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ABSTRACT

Fungal pathogens cause major problems in crop production by reducing crop yield and
quality during growth and storage. This study evaluated the occurrence of fungal pathogens
in onion bulbs (Allium cepa L.) and identified pathogenic fungal species using morphological
and molecular analyses. Onion samples were collected from 20 onion-cultivated fields and
stored in Muan, Hamyang, and Changnyeong. Most onion samples were contaminated with
Aspergillus (49.51+36.3%), followed by Fusarium (27.2127.4%) and Penicillium (4.9 % 4.4%).
The extent of fungal contamination varied among cultivars. Red and yellow onions were
predominantly contaminated with Aspergillus (6.0-100%), whereas white onions showed
a higher prevalence of Fusarium (50.0-73.3%). A total of 174 fungal colonies were isolated
from onion samples, containing mainly A. welwitschiae (42.0%), followed by F. proliferatum
(24.8%), P. brasilianum (6.3%), P. glabrum (5.2%), F. oxysporum (4.6%), F. commune
(2.3%), A. montevidensis, and P. brevicompactum. Notably, A. welwitschiae (94.8%) and
F. proliferatum (72.9%) were the most prevalent species within the genera Aspergillus
and Fusarium, respectively. Other genera including Bipolaris, Chaetomium, Circinella,
Cladosporium, Coprinellus, Curvularia, and Talaromyces, were also detected. These findings
can serve as a tool for developing control strategies to protect onion crops against plant
pathogenic fungi during cultivation and storage. Further field studies using various cultivars
are required.
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Fig. 1. Occurrence of fungi in onion bulb samples.

Table 1. Occurrence of fungi according to the color of onion bulbs

Bulb skin color” Total fungi Aspergillus spp.  Fusarium spp.  Penicillium spp. Others
Yellow (n=6) 80.2+282 68.0+40.3 173+224 40+50 25+0.5
Red (n=3) 96.7+4.7 81.3+£19.8 23.6+21.6

White (n=3) 88.7+16.0 31.6+85 644+103 10.0£0.0
Total 864+22.7 622+35.6 33.3+£282 40+5.0 50+3.6

“The numbers in parentheses indicate the number of onion cultivars collected for each bulb color.

A FF 4500 tieh F50] 2d=E AR 2, & F80] 2= TR 7 =

Al Uebtom, ofoj A Fx|utt, AL, eho| B 02 LENIThH(Fig. 2). 7HEFRRRoll A
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& UERI{CH(Fig. 3).
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Fig. 2. Occurrence of fungi according to the onion cultivar.
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Fig. 3. Occurrence of fungi according to the cultivation region of onion. Ma, Muan; Hy, Hamyang; Cn,
Changnyeong.
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a1, P brevicompactum, P, citrinum, P, ochrochloron 50| 2] %] At} 1 20| Alternaria, Talaromyces,
Chaetomium, Cladosporium, Coprinellus, Bipolaris, Circinella, Itpex, Phaeosphaeria, Curvularia 50| 1
Eli=pel=g

oA 22]H A. welwitschiae2] et 541 5474 tf/d= B715k7] Hlsh 1TS2F cMD
GHAE 0] &5}0] AES BAS 534510tk 73702 A. welwitschiaew 5= & Uloll A 37119] &
A 122 PA5IA L, 7)20) B 1H A, welwitschiae CBS 139.542}F 100% SAMI S 7M1= 43
£0]87.7% (n=64)2 7} o] E2] =] A hFig. 4). A. welwitschiae] ITS region 714192 A. niger
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2fe] 47| M7 SAFES: BlTBHICE. A, welwischize E Uol 4 5314 Zfol= aMD 577

Table 2. Number of fungal isolates from onion bulbs

Genus Species Number of isolates (%0)" Frequency (%)
Aspergillus (n="77) A. welwitschiae 73 (94.8) 42.0
A. montevidensis 339 1.7
A. sydowii 1(1.3) 0.6
Fusarium (n=59) F proliferatum 43 (72.9) 247
F oxysporum 8(13.6) 4.6
F. commune 4(6.8) 23
F acuminatum 2(34) 1.1
F tujikuroi 1(1.7) 0.6
F solani 1(1.7) 0.6
Penicillium (n=26) P, brasilianum 11(42.3) 6.3
P, glabrum 9(34.6) 52
P, brevicompactum 3(11.5) 1.7
P, citrinum 2(7.7) 1.1
P, ochrochloron 1(3.8) 0.6
Others 10 species 12 6.9
Total 174 100

“The numbers in parentheses indicate the frequency of occurrence within each genus.

