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)% 597 (Grapevine rust) i HEUEARIE T8I BER R E WWH FOKERE
£ - HREEETYE B AT EZAVEETEE - AWTFE 5 2B BRIREA T Otk
7 oS EAEREAATR RSB AR IO - B IIARE < 4 757 i (Neophysopella
meliosmae-myrianthae) 51 EF (5 - & - HEREGEREUR - BT H0nfE 28 CHERC
JeARE 12 hr 1%5¢HE 12 hr Z JeREHeFP(12 hr D/L)FRHEL T - SEFARATEE 75.0% > B
EE G RIS o AR TIEMETTIE - DIEMEIRRES 1-2 RZil 3%
SRIETERGR » S S B 2 PR AR BT Bacto Agar » #E—0HE
AEEERG T B R e sTR  MEPNE TSR SR R Ry 28°C o (BB SRR I LA
22 CHRFIBIE 5 TEEERIRUZ Ml VOSSR - o Bus ~ s8IK5F - 15w f -
ESH - S R R R s S 2 AR AL 100.0%4HIfE T35 2F - fE5E A
MPTERREHE T - TUERIRNS » walis ~ 5K ~ =3 ~ IEA » B
K Bt s R AR (T 3SR, - HIIRIRIEE 100.0% - AWTIEER 1 #& 5Fn
EATHHA B BRI 228 - Wi5E il S LB B Z I e B M SRR 2 M5 P
HEERAME R HERG et AR (R -
FAEEY  AAE  WREPTNE - B TREE AR - TR B RHEE

il

]
#%)(Mitis spp.) Ky #) &) FH(Vitaceae) IR T AL A8 » B EEEEAVREIEY 2 — - iRIZ
113 FEEFHEL T (https://agr.afa.gov.tw/afa/afa_frame.jsp) » 48K ESHIFEZE 2,278 ha ~ 44
HFERE Ty 60,771 ton » FFEEE Fy 44 (HUT » REMIE & T EEEF e E EEt > b=
o~ LR R = (R AR W A A T RE R 5 =4\ -
| I PR S USRS T IR 1124 55
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2ZBF VTR - PHRIERE - Bo A BRI SR - Al E—F T Al
HR(6-8 ) RAR2-1 F) » SRR O-11 A)ABEREEE » 2021) - Bt -
SRR PR S S - 1 IR - BRB - S - ISR - A -
(G195 ~ IR ~ HRBER ~ DEBURS - S - SEBERT « 1B « 149 - RORE - 18R
5~ BEUPIE ~ 48R SRS E (S 0 2004 5 58 0 2006) - (R SHIE AR ES - HkE
PR AE RNESNRE 2 — - ARERTESESE FEFESRE) - R WEE 5
Phakopsora ampelopsidis » 1£4% Ono(2000) 8 #7#&  B Ph. euvitis < R[] » B+ &
M EEE1 et al., 2019)f5H - A TR B T ER IR (Ph. pachyrhiz iR (FiE 2 -
e 1T Fy i )& Neophysopella: [fij Ph. euvitis I #5717 £ Neophysopella meliosmae-myrianthae
(Henn. & Shirai) Jing X. Ji and Kakish. 7 $4 - fRAZ &+ ¥ SR an it & AV IREHE EHE E - 2KE
EEEP(EEALRETE IBAR 10240))5 H EH TG E @@L N. meliosmae-myrianthae =7 %
(4 : Phakopsora meliosmae-myrianthae)(Pota et al., 2015 ; Ono et al., 2020) - 3% & {5
SRl R B " Kyoho FEli | S pgEE i - 2 it pi e A A EE R W R
[Rl(Okane et al., 2025)- 4% $EIiR N # & 42 B 12 85 248 112 6 H1& f 10-12 A3 4H%
FELEFRNEE  SHRVIIINERI A= CpER - TR 2B 8N ER - BERIH T
Bifdea bR EfFHE - FEEERE - B0 A E AR ER (GRE5 - 2010) » #THA
W7 - SRS G BB WA S - B EETERRER T E ~ BB ERRRKAL
BV - IREBGEEEC D - SRR B AS AE RIT N I » MM s BT A S R
TR BURERIR SR A E AR & WIHME R EREERE - A8 - 24
MEAYS 2 (Nogueira Janior et al., 2017) -

T35 o RV OTHARY RS20 B - W7 BRI 5% - BFERSE - MR ROEIR
{6&{4(Tapsoba & Wilson, 1997 ; Mueller & Buck, 2003) - FEAIFZE 41 N. meliosmae-
myrianthae(SZ FPAEEE £ Ph. ampelopsidis)fE A [FERREREE ~ SEE B (R EDYE ~ HEDT
e R SORE R B T8 R 8 SSRBUN S RIF4 5 24°C - BAE
SEE R PR (A BL5 0 1983) -

ZATAHHZE i FAE B B - BI(EER A SOV R B (R IR B35 SR B A
JE » EELUME R EERIRNZ 2 B2t - IR REUNE R A IR SR - ngE RyoR s fot
B MYARRIA B T-32F - (BB P ERET - L - AR E g o I
RO ERBEES » TR AEAG 8 R BB A [ 1 H e 2 A BUE M) KA B AR Y
KEHER R AW AGHE - (AT DA HE B3 o R nge il iy 2 Il
AR E VRS M SR -
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TR IR E BV S sl B ik (R 1% - =5 2 58 & 55 I 5 48 3 27 42 1 A i (Biotrophic
fungus) » FEL&H ARG /KEIHE S8 (In vitro)#E DAISTAL HAR ST F 4 TR EEEN -
FEAh - A HH R B0R =R EE s » BRI INRATN S - Hm B 3 52 A [EH%
5% 2SR E R RO TCRR 22 52 B (Naruzawa et al., 2006) » Fsltt - AbT5EhR TB(LAG M
SRRAAN - 2D ) Ry ) 55 7 (B3R $ 78 A (Leaf disc assay) » L — BB VIR
H RS 2 P SE T RS2 M T 2450 - RN ST ETERT 2 SRR 7 G SR THIRS R S A -
R SER RN A7 ML s - 49 AR L8 0N A HAAm = 2 HEER ] 5 IERRGH
¥} N. meliosmae-myrianthae 5 {1 4= HUE R BUIHIZREL - DU &) &) e 5 SR 2
IS 5 2 AR -

