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B K FEFER R 2 B A AP A 2 B

5

TEACE | G (UECS

e

FEASR) ~ SRHAZE ~ (REEDT - 2025 - BB KRSRTERNN < 3 L Bl A e 2 sk

2% 74(1):63-79 -

IKFENEERTR (Ustilaginoidea virens) Ry 2 E /KR ERZE » EFNHEMSEE TS LSS &
KIEA RIS E R ERE I - 0 2 BRI E e AR RS A SR RS B E R
o BT EEEMSES  HEAZ BRI TREEMR G EEZ S - AR S EEEE R A0
ﬁ%@%ﬁﬁﬁ BRI 2022-2023 FA7 52 F e ERIEA A /KR ST 2 4F 4 HAME o KAEia s & 8 45

 GESRRE SRR o3 A 2022 A7 1 HAREIEERL 2023 47 2 HAREIESE 4R » Horh DL 2022 R & 48 AR i Ry g 2
*Elf% PRI B = 22 27.5-30.7% » FRTEA Ky 9.6-10.6% - FESiE 2 BB B L 1-2 Kir 5 2% H 20 iaid
FNEL o 40 - BT 9 MRS E R » DL potato sucrose agar (PSA) R5E R &Y - HAEMRES]
B TIRE R AR RS LRI B A 72 50 - Horp 6 BIRRAE 24 wk [EEEEERET - B5 3 ERRIE 2R E
AT o HE—IPHREER 6 MREDETURE R A 2 WO TIZIL E /7 > 455L8UR » 6 kY internal transcribed spacer
(ATS) ARz AR TE] » i B35 B B 22 A= Rk & R0y (National Center for Biotechnology Information; NCBI)
FERE R 45 BRI U. virens EfF 118-CLR-KA-40 [ ITS F£%!| (Accession no. OL744511) /5 =% 99.69%
AU - SEE ARy U. virens » DIARCAUFLNE (mating type locus) 2 B—5 [T EH140E » S83ARFEATUL
EHVER R MAT1-1 5ZECAY - WA SEEA MAT1-2 CECRUAFAE o SoHkiEEE o flici@ i~ RSB-5 Bil RSB-9
ITEERETTR SR - SSREUR 25 C R BB G E A R BIERR T34 20 2R IR - DLE AT E AR AR
MR ER a7 BERI RSB-5 82 RSB-9 #E1T 28 N B 47 4F R ELE 2 oAl » 45 RBURE vl - $5d77H -
TEENF R SRR L R 2 AR A RANHIR AR - FEG MR INHR R Bl - FESRF - 80908
FEEGT R R RS B E R T- 2 100% S5 2FIG12E - 11 52 55 = 2k B2 = AR R - 4R a DL RASR
TEKTEZAEIADUE vi gl ~ $¥80 008 - sV RS SR R R R i EEyE - e R(ERRIIEE -

RABEE | KRS - R - EENTA

ﬁﬁ% 1878) i &5 44k Ustilago virens > Brefeld (1895)
BN A MR EUELR & Ustilaginoidea

JKFERGRE (rice false smut) » Y FE B Ty Wi i A B E 44 By U. oryzae » Takahashi (1896)
(%) B}y (Sawada 1912) » J2Hi Ustilaginoidea % g8 4 £ Bt By U. virens  Sakurai (1934) &

virens (Cooke) P. Henn fif5 [{EAVEFHHE » A&
7 5 & T ZEE T (Ascomycota) » AL F H
(Hypocreales) » 28 /4 & | (Clavicipitaceae) »
FEERRE B (Ustilaginoidea) 2 B (Kepler et
al. 2012) - 95 5 5 i F 22 B HY 1878 4 (Cooke

R EHRH FEZERARHZ AR > Na-
kata (1934) K ARE 2 A YEREE S Fy Claviceps
virens © AT > 2% % 8 73t B R Ustilagi-
noidea N&FY Claviceps (Bischoff et al. 2004;
Tanaka & Tanaka 2008; Tanaka 2015) » —H £

efsHE - 2024 428 H 20 H - B2 HEA -
TEE/ES ¢ hfni@tari.gov.tw
'R R e R T 2 0y T A O
PR R TR S FTE Y

EZ DB E -

2024 11 A1 H -

=B RN -
%‘gl Eﬂ%%%%‘i{f 5/%” %%Fﬁ °
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Tanaka et al. (2008) # 17 3¥ /& Villosiclava i
BHEMREE AN V. virens » FEILHEILAEER
B 2 A -

