABRASROREERI I, T CICEERISHL TMHEISEGEL TV D MBC AR DMI AIE 384 A RS 7R
VY, B AVERIREFr CIRIEE A A 3 A REAI VT TH5. 2000 4 CLIRERIC B/ 5531t SDHI A<° 2020 4R 1
=R uAdu Mgk FlER L EA] (DHODHI) CTihhA 7 7 V7« /% L KFBIAMeAfiE U CF bz, £z, JefT
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WG SIERRIEM D RSN AP RITHEY 7 oy =)L KR A ) 742 Wil A b A 2 Cdh - 7= (Fiaccadori,
2018; 5H, 2019). 2019 4F D 2021 FOHFGEREROME R (X3) 7D, A/ 722 WA, SDHI Al Ti3A e~
IV BOKFIAL, 7 VAT SRR, B 7 )V ANT 2 KRS 7 VA e e R KRS, DHODHI AICldA 77V 7 =
I IRFA, AP ATl 7 m s = L KFIAID BRI e T DIRRE I A2 e D E e oz, BT, A/ 780
WEBRHLIRA, A E VT IV DKFIA, BT VAN = KFIEIO Zh RS - 7= (Hirayama, 2022) . #5k0D R TR

NRDFROOIT-Z 8T, THHERERIRZTEC D ECEERRA L Re7ed.
1000 - mAE3H
80.0 - | | 7\{5\% 5 E
ﬁ]‘ﬁ 40.0 -
20.0 - I i
0.0 - fILi I Liii¥ | !
< < S < < < 4@ 4@ <
N N N N S < NS S S 2
BN T N I I A “‘
7 X V. /,/ .7 &
o /4*3 @4 \ A 2 KON (O
X% \Z X g W & X % 2 <& =]
o KoYy U S LN RS n't
- AN S A 2]
K A 3 N Ng
X3 Vo= BEYRIC R DB R A DTRIR N

FRERIZIL 1/5000 727 LRy Mz 50 & FV e, BEfEIT6 H 4] (2020 41, 2021 4F) X8 H HA) (2019 491
FEhEL, BFES H 1%, 5B X7 BRICEFERAZ N AT L —% W CHUR U 7. FRE IO IS I
LU T OFSIRHEEOMN S 72

FERFEEL O0:38w7aL, 1 IRBEERED TR 1/4 A, 2:[F) 1/4~1/2, 3:07) 112 Lk

(2) BRI D NRIHERD =8 D E mFAIREFEAD B

BERIZ A ORI LA RBG DRI D BE Ch D, FHARR CIEF Ol F- ORI 4 A haj~6 H HAjtE
THY, 5 A PRED RO R <72 DZ LN BN _éh(*ﬁé\, 1996), ELRBAERREIA TBHACERT) (5 A _BAE) 25
VAL 15(20) B#E] (5 A FhI~6 A FAE) LU CRZ#0 TE T2, L LR, BB LD DY TDEF AT —Vt
HELMEMHY, BEIREDFOIMA RN OWTH Rl LB T o7z, 22T 2016~2018 4, DA THFFEHT
ORI IEBATIENZ 30\ TS [ RS Z IV C, TOa T OREIERZRELT-. TOIMFREBOYIERT 4
A 3~13 H, b Z<MLT- R HI1T 4 H 24~28 H, B HIZ 6 A 2~13 H& 3 MELHIERILI-HEARLUZ CEILS,
2019) . AFERDSF- ORI TR FHY LA RS 41, FRBAFREE RS LARE 48 M) ) ~1¥%AE 20 A1LE6A
A JEREAR SO T2, E, TR TR B B Tl S DRI E DK FED TR TRV, FBkH L7022 [BA{EE
A DORHE DB b BELE R Hiviz. Fz, FOIRFORBUI ST Dl AP T ETIoh Fhasiu Ty, &
FEAE Rossi et al. (2000) D—F-DH {0 SF& A £ 7 MR G LT

3. FHLLARARDEREZEDE

2021 4, BEYIRAIR(LL, BABABRREINC 02 R ORI BLE L 78T L BB AR R TS (3R D).
BEEOIEFAIEEE L2 C, 10 BRBROA7 ¥ 2 — VEARIZI T, RIEOFEZZ T MERDPEES . &5
V2, TREAN LI 2 5458602 -V TERY, +072EREY AV E BN e STz, RESRANE KISV TS CAFEH &7
B, BEIFOFAII DT HEBL TR, RUSEROREMEI RIS (X12).
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K1 VoA BEFIREIR LTI RASRE N ETOBRAR

| Bl e BibR IR (2021~) DMIAIEFIL 72 BRI (2017~) DMIFIZFIH L7 B BR{AR (~2016)
[ W FLUESEF (R EENEE | [EE e B v (R Al Gk I GnsE FLuEg (Al
1| BB LERM % E |1S/980 BIEE#H 1,00085|| 1 | EIELERKE (1020 BEEREA 1| BIEEGERBE | A3/ 780 Bl A
NFAES LKA 4,000£%
S lrvesy sk 1,500/ 5
2 BAAE AT H |~ F A TR 2,0001%|| 2 BAAE B AT H [~ FAeTRkFsl || 2 BRAE AT DMIEF
b [AvELILEY kIR 40008 A
Y507 VIR AKFIF 2,000£%
ATINTT/FKFF 4,000f% A uY = RFAF]
+ +
3 WAk [T kAl 1,5001%| 3 A% 3 VEALIE % DMIZRAHI
XIEF U7 LIKFAFA] 50015 F 7T IH
XIx~ BT K FaAl 6001 iz=rBTH
v7nv= il 2,000f%
+
4| RIS sk soopf| ¢ | FEOTEI s
g~ BT KAl 6001 g~ BT Hl 4 | YEIE15 A4 DMIR A A
CFT K] 1,5004%
5 | #4620 H ARG | XULTF U T LoKFnAl 50065 5 | #AE20 A [TV T L5
XIx~ BT K FaAl 60015 Xix~=rE7H

a) B2 MIBRIRRO T Oy 71T U CGRIE R E A T D34

FRIE, 2022 7):6ifizy)

4. FICARBEHEY RSO ~THERE R EIE~

FHARRD BEFRBABRZ I T, MBC AI5° DMI A it &S B E LB TRARRRIC 1T 5 25847 L CLEo72. 414,
A C ARG IS 2N T ASBEAEA L L 7= BRI DA, 2 L CABBT IS OB LRSS NI S B O X R %
AN DY gN VA SN
(1) MBC #l-DMI F 4D HIRIZDULNT

MBC Fi 35D BAEFH A EAITTHY, 1969 F-ZT VAN & A7 (Schroeder and Provvidenti, 1969) C_EHi#& b Za< Mik:

DSREES AU, BITETIL 90 LA EOREMRIF B CRtED A S, T A O @S g Sinnb. AR TH 1973 0% K&
%, 1978 ARIZIT AR ClPERE SRS Uz, ARIPEO R, BEROZIRIRNIL T (FHEE B ) T, EABHFRREIC
HHCoARNEGE R R &L B G LTz LRSS, 2D K570 B ER BRI BRI B LA e SRk 383 57
D, EEBLETHD.

Vo= BEYHIZIIT S DMI AN OFAEIT 1986 4EI27 70 ATHID T RS CLARE (Thind et al., 1986), BICKIZH
DIEADFAUN THEBS AL TS (Koller et al., 1997; Kunz et al., 1997). DMI AL, #afd RO MR Bz i@ﬂfﬂ‘
DT EEA (Gao et al., 2009), DMI AZAERIEBRE 322 21280 6 4ECHIBRNEDIK FMAED, 10 5% I1ZIXP5BRh R
IO Z EDIHEZ I TS (Hildebrand et al., 1988). —J5, TR Tl 1987 4512 DMI A3 K L CLAKE, 2016 A4RZE
LHECMHERFITRHS TBHT, £ 30 FFORBSEHAHERL 2. ZAUIMEIFO Be D L OIRAGHIL W HIERICL
T DM EEOIFIEIC 5 5 LT-b O SRS D . ZOIDNTREFIZ BT 2L OB BN IR CThoT-E 2 5
5. ZZ CORTEEMMHEE OB LAMEESN TODIZB TG T, MIGAVE TR TLEST2ZETHD. ZORERA T

ML, FEAHEIWRRE Lo TUODRITIUTZeB7200.

(2) E=8IUTHRE
MY A2 2B B2 1T, AR O SFRGAN 6 I DS O 2 b BN A D2 ENHETHD. D72

ffea7e e =20 7PV THY, TN NOEHELERN G ST FIELBENT 5. E=# 7 FIEL Fungicide
Resistance Action Committee (FRAC; https:/www.frac.info/) CEEDHILTNDD TRE ISV, FARERCIL, 2EHD
SDHI #|% O° DHODHI A Zkf9 2 =40 7 it A FhUBEE MO AR A RHlL T D, ZAVE CiRH k32t
K TIIHEESN THEL T, 4%bE=XV T HEL T 5 TE ChoD. 7z, T CITMEED BT LU BERBERAIZL
TEHZ{E1EL7Z MBC All, DMI AlK& O Qol FlZxt§ 2=V 7 b FEhil , RS I ORES I OWTHRE
ML TS, FRE2135, W T NORFUIBN THEESAMEDRIEITERD BT, THEEOFIE S mIIEFIL THDIENHL
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Eig o7 (VL 2024).

