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(H I J) (Crypturgus spp.)
Fig. 1. (A) Chinese fir wilt occurred in Taiwan, (B, C) the galleries and holes made by the bark beetles (Crypturgus spp.), (D) the
sapwood of infected stem appeared discoloration or mottling, (E) resin extruded, (F, G) discoloration of the diseased wood, (H, I,
and J) the adult bark beetle and pupae of Crypturgus spp. Scale bar = 250 m.
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Ophiostoma querci (OPH-110 ) Cellulose II
Fig. 2. Spectrum of residue derived from the cell walls of Ophiostoma querci (isolate OPH-110) is identical with that of cellulose
II from cotton.

Ophiostoma querci (OPH-110 & OPH-210 ) 2% (w/v)
Fig. 3. Effect of temperatures on mycelial growth of Ophiostoma querci (isolates OPH-110 & OPH-210) on 2%(w/v) malt extract
agar plates for 7 days.



(synnemata) (penicillate)

(holoblastic)

1.7-2.1 3.5-6.1 m
(11,14) Sporothrix sp.

(holoblastic)

1.8-2.5 3.3-5.5

m Cladosporium spp. (3,4)

(Ophiostomatoid fungi ) 

(110-130 m) (710-1625

m) (ostiolar hyphae)

2.1-2.8 4.3-5.3 m (

) MEA

12 1 200338

(A) (B) (C)
(D) Pesotum sp. (E) (F) Pesotum sp. (G H)

Sporothrix sp. (I) Sporothrix sp.
Fig. 4. The causal agent of Chinese fir wilt. (A) Perithecium, (B) Ostiolar hyphae, (C) Ascospores, (D) Synnemata, (E, F)
Conidiophores and conidia of Pesotum synanamorph (G, H, and I) Conidiophores and conidia of Sporothrix synanamorph.
Arrows in E, G and H indicate apex of conidiogenous cells, showing prominent denticles. Scale bars:A=140 m; B=15 m; C=5

m; D=50 m; E=10 m; F=10 m; G=10 m; H=5 m; I=10 m.
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Ophiostoma querci (OPH-110 & OPH-106
) ( 28 )

Fig. 5. Effect of temperatures on the production of perithecia
of Ophiostoma querci (isolates OPH-110 & OPH-106) on
2%(w/v) malt extract agar plates with banana leaf for 28 days.

Ophiostoma querci
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Ophiostoma querci (OPH-106 ) (ITS)
Fig. 6. ITS (internal transcribed spacer) sequence of Ophiostoma querci (isolate OPH-106). The primers used to amplify the ITS
region were ITS1-F (5'-CTTGGTCATTTAGAGGAAGTAA-3') and ITS4 (5'-TCCTCCGCTTATTGATATGC-3').

Ophiostoma querci

Table 2. Synoptic key to similar species of Ophiostoma querci
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ABSTRACT
Lin, T. C.1, Huang, J. W.1,2, and Hsieh, W. H.1 2003. Identification of Ophiostomatoid fungi associated with
Chinese fir wilt in Taiwan. Plant Pathol. Bull. 12:33-42. (1. Department of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan, R.O.C.; 2. Corresponding author, E-mail: jwhuang@dragon.
nchu.edu.tw, Fax: +886-4-22851676)

In the summer of 2002, a large area of the Chinese fir [Cunninghamia lanceolata (Lamb.) Hook. var.
lanceolata] in central Taiwan appeared permanent wilting on the leaves of individual branches or of the
entire tree. Many holes made by bark beetles (Crypturgus spp.) were observed in diseased tree trunks.
Galleries existed in the dead Chinese fir trunk were similar to those made by the European elm bark beetles.
The symptoms of Chinese fir wilt initially began with the leaves yellowing from the base of the branches
then turned brown, and finally the entire tree died. Upon removal of the bark the sapwood of infected stem
appeared discoloration or mottling. In cross section of the stem especially beneath the breeding galleries, the
browning appeared as a broken or continuous circle in outer ring of the sapwood and irregular discolored
zone in heartwood. Pesotum and Sporothrix species were consistently isolated from diseased tissues and
bark beetles and in pathogenicity test they caused leaf yellowing and death of branches on 2-year-old
Chinese fir. Perithecia of Ophiostoma sp. were also observed in the breeding galleries and sapwood adjacent
to the galleries. Perithecia superficial, black, base globose, 110-130 m in diameter. Neck straight,
cylindrical, 710-1625 m long, ostiolar hyphae present. Ascospore 1-celled, hyaline, orange section shaped,
without sheath, 2.1-2.8 x 4.3-5.3 m. Pesotum and Sporothrix anamorphs were produced. Pesotum sp.,
synnemata mostly erect, simple or branched near base, dark brown to black, conidia 1-celled, hyaline,
elliptical, 1.7-2.1 x 3.5-6.1 m, borne on blunt denticles; Sporothrix, conidiophores erect, simple or
branched, conidia borne on short, prominent denticles at the tips, or in whorls along the sides of
conidiophores, conidia frequently in small clusters, becoming catenulate by acropetal formation of new
conidia, chains often branched, 1-celled, hyaline, variable in shape, ovoid to oblong, 1.8-2.5 x 3.3-5.5 m.
The fungus was insensitive to cycloheximide and contained cellulose. According to the characters described
above and its host, the pathogen was identified as a member of Ophiostoma piceae complex. Analysis of the
ITS sequences revealed that the isolates showed 99% identity to O. querci (AF198238, AF198239,
AF211839, and AF211841, GenBank) and showed 98% identity to O. piceae (AF211843 and AF211845,
GenBank). The isolates were able to grow at a maximal temperature up to 32 . The colonies growing on
malt extract agar plates not only developed concentric rings, but also produced fancy aroma. Based on the
results, it was suggested that the pathogen is named as O. querci in Ophiostoma piceae complex.

Keywords: Chinese fir, Ophiostoma querci, Pesotum, Sporothrix, Bark beetles, ITS sequence.


