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/INEE RPN Fusarium proliferatum
A R BT FAR YR
FHEY KERT S

HE
BIGE ~ BEEL  HETS © 2022 o NTEEEFRANBERE Fusarium proliferatum 2 fE B
AR - BIBRZEIISE 71(1):35-47 -
mprfs (fleck spot) B LR M RIBBEF ELERERETL— T RAFTHE EHELEA W] ZH

ERM TR me  FiFmuRREERweCRR  RAEA R RARRELRRT TRGRX =2
FRAAHMEER AR DB EMKGEREME B RER A BARET - bmaKAT o ME LY
TRIZ T RE A5 ML R AZ BEBY N 2% 8% & M) ¥ translation elongation factor 1 alpha (TEF-1o) % B 64 4% 8 & 71 vb #4852
& Fusarium proliferatum » 38 5 AT & Kk BIEA A E N E R A A B RME - 2% R AR EH 44+ RN
T FBE S 5 B 24-28CH 20-32C © NG K 3 tasa 5 B > Atk (F proliferatum Fp-172) T /A va &3 ~ 4
R AR F AR bk ik tm VB G5k 0 (2 AR AE N BRI R A o BAF A9 TR (10°
spores mL™") "HAadE A EH RRI S FES Lo £ 28dE 0 WH 05°1.0 1542535 & 45mo 8y
4h 3 TS 3 4 58.3-59.3% ~ 52.8-62.5% ~ 29.2-49.3% ~ 13.9-25.9% ~ 2.8-14.6% & 0% > M K 8] &5
FEA A o WEERE B RG 1.5 mo NEtEI4h Faa R o TAE L kR € E tm s 06 AR X S FARIE -

RASEEA ¢ /MU ~ P - PR o
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HE

T EHATRUD A S B R 5 —
EE 15 - H Al G 8/ L E A E AR LY
s Fp ENYES N 2N Y N
R Genos o) EIFM GRSy et e 000
EEM) (C. ensifolium) ~ AN (C. sinense) *  yprpa gz gt » 3o bt &M IKFE B U
HH (C. goeringii) » FKH (C. kanram) RIVFE (5304) - gy (36%) ~ M (6%) RILHLINE
W (C. faberi) FHEVIFTE A SREFIVE w5 (5%) 2 (Hung er al. 2010; Lin 2015) -
o HEAM S METE - 58  BEKAAE INEE T R R EEEEE (leaf) -
FHble > SOREHUERM - EEIERRE » TEREE mER% (pseudobulb) ~ #YEE (sheath leaf) K AT
N BRTE R R BA B T RTEERI R &R K A9MR (root) 4R » 1B AT HR S DL oY S 56 B
Mo SR Ry /NACEE T (oriental cymbidium) - ¥ (Du Puy & Cribb 2007; Hsu 2010) o /N{EE
HEHESH RS Lok BT (Hung e al.  BEBEREBASEEE  BERENHZER L
2017) » EB/INFCER SN BT » 70-80% B BERE AR o BB RS
DLEgsEERE > HMBEROHA - B kL WESNE LRGE - EERCOLEMS - &