MEIERTA
—  AEGRERTEER B

%) 5% B (N, meliosmae-myrianthae) & 1 - REFEH I 5 2 TP & R R I B5(EA LR
RATEDRE A # 4 Bl (Mtis vinifera > V. labrusca 'Kyoho YRR ZIE R » RiETHE
AGETR - PREEMERIURDE Z ENER » EER DIE T EENA R BRI 9 em 5
B - (EHEREZ N. meliosmae-myrianthae JldE | DIAUS E 0T FH9 5 284
FREREEE R BVEEET R A > BN 22-24 CARFGRE - ZEUHIETERHA(Latent period)& £y
9K MEFHEAFEOEA TP - (FRA&ERR T -

—~ EBRFRFZAFITGE

AR - SR - AR RSO I T R B - 5
5225 55%(2002) 2 sl 70k - AWK 7 =R 2 f T AR 2% KE3RE (water agar,
WA) AR ZRH » 528 24 hr B 51 FH YR EE (Leica DM750, Leica Microsystems, Wetzlar,
Germany)at#f 55 oF 38 B 73 25F Z HIE R E R B FERERNNEENETFZBEX
o SRR B—EEEDN 100 HE AT EEESR . Kl 2 EEEIRERE
BIMARAE - GR s -

()R PR B B T o R

PEFETRHY 2% WA OtEE S AR AT FRER 24C ~ AHERE 90% 2 A fKA8H
TR - BBy Ry g R AH (D) BD T iz FR4H(12D: 121) - 4= EEAHDLERSE
WK EEEEMLUZEOERUR - HiElRS BRE R Z VG FR R —20 Fra PR
BB B R ERES 12 hr > fE1% 12D: 121 4R AOCIRERES 12 hr - Byt
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24 hr (BECFRE TR Kl —RiHEa 4 [EEE -
(N [EDR SR FRE B A3 o R 2
FRya At S B A3 2 e - IR Y 2% WAGEEHE S A RAE)EARE R
ELHIRRDRIE 5 E 2 A RFG o IR A — 5% E Ry /0B 12 hr 128 12 hr 7 SRS
H$F(12D: 12L) - HIE B A RS B 16°C ~ 20°C ~24°C ~ 28°C f2 32°C - B5&E 24 hr 1%
SRR SR - At - FIREEIE 8 HEE -
(EEMERBRREHEM TR R ZE
FRyW i B o B H 2R BRI (BN H i - Spore age) HE &1 2%
2 KERTS 22-24CEF T T o KEUHETEREA(Latent period)~ 355 9 K > #H
P2 9 RBALG - AR EARIATR REL 1 ~ 2~ 3~ 4 RAETE U EECEIERR
REEE 9 212 KT E - WWERIATRERIERIER ERA 2+ DUEBHEUNH
PR E AR R G Hilk RS - FTie 2 BRI 2% WACELESE 5 AR
INE])ARC B 28°C ~AHENEE 90% K S EEE 12 hr 12518 12 hr 7 JeiEF7(12D:12L)
R T 558 24 hr > WECERE TR - AREgd - B—RHERA 4 HEE -
(TR ERERE AR & 1 2 8o R 2 o
A% 58 FH A [ 4 LS54k 2 BAE AR - H— Ry EEadkiaHE Bacto Agar (Difco,
BD, Sparks, MD, USA) » B4 EE % 2l (bacteriological grade) @ {48 HF5 i F-{iff Difco™
& BBL™ Manual ffiift » 3% 7 m&Egis &t - 9 RE - aZKEFEER 2R
& GRS - FEAZEeBERET=8 RS o Yr 2 e L
G - B Rym et (Premium Agar Powder ; JREEH : A SLEE S AR AFE
24 0 28) - BEmif(food-grade) g » Hai( L2 A ERRAIEREEIE - W&
WL 2% WA AR o BRSBTS 28°C ~ DR 90% K50 HS 12 hr 218
12 hr SEREEFF(12D:120) 2 4= BAg T E5E 24 hr > WECERE % > Akl - 55—
AR R 8 {EEE A o
= ~ GEEIHDHIRER A
(—)EE/NER (In vitro)
| A B 3 oF 2 8
AR AR S HACE 2 R R R —ry - B & A e Bi(Fluxapyroxad +
Pyraclostrobin ; ZEHTREARHIRATE]) ~ =7 BU(Trifloxystrobin ; ZEFEH M7
HIRAE) ~ HE S ZHE (Chlorothalonil ; ZHER R (T AR A F) ~ HEFEE
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(Carbendazim + Mepronil ; Z & s JH EEER 7 AR/ ) ~ 72 2% (Iminoctadine
triacetate ; {%E ELRILDAIRAE) « A  (Flutriafol ; Z2EEEFAHREAH)
FEEPE (Triflumizole 5 HAE ZRF 2 1E) -~ =Z#E(Triadimenol ; BiFEERH ()
HIRAE]) ~ JETEA](Hexaconazole ; 55 2 R LARAE]) ~ 5 7E&(Pyraclostrobin +
Boscalid ; ZEEHTREATHARAE) ~ 15524](Tebuconazole ; ZEFFHRAF AR
&) ~ nafEE(Azoxystrobin ; ZE S FZERTAMR/AE]) » H 5ef(Pyraclostrobin 5 Z
BRI AIRAE]) ~ 6k /7H (Mancozeb ; EEHEGHTAIRATE) ~ HZE
(Carbendazim ; HHIESERIAE AR A 7)) Kok B =i s (Sulfur ; Z2FEEEN R
55) 0 4 16 1 - FCE S ATILEER] . 2% WA (Bacto Agar) Az » I AR ISR E
Ry¥HIRAH o KRR E AL IR AR o BERITERY 28°CEmAs ~ Jeiiig 12 hr &5
B 12 hr SEEERF P (12D:120)EHE s Fp 558 24 hr {2 » BIEATR5F0ER » et
B2 2 (%) o IR 2H AU IRAHEREL - HAR f 35 ZF #1122 (conidiospore
germination inhibition rate, %) o RT3 S HIHIR(%) = [(HIRHMA T2 —
S SER R TS 2 f 2o / CEIIRAH 38 57 29)] < 100 - g —ZERpR 3 12 {EE
& -