(8) BEMETHABZINDEE DX

APEBIGH BT IR ED LA RSN 72D, MK TAAREL, RIUIEC TSR R TR ZEn
HPELEZHND. EME T OBRRELITHNE FROFEENEC DT BIRL, ARBRE CORBRROZ T T BIRER D
PR EHEDS LI TR D, RREL T, RBHIDOMH], Foi3 R0 0 R EDIREFIOM LB THY, Zhbza Pk
RO LU THT TS, FITHIRRE KITB DI UEHL TRAVRATIUTZRD0 . HRL T, BN, =07
EHE WA NIB RS T D TBAMEIELRAT L Z SDHI HEAIA A HIL THY, FRRAN RS MR T - MO R MRS iLs. BUE,
BECRGEMHE FAECT- 5 A1 TH A, SDHI AlLAREEAIDIRAAIZAEREL TR TE DI izt T, 7ok,
AL CIIMMPERE R EL T, SDHI Al I U7z B ERLREREAI O I ZAE 1 L MERIRIIRZ L TS,

(4) HFERIBABRDENE

{RYSIFA BRI I S E 2 FERERIBA BRI T 5 R BABRIZ I Tlieh FEARRYZ2 xR Thd. BERIZIBN T, — R s
VRE72 D EVEIED bR 5 - HIMr-OH R B T3 D IR IR L - OO TR I D &, B0 923090385 (Sutton
et al,, 2000). IHIT, ZOLH78— ISR IR T BEIREOBISAIZ AR AR IR D, MR N MED FE 244
9% (Meitz-Hopkins et al., 2023) . ZhRAN72 TEFAEHANTG BRI IV T2 ORFED, 2023), AREE O G TATITFEEREL, E
TR 20D, K08 IR CH D i BB 2D TVl AUE e 720,

5. 5|FCHR
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X YR RBITHT YU ET KMFI DML EREFIZE TR AT EIE
Efficacy mechanism of mancozeb WP against citrus melanose during rainfall
APE bRt R b

R LEE T

hasunuma(@nissanchem.co.jp

Abstract
Citrus melanose, caused by Diaporthe citri, is one of the most common citrus diseases in Japan. Melanose is rainborne
and is exacerbated by heavy rainfall. Mancozeb, the broad-spectrum fungicide, is the most effective against citrus melanose.
This study aimed to confirm the efficacy of mancozeb against citrus melanose. Under artificial rainfall conditions, with a
cumulative rainfall of 300 mm to the fruit sprayed with sufficient amounts of mancozeb (2,000 pg/mL), the amount of
attached mancozeb remained at 70% of that before the rain treatment, indicating excellent preventive effects against citrus
melanose. In contrast, mancozeb sprayed on fruits was washed away by rainfall. Therefore, we investigated the
effectiveness of the washed-out components against citrus melanose. We confirmed that even washed-off mancozeb alone
can prevent melanose. This suggests that mancozeb washed off by rain exerts its disease-suppressing effect by being

redispersed. These characteristics highlight how mancozeb can protect citrus fruits from melanose under rainfall.

[ELHIC

< UBTET AV ADa =L - TR e =24 (BIED Corteva Agriscience™ft) (25> TR S N= VT4
H == A — R RIBTHIAEWTHD (Gullino et. al. 2010). ~ T 7 80.0%% Ly &bV~ ALk
Tl (LLF, &A1 D0~ BT KRAD 130 ATIE 1964 4RI 2SR A BUS L, 2021 4E2>5 A LS
S BARE L OMEECTOMRTEE T T D, AANTREIEND 60 0 FGE L, XD BEY OLRREAFEZ Bk
LC&7k.

AHIORR L LT, LTO3mRdIToNs.
OFRAC =— R M3 IZB L, TEHA S D Z LD DIMEY 2 7 MKV,
@B EYR L OSERRENIEF IS\, BIE, DAETIT 2 EY Osia2 A L, BARERT 128 HEICH
ELTW5. BELHHREDES LOWE~OILREZH#ED 5 & & Hig, HzeBhibr~0mATERICE Y A TV D.
OMHFIEIC L, SN TFICBWTHEE L2 R AT 5.

ARETIE, IoxY ORETHRECTH 2 BAIRICBIT 5 RFOEN TN FRBEEOMINZ B & LT, A4
DIHFIME & ALY DFESYE D — D OBN BIRGE LR R2 R 5. AFIZ AWl v %Y BAUR TR
O—EIZ 72N TH S,

1. AVXYRRRORBELRE

71 2 3% BIRIL Diaporthe citri \IZ L > THIEEZ SNDHETH L. B, I, E<ITRETHAEL, ZHLE
BEIIEREMEDE L <K T 5. AIFITRERBOMEYIR & 720, IR RIS & o CREEYT 2 Rt
BYIRETH L. TD1, REMENRZ L, BIRPZWEAICERET L. BEHMIX 4~10 AEEETT, RFET
£ 5~9 HIZHIRNZL . JRBITERA, B JOVESIRD 3 Sl bivd. 72, FRRFHIOE N L > TH)
HIREGIR & % IGO0 DD . WIS RS IR & <, REOERIICZEH L, FMEICERE D 24
C, BROREmIMETH D, BIEGCIRBEAN R METREET, AFOAEZE D b, RENE
L CHRAFFNRAIIES LORE (X 1).
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EBC (Evidence-based Control) #f9E=7U—727 > a v 7 2024

A | e8| 7A | 84 | 9 | 108

B ooz HHIR A

M1 EGHRERHDHL YR LAFEDHFEH

2. SREAL L UKNBDH X VEADBBERNEEERT—5

1) I~ FA Y IKFHNDID N DA EDITIT D8N

BN A EDIZBT AR OEMA T 2R 1 IR Uiz, AFNE, BEHIRFIS AT 2R F IR L TEA <
IRERT D, FRORRRSONRMENLTND Z Linh, Fu— Ui 82 U7z iBr~ DIk & D,
APEE DB =— XS A BN D KO ITBATK BRI AR TOR B E BT L TV D (R 1T OFRFHESSIR).

R1 OXEAEUIKANFIDHADA - DAEDINDREZFZEANE
AREH ERABR e

(f%) (2/10a)

2ok 400~600
EHR. DESTR 600~800
Z5HVE 400 200~700 #hin
BEERR. TIEN TR, -
BOL SR, BRSO 400~600 308
5 4
EaR 10 8 MZERARR
20 16 40
EoE B5WE DESR 600~800
BEERR. ZIENTR. FK 600 200~700 e
P AED B, RZR(SUR), EER 90H
5 4
BEa5 10 8 R ZeBARs
20 16

2) U HA T IKFIFIO B EIRITKRT DR

AEND T 22 BARRICHT 2805R1T, AL E_RTHRELTWDHEEZEXLND. (—f) BANSE
OFVEFEFE BRIV TARBNIHRIRFRA & L THEAINTERY, il 5 FRORBRER I, 12F 9 Ficit
RIEHNOFSNE LR DEAICHD (FR2).

=2 HEEERAERERICH (TR HEHERIOARF ELLEL -1
$#E52 (2019 ££~2023 4F)
AFI600fEE S EHEFIED LR
ABND) B(R%) C(H% %) D(%3)
1 8 23 50
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EBC (Evidence-based Control) #f9E=7U—727 > a v 7 2024

3) JEREEE & i

U AR IKFIFID T % BRI T DRI DN T, I 3 BUE ORI -8 2R PR AR
BILOEAEBHERE (PDA Esia i) 23 Lz, TORE, AHIOBAFEHI-OIF3HEE L OE 4
AFE WIS Ippm LYV TREAME SN, FEHHIRRE & T 5 &, 2,000~1,300 (507 L roTz. — K,
QI AITHDE Y R ANTRU LY F U AATF VT, HFRE & EAREZ T 5 &, larREERFEER T
%, EHZE420,000~10,000 {%, 25,000~16,700 {5 & 720, ESRAEFHBFEH T, 20,000~10,000 %, 250,000~
167,000 fi5 & 72572 (R 3). BEDIEDFBLT LIE & FHBAMREDOENREIWVTLE, RN LETLEEZD
NDN, AFITIE Qol AL HANTEINESL, BER~OIRENLETHERNE LT, TOMOZ EREZLN
2.

3 BERRAICHT SR ERDBRFRFEZTSIVEREBTHESERE %)
AT I HIWP EURLALIWDG | SLYRSLAFILWDG |  SFF/USC
(ppm)
MBFRF | BREE | BFRF | BREE | BFREF | BREE |BFRSF | ERER
10| 100 100 100 100 100 100 86 100
1 100 100 100 100 100 100 86 100
0.1 71 20 100 100 100 100 43 100
0.01 43 0 100 100 100 100 29 40
0.001 0 0 100 40 100 90 0 0
0.0001 0 86 86 0
FIREH 400-6001% 2000-40001% 2000-30004& 1000—15001%
AIEEE 2000-1333ppm 200-100ppm 250-167ppm 400-267ppm

WAITIRM S B R (5FE : BERA) 2T, PEIER L MR E ORI SV Tt L7z,

FITE DY, U 3 2 5 A EEZSS (KIORITZ B, v 7 U —&jE SBDI01, #Afi/+ 0.29 MPa) %
W R Uiz, HBiofi 2 BERIEIC AN TRERTEEE (Daiki 8, DIK-6000 FERi3EE) % VT, 40mm/h OIS T
2 FEEIRERALER (f 80mm) % SEhE L7=. BERNAEROFH, 4x107E/ml (ZFHEE U7- BAURE O o il 1% B 8mm
DIEHAR—X—=T ¢ A7 ZEEH, 3 REICERS— =T 0 A7 ZZNZEI 6 2T DT 7-. 28°C,
90%DIFESMT 10 AERFFL, BEFE L7200 ORIFmfEREIG 2 Zeliid L.

