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composition containing natural plant extracts for reducing damage
from pine beetles
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Abstract The resistance to tree pests has decreased, and the susceptibility has increased due to climate
change and rapid changes in the growth environment of trees, resulting in increased damage from tree
pests. Therefore, this study tried to develop and verify a patch-type tree protection loess composition
to reduce the damage from pine beetles by deriving natural plant extracts that can exhibit optimal
control effects and verifying the control effects. The experiment was conducted in three stages, and the
experimental method was performed to derive the optimal material among nine types of natural plant
extracts, derive the optimal blending ratio of the loess composition containing plant extracts, and derive
the manufacturing process of the patch-type loess composition for tree protection. The research method
analyzed the avoidance and insecticidal rate of the pine beetle. The natural plant extract showed the
best avoidance and insecticidal rates of pine beetles in the mixed type of derris and neem oil liquid.
The blending ratio of the natural plant extract-containing loess composition was the best when the
natural plant extract comprised at least 20% of the loess composition. Third, in the manufacturing
process of the pas-type tree-protecting loess composition, the PM C type, in which the drug layer and

the adhesive layer were mixed, showed direct contact with pine beetles and residual toxicity effects.
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Table 2. Experiment type by patch manufacturing
process
Table 1. Case classification of natural plant extracts
Manufacture process consists
C Natural Plant Extract Stat
C aseA sura B arf atrac m az 1st mixed 2nd mixed 3nd mixed
ase crris qut production production production
Case B Neem cake powder
Case C Pyrethrum powder Red Clay Base +
— PM A Patch Base Natural Plant Adhesive
Case D Pyrethrum liquid E
1 liquid xtract
Case B Neem of - 'q - PM B Patch Base + Red| Natural Plant Adhesive
Case F Pyrethrum + Derris liquid Clay Base Extract
Case G Pyrethrum + Neem oil liquid Red Clay Base +
Case H Pyrethrum + Neem cake powder PM C Patch Base Natural Plant _
Case [ Derris + Neem oil liquid Extract + Adhesivel
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Table 3. Pine beetle avoidance rate by type of natural plant extract
Case 5 min 10 min 15 min 20 min 25 min 30 min Average
Case A 0% 0% 0% 0% 0% 0% 0.0d*
Case B 40% 40% 80% 100% 80% 100% 73.3b
Case C 60% 100% 80% 100% 100% 100% 90.0a
Case D 80% 80% 20% 100% 100% 100% 80.0ab
Avoidance ™70 T 0% 0% 0% 0% 0% 0% 0.0d
rate(%)
Case F 0% 20% 0% 0% 20% 20% 10.0d
Case G 40% 40% 100% 100% 80% 100% 76.7b
Case H 40% 20% 60% 40% 100% 100% 60.0c
Case | 40% 60% 60% 80% 100% 100% 73.3b
2 Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level.
Table 4. Comparison between averages by type of natural plant extract
Case 1 hr 2 hr 3 hr 4 hr 5 hr Average
Case A 0% 0% 0% 0% 0% 0.0¢”
Case B 40% 40% 60% 80% 80% 60.0d
Case C 40% 40% 80% 100% 100% 72.0c
Case D 40% 40% 60% 80% 80% 60.0d
Insectieidal 0 (75 0% 0% 0% 0% 0% 0.0e
rate(%)
Case F 40% 60% 60% 80% 80% 64.0d
Case G 80% 80% 80% 100% 100% 88.0b
Case H 100% 100% 100% 100% 100% 100.0a
Case | 100% 100% 100% 100% 100% 100.0a

2 : Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level.
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Table 5. Comparison between averages by material

ratio
Type Avoidance rate(%) | Insecticidal rate(%)
Control 12.0d 0.0c”
Type A 44.0c 16.0b
Type B 72.0b 24.0b
Type C 96.0a 36.0a

2 : Means followed by different letters indicate significant
differences using Duncan's multiple range test at 5% level.
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Table 6. Comparison between averages by patch
manufacturing method

Type Avoidance rate(%) Insecticidal rate(%)
PM A 12.0c 0.0b”
PM B 32.0b 0.0b
PM C 48.0a 32.0a

% : Means followed by different letters indicate significant
differences using Duncan's multiple range test at 5% level.
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