BB R BT 158: 93-107 (2023) 93

AR A s R

.;&.:r f%f_z‘}_ﬁﬁf::z“};f,%—iir3

wm OB

H 2019 #E > i@ % i i & N R E IR R E HIREEAOR M ERDE - S
R ERIZEFIY - HERBAE EMAIRR » 2R EEL 2022 FREH Fusarium
incanatum-equiseti species complex (FIESC)5 [RE 7V EE N ER ALl o A BEEE AR ER
JRELRTRER A EER - B AL RS /K B th i (5 H BlFEE) 77 hl LS fm R A TR
JFER 7 - AL RRITEUS 4 BREESTER(FEOL-FEO04) © Ji [ MURIEAE R » SeEZUARAIG SR
5 tH BEE B R(FEO )Y B 41 B f0 - B S B R B ER IR M - BT e EEE A -
RN 8% B ) &) HEEE AR (Potato Dextrose Agar, PDA)FREEL |V ISR - HIFHAHEA
RAEHES  HEOROG  REZWMELE > AHBEEOOE)E - AT PREEZERE)
R fIF-(macroconidia) 7z JEREFHT-(chlamydospore) » #EEHZLF/ N T-(microconidia) &4 % -
#E— B F A internal transcribed spacer region (ITS) ~ B-tubulin2 (B-tub2)}; translation
elongation factor 1 alpha (EF-10)55 = {EEH 7 BT EFYILLE MM EkR T RBEZ
FIESC N2 F. sulawesiense (FIESC 16)E1 F. pernambucanum (FIESC 17) _{E53458f » X DL F
pernambucanum JIREAVESAEE » HESERORIEME - 1R EPkEE =& - UEFER
B~ B0 o IR - 3 5 TREEE AT L R EE R R MO - SRS THE
W B RAT B 258 B = S B IR DI SR M B S R 1T s e B U L AR SR A
VWS ERIEE F pernambucanum HNHIEEEE » ¥ F. sulawesiense RIJEHIEIME -
RASED | EE \SRIER ~ Fusarium incanatum-equiseti species complex ~ S 52 M 434 ~

Fusarium sulawesiense ~ Fusarium pernambucanum

[l

HiJ

PR N(Cucumis melo L.) » XAHK > HARINER BT REESUER TNEDLER K © RN
FEEEREEZ - EEENER - BENXENEIRE RIS R IT RS &R 2021 £51H - A5
EEEAFEAETEAT 88 A > QYERE 6%HER - REMUBRBEARIE/E - THERETTHS
N E IV ERSE - (EERERESURTT - SnEAEE R NG EEILREN SN E e

TE R R B DB R SRR S 1059 5
JTEb T B g2 T BRI RSB E B B ST & -
MTBIR LT B G SR B Y BRFThER S B -



94 EhE N RS R — 1\

NTHEE 300 TTHIE(E > BEIRREAAED  HEREBEEMFIES - KB R R
wx 5 HE AR EERE - AR Y ROVRE o EEEIIE AR (H Pythium
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Table 1. The identification code, collection date and location of each isolate used in this study.

Isolate number Date Location

FEO1 2020.12 Xiushui, Changhua

FEO02 2021.01 Tianwei, Changhua

FEO3 2021.01 Wauri, Taichung

FE04 2021.01 Waufeng, Taichung
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Table 2. The reference isolates used for phylogenetic analysis.

Species Strain number ITS B-tub?2 EF1 References
E acuminatum LC13791 MWO016644 MW533990 MW620105 23
E acuminatum LC1379%4 MWO016647 MW533993 MW620108 23
F arcuatisporum LC12147 MK280802 MW533837 MK289584 22
F. arcuatisporum LC11639 MK280840 MW533836 MK289586 23
F. asiaticum LC13773 MWO016607 MW533962 MW620068 23
F. asiaticum LC7143 MWO016637 MW533984 MW620098 23
E citri LC13698 MWO016525 MW533847 MWS594368 23
E citri LC7937 MK280797 MW533849 MK289640 22
F compactum LC13700 MWO016527 MW533850 MW594370 23
F. guilinense LC12160 MK280837 MWS533851 MK289594 22
F hainanense LC11638 MK280836 MW533852 MK289581 22
FE humuli CQ1039 MK280845 MWS533857 MK289570 22
F incarnatum LC13705 MWO016532 MW533871 MW594375 23
FE ipomoeae LC12165 MK280832 MW533878 MK289599 22
F irregulare LIM1544 MWO016538 MW533886 MW594381 23
F kyushuense LC0725 MWO016613 MW533967 MW620074 23
F nanum LC1384 MK280842 MWS533890 MK289611 22
F. pernambucanum LC12148 MK280778 MW533893 MK289587 22
FE sulawesiense LC12170 MK280841 MW533908 MK289604 22
FE tanahbumbuense LC13726 MWO016553 MW533910 MWS594396 23
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Fig 1. The symptoms of Fusarium fruit rot disease on muskmelon. The brown spot (A and B) with sunken

