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ABSTRACT

The physical and mechanical properties were compared of Leucaena leucocephala (Lam.) de Wit wood
from three zones (forest, nearby building, and nearby reservoir) on the Maejo University Phrae Campus to assist in
identifying ways to utilize this Invasive plant species. The physical properties of samples investigated were the
moisture content and specific gravity, while the mechanical properties were the modulus of rupture (MOR),
modulus of elasticity (MOE), compression parallel to grain, compression perpendicular to grain, hardness and
shearing stress parallel to grain. The sample from the forest zone had the values for the moisture content of
25.70+1.32% and for the specific gravity of 0.63+0.03, for the MOR of 115.75+4.35 MPa, for the MOE of
10,055.09+27.55 MPa, for compression parallel to grain of 55.93+2.46 MPa, for compression perpendicular to grain
of 6.03+0.62 MPa, for hardness of 4,217.30+43.67 N and for shearing stress parallel to grain of 20.82+1.02 MPa.
Keywords: Leucaena leucocephala wood; Maejo university Phrae campus; Mechanical properties; Physical

properties; Zone
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Figure 1 Leucaena leucocephala tree sample locations in each zone: (A) forest, (B) nearby building and (C) nearby

reservoir
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Table 1 Moisture content and specific gravity of Leucaena leucocephala wood samples by zone.

Zone Moisture content (percentage) Specific gravity
Forest 25.70£1.32 0.63+0.03
Nearby building 27.42+0.84 0.60+0.02
Nearby reservoir 28.95+1.20 0.57+0.07
Average 27.36+1.12 0.60+0.04

Remarks: Values are mean+standard deviation (SD)
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Table 2 MOR, MOE, compression parallel to grain, compression perpendicular to grain, hardness and shear of

Leucaena leucocephala wood samples by zone

Compression

Compression

Shear
Zone MOR (MPa) MOE (MPa) parallel to perpendicular Hardness (N) (MPa)
MPa
grain (MPa) to grain (MPa)
Forest 115.75+4.35° 10,055.09+27.55™ 55.93+2.46" 6.03+0.62"™ 4,217.30+43.67™  20.82+1.02°
Nearby b
108.72+4.82 10,032.08+33.41™ 53.66+2.72" 6.05+0.31™ 4,236.68+40.45™  19.24+1.16%
building
Nearby
102.73+2.09° 10,020.36+14.07™ 53.62+2.00™ 5.99+0.44™ 4,191.04+60.97™  17.62+1.82°
reservoir
Average 109.07+£3.75 10,035.84+25.01 54.40+2.39 6.03+0.45 4,215.00+48.36 19.23+1.33

Remarks: Lowercase superscripts (a, b and c) indicate significant (p<0.05) differences between MOR and shear; ns

indicates not significant (p>0.05) differences between MOE, compression parallel to grain, compression

perpendicular to grain and hardness based on ANOVA, followed by Duncan’s new multiple range test
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Table 3 Statistical analysis of MOR, MOE, compression parallel to grain, compression perpendicular to grain,

hardness and shear of Leucaena leucocephala wood samples by zone

Parameter Group Sum of squares df Mean square F p-Value
Between group 424.428 2 212.214 13.685 0.001
MOR Within eroup 186.084 12 15.507
Total 610.512 14
Between group 3,121.887 2 1,560.943 2.259 0.147
MOE Within group 8,291.390 12 690.949
Total 11,413.277 14
Compression  Between group 17.478 2 8.739 1.501 0.262
parallel to Within eroup 69.878 12 5.823
grain Total 87.356 14
Compression  Between group 0.009 2 0.005 0.021 0.979
perpendicular  Within group 2.660 12 0.222
to grain Total 2.669 14
Between group 5,247.403 2 2,623.701 1.084 0.369
Hardness Within group 29,044.027 12 2,420.336
Total 34,291.430 14
Between group 25.665 2 12.833 6.789 0.011
Shear Within group 22.682 12 1.890
Total 48.347 14
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