A. welwitschiae CBS 139.54
OB-276 (n=64)
OB-122 (n=3)
OB-196 (n=6)
A. niger NRRL 326

78
92
100

95
— A. tubingensis NRRL 4875
[~ A. neoniger CBS 115656
A. piperis CBS 112811

98

A. eucalypticola 53A2
A. brasiliensis CBS 101740

A. carbonarius NRRL 369
—_—
0.02

Fig. 4. A maximum likelihood tree derived from the combined sequences of the ITS and CMD genes of
Aspergillus section Nigri isolates from onion bulbs. Bootstrap values (1,000 replicates) greater than 70%
are shown next to branches.
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82[ F. proliferatum MRC 2324
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OB-155 (n=11)
1001 OB-285 (n=5)
97 F. fujikuroi MRC 1784

100 OB-290 (n=4)
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100 [ F. commune MRC 2564
L OB-27 (n=4)

0 98 ‘ ~ OB-29 (n=2)
100 | OB-33 (n=4)
84 | J F. oxysporum NRRL 25387
97! 0B-24 (n=2)
F. thapsinum NRRL 25229
F. verticillioides MRC 2228
F. avenaceum NRRL 25128
/7 F. tricinctum NRRL 25481
99 \_I' F. acuminatum NRRL 45994
100 OB-28 (n=2)
‘ F. asiaticum MRC 1963
| F. solani MRC 2565
100 OB-30 (n=1)

100

100

100 ‘

0.02

Fig. 5. A maximum likelihood tree derived from the combined sequences of the TEF-1a and RPB2
genes of Fusarium isolates from onion bulbs. Bootstrap values (1,000 replicates) greater than 70% are

shown next to branches.
99 [ P. brasilianum CBS 253.55
l L 0B-289 (n=11)
100 ‘ P. simplicissimum CBS 372.48
‘ ‘ P. annulatum CV0037
99 \ [ P. ochrochloron CBS 357.48
100 OB-302 (n=1)
P. roseoviride DTO 090-12
A 100 [ P.glabrum CBS 125543
L 0B-163 (n=9)
P. steckii CBS 260.55
100 P citrinum NRRL 1841
100 OB-188 (n=2)
[ P. olsonii CBS 232.60
100 | [~ P. brevicompactum CBS 257.29
100 OB-191 (n=3)
0.050

Fig. 6. A maximum likelihood tree derived from the combined sequences of the ITS and BT genes of
Penicillium isolates from onion bulbs. Bootstrap values (1,000 replicates) greater than 70% are shown
next to branches.
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Table 3. Pathogenicity of Fusarium species isolated from onion bulbs

Isolates Identification Cultivar Severity (%)
OB-24 F oxysporum ‘White onion ND
OB-27 FE. commune ‘White onion ND
0OB-28 F acuminatum ‘White onion 184
OB-30 FE solani ‘White onion 149
OB-33 F oxysporum White onion 149
OB-44 F. oxysporum Red onion ND
OB-51 FE proliferatum Red onion 149
OB-124 E proliferatum Eumjinara 759
OB-131 FE proliferatum Mapsihwang ND
OB-137 FE proliferatum ‘White One ND
OB-141 E proliferatum Katamaru 874
OB-142 F oxysporum Katamaru 13.8
OB-153 E proliferatum Wonye30008 ND
OB-172 FE proliferatum Wonye30005 ND
OB-284 FE proliferatum Gold onion 63.5
0OB-290 FE fujikuroi Gold onion ND
OB-298 E commune Gold onion ND
OB-301 E proliferatum Gold onion ND
ND: not detected.
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