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The First Report of Fusarium solani Causing Wilting in Cnidium
officinale in Korea
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Cnidium officinale is a perennial herb belonging to the family Umbelliferae. Its origin is China and is also dis-
tributed in Korea and Japan. In 2017, a phenomenon of browning and wilting of leaves was discovered in the
cultivation field of the National Institute of Forest Science, Suwon, Korea. The pathogens isolated from plants
were consistent with Fusarium solani as a result of morphological examination and molecular phylogenetic
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analysis. This is the first record of F. solani on C. officinale in Korea.
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Chidium officinale Makino is a perennial crop that belongs
to the Apiaceae family and it is used as a natural medicine
in Asia. C. officinale has been reported to possess anticancer,
antioxidant, and platelet aggregation inhibition properties.
Therefore, health-related research on C. officinale is con-
ducted in food processing, pharmaceutical, and cosmetic
industries. In Korea in 2017, approximately 1,297 tons of C.
officinale were produced, making this plant the fourth most
abundate herbal medicines (Ministry of Agriculture, Food
and Rural Affairs, 2018). However, plant diseases reduce its
production and affect the growth of the roots that are used
as medicine. Erwinia rhapontici, Colletotrichum gloeosporioi-
des, and Fusarium sp. have been reported as pathogens of C.
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officinale in Korea. And so far, the pathogen causing leaf wilt
symptoms in C. officinale has been identified as Fusarium sp.
In 2017, we observed that the leaves of C. officinale turned
brown and wilted in the cultivation field of the Forest Bio-
resources Department, National Institute of Forest Science,
Suwon, Korea. The symptom:s initially appeared as small,
brown lesions on the edges of the leaves (Fig. 1A). After 2 or
3 weeks, the entire plant had wilted and dried up (Fig. 1B).
To isolate potential pathogens from the infected leaves and
roots, small sections (5 mm?) were excised from the lesions.
These sections were surface-disinfested with 1% NaOCI for
1 min and were then rinsed thoroughly with sterile-distilled
water. These fungi were then transferred to water agar and
potato dextrose agar (PDA) plates and were incubated at
25°C. The isolated strain developed white or brownish sub-
merged hyphae (Fig. 1C) in cloud form and appeared to
contain macroconidia and microconidia (Fig. 1D). The mac-
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Fig. 1. Symptoms of Fusarium wilt caused by Fusarium solani and morphological characteristics of F. solani. (A) Occurrence of Fusarium wilt
in a farm in April 2017. Wilted plants among the healthy (B), colony morphology on potato dextrose agar after 10 days of incubation (C),
macroconidia and microconidia (D) and pathogenicity test of the isolated pathogen on Cnidium officinale (E, F).

roconidia were relatively wide and straight, had 3 to 6 septa,
and measured 21-65x3-5 pm. The microconidia were either
ovoid, ellipsoidal, or fusiform, with 0, 1, or occasionally 2 sep-
ta, and measured 8—18x2-5 pum. These morphological char-
acteristics match those of F. solani. Pathogenicity tests were
performed by spraying a conidvial suspension (10° conidia/
ml or sterile water for the control) into the healthy plant pots.
After inoculation, the plants were kept in a growth chamber

at 25°C with a relative humidity of 80—90%. After 5 days, yel-
low discoloration was observed on plant leaves, and 7 days
later, their leaves had turned brown and wilted, which is
similar to what is observed on naturally infected leaves (Fig.
1E, F). The pathogens were re-isolated from the symptom-
atic tissues and their colonies were cultured on PDA once
more. Molecular analysis was performed to support the mor-
phological characteristics identified earlier. Fungal isolates
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Fig. 2. Phylogenetic relationship between Fusarium solani and other Fusarium species, constructed using the maximum likelihood method
and Tamura-Nei model (Tamura and Nei, 1993), based on the combined internal transcribed spacer region gene sequences.
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were characterized by sequencing their internal transcribed
spacer (ITS) rDNA region using ITS4/ITS5 primers (Gardes and
Bruns, 1993; White et al., 1990) on SolGent Co,, Ltd. (Daejeon,
Korea). The sequences of isolate (accession no. MK934409)
matched F. solani (accession nos. MT638068, MT007291)
sequences in GeneBank with a similarity score of 99% (Fig.
2). For phylogenetic analysis, the phylogenetic tree for the
nucleotide sequence in the ITS region was prepared by the
maximum likelihood method using MEGA X (Fig. 2) (Kumar
et al, 2018), and the genetic distance of the nucleotide se-
quence was calculated using the Tamura-Nei model, and
bootstrap analysis was performed with 1,000 iterations. The F.
solani KFS1 strain used in this study was deposited with the
Korean Agricultural Culture Collection (KACC) under the ac-
cession number KACC49599. The morphological characteris-
tics, pathogenicity, and molecular data of the fungal isolates
corresponded with those of F. solani. To our knowledge, this
is the first report of F. solani as a pathogen of C. officinale in
Korea.
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