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Standardsfor the assessmentof wood preservativesand of the inherent
resistanceof wood speciesagainstdecayfungi are generallyregardedas
adequate(Kutnik, 2013).

Existingstandardsare typicallyinadequatefor the correct qualificationof
other bio-basedbuildingmaterials(Fig. 4) (Candelieret al., 2016; Kutniket
al., 2014; Ormondroydet al., 2015; Ringmanet al., 2014;).
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Fig. 5Material characteristics influencing fungal resistance.

In order to properly interpret experimentaldata when standard-testing
bio-basedmaterials,the influenceof certainmaterialcharacteristics(Fig. 5)
on fungalsusceptibilityneedsto beunravelled.
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Fig. 4Examples of bio-based materials for which the existing standards are not yet adequate 
for qualification.

Fig. 1 Wood engineered products. 
Bio-Based Building (B³) Research Lab, 2017.

Bio-based materials are gaining importance in the building industry, as the focus on
sustainabilityand life-cycle-assessmenthas increaseddramaticallyover the last decade
(Nobe& Dunbar,2004). Wood and wood-engineeredproducts(Fig. 1) aswell as insulation
materialsmadefrom flax,hemp,etc. are henceincreasinglyused. Thesematerialsoriginate
from renewableresourcesand are often biodegradable,which can causeproblemswhen
bio-basedmaterialsareexposedto moistureandtemperatureconditionsthat arefavourable
for fungi(Ganotopoulou, 2014).

Fungaldamageis not only aesthetical,but can also severelycompromisethe structural
integrity of a buildingcomponent(Fig. 2). Biologicaldegradationin termsof fungaldecayis
the most common reason for surface disfigurement and structural failures of timber
structures(Jones,2015). Consolidatedknowledgeof the numerousdecay-influencingfactors
isneededto estimatethe servicelife to beexpectedfor bio-basedbuildingcomponents.

Fig. 2Wood damage caused by Coniophora. 
puteana. Sachverständigenbürofür Holzschutz, 2016.

Fungiare resilient organismsthat are able to grow in almost any environment. They
generally form a mycelium (Fig. 3 a), a widespreadnetwork of narrow, thread-like
structurescalledhyphae(Fig. 3 b) (Schmidt,2006).

Fig. 3
a) Fungal mycelium of brown rot fungus Coniophoraputeana.
Sachverständigenbürofür Holzschutz, 2016.

b) Fungal hyphae.
Blaylock, 2010.
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Method

By eliminatingthe spatialstructure of a material, the influenceof only the chemical
componenton theƳŀǘŜǊƛŀƭΩǎfungalresistanceisassessed. In se,the nutrient valueof a
material is tested for decay fungi, without the ƳŀǘŜǊƛŀƭΩǎstructure and moisture
dynamicsplayinga role.

In order to assessthe nutrient valueof bio-basedmaterials,the followingmethod is
proposed (Fig. 6). Step 4-6 of this method has successfullybeen applied for the
assessmentof fungalgrowthon a standardmalt agarmedium(Vidal-Diezde Ulzurrun,
2016). Key to successfullyassessthe nutrient value of a bio-basedmaterial, is the
determination of a suitable paste composition, for which differences in growth
behaviourbetweendifferentmaterialscanbe identified.
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Millingof the bio-basedmaterialsostructuregetslargelyeliminated

Turningthe resultingsawdustinto apastebyaddingagellingagent

Inoculatingthe pastewith aBasidiomycetefungus

Capturingimagesto follow earlyfungalgrowththroughtime time scale: severaldays

Processingthe imagesbyusinganautomaticimageanalysistechnique(Vidal-DiezdeUlzurrun, 2015)

Interpretingthe outcomeof the imageanalysesby representingseveralfungalgrowth parametersthroughtime, e.g. total
lengthof the mycelium,total numberof tips,areaof the mycelium,etc.
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Fig. 6Overview of the proposed method for assessment of the nutrient value of bio-based materials. 
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Pasteswith different compositions(differing in the amount of malt extractadded)were createdfor 4 well-knownwood species
(beech, movingui, Europeancherryand Africanpadouk) and inoculatedwith Trametesversicolor. Fig. 7 showsthe evolutionof
fungalgrowth on 4 pasteswith the followingcomposition: 10%wood sawdust,2%agarand0.5%malt extract. A control sample
(2%agar,0.5%malt extract)without sawdustwasalsoaddedto the test. In addition,a mini-blocktest (Braveryet al., 1979) was
performedon samplesoriginatingfrom the samewood material as the wood pastes,to assessresistanceagainstfungaldecay
followingastandardprocedure(Fig. 8) .

Fig7. showsthe differencesin growthbehaviourbetweenthe different woodsamplesandthe control specimen. Europeancherry
and Africanpadoukdevelopthe smallestmycelialgrowth area,while for beecha very largearea is covered. Thisis, for African
padoukandbeech,in line with the mini-blocktest results(Fig. 8) andtheir knownhighandlow durabilityrespectively(Wagenfuhr,
R., 2000). Forthe other two woodspeciesthe resultsarelessunequivocal.

Fig. 7Comparison of fungal growth development (Trametes versicolor)on 4 wood pastes (10% saw dust, 2% agar, 0.5% malt extract) and a 
control specimen (2% agar, 0.5% malt extract) after 3 (a) and 11 (b) days of growth.

Fig. 8 Resultsof a mini-block test
performed following the method of
Braveryet al. (1979), displayingthe
percentageof mass loss causedby
fungal decay (Trametes versicolor)
after an incubation period of 6
weeksat 22°Cand65%RH.
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Nonetheless, these results show that pastes of different materials show differing growth behaviour after a rather short period 
of time, indicating that there is a chemical component impacting resistance. Similar tests will be performed for a selection of 
bio-based materials. The results will be linked to tests including the structural component, as such assessing the influence of 

ǘƘŜ ƳŀǘŜǊƛŀƭΩǎ ǎǇŀǘƛŀƭ ǎǘǊǳŎǘǳǊŜ ŎƻƳǇŀǊŜŘ ǘƻ ƛǘǎ ŎƘŜƳƛǎǘǊȅΦ

European cherry
PrunusaviumL.

African padouk
PterocarpussoyauxiiTaub.

Movingui
DistemonanthusbenthamianusBaill.

Beech

Fagus sylvaticaL.
Control specimen
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