Z ORGSR, AHI 400 5% EHPE L LT, V4 T O UI-FER, MR FCiE, ZAD 1/64 F1E (31.25ppm)
FCENTZ TR ORBEERE IS < BABRMN 92.4) 2AREL L7, —F5, FEHIEAG 2 FERH%IZ 80mm DORER 4 ALEE
L7285, 116 #2EE (125ppm) F TR ([FIF5FRAM 83.3) 235580 H417- (R 2).

622
- mEEEAGL
bU
=[S Y 0
% o 472 a7 467
&
m 4
A
Z 30
P
n v
(%)
R 78
10 47
00 0 06 06.
2 XH =
4001% 1 /42 1/1652%F 1/6432%E 1/256 8% NI

M2 O EKANFIORPELANDOFHIRE & VTR RIFTT FZE
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EBC (Evidence-based Control) #f9E=7U—727 > a v 7 2024

3. RREDTUEIREELRARISHTHFHMRICRIFZTHEROZE

RFEHA LT DR ER DRI LT e m & MR CE C0duE, BAREOBY O RFEETFH 2
LINTE D, 22T, FAMAEDOERIZ L D~ BT ERFEREIC OV THRET LTC.

U H A KT 400 R A RN X 2 (AR B RVE) RIS VIR TR L, AL
18 FREfEIT2 12 50mm/h |ZFRE L 72 N LRERRZEE 2 IV CRERALER 22 92k L 72, 100mm X3, 2 REfHRE AR 21T\,
200mm XIZDOWTIE, £ 100mm OFERZIC 2 REIEHE L, S 512 2 FFEERAERZATV, AFF200mm & L
72, 300mm [X(ZOWTIE, 200mm A FERRALEE L= % HIC S 5122 B (100mm, 2 HEOKRAT 300mm) DR
Z1To72, 400mm [XIZ-2OUVVTiE, 200mm FEREX A SEME L7 A2, S5 4R Q R, Nﬁ%ﬁ;zﬁ
ke 2 HEORAFE 400mm) OFERZIT 7. BEAZICREEZREL, RE LoV BT E ST LT,
W@LOMWMS_T%mbk.ﬁﬁﬁ%ﬁﬁ%dhﬁ%mmniw%iﬁﬁﬁék@@v/t7;g%mﬁ)%mo
LT, TNENOXOFERFREEH L Lz,

%@%%,%ﬁ%ﬁ%<ﬁémohfﬁﬁ%ﬁ9&<&5@W#mw%htm,*fummnmvmkﬁzf%
50%LL_ EOREFR AL L2 (R13). [RIRGRBR ClIZe s, [FED 75 THE & BERALER 21TV, BAUmile 1%
BfE L (afifla RN, 4X107E/ml, JERS——F 0 715 Fd, 1 R7HE 6#%%Dﬁﬁv;%%@%r
A LT, EORER, B 300mm ORFRNLERE T BAFHOBEITRO HNT, RE LR IHIcE 572
TORDEDMEF SN TS Z EPHEETE - (K4).

DA 2 KFIE] 40018 B

- DRUE A KHF] 4001EEF 100 IR FYIRIFEE 440%
80 80
=1
;jl 60 BH 60
5% 23
7 {i
= 0 40
(%)
20 20
0 0
mm 100mm 200mm 300mm 400mm 100mm 200mm 300mm
B2 FEmE
3 BRESEMNIhREELDRERS X4 BREEEMIAVREODESFTHHE
[1ESIES |IMVBEHRFEIE 44.0%
100 100 100 100 100 g9 100 100 100 100 100 100 98
100 91 93
84
80
80
40
0
omm 100mm o 200mm 300mm
i
BVt WP 6001% IATWP 6001%
Y'F7JYWP  10001% 73 =L +Ry7n5YAMAEY 15004

B5 HoFYRRRKRICIHTISEREFOFHIRICEREIHRREOZE
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EBC (Evidence-based Control) #f9E=7U—727 > a v 7 2024

BT, T BRIRICEREROD B 2 BAER A & A 600 5D A e U7z, Hiofnth 24 RFEILL BJalsz L7z
DB, S0mm/h (ZFEE LIz N TRERZEE AR L, 2 BFE (FB/KE 100mm), 4 FF#E (200mm), 6 F#E (300mm)
DRI ATV, [FREO FIETRIFTEFE L, TR AT L7z, A 600 {5 HUH X Cld 300mm FERILER
XTHIIRDFRD HAVT, Al &t U CTLE LI 280 b7z (B5).

4. BRICK->THRE, BOBLEZESOEE

23 BIIR DO R ESDOFIRIL, MR TR SNV O o 23R & & B ITHtdu L To L,
BIEIMELTELD (F6). —HT, Vv & Ao KREITIERENIC X 28RSO E M b~TH
BRNHODOFRDHND (B3). £ T, BHRICAE LIZARS BRI E > THSEBL, WiEPcsT5 off
faFDFFEEAEST 2 Z & THOARFIHT 2 TRHIENEIL THhDOTIERn B, 7/ illka 3 L
7= (&E7.

o

(o)

uo Bﬁﬁi
449 <« E&m %
)

. K(__ R L O F 7 S RTR (ERE
.ﬁ<;F =3 2
\ A 3

— FRFESALR L

K é RS, BT
“ — & & ..
6 PERIZKAHIER RRIR) Mo D o iREF D8R X7 BRRICEDIBHNESDESRIZED
[CEBRERERDAN=X L FIRHNH A D= X LDIRER

ARERIZILE D (1966) ORBRTEESEIC L CHEME L. A 400 AR EZ RN 2 o (FBIEIN) (i
L, 18 FFHFRmMA&ICEEZ AN L7z, B8 BITRT L )Tk EBEDO AT L ABE)~ T (50cm X 30cm X 15cm) |
500 fDFEEZ AN, ZOET (FEB) ITHZER (BHEES TR, 1.5kg/22) ZRE, & FEICE AR O &7
WDIRVEM S A RFE (SRR B RLA) ARCE L 72, 40mm/h OFIA T 10 /R ORRRALEE (RN £ 6.7mm)
BITRFEE P LAIZEIRL, 28°C - BEPNRESIE T2 9 HEMRFFL, REORPIRIL A THE L.

T ORER, A 400 E5HAR X CIIFEHRIZEIA
D3 66.7% & FEALEFR T L~ CTRIBIZA 72 <, 7] 5%A
Tili D Z 00D TEMR TR RFEDAIRD 80.6% % 15
HTEY, [F6~30%DFEIIT 194%I2L EF - T
W (R4, F7o, BREAEEAITREOL T L
PRXIZHE, Il sz (B9). 2ok oig,
R I o T E L T T HIRH Lz~
BIMEEND Z & TH XY BRI &M
HilT2 2 PR TE(AEDL. 2024). T72b
B, WHS (1966) 23EH L TWD K 51T, FBEREIC
Ko TR L7 BRI DA RSy SR L,
[FIRFIZ BRI & > ToOcd 2 B+ & B3
% Z L K DI FIEIHNC K o TR ARAH 8 ERZETCHEDHEICLINFYERRTHHER
HLTWBI LR, v ETHITHHLMN - DIREETT %

7.
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EBC (Evidence-based Control) #f9E=7U—727 > a v 7 2024

F4 BRELIIHRELI-EADIOIVAA L UKNBBAOEEND XV EAFROREICRIZTTHE
HEBEDEH FRmEfERRER RARE HHEEEULLE  FREE220%LE
WEOHE  HEAL 1%KE 1~5% 6~10% 10~20% 20%Ll F  El&E®%  ORZFEEM% DEEE|E%)
5Cil 12 11 6 4 3 0 66.7 19.4 0.0
| 1 6 6 10 7 6 97.2 63.8 16.7
35
g ¥ Bl
5 25
& 20 o F3M 4 l
E 15 gzﬁﬁuwmﬁ) R
10 BT
(%)
5 B/ME
0
VYR AEIWP X TEd
BOOTS B X

B9 REEMICHELLFEADITUE At U KNFIMMOFEENREORFEEINSIC
RIFI=E

BhYIc

U B A T L KFNAND T % BUSIR FPRES I I HR T DIFRPEIC W TR 2 E TSR OfE R EE S
WA R D 0, Witk O RFERERN MR 250~300mm F TR T2 & ShTnd (IR, 2007, H¥,
2017). LinL, H5E RICEBT 5200000 DA E &5 & OBURICOW IR S0\, A, £7 /L3R
TlEHH B OO, BAT: O BN EDS 300mm (2 L 72 RESUZ B8 CH U E% 0K 7 5, 400mm THH 5 Eo
BIBOI DL TOD Z EMRS NIz, S HIT, BFRERERIZI T 300mm FERTIE A CIEaI SRR 2 B LT
7. Ak, SLICKERMESCRIEMNEOREZE X - REFEh L, Hb TEBOBE TONHREE b E %
T, AANOMRMEZA LN LTV E U,

P EOHFII Y~ v A & L KRB ORI DWW CREREIEF L WD AR BEREE L2 b DT
b, —HT, BREEBICARFNIRE L, MEHICEHT 5. %Y ORBYRGRE CIEmEHISEH L= f
N E o Th, BN TR HET 2 Z LRI TS, & 2 THEl, RENZ DWW CRIBROME 2%
oL ZA, BEROTCF T J LAKFIE, AT &L RRRICEERIC L > THDB LI EEZX DN mIC LD
7123 BRSSPSR MR S 7.

A ENIDBERSM T (BHEENE 6.7mm) TORBRTH 722 &b, K0 ZRIAMT T TORBRCREATRE %2
Bz IR BRa L, WP O~ B 7 REOHNT &5 D THOBIC L 5 PRRIROFEM A 6N L Tn&E T
V. FE T, BOMLIEY B TIEREREIMNE L, REDROR EIZHENLS>TND 2 ENB R B, SH%OMK
FAERMETH D, I, v BT RIOMEFEE LG I T, BRI R IMRELRR & B8l L 2 ka5 20
B X DRIFIHDROENZNOTFERRENRED L DI/ oTNDHON, IZONWTHIEHTRERETHD.