AN A BH B 2 R (R RGN 2 HE
7 KM TP R "R %8, (smut ball) » 5 K/NEY
Ryl R FOh 3-4 5K B2 R 50 =5 T S il
Hig » BH=ESOEEBONEREF (Kim
& Park 2007) » HEFHIFEA A2 FEiZ (Sun
et al. 2020)  ZATAEER I B AT BE 1 /KAE 22 A
B B2 A O R MR T AR (Tanaka
2015) » FERLFELE (Ashizawa et al. 2012) »
RN R AN A B IPEOR = B R E 4
¥R ENAPERRR - EFEROR AR 4E S R R
KGR R IR - 20 B SR (E R 0 25
whR R EE IR TR 2 A -

13 28 95 B #1) AF 1 A 7 % %% B (Cooke
1878) » BERIN HAS ~ FEERE KB AR PE R M
B % &7 #2 (Patouillard 1887; Graff 1918) -
K% RERFE > (AEH & BT
KESEINZG] > HE 1980 1% lEESE
BKME AR AR B DURABEE AR &
e I EEFREBEEERE - BN
P 2 A emE TN ~ FEM -~ FEM - EEEM
BN 61 {8 %% 2 /KFgE& (CABI 2021) »
W FFEE B 8 AL SIS (Atia 2004) > H
HoR B E S > A ~ B K R B i
{E I A MR K 3 4 2 #its (Matsumoto &
Ibaraki 1981; Dodan & Singh 1996; Sasahara et
al. 2008a) » ZFAEIFHBRF - LHAR BB -
A1 10 FER > HAMBR A mECEE 9 BEA
EH (NARO 2023) ; FIEHIFE 2009-2010 F-3F-15
FHE Y S 76.7% 0 BRE R % 30 (EREE
2 47%% (Ladhalakshmi et al. 2012) »

BT 1908 FIE AR EERN £
(Kawakami & Suzuki 1908) » 1907-1916 &R
ZILE MR S H 01 (Sawada 1919) - (RE
B 12 EEEREREZ—  HP N IEETE
#EE% (Sawada 1912) < fERZ 1% HREZ
BEA BREREARHMKEERRE 2
AT 1967 81 1990 £ 7 2 R ARV E
1 BH & 15 FH [E 38 R 1] =2 19.3% (Chou 1967,
Tsai et al. 1990) 241 » £ /&% F (BERNE
WIERVIEL - WA RE N TEZR 0 B Tk 2 R D

rere

]

74 % B 1

firidg k2 =482 (lijima & Konuma 1983) -
BEAN > SEORZR NG I EAREEE b E AR R B T1F
BER AR 53 T BB IR E Rk - 2 m
EEEAYEZEFNZ — (Osada 1995) 5 HEE -
PR B S RS F RS E R
B 7 2 (mycotoxin) » F Z [ 4 B ustiloxin B
ustilaginoidins (Yabuta & Sumiki 1933; Koiso et
al 1992, 1994; Meng et al. 2015) » EZEEY)
MRy R 2 B - BEZ Z AYHENE > BE
BTk B2 20 N &R (Miyazaki 2006;
Miyazaki et al. 2009; Sun et al. 2017) » t[X L
7 R i HH AT o DL 2 38 AR 1B T B iR
B

HRiIE 28 ¢ ¥ R EAERHSEHE D
HE R - M RSB L/
{EAIERS N > RO BN RERE
B WA 34 B ks AT > KA
WFFE R ETT R R 2 AL SR A A0 - A6 $F R R
B 29 SRR PR B AT RE [ VB SR A T B 228 - AR
AR TARE LS -

MEETE

AlBEHHE

HEUKEHE R ZERERET L 2 & (A
23°34'02.8"N 120°27'16.2"E; B: 23°34'02.9"N
120°27'15.4"E) » FEEEFHAT4Y 100 m - 55 B
tREEE & - Ry E Bl B 8 T KR AR FR
b Hhel H & AE H B S 2 1 m DL
ZERGKREE - KIS ST 2 BIfF > 1
TEMEME mfE Ry TR Bl 22 5%, (‘TNS 22°) > 5
TRAfETEAE A R "= 147 5 (‘KH 1477)
TEAE % % Ry fTHREE 30 x 24 cm © 4 2019-2023
R FE2-3 d R KEE R ERE &
AR - WSF OB TR REFE B RS
UEECHERIE CHIEEACHS © COMT60) SCak/KigA
[F4EF R 2 R - RS REGHERE
FREEK (CODIS RIEEIHE R AR -
https://codis.cwa.gov.tw) °