/INEE R {5 T8 (Chinese cymbidium) »
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R K BB EERF HMB FER AR - TEE S
JE HEmE NS - WRFEEH TR 2R
FRE 5-6 mo 5 R T 9 B RGRFRLY 8
mo (Hung et al. 2010) = FAF I & flozE B /N
FEEER Z A [FIEHAZE (shoot age) » DAFE IR
HR (107) ZHHERELHE S K&
SNEERGHR o P HE HA B AT SR R 22 VU SR R W
FHFERAY B oF AR 2 wk R BT AR
1 mo WM BN 1-2 R4 5 #reF 4
RE 1.5 mo BFEAHE N 2-3 35 E¥ T4
RREFIMAER— R S 025 » 7 2.5 mo
IR B P AR T 8 73 ZFIEFE 3.5 mo FFfH
E W R R CATER IR 22 4-5 mo B -
PUZER— ] 5e R 1-2 {84 R AEH -
BEZSIEXE 2/ NEER EERE
B Cymbidium mosaic virus (CyMV) 5[#EMY
B i &K ~ B Odontoglossum rigspot virus
(ORSV) 5[#EHYES & MR BT 5 H Pectobacte-
rium carotovorum Subsp. carotovorum %[ iﬁﬁ’\]
4B ¥R R~ B Burkholderia gladioli pv.
gladioli 5| #8017 4l & £ 18 BT 9% H Phytoph-
thora palmivora ~ P. parasitica 5|72 1Y Y& ¥R -
H Botrytis cinerea 5|#E 17 MK #9% ~ B Colle-
totrichum gloeosporioides 5| LAY S JE % ~ H
Phyllosticta cymbidii 5] ¥ HJ T BE 5 ~ H Fu-
sarium oxysporum 5| 2 8 & & 975 5 R Bk R
MW e B F. proliferatum 5| 2 #Y /N FE 5 B
HBLIHE » SBININE EEF 4R & (Aphelenchoides
besseyi, A. bicaudatus) ~ 15 ¥ 43 #85 (Meloido-
gyne incognita) ~ Fa HIRIE 4R & (Pratylenchus
coffeae) 5[FEAV4RE2RZE (Hsu et al. 2002; Chen
et al. 2015; Wang et al. 2018; Huang et al.
2020) » H iy F proliferatum 5|#ERY E 41 B
¥ (fleck spot, leaf spot) » [T & &R (&G EE
B~ SOLHE ~ Gl R GE TERERERE > MR E S
i it (Wu & Huang 1997) K AILHE 6 77 BE 9
(Su et al. 2011) FEZHFHE 5 MEISMTE SR
Bl $f 2 BHAGTE B 7 (crown rot of gypsophila)
(Lee et al. 2011) ~ 'LE EIRE R (root rot of
alfalfa) (Cong et al. 2016) ~ EEALIEH (flow-
er rot of daylily) (Li et al. 2018) K HEFARE R
(Fusarium root of sugar pine) (Stewart et al.

2016) % -
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1% H 1

MEEEGEEVEF ZER > WIHATEER
FEAYNEEGEIZEARATZRIE - Al
POE B B AR ORI N ARIRBER W 2
BELEE - WA HEEELR - A RER
BN FEEFEZEIE T M/INMEEREZ DR
B> EWT - YEAREEE > AIREXE
TR EE - HAT#EC A F proliferatum
Fy5 /N B BB R 2 T ERRE > AH
TEHMEZ & EEBIRE - 550 BIREEE
PLR B - FIRREE S H R T E
F b B AR EECR BRI > K
A/ INTEEE T BE A B9 7 S R MR B g A A R
AW EITR IR E P RREZ - AR R E
YEHTAN » SBEEET F proliferatum e/ NEE
M AERHIEER 285 (F R AR a5
HIPEIR 2 2B K4 -

M T A
MRED B ERERT

75 FH ] e SR S DR o B PR I - 1 Bl
Baw o BERUIHURERER » LL0.5% (w/v) K
ABESVTE M HE 30 s > BMLL 75% (v/v) kg
HE 30 s 0 E{e FELUmE AR 2 0 B AR
2 1% o I R a2 i ] 70 ) B i T A A
HERE 2% (w/v) KEIHERE &AL (water agar;
WA) byl BEaRER=R4-5d Hy
RS ERE Y potato dextrose agar (PDA,
Difco, Franklin Lakes, NJ, USA) fr4fi{E 1% >
FHEMRETEA I TR EIRGFEN PDA
R e R EEAKREES - WLER 10T
RFHEH - AWEFEEH Z Fp-165 K Fp-172
BRI AR Ry 7 A1) i 8 R e 88 e SE ARG R 48/
EEMRRER AT BE Pk -
EERicH

HFEH/NEE R AN BT R 4H 4% Sy B . pro-
liferatum Fp-172 7y HERRET &S PDA A > &
R 25CREEELY 7 di% » LA E /KK PDA
EFRrEAZATRT - WA MERETEES (he-
macytometer, Bright-Line, Pomona, CA, USA)
STREMTRE > HIUME KB RIER
(10° spores mL™") fitBefd bR -
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RIREFREERSRED ST