(C)EERSEE | B s Em(Ex vivo / Detached leaf disc assay)

1% 5 (B B LR R PR R AR

AIATEERFTE R B R E - 275 5055(2002) 2 J77A00 T DAMELL - BEH# & T B

I | TRImHEFESS 5-6 7 58 REREE - TR DLEAOKEFE » IR E 1% R AR
(NaOCIARAN Tween-20(R0m) A H TR HAHE TR M 30 s fE1e DU /CR R
R G LU T R AR RZ R 7K 77 o SRR < BT TFLEs I E 1.4 cm 2
LR - BEER T EEN A RERAA L R I(ER 9 cm) A - HiE
TRV % WSHRI AN BERR I E /KEAEIR & 250l INEE
RS IE 1 em® /KRG SR LA BB AR 2 318 - G E4 5 1,000
conidia/cm? °

2. BE[EIRE A 7 i i S 28

FE L B TR E SRR bhEg 22°CEL 28°C ¥ HRBRfElRfE o2 - 2

TE1% 2 LB LERT 12D: 121 SCIE T Fr B EEE 90-95%FF & - 156 12 REAEL
ARS8 2R BT » Al {5 F Imagel #t & (National Institutes of Health, Bethesda, MD,
USA; Schneider et al., 2012) 73 BE IR » B RS 10 {HEHE -
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SETETAERG (Ex vivo) BE 5 [BIRE RERE A i i 2 5585500

BUASCRHTEE R B T R A [ SERIA R (F—) T 30 s > HHEAH A U
KegH - s e 2 S5 B AR 22°C BRFFRIE MDY 24 hro DUFZERIRUY -
SERIpRE 24 hr 1% - LW - R BIER ER 22°C - SLiEil] R(12D:121)
Z BB TR - iR 10d %> DIEIARRECEREE R B SER IS - AE(E A Image)
R AR BEIEAR » AR EERITIHIR o SERHIHR (Inhibition rate, %) M2
et SERHIHIER(%) = [(HIRAH SR AR — A E S8R B TG 2 SHnias) / (5
SR fR)] % 100 - H—ZERpR P 6 {EiEH EfE EE -

T~ ARUTZEE ] Z A AR
Table 1. Thelist of fungicides used in this study

Fungicide For_rrr;/ lﬂ:}'on Dilution Fg;zgz Chemical Group
0 +
2202 E'y‘f;caf’g;t‘gggidn sC 6000  C3+C2 Qol + SDHI
50% Trifloxystrobin WG 6,000 C3 Qol
75% Chlorothalonil WP 600 M5 Chloronitrile
éng; ﬁﬂ;’ﬁ)”rﬁf‘z' m+ WP 1500 BI+C2  MBC+ SDHI
25% Iminoctadine triacetate SL 800 M7 Guanidine
11.8% Flutriafol SC 2,000 Gl DMI (Triazole)
30% Triflumizole WP 3,000 Gl DMI (Imidazole)
23% Triadimenol DC 5,500 Gl DMI (Triazole)
10% Hexaconazole EC 6,000 Gl DMI (Triazole)
0 :
;é:;%/f;ggl%gmbm * WG 1200 C3+C2  Qol + SDHI
25.9% Tebuconazole EW 1,500 Gl DMI (Triazole)
25% Azoxystrobin SC 2,000 C3 Qol
23.6% Pyraclostrobin EC 3,000 C3 Qol
33% Mancozeb SC 600 M3 Dithiocarbamate
41.7% Carbendazim SC 2,000 Bl MBC
18% Sulfur SL 500 M2 Sulfur

1 SC: suspension concentrate; WG: water dispersible granules; WP: wettable powder; SL: soluble
concentrate; DC: dispersible concentrate; EC: emulsifiable concentrate; EW: emulsion, oil in water.
?FRAC, Fungicide Resistance Action Committee.
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s KRET M

ARWFFE(E 5 (Q022)FrBd 28Ry R AY5E £ FEf&E% T (completely randomized design,
CRD)ef# > TR T2 2lEtaat o 1T (CRD) - H a2 S - R R/ N
M7= BN Es (least significant difference, LSD)[LEEEHEE 7= BB 2T 5% 2 BEME
(P<0.05) » DA [ Fesg BUBLER o & i BE R AN (s F EXCEL 2016 $UHSAE T4 T R 4G & -

m R

— REBMRTEFZAT

(—) g PR

YL NS 7 TR B T TR 2% KIE S (WA) % DISESE A T Y i »
1E 24°C 748 S2HT 24 hr BURIETT » HEE2FRF 5.0% « M2 T > F55058ES 12 hr 25
2 12 hr 7 YEmEHE P (12D: 120 iR A - HEE 2Ry 18.5% (@l —) - HE R » 12D:12L
PR ERAH 7 B A3 R AR AR G R A
(Z)RE