RERE

Bt B Y 2022 45 1 SR 1 3 38 3 8%
HZREAE - AL 2022-2023 EfE >
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EHE A RE 2 WEES LB - EKREA
TP 2 = PP B > 2% Tsai et al. (1990)
zHMEFAE TR KHEHPRE T E 4N
& /NEFE 2 B AR SUs KRR
WAREE NP AXGT ERR R KRR ER
Ptk R (%) = (PRI B3 &R 48 x
100% ; AR (%) = (PR EEEUFRpiE 2 i
TEAEHL) x 100% - SECskfEmiE D a2
B WRHEEESE B b B MR EOsk
TR R AL E -
ERRER DRSS

AWTER 2022 FH R HERERE AR
MR A REEEE L ER S
P £ 3 DA 2 i B /K Bl A RO R 0 ]
HY 20 pL f+R0% 0K DLEIGREARUA R i+ 5%
TR B4R 2% Bacto agar (Becton, Dickinson
and Company, Franklin Lakes, NJ, USA) £5&
B b DL25CHREE 48 h 1% » RSB GEE T 1)
HY %% ZF /Y B9/ & potato sucrose agar (PSA)
(300 mL f& $5 ZHl R (55522 300 g B H,0
1,000 mL) fjil A 6 g sucrose (Merck & Co., Inc.,
Kenilworth, NJ, USA) K 6 g agar GEH-& %
BERAT  EETLIG) B - 1 25CH
'Y 3 wk 1% > UJHIRSIE » (RER I KN
SN 10CE B -
o E < BUREERE

4 9 PRSI E 5B (RSB-1 % RSB-9)
EIES PSA 5B A% > DIE 0.5 cm JlE Z
ITALESVIE % E % » RIS HER PSA &
B R 2SCT RS 4 wk HERVEFI9E
f& o [N RSB-5 B RSB-9 FE I IEE » B 3
EEZERMFEREIER £ DT GgE
FH i #% (differential interference contrast, DIC;
Nikon 80i, Nikon Corporation, Tokyo, Japan) &
22 > FLUE NS84 (Gryphax Naos, Jenoptik,
Jena, Germany) #1&1% » i DLE A = #cRg Ml
& 50 {EE 5K/ o

Ry — R B 2 R H 0 AT
SR E TR $% (scanning electron mi-
croscope, SEM; TM-1000, Hitachi, Ltd., Tokyo,
Japan) AR HEER M T - HEEEEE

RPSA —(HF - FFEEME  VTERcm
IS EE - EFENE TEME 5 E
F o DA E BRI S 2 s ki TR E 5 S
HURRH -
TERRRE < D 3 H e R A2 B B E R B D AT
# RSB-1-RSB-2 - RSB-3 > RSB-5+
RSB-6 [z RSB-9 73 Ei R & > PSA & A »
R EEE%E SV EFHS% - BRSO
pL Magic Quick Seed Extract Solution
(Bio-Genesis Technologies, Inc., Taipei, Taiwan)
1> DL 65°C/6 min BL 95°C/2 min JE ¥ 1% » {F
1% 48 polymerase chain reaction (PCR) JZJE
HZ DNA (A - I #ETT BB A gk & ] 1TS
Eor eyl ~ BB R EE (mating-type locus)
MATI-1 81 MAT1-2 7 $41ig - A =
PCR A /% £ & 5x PCR %2 f& )% (Fast-Run Taq
Master Mis, Protech Technology Enterprise Co.,
Ltd., Taipei, Taiwan) LA}z 0.5 pM primer > i il
AJE R K HAERS T By 25 L » FRrfEFHZ PCR
S H 8L PCR BRI © R HE0E ITS 3l 2
ITS1 (5-TCCGTAGGTGAACCTGCGG-3") i
ITS4 (5'-TCCTCCGCTTATTGATATGC-3")
(White et al. 1990) - [ JE{& 4R © 94°C/4 min ;
PEELL94°C/30 s ~ 54°C/30 s Fr 72°C/45 s #ELT
33 {E{EER 5 72°C/7 min - FFAIE MAT1 locus
1 MAT?2 locus 7% 2 5| F¥ 41 » MATI1-1
Z 5| T ¥ B MATIF2 (5'-GAAACTCCAACT-
CAAACGAAGTCG-3") Bl MATIR2 (5'-GTA-
AACTTTGGCTATCAACGCCC-3"); fif MAT1-2
Z 5 ¥ EMAT2F2 (5'-GGAGCGACATA-
ATACCGTCAAAGA-3") EAIMAT2R2 (5'-GG-
GGTGTTTTTCTAAGAGGGCCT-3") (Fu et
al. 2014) - ZTEWEHE B 0 94°C/4 min 5 #E DL
94°C/30 s ~ 56'C/1 min J 72°C/40 s #E1T 35 {H1E
IH 5 72°C/7 min - PCR EYILL 1.5% Agarose gel
B 0.5x Tris/Borate/Ethylenediaminetetraacetic
acid (TBE) & /i TR BE Bk o3 > %
&K A EF DNA £ A Bl EZ-vision DNA dye as
loading buffer (Protech Technology Enterprise
Co., Ltd., Taipei, Taiwan) & & » DLEETTIZEE
et K 22 o FT S PCR &Y HI & 5005 & B 2
A ¥FHL (Tri-i Biotech, Inc., Taipei, Taiwan)
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EITHIRER > E P& Z 75 H =BT
F AR & d 0 (National Center for Bio-
technology Information; NCBI) &R & e #E
TPyl & BLEL S -

