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INTRODUCTION 

The purpose of this report is to present sum­
mary data on the associations between Basidio­
mycetes and decay in various wood products. 
Basidiomycetous fungi are predominant among
the mico-organisms adapted to completely sub­
sist upon wood. The Forest Products Lab­
oratory, Madison, Wis., and the Forest Disease 
Laboratory, Beltsville, Md., have been accumu­
lating the data over a period of nearly 30 years.
The data indicate the associations between type
of decay, the host species of wood and product,
its preservative content if any, the geographic 
area where the decayed product was found, and 
the decay fungus. Such knowledge will permit 
intelligent selection of fungi for pure culture 
experimentation and will facilitate sound inter­
pretation of observations and analysis of data in 
decay research. 

Because of the economic importance of the 
damage caused to wood products by Basidio­
mycetes, numerous investigations have been 
conducted in the United States on the nature of 
decay, the associations between the fungi and 
decay, and the identification and physiology of 
the fungi. A complete bibliography relating to 
the role of this group of fungi in decay is too ex­
tensive for inclusion in this report. Notable 
among the surveys dealing with the decay in 
special groups of products are those on houses 
and buildings (1, 14, 15, 16, 18, 19, 20, 21)1, 
in aircraft and boats made during World War II 
(2, 8, 11), and railroad ties (13, 17). In 1957 
Cowling compiled, from the literature of the 
United States, a partial list of the fungal species
associated with products decay (5). 

Infection 
Decay fungi may infect wood at many places

and times. Some Basidiomycetous species in 
the forest attack and decay the heartwood and 
sapwood of living trees, while others attack pri­

1 Italic numbers in parentheses refer to Literature Cited, 
pp. 14-15. 

marily slash. Products fungi make their primary
attack on the wood at some stage after it has been 
removed from the tree. In reviewing the accumu­
lated data, an attempt was made to distinguish
between the fungi that infect mainly slash in the 
forest and those that significantly infect the wood 
after it has left the forest. 

Few of the heartrot fungi in standing trees 
cause serious decay in wood products. They
generally seem unable t o  continue their develop­
ment in logs or converted timber. After a tree 
is felled, the primary products such as logs, poles,
piling, pulpwood, etc., become liable to infection 
by other fungi, some of which are on slash in the 
forest. 

After wood becomes “dry” (usually a log never 
dries completely), it is not permanently immune 
to decay. Unless naturally durable or sufficient­
ly preservative-treated, wood is vulnerable to 
infection in any damp situation in which its 
moisture content rises above the fiber saturation 
level for any extended period of time. 

Spores or mycelial fragments, readily airborne, 
are a means of infecting wood exposed under a 
variety of