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Abstract

Study on wood deterioration and strength of 7 years old Eucalyptus urophylla was verified
by evaluation of natural durability and static bending in term of percent weight losses, modulus of
rupture (MOR) and modulus of elasticity (MOE). The experiment was firstly carried out by agar-
block and wood stick sandwich method. The tested wood samples were exposed to 8 species
wood decay fungi and maintained in the four- month incubation period. After treatment, the data
were analyzed by using T-test at 95% confidence level. The results revealed that the tested wood
species had slightly change in weight loss about 3.99 % compare to “durable level” and upheld
about 10-15 years of service life. According to the results, it performed MOR and MOE about
59.94 and 9371.63 MPa respectively as well as 43.94% strength loss. After improvement with
wood preservatives (3% CCA and 10% Timbor), the treated wood had higher strength than
untreated wood and 22.13 % strength loss. Finally, the finding noted that the treated wood with
Timbor could enhance bending strength better than those of CCA.

Keyword : Eucalyptus Urophylla, wood-decay fungi, weight loss, bending strength
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Table 1. Analysis of variance with percent weight loss for Eucalyptus urophylla varied on fungal

species at OL = 0.05

ANOVA
source df SS MS F Sig.
Between groups 7 776.04 110.86 21.55* 0.00
Within groups 72 370.45 5.14

Total 79 1146.49




Table 2. Compare mean differences by Duncan’s new multiple range test of percent weight for

Eucalyptus urophylla after caused by wood decay fungi.

Foan Wesidudnis  szAuAEnIg 818JN"5
a9y Feminnin ATNTTINYR

L. squarrosulus 0.25" 1 NINNT7 15 T
G. lucidum 0.29° 1 N1nn9T 15 1
Lenzites adusta 0.70° 1 NINNT7 15 T
G. sepiarium 3.09° 2 10-15 1
G. striatum 5.53 3 5-10 1
R. amylospora 6.34" 3 5-10 1
P. sanguineus 7.86" 3 5-10 T
L. medullae-panis 7.91° 3 5-10 1
Average 3.99 2 10-15 U

*Means with the same letter are not significantly different at confidence interval 95%
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Table 3. Analysis of variance with chemical retention and percent weight loss for Eucalyptus

urophylla after caused by wood decay fungi.

ANOVA
Source df SS MS F Sig.
Between groups 7 0.741 0.106 0.287 0.957
Retention  Within groups 72 26.531 0.368
Total 79 27.272
Between groups 7 1.115 0.159 0.048 1.00
Wt.loss Within groups 112 374.325 3.342

Total 119 375.441




Table 4. Compare mean differences by Duncan’s new multiple range test of chemical retention

and percent weight loss for Eucalyptus urophylla after caused by wood decay fungi.

. Retention Weight loss 8185 9
Al ) _ _
(NN/au.N) (%) 1)
Ganoderma lucidum 3.10 2.25 10-15 0
Gloeophyllum sepiarium 3.1 2.21 10-15 1
Gloeophyllum striatum 3.13 2.21 10-15 1
Rigidoporopsis amylospora 3.23 2.34 10-15 1
Pycnoporus sanguineus 3.24 2.00 10-15 9
Lentinus squarrosulus 3.25 2.24 10-15 1
Loweporus medullae-panis 3.28 2.29 10-15 9
Lenzites adusta 3.40 2.31 10-15 1

Table 5. Compare mean differences by Duncan’s new multiple range test of percent weight loss

on treated wood after caused by wood decay fungi.

1HARITLAN 1358y ReminvTin %)
CCA 0.50°
TImbor 4.41°
Control 178

*Means with the same letter are not significantly different at confidence interval 95%



Retention vs. Weight loss
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VNG o 1. Gloeophyllum sepiarium 2. Gloeophyllum striatum
3. Ganoderma lucidum 4. Loweporus medullae-panis
5. Pycnoporus sanguineus 6. Rigidoporopsis amylospora
7. Lentinus squarrosulus 8. Lenzites adusta
Figure 1. Graph showing chemical retention and percent weight loss for Eucalyptus urophylla aofter

caused by wood decay fungi.
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Table 6. Compare mean differences by Duncan’s new multiple range test of static bending

between untreated and treated wood after caused by wood decay fungi.

MOR(Mpa) MOE(Mpa)
Fungi

untreated treated untreated treated
Gloeophyllum sepiarium 67.53" 94.68™ 11018° 12708™"
Gloeaphy/llum striatum 77.43° 81.71" 10387 12147
Ganoderma lucidum 53.62" 76.26° 8888 10909°
Loweporus medullae-panis 39.24" 84.75" 7557" 11660°
Pycnoporus sanquineus 37.03° 83.440b 6257 10864°
Rigidoporopsis amylospora 38.96° 87.83™ 8148° 11979"
Lentinus squarrosulus 75.93" 97.41“ 10176 12140
Lenzites adusta 89.77° 101.08° 12542° 12929

Average 59.94 88.39 9371.63 11917

Control 106.91° 113,51 12962° 13487°

Strength loss (%) 43.94 22.13 27.70 11..64

*Means with the same letter are not significantly different at confidence interval 95%

Table 7. Compare mean differences by Duncan’s new multiple range test of static bending for

Eucalyptus urophylla befor and after exposed to wood decay fungi.

Before expose to fungi After exposed to fungi
Chemicals
MOR MOE MOR MOE
CCA 107.46° 13221° 97.29° 12720
Timbor 126.17" 14277 111.09° 13785
Control 106.9" 12962° 65.16" 9770°

*Means with the same letter are not significantly different at confidence interval 95%
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Figure 2. Graph showing modulus of rupture on untreated and treated wood samples.
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Figure 3. Graph showing modulus of elasticity on untreated and treated wood samples.
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Figure 4. Agar block method for testing natural durability.
A,C : showing mycelium growth on the wood block

C,D : appearance of wood block after inoculated with white rot and brown rot fungi

Timbor . CCA

Figure 5. Laboratory test on the efficacy of wood preservative against wood decay fungi

according to the European Standard 113, showing decreasing growth on the treated wood

samples.

Figure 6. Testing the state bending of Eucalyptus urophylla A,C = wood sample exposed to white rot

and brown rot fungi, B,D= wood samples showed bending prior to failure.
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