o Pt &4 6 2 978 Ji7 B B ik Fp-165 B4 Fp-172
EENPDARERE > EN24CEEER
HTdRBIEFRPRE REBAREEE
> PDA FEBZEN T d R EEM  DUREZ
PHEEPRHUE R A EEMZ A 0 BERNEI
HE o DO E R (Leica DM2500, Leica,
Wetzlar, Germany) # 22 ff] + Ji 58 B4 73 4 18
15 % 7% > f DL NIS-Elements 4.51 fij7 #% f&
(Nikon, Tokyo, Japan) I & 50 {4 I 73 4 1+
KN o B £ Summerell et al. (2001) J% Les-
lie et al. (2006) P ZCHY £ B -2 4 720
P RE » JEE T B Z SRR R - T HEE
HHAAZENESERMER OB A
0.5 N NaOH J&/R » IR &R IR - DL 28,500
g B0y (Heraeus Fresco 21 Microcentrifuge, Thermo
Fisher Scientific, Waltham, MA, USA) 5 min if
W EHY EOER 0 B9 fZEEFRE > 0.1 M Tris buffer
(pH 8.0) J&& » EFWHUR &% 2 78K » P Taq
DNA Poly (Protech, Taipei, Taiwan) 25 &l
FET DNA B & Jig o $5 S & > 73 /!l 384 1 in-
ternal transcribed spacer (ITS) (White et al.
1989) Ei translation elongation factor 1 alpha
(TEF-1a) R F E% (O’Donnell et al.1998; Geiser
et al. 2004) - WElE 1% FEYIZ HIE & BIFE A VIR
R A RN E] (Tri-1 Biotech Inc., New Taipei,
Taiwan) #/TET » EJF1& 2 75 F A National
Center for Biotechnology Information (NCBI)
Gk b P Bk 2 DR E AT B R R A1 AL
0 WREZ P Y8 $%7 NCBI AR E R} -
NMeEREMFREZRIRITRIE

FEETE/NEEE W - S, ™
T TR UEE R AR L URHEE
AR B AR o B F. proliferatum Fp-172 B 1R 2
[ 75 10° spores mL™ §i F-R&F R B IS 4
WEEFE Y/ INMEEREH B (89 1 mo (N > 1-2 53
) &Y 2 mL > R DI B LSE LT R
B (—ERREEERGER)  LER 28CERE
o FREBIRER HNEER MERESAE
gt ~ ML ZBIE - #miE - BHER
AR AR bt AR S oy Bl A o MR TR R o DASE AR
E AR (Koch’s postulates) ©

BENRREEMEREES(EFITE
& F. proliferatum Fp-165 Fz Fp-172 &
Syl PDA 5B R =R IEE 7 d ik DLAEK
0.5 em HEBZITABUNEKES > BN
PDA “EAg o> 3 HIE R 4C - 8C~ 12T >
16°C~20C~24°C~28C~32C~36CK 40C
ZEmFE R E > WEERE S RINEH
HeERZER - SEEM 4 B5E - AllnE
HELT 2 ] > B4 > F proliferatum 2 Fp-165
Je Fp-172 HtR B RS & Y PDA 55847 8 d ffH
FEf 1% > DUSE /K EC 24 200 spores 20 pL™!
TR > BN\ FLEBER £ SRR
RIBNBEEEEILT » 2 RFEEN 4C - 8T
12°C~16°C~207C ~24C~28C~32C36CH
40CZEmAE T » 24 h R HUH R B8R T B2
R EYE > BEEH 4 EER > AlBEE
HEIT2RH -
ANEVEE R miE S EA R BRI
PN L E 5 A W% (Cymibium
sinense) ~ & Bl (C. goeringii) ~ "8 LU, W=
i (C. ensifolium ‘Fu-shan’) ~ "Hi&4[, U=
i (C. ensifolium ‘Shih-jhang-hong’) ~ U |
VO=EES (C. ensifolium Tsai-hong’) K "#5 %
Loy VUZEES (C. ensifolium “Tie-gu-su-sin’) %
6 el A [ /NG B R e i & o BERE 7 A Bk
o5 B MO 2 50 6 F proliferatum Fp-172
[ PR R0 R B B A 5 A A MR SR B A
(%91 mo N~ 1-2 772%F) » BEEIDIE RS &L
HETORE > LB 28CEMRFE T - IEEKIE
RyEiad > GEECLEEE 3 EE > BER
4k BEBIZEFEEREBY  ARBEZER
28 d 1k > AR EEHET 2 K - WEFHEGET
B/MEERMENRER (AT FwEs - I
HFE AT 5 4 PRIt E B o0& R L
FEBLEE 1-10 {EEBE s 1 4% > 11-25 {EEBLE 5
2 4> 26-50 {E BT Ay 3 4 > ST{E LA EEES
BLMZIETIRE Ry 4 4 UL NIIAFHKE
BEH HYFERIE (disease severity) @ FBIRE (%) =
[Z(FE% < R BPIERER)/(4 x HHFHETER)]
x 100 °
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PO=ZRg AL 2 A EEERE FEHHEYR
2 IR

