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A pathogenic isolate of Fusarium, F. oxysporum f. sp. batatas O-17 (PF), causes wilt disease
in leaf etiolation in sweet potato (Ipomoea batatas) and morning glory (Ipomoea tricolor).
Extracts from PF cultures were screened for phytotoxic components using a growth inhibition
assay with morning glory seedlings. The extracts were fractionated using differential solvent
extraction and two active compounds, ergosterol and fusalanipyrone, were isolated from the
less-polar fraction. Growth inhibition of morning glory seedlings showed a sigmoidal dose-
response relationship, with fusalanipyrone exhibiting a two order of magnitude higher EC50
value than ergosterol (18 nm and 1.6 µm, respectively). Both compounds showed lower
growth inhibition activity towards lettuce seedlings (Lactuca sativa). This study provides in-
formation on the phytotoxic components of PF and discusses the mechanism behind PFf-
induced phytotoxicity.
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Introduction

Wilt disease caused by pathogenic Fusarium is
often found in many plants (Komada, 1976; Baker
et al., 1978; Nakamura, 1981; Ogawa, 1988). It has
been shown that pathogen-produced toxins play
important roles in interactions between plants and
pathogens (Savard et al., 1990; Abbas et al., 1992;
Knogge, 1996). In the case of Fusarium wilt of
sweet potato, the disease symptoms (leaf etiola-
tion and wilting) are induced by treatment with
cell-free filtrate cultures of the pathogen, Fusa-
rium oxysporum f. sp. batatas O-17 (pathogenic Fu-
sarium: PF) (Ogawa, 1988). This observation
strongly implies contribution of toxic compo-
nent(s) produced by PF to the disease symptoms,
which has not yet been described.

We have reported a facile model using morning
glory (Ipomoea tricolor) to study the interactions
between Fusarium spp. and plants (Shimizu et al.,
2000, 2005), in which PF also exhibited pathogen-
icity against morning glory and caused leaf etiola-
tion and wilting. In this study, the phytotoxic com-
pounds produced by PF were explored using
morning glory seedlings as test plants.
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Materials and Methods

Chemicals

All chemicals were purchased from Nacalai
Tesque (Kyoto, Japan) or Wako Pure Chemicals
(Osaka, Japan) unless otherwise specified.

Seedling assay

The seeds of morning glory (Ipomoea tricolor
cv. Heavenly Blue, purchased from Sakata Seed,
Yokohama, Japan) were placed on a filter paper
in a glass dish (16 cm I. D.) with 10 ml of sterilized
water. The seedlings were incubated for 24 h at
25 ∞C under continuous lighting were used as the
test plant (0.8Ð1.0 cm length). Test fractions or
compounds were assayed as described below. The
portion of the fractions or the compounds dis-
solved in ethyl acetate was dropped on the filter
paper. After air-drying the filter paper to remove
the solvent, 10 ml of sterilized water with 0.05%
(v/v) Tween 20 was poured into the dish. The seed-
lings were put on the filter paper and incubated
for 3 d at 25 ∞C under continuous lighting, after
which the length of the seedlings was measured.
Lettuce seedlings (Lactuca sativa cv. President,
purchased from Takayama Seed, Kyoto, Japan)