1574 2 FERE RE P 4H (D) B I R B4R (12D: 12L) Wt R T > EfEF1E 16T -
20°C ~ 24°C ~ 28°C ¢ 32°CH MR RIS 5 - S52PRRE BN » £ 28C
EFR > o RIS RO TSI By 56.6% T SIS R FRAH (12D: 120) HI £ 75.0% -
EORETEE 32°CH > REFAH BRI P AH 2 255 R B2 3.9%E 0.3%([&] )
(Z)EMEER KB

TEEHEHG PR E(12D:120) | > BEIERETAT1E 1-4 RAVEILIAE KE(Days
after onset of sporulation)y&5 ZF &I S 1A 50.0% - EHBEHUT » B T35 S B E il
B REE IR - FEaEE 1-2 REERMERESE 9-10 X2 &R Em » il
75.3%81 72.3% > 5 3 RELF 4 RAGTRIFEZE 61.5%81 50.3% - fHEE T » 2 REE(D)
PR FRAH AN &5 TR > H BB KRB i N 2 iR B R P aH A [H - EfuiLiatz
5 1-3 ROEEFERE 9-11 R)EELFHRA A 30.0-45.0% 7 [E] » 255 4 RO TERAEL S
12 R)RIFFEZE 6.8%(& =)
(PU)3EHE A5

TESEHE RS PR (12D:121) ~ 28°C DARAHIEIFE T HES VBRI T > REZCHER
BIERAEHER TR RAERE SR (TR SS0EE0 B /KERE R - Hfar
ZFARFy 80.8% 5 MHELZ T » DA Bacto Agar BUMHHY AT S 53.9%([&] 1Y) -
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= REENEESRERTRTRE

TEAER T + B 16 R P AR B A E A R S E T T (e 24 hr
SEFHIBISCR - GRME T [ER SN R TR T DRSNS e
AT~ BRA T BT R R BT - BB 100.0% - H o
R R« P R IR 90.3% 2 99.8% [ « Ml T + H
SRR 9 F B TS+ 4Ry 80.2%8R 72.7% » THIEFRI 2 fIARIRIE 12.6% -
= A = AR B N TR ELHII 5 B B-76.3%8-02.8% -
= EEBEHSEENREE A B SRR

BT SRR B Bl FREE SR R © LRI 22°C
B 28°CHFE BT - ST 0 1 22°CRIE SR EN - HLR E R 5 A
BEACH 28 CIEFH(BITD) - AR T 28°CHRHE T 2B mifiny ) » FLo SRS - 2
AT » R SIHEH SR A BR SR 22°C (BRI -
M REESEESR TSR EE R

RBFFESHE |6 TATE B M (T ATt S R =TS
PURFIRS © G MK - Sl JESOR - TSR AR T AR
AR B A VI 100.0%) - ECBR Sk BEUIIBIRISTE 80.0%BLE « BE41 -
19 I DRI A (B 2 L RN - TR 2 I e s » 40
R A B RS
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Fig. 1.

ELipd 4 RIF B TR 12 hr {20 12 hr 2 ¢HEIRGFE (12D:121) @z - 1F 24°C
TERIRSE N 24 hr Z B T3 oFRFIR » BEGFTIEAEE(SD) » *** FoR
£ P<0.001 NEEFBZEAEL -

Effect of light treatment at 24°C on the germination rate of urediniospores of
grapevine rust (Neophysopella meliosmae-myrianthae) at 24°C.

Germination rates were compared between sequential dark-light treatment (12 hr dark
followed by 12 hr light, 12D:12L) and continuous darkness (D) over a 24-hr
incubation period. Error bars represent standard deviation (SD). *** indicates
significant differences at P < 0.001.
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[~ O R A P E A T R R
EEEA FEPREEFRIE T > So B 12 hr {2607 12 hr ZOElEIGF (12D:121) i
EREHDO)EEMTHFRZPE - BEGERTEREZESD) - AEK/NEFEE
73 AR 12D:121 B D pr ROR SR 2 BIE A28 ¢ * o EDRE T /e BR
AR RERE/KEP < 0.05) -
Fig. 2. Effect of temperature on the germination rate of urediniospores of grapevine rust
(Neophysopella meliosmae-myrianthae).
Germination rates were compared under different temperatures, between sequential
dark-light treatment (12 hr dark followed by 12 hr light, 12D:12L) and continuous
darkness (D) over a 24-hr incubation period.. Error bars represent standard deviation
(SD). Uppercase and lowercase letters indicate significant differences among
temperatures within 12D:12L and D treatments, respectively. Asterisks (*) indicate
significant differences between 12D:12L and D at the same temperature (P < 0.05).



100

Q0 r

) PRI B3 oF 2 s B R - LR R B R SR e A
-—- 12D:12L
—e—0D
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&= - 28°C N AFEEMERR KRB ME N E A T3 R -
EEf 28°C M FIEADEAGTR KRB B AT R Yo BiE 12 hr 126 12 hr 2 ey

Fig. 3

Fr (12D:12L)Ed 4 SR (D) | 2 88 2F
Fom R 7 A S /KA (P < 0.05) -

. Effect of different days after onset of sporulation on the germination rate of
urediniospores of grapevine rust (Neophysopella meliosmae-myrianthae) at 28°C.