o/ NEE B B DR R A Sk T B 2 F
proliferatum &1k Fp-172 47 BEfRES & )X PDA
Ak ko 1 wk 1% DU /K KF PDA E AT E
S BT o MR AR T BRI (10°
spores mL™") ffslERBE R BEfE A - IEE H R
Beot s EEEANZ TREL, MR (C
ensifolium ‘Tsai hong’) FH ik > 7 & b BE HY 2
wk (BIE ) ~ 1 mo (1-2 53%) ~ 1.5 mo (2-3
SYEE) ~2.5 mo (5572 ~3.5 mo (8 53 %) J 4-5
mo (F(FHAEE - mature) 5 6 fHEA[EHIAZER 1% -
i Fp-172 7 BERRAE 2 R B G EMA R
TR b BRERL 24 mL > #E R AR
BIDIBRB ST ERRR  WEN 28CH R
12 h ERAET - sk ERERRE R A
B2 % 28 d b > B HRAH R DA B /K A T PR
GrEEH 3 EE  FEE 4K SBEE28d
KRB BT 2 R - K LAFTR T AT AR
R -
HET DM

& I pE B 2 5 B R A SAS 9.1 flR4R
EHorATERAR S HETT S U7 73 (analysis of vari-
ance; ANOVA) » F DLz /)N B 2 1 722 5 (least
significant difference; LSD) JHIEGTE 5% 8% /K
BT R R E s A -

e S

Ve B R EHIIR < R

AN EENER TR, ~ ¥
iy~ "B~ EE RO AR R R
Tl 2 /INTE R [ i P S o A B TR B 5% A
Myt EHEENEFZER - EMELES
E84Y 2.3-8.7 mm Z 4II/INENE B0 B AITE R
R > WA EEERE O EER > R
73 R R R 1% HLR B AR (1 1) -

N EREMREIEETEED 5
SEE
/INTEFE T SR A B B KE BR f B L Y PDA

rere
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1% H 1

PR 2SCHRBEEET7dR  HE RO EE
WORREE - WHRAEEEER (B 24) 0 FIHK
[ 12 2 $t BEOE HUE % 1% 2 8 R B B8R ]
BlZ 5y PG E 2B-E FiR » K
F (macroconidia) Fs i /) - M€ - 1-3 {EFE
B Z AT 3 AT fE (conidiophores) 7 jffi
RAE I > KFTFR/N B 17.9-41.0 um x 3.8-2.1
pum ; /N ffl F (microconidia) E & # ik > —
U o o M F AR A 2R
Lo HFIT A RER (false heads) B¢&R A4 1]
F-## (chains) » /NI K/ 5.8-11.6 pm x
1.9-3.6 um ; #EEREIT (chlamydospores) &
4o Byl — 0 TR RIERVEE E > K Fp-165
K Fp-172 53 #fk 2 ITS (accession No. 53 Fil By
MG871252 K MG871253) FE4I . EF-1a K2R
#4751 (accession No. 47 Hll B MH153751 K%
MH153750) » 81 NCBI LR & fHEHETT 73 ffrth
E o E BALS FERRBL RS 79 isolate ~ Y. H. Yeh
10911 strain 2 ITS (MK332493 £ MK336501)
Bl WG 8406 B2C3 ~ GuangD7 strain 2 EF-1a
(MH383509 B KY85020) 2 ¢ % MH UL & 1= 2%
100% - {RIE A E 2 R R HEE P&
FiE R o e 4G - 580 EE A BT e 40
BT B R E B F proliferatum (Leslie et
al. 2006; Wang et al. 2018) -

