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Figs 1-6. Disease symptoms of Zamia furfuracea caused by Phytophthora cinnamomi and morphologies of the pathogen. A
moderately infected plant (Fig. 1) and a serious infected plant (Fig. 2); The longitudinal section of a diseased stem with brown
discoloration and gummosis (Fig. 3); The colony patterns of the isolate 21160 grown on 5%CV-8A and PDA for 6 days under
room temperature (Fig. 4); Sporangia (S), chlamydospores(C), and hyphal swellings(H) in liquid condition (Fig. 5) and a internal
proliferating sporangium (Fig. 6). (Bar=50 m)
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Phytophthora cinnamomi
5% CV-8
Fig. 7. Daily growth curve of 3 isolates of Phytophthora
cinnamomi isolated from Zamia furfuracea on 5%CV-8 agar
at different temperatures (6 days).



13 3 2004236

ABSTRACT

Ann, P. J. 1,2, Tsai. J. N. 1, and Wang, I. T. 1 2004. Phytophthora cinnamomi on Zamia furfuracea in Taiwan.

Plant Pathol. Bull. 13:233-236. (1. Plant Pathology Division, Agricultural Research Institute, Wufeng,

Taichung, Taiwan; 2. Corresponding author, E-mail: pjann@wufeng.tari.gov.tw; Fax: +886-4-23338162)

Serious seedling decline of Zamia furfuracea was found at Tsaotuan, Nantow in the summer of 2001.

The leaves of the affected seedlings became smaller and yellow at the early stage and their root systems

were necrotic and seriously rotted. The internal tissues of affected stems turned brown and soft with

gummosis.  The diseased plants grew slowly and died eventually. Three isolates of Phytophthora were

isolated and all of them caused disease symptoms similar to those appearing in the field on the inoculated

young seedlings. The same fungi were reisolated from the inoculated diseased seedlings. The isolated

Phytophthora grew on V-8 agar at temperature ranging from 8-32 with the optimum temperatures of 24-

28 . The fungal colonies showed rosette pattern on PDA plates. Hyphal swellings were spherical, irregular

to coralloid, clustered or single. Sporangia were not formed on agar plates but were produced abundantly in

soil extract solution or washed with mineral solution. Sporangia, 42.5-(53.5)-65.0 27.5-(32.1)-35 m,

were non-papillate and non-deciduous, and displayed nested and extended proliferation in water. The ratios

of L/B were 1.21-(1.67)-2.7. Chlamydospores, 25-(31)-35 m, were spherical and thin-walled. All of the

three Phytophthora isolates belonged to A1 mating type. None of them form oospores themselves when

paired with A2 type of P. parasitica. However, they were able to stimulate A2 to initiate sexual reproduction.

The Phytophthora was identified as Phytophthora cinnamomi Rands according to Waterhouse' key. This is

the first report of Phytophthora disease of Zamia furfuracea in Taiwan as well as in the world. 
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