119

BH - MEGFRTEERE(SD) ) FEFE

Germination rates of spores with different ages (days after onset of sporulation) were

compared under sequential dark-light treatment (12 hr dark followed by 12 hr light,
12D:12L) and continuous darkness (D) over a 24-hr incubation period. Error bars
represent standard deviation (SD). Different letters indicate significant differences

among treatments (P < 0.05).
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Bacto Agar Agar Powder
Brand

[&PY ~ 28°C MAEARIFE Z B M m i E T3 R e & -
FEEECAEIACR 2 2%/ KEBRE R B AR TR JeBRIg 12 hr (&I 12 hr 7 eI e
(12D:12L) N B TR 7 508 - SRAERTINMEAEFE(SD) » *** FoRIEP <
0.001 NEERIZE AT -

Fig. 4. Effect of water agar from different sources on the germination rate of urediniospores
of grapevine rust (Neophysopella meliosmae-myrianthae) at 28°C.
Germination rates were compared on 2% WA plates prepared from different agar
sources under sequential dark-light treatment (12 hr dark followed by 12 hr light,
12D:12L). Error bars represent standard deviation (SD). *** indicates significant
differences at P < 0.001.
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T4 [EHE F#fE Neophysopella meliosmae-myrianthae E {i11-1% » XA [ELRE FR(T T
B WERBYRIEEE Z 22 - &IREB R (@& ANES) ~ HHEX)REF
25 B 75 FOTIEL 0 *** FORIE P<0.001 MEBTEAR -

Effect of incubation temperature on disease development of grapevine rust on
detached leaf discs.

Leaf discs inoculated with urediniospores were incubated under different temperature
conditions, and lesion areas were compared. Boxplots indicate median (line within the
box), mean (X), and the 25th and 75th percentiles. *** indicates significant
differences at P < 0.001.



122 ZPEEEN B 7R — N

T N [EI SR e 0 B S SRR s
Table 2. Effects of various fungicides on the germination inhibition of Neophysopella
meliosmae-myrianthae urediniospores

Fungicide Conidiospore germination inhibition rate (%)’
Fluxapyroxad + Pyraclostrobin 93,5+ 1.1b
Trifloxystrobin -76.3 £ 2.8f
Chlorothalonil 100.0+0.0a
Carbendazim + Mepronil 90.3 +£2.6b
Iminoctadine triacetate 100.0 £ 0.0a
Flutriafol 100.0+0.0a
Triflumizole 93.6+1.3b
Triadimenol -92.8+1.8¢g
Hexaconazole 12.6 +4.8¢
Pyraclostrobin + Boscalid 72.7+1.7d
Tebuconazole 100.0£0.0a
Azoxystrobin 99.8+0.2a
Pyraclostrobin 100.0+0.0a
Mancozeb 100.0+0.0a
Carbendazim 80.2+3.0c
Sulfur 100.0+0.0a

"nhibition rate (%) = [(Mean of spore germination of the control — Mean of spore germination of the

treatment)]/mean of spore germination of the control x 100.

*Mean = standard error (n = 12). Means within a column followed by the same letters are not
significantly different at P = 0.05 based on least significant difference (LSD) test.
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Table 3. Protective efficacy of various fungicides against grape rust (Neophysopella
meliosmae-myrianthae) on leaf discs

Fungicide Inhibition rate (%)’

Fluxapyroxad + Pyraclostrobin 98.5+0.9 a’
Trifloxystrobin 83.6+3.7 d
Chlorothalonil 100.0£0.0 a
Carbendazim + Mepronil 89.4+£29 c
Iminoctadine triacetate 100.0£0.0 a
Flutriafol 100.0+0.0 a
Triflumizole 83.6+4.0 d
Triadimenol 100.0£0.0 a
Hexaconazole 100.0+£0.0 a
Pyraclostrobin + Boscalid 96.8+ 1.2 ab
Tebuconazole ND
Azoxystrobin 96.2+1.7 ab
Pyraclostrobin 100.0+0.0 a
Mancozeb 983+10 a
Carbendazim 92.0+3.1 be
Sulfur 100.0+0.0 a

"Inhibition rate (%) = [(Mean of lesion area of the control — Mean of lesion area of the
treatment)]/mean of lesion area of the control x 100.

*Mean = standard error (n = 6). Means within a column followed by the same letters are not
significantly different at P = 0.05 based on least significant difference (LSD) test.

*ND = No data.

& G

AHHZEE Se st s S5 W B R B 4 5 Neophysopella meliosmae-myrianthae ; 24
Phakopsora euvitis) & il F-H5 £ % m (K 2 HSFETE(L - SRR - A RERIVESE R
FERIHAER (S B  1983)FEBE AR  IBERTUDLER T ~ JRE - Eiike
REBIEREAR - BTSSR EE R - ELHRE 2 25 R - AHITE—D
7 iBRS Y M(In vitro) fd - 2ESF I BAEERS(Ex vivo)IE 5 [ElfZ (Leaf disc assay)iEf TEER 57
PSR B TR EIR SRR 54 B 2 IR R TR R SRR ARt T A
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BHSSHEERERR -

TR [ 8 8 J7 T > AT So oM I B &7 & #7595 =22 Neophysopella meliosmae-
myrianthae &2 N. montana 5[t - fR#5 Okane %5 A (2025) HYFHE » BB N THAEEES
B B R s i 2 B 7 (B H A H R B R 18 B A SRS TR R
N. meliosmae-myrianthae P4 3552 58 (4 Delaware'Bil 'Kyoho')#y F 295 » i N.
montana RIj £ Z2 {5 [R > B A= 61 L& (Mtis coignetiae) - sz BFTE#E— DT - £ E 450K
TRV SE A AR AT - {EREf ! N. meliosmae-myrianthae - FHNEE R E A& L E S
e T Eig | fufd > Bt E P i E AR (BAR 10240)88 571 & CR8 E @ N
N. meliosmae-myrianthae (Pota et al., 2015 ; Ono €t al., 2020) > [t—3& FlRFHEEEnE
EHULSEYIE o 52 WA i — 2 B R SRR IR S R R ) BUR
N. meliosmae-myrianthae % N. montana EL{f§ 5 S iV F#EE - HHRIZE R EEEN T
SHRI o L - AR EE SN Bl aym e AT A S A - BEEEHiRft 7T
ST o BEAN > AT B nn BB R E S iE N. tropicalis (Ono et al.,
2020) - 27 Santos A (QQO2D)FEFEHYEIR - ZEE:EE N. meliosmae-myrianthae Fil
N. tropicalis [EF7/E » {H 2 HEAZAYIERIERS © N. tropicalis T2 i R Y
HEFED - 1 N. meliosmae-myrianthae HIj{5 R 2 BRALED © 4255 HH R & AT B8 FH-R [E A S8 1T
Sl HEREAEEEAEER R NENERIER - 436 BUltiHgE - N. tropicalis 12271
REVETIEI - 11 N. meliosmae-myrianthae RIlEZ (A AE iR ao 2V o FH QSN S a2k
wHELE > BREWMEBEREREEFENRMEGE - RIERKER TEAR AN N
meliosmae-myrianthae JEEEES » JRFR I #EiZ4ATE N. tropicalis HY AR E e -