INEEREMPRRRITAE

By — R F. proliferatum > [E/NE
B il B R M o ARB TR R Fp-172 73 B
HRZ AR E R AR ke~ "=
K WHL UEM 2 MEE o R 10 d
% sk M EER G BRSO B B D - B
FZHEREG - R RGO EE
e PREERE 30 d B A ERRGEIER - HEE
RUPBRGEIZERE (B 3A) - MEHEN S
Ly, VUZEREEL Tul ) DUREmE L I
7 d &AL RGO/ NEEE - T 14 d
iR L RBEFEIEE BHE (B 3B-C); 5
Gb o TARETE 28 d 1R 0 1E TRUL, WUFERER L
TMERBEEIERRE > BER ARG
iz~ BR1BLESME (B 3D)  Z1&HiE
TR B - 45 RBUR TS bk B e
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L /NMEEBGHBERESRE S LR E - (A) THRAL PUZRGE 5 (B) AL, TR (C) "E, MUZ=E6 © (D)
B UERE 5 (B) #R6E -

Fig. 1. Fleck spot symptoms of oriental cymbidium. Small spots with yellowish halo appeared on leaves of (A)
Cymbidium ensifolium Shih-jhang-hong’ cultivar; (B) C. ensifolium ‘Tsai-hong’ cultivar; (C) C. ensifolium ‘Fu-shan’
cultivar; (D) C. ensifolium ‘Tieh-gu-su-sin’ cultivar; and (E) C. sinense.

2. /NMEEHEMBLR R PR - (A) IMEERIEAIBDREDY PDA BRI B 25CREE 7 d (RIVEDE
RE » (B) /IMETE8 A RTEA + (C) /IMET 2RBEHIRFFY] ¢ (D) AT+ (B) /MET - FER =10 pm -

Fig. 2. Morphology of Fusarium proliferatum. (A) colony pattern of F proliferatum cultured on potato dextrose
agar (PDA) at 25°C for 7 d; (B) microconidia produced in short chains; (C) microconidia produced in false heads; (D)
morphology of macroconidia; and (E) microconidia. Bar = 10 pm.
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(C~D)
Fig. 3.
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1% 1

(D) (E)

INEEBISEMBERR B (Fusarium proliferatum Fp-172) 53 HIFEFERS (A) #EEE < (B) "=l TUZFE :
WAL, TURFTER BRI - DL (B) SEEVKRER AL, TURR R Eaal -

Symptoms of fleck spot disease of oriental cymbidium appeared on leaves after artificial inoculation with

conidial suspenseion of Fusarium proliferatum Fp-172. (A) Fleck spot on leaves of Cymbidium sinense; (B) C. ensi-
folium ‘Fu-shan’ cultivar; (C) C. ensifolium ‘Tsai-hong’ cultivar; (D) basal leaves brown rot on C. ensifolium ‘Tsai-
hong’ cultivar; and (E) healthy leaves of C. ensifolium ‘Tsai-hong’ cultivar without artificial inoculation.

FEER > EPEEESMARE - SR ERE
Rl » 58E F proliferatum %55 5% i 810 2 3 B

Gisg=1
AR -
AEHRREEMEREBSTRF X
=

/INTE 2 T SE A B 7 B B AR PR BT R N A [ELR
EriggfE T  HERGEROE4FR B
4CH BN WRZERRARE > PNEEER
8 d B% Fp-165 J Fp-172 2 -5 4 & B & 45 7]
B 8.4 cm B 8.2 cm ;B 28 CHIE IS H i 4
BE®R 7.9 cm > M 20C K 32 CH & H
HERBEREL R 5.5 cm > Y 16 CHEEIFHE
P RERL R 4.3 cm > A 12CHEEREH
HERERLY 3.1 cm > A SCHERFH Y

ARAKAMER 1.0 cm > [ 4CK 40CH&ERF
FRE& A ER - B9 REHAEBTH
F 2 B R ATAE 5 iR 0 Fp-165 & ik M
o HIR 24-32CHF o FEFERTE 91% DL
Ry M T8 2F 2 RS o Fp-172 Bk - AL
24-28C Ry M S5 SRS » HEFTF T2 96%
DL L > WAEEERTE 8CLAT K 40°CHE » I 7524

