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- The study results can be used as basic data for establishing a control strategy for red bean brown leaf blight.

*Corresponding author Abstract: Milky white spots appeared on red bean leaves in a red bean cultivation
Seongkyun Lee area located in Jangyeon-myeon, Goesan-gun, Chungbuk Province. After culturing
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the pathogen in PDA medium, their morphology was observed, and their genes
were BLAST-searched in the National Center for Biotechnology Information (NCBI).
The pathogen was identified as a fungus called Rhizopus arrhizus. As a result of re-
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showed a bright color and then changed to dark gray over time, with mostly spherical
sporangia. The sporangiospores were spherical or elliptical, mostly irregular, and small
in size. Therefore, based on these results, this disease has not yet been reported in red
beans and was called red bean brown leaf blight caused by Rhizopus arrhizus A. Fisch
(syn. R. oryzae).
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Fig. 1. Symptoms of red bean abnormalities caused by Rhizopus arrhizus. Initial (A), middle (B), and final (C) symptoms.
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Red bean brown leaf blight caused by Rhizopus arrhizus

. Rhizopus arrhizus in this study
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Fig. 2. Phylogenetic analysis using ITS showing the closest known relatives of Rhizopus arrhizus. DNA sequences from the NCBI nucleo-
tide database were aligned using Multiple Alignment using Fast Fourier Transform (MAFFT), and a phylogenetic tree was constructed using
the neighbor-joining method. Numbers above the branches indicate bootstrap values. Bars indicate the number of nucleotide substitutions

per site.

accession number MT603964.1 5)<F A714E°] 100% &
25+ ™, neighbor-joining ‘&%= 53l phylogenetic
tree’s 1242 AT R. arrhizus@t grouping®| ©]Fo1#
CF(Fig. 2). TRt -F-02F A7t oy} W ato] 9 o
ElE TS A3} PDA HiA|O A HiFE +F (colony)
Z71°l= 92 M-S woprt Hie 713te] A|&d R of
o S o Haf MskH o EAPS (sporangia) ] &
F b2 7901, 1 A7 A7l °F 50~220 pL A
ZE A} ZARGEZ} (sporangiospore) 2] ¢ 1+ EE
Bt o s difde] o] EfAskla I A7]= of

4~10 ym 2 - Qo™ T2 (sporangiophore)+>
12~16 um®| 7S 7HAT (Fig. 3). o]k &o] 2] ol
Aol A =215 R. arrhizus (syn. R. oryzae)= CABI and
Lunn et al. (1977)°] E1I3t R, oryzae®t FER7F o5 F-A
I (Table 1). FRF - oA Hale Egof £5
HO| R, oryzae2] 7% (brownish-grey to black-grey), Z}
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grey to black-grey), ZAFd (globose, hemispheric, 87~116
um), AL} (sub-globose, rhomboidal, 4~8 um), X
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Fig. 3. Symptom and morphological characteristics of Rhizopus arrhizus.A: Leaf blight symptoms, B: colony on PDA, C: sporangiospores, D:

sporangium, E: columellum, and F: rhizoid.

Table 1. Comparison of the morphological characteristics of Rhizopus oryzae fungus isolated from red beans

Characteristics Present isolate Rhizopus arrhizus?
Colony Color Light-grey to blackish-grey Brownish-grey to blackish-grey
) Shape Globose Globose
Sporangia . . L
Size 50-220 ym in diameter 30-210 pm in diameter
) Shape Sub-globose, limoniform Sub-globose, rhomboidal or limoniform
Sporangiospore
Length 4-10pum 4-10pum
Sporangiophore Diameter 12-16 um 7-20pum
#Described by CABI and Lunn (1977).
ZR37d (6~10 pm) 2 A, Ao, FA7} AT (Kwon et A=A
al. 2012; Hahm et al. 2014). R. arrhizus 7 27101 Yol FaiA o] ghgo] 47w
2t M2 FENSA S YTt Ao (Fig. 1A), o] A HgRke] 2717 AR 2
3 (KACC 410626)°ll 71551131, H7]14 92 National Mo 2 W5l (Fig. 1B), ¥ I F7]o] o|2H glo] ¢

Library of Medicine (National Center for Biotechnology
Information)®ll 5= (accession number OR93654)5}Itt.
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