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Fig. 1. Map of study area.

: pine stands of the Fukiagehama National Forest.
B : pine stands of private forests. Solid and dotted
lines show the cource of flights for the aerial photographs
of the stands infested with pine wilt disease in 1992 and
1993, respectively. Roman numerals ( I —VI) show the
plots where pine wood pieces were collected to extract
the pine wood nematode.

mOFETT v + #1992 B Id 3 ADOMBEIBVIZ6T  HBEGOEGEERD, MEXRE#EEL. Ihb
AT, 19934 BT 2 ROMBIBVICSSHFTRRE L D% b &I, ABHBAOY ORBEREL XD L

(Fig.1). BWESay b2 4250D100X100m D ¥ I 4 BRI X L7,
77y MG L, MEFEERWTEY T ay B AHEER50% L L,
FOHELRBEEET L7 0y ORSHEG LK W RETEER26—49%,



R EiED~ Y8

Table 1. Annual changes in the loss of pine trees due to pine wilt disease at the
Fukiagehama National Forest

Loss of pine trees (i)

Year Ichiki Hiyoshi Fukiage Kinpou Kaseda Total
(70 ha) (85 ha) (452 ha) (733 ha) (156 ha) (1496 ha)
1972 3,499
1973 1,893
1974 884
1975 1,356
1976 1,441
1977 1,901
1978 1,872
1979 1,392
1980 3,367
1981 6,193
1982 4,818
1983 6,375
1984 8,159
1985 3,262
1986 2,725
1987 -
1988 o4 22 476 2,631 461 3,644
1989 o1 15 367 1,441 567 2,441
1990 44 33 429 1,527 927 2,960
1991 104 107 538 2,046 2,111 4,906
1992 217 294 939 5,359 4,220 11,029
1993 284 459 807 4,768 1,805 8,123
1994 486 430 2,107 10,689 730 14,442

(from the Kagoshima District Forest Office)
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Fig. 2. Annual changes in the spatial patterns of pine wilt from 1992 to 1994.
Il : Mortality rate was > 50%.
B : Mortality rate was 26—49%.
BE= : Mortality rate was 11—25%
: Mortality rate was < 10%.
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Table 2. Results of the extraction of the pine wood nematode from dead pine

trees
Plot No (Pine sawyer, Nematode) No. of trees
' (+, +)° (+, =)® (—, +)¢ (—, —)° examined
I 7 0 1 3 1
m 4 1 7 9 14
v 0 0 0 21 91
v 6 2 8 5 21
n 7 4 0 0 11

*: Feeding tracks or oviposition scars of the pine sawyer were observed and the

nematodes were extracted.
b e

not extracted.

. Feeding tracks and oviposition scars were observed but the nematodes were

. Feeding tracks and oviposition scars were not observed but the nematodes

were extracted.

were not extracted.
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Summary

We surveyed the spreading of the mass mortality of Pinus thunbergii in the Fukiagehama National Forest
of the Kagoshima District Forest Office and in its adjacent areas in Kaseda City, Kagoshima Prefecture, dur-
ing the period from 1992 to 1994 by aerial photographs and direct on-the-spot observations. The higher mortality
of pine trees was observed in peripheral parts of a stand. Almost all the dominant pine trees in a stand were
dead within three years after the observation of 10-25% of mortality of pine trees. The area within which a
severe mortality had been confirmed shifted northward along the shoreline for about 9 km from during the
period from 1992 to 1994. The pine wood nematode, Bursaphelenchus xylophilus, was extracted from dead pine
trees at a higher rate. Therefore, the mass mortality of pine trees in this area should be caused mainly by the
pine wilt disease. However, flooding in summer of 1993 caused a severe mortality .of pine trees (mortality rate
was higher than 95% ) in some localities at the Fukiagehama National Forest. In such localities, the diffusion

of pine wilt disease was dependent on the distribution of the pine wood nematode in the surrounding areas.



