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The Effect of Soaking and Fumigation Treatments on Bending
Properties and Hardness of Pine Wilt Disease Infected Wood™*!

Seok-Lak Yun** - Song-Ho Chong*® - Dong-Jin Seo** - Kyung-Rok Won*? -
Han-Min Park*? - Jong-Gab Kim*? - Hee-Seep Byeon**'

ABSTRACT

This study used pine wilt disease damaged trees as raw materials. The damaged woods
were subjected to soaking treatment using wood vinegar, nematicide and sea water,
fumigated treatment using fumigation, and the bending strength and hardness of the timber
were measured at different points of time after the treatment. In soaking treatment, the
highest bending strength was obtained from wood vinegar (100 fold dilution)-soaked
specimens of Pinus densifiora and the nematicide-soaked specimens of Pinus thunbergii.
The highest hardness in cross section was gained from the nematicide-soaked specimens of
Pinus densiflora and Pinus thunbergii, the highest hardness in radial section was obtained
from the nematicide-soaked specimens of Pinus densifiora and wood vinegar (100 fold
dilution)-soaked specimens of Pinus thunbergii, and the highest hardness in tangential
section was obtained from the nematicide-soaked specimens of Pinus densiflora and Pinus
thunbergii, and there were not significantly different among the treatments. When
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fumigated treatment was applied, bending strength, hardness was somewhat lower in the
control but were not significantly different between the treatments.

Keywords: Pine wilt disease, Pinus densiflora, Pinus thunbergii, density, hardness, bending
strength properties, utilization of damaged trees
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Table 1. Strength properties of soaked timbers

Species Treatment MOEy (kgf/cm®) MOE (kgf/cm®) MOR (kgf/cm?®)

A 02164 + 16265 75230 + 11994 768 + 63

B 82118 + 12120 72470 + 10525 732 + 81

Pinus densiflora C 77,538+ 18989 67,950 + 17,671 731 + 51
D 68278 + 0448 05490 = 14327 720 + 67

Control 83,133 + 9228 67350 + 8966 726 + 28

A 92805 =+ 15807 74390 + 8594 744 + 101

B 100919 + 14,752 82270 + 10,831 839 + 80

Pinus thunbergii C 109,136 + 26151 84,400 + 14,547 884 + 140
D 103,194 + 15582 79,730 + 8942 786 + 110

Control 90,435 + 19092 78560 + 10,189 716 + 61

Notes) MOEq : dynamic modulus of elasticity, MOR : modulus of rupture, MOE : modulus of elasticity
A : Wood vinegar x50, B : Wood vinegar x100, C : Nematicide, D : Sea water.

Table 2. Density and hardness properties of soaked timbers

Species  Treatment  Density (g/cm’) He (kgf/cm?) Hr (kgf/cm®) Ht (kgf/cm®)
A 048 + 002 2331 + 324 768 = 190 713 + 259
, B 045 + 004 2403 + 437 658 + 120 622 + 120
de’zs’%f) - C 051 + 002 2787 + 300 801 + 154 745 + 243
D 046 + 005 2470 + 263 732 + 188 714 + 161
Control 044 + 003 2265 + 416 656 = 111 632 + 192
A 050 + 001 23605 + 301 744 + 84 680 + 161
' B 049 + 003 2450 + 509 790 + 120 704 + 202
o ZZQ‘@Z C 052 + 005 2830 + 457 766 + 128 826 + 164
D 050 + 003 2529 + 347 708 + 105 776 + 114
Control 049 + 004 2270 + 339 668 + 68 669 + 152

Notes) He : hardness in cross section, Hr : hardness in radial section, Ht : hardness in tangential section,
A : Wood vinegar 50, B : Wood vinegar 100, C : Nematicide, D : Sea water.
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Table 3. Strength properties of fumigated timbers

Period

Species (months) MOE, (kgf/cm®) MOE (kgf/cm®) MOR (kgf/cm?)
1 104021 = 8195 82800 + 8630 8l + &
. 3 105887 + 10,777 80580 + 10920 845 + 47
deils%jm 6 92208 + 3872 81680 + 8070 777 + 79
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' 3 98945 + 7560 75060 + 9,210 797 + 79
z£¢7$g1¢ 6 127,608 + 8313 85520 + 9360 864 + 136
12 10816 + 11577 83,680 + 8270 812 + 69
2% 08321 + 17407 72720 + 15460 779 + 67

Notes) MOEq : dynamic modulus of elasticity, MOR : modulus of rupture, MOE : modulus of elasticity.
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Table 4. Density and hardness properties of fumigated timbers

Species (rfleo?l(t)}?s) Density (g/cm’) He (kgf /cm®) Hr (kgf/cm?) Ht (kgf/cm?)

1 048 + 001 2872 + 485 788 + 136 722 + 233

‘ 3 048 + 001 2511 + 133 872 + 197 872 + 190
dei?z}‘%m 6 051 + 009 2420 + 310 828 + 302 786 + 226
12 050 + 002 2726 + 253 82+ 71 736 + 118

24 049 + 001 2048 + 178 825 + 148 802 + 192

1 058 + 002 2890 + 457 946 + 75 964 + 139

' 3 033 + 003 2856 + 197 89.7 + 201 939 + 84
i wbongii 6 055 + 003 2968 + 253 893 + 116 o11 + 209
12 049 + 002 2747 + 299 894 + 129 838 + 56

24 053 + 004 2921 + 403 888 + 160 919 + 215

Notes) He : hardness in cross section, Hr : hardness in radial section, Ht : hardness in tangential section.
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