5| AR

1) Gullino et. al. (2010). Mancozeb: Past, Present, and Future. Plant Dis. 94: 1076-1087.

2) HE O Q017). & BRI D A FEREA OBIBRAL.  Fidki LR EMOK PERRERATT ZER BT FE R S
47-60.

3) WG (2007). 720 TH TE AU OME BBAFR. p. 102, RILAASUERS, H O

4) FIFHEM - OB - ARITEGE - FEHREE - R AR - HEVEARE - REBRE (2024) . U Y BARRITHT D

~ BT IKFIAIOBERRRFORHEIZ B 2 W98, F0 6 45 H AP RSB 5. P 137 GEEE 5 553).
5) [LIHEE— - HAPEE - NREFT - 1LAE Z (1966). 2V IREICT D REANEAT T EOSHE LR bONCE
THCIZBETAHF5E T REAIA RIS D redistribution & % DIRERSERGER. FE=ABRIGIE B Bl S : 75-87.
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TEIRENALREDEREIZHES
Exploring the ecological biology of the pathogen causing grapevine crown gall
[ENEAFFERRTEIEN R BEAnPESE B BT EREE 70 H AR E e 27—

JIE =

kawaguchia240@affrc.go.jp

Abstract
Grapevine crown gall (GCG), caused by tumorigenic Allorhizobium vitis (TAV) strains, is a globally distributed and economically
important disease of grapevine. Nevertheless, the epidemic of GCG has not been widely elucidated. TAV infects grapevines through
wounds such as freezing injuries. Although grapevines typically avoid being frozen-damaged under snow cover, GCG occurs in many
commercial vineyards in snowy regions such as Hokkaido region in Japan. In this study, the author tried to reveal the unknown factors
would contribute to spread and outbreak GCG by investigation in commercial vineyards and analysis using statistical technics. The
result of molecular epidemiological approaches indicates that both soil infection and transporting of infected nursery stocks are working
as infection source in Hokkaido. This study also investigated the TAV population in GCG gall tissues, grapevine skins, and snow on
grapevine skins from some infected vineyards in Hokkaido. TAV was isolated not only from gall tissues but also from skins and snow
on skins throughout the year. Hierarchical Bayesian Model (HBM) analysis revealed that the number of TAV cells in gall tissues was
influenced by cultivar and low temperature, whereas those in skins were affected by location and low temperature. Additionally,
Bayesian Changepoint Detection (BCD) indicated that the number of TAV cells in gall and skin tissues increased during the snowfall
season. Moreover, the TAV population in grapevine skins beneath the snow was significantly higher than those above the snow,
suggesting that TAV under the snow is sheltered by it and can thrive during the snowfall season. This study highlights the ability of TAV

to survive overwintering within galls and skins beneath the snow, serving as inoculum for the subsequent season.

[FLIZ

7 RUREED AU LI (Grapevine Crown Gall. LA#% GCG EZRFD 1L, 7 RUBNIKRE/2T.5 (S A L v i) 2SS TA
BEFHEL, fstA 5 [EEZ T YRGS ERAE CH 5. AJRITIRIFAE tumorigenic Allorhizobium vitis (L% TAV &
Fit) (B4 -tumorigenic Rhizobium vitis, tumorigenic Agrobacterium vitis, Agrobacterium tumefaciens biovar 3) |25 > CHZ 5. F
T HET RUBINVERTRBORIET 52800, 7 RUBBHZIB W TR ERDINED — D Thb. AROIRGLRIILEIC
TEMEYLTHDN, TAV DB BERO B AROFEERIZEY, FAEHDBILRENHEOHELHS (Burr et al,, 1998). Zil
FETARE, EFICIDT FUBICEMIK CETRIRDFAFES D ZEDHISIL T (Burr et al., 1998). TOEHUMED L,
KT RUBPETEOND L, MR 25 IEZ M CE DT80, BT CIIAIROIAIT DN EEZ S
AVCET. UL, IR, R CHORRORESE M ChHIMREDY A L FEE 7 Ry s CAIRO AN BALD, KRE72R
REIZ72> T (Kawaguchi et al., 2017, 2021). ZOZED D, ZIVETHERISIL QU D LI TEIAIFOFEEAT =X LT
TETDAMREMEN B 2 DIV, FSEHETICIBITHARIRO LR ERZ I T 52 8% HINEL T, BUt CORIRE DA Fi A
L, fETU IR SR s 375, ARTUIBERONEE L0710 Thd (Kawaguchi, 2022; Kawaguchi et al., 2021, 2023a) . A
TNBEDFFITENOH IR TSIL CQUEE 20,

1L SFEZNT7IO—FICLDETEREEBEROBFEDHA

BOIREDFE ARG D0 RGN IO T, EREL ~L T ARBREA O LIRS TN, EPFEE DY T3
BRZE BB (EITMS 03 B TS ZEA R T 2 LITAEG TIIR . ZNETEEDIL, FFEDOBBIBIT L~
NI RDARYSRIE A R ET DT80, 77 0 —F O— DL TRIFHEILD rep-PCR DNA 72— U MEHTZL TV,
FEEORIFIT TR Ch D 2 LA BN LTz (Kawaguchi et al., 2010; Kawaguchi and Tanina, 2014). Z41UET TAV |2
DUNTH 1ep-PCR DNA 7 1 77—V M C R 24 T 722 £0358% (Kawaguchi et al., 2008a; Wong et al., 2021) . Z
O, AR F-OHEHAHNOFRFIMEIEANT, JRIFEZ R R~V FIHERRECRGIL T —7 0 2470,
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PRRROD KIE (O BES AU TA, S5, IRefH], FEIROAE, [ERM7E) O O T 2281280, JRIREOIRG4RE
WA E T DA 4 T ). ZDHHD—DDTHEIZ 1ep-PCR DNA 742 77—V MENT G5, 26 DY
IR BIZIIBRAFIED B\ ARELS | (REP, ERIC, BOX 728 Yetafi EONI BB, FRIC L > TH/2R2) BSBHEL TnA. Z
DFEZ, ZOREEF N HINAE D=/ =W )L T T f~—% T PCR Z1THZETHROLNAEIOD SR — %
FERRL L CHHRL, #5121 T). 2O EORSIE, O PCRIZKLEZFIEE, PCR iV —~ Y rT7—LT Hu—247
JVERVKEEEDN IV TR TEDIETEN, NSURONECEUIC LS TN R S — % BCHBIT 22 LA
MB&H5. FCTTA~—FvhEFEIC DNA 25T PCR ORI > TI U RF =0 VD U ED DG AN DT,
BRI LD/ SR 85— DA ST HIZIXRIREZ PCR 21TV, [FIRHC 7 VBB RKENV A To TG R CRILZ L ECHE
THIENMETHD. ARFFETIE, FE 13 MLSA (Multi-Locus Sequence Analysis) |22 D4R A1 T>72. MLSA 1%, FFE
DI WA B F- ORI VA B S 7o b D2 RT3 52 LXK, BRROMERSHRNZATO HIETHD. ZOHET
HHIUZ, DDBJ 728 DT —F RN — A FGRS IV CODIREEHAS T — 2B Z LN TE D20, gL 7\ SRR 07—
DT —HR— R TGRSV OB RS HLES, fifAT D283 TEA.

ARl BARSETHBESIZ TAV Z 7l LT 89 FEifkD 3 FRIED MILEIE T(pyrG, recA, rpoD) DG HES 17— 4
Z MEGA X V7~ =7 % W Clcobik (Maximum likelihood) C43-f- Rk 2 ARk L 7 (Kawaguchi et al., 2021). ZDf5E,
AL TAV OFRKIL 6 DD F72 571 —F (Clade A~F)IZEEDDHIENTEZ (K 1). ZDHh, 2000 4L ZALHBHEN
THBESZ TAV BERIE Clade A, D, E DWW NI ES .
Clade D, E \ZIFARMRETS T Tle BARREIZ/H L TOD TAV Hikd
ZEFNTNIEND, ZRHD TAV [IHUsA 2 T, OEY
YL HHEIRO W AIZED TAV OAEA~OERD FTREME)S RS
ni-.