NEELF -

ANEV e ERE miE Bl R < IR
58 HU R 5% [ (C. sinense) ~ & 1 (C. go-

eringii) ~ & W, WUZEF (C. ensifolium ‘Fu-

shan’) ~ "M &4L, WUZERE] (C. ensifolium ‘Shih-

jhang-hong’) ~ U UL, IWZEFH (C. ensifolium

‘Tsai-hong’) K "§8& Z 0y W (C. ensifo-
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Fig. 4. Effect of temperature on mycelial growth of Fusarium proliferatum Fp-165 and Fp-172 isolates cultured on

potato dextrose agar (PDA) plates for 8 days.
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Fig. 5. Effect of temperature on spore germination of Fusarium proliferatum Fp-

SEFESE Fusarium proliferatum Fp-165 Fz Fp-172 3Bkl 1882 2 5228 -

165 and Fp-172 isolates.
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lium ‘Tie-gu-su-sin’) % 6 f& A [G] /N fE 2 Bl
T o 4y A BEFE . proliferatum Fp-172 & £ 1
TP ERE AL (91 mo N > 1-2 43
) REEE 12 wk 1% 0 SRR 1R 1
Takba o DL TE L VUSRS 2 R Ry 72.9%
B HR R TR, U - AR
TWER - TME4L WER > BRESH A
70.0% ~ 61.1% ~ 60.0% - FEEE & H] A&
9.4% ; 2 Rpdkah > 2L "E WERHE
RIS By 66.1% fyfm 0 AR THRAL W
W~ HEEZ O UERRE - TPEL WERRE
FEIRTE 0 A B 62.1% ~ 47.2% ~ 44.5% » fEJH
J& e AR AT Fy B 1 8.4% » Bl HE R i R 2L
HEEMEER (P <0.05) - {4 EREHE
g B AR (Bl | ) HVEER A B
TE AR AV 3 AR T {5 B R R A (] 4 D 9
HIR L -
PO/ L 2 ANEEHARE AR
2 RBIRIE

FH R [B] /NG 25 oo e 3 SE A B9 2 R 1
RG> CRUL, R SE S R
= HEHEHMEERERE L — > FHIEATE
P DAL, DU AR (C. ensifolium Tsai-
hong’) RyelEgikl - 4NEEEHA G ZF i) 7>
Ry 2 wk (I'E#72F) ~ 1 mo (1-2 73%) ~ 1.5 mo

1. FREVNMEER S PR 2 B -

Table 1.
liferatum Fp-172 isolate for 4 wk.

1E FH1

(2-3 43 ) ~ 2.5 mo (5 572F) ~ 3.5 mo (8 41 %f)
ke 4.5 mo (BRI > mature) Ft 6 FH 2 R 1]
R SR E proliferatum Fp-172 & £
T R07R - R 4 wk 18 0 SR WFE 2T
RS TR 2 KEBRAE R T o 2D EEEH]

2. TRHL) DU R EIEIIE R BB J
Ttk -

Table 2. Effect of shoot age on susceptibility of fleck
spot disease of Cymbidium ensifolium ‘Tsai-hong’

inoculated with Fusarium proliferatum Fp-172 isolate
for 4 wk.

Disease severity (%)

Shoot age (months) Experiment 1 Experiment 2

0.5 58.3a’ 593a
1.0 52.8a 62.5a
1.5 493 a 29.2b
2.5 139b 259b
35 2.8b 14.6 be
4.5 0.0b 0.0c
LSD 28.1 15.0

“ The disease severity was recorded using a 0—4 rating index
as follows: 0 = no symptoms, 1= fleck spot number 1-10, 2 =
fleck spot number 11-25, 3 = fleck spot number 26-50, and
4 => 51 of fleck spot number or necrotic to death of basal
leaves. Disease severity (%) = [(Ny, x 0 + N, x 1 + N, x 2 +
N, x 3+ N, x 4)/N x 4] x 100.

’ Means within a column followed by the same letter are not
significantly different at 5% by least significant difference
(LSD) test.

Susceptibility of fleck spot disease of different oriental cymbidium cultivars inoculated with Fusarium pro-

Disease severity (%)”

Cultivation Experiment 1 Experiment 2
Cymbidium sinense 3750 333¢

C. goeringii 94c 8.4d

C. ensifolium ‘Fu-shan’ 729a 66.1a

C. ensifolium ‘Shih-jhang-hong’ 60.0 ab 62.1a

C. ensifolium ‘Tsai-hong’ 70.0 a 4450

C. ensifolium ‘Tie-gu-su-sin’ 6l.1a 4720
CK 0.0c 0.0e
LSD 23.5 7.9

“ The disease severity was recorded using a 0—4 rating index as follows: 0 = no symptoms, 1= fleck spot number 1-10, 2 = fleck spot
number 11-25, 3 = fleck spot number 26-50, and 4 = > 51 of fleck spot number or necrotic to death of basal leaves. Disease severi-
ty (%) =[(Nyx 0+ N, x 1 + N, x 2+ Ny x 3+ N, x 4)/N x 4] x 100.

* Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.



/NMETERIZERNBE A 43

B 2 wk 2 1 mo (1-2 77 5F) e I E A 2T
P MR T v 52% DAE o EHUE 1.5 mo (2-3
o3 ) i A B 9 R R 3 A By 49.3% K
29.2% ; EahFEARE] 2.5 mo (5 735F) de il
Sy Al By 13.9% K2 25.9% 5 & 4055 3.5 mo (8
IIEF) BRI HAPE R B 2 15% AT - &
IHEEE R B AEE R (4-5 mo) HIANBENE & 1 &8
A o

siih
INFEEE T T B T > R EE R B (Cymbid-
ium) HERHMEY) > 268 T BRI AR AE
Z— o GE/NEERZIINE R B ESE
FEAMEEMBEY | TEFET - HPEEREFET
& - AUt HEEEFEEGR > dHBEE F/)
EEBE N ERF I E SR E 2 —  EWE LE
A4/ BE TR SR SR WEE > et & E
AREOHEE > AIFGEER AN EE RSB
REDEBE > EEERCFBIEZERE » RELE
TERRRY R L B - Al E AP e B AT
S EEA bR - SEERE - MEEFYI LS
Je A g HOA I E 5 [ RS/ NFEEE Pl BE 4 B 2 9
[ Fy F. proliferatum » 1£ 356 ~ HA ~ BN
B R B B R > F proliferatum FsFEAE
WIRE 2 — > NMEEEFEEW (Cymbidium)
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Characteristics of Growth and Infection of Fusarium
proliferatum Causing Fleck Spot on Oriental
Cymbidium Leaf in Taiwan

Chiao-Wen Huang"’, Jin-Hsing Huang’, and Ting-Fang Hsieh’

Abstract

Huang, C. W., J. H. Huang, and T. F. Hsieh. 2022. Characteristics of growth and infection
of Fusarium proliferatum causing fleck spot on oriental cymbidium leaf in Taiwan. J.
Taiwan Agric. Res. 71(1):35-47.

Fleck spot disease is critical for oriental cymbidium cultivation owing to decreasing the ap-
pearance quality of plants. The main symptom is circular or irregular fleck lesions in black to brown
on young leaves with or without a yellowish halo around the lesions. Occasionally in severe disease
conditions, young shoots showed browning rot of basal leaves and shoot death. A species of fungus
was isolated from the diseased tissue and identified as Fusarium proliferatum based on morphological
characters, nucleotide sequence comparison of internal transcribed spacer (ITS), and translation elon-
gation factor 1 alpha (TEF-1a) gene. Pathogenicity tests were carried out by artificial inoculation with
conidial suspensions of the tested fungus to fulfill Koch’s postulates. The optimal temperatures for
mycelial growth and spore germination of F. proliferatum were 24-28°C and 20-32°C , respectively.
Seven oriental cymbidium cultivars including Cymbidium ensifolium, C. sinense and C. goeringii,
showed brown-to-black fleck lesions on young leaves, but no symptom appeared on mature leaves
after artificial inoculation. To investigate the effect of shoot age on the susceptibility of fleck spot dis-
ease, potted oriental cymbidium (C. ensifolium ‘Tsai-hong’ cultivar) contained different ages of shoots
were inoculated with conidial suspension at 28°C . Results showed that disease severities of 0.5, 1.0,
1.5, 2.5, 3.5 and 4.5-month-old of shoots were 58.3—59.3%, 52.8—62.5%, 29.2—49.3%, 13.9-25.9%,
2.8-14.6% and 0%, respectively; whereas the adult shoots showed no fleck spot symptoms. The
above results might provide the information for controlling fleck spot of oriental cymbidium caused
by F. proliferatum.

Key words: Oriental cymbidium, Fleck spot, Fusarium proliferatum.
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