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Wood properties of Abies mariesii as a snow pressure damage avoidance strategy:
Static bending property and formation of compression wood
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1&EE 1 11.5 1.22 0.471 42.4 2.11 43.12 119.5 29.52
H: 0.3-0.7m 2 11.3 1.33 0.506 294 2.15 44.07 91.1 22.37
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9 12.5 1.46 0.714 44.6 1.85 11.52 4.0 12.68
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18 11.9 1.36 0.575 17.8 2.14 20.38 13.6 16.05
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30 12.0 1.58 0.533 10.1 223 20.15 16.6 15.86
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36 114 1.28 0.474 8.8 4.15 35.74 23.8 8.79
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52 11.4 1.17 0.487 0.6 4.50 52.77 50.7 8.31
53 11.2 1.47 0.574 5.1 3.23 29.44 149 9.46
54 12.1 1.34 0.522 2.1 425 41.82 28.2 7.34
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24k 1.6 1.40 0.542 14.62 3.0 37.72 52.7 14.44
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Summary

Abies mariesii is a tree species adapted to the snowy environment, making it dominant in the subalpine
coniferous forests of the snowy mountains on the Japan Sea side. To discuss the snow-tolerance strategies of the
species, especially for snow pressure damage avoidance, we measured the physical and mechanical properties of the
wood. Test pieces of timber were collected from an 4. mariesii tree with a 20 cm diameter at breast height and 6.5 m
tall on Mt. Tateyama, Toyama Prefecture, central Japan. After air-drying, the wood density, static-bending properties,
and the distribution of compression wood were investigated. The wood density was high compared to other conifers,
especially on the valley side of the trunk base, where a well-developed compression wood was formed. The modulus
of elasticity and rupture were low compared to other conifers, exceptionally low in the compression wood portion on
the valley side of the base. Conversely, the bending work and Janka plastic modulus were high, especially on the
mountain side of the base. Therefore, A. mariesii seems to strategically absorb a large amount of energy by plastic
deformation utilizing the toughness of the wood, preventing to reach at the breakdown load rather than increasing the
maximum load value. The formation of compression wood may contribute to keeping it upright by fixing the
inclination of the trunk caused by plastic deformation.

Key words: bending work, modulus of elasticity, modulus of rupture, snow-tolerance strategies, toughness
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