TES &R 2 TTIH > AWZERUR » (RIS PR BRAH(12D: 12L) R T B R E
TFHYSEEE SRR 24-28 CIFm N e 2 R i - ShAS SR ELE L 7Tde O 8
e B B IR (30 6 hr DI T) 2 455 A [E (A L5 - 1983 5 Naruzawa et al.,
2006) - #EEZEITTREIZEZF DR G R RS - MR A — R T IVEREEER )
R« 281 » AHFCAE LSRRG 28R HAE P 2 B » 25 B R A SCRME/EEREL
A8 24 hr AR > HEEFRELY 5.0% (DL 24°C Bf) - EE% EEERHIH N EREE DL
EEIEE B EHIEER - BisERaUr SN T AL BEE 12 hr /R A KT 12 hr iy
BB | 1% 0 H 24 hr 12 7 S5 5FRA[BEIRTT 2 18.5% (24°C) » REURE 5 A
28°C NEEAJZE 75.0% » FRIBHEE N RIg R - SR eaR 85 oF s Bl IR E )
s> 228 T CHEE R ) FET%E o NI {ERA S8R HA S 8K R 70 e Y SERE THIR R A%
AIRE e BRI A B RS - (ERE 1R R EAIRIER - KA BT ey
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SIS o L - MR s SR AR - AR DAY IS e e S L AR E Y A
IR RS -

HE—HME - NEFHE SIS B A YR M - DL Puccinia graminis var.
tritici Syl - HAT 2R 2 eIl 2 3R 5 By ml A [ - B A SBIE TR ATy T (B 35 oF B
(Givan & Bromfield, 1964) - Buck Z¢ A (2010)cLEs /\FEFHRE &M » FE)¢EE 0-10 hr
B HEEA 24 hr BEEEEFHE T » P sorghi ~ P. triticina ~ P. pelargonii-zonalis B P. iridis A&
SRR 2R R © ZRTM B Y Jg £ 1 /& (Phakopsora) 2 K & #% i i (Ph. pachyrhiz)
RIS et s BURN - MU BEICE[E] R ERIR G - BDCA AR R EE R - F5 » IR REREIR
A RESC B IR B 2 2 S E - Buck % A (2010)5HY » BEST - W0fd 2 S8 2R A AT A0 I T S IR
AR HHETFE A RS R EIHE - &R EERZE 18 hr DL EFF - 1
T2 BETFRE T LS S A R R A A SRS RS DAVRAR - BE&E SR IE R [ R AT B
SO BRI < S N BB 8835 T E AR R AR « R SURREEER - A 7e Bl K45 R 2 72
5L TIREER TOEREIG T | AR o AF 12 hr BE/12 hr SRR > A5 3E0HAZCACRE 12 hr
RN AR SE AR AT 2 AR PRI L - (R RIFREDEIR(12 he)REAEMNHIER -
Khan(1977)J5H » FEFREDEIRA SmZeBRR SRS RTE R - B al{eiE Aspergillus niger 18
FEZF - Bt sEREERaE A o J7 00 - ABFFEAY 12 he SEHEHIRFSC - AIgER
TSRS FERA 2P HA < SR SRS Y - (HIR RIS E IR A AR HIH > W AT R EIEERL
B T 2B S HE R -

B ERBHE  EIRAYRIRE e T E i inte REH 3o Ry & -
KW TTEZE T BB fET HERNSI - B350 a8 ) 230 T8 - EBlET AHsefEH
fo 2 L e E B S I G 0 R AR BUE SR8 EA— £ (Dantigny & Nanguy, 2009) -
PRI AW 7R B IRRE A I It — R EiE - BUREDR - EfUIEEIATRE 4 R(FFEE
%56 12 R E A CEIA(12D:121) M4ER>50.0%y85 2% » BN RIF4H(E
6.8%) o [t —45 51 Naruzawa % A (20068122 St 11 H ZREREE [ 7 RNEFRBITT
THISAESR B feR A B AGCE S ae el B s - BFEEsatvikE
% (Buck et al., 2010) ; tHELZ T » ARSI H BRI A TOEE MEERR
HERER < BN TR BRI RTRE o SRRt TR B A
AR BRI E R - BEIESR IR HERIG M E B 2R =R - NIt S M3 2R e &
ZRPEYIRE ~ SEERIE ~ SUIETR ~ IS REERFHLERE - ApFtEs - sHbam R
TR 2E SF SRR - =2 i TEREAT FHIE B AR AR = - 1 5 B PR e R ] S i A
IEHIRLE R4 -



