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Executive Summary 
The objective of this work was to conduct a Hazard Class H3 (outside, above-ground) laboratory soil-
block bioassay to determine the decay resistance of Accoya® Radiata and Tricoya®. The performance 
of these materials was compared with that of untreated radiata pine sapwood, untreated exterior 
grade MDF and the heartwood of spotted gum and western red cedar. Test specimens were exposed 
to four species of brown-rotting decay fungi (Coniophora olivacea, Fomitopsis lilacino-gilva, 
Gloeophyllum abietinum and Antrodia xantha) and the white-rotting decay fungus Perenniporia 
tephropora. 

 
Key Results 
The key results of the study were: 

¶ At the conclusion of the bioassay the mean mass losses of the untreated radiata pine sapwood 
test specimens against all four brown-rotting fungi exceeded 40%. The results obtained from the 
bioassay can thus be considered to be robust and valid. 

¶ Accoya® Radiata and Tricoya® showed a very high level of resistance to decay against all five of 
the fungal species used in the bioassay. Against four of the fungi mean mass losses were less 
than 1%. The highest mean mass losses (1.5 and 2.1%) were incurred against the brown rotting 
fungus F. lilacino-gilva. 

¶ Accoya® Radiata and Tricoya® showed higher resistance to decay compared with the heartwood 
of spotted gum (AS 5604 durability class 1, life expectancy greater than 40 years in outside, 
above-ground applications). 

¶ Accoya® Radiata and Tricoya® showed markedly higher resistance to decay compared with the 
heartwood of western red cedar (AS 5604 durability class 2, life expectancy of between 15 and 
40 years in outside, above-ground applications). 
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Introduction 
The objective of this work was to conduct a Hazard Class H3 (outside, above-ground) laboratory soil-
block bioassay to determine the decay resistance of Accoya® Radiata and Tricoya®. The performance 
of these materials was compared with that of untreated radiata pine sapwood, untreated exterior 
grade MDF and the heartwood of spotted gum and western red cedar. 

Test specimens were exposed to four species of brown-rotting decay fungi (Coniophora olivacea, 
Fomitopsis lilacino-gilva, Gloeophyllum abietinum and Antrodia xantha) and the white-rotting decay 
fungus Perenniporia tephropora. The duration of the laboratory bioassay was twelve weeks. Full 
details of the methods used and results obtained are presented in this report. 
 

Results and Discussion 
Data for the percentage mass loss of the individual test specimens at the conclusion of the bioassay 
are given in Appendix A. A summary of the mean mass loss data is given in Table 1. The mean mass 
loss was adjusted according to any mass changes in the sterile control specimens. To indicate the 
variability between replicates, the standard errors of the means are also included. 
 

Table 1: Percent mean mass loss of test specimens after exposure to five decay fungi for 12 weeks. 
Standard error of the means is given in parentheses. 

Material 
 

Meana Mass Loss (%) 

C. olivacea 
1779 BR

b
 

F. lilacino-gilva 
1109 BR 

G. abietinum 
13851 BR 

A. xantha 
10473 BR 

P. tephropora 
7904 WR

c
 

Radiata pine 63.3 (0.5) 68.3 (0.6) 56.5 (1.3) 58.8 (1.3) 46.8 (1.4) 

Spotted gum 3.5 (0.2) 4.2 (0.1) 1.6 (0.1) 0.5 (0.1) 7.5 (0.5) 

Western red cedar 0.5 (0.1) 26.7 (2.6) 8.8 (2.3) 3.5 (1.1) 16.1 (1.5) 

Exterior grade MDF 58.1 (0.2) 60.2 (0.5) 37.4 (0.7) 42.3 (0.8) 30.2 (1.8) 

Accoya® Radiata 0.3 (0.1) 1.5 (0.2) 0.5 (0.0) 0.2 (0.0) 0.0 (0.0) 

Tricoya® 0.6 (0.1) 2.1 (0.1) 0.7 (0.1) 0.1 (0.1) 0.0 (0.0) 

a
Mean of six replicates. 

b
Brown rot. 

c
White rot. 

 
The Australasian Wood Preservation Committee Protocols for the Assessment of Wood 
Preservatives (AWPC 2007)1 state that a laboratory fungal bioassay may be considered valid where 
the brown-rotting fungi deployed in the bioassay produce a mean mass loss of more than 40% in the 
untreated softwood sapwood controls at the conclusion of the exposure period. The bioassay 
undertaken in this work met this performance criterion. 
 
Fungi were observed to grow well in all jars in the bioassay, with all feeder strips showing significant 
decay at the conclusion of the bioassay. Figures 1 to 5 show typical examples of fungal growth on 
test specimens for each fungus type at the conclusion of the bioassay (see Appendix B). 
 

