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Fig. 1. Cabbage yellows : (A) Fusarium wilt of cabbage
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occurred in the field ; (B)Diseased cabbage showed vascular

discoloration (arrowed).
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Fig. 2. Fusarium oxysporum f. sp. conglutinans in stem
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vascular section of infected cabbage plant under light
microscopy : (A) Hyphae of the pathogen existed in vascular
tissue ; (B) Microconidia in vascular tissue.
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Table 1. Morphology of Fusarium oxysporum

isolates FOC-JR-01 and FOC-YLO08 obtained from diseased cabbage plants.

Isolates FOC-JR01 FOC-YLO08
Morphology of colonies on PDA Purple Purple
Sporodochia over mycelia, Sporodochia over mycelia,
light orange light orange
Size of macroconidia 15.3 x 4.2 um 19.1 x 4.2 um
(8.7-24.6 x 1.0- 6.5 um) (7.1-41.9 x 1.0- 6.2 um)
Size of microconidia 9.0.x3.3um 9.1 x3.9 um
(6.1- 13.9 x 1.4- 6.2 um) (6.1-13.9 x 1.4- 6.5 um)
Size of Chlamydospores 9.1 x 8.7 um 8.0x 7.7 um

(5.1- 13.6 x 6.1- 14.3 um)

(4.2-13.3 x 3.1- 14.3 um)
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Table 2. Host range test of Fusarium  oxysporum

isolates FOC-JR01 and FOC-YLO08 in plant growth chamber
at 28°C for 28 days.

Pathogenicity reaction®

Name of crops

FOC-JRO1  FOC-YLO8

Cabbage (Brassica oleracea) + +
Cucumber (Cucumis sativus) — —
Lettuce (Lactuca sativa) — —
Radish (Raphanus sativus) — —
Sweet melon (Cucumis melo) — —
Sponge cucumber (Luffa aegyptiaca) — —
Asparagus-bean (Vigna — —
sesquipedalis)

Tomato (Lycopersicon esculentum) — —

Watermelon (Citrullus lanatus) — —

1 4 :Yes:; —:No
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Fig. 3. Morphologies of the pathogen of cabbage yellows,
Fusarium oxysporum f. sp. conglutinans : (A) Colony on
PDA plate ; (B) Colonies on PDA slants ; (C)
Chlamydospores ; (D) Macroconidium ; (E) Microconidia.
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Table 3. Pathogenicity test of Fusarium oxysporum f. sp.
conglutinans isolates FOC-JR01 and FOC-YLO08 on seven

cruciferous vegetables in the greenhouse.

Disease incidence (%)

Scientific name (Cultivar)

Crop name FOC-JRO1 ~ FOC-YLO8
Cabbage Brassica oleracea var. capitata

(Summer Summit ﬁ!gjﬂé‘) 100 47
Chinese kale  Brassica oleracea var.

alboglabra

(Wai-Chun £1H) 100 27
Mustard Brassica juncea subsp.

intergrifolia

(Ju-Pei 71 0 0
Turnip Brassica rapa subsp. rapa

(Tsugaru-Beni 5~ 3R) 100 33
Radish Raphanus sativus var.

longipinnatus

(Ming-Ho [H#1) 0 0

(WSTMH' 0.4 A fL) 0 0
Chinese Brassica rapa subsp. chinensis
cabbage

(Feng-Shan & [1)) 0 0
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Fig. 4. Effect of temperatures on mycelial growth of
Fusarium oxysporum f. sp. conglutinans isolates FOC-JR01

and FOC-YLO8 on potato dextrose agar plates for 7 days.
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Fig. 5. Effect of inoculum densities in infested media on
disease incidence of cabbage plants caused by Fusarium
oxysporum f. sp. conglutinans FOC-YL08 for 28 days.
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ABSTRACT

Chuang, M. K,, Li, S.Y., and Huang, J. W.* 2012. Identification for the causal agent of cabbage yellows in
Taiwan and its pathogenicity on cruciferous vegetable crops. Plant Pathol. Bull. 21: 29-38. (Department of
Plant Pathology; *Corresponding author, E-mail: jwhuang@dragon.nchu.edu.tw; Fax: +886-4-22851676)

Recently, cabbage yellows became severe in central Taiwan during summer season. The causal agent
of cabbage yellows was isolated from diseased plants and infested soil. In this study, fifteen isolates
FOC-JR01~06 and FOC-YL01~09 were obtained, and identified as Fusarium oxysporum f. sp.
conglutinans (Wollenweb.) W. C. Snyder and H. N. Hansen according to their pathogenicity test,
morphological, and molecular characteristics. Pathogenicity test showed that isolates FOC-JR01 and
FOC-YLO08 had virulence on cabbage (cv. Summer Summit), Chinese kale (cv. Wai-Chun) and turnip (cv.
Tsugaru-Beni). On potato dextrose agar, isolates FOC-JR01 and FOC-YLO08 grew well at 24-32°C, but
optimal at 28°C . Their colonies are white then turn to purple color under 12hr-light per day and produce
orange sporodochia. The pathogen is able to produce microconidia , macroconidia and chlamydospores.
Microconidia produced abundantly from monophialides only in false heads, one-celled, hyaline, elliptical
to allantoid, 6.1 ~ 13.9x 1.4 ~ 6.4 um (ave. 10.0 x 3.9 um). Macroconidia produced from
monophialides, hyaline, sickle-shaped, 2-4 septate (mostly 3-septate), 7.9 ~ 33.3x 1.0 ~ 6.4 um (ave.
20.6 x 3.7 um). Chlamydospores formed mostly in hyphae, terminal or intercalany, spherical to ovid, 4.7
~ 135x4.6 ~ 14.3um (ave. 9.10 x 9.45 um). The disease incidences of cabbage plants in the infested
media at population densities of 10°, 10%, and 10° (cfu/ml medium) were 33%, 83%, and 86%, respectively
at 28 days after sowing seeds. However, the disease incidences of cabbage plants grown in the infested
media at population densities of 250, 500, and 1000 (cfu/ml medium) were 93%, 100%, and 100%,
respectively; and the disease severities were 47%, 71%, and 76%, respectively at 21 days after

transplanting 21-day-old seedlings in the greenhouse.

Keywords: Fusarium oxysporum f. sp. conglutinans, Chinese Kale, Pathogenicity, Turnip
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