—7J7, Clade A |ZIHIFSHEAND TAV Eikk (DDBJ 7 — 42— AL
N HIL—EEENDIHLOD, 1ZEAENILEEN THRESNT- TAV
HERAEEN T2, £2C Clade A I HL, Clade A 12835 TAV
D>, F21EMt Clade [ZE T2 TAV 2vE “IAZEEO HAOEEEL,
TAV O ESIVT ORI B9 A i (BT, ZaiEsiLic
TRU O AR, SEES VST (TR L~V SBESi - R (F20%
M), SfESIZE) 27TV —285E L, —RIEEET L (GLM) T
RO ToT2. TOFER, Clade A I D TAV Bk BESHL
HEBICHBICHEERD ST ERIZROE N TOHBH ST
(Kawaguchi et al.,, 2021). &7, Clade A |28 35 TAV Efk ALHEN
THBESINDA Y AT 10.52 (95%(SHHEIX K] 3.68~30.68, p = 0.048) &
VM AR L 7= (Kawaguchi et al,, 2021). LA EJY, Clade A IZ/@ 3%
TAV ERIIAGERE S D R E TR BREMED RS2 D, 2D
o {EFRO TAV IZAEBEPIC HAEL TG, DE) AL THhE
L CWDATREMED WD E D RS AU,

£[E1D MLSA 3L GLM OfER D, ALhE THRAEL TV GCG
DI, ARG AROVEBIZ LD ARG, AREIZA 5y
L CODERIZ &5 RGO 5 ChHEBZ DI, AITED
O DALY AR IR > T2, ITAE IR 1% Lol 3~
5 FEEL T NGS (Next Generation Sequencing) $ 1 &% L CX7=D T,
MLSA JOBIER DRI T — 2 NS, EE MRy RO HIE S
LA ZEEHARF LT

Clade E

Clade D

AFF211914(UK-2)

Clade C |

Clade B

Clade A

1 MLSA (ZX5 TAV SBHefitTis 4 (Kawaguchi et al., 2021)
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2. GCG M BIDAEBFTRROHEEANGZHEZED) R il

GCG DIEROFHE Co DO REIFEFEOIERUL, 7 RV EFEF G2 DAL 77 NITR . FTo, ATFROFICME LD
FEAEMITARIRIFAEBTAR BOMIED R L7225 1L LTS, RABINETH DML CIERICZ &AL ENTET. L

MUIRDD, AFOFRANZIDV AT AR BSORSERERRZE TN 200, D FEDANEIFIR /2B E TR RCHESE) A
IRENTET T DO TOEER LT — 2D, TNETHRHThH o7z, APEED O [ZORRILE N T 1
(ZH A—=T % 5.2 500 2 | RIFUTAIIRBE Valtbiaons 2 | LA Z i o T, KE T R LT3 C
HABICH VBN AN e, ABITELARD0, TOBMIVTITIHELBH T D13 500 F-HETHD. TZT,
AIRDOFAEDT RUBHED AF R BORFEA 52 D3OI AT #4757 (Kawaguchi, 2022) .

AIROFEAAFRDT-BiM 12 B3R 3,277 #HZIsUT 1,336 0355 CEEFRIREIS 40.8%) L TEY, ZDHT 403 Fs
AEBERER(302%), 286 HIAMEIE(21.4%) LTz, £, B R EIIIHFEOF AR HERNZOWT, FEROA
), 7RO OS], T, TRRES, [5PT) L0 BRE —MRIVERIZIR S ET /L (GLMM) THTLTZ. ZOHER, AF
BOFANTH L CHEICBIET 2R EL CTHEAT (EURERE = 0.155, p = 0.035), [F8IH00F ) (BIFRE = 2.764, P <
2.0 X107 1) g, Fiz, MFEORAITH L CHEICEHET RN IR0 A (BlftREk 3.467, P<2.0X 109D
I THoTz.

WIZ, FIROA D EF AR BRI OFAEBIA G2 D5 AXT TV ATHHTL, UAZ AU RER, %6
FZLVAEBRRIZ/2 DA 1479 175 (95%C1 = 8.51~25.71), #FEFDVAZIE 17.95 % (95%CI=10.23~31.50) (ZHAN
FTHIEPRINTZ (X 2). FIRZIVEBRBIZRDV AT DAL T TV ATT — 2O FEMDGRO AN (P
= 55%, © = 04235, p = 0.01), ZAUTRHED GLMM OFEFND, BGFTOENZIA AN EIRL QWD EBZ L. Ll
7235, GLMM D[RRSI 5T I RO O 5 3 HSDN I B> T2 D, GFTOE ISAZ T I A
DFERITH-Z DEZE T NSO BT 7=

| With galls | | Without galls 05%
Vi d Inferior Inferior Eomst Plot of Confidence
A ineyar growth Total growth Total risk ratio (RR) RR interval Weight
A 52 212 1 70 —E— 17.17 [242; 121.92] 5.6%
B 9 24 0 208 : 161.69 [9.71; 2693.36] 3.2%
c 9 17 1 27 —a— 14.29 [1.98; 103.00] 5.5%
D 58 260 5 340 . 1617 [6.17; 37.28] 12.6%
E 60 118 10 82 - 417 [2.27; 7.65] 153%
F 49 112 2 88 - 19.25 [4.81; 76.98] 8.6%
G 13 46 1 154 —— 43.52 [5.85; 323.88] 5.4%
H 39 60 4 140 . 22,75 [851; 60.83] 11.8%
I 32 56 1 144 —— 82.29 [11.52; 587.85] 5.6%
J 14 144 8 536 & 3 6.51 [2.79; 15.22] 13.0%
K 6 20 2 89 —— 10.35 [2.26; 47.37] 7.8%
L 62 267 1 83 —— 19.27 [2.71; 136.87] 5.6%
Integrated risk ratio (IRR) (p < 0.0001) 1336 1941 < 14.79 [8.51; 25.71] 100.0%
Heterogeneity /2 = 55%, z2=0.4235, p=0.01 ! ! ! I
0.001 0.1 1 10 1000
B With galls | | Without galls Forest plot of 95%
Vineyard Death Total Death Total risk ratio (RR) RR i(:]:::"‘lldjnce Weight
A 15 212 0 70 = 10.28 [0.62; 169.68) 4.0%
B 5 24 0 208 ———— 03.61 [5.34;164221] 3.9%
c 8 17 0 27 ———  26.71 [1.64; 434.28] 4.1%
D 14 260 0 340 ————  37.91 [2.27; 632.50) 4.0%
E 13 118 0 82 ————— 18.80 [1.13; 311.80] 4.0%
F 22 M2 0 88 ——=—— 3540 [2.18; 575.52) 4.1%
G 1 46 0 154 = 9.97 [0.41; 24060] 3.1%
H 4 60 0 140 ——— 2090 [1.14; 382.20] 3.7%
I 1 56 0 144 o 7.67 [0.32; 185.57] 3.1%
J 21 144 4 536 = 19.54 [6.82; 56.03] 28.5%
K 1 20 0 89 —_ 10.17 [043; 240.32) 3.2%
L 181 267 4 83 - 14.07 [5.39; 36.72] 34.3%
Integrated risk ratio (IRR) (p < 0.0001) 1336 1941 ; I I<> : 17.95 [10.23; 31.50] 100.0%
Heterogeneity /2 =0% z2=0, p=0.99 0.001 01 1 10 1000

2 T RUIREED AV LI AEIC LD AE A B (A) ERESE (B) DY A2 b (Kawaguchi, 2022)

AWFFERERIT LD, AIFEE T RO LTRSS GR DRI HONT, ZEDVRZZY A7 L CHil k%
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ZENTEI ARDOINTFIFL OPBAEBRESHIUCEDET 2~3 FEDDI0 R EDSA, T RUAFESRICE
2T, EBERBSCRIEDI ALY [ IAIRD B CRAL CODDONERAN B CERWIEALHD. TREN B ok
EZENTZTEE 52 DDV TIAZFHIIEAT, EOREREEEF ORI 22 81%, £EFEOVBROBEIREIC
BIBHWHS LD —2EL TEHEETHD. BEOBROT —4%E L T, ZL TRIVET T, ERIICT —Z & T
BOWPALT FVLADRETHS.

3. RWBIZHTD TAV DEEEDNEIL
RPEICIUNC, GCG VT RU AR -2 HRANSYeD GRS, SRAITT R ARSI RSB/ E D,
B COZREROMAIZUNE LR CH5. FHIRES M ChOIMREIZ B TAIROIAEITIZN . 0l E
VIO HIR CIIAIRO I AN TR T BEREF G5 (Burr et al, 1998). ZZC, FATLKEREMEIZDDT
T a—F DDLU T, FFIIT D TAV OREE I H LT, 2021~2023 FEZHN T CARHREATHRT, AL, JHFET,
B LT R R A IO TS, SRR ORERREE F2 5 5 L OB DR T AL Eh5 TAV D43k
ATV, WHOEBZfERLIZ. ZORE, 2 CORERY; T, 2L GRAEBMZ @ T, FBEHEEE) S 10°~10® Colony
Forming Unit (CFU) / g, RECBIUELUNHELIZFNS 10°~10* CFU/g D TAV 23ZERNRHIS I (K 3). PAELY,
HERE, A DTS TAV DB RIS, S TAV SHEHERIZ B CRE< AT 5 sl iaott.

TLiander the snow

9] ! c!
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]

.

3 RN H1TD TAV B EEOZEH) (BB A T B (Kawaguchi et al., 2023a)

3. BEBARA XET L (Hierarchical Bayesian Model, HBM)IZ& 5 TAV BEDEILIZHEE 52 5ERD A

RIZ, TAV BEEOHEFSE BT 2B ERZ TR ~5720, BEE~AXE7 /L (HBM) & W CEERSHTZ To7-. g~
ARET VLT, ~ARHEEDOBERICHE DX, —DO/RT A=A 5.2 DRIND/ T A2 DR BB G LT a7 v
ThD. ZOFEE, FHEFMA GBS FFOFEUTEN T, HOFERICERET L ERAE DHUWEZ KIFL
TWDBDODEISINZT DAV RSB, 73T A—ZDBIND /3T A (INA 73— 8F A2 | T B 52 B 6 (W) %
BT IUSHARATZEG TED. T RUARIAD A LIiI2 1T T, EEH A fLMlER (Kawaguchi and Nanaumi, 2022), A%
FEEE (Kawaguchi, 2022a) T EH38 5D TEEIZL TELL  (Kawaguchi and Nanaumi, 2022; Kawaguchi, 2022a). A
ZECo HBM OFGLLL FDi (Kawaguchi et al., 2023a):

gi=o+p1C+prLi+ B3R+ paTi + P55, [1]
xi=azx+ PsG;, [2]
yi~Normal (¢, o7), [3]
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Ci~Normal (x;, 63),[4]
o2~ Uniform (0, 1.0e+4), [5]
2 ~ Uniform (0, 1.0¢+4), [6]