                                                      

 
1
 AWPC. (2007). Protocols for Assessment of Wood Preservatives. Revised edition. Australasian Wood 

Preservation Committee. (www.tpaa.com.au). 
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Accoya® Radiata and Tricoya® showed a very high level of resistance to decay against all five of the 
fungal species used in the bioassay. Against four of the fungi mean mass losses were less than 1%. 
The highest mean mass losses (1.5 and 2.1%) were incurred against the brown rotting fungus F. 
lilacino-gilva. This fungus species is widely used in AFRC laboratory fungal bioassays and frequently 
causes higher mass losses in naturally durable and preservative-treated test specimens than other 
commonly deployed species specified in the AWPC protocols. F. lilacino-gilva is widespread 
throughout Australia and has been identified as a key agent of decay in above-ground timber 
structures. 
 
Accoya® Radiata and Tricoya® showed higher resistance to decay compared with the heartwood of 
spotted gum, and markedly higher resistance to decay compared with the heartwood of western red 
cedar. Spotted gum heartwood is rated in AS 56042 as durability class 1 (life expectancy greater than 
40 years) for outside, above-ground applications, whilst the heartwood of western red cedar is rated 
as durability class 2 (life expectancy of between 15 and 40 years). 
 
 
  

                                                      

 
2
 AS 5604 ς 2005. Timber ς natural durability ratings. Standards Australia. 
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Materials and Methods 

Materials 
The following were supplied by Accsys Technologies PLC: 

¶ Test specimens measuring 22 x 20 x 9 mm of each of the following materials: 

o Tricoya®. 

o Untreated exterior grade MDF (Medex). 

The following were supplied by AFRC: 

¶ Test specimens measuring 20 x 20 x 10 mm of each of the following materials, cut from 
randomly selected stock held at Mathews Timber, Vermont, VIC, Australia: 

o Accoya® Radiata. 

o Radiata pine (Pinus radiata D. Don) sapwood. 

o Spotted gum (Corymbia maculata (Hook.) K.D. Hill & L.A.S. Johnson) heartwood. 

o Western red cedar (Thuja plicata Donn ex D.Don) heartwood. 

¶ Four species of brown-rotting decay fungi and one species of white-rotting decay fungus 
(see Table 2 for details). 

¶ Media and miscellaneous equipment required to conduct the fungal bioassay. 

 
Table 2: Fungal species used in the laboratory bioassay. 

Fungal species DFP number* 

Coniophora olivacea (BR) 1779 

Fomitopsis lilacino-gilva (BR) 1109 

Gloeophyllum abietinum (BR) 13851 

Antrodia xantha (BR) 10473 

Perenniporia tephropora (WR) 7904 
BR = Brown-rotting fungus; WR = White-rotting fungus 
*Identification number assigned by the former CSIRO Division of Forest Products in its fungal culture collection. 

Methods 

Weathering of test specimens 
Prior to exposure to decay fungi in a laboratory bioassay all test specimens were artificially 
weathered to Hazard Class H3 (outside, above-ground) conditions as specified in AWPC 20071, as 
follows: 

a) Test specimens were vacuum-impregnated with water for 30 minutes and allowed to remain for 
a further 30 minutes in vessels containing three times the volume of water as of wood. Water 
was drained from the vessels and replaced with an equal amount of clean water. The vessels 
were then transferred to a shaking water bath that was kept at 35oC. The duration of the 
leaching cycle was seven days with daily changes of water on five of these days. 

b) After leaching, test specimens were placed on drying racks for two days to surface dry. 

c) Test specimens were then vacuum oven dried for five days at 40oC and 0.04 mb. 

After removal from the vacuum ovens, test specimens were cooled in desiccators before being 
weighed to obtain initial masses. Test specimens ǿŜǊŜ ǘƘŜƴ ǎǘŜǊƛƭƛȊŜŘ ōȅ ƎŀƳƳŀ όʴύ ƛǊǊŀŘƛŀǘƛƻƴΦ 
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Selection of test specimens 
Six replicates from each material type were selected for exposure to each of the five decay fungi. A 
set of replicate specimens from each material type was also selected for use as sterile controls. 

Bioassay 
Glass jars with a 250 mL capacity were filled with 150 g of fresh Toolangi soil moistened to 70 % 
moisture content (this soil has a water holding capacity of 60-70%). Two poplar sapwood veneer 
feeder strips (39 x 19 x 2 mm) which had been soaked overnight in 1% malt extract solution were 
placed on top of the soil in each jar. Metal lids were used to close the jars which were then sterilized 
by autoclaving and allowed to cool. Feeder strips were then inoculated with actively growing 
mycelium from the test fungi and incubated at 25oC. When the feeder strips were fully colonized by 
fungi, two sterile test specimens were placed on top. A replicate set of jars was left uninoculated as 
a sterile control. Test specimens were also placed into these sterile jars to determine any mass loss 
or gain not attributable to fungal attack. All jars were incubated at 25oC for 12 weeks. 

