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Physical and mechanical properties of new Populus deltoides clones
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Abstract: The physical and mechanical properties of 11 new Populus deltoides clones species at 11years old

were studied. The 11-year-old clone NL-351 was the control. The result showed there were significant differences

in the physical and mechanical properties among the 11 clones were observed. Clone 4-45, 7-40, and 10-34

showed the better physical and mechanical properties than other eight clones. A positive correlation between den-

sity and mechanical properties was determined. Except the toughness, other five properties were significantly lin-

ear correlated.
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Table 1 Data of the sample trees

& I Il 11 v *F-¥1{H Average
Clone D/cm H/m D/cm H/m D/cm H/m D/cm H/m D/cm H/m
1-20 25.6 23.5 26.6 24.0 28.8 26.0 26.3 23.5 26.8 24.3
2-2 28.2 26.5 30.3 22.0 252 24.5 29.1 24.5 28.2 24.4
4-6 27.3 25.0 30.5 25.0 259 22.0 24.0 21.5 26.9 23.4
4-45 28.0 26.0 24.5 23.5 27.8 26.0 22.4 21.5 25.7 24.3
4-50 29.0 24.0 24.1 22.5 28.0 23.0 26.0 22.5 26.8 23.0
7-38 24.0 22.5 27.9 25.0 24.0 21.0 23.5 23.5 24.9 23.0
7-40 20.1 21.5 253 25.0 257 21.5 21.6 20.0 232 22.0
7-45 22.4 21.5 22.4 21.0 23.7 25.0 27.6 23.5 24.0 22.8
7-53 23.9 21.0 23.8 24.0 20.7 21.5 26.3 23.5 23.7 22.5
8-9 17.9 18.0 24.6 22.5 31.7 25.5 24.3 23.5 24.6 22.4
10-34 16.0 18.0 14.7 17.5 16.6 17.0 19.7 19.5 16.8 18.0
NL-351 25.8 24.0 25.2 23.5 26.5 23.0 26.8 24.5 26.1 23.8

D: Jfif% Diameter at breast height; H: #f 5 Tree height.
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Table 2 Testing results and variance analyses of density

T & 12%< T4 )% /g-cm™ Air-dried density LA 5 /g-cm™ Basic density
Clone FIME Average UERFIHE E0/% Accurate index SFIME Average WEM+550/% Accurate index
1-20 0.415+0.025 1.11 0.343+0.020 1.04
2-2 0.411+0.016 0.72 0.333+0.015 0.81
4-6 0.440+0.012 0.48 0.363+0.009 0.46
4-45 0.494+0.008 0.28 0.400+0.012 0.54
4-50 0.411+0.019 0.86 0.335+0.017 0.90
7-38 0.418+0.016 0.72 0.339+0.016 0.88
7-40 0.469+0.014 0.56 0.386+0.011 0.52
7-45 0.446+0.013 0.53 0.362+0.013 0.64
7-53 0.419+0.014 0.63 0.344+0.011 0.58
8-9 0.425+0.024 1.03 0.351+0.020 1.03
10-34 0.463+0.034 1.33 0.372+0.019 0.69
NL-351 0.455+0.020 0.81 0.373+0.016 0.78
F 7.570" 11.683"
Sig. 0.000 0.000

e (DEAERFEMEERMER . (2) ** Rom Sig A4 0.01 I, e 1

R

* Fon Sig Al 0.05 B, fFEZENE.

Note: (1) Values in the table are mean + standard deviation. (2) ** means different significance at the 0.01 level; * means dif-

ferent significant at the 0.05 level. The same below.
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Table 3 Testing results and variance analysis of shrinkage from green wood to oven-dry