TIC g (DR 21332 0D TAV B, i 137 UM, i 13 g DF3A0 () qi, 3o DIERISMRIC
169), of 13V 0, 438 1.0e+4 D—H5AT CEFIRFRTIAN DA/ X—3TRAF, G 1T xi DFRA O xi, 771K
07 DIEHZARNTANED), xi 1 EEFEOEN AR T I T IV —EHT G ONA/SR—/3FAF (FRI50), of 137 0, 58
1.0e+4 O—HF55A1 BEER AT (WD NA/X—s3T 2%y BEODY o 1XET, B, B2, B3, B Bs, st L FREAZEOHEER]
JRECCHD. SIERIE G (TR SFEDEN, x; OFH55A0), L GioE oA 7TV —240, R (HZEDRKE
(mm)), T; (HZEDIWRRECC)), S (HZEOREEOERS(em)), G GRHE T RUBOEAERE5) Thd. Q) IZkW»
T, G DEFRDFENTE ORI EDOMEAENFEEL QODERESINDDS, FRAMTO IEME 2RI GERRY, i, BN
NGB IARTE T2 b, ZOEERZEE G ELTNA/—3T 22 E L, BEOXDHCREEMEES L 7= (Kawaguchi et al.,
2023a). 7 —HfEHTIEL R 73— "emdstanr” % Y, Ri(1~6) (22T Markov Chain Monte Carlo (MCMC) {£C7 —
2477 (No-U-Tumn Sampler (NUTS)) (2037 A—2H{EE%4T-7- (Kawaguchi et al.,, 2023a). FHHEIIHMNZL T 4 [BHT
VY, FIVER 10,000 BIFAEEHEL, 410D 1,000 [E155% burn-in period &L THEEASHIZFHAL7-. R (R-hat) < 1.05 T/354
—Z DR TODEHIKTL 7= (Kawaguchi et al., 2023a) .

F1 BB RET UK DERS T

H AL AL IE”% PR RS R A A
FREC - O FHRE bR
7 RUBtOREE SR Bi -0.323 0.069 1.000 -0.459 -0.187
MO TAV #1577 b 0.012 0.049 1.000 -0.085 0.107
B /S B 0.000 0.001 1.000 -0.001 0.002
R B -0.068 0.007 1.000 -0.082 -0.053
HEDES  ps -0.002 0.001 1.000 -0.003 0.001
i)y a 7515 0.165 1.000 7.192 7.837
SyHk o2 0.751 0.028 1.000 0.698 0.817
B B pe 0.046 0.003 1.000 0.040 0.051
i)y a 1.087 0.048 1.000 1.004 1.171
SyHR 02 0515 0.019 1.000 0.480 0.553

TAV BECA BT AL 5.2 QODEIRIDIEIIZIE, 95% A A(E XD FRREE A 0 28 Fa 2 a4 the
LTz, ZOFER, 7 RO BOFEFRBEERNOTRIFBEE I OB 5.2 HEREL T, TR ETRIR D& kS n- (& 1), 7Ry
RfOFFIAE B L CODIRRER I 8% 5.2 28R LTI TRUR ) O A D8IV (77— 24, Kawaguchi et al,
2023a ). DLEXD, SRRSO 52 BN LT, FRCIEEL CRIBD AT BE9-5Z EAEHL o7z,

4. Bayesian Changepoint Detection (BCD) [Z&d TAVZEDEILADEH

PR FE O BN IR T BS N A T EDNON S Te DT, WIZ, TRREOE NI Lo THEDAZ LN T
18, BCD THHTLT-. BCD LI, RERFIT —2 N G2 0T L &, T —2FNDHANE S 2 X570 R 27 =
VAL TEHD. — AN BCD OFFRIARZITT— 5347 (Cauchy (du, 7)) D 2FEReE 41 (X 7) &2 V% (Peluso et al,
2019)

FI0) =+ tan {x (x—0.5)}, [7]
AWFFETO BCD ORGLLL F 1Y (Kawaguchi et al., 2023a):
= pteg + 07 tan {7z (e;—0.5)} + 7 Rey + Ps Tet + Po Ses + 1, [8]
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xe1~ Uniform (0, 1), [9]
Yi~Normal (i, 05),[10]

02 ~Uniform (0, 1.0e+4), [11]
r~Normal (0, ¢;2),[12]

o2 ~Uniform (0, 1.0e+4), [13]

ZICHIRARICTHD. 1 (TAV B LE G ), Ry (A Z & DR E(mm)), Tr (A ZEDOERREECC)), Se (A ZLDFEEZD
TRE(cm) [ HBIHNECTHY, xo 1EBHAISIVRY WA (U 9, MERFHRFRITIAM) . 28 13 xy DFFEACIRRES D) L1
ED HFEX BT O G ZETe. ZOLIRET VARRBZERITET /L L), IRBZEIE 7 MABERDRERS T — 4
DSIRIAFHNDBIINEZ T 57D AWHNDZENZOD, 22 TRl EOBIED ¢ RER B a3 57
WIZHWZ, T2 EFTIE R 7307 — "emdstanr” % FV>, BiRRD HBM ERICSA4TI 7o 7.

ffffffffffffffff

] i Urider the Under thé Under the
snbw snow | snow |

©

Log4oCFU/g plant tissue
o

4 BCG IZLDFEWMNTISNT D TAV #EE D FEASE) (LifpE A i BUHEYS) (Kawaguchi et al., 2023a)
777 DPLNADHATAA X 50%AE K], #NADHATAA X 95% (5 HIX AR

PUERY, 458 T TAV #EEDZ A BCD THATUIZAE R, FDAIINNT T TAV BN 22 VRS (M
4). T, FEEOHHLEADORIEE TAV BEMEZNTNDZEL RSN (X 4). 20 BCD Tl TAV #E721 7K
BREEEIN Ret, Tes, Sen) BBIESITEY, EREO MBI DO BN DB T TODIREE T TD TAV DAL,
EHEERCTETZ. 2D, BCD I3 R A B 2 b TG C& 2.

5. BEDHEN TAV BEIC5Z55E

FEBOAFEENEFEE L G2 D58 A DT, [Rl D7 RI#T, FITBhILTODERY LB TUVRWEIC
ST, TAV BEA R UT-. ZORER, BB TS OIE, BV TURWERSHT AT 100 {58 LT
TAV 23Sz (Kawaguchi et al,, 2023a). — %92, MEPHREEIL O°CLL F CIREIEIRIET DB DNDR, Tk
NADZ LI LS TRIFEDSAHRIRREL 720, B\ PR DS HERFS NUABREESIE T, SR C LD REZ2 B THAR
JADRFAELRLTLKRDEBZ B, ST, FIITHBIAT LTI O RO FE TR LT TAV 23 8 )i CRM4E
DIRGERI 72 B ATREMEL B2 ST, 7 RUARTEAS A L IROFFIERIE TAV 1X, HEEGMII0 T ROBHANIZR A -G
TARFADS A LI A RIS D8, TAV [ 3FEPI ORI T TR 0TRSO BEIL TAEFL, ZIESITFH
THAT 52T, AFERZEL TAFL TRFHIEE L TOREIL QUWODEEZ DIV, IEREOFES M CIIES 1~2 m OFf
TR 3 AL ET RURE S CODALHLH, FBEOESIZEDT RUBHISR B A3 )2 2 TRITED
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TED AMREMEAFERL Q5 (Jitsuyama et al, 2022). FE55 [ CREEIZIRTZILE TAV 28, ERETHRICFESEOEIIZES TR
TR OB R BT Db NI B R B,

6. HBHYIZ

AHFFETIE, 7 RUAFEBIS CD GCG ZHAEDFRAZZEE 15728, FIZ TAV BREOBIREIZ M R4 2 T Tt i
D TETZ. TAV RO 3 PR 7 0 —F 128D FER BRI OHEE (Kawaguchi et al., 2021), A¥ 7 F UL RIZED
GCG DAEFZH-2 DO (Kawaguchi, 2022), HBM (245 TAV BEDOZAVIZ B EIR 58T O BCD 12X 54F
[HZ0L C TAV B EEDOZ{ RO (Kawaguchi et al., 20232) 728 Tohd. ZLC, FEE FCRAEIIVZE TAV BN,
FEEHIAC GCG M AET DRED— D> ThHHT ENREFLIZ (Kawaguchi et al., 2023a).

JESEARFEBR G I\ WG TR EBRIFZE B DI 2 AL E DIIFEE S (b HAARLEDIHD | NTZHY), [ COHRIR
FEOBREICBILAFFD, ZAUT DV TIEN L TIEHLIZNE B TOBITE 2. LL, Ziva L CWODESUTE
SREDTRN. B I DIRIREOBIRE RN IS EX ERHERHLEBDONLN, FOLEIE, BN TS/
TR I BES A VIR D DAFON T2 7 — 2 B L OBREE T — & (%, HIPHAE) 2 I BBRE 7 /W KD BRI HT0E
SR DIRFZE R AR ENT 72 E ATV, E DGR A BIBROARIMUZ IR TOLAZ AL DWFFE23 %\ (Kawaguchi, 2022c;
Kawaguchi et al., 2010, 2013, 2017b, 2018, 2021, 2022, 2023a, 2023c; Kawaguchi and Nanaumi, 2022; Kawaguchi and Suenaga,
2014; Kirino and Kawaguchi, 2019) . ¥&5=0D H i HRUCBHE T HEERZ LML TP T 528 ThA. AT FRED
EHE D THIZEAETNATZ S, ZIHDR VI L TH BB Z2ITFENTHD.