Assessment 
At the conclusion of the bioassay, test specimens were removed from the jars and any excess 
adhering mycelium wiped off. The test specimens, as well as the sterile controls, were then left to air 
dry before being oven dried under the same conditions as were used to obtain the initial masses (i.e. 
5 days at 40oC and 0.04 mb). After cooling and weighing the test specimens, the percentage mass 
losses were determined after adjustment according to any mass changes in the sterile controls. 
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Appendix A: Mass loss (%) of test specimens after twelve weeksΩ exposure in 
a laboratory fungal bioassay. 

Material 
Mass loss (%) 

C. olivacea 
1779 BR 

F. lilacino-gilva 
1109 BR 

G. abietinum 
13851 BR 

A. xantha  
10473 BR 

P. tephropora  
7904 WR 

Radiata pine 
sapwood 

61.3 70.0 55.7 57.7 42.9 

63.0 69.1 55.6 58.3 45.7 

64.0 67.5 53.6 61.7 44.3 

64.5 66.8 53.5 53.4 46.4 

62.6 66.9 59.3 61.1 51.7 

64.3 69.7 61.5 60.4 49.8 

63.3 68.3 56.5 58.8 46.8 

Spotted gum 
heartwood 

2.8 4.4 1.5 0.6 7.7 

3.3 4.2 1.8 0.4 7.9 

3.4 4.3 1.8 0.7 4.9 

3.7 4.2 1.6 1.0 8.0 

3.6 4.1 1.3 0.6 8.8 

4.0 4.2 1.4 0.0 7.5 

3.5 4.2 1.6 0.5 7.5 

Western red 
cedar heartwood 

0.6 27.9 10.3 0.7 18.0 

0.2 15.8 6.9 0.6 16.5 

0.5 29.5 11.5 2.8 10.6 

0.7 33.8 17.5 4.5 15.7 

0.8 30.2 3.0 7.1 21.6 

0.3 23.0 3.4 5.4 14.1 

0.5 26.7 8.8 3.5 16.1 

Exterior grade 
MDF 

58.2 59.3 37.3 43.9 30.3 

57.9 62.4 38.2 42.0 24.9 

58.0 61.0 38.8 44.8 30.5 

57.4 58.8 35.8 41.2 27.7 

58.5 59.9 35.4 39.2 29.9 

58.4 59.9 39.2 42.9 37.9 

58.1 60.2 37.4 42.3 30.2 

Accoya® Radiata 

0.2 1.2 0.6 0.2 0.0 

0.5 1.1 0.4 0.2 0.0 

0.4 1.2 0.6 0.1 0.0 

0.3 2.2 0.5 0.2 0.0 

0.2 1.5 0.3 0.1 0.0 

0.0 1.6 0.5 0.2 0.0 

0.3 1.5 0.5 0.2 0.0 

Tricoya® 

0.4 2.2 0.9 0.1 0.0 

0.6 2.1 0.8 0.2 0.0 

0.8 2.3 0.7 0.1 0.0 

1.0 1.7 0.7 0.1 0.0 

0.8 2.0 0.7 0.1 0.0 

0.3 2.1 0.3 0.0 0.0 

0.6 2.1 0.7 0.1 0.0 
Values in bold are the means. 
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Appendix B: Examples of fungal growth on test specimens after twelve 
weeksΩ exposure in a laboratory fungal bioassay. 

  
Radiata pine sapwood 
 

Spotted gum heartwood 

  
Western red cedar heartwood 
 

Exterior grade MDF 

  
Accoya® Tricoya® 

 

Figure 1: Examples of fungal growth in bioassay jars containing test specimens after exposure for 12 weeks 
to the brown rotting decay fungus Coniophora olivacea in a laboratory bioassay. 
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Radiata pine sapwood 
 

Spotted gum heartwood 

  
Western red cedar heartwood 
 

Exterior grade MDF 

  
Accoya® Tricoya® 

 

Figure 2: Examples of fungal growth in bioassay jars containing test specimens after exposure for 12 weeks 
to the brown rotting decay fungus Fomitopsis lilacino-gilva in a laboratory bioassay. 
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Radiata pine sapwood 
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Western red cedar heartwood 
 

Exterior grade MDF 

  
Accoya® Tricoya® 

 

Figure 3: Examples of fungal growth in bioassay jars containing test specimens after exposure for 12 weeks 
to the brown rotting decay fungus Gloeophyllum abietinum in a laboratory bioassay. 
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Figure 4: Examples of fungal growth in bioassay jars containing test specimens after exposure for 12 weeks 
to the brown rotting decay fungus Antrodia xantha in a laboratory bioassay. 
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Western red cedar heartwood 
 

Exterior grade MDF 

  
Accoya® Tricoya® 

 

Figure 5: Examples of fungal growth in bioassay jars containing test specimens after exposure for 12 weeks 
to the white rotting decay fungus Perenniporia tephropora in a laboratory bioassay. 

 
 
 
 


