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Woody material

Wood inhabitants Wood decayers

Yeasts, yeast-

like fungi

Staining fungi

(molds, blue-

stain fungi)

Soft Rot Brown Rot White Rot

Å grow on the surfaceand/or in the

outerwood area;

Å nutrition from the contents of

parenchyma cells and sapwood

capillary liquid (sugars, simple

carboncompounds).

Å damageis mainlycosmetic

Å grow along the ray parenchyma

cells from the inner bark to the live

sapwoodcells;

Å nutrition from the polymeric

components (cellulose,

hemicellulose, lignin) of the

lignified cell wall.

Å causedestructivewood damage

Residual wood decayers

utilize the decomposition products brought about the activity of white- , brown- and 

soft-rot fungi 

Ascomycetes



Lignified cell wall as carbon source for microorganisms 
(from Schmidt, 2006)

cellulose

hemicellulose

lignin

Structural 

components of wood

How can fungi degrade the cell wall?



What fungi degrade the cell wall of wood?

Molds? Really, they cannot.

Aspergillusspp., Penicillium spp., Trichodermaspp., Fusarium spp.



Fusarium spp. ïpink - violet stain

Nectriaspp. (anam. Fusarium), Hypocreales, Sordariomycetes(N. cinnabarina)

Rose stain on the board

cross section throughascomataon dry twig



Penicillium spp. (Eurotiales, Eurotiomycetes) ïblue-green stain



Trichodermaspp. (Hypocreales, Sordariomycetes)

Trichodermaspp. are extensively researched biological control agents for wood 

ptotectionagainst decay fungi.



Disculabrunneotingens(Diaporthales, Sordarimycetes), brown stain

A dense layer of conidiophores on the 

stroma, conidia

Stains on felled stem

Discolapinicola is the main cause of so-called internal blue stain, which is 

characterized by a central wood discoloration without any external staining



Aspergillusspp. (Eurotiales, Eurotiomycetes) ïyellow-green-black stain



Yeast-like hyphomycete Aureobasidium pullulans

(Dothideales, Dothideomycetes)

Åthemostfrequentlyisolatedfrom bark andsapwoodof Pinus

trees

ÅOneof themoststress-tolerantfungi

«Dark molds»: Black yeasts(from de Hoog, 2000)

Budding yeasts



«Dark molds»: Alternaria (A. alternata), Cladosporiumspp.

(Pleosporales, Capnodiales, Dothideomycetes)



Ceratocystis, Ophiostomaand Ceratocystiopsisspp. (ophiostomatoidfungi)

Staining fungi
Å occurabundantlyin fresh inner bark of recentlydeadtrees,colonizethe sapwood

tracheidsandfibers,growingalongtherayparenchymacellsto sapwoodcells;

Å nutrition from the contentsof parenchymacells and sapwoodcapillary liquid

(sugars,carbohydrates,starch,proteins,fats,extractives).

Å thedamageto woodis mainlycosmetic

Blue stain of conifers



Ceratocystisspp. (Microascales, Sordariomycetes)

A, B. Ascomataof C. albifundusand C. fimbriata respectively, on woody substrates with masses 

of ascosporesemerging from their necks. CïE. Ascomataof C. albifundus, C. pirilliformis , C. 

cerberus(now Tielaviopsiscerberus, from de Beer et al., 2014)



Ophiostomapiceae

(a) Peritheciumwith spore drop at a tip of neck

(b) Details of ostiole

(c) Asci

(d) Synnematousconidiophore

(e) Detaisof apixof conidiophore

Ophiostomaspp. (Ophiostomatales, Sordariomycetes)

Ophiostomaulmi

(a ,b) Synnematousconidiophores 

(Graphiumulmi)

(c, d) Conidiogenouscells with denticle. 

Some of conidia show yeast-like budding

(e) Endoconidiain old hypha