7286, AWFFEREIFNTIHSLE, T RO APEBI TS 2 I E T GCG DBIERE RO ST EE LTI, AR EGL
RICEDIEAMUBDIERZ IS LEBIT, EHERD TGRS ZEZ LD ROBND. SBIT, BT HDEGZT20,
TAV BEEEAK NS AL BREAROBRB RS NS, ZIETEEDIL, 7 RURIAN A L IROFFE RN 5
FEHUEA I AL, ZOMBh A B~V CHERETHZ LI AEIL TEY (Kawaguchi, 2013; Kawaguchi et al.,2005, 2007,
2008b, 2012, 2015, 2023b; Kawaguchi and Inoue, 2012; Wong et al., 2021), 55U/ ERIFEOAEIA, [RIFRF 23D TV 2 (Ishii et al.,
2024; Kawaguchi, 2014, 2015, 2022b; Kawaguchi et al., 2017a, 2019; Kawaguchi and Noutoshi, 2022a, 2022b; Noutoshi et al., 2020
Saito et al., 2018). BifE, FLVVEBRRIEL U TR D HILTNDIEN D, ZOLIZFHLBREATOZEAIZLY, A
DFAEYEROFHIEFB IO E LT T R AEFEOYERD RS EEND.
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LED 3iEZ&E L= UV-B BEHZ KB/ FIS5EATHEB LU FI BRI

The preventive effects of UV-B LED irradiation on strawberry powdery mildew
and strawberry anthracnose

SR IRSTRMOKPER IR & B 2 — PIRE 55—
E - mail: Kaichi_Uchihashi@prefhyogo.lg.jp
Abstract

UVL308 (LED light with peak wavelength at 308 nm) was more effective than UVL311 in suppressing strawberry powdery mildew
and strawberry anthracnose. Wavelengths between 290 and 310 nm accounted for 55.3% of the total for UVL308, while only 38.9%
for UVL311, which may explain the difference in effectiveness of disease control between the two LED lights. Furthermore, no leaf
damage was observed in any of the tests. In the future, it will be necessary to develop LED light sources with the best wavelength to
control powdery mildew and spider mites, taking advantage of the characteristics of LED light sources that can be adjusted to a
narrow wavelength range. In this study, the author demonstrates the evidence that UVL308 could control strawberry powdery mildew
and anthracnose more effectively than UVL311.

[ZL®IZ

AF2H EATIEEIL, BTE2EPIORR S, ECREOERR CHRIEL CRMRELEL, BRO—MEfkmIciF
ALUTEGEWINT 5. FIRIIENDH LHE, BE, BER, SBUE, DIEZATEE > BT 2 (K 1). 2o, Bt
AN IR T B & REORGSATEA i, RFPIHEENR IV, ITFER I, SEHIE N LT\ D A F T ibfE
139 EATIRTTINSDONEL, AFEE OMHOFEZ /e > TD (L, 2023).

A FIHIETNT NG, T2 —, B, FEE SITRAT D RENER L 7 T O LN L, FERET D
EEIERN DD (X2). BERFCAKICE DT 5720, BEMOMEY TR EOBRG I CR AR 2 5.

" e ; ; &
K1 A4F535EATH X2 AT IRIEH

A FARFEDBRIIEEAD AN SND03, IHEEOFAENFE 72> TE 72 (MILD, 1994 ; FitH S, 2008).
ZDI=8, FEBIUSNOBEBREDSRRT S, AT T 9 EATIRIH L, 280~315 nm OREOITEEIMN RGN X 2P
HIBGS N ER LS (WEES, 2011 ; BIR S, 2014). [EROA F TN T UV-B BERIEAOET OS5V =y
T IAT 4 T T ARG, KR AR L TW5.

UV-B BEHINT 5 EA IR VIR D, 2014), T ARHEA DT 50 (R - [, 2014), ~~ k9 & A 29 (Suthaparan
et al, 2016, 2018)  FAIES (BIRD, 2014), /U —9 EATH (RS, 2017) 72 L, BRAVWREREICH L
TR & 5. M K D BHHBSERAR - DFBUL OSRIRE OB IRD A 1 = X L L L THER S
TW% (f#HEED, 2011 ; Suthaparan etal., 2016,2018).

51T, UV-B 1T —fA9IZ DNA O L TEMIESR OERZ 8 U THEMII T A =% 5.2 25 2 b =~FoE
AN D Z LGNNI TD  (Sakai and Osakabe, 2010). A F TRFH BV TRETEM OMOTREIC L Y, 2E
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H|IZUV-BEHEEZ Y TAZE TAF T D Z L3 TE (Tanakaetal, 2016), A F =95 E A ZIHROBLEEhE [
9% (X3 ; EuHsE 2019). LML, ROTEMIC L OV HEIME T2 (X4 ; EEHEGE 2019) 7=, LEICA
BEPHIT25ERH D 2 LD, FEERIZERE UV-B 2 5 C& 25RO v T,

80 20 4

70
60 15
50

40 : 10

30 ——UV-B+HRE—F
20 I 5 = AL (%198)

10

uv-B uv-B + FRF—+
KRE—F

%) MNEIRIEP M ~ =
() B

3 UVB LSS — ROFEHHANA F29 EA TR UV-B &S5t — ROGEAY 2 A ORFERI-2IHE

TIPS LSRRI M s (Y aEER-Z
SO ESIP R EEMOESARERAN) # shitiaoSca 525
Z T, HIRMRISA S X % Light Emitting Diode  (BLT, LED) JEJROFIIZIER L7z (Kusuma et al., 2020) .
B\ BiFE Sz B7p DI R A £ 2 FiD LED YERIZ XD UV-B B OA 739 CA TR, A FIRIERICHT 5
PIHPNR, 3B LOSEDEE~DEEIOWNTE S A ERIZ DGR~ (NED, 2024).

1. LED KR & ZDHREE

UV-B OIERIZIE, 308 nm FHTICHUOER 2475 LED YR (HHEERASHE, 30T DIF, UVL30R &3°%) &,
311 nm ARTICH R EA9 5 LED R (BLF, UVL31 £9°%) ZHv: (NRGD, 2024). UVL308 ORI
308 nm % B —7 L 95 g, B —2 I 0.53 pW/em?, 280 nm 7> 315 nm ¢ UV-B OIFEII 2 E D 75.5%H3
GENiz (®5a). UVL3I OFEESARIL31 nm 2 B —27 &35 8T, B —27{f%0.64 uWiem?, 2HED 63.9%
PNUV-B ORI E iz (M5b). FHRAR LICERE L (X6), &M 3 Rl L7=#% 03 BRICIs1T 5 UV-B [
SR IO C 1.5~ 2.0kJ/mY H TH - 7=,

TR
ﬂ t
a UvL308 bUVL311 [
LEDYR
A
“‘E 'rf/\ N ‘J . b
s o [ 12m
= \
g m m
= 90 om =] s
. P 90cm ﬁ l
290 29[5:]\]»];00 3:5 310 315 320 325 330 335 340 290 25![!:]\}]3300 305 310 315 320 325 330 335 340 ]60 on
W (nm)
5 LED JEROEHRFRrM: 6 PR —RITRIT D 9 EATROEHE
IIHHESIRER (USR—45 : 7 A Eiiaath) 2k, SaE et KT — A TNER NV as ZESI T
P —F T 1 m OIHET, 290~340 nm OFPAOHEAEA 1 nm Z&IZHEL 2 R — 2 cRE)o7

Je. 7=/ =3 SD lERT.
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2. A F35 EATTRDINH

AL, IREREERC L0 8 CRRE CAEDNRE I T-7- 07 A= (W11 58 m, B4T8 m) (TF%IT7-ikBrr —=2
TfTo7z (M6 ; NKED, 2024). 7B 1 TlE, UVL308 XD 9 E A ZIR~DOFFilideE <, UVL31 K& K& < kE
ofc 1), MEAMNRBRZAT 72720, BRBGANOHAEE T2 AL, BOHIMEZEL, FREAOERIES)
Thotcle Bz b, —J7, #8218, FHORBRCTh 7728, MIREFHX ORI/ NESRD 40%E & YY)
EWGEL 720, UVL308 X & UVL311 KM 7 CRARRM 60 FREEICR F o 72, AT, 38R 1 L0 HEGYEA TR
S N CIEE L7-iBR 3 1L, UV-B B &SRBk 2 K 0 IKD 72728, UVL308 KOBABRAMIEL 80 LA L&, 3k 2 12k~
CRIFIIN LD o 72,

ZDOZENG, BHEE LY LFEEOKIESCREROBINC X 2BYYEDEE Y O3 UV-B O 9 8 A ZIFICHd 5%
N T T FBIIRZ N E B2 DiLD. TIOR3 SO b —EDR & 155 729D, GLMM
WX THT L= & 25, UV-B ORI, RGN LC UVL308 2 H L7=35A T, 4> AkiX 0.16, UVL3I11
TIX021 720, WE DA v A& 5 & UVL308 D573 UVL311 K0 H355[ Y A7 MR EAVRIB Sz (322).

BItR S (2014) 1%, 0.5~1.3 kI/ m% H ® UV-B OKERER PN ERRSHC AT 5 8 A ZWRFIRROIHREED 3 AT
ATIEBRLR2 5O 1IWTEE L2 L 25 Lz, ARBRIT, 5 8 A ZROFRADEINT 2 EN TR T35 8
TRIR D (2014) DO L BROLIEEN—HT 5. DEDOZ LD, A FIAOEBTYIITEH HEHD 5 & A ZIFbh
FRIZ UVL308 3 L ONUVL3LL (A% TH D DD, WEOHERNSFWEIICIL, FHEANC X 255k E OfA S HEDWA
FELEZOLND.