symptoms on matured muskmelon fruit in fields (C and E) and the brown color mycelium were
observed and colonized on the fruit surface (A to D). Pathogen invasion of fruit (F).
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Fig 2. The pathogenicity test of FEOI isolate on muskmelon. The tested isolate could infect the mature

198 kAl

fruit tissues (arrow) with wounds (A) or without wounds (B) by using mycelium and conidia as
inoculum sources. The tested isolate could cause symptoms on the young fruit surface by using
mycelium (C) and conidia (D) as inoculum sources, but the pathogen could not invade the
under-surface tissues.
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Fig 3. The colony type of the tested isolates on PDA in this study. The left part was the surface view, and
the right part was the reverse view of the isolates on PDA.
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Fig 4. The morphology characteristics of the Fusarium fruit rot disease on muskmelon. The isolates
formed macroconidia on monophilades conidiophore (A), and the tested isolate could produced
single or chain chlmydospores on Water Agar (B to C). The macroconidia were observed with 4-5

cells (D to E).
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Fig 5. Three-locus combined dataset (ITS, [-tub2 and EF-1a) showing the phylogenetic relationships of
the Fusarium fruit rot isolates in this study and the reference species within the three Fusarium
phylogeny species complex.
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Fig 6. The fungicide (chlorothalonil) sensitivity test of the isolates of Fusarium rot disease on muskmelon.

The numbers mean the different concentration (ppm) treatments of chlorothalonil.
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Characteristics and Fungicides Sensitivity of
Fusarium incanatum-equiseti Species Complex which

Causing Muskmelon Fruit Rot Disease in Taiwan'
Yu-Fang Huang >, Chao-Jen Wang * and Hui-Ru Pan °

ABSTRACT

A newly emerging disease with brown spots and water-soaked symptoms on muskmelon has been
reported in the central region of Taiwan since 2019. The fruits showed crack and rot symptoms and made
severe losses to the yield. The symptoms are similar to the Fusarium incanatum-equiseti species complex
(FIESC) which has been published to cause the fruit rot disease in Taiwan in 2022. To clarify the
characteristics and controlling methods of this pathogen, four isolates were collected from the diseased
fruit samples in Changhua County (Tianwei and Xiushui Township) and Taichung City (Wuri and Wufeng
Dist.), respectively. The pathogenicity test results indicated that the FEOI isolate, using spores or
mycelium as an inoculum source, could infect the muskmelon fruits without wounds and causing the
same fruit rot symptoms in the field. These isolates could produce abounded aerial hyphae with white,
light orange to pink color on Potato Dextrose Agar medium and accumulated yellow pigment on the back
side of the medium. The macroconidia and chlamydospore were found in all tested isolates, and no
microconidia were observed. The multiple sequence alignment method was used in this study with
internal transcribed spacer region (ITS), B-tubulin2 (TUB2), and translation elongation factor 1 alpha
(EF-1a) gene sequences. The phylogeny results indicated that the four isolates could be attributed to
Fusarium sulawesiense (FIESC 16) and F. pernambucanum (FIESC 17) in Fusarium incanatum-equiseti
species complex (FIESC). Moreover, the sensitivity of FIEST isolates on five fungicides (trifloxystrobin,
chlorothalonil, carbendazim, fluxapyroxad and fluopyram) were evaluated with the inhibition efficacy on
mycelial growth rate and spore germination rate. The results indicated that the Tianwei isolate strongly
resisted trifloxystrobin and carbendazim. Furthermore, the inhibition ability of fluxapyroxad and
fluopyram was not practical for the tested isolates. The chlorothalonil had a significant inhibition

efficiency on F. pernambucanum, but not on F. sulawesiense.

Keywords: Muskmelon fruit rot disease, Fusarium incanatum-equiseti species complex, fungicides

sensitivity, Fusarium sulawesiense ~ Fusarium pernambucanum
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