aEHERREEMEREBT RS2

B2
A

%% 7% B RSB-5 Eil RSB-9 47 # 1% DL PSA
SRR 4 wk 1% 0 DLER 0.5cm K E 2 7T FL
WU E 4B % - B PSA AR HFH > 435
J 15~ 20 ~ 25~ 30 Jz 35°C2 B R E RIS 5S
BAwWkBUNEFHGERER  SEE 6 HEE
KRB E® 2 K - 54K RSB-5 82 RSB-9 57
HERR DL PSA B AL 2-4 wk (25C) > fFH
E A BREAMT% > DL 0.05% Tween-80 fir B 11
T (5 x 10° conidia mL™") » WZH{ 50 uL
i 70 R E T Difco PDA AR R > DURKE
Wz L BRI 5 R 0 Rl B 15~ 20 -
25303234 R 3SCZ @M T > B
B 48 hig o HUEEFE MR BEME NEEER
28 ER > BFESEEEEREMTE
& 2 fERIRR R8s 2F - ETER T atE 100 {EfE

TSR > R 4 H517 > AsllsEEET
e

IL2BEEHEHREEMRERRIET R
E=od -7

i PSA #5%  RSB-5 81 RSB-9 Eitk/F i
filF 2L 0.05% Tween-80 fit #pk i1 7 &7 (1
x 10° conidia mL™") » WZHL 100 pL | it {1+ %
FER LU 8 2 L AU AR 5] R R PSA
Wb BR2SCERMAEEE 1 wkig  DEK
0.5 em i 2 FTFLE3 UV U SRR AR5 6 71
FHEER SO AT = N HE (A28 5 2 &
R o DLHAITHEBEKEE R R E N G2
T ARG ¢ 23.6% B 72 8K & (pyraclostrobin
(suspension concentrate; SC) » K {LE T ¥
B ARAE » ZEZHH) - 5% ZHEEE
& (kasugamycin (solution; SL) » K5 {L& T
ERMABERAE > ZEZILT) - 40% HEZS
{773 /K & (thiophanate-methyl (SC) » 77 &
LN ARAT  Z2BENK) - 45% %
=K F) (kasugamycin + tricyclazole (SC) »

rere

]

74 % B 1

RKBLETERGAERAE
33% $¥ 85 Y0 7K #87] (mancozeb (SC) » 2 &
BEKRODARAE > ZEEZILH) - 40% 52
oS R MR (iminoctadine tris (albesilate)
(wettable powder; WP) » {& S AL MR (5 AR
NE > EEEPH) > 50% GRS AR
(benomyl (WP) » ERLERMHAMRAE £
ERRE ) 7 fE SR o K HE A B B
EEE 7 PSA BB A IANNEER| 2 PSA R
BT HEAH » B E AR 0.5 cm B 45 R B 44 11 40
TEABERKS.S cm Z &4 PSA Figfdt > &
1A 25 CrE R ARIE R R 4 wk & WEHEFH%
ARAR - G 6 B - ApllaEwEET 2
Ko AEREE R T A BRI H H 4 2 £
FANHIR © H&ERIFHIR (%) = {{HIR4E
REK (em) — ZER| R4 R EHRK (cm)]/#f
THPARER (cm)} x 100% -

