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Study on the Modulus of Elasticity Non-destructive Evaluation
Technique of Slash Pine Standing Tree
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Abstract: [ Objective ] To develop the non-destructive evaluation technique of modulus of elasticity (MOE) for re-
alizing the genetic selection and evaluation of forest tree with the traits of fast growing and high quality based on a
large population of test materials. [ Method ] The evaluation systems of MOE of standing tree were established by
non-destructive evaluation technique, Pilodyn and acoustic velocity (AV) , and conventional testing methods based
on the open pollinated family of 22-year-old slash pine ( Pinus elliottii). [ Result ] The Pilodyn value ( Pr) and the
basic density (p) showed a significant negative correlation (P <0.01). The measurement value of MOE (MOE,) ,
determined by conventional methods, had a very significant linear correlation with the MOE value calculated by the
formula MOE =pV*. The regression model was MOE, =2.013 3 +0. 828 6 MOE ( Coefficient of determination R* =
0.854 1). A significant positive correlation (P <0.001) was observed between MOE and MOE,, the relative value
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of MOE, (MOE, =PrV*) (V means the value of AV), and the linear regression model was MOE = 0. 400 7 +
0.231 1 MOE ,( coefficient of determination R> =0.734 0). The positive correlation between MOE and V was ex-
tremely significant (P <0.001) and the linear regression model between MOE and V was MOE = -5.121 8 +
3.239 4 V (coefficient of determination R* =0.921 9). [ Conclusion ] The modulus of elasticity calculated by MOE
=pV? can represent the determination values of MOE. The MOE, can be used directly as the MOE value for each

sample tree to participate in genetic analysis. It is feasible to compare only the V when evaluating the relative value

of MOE of the sample trees in the same population. Therefore, these linear models are also useful for other tree spe-

cies.
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Table 1 Basic information of determination of wood density and MOE of slash pine

I H Item {4 Mean #%/MH Min 5 KA{H Max % 2% Range FrifEiR SE J5 % Variance 7528 CV/ %
FABRE p/(g - cm ™) 0.502 0 0.390 0 0.629 4 0.239 4 0.003 9 0.001 4 7.576 6
Pilodyn Jll (& Pr/cm 1.987 0 1.6250 2.3800 0.7550 0.017 7 0.029 9 8.708 6
P V/ (km - s71) 2.968 9 2.2750 4.171 0 1.896 0 0.037 5 0.1353 12.387 8
WPk RLE MOE/ GPa 4.495 6 2.3370 8.349 4 6.012 4 0.127 3 1.554 7 27.7359
PR A XHE MOE 17.687 5 10.549 8 33.054 8 22.505 0 0.505 6 21.9850 26.905 3
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Table 2 The correlations of determination of wood

density and MOE indexes of slash pine

i H FARS Pilodyn W PiE  spERCR MR
ltem BEp  EAH Pr v MOE  XH{H MOE,
FEAEE p -0.35* 0.20 0.25*% -0.04
(0.01) (0.25) (0.08) (0.73)
Pilodyn il 7 -0.11 -0.16 0.19
{4 Pr (0.62) (0.30) (0.28)
e v 0.96 0.93 **
(0.00) (0.00)
AR i 0.85 ™
MOE (0.00)
SR A A A X
i MOE,

T 55 O %A SR R B KR + SR BV
0.1, s« ARREBENKTH90.01, % » « fLREBFEMEAKF-Iy0.001,
Note : Significance probability of the correlations were given in paren-

thesis; * , % %, % % % represent P < 0.05, P < 0.0l and P <

0.001, respectively.
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