126 2P EERN BGM T am s — U

FORETTH - AR7EsEER N. meliosmae-myrianthae Efi11-1£ 28°C R eI
2 o FLERHSE(E I E &y Ph. ewvitis)fg Y 24-25°C FyfllF i 885 2 i % (Naruzawa et al.,
20006) - [ {& EAHRAH 72 INEURAE 26-29 CHRME MY AT 4R =38 27 % (Magalhdes et al.,
2011) > BUReZAE IR B s RS BA R REIEN: - AuTFras R i oe @ EA T
HURE I {ERET 30 CHIMRME MIRE4ER: RAFAVAAZERE

bR T OCIREDR S F IR+ MR AN s BTV R o AH5TEEE [
2%7KIFREREE(Water Agan)ECELRIE T » SRAAREIHE SR AVBAS I BRI TR S
> S5 BV R R I 5 - BT & R A B 22 AR B R IR AR R
BERFIE ~ i ~ AT AR E M T REUAE & (Petrovski & Tillett, 2012) » HAEER4S
SREUR  BERCEERB R FRIHE S Y Bacto Agar  SiAIAR} J7 AT - Bacto Agar
HR&iEE AL = BEARE AR ZEYE  emSrF 2RI R T RAEE
ZEUBRL PR R A B S Bl T 41 Ca” Bl Mg (Petrovski & Tillett, 2012) = f£/K
HREFNIIFF ERER R EIER 22k e E (G E N SR E i 88 T &
SEYEREHEEHBlum et al., 2015) - R - B @GO PRIV E AT RE E
TR E R AE - BT ERFIVEEERE ] - &6 DIlE R - fRriAe(bas
FIEHd AR » bR T HERDEIREDE RS - 4R AR A — S B A A (2
BRI AR TR Ryt Or B B v ] B AR MRV R 2R -

Ry e — U A 4 e S e T BT AR Y B2 M » BR ST B A T RS S M B 45 2R et
Epoh > ZEEMEBUN T3S /NEIEIG] ) DL 2 AR WY R E N T A AR T B EE
B - TREEDASTAG SE R AAEY)AE SRR RS2 - 320 B —{F RS B A (A =k
FRHY £ AT R H B 4R A RIS HVEBEAEYI SR - MIF ERERRIEf+ - HILAEREF
PTHATEE iR e I S5 27 E i %% (Pontzen & Scheinpflug, 1989) » 55— 7 » BEZAE L
TE R A ) B T B 25 (R R AR HH P e B B0 22 ik sl (E B R R EER T
JEZ PRSI - AR IR A S ~ #EIF H 2 22 ISR A PREL - [L4h - Naruzawa %5 A (2006)
HIBHZE IR E Y - FHETEER Y45 St 2 52 B [FI RS 28 Oz =0 B =0 e A= A9
RIEERZE M HESEREHERY B - 476 RS Mo s Ban (R IR 1 B FH Tt
BB AR TR > By T B R AR o W ERE B CEEAE AR S BT 12
I R AIHAER - EER R L H A HME 2 BEES (Ex vivo)EE F (Bl A (leaf disc
assay ) #ET TEET B 2 MR {E (Angelotti et al., 2014; Gomes et al., 2019) °

EHSeATEE > BEMAT T RIMNEETORE | THETER B EEE - HEEERERE
L RIR(<10 mm®) - FEDUL MR EITEE R B SRR ke - o) A (H f FE 4 B
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IR H IRy B = S NETT RO S22 TRE DA B e P SRR EAH A IR G5008E
° INIE > TEHET T BRI IR IS BR AT - AW e sest BBEAGIE / EVRAE A RURIE N H RS E
JEMIE - e5EREUR - fEHFE R CE T - T2/ BRI E R 22C Al i34
AR - BURHBHMEOR 5 A A HOp R BT AG A SR B - EAS R T3 SF B
A& G AR R A A —EAHE - ATARZEIREH - SR 30°C ) el gl
3L RS 20°C HEEERE 12-24 /NRFRIERPE T > FEWAZE B =i (Angelotti et al., 2013)
LSBT R R — 2 - Sfe LILH 8 - REZ SRR MESER - oAl 2L 28
C R 22°CAR R EERISE T Ay~ S8 2R ) B T 35 B ORa i el L AumtBatedt: -

LERTMGABR R RETL % » 05T 16 TEH AR B A a S B f 1382
fik B T EER B ORRERORAL L o RS T-SEIFHIRTE - VUESRS » 5EF
R A0y~ e ra A~ e~ BT R R RS 0 $RE 100.0%MI5H 2 1345 - H
o 5 e A RS L e R SRS U - B4 b5 15 HY DML = Triazoles)
1 Qol JH(SFEELHS > Strobilurins) SERIRE R E R E LT E IHVEE R & (Angelotti et al.,
2014) o [ sEFERER R B SRR A 90.0% DL EAY SRR -

MEE A B A TEER R MR P - TUESEARNS - 7a 205 555 =% %
FEFA] ~ B B ARl sa 3 7 T AERIRE 5¢ 2 PH (B PR RS AIH]R 100.0%) - 1 =&k
SERIHHIHISRANZ D 80.0% LA F o Hort > JE v Fll 8 = 2R B 2L — P EeHIf 138 2F
BB P SR G (IHPR T B E By 12.6%51-92.8%) - (HIFEEF BB AR T
YR 1B B i SRR B =P 2 1F BRI 14 5 Bl (Pontzen & Scheinpflug,
1989) » IR EEm T2 e Sl ER > HAESZFE A RRIIEY 6-8 he) A R ENEIRE 4=
PrEpps e > INILERE =R EE T pe A e A I3 B AR & > (B R NI
TR S ORI - EE G S O E R IR AR S RPE MEEE IR BRI R R4
PRz M HE (AR S8 o e B - MBS SR G BB AG T 1 [BIRR VA7 RE B B R T (i =P
FRZERIEERDTEE ] -