Ttk & F45%/% AR T2 1n] A ZE T4
Clone Shrinkage rate Tangential Radial Volume Ratio of tangential to radial shrinkage
1-20 T¥IM{E Average 8.3£0.53 3.2+0.18 11.8+0.75 2.3+0.86
YERfITE B Accurate index 1.16 1.01 1.17 6.89
)2 “FIIME Average 8.8+0.49 3.5+0.28 12.6+0.55 2.440.63
UEM45 50 Accurate index 1.01 1.49 0.80 4.75
46 F¥IME Average 8.8+£0.47 3.4+0.20 12.6+1.02 2.4+0.63
UERF 45 5 Accurate index 0.98 1.08 1.48 4.71
445 T¥IM{E Average 9.10.28 3.5£0.51 12.9+0.92 2.6+0.48
HEAI 8L Accurate index 0.56 2.68 131 3.35
450 P Average 8.5+£0.28 3.240.19 11.9+0.60 2.6£0.45
WERfITE 5 Accurate index 0.59 1.08 0.93 3.18
7.38 “FIIME Average 8.4+0.41 3.14£0.62 11.6+0.72 3.1£0.27
UEM 4550 Accurate index 0.88 3.68 1.14 3.47
.40 TF¥IME Average 8.9+0.42 3.3£0.17 12.3+0.54 2.7+0.16
HERIFR 2L Accurate index 0.87 0.92 0.79 1.10
.45 T¥IME Average 9.120.72 3.4£0.31 13.0£1.09 2.3+0.98
HEAfI 8L Accurate index 1.44 1.66 1.53 7.79
153 SEHIME Average 8.8+0.43 3.240.20 12.2+0.56 2.7+0.47
WERITE 5 Accurate index 0.88 1.14 0.84 3.19
8.9 “FIIME Average 8.4+0.50 3.1£0.20 11.8+0.81 2.740.21
UEM 4550 Accurate index 1.08 1.15 1.26 1.46
1034 F¥IME Average 9.0+0.40 3.84£0.26 12.8+0.51 2.4+0.18
HERAFR 2N Accurate index 0.81 1.24 0.73 1.41
NL-351 F¥I{E Average 8.9£0.58 3.5£0.27 12.5+0.77 2.6+0.19
HEAfI 8L Accurate index 1.19 1.13 1.34
F 2.225" 5.352" 3.166" 1.928
Sig. 0.035 0.000 0.004 0.068
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Table 4 Testing results and variance analysis of mechanical properties

IR A Hs 55 5 /M Pa P R AE/MPa P FAPEREE/MPa
T % The compressive strength parallel to grain Bending strength MOE
Clone EME HERITE U % RRLlE HERITE U % EIE HERIFEEU %
Average Accurate index Average Accurate index Average Accurate index
1-20 23.88+1.24 0.95 66.53+7.07 1.94 66031062 5.87
2-2 22.74£3.76 3.02 71.63£8.28 2.11 6966+1277 6.69
4-6 24.71£1.81 1.34 73.16£7.25 1.81 6955+1264 6.64
4-45 26.36+1.47 1.02 81.05+5.24 1.18 7513+£1022 4.96
4-50 23.29+3.04 2.38 71.56+6.64 1.70 719041184 6.01
7-38 23.02+0.95 0.76 68.20+5.10 1.37 7093+949 4.89
7-40 24.46+1.72 1.29 77.15+6.79 1.61 759341140 5.48
7-45 24.02+1.68 1.28 69.48+6.82 1.79 6677+983 5.37
7-53 22.72+1.53 1.23 66.57+6.66 1.83 6204+866 5.09
8-9 23.63+1.30 1.01 68.76+5.31 1.41 6837+1003 5.36
10-34 26.95+1.65 1.12 77.64+9.98 2.35 7457+1348 6.60
NL-351 23.93+1.91 1.45 72.69+14.04 3.53 69411136 597
F 2.248* 4.589%* 2.09*
Sig. 0.033 0.000 0.047
x5 RMRTESNFMEZERIERXER
Table 5 Correlation analysis between density and mechanical properties
T H YU P SR PEAS R
Item The compressive strength parallel to grain ~ Bending strength MOE
T 5tk Correlation 0.822" 0.858™ 0.627
Air-dry density M Sig. (2-tailed) 0.001 0.000 0.029
A Correlation 0.784" 0.817" 0.579"
Basic density Sig. (2-tailed) 0.003 0.001 0.049
P oiR Correlation 0.804" 0.631"
Compressive strength Sig. (2-tailed) 0.002 0.028
U Correlation 0.860"
Bending strength Sig. (2-tailed) 0.000
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Table 6 The comprehensive strength value and physical factor of the clones

JiH JetEZ Clone
Item 1-20 2-2 4-6 4-45 4-50 7-38 7-40 7-45 7-53 8-9 10-34  NL-351
KM ERE 9/ MPa
The comprehensive 90.4 944 979 1074 948 912 1016 93.5 89.3 924 104.6 96.6
strength value
ey 1 Z k1 0
L {\/%iﬁ/lO Pa 26347 28325 2698 26874 2833.1 2694 26342 25804 25942 2634.1 2808.6 2592.8
Physical factor
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Figure 1 Hierarchical cluster analysis among the clones
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