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Establishment of Wood Density Prediction Model of Phoebe zhennan Based on Pilodyn Data
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Abstract: Wood density is an important character to determine the wood quality of timber tree species.
Trees of Phoebe zhennan (12— 96 years old) were selected as the research objects. The detections were
conducted from south and north directions of P. zhennan tree by Pilodyn method to establish the prediction
model of wood properties to implement the quick and reliable evaluation of wood properties in P. zhennan

living tree. The results showed that the length, width, and length/width ratio of fiber of P. zhennan tree
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were 629.90—1 238. 76 pm,13. 78—23. 95 pm,and 29. 83—80. 35, respectively. The fiber length and aspect
ratio increased with tree age,fiber width shortened with tree age.and there was no correlation between air-
dried density and tree age. The air-dried density of P. zhennan at the outside,inside,and the total tree were
0.40—0.69,0.13—0.66,and 0.4—0.57 g+ cm

value and air-dried density with different regression equations showed that the fitting effect of Pilodyn val-

*,respectively. The results of prediction model of Pilodyn

ue and exponential function equation of air dry density was the best. Pilodyn value was negatively correla-
ted with the air-dried density of wood (P <C0. 000 1), with the determination coefficient R:—0. 300 2 to
—0.518 4,and the fitting equation of air-dried density from outside was the best. There were very low R
value (R<C0. 15) in all prediction models of Pilodyn value and the fiber length,width,although there were
significant negative correlation between Pilodyn value and the fiber length,and width. Therefore,we could
not ensure the accuracy. Finally, we established the prediction models of air-dried density of the outside
(y=2.478 22 "°") and the whole P. zhennan wood (y=0. 953 8z **'),respectively. The establishment

of the prediction model provides an idea and method for rapid nondestructive measurement of P. zhennan

living wood in the future.

Key words: Phoebe zhennan ; Pilodyn; air-dried density; fiber length and width; correlation
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Fig. 1 Variation trends of fiber length, width and aspect ratio with tree age
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Table 2 Pilodyn value and wood property index of Phoebe zhennan wood
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Fig. 2 Regression analysis between measured value of Pilodyn and air dry density of P. zhennan wood
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Fig.3 Regression analysis between measured value of Pilodyn and fiber length and width of P. zhennan wood
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Table 3 Regression relationship between measured value of Pilodyn and air dry density of wood

i H [ENE W R*® R P
R A ST % R y=0.612 5e 01" 0.090 1 —0.300 2 <0.000 1
y=—0.006 7x+0.600 2 0.085 8 —0.2929 <<0.000 1
y=—0.117In(x) +0. 817 7 0.080 6 —0.2839 <<0.000 1
y=0.953 8z "* 0.083 2 —0.288 4 <0.000 1
A1 N R )3 y=0.922 3¢ 0% 0.228 1 —0.477 6 <0.000 1
y=—0.014 42 =0.789 1 0.210 3 —0.458 6 <<0. 000 1
y=—0.248In(x) +1. 244 2 0.1915 —0.437 6 <<0.000 1
y=2.478 22 7% 0.206 1 —0.454 0 <20.000 1
4 ] A y=0.910 6e %" 0.268 7 —0.518 4 <<0.000 1
At gy S y=0.812 6e "% 0.248 8 —0.498 8 <<0. 000 1
T 18] AT y=0.687 5e " 0.122 8 —0.350 4 <<0.000 1
At 1a] y=0.853 2¢ 0 0.097 6 —0.312 4 <0.000 1
F£4 Pilodyn MEBEAMFEKEEERFEAXE
Table 4 Regression relationship between Pilodyn measured value and wood fiber length and width
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