L1 0.05% Tween-80 it £ 17 R 5 *
10° conidia mL™" > 43 BIWHY 50 uL 877K
B K [F & 7| Difco PDA SEAR 9% DUBE
2 L BRI A IR o BRUR 25 CRE RS
oo BEEFEFE 48 h{& 0 HUH A BEUER T EK
aH 5 100 {7 2 SR - R 4 MEHE
KB EEETT 2 R BLUAIIEER| 2 PDA
PR R IR - BlBRas e NI A X E g
Pl 3 2 B 00 38 SR AR % 0 T S R A
(%) = (IR MTFHEFER (%) - ERIEHELH
EFHETFR (%) EHREM TR (%)) x
100% -

RET DT

# I AV B BRI SAS Enterprise
Guide 7.1 R &5 &1 77 BT ¥K#G o #E 17 88 J7 73 7
(analysis of variance; ANOVA) » F DL &/ N2
PE7= 5 (least significant difference; LSD) JH¥ »
15 5% BZ KT LE R AP E s =5 -
i =t 4a [ R {55 B IBM SPSS Statics 25.0 fii 4

C EEEILH)

= ik

R
INFETEERRAY S 4
7% 3 B 7Y 2022-2023 4F 3 45 2 4F 3 4 1



IR AR o B A BRI 67

TEKERERR S A H Y > HPaBmESER
2022 fEEE—HAMEEL 2023 4E5E —HAME - R
BEFZNERZ®EERE (B 1A) > JMNEH
PR S B EEEERM T (& 1B) - M
TR ERNE 3 4R  PHEBR > 2022 FEEE—
HAME > A ~ B RiaH 72 B5 2 TR E 9 B B
19.9 B 17.8 f# » FEHEER % 5 30.7 8127.5% >
TR B 9.6 81 10.6% ; 2023 455 — HAfE -
A ~ B i E B 2 R SRR R By 13.9 B
14.5 8 > Wt =R hl R 2.8% B2 3.0% »

TERTHR R 8.5 817.4% (R 1) - e S HER
BEEREZ L o TR RLE
445 S BB T 18 (L TR P T B b SR ARG (40.9—
54.1%) 0 ERBTHE (36.2-41.2%) » FEE> 4y
A LL 30 D (7.7-22.7%) (1 1C 528 2) - i
P 2 TR E 3 T R E R
BERIEHIRILL | AL (64.0-75.0%) 822 it (9.1~
21.5%) Fit e 2 LR - SABIRAC8Y T 8
HL > PAIRHRETRIE T 1.4-2.0 1 -
2019-2023 KA K BB

(C)

Upper part

Middle part

Lower part

& 1.

Fig. 1.

eI Z SR TETE - (A) HREIREMTE L AR » (B) Rl (IR T & (O) RfEfir9 5y
Rk~ s B WECER R 2 AL E -

The occurrence of rice false smut disease: (A) formation of smut balls on infected panicles in the field; (B)

surface of smut ball covered with yellow chlamydospores; and (C) division of the rice panicle into upper, middle, and
lower parts to record the distribution of smut balls on the infected panicle.

1. EFRBEREAKEREER 2 # LS PHE -

Table 1. The occurrence of rice false smut investigated in Minxiong Township, Chiayi County from 2022 to 2023.
Cropping season Cultivars Site” No. panicle/hill Infected hill (%) Infected panicle (%)
1% crop, 2022 TNS 22 A 19.9+2.8 30.7+5.1 9.6+1.3

B 17.8+0.2 27.5+7.7 10.6 +1.3
2" crop, 2023 KH 147 A 13.9+0.5 28+14 8.5+0.3
B 14.5+0.8 3.0+0.8 7.4+0.8

“A:23°34'02.8"N 120°27'16.2"E; B: 23°34'02.9"N 120°27'15.4"E.
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1% crop, 2022

B4 H1H

2" crop, 2023
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2. FEIETERRE b~ o s TERZOAETE (A 23°34'02.8"N 120°27'16.2"E; B: 23°34'02.9"N 120°27'15.4"E) ©
Fig. 2. The distribution of smut balls on the upper, middle, and lower parts of infected panicles.

1 crop, 2022

2" crop, 2023

- - - _ No. smut
100k Avg.=15+0.1 Avg.=1.6+0.2 Avg.=2.0+1.1 Avg.=14+0.2 ballipanicle
|
[ K]
80' DZ
S
- 60F
Re]
h=
g
o) 40+
o
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3. R DIPECAN [EIEE R PR (A 23°34'02.8"N 120°27'16.2"E; B: 23°34'02.9"N 120°27'15.4"E) -
Fig. 3. The proportion of different numbers of smut balls formed on infected panicles.