MHEREERZ AT 5e b =My = Z2F B S F e U — S B E RS T34 285
Bih > HIHIRAN 2R B A (5 7 55-92.8%81-76.3%) » MEE R Bl ERHI 57 iz
100.0% Kz 83.6%HIEZEP/ERR » MEEREUR > EASERIRT T - LSRN ATEscE 2
IREEARZEIRIRCR - &2 AT REB TS 2R A A e R - LSRRI T — A E a4 e
SR ZEEDL " MR (AU (Linear no-threshold model, LNT) ; {F /%y
B AEREELERE - TRETH SRR B D S AR S EARRE - e F FH P = R S B
REEMNHAFE (Calabrese & Baldwin, 2003) - $H¥fit— "H#EIMEHE - BERGEER
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I BRSR » HEH ] AE BARE I3 B 8 %5 8 (Hormesis) fe SRR LR E R MR (E
FEEMNERBCREIAR - 57 MBSO HEWREREREAER T HEHEFRR
[ JEFT 8 (NOAEL) | HYarflI /7 & (Subinhibitory doses)7 Bl > ] gE & A ALE M
(Homeostasis) sz 1l B Eh 2 & i {E f ] (Overcompensation) - FLAATHIFTHELT LNT f5
TURERPETRER - B TRBIERNM  WEAEB R E » BRI R 58 (Garzon &
Flores, 2013; Calabrese, 2014; Dharma & Widiastuti, 2024) - L4 » €875 7 BB MEE HmH
=B =R B Ry SR E(Log P 3Rl 5 4.5 K 3.2) » ME/KEALEYIER K E/KE

HIEPEELLE SRR A S E IR R A4 A A 2R (Bioavailability) A
& I F%(Klancnik et al., 2010; Balouiri et al., 2016; Vines et al., 2023) -

Grer SRR - HE( HE T ZE R A FE RS M T3 SR IR E e - (NECER BRI
BELUBTOBUK MBS E P EdEsU2 IR (E B KR s A S R A EOLRE
HEI AT BEF AR ERIR 10 55 5% Hormesis SUEE A BMECHE - K2 > FER EREE
o SERIG DU EIE )3 R I8 S IE A 2 505 A RS - 1 SHEE A RHIHIRC T - A
Bt 5 (50 FH FH R HE R R FE A T IR S MR B 2L 3 I — Rk 2 BB = W R FRE 2 5
Bt B AR LR M - AREEIR Z T » T A REARIRH ST 5 48 2 R A R B
SRS e — P g Bl -

SR P IHEER BRSSP AR LG AR SR DINE R
FHE BT R F RIS i B FEE - RS BRSSO A B R (RS ~ =%
b ~ JESCH) SR (S H] ~ H e BORVEER - fEa 4 #5m E AT aEae s - IR
ARG ENE - 7EEEmIEESRNS E > =MV R B sl a sy 1R H R &
5 ZFHBREERIAIR . » R B e Al DU SR HIEENE - 281 - (a2
HIRY AN - AR EEAL EE b - A7 ZE e SO M R A B2 3E 5 (Bl A AR A
LS BURZ SERIE R RS BERET N A sea Y S E s - HEERE
HYE » 1R R ERREERAE SR AUR - BRI e ~ B2 AR EIHIZRISE T HAHE
ERIGNEMR T - BYes - B2R5E) - SERESETEE 2R - (HIER 78RR
E& BT DUE RSB RUR » (R ERALRET - Br 7 B2t BER SR Rz 14
JEFg A - BRE R EbREY A ZEM ARG & RTE SRS - TR R A 2 R - 11
HEFRENRKZ B AT - A 2EEENK T EREEER - B0K -~ BREHE &
IR RS E TR G R IIHIRREE < BEAIGHFTIEH - kR D AR R )
B AR B 2R MBS s LR s Al S (B35 A » 2010) » iEHURAE
BRI R ZV AR AT - SRR aT A ERTEh 1 - $HE It —BR 01 AW — 50 E
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o R AR S e A B 1 2R (B RAVHIRISUR - (R IR B S R Al a
KRR E M (Gradila et al., 2020) @ [HARHITAE LB~ H B HHS RER A EEM 2
B7 0 ReA R e R A IR - RS R ERE - BhRe) N R
AbiE G - BRbTe) ZIEM > R A R R R R SR SR E R AT
M H A E I e -
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Optimization of Urediniospore Germination
Conditions of Grapevine Rust for Fungicide
Efficacy Evaluation®

Yung-Feng Ho * and Ching-Ching Hsu '
ABSTRACT

Grapevine rust (Neophysopella meliosmae-myrianthae) commonly causes premature
defoliation, severely affecting fruit quality and yield in the following season. As chemical
control remains the primary management strategy, this study aimed to optimize
environmental factors, including light, temperature, spore age, and culture media, to establish
a stable fungicide sensitivity assessment platform for N. meliosmae-myrianthae.
Experimental results showed that urediniospores incubated at 28°C under sequential
dark-light treatment (12 hr dark followed by 12 hr light, 12D:12L) achieved a germination
rate of up to 75.0%, which was significantly higher than that under continuous darkness.
Regarding spore viability, fresh spores collected 1-2 days after the onset of sporulation (9-10
days post-inoculation) exhibited the highest germination activity. In addition, culture media
prepared with premium agar powder performed better than those made with Bacto Agar. In
fungicide sensitivity assays, 7 out of the 16 tested fungicides, namely chlorothalonil,
iminoctadine triacetate, flutriafol, tebuconazole, pyraclostrobin, mancozeb, and sulfur,
completely inhibited spore germination (100.0% inhibition). Further detached leaf disc
inoculation assays revealed that although 28°C was optimal for spore germination, lesion
development was most stable at 22°C. In efficacy evaluations, chlorothalonil, iminoctadine
triacetate, flutriafol, triadimenol, hexaconazole, pyraclostrobin, and sulfur exhibited excellent
protective activity, all achieving 100.0% disease suppression. This study clarifies the key

environmental parameters during the early infection stage of grapevine rust and identifies
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? Project Assistant and Assistant Researcher of Taichung District Agricultural Research and
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promising chemical and eco-friendly control materials, providing a scientific basis for field
disease management strategies.

Key words: grapevine rust, Neophysopella meliosmae-myrianthae, urediniospore
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