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Wood properties and anti-typhoon performance in selected trees
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Abstract: To analyze the relationship between anti-typhoon performance and wood properties, eight wood prop-
erty factors (oven-dried density, fiber width, fiber length, ratio of fiber length to width, modulus of elasticity,
shearing strength, modulus of rupture, and impact toughness) of six tree species (Calophyllum inophyllum, Ca-
suarina equisetifolia, Melia azedarach, Acacia mangium, Eucalyptus grandis X Eucalyptus urophylla, and Aca-
cia crassicarpa)and their anti-typhoon performance were tested. A correlation analysis between anti-typhoon
performance and wood properties was conducted. Also, a regression analysis was conducted to determine fore-
casting and evaluating values for wind-resistance performance. Results for the six tree species showed that each

wood property factor presenting a significant difference (P<<0.01) from another. Typhoon-resistance of the trees
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was in the order: Calophyllum inophyllum > Casuarina equisetifolia > M. azedarach > A. mangium > FEu.
grandis X FEu. urophylla > A. crassicarpa. The direct linear correlation between anti-typhoon performance
(total wind damage) and fiber width (r = 0.958 0, P << 0.05) , and that between total wind damage and ratio
of fiber length to width (r = -0.868 0, P << 0.05) were found. Regression analysis showed that fiber width (i
=0917 8, P=0.002 6) and modulus of elasticity (* =0.972 5, P =0.009 2) got into the regression equa-
tion and had the greatest impact on total wind damage. The fiber width (+* = 0.890 5, P = 0.004 7) got into
the regression equation and had the greatest impact on wind-resistance value. Also, ratio of fiber length to
width (+* = 0.825 9, P = 0.012 1), shearing strength (+* = 0.974 0, P = 0.176 9), and modulus of elasticity
(#=0919 5, P=0.158 6) got into the regression equation and had the greatest impact on 1st level damage
(broken trunk and trunk lodging) ; whereas, fiber width (+* = 0.818 8, P = 0.106 4) and impact toughness (7
=0.882 4, P=0.0556) got into the regression equation and had greatest impact on 2nd level damage (trunk
heavily skewed). The forecasting value fitted well with the actual value. Thus, the regression equation could be
used for forecasting and evaluating wind-resistance performance of other tree species.[ Ch, 2 fig. 4 tab. 22 ref. ]

Key words: forest protection; wood property; anti-typhoon; wood density; fiber feature; mechanical char-

acteristic
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Figure 1 Wood property in different tree species
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Table 1  Correlation analysis of wood property
ESON A THE UK LPAETERE APHEREI WSO sl EIE BUEEREE HUA AL
IR RS 1.000
212 K S 0.844* 1.000
21 Y i i -0.867* -0.602 1.000
K5 0.951%* 0.907* -0.884* 1.000
M2 1) 5 BE 0.709 0.961%* -0.393 0.768 1.000
wph 0.898* 0.856* -0.662 0.856* 0.736 1.000
P 0.942%% 0.874* -0.816* 0.9387%* 0.791 0.756 1.000
B R 0.673 0.465 -0.360 0.448 0.485 0.539 0.658 1.000
BT FORRF A (P<0.01), * FoR BFAM KL (P<0.05).
22 AERFMH KR LR 5
WEMRAREY . ERME . DR JEIEAE G X G KT XS ™, 1 gXE 325 BRE 5
MILCIER KR, 090 72.4%, T4.4%, 64.7%; G X BRREFSE . ARBRE ARG H 22 XAR WAy . B
YRS, 2905 3 RNE G ILEIECR; SRR 190 2 XFER F . AW R HTRE, HH
Al R B/IMRUC Y« BRI 58 > R BR B > W i > B R A > O S A > B 32 R (8 2) . BSR4 Rie
Bl GGG, SRR TR B <<30° 5 HU2 bt el (RN, 2 R 20 R R R BB TE S5 14 K
WK B, 6 MO U I B 4P bk i A 3 F2 502 KU L XU K™ B XURE (B 1 20 2 XU ), 3 JROPR A 1 AL
BRBEIR | AR T R K T R R e U
80 I OrglR B2 R Sr _
M3 %N F % B4 4 A5 % B J L _
60 —
X _
o @3
#40 | A <
= s ot
20 1 f; 1k
0 LET iy 0
N P KRR M T B ER T
4 i) i B W% e M
B2 KRR R £ 5

Figure 2 Anti-typhoon performance in different tree species
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Table 2 Correlation analysis between anti-typhoon performance and wood property

PTIR T EE (o) PHERIE (o) SPEETERE () LTAERTELL (xy) NRSCHATIEE (o) Wik (ve) HUEHREE (v o) HTA5HPERTAE (xo)
B E R -0.781 -0.607 0.958* -0.868* -0.379 -0.637 -0.734 -0.127
R -0.810 -0.716 0.908* -0.909* -0.505 -0.738 -0.757 -0.134
2 A -0.383 -0.014 0.720 -0.379 0.150 -0.026 -0.394 -0.151
BRI 0.796 0.6555 -0.944% 0.890* 0.433 0.679 0.748 0.129
LT % FORH I HE R (P<<0.01), * 3Rk B 3EAHE (P<0.05) .
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Table 3 Regression analysis

PR A SRS ZHAIT PR R Y75 FA{H Py
il -167.167 91 25.692 878.655 4234 0.007 4
BRE % oF 4t 5 7.114 99 0.697 2 163.895 104.26 0.002 0
PO b 0.003 95 0.002 123.728 5.96 0.092 4
e 70.352 87 14.117 496.214 24.84 0.038 0
K TE I -2.570 18 0.349 1 082.428 54.18 0.018 0
19X IR 5 3 47) 3 247294 1.207 83.926 4.20 0.176 9
P oL A 0.003 59 0.002 88.256 442 0.170 3
e ~13.709 41 4.496 7.239 9.30 0.055 5
2 R E 21 4k i i 0.797 45 0.168 17.511 22.49 0.017 8
el B 0.042 72 0.014 7.221 9.28 0.055 6
R i 9.229 63 0.958 7.494 92.84 0.000 6
B AE )
2] Yk 57 iy -0.231 19 0.041 2.625 32.53 0.004 7

DR s ARk R AR R BE E A TR 1 35 KT 43 5y 0.20 1 0.18
LB ER (), TRIER(), 2 FRER () MIPTXE () ER R, 2050545 B AT 21
PEAREE S A S FEUN T« 91 = =167.167 91 + 7.114 99 x5 + 0.003 95x5; 5, = 70.352 87 — 2.570 18x, +
2.472 94xs +0.003 59x5; 95 = —13.709 41+ 0.797 45x; + 0.042 72 x¢; 94 = 9.229 63-0.231 19x;,
Hi 4 AT LA ik AR e (R IR T 0.8, TR G RN .
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Table 4 Process of regression analysis

5 725 L BB AE R BRI AR A T R i R HEAAS R FAH Pfd
1 2T 4 T i 1 0917 8 0.917 8 44.66 0.002 6
B 2 B A 2 0.054 7 09725 5.96 0.009 2
1 LR TE L 1 0.8259 0.8259 18.98 0.012 1
1 GRE % 2 P75 AR 2 0.093 6 09195 3.49 0.158 6
3 I3 5 ) 5 JiE 3 0.054 5 0.974 0 4.20 0.176 9
1 O Y FE 1 0.818 8 0.818 8 431 0.106 4
2HNER 2 W B 2 0.363 6 0.882 4 9.28 0.055 6

PUAE 1 2T YETE 1 0.890 5 0.890 5 32.53 0.004 7
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