PR B 2 LA 2 R E RHE 4 Fros
4A BURARFEIFA7 2565 | BIfTR & 2 19
Fomt > H 2022 F H AR A 4 0 Hh
TR 18 & 88 — 25 A 2R RO 2 ik D e B8 L
(extreme outlier) 437l B 17.4°CEL 17.6°C » EHAR
R0y RN BN H IR S 20CRA L > 38—

TEMTEHI A% 2 P EDRE (84.7 B2 81.9%)
B LA A {7 2 4G BH BE 2= R (72.5-83.2% B
73.0-85.3%) ([& 4B) » {H 17 Hi B 5 2 BEE TR
EREFAEMHTRES 112.5 mm > iz > &
TR & B 198.5 mm » #2074 2020 22 290
mm ([& 4C) ; 2023 455 — B E FH 75 45 A= 7
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B > AE H 08 7 B A (AR R A
R HirfERT H IR & & 25°C (26.7-29.1C)
TFERIR LA TR > 55t 24.2-25.6C ([
4D) - {EFEAH SR B R R e Bl & U 1h] 0 2023
B ARy Z 2= IR > AT B
REE RN R S SR > 2R
89.9% 137 mm - IFEIRHEREEN > I E
RIE(IA 83.6% > MHELH AL /7 e AT &1
PIRHENRIE & R EE 80% ([E 4E ~ F) -

R EN DTS

At A HE L ET 9 BRERRE
STEERE - HEERIREZE K > FI|H PSA 528
A 25C TR % 4 wk » Hh RSB-2 ~ RSB-3 &
RSB-6 %5 3 MRF M 2 A RARBEFE SIS
Hi 6 tkAEMKAIERE P L ELEREMT
HELFHEH® s8N =E456E BoEHKE
ot 2k E (E SA) > ES e HE S G0
=ik > HaoEESIN RS EERER (E
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Penicle initiation- Heading - milk stage

booting stage

Penicle initiation-
booting stage

Heading - milk stage

4. 2019-2023 SF/KRETHE HEAR FIE SRR 2R, B hisi- 2La, S aTEE s AgEkt -
VIARE(EZ (A) HIE0R (B) AHBPRE & (C) RIEFEIE - 2 HiRE(EZ (D) HiFa () HENRE K (F) Rl E -
Fig. 4. Meteorological data for different rice cropping seasons during the “panicle initiation to booting stage” and

“heading to milk stage” in surveyed fields from 2019 to 2023: (A) daily average temperature; (B) relative humidity;
and (C) cumulative rainfall for the first cropping season; (D) daily average temperature; (E) relative humidity; and (F)

cumulative rainfall for the second cropping season.
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RSB-2

RSB-3

RSB-5 RSE-6

*)(OX‘)

RSB-/ RSB 3

5. T R S SR B TP AR

R& o 9 PROTEEPRLL PSA 558 4 wk Z (A) IETHIEL

(B) [ZHIEFEEIRE < BL (O)

A GRS (D) frftiE T BB 2 FR PR -

Fig. 5. The morphology of colonies and chlamydospores of Ustilaginoidea virens. Nine isolates (RSB-1 to RSB-9)
were cultured on potato sucrose agar for 4 wk, and the appearance of colony showed on the (A) front and (B) reverse
sides. The morphology of chlamydospores under (C) the differential interference contrast microscopy and (D) the

scanning electron microscope.

5B) > HiE#£ RSB-5 £1 RSB-9 #E{THIZ » HE
BT BRI RREASHAZEEY (H
5C - D) B4hrilE 2 RSB-5 HREB T &
2By 6.49 + 0.06 um x 6.12 + 0.06 ym > RSB-9
EEM T B 6.99 + 0.05 um x 6.50 +
0.07 um (3 2) » W HEH 25CT LU PSA f5 % 4
wk » B EEHIE S 4.9-6.9 cm > Hft RSB-9
FHEEKE 49 em (R 2) HEBMTEAEHE
FEHR

TERRE D 3 R E A RE R DT
PeBEA R B RRE Z Bk RSB-1 ~RSB-2 »

RSB-3 * RSB-5 * RSB-6 & RSB-9 # 77 ITS %

FIl 2 S ROE R 0 S 6 ERR I 2 R FIAE I
& By 100% » H. fr RSB-5 £ RSB-9 7 FF %I E
Z$% 1> NCBI GenBank & #}J& (Accession no.
PP389938 Ei PP389939) » & A £ 1> NCBI
GenBank 44 UG #ETTEL ¥ » EL¥ 45 R EL U. virens
Bk 118-CLR-KA-40 {15 ITS 51| (Accession no.
OL744511) 45 &3 99.69% ~ FHLIE o FyiE—3F
WA TS B RO Y 2 T > i — M1+
AN 6 PRIEERIN I 2 XA > £ 6 tRE &
AR MAT1-1 5 B » A 8iE tf MAT1-2 (&
6) > BUR 6 HRIGEIHE Fs MAT1-1 ZZFCAY -
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2. THENE D PSA BREEAE 25C MR 4 wk ZHESGE R RFBA TR -

Table 2. The mycelial growth and chlamydospore size of Ustilaginoidea virens on potato sucrose agar (PSA) at
25°C for 4 wk.

Isolates Myecelial diameter (cm) Chlamydospore length/width (um)
RSB-1 5.7+0.0 cd”

RSB-2 6.1+£0.1bc

RSB-3 6.5+0.2 ab

RSB-4 53+0.3de

RSB-5 56+0.1d 6.49 £ 0.06/6.12 + 0.06
RSB-6 6.4+0.1ab

RSB-7 69+02a

RSB-8 50£03¢

RSB-9 49+0.1e 6.99 £ 0.05/6.50 + 0.07
LSD 0.5

“ Means in each column with different letters represent significant differences (P < 0.05) by least significant difference (LSD) test.

Mating type MAT1-1 MAT1-2

Isolates (RSB) M 1 2 3 5 6 9 HHOM 1 2 3 5 6 9 H,0

6. 6 {EfFERFEE R (RSB-1 -2~ 3~ 5+ 6 F 9) DNA LIAR[EACECAY (mating type) H—E5 [ (MATI-1
Ei MAT1-2) PCR 1§ 2 4558 © M: DNA marker °

Fig. 6. The PCR amplification of 6 Ustilagionoidea virens isolates (RSB-1, 2, 3, 5, 6, 9) genomic DNA with mating
type specific primers (MAT1-1, MAT1-2). M: DNA marker.
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F 3. FESEE RSB-5RSB-9 W #RAT A [F35 & T 5%
4wk ZHSERNEE -

Table 3. The mycelial growth of Ustilaginoidea
virens isolates RSB-5 and RSB-9 cultured at different
temperatures for 4 wk.

Colony diameter (cm)

Temperature ('C) RSB-5 RSB-9
15 1.9+0.11 d 23+0.04d
20 5.0+0.08b 48+0.05b
25 7.1£0.04a 6.3+0.04a
30 35+£027¢ 45+021c¢
35 0.0+0.0¢ 0.0+0.0e
LSD 0.4 0.3

“Means in each column with different letters represent sig-
nificant differences (P < 0.05) by least significant difference
(LSD) test.

K4, AFUREHTEERSRE RSB-5 B RSB-9 HRE
PR T tF 2 A -
Table 4. Effect of temperatures on the germination

rate of chlamydospores of Ustilaginoidea virens isolates
RSB-5 and RSB-9.

Germination (%)

Temperature (C) RSB-5 RSB-9
15 53.0+044d 305+19¢
20 70.0£0.7 ¢ 643+1.7b
25 793+1.6a 778+1.7a
30 745+1.8b 585+1.7¢
32 240+15e 473+14d
34 1.5+£0.7f 1.5+03f
35 0.0+0.0f 0.0+0.0f
LSD 33 4.1

“Means in each column with different letters represent sig-
nificant differences (P < 0.05) by least significant difference
(LSD) test.

B R RREE B EE 100% 2 FEAHIHIR B
R ="BWHE&ERAH 63.5% NER
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12.0 B2 0.2% 2 434 R ANHI% -
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SR a8 P s (R 6)  SREURE
FEREF DA e ~ A ORI ~ SF8R R ~ %
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B74% B
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5. FERERHIGIREPE RSB-5 81 RSB-9 EitREGAE REE -
Table 5. Effect of fungicides on the inhibition rate of mycelial growth of Ustilaginoidea virens isolates RSB-5 and
RSB-9.

Inhibition (%)”

Fungicides RSB-5 RSB-9
23.6% Pyraclostrobin SC* 100.0 +0.0 a* 100.0+0.0a
5% Kasugamycin S 31+l.le 02+02d
40% Thiophanate-methyl SC 192+1.7d 120+2.1¢c
45% Kasugamycin + tricyclazole SC 59.9+0.8¢ 63.5+1.8b
33% Mancozeb SC 100.0+0.0a 100.0+£0.0a
40% Iminoctadine tris (albesilate) WP 100.0+£0.0a 100.0+0.0a
50% Benomyl WP 958+19b 100.0+£0.0a
LSD 3.1 3.0

“ Inhibition rate (%) = [(Diameter of mycelial growth on PSA without fungicide — diameter of mycelial growth on potato sucrose
agar (PSA) with fungicides)/diameter of mycelial growth on PSA without fungicide] x 100%.

¥ S: solution; SC: suspension concentrate; WP: wettable powder.

* Means in each column with different letters represent significant differences (P < 0.05) by least significant difference (LSD) test.

6. AFERREBHIH LI PIE RSB-5 81 RSB-9 FIKFEM T34 2F 2 2% -
Table 6. Effect of fungicides on the inhibition rate of chlamydospore germination of Ustilaginoidea virens isolates
RSB-5 and RSB-9.

Inhibition (%)

Fungicides RSB-5 RSB-9
23.6% Pyraclostrobin SC* 100.0 £0.0 a* 100.0+0.0a
5% Kasugamycin S 57.0+28¢ 63.0+2.1c¢
40% Thiophanate-methyl SC 100.0+£0.0a 100.0+£0.0a
45% Kasugamycin + tricyclazole SC 83.8+2.1b 78.6+2.4D
33% Mancozeb SC 100.0+£0.0a 100.0+0.0a
40% Iminoctadine tris (albesilate) WP 100.0+£0.0 a 100.0£0.0a
50% Benomyl WP 100.0+0.0a 100.0+0.0a
LSD 3.9 3.6

“ Inhibition rate (%) = [(Number of spores germinated on potato sucrose agar (PSA) without fungicide — number of spores germinat-
ed on PSA with fungicides)/number of spores germinated on PSA without fungicide] x 100%.

¥ S: solution; SC: suspension concentrate; WP: wettable powder.

* Means in each column with different letters represent significant differences (P < 0.05) by least significant difference (LSD) test.
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The Occurrence and Fungicide Efficacy Screening for
the Control of Rice False Smut in Taiwan

Po-Yu Lai', Chao-Jung Wu', and Hui-Fang Ni*"

Abstract

Lai, P. Y., C. J. Wu, and H. F. Ni. 2025. The occurrence and fungicide efficacy screening for
the control of rice false smut in Taiwan. J. Taiwan Agric. Res. 74(1):63-79.

Rice false smut (Ustilaginoidea virens), traditionally a minor disease in Taiwan, has recently
become more prevalent due to the increase in organic farming practices and the impact of climate
change. This disease not only affects rice yield and quality but also poses a significant threat to food
safety due to the mycotoxins. Given the limited reports on the occurrence of this disease in Taiwan,
this study was conducted by a comprehensive two-year, four-crop survey of rice false smut incidence
in organic rice fields in Minxiong Township, Chiayi County, from 2022 to 2023. The results indicated
that rice false smut was present in the first crop of 2022 and the second crop of 2023, with the highest
incidence recorded in 2022. The highest hill infection rates ranged from 27.5% to 30.7%, with panicle
infection rates between 9.6% and 10.6%. Most infected panicles had 1-2 smut balls, primarily located
in the middle to lower parts of the panicle. Nine isolates of U. virens were obtained from the field and
cultured on potato sucrose agar (PSA), showing variability in sporulation capacity, colony appear-
ance, and mycelial growth rate. Six isolates produced chlamydospores within 2—4 wk, while the other
three did not. Genetic sequencing of six isolates revealed identical ITS sequences, 99.69% similar to
U. virens isolate 118-CLR-KA-40 (Accession no. OL744511), confirming the identification. Mating
type analysis indicated all isolates were belonged to the MAT1-1 type. The study also evaluated the
effects of temperature on mycelial growth and chlamydospore germination of the two stable isolates,
RSB-5 and RSB-9, with optimal growth and germination at 25°C . Based on the fungicide efficacy tests
of mycelial gtrowh and chlamydospore germination of the RSB-5 and RSB-9 isolates, pyraclostrobin,
mancozeb, iminoctadine tris, and benomyl showed effective mycelial growth inhibition rates for
both isolates, while kasugamycin exhibited the lowest inhibition rate. Additionally, pyraclostrobin,
thiophanate-methyl, mancozeb, iminoctadine tris, and benomyl achieved 100% inhibition of chlam-
ydospore germination, whereas kasugamycin + tricyclazole and kasugamycin had lower inhibitory
effects. These findings suggest that a rotation of pyraclostrobin, thiophanate-methyl, mancozeb, imi-
noctadine tris, and benomyl during the booting stage of rice could effectively reduce the impact of
rice false smut.
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