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Modulus of Elasticity Loss as a Rapid Indicator of Rot­
fungal Attack on Untreated and Preservative-treated 
Wood in Laboratory Tests 

Xingxia Ma,a Grant T. Kirker,b Carol A. Clausen,b Mingliang Jiang/ and Haibin Zhou a,*

The modulus of elasticity (MOE) of wood is a sensitive indicator of rot-
fungal attack. To develop an alternative method of rapid assessment of 
fungal decay in the laboratory, changes in static MOE of untreated and 
preservative-treated wood were measured during exposure to the brown-
rot fungus, Gloeophyllum trabeum, and the white-rot fungus, Trametes 
versicolor, in a standard soil bottle assay. Static MOE loss was compared 
with mass loss. The results showed that the MOE of wood was a sensitive 
and reliable indicator of rot-fungal attack, regardless of fungus or wood 
species. The MOE analysis of untreated wood reduced the 12- to 16-week 
exposure time necessary for the standard mass loss measurement to four 
weeks. Also, the exposure time for preservative-treated wood was 
reduced to eight weeks. Untreated wood was determined to be susceptible 
to decay if the MOE loss was 40% or more after a four-week exposure, 
while treated wood was considered susceptible to decay if the MOE loss 
was 40% or more after an eight-week exposure. 
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INTRODUCTION 

Soil block laboratory decay tests are used to evaluate the durability of untreated, 
modified, or preservative-treated wood to decay fungi in the standards, e.g. Chinese 
standards GB/T 13942.1(2009), LY/T 1283(2011), and AWPA standard MI0-12 (2014). 
These methods evaluate the degree of decay using the percentage of wood mass loss as the 
indicator. The test is relatively simple, using readily available resources, and provides 
reasonably good results. 

However, the mass loss method usually is not sensitive enough to detect early decay 
(Nicholas and Crawford 2003). In addition, such methods often require long incubations 
and a total test time of at least four months from start to finish. Shortening the evaluation 
time is crucial to the research and development of candidate preservatives or the analysis 
of new wood modification methods. 

The mechanical strength testing of wood can provide quantitative and objective 
results in determining fungal attack (Hardie 1980; Machek et al. 1997; Machek et al. l 998; 
Alfredsen et al. 2006). Many studies have shown that the mechanical properties of wood, 
such as modulus of rupture (MOR), modulus of elasticity (MOE), wood toughness, and 
radial compression strength (RCS) can differ significantly with very minor changes in 
weight due to decay (Wilcox 1978; Sexton et al. 1993; Alfredsen et al. 2006). 
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