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* SakuTA, Kotaro, GYOKUSEN, Koichiro, YAHATA, Hisashi and Sarro, Akira : Abnormal symptoms
in roots of Pinus thunbergii seedlings inoculated with Bursaphelenchus xylophilus.
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Fig. 1 Changes of root length and base xylem pressure potential (BP) of
needles in two P. thunbergii seedlings (C-1, 2) treated with
distilled water.

Notes : White circles () represent BP. Bars represent the root
length. Gray and blank parts in bars show the brown and white
colored roots, respectively. Arrows indicate the day of treatment
with distilled water. (a) : C-1 seedling, (b) : C-2 seedling,
Bl s 2k (C-1, 2) ORREHIFOHED
AEERT ¥ v (BP) OF{L
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Fig. 2 Changes of root length and base xylem pressure potential (BP) in
three P. thunbergii seedlings inoculated with B. xylophilus (I-1, 2
and 3).

Notes : White circles () and bars are same as in Fig. 1. I, 1I,
Il and IV represent stages of disease symptom. I, reduction of
oleoresin flow ; II, cessation of oleoresin flow ; IlI, previous year
needles change in color and 1V, current year needles change in
color. Arrows indicate the day of inoculation. (a) : I-1 seedling, (b)
: I-2 seedling and (c) : I-3 seedlig.
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Fig. 3 Water contents in control and inoculated P. thunbergii seedlings in
each stages of disease symptom.
Notes: Screened, blank and meshed bars represent the mean values
of water contents in needles, stems and roots, respectively. Blank
circles show water content in each segment of seedlings. Vertical
lines represent S. D. And I ~IV are same as in Fig. 2.
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Fig. 4 Nematode densities per unit dry weight in inoculated P. thunbergii seedlings in
each stages of disease symptom.
Notes : Blank and meshed bars show the mean values of nematode density in
above and below ground, respectively. Blank circles show nematode density in
each segmet of seedlings. Vertical lines and I ~IV are same as in Fig. 3.
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Summary

Root growth of Pinus thunbergit PARL. seedlings inoculated with Bursaphelenchus xylophilus
(STEINER et BURER) NICKLE were investigated using root system observing boxes. The roots of
seedlings inoculated with Bursaphelenchus xylophilus stopped growing on the 3rd day after
inoculation. At this point, abnormalities in oleoresin flow and base xylem pressure potential (BP)
which indicates the water status of seedlings, were not observed. However, decreasing the length of
white colored roots at the extremity of the roots coincided with the cessation of root growth. On the
12th day after inoculation, white colored roots disappeared, oleoresin flow ceased and the decline of
BP began. Moreover, abnormal increment of water content in the roots observed. Subsequently,
decline in BP and discoloration of needles advanced dramatically, and seedlings inoculated with
Bursaphelenchus xylophilus died. Pinus thunbergii seedlings inoculated with Bursaphelenchus
xylophilus, wilting symptoms which constitute a characteristic feature of the disease appeared after
cessation of roots growth. It was therefore we concluded that the wilting symptoms of Pinus
thunbergii seedlings inoculated with Bursaphelenchus xylophilus have greatly been under the influence
of physiological damage to the roots.

Key words : Pine wilt disease, Pinus thunbergii PARL., root growth, water potential