#1 LED Y% vz UV-B BB DA 539 & A Z il

FHERX PENERY  RRDER RRNERY HREO FED  BABMEO  FABRIED
% =9 RRINEER HRE

HER1  EERGY 108 12 11.1 39 -
UVL308 2 108 1 0.9 ** 0.2 — 91.9 94.9
UVL311P 108 3 2.8 * 14 — 74.8 64.1

HER2 EERGY 108 45 41.7 20.1 -
UVL308 108 17 157 ** 6.0 — 624 70.1
UVL3I11 108 16 14.8 * 9.0 — 64.5 552

SER3  mERGT 108 23 213 6.7 —
UVL308 108 3 28 ek 12 — 86.9 82.1
UVL3I11 108 9 83 * 23 — 61.0 65.7

a) X 12 BROEBREEG /INE) OO B 3 HEETIHEIGE L, B4 0 O/NEBITEIE R Uz, b) TAX U A7 3K KO/ NE
DFIFA A VAL U, UV-B R ASIEASR S L C, Rl 2 e, U o7 Bislo oy MR RGE LML
WIEET UL T, RERZATH2R0s > T A DTT NADNS DRI % 42 ARSI L CEEERER T 1= OB, &R
BROMEFIH X & AR X DREAE D ERIIE U TR 7 = ==l IEZA 772572, * 1 p<0.05, ** : p<0.01*** : p<0.001 ¢) FEF
JE= (@xA+3xB+2xC+D) / @<FA/NES) x100 A FEREAR 50%LL L/ NES B :25%LIE 50% A0 C:5%LL Lk 25%
il D:5S%ANM E: AL d) EOEEHVE [+ LU, Ll [ LU o Pkl CERFINER) =100x {1— (L
BRX OS5 NS/ MR X O F0 NEER)  f) BABRII CRIRIRE) =100 {1 — (ERIXOFEFHA/MEIRHX ORIFE) | @) 308nm
DAOWRRD UVB ZMRST& 5 LED 7 7% 23 : 00~26 : 00 (AR L=, h) 31Inm iDAOEED UV-B 2B T& %
LED 7> 7% 23 : 00~26 : 00 (245 F FRE L7z
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# 2 LED Yz Iz UVB BN A T35 EA ZTHROFEIFICKIET R (—RIEBIRRAET /L 2)

ARAAZ L S [EURfRE  AErERE z pfE 7 RHY

LED YRIZ X % UV-B fgt
UVL308 SRR -1.82 0.44 4.14 3.54x10° 0.16
UVL311 JHERERS -1.55 043 3.62 2.95x10% 021

iy -1.48 0.28 534 9.50x10%

T UH DIIRITHT D 198

TR DI R HEE

PR 0.20

p TECEEELARTE) 2.16x10!

TR 1838

HHE 104

a) IEEARUTARROFEY NG & RFEPY NEHROTTY, EREET 2 A, UV-B B ZEESRE Lz, £/, K A,
R L DIXEHE Z B L CHERRE T o LR E LTz
b) A BT EE YRR O SR L TR L

3. A FIRERDHNH

A FIHIAINZDOVTUE, R4 TUVL308, 311 DX & &350/ NS B B L7-BABRAM L 30 2%, 235 T
BoTedlR S TIEFE 30 LT &K<, BRG (2014) o LB L7z (33 AfED, 2024). 61, ZhbOD
FERA GLMM I X VT LT & 2 A, EIREHIx L C UVL308 M/ L7=456, A4 Xt 0.53 &7eh, T oY
AT IMEL B Z L ER LTS (4). —J5, UVL31 OFFIHITHEPRE Lieh 72, DYHIRITEE B KoM
KO DTRE L, EICEECREIZYR T 2IRETHD. 070, TOMBRIBFREOIRESCRRERIEH 2 3
&L, HiZEAIZ UVL308 ATEHT 5 Z ENEE L EE 2 biLb.

%3 LED YA FV = UV-B BRSO A F I p B

FHERX RENEHR Y RWINEHR  RRDEERY b © ED  BABREO  FARRMED
(%0 % {E/#E F=9 RWIEER RH

HER4 BB 135(9) 72 533 372 a®  —
UVL308" 135(9) 47 34.8 * 16.7 b - 34.7 55.1
UVL311? 90(6) ? 32 35.6 o 20.5 ab  — 332 449

HEgs EEEST 144(12) 111 77.1 95.0 a —
UVL308 144(12) 81 56.3 Hok 59.7 a - 269 372
UVL311 144(12) 98 68.1 75.5 a - 11.7 20.5

a) BHROBEHEE G/ D6, FER4 1L 05T, 351X M7 4 TEAFTIARISE L, R4 0 o/ NERITHE T U, b)
T ALY AT VIEX O/ NEOFIFE A ITEES L L, UV-B B ABIAE L UC, AEiElc 2 BfE, Vo rBllcr Yy
NEHAEARE U Te— AT T /WY TR, WERAATORD S TG DET AL ORBUE S % 2 AR L CHBZMRES
1To7z. TOR, FFRBROMERURX & QX OMAE OIS U TRy 7 2 o —=fE &2 772 o7, * 1 p<0.05, ¥* : p<0.01, *** :
p<0.001 o FKEOFHEEZMAZ. d) HEOEEHVEZ [+ LU, 2L -] LUl e Bl GR/INER =100%

{1— (PR DR R R X ORI NER) ) BABME (RM72 0 RBEE) =100X {1— (CUBERX OB O JBEy SRR X
OB 0IFBEED) o) BARb 77 7y Neft LIz Tukey DZHEMRE CHREARZENS D Z L2787, h) 308 nm dHIOH;
FEOUVB S TE 5 LED 72 7% 23 : 00~26 : 00 ([ZfFHIEN L7z, 1) 311 nm imAOWRD UV-B #H5T& 5 LED 7
V7% 23 :00~26: 00 ICfEHIRY L7, j) 2 FUEDT—4.
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54 LED YA FHV = UV-B BRI A F S ERIEIR ORI MUE T (—R(RIIESTET L)

BILEEN S EGEY~ PR E2(E pfi 7 RHY
LED YRIZ X % UV-B fgt
UVL308 SR -0.63 028 224 003 053
UVL311 EHESR 0.19 0.29 0.63 0.53 0.83
i)y 047 0.20 237 0.02
T UH DIIRITHT D 0.6
TR =D R HEE NG
PR 0.12
p E(CLEELARTE) 3.666x10°%
TR 114.7
H 56

a) WEABUISIROFE Y NG & RFE NEHEROTTY, AEREET 2 A, UV-B B ZEERRE Lz, £/, B A,
AR L DXL BE L THIEIRE T 7 20 RE LT
b) A T EE R TSR L TRH L

4. BEINREIFICEADEEZICRIZIHE

A, HEL72 UVL308 38 L TVUVL31L 1, WO CHIE~DEELZ IR S0 o7 (E 1.2 WiED,
2024). 1.15, 1.73kJ/m¥ H® UV-B 356k ORMIREHT, A FIEOREDOEEL 5 & 23 (HHER, 2019 ; Tanaka
etal,2016). —J5, LED JGRZ AR CIE, B IS, BEOEERHCTVETH L X L0y (R
1, 2019) ZHW=ikBk 2, 4 C, 1.7~2.1kl/m¥ H D UV-B B CH 7212 b B 5T, BEDEEITZED b -7z

Ziud, EA L7 LED YEROEEIRAY, UV-B OREN O LA FEFRIZ 00 L, FEOEEE S| & 297290 nm
UFOREZEERNZOTHD IREMENE 2 HD (K5). Suthaparan 5 (2016) 1L, ~~ b9 EATIHICH LT,
290~310 nm @ UV-B FI RN EVNE ERIEH 523, 310 nm L EDOREIRCIIZR 20 S L Tns.
UVL308 T, 290~310 nm ORI IEIARD 553%% 5D H DIk L, UVL31 TIE389%IZE EE->TRY (X5),
AR, AT D EATIRTHT D UVL308 OFFHNHIZY UVL31 % ERl-7-ERK EE X Hb. 361, gl
LED J&JRIZ UV-B 35| & Z L7z b~ k9 EA ZHiFD DNA 54 [01{E X5 350~500 nm O (Suthaparan et al.,
2018) ZIFLAEEERNT & BIIFIIHINC T Afl - LHEERTE 2.

FLHESHRDER

P bDZ Lk, UVL308 1T, A T3 9 EAZREMMIL, £7-, BEIHERO S OOBIEFRZ M L, 21513 UVL31L
% bRD 2 EMRBHLNE AR o7z, UV-B HEH T Pathogenesis-Related protein #5144 & L7=A T I OBLEIB#EE S 1
DFE A FH-SH 5 (Kanto etal, 2009 ; Kanto etal., 2014 ; Otaetal, 2021). %72, 290~310nm ¢ UV-B B4 k<
9 ENTIRED 7 AEFDOFEFR b~ hDREGAFHET 5 (Suthaparan et al,, 2016). ZHHDZ &b, FRRO L H (T
HEA L 72 LED HRICZ < & EAD 290~310 nm DRI UV-B U, A FAORERGUEATHET D & & blg,
9 & A TIRECRIAIRE O A AHERCIER L, miEL2 I Lzt &2 bhd.

Lt WRIRAFIRETE D LED JROFHEZTED L, A FIFIHIBWUMEELZ SIS ST, /735 A
oS =PRI I i R AR A2 LED BRI SIS &, BT X —E M ToA FTHEE3 ATREIC 7 5
LEZBND, £, WBEREZHIEITE 5 LED YR TIE, 55V IBEE CORRTCHEEL) D OIS & ATREIC 72 5.
St41%, UV-B BN X D EENMBEE D A vy, b~ b, FRREVEOEYR, /3T 7 EEEEA~D UV-B RN
PRI HRESE,  RIAV WHIRE COTE MR C& 2.
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E
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