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Abstract Pine wood nematode (PWN), Bursaphelenchus xylophilus, was serious pine tree parasitic nematode
in the world. Trunk injection is used as a preventive control method by injecting an agent into the trunk before
the PWN becomes infected. This study was conducted in a pine forest to investigate the effect and residual
amount of abamectin and emamectin benzoate, which are used as control agents for PWNs, according to the
time of tree injection. There was a difference in the inhibitory effect of PWN infection according to the tree
injection period. The tree mortality rate was low for abamectin from November to February and emamectin
benzoate from October to April trunk injection treatment. The residual amount of the treated nematicides
showed a difference according to the injection time. Abamectin showed the highest residual amount in March
treatment, and emamectin benzoate showed the highest residual amount in December treatment. Considering
the mortality rate of PWN infection and the residual amount, it is expected that trunk injections will be best
done from November to February for abamectin and October to April for emamectin benzoate.
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YIS HES] B, T, oiv, 225, 259 AREY FelFae 406362802 $SEuE) A HelE
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Fig. 1. Trunk injection method (left; direct injection, right;
force injection using pressure).
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Dr. Ehrenstorfer)?} ollrjelEldl Zol|o]E F53%(96.8%, Dr.
Ehrenstorfer) 2212 acetonitrile] £33l 1,000 mg/Le]
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Table 1. Mortality of pine trees according to the trunk injection period of abamectin and emamectin benzoate

Injection time Injection method”

Corrected tree mortality (%) = SD

Abamectin Emamectin benzoate

Oct. Direct 133+ 11.5bc” 33+£5.8b

Pressurized 0.0+ 0.0c 0.0 +£0.0b
Nov. Direct 0.0+0.0c 0.0 +0.0b
Dec. Direct 0.0£0.0c 0.0+ 0.0b
Jan. Direct 0.0+ 0.0c 0.0+ 0.0b
Feb. Direct 6.7 +5.8bc 0.0+ 0.0b
Mar. Direct 13.3+£5.8bc 33+5.8b
Apr. Direct 16.7 +5.8ab 33+5.8b
May Direct 20.0 + 10.0ab 50.0 £ 20.0a

Pressurized 40.0+£0.0a 733+ 11.5a

IDirect; direct injection of tested nematicides into trees, Pressurize; forced injection of pesticide using pressure.
PMeans followed by same lowercase letters within the column are not significantly different (Tukey’s studentized range test, p<0.05).
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Table 2. Comparison of the number of nematodes propagated in the cut branches according to the injection period (February to May)

in pine trees

Treatment Injection Injection No. of PWNs/g wood Control
time method” Minimum Maximum Mean + SD efficacy (%)

Abamectin . 0.18 3.92 142 + 1.5b” 99.5
. Feb. Direct

Emamectin benzoate 421 38.22 16.54 + 13.7b 93.8

Abamectin . 0.39 439 212 £ 1.9 99.2
. Mar. Direct

Emamectin benzoate 2.86 19.56 6.92 £ 7.1b 974

Abamectin . 0.22 19.45 6.51 £ 7.5b 97.6
. Apr. Direct

Emamectin benzoate 4.11 22.89 12.29 + 9.0b 95.4

Abamectin Direct 1.27 24.6 11.12 + 10.5b 95.8

irec

Emamectin benzoate M 22.71 60.51 41.60 + 15.7b 844

Abamectin ay . 727 53.67 2484 + 1880 907
. Pressurized

Emamectin benzoate 8.62 69.96 36.00 = 24.1b 86.5

Control - - 206.22 387.56 26634 + 71.3a -

“Direct; direct injection of tested nematicides into trees, Pressurize; forced injection of pesticide using pressure.
»Means followed by same lowercase letters within the column are not significantly different (Duncan’s multiple range test, p<0.05).

Table 3. Comparison of the number of nematodes propagated in the cut branches according to the injection period (October to

January) in pine trees

Treatment Injection Injection No. of PWNs/g wood Control
time method” Minimum Maximum Mean + SD efficacy (%)

Abamectin . 2.7 304 2.8 + 4.4bY 99.3
. Pressurized

Emamectin benzoate Oct 242 159.7 20.1 £ 27.0b 95.0

Abamectin - i 0.0 126 129 = 116b 968

Emamectin benzoate e 0.0 652 817 + 538> 793

Abamectin . 14.5 81.7 36.9 £ 23.6b 90.9
. Nov. Direct

Emamectin benzoate 1.3 443 13.7 + 13.6b 96.6

Abamectin . 2.0 9.7 5.0 £ 3.2b 98.8
. Dec. Direct

Emamectin benzoate 0.0 5.6 1.3 + 1.8b 99.7

Abamectin . 0.1 18.1 7.0 £ 6.7b 98.3
. Jan. Direct

Emamectin benzoate 0.0 63.0 13.2 + 24.2b 96.7

Control - - 204.2 774.7 404.1 + 206.5 -

“Direct; direct injection of tested nematicides into trees, Pressurize; forced injection of pesticide using pressure.
»Means followed by same lowercase letters within the column are not significantly different (Duncan’s multiple range test, p<0.05).
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Table 4. Residual amount in branches according to injection timing of abamectin and emamectin benzoate in pine trees

o S Amount (?/?) + SD
Injection month Injection time® - -
Abamectin Emamectin benzoate

Direct 0.291 £0.172¢c? 0.122 + 0.089bc

Oct. Pressurized 0.346 + 0.295¢ 0.184 +0.152bc
Nov. Direct 0.095 £ 0.059¢ 0.294 +0.196b
Dec. Direct 0.597 +£0.430¢ 0.835+0.159a
Jan. Direct 1.452 £ 1.618bc 0.694 £ 0.300a

Feb. Direct 5.060 +£2.014a 0.072+0.031bc
Mar. Direct 3.054 £3.231b 0.266 + 0.225b

Apr. Direct 1.456 = 1.876bc 0.222+0.191bc
May Direct 0.952 +0.633¢ 0.002 +0.003¢
Pressurized 1.163 +0.739bc 0.001 £0.002¢

“Direct; direct injection of tested nematicides into trees, Pressurize; forced injection of pesticide using pressure.
»Means followed by same lowercase letters within the column are not significantly different (Duncan’s multiple range test, p<0.05).

S UeERUTH(Table 4). HtA Al oprfelgle] 3]
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82.0~87.5%31t}.
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