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Abstract: This study was carried out to provide basic information on physiological changes of 4-year-old
seedlings of Pinus thunbergii inoculated with pine wood nematodes by analyzing changes of symptom
development, stem and needle water content and nematode populations in stem. Twenty days after inoculation,
needles were discolored as an external symptom, and xylem drying and pith browning occurred at the above
and below of the inoculation sites as an internal symptom. However, xylem drying began to occur 10 days after
inoculation, which was determined by the difference in drying status of xylem and cortex between control and
inoculated seedlings. Although population of pine wood nematode increased from 5 to 10 days after inoculation,
it has increased dramatically from 10 to 20 days after inoculation when both internal and external symptoms
appeared. As the time passed by after inoculation with pine wood nematodes, water content of stem and relative
water content in current needles and branch gradualy decreased. As the number of nematodes increases, water
content of stem and relative water content of current needles and branches decreased significantly. There was a
positive relationship between the number of nematodes and xylem drying and/or disease development, but the
number of nematodes rapidly decreased as seedlings become severely diseased.
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Figure 2. Disease development on Pinus thunbergii seedlings inoculated with Bursaphelenchus xylophilus. White block : No
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disease development, grey block : Disease development. Error barsarethe mean+SD of threereplicates.
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Figure 3. Disease development (resin drying, xylem drying, and pith browning) in a cross-sectioned main stem after artificial

inoculation with Bursaphelenchus xylophilus.
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Figure 4. Change of nematode population in stem of Pinus
thunbergii inoculated with Bursaphelenchus xylophilus.
Error barsarethe meantSD of threereplicates.

80

20 | = Control
® —=— Inoculation
§ 60
C
3
~ 50 -
o
g
IS 40 *%
E *
2]
30 *

20

5 10 20 30 60

Tirre after inoculation (days)
Figure 5. Change of stem water content in Pinus thunbergii
seedlings inoculated with Bursaphelenchus xylophilus and
sterile water (control). Error bars are the meantSD of three
replicates. * and ** indicate significance at 5% and 1%
levels, respectively.
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Figure 6. Change of stem relative water content in current
year branches of Pinus thunbergii seedlings inoculated with
Bursaphelenchus xylophilus and sterile water (contral).
Error bars are the meantSD of three replicates. ** indicate
sgnificanceat 1% level.
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Figure 7. Change of needle relative water content in current
year branches of Pinus thunbergii seedlings inoculated with
Bursaphelenchus xylophilus and sterile water (contral).
Error bars arethe meantSD of three replicates. ** indicate
significance at 1% level.
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Table 1. Correation coefficient among traitsmeasured in Pinusthunbergii seedlingsinoculated with Bursaphelenchus xylophilus.

D H BD swcC SRWC LRWC NTN
Days[D] -
Height [H] 0.1503 -
Basd diameter [BD] 0.0319 0.5983* -
Stem water content [SWC] (0.3308) (0.5706)* (0.2424) -
Stem relative water content [SRWC]  (0.9448)***  (0.6028)* (0.2608)  0.7646** -
Ledf relative water content [LRWC]  (0.9797)***  (0.5157) (0.0742)  0.7756**  0.9449*** -
Nematode Number [NTN] 0.3414 0.1242 (0.1758)  (0.5292*  (0.8076)**  (0.7935)** -

Vauesin parenthesesare minus (-). * , ** and *** indicate significance at 5%, 1% and 0.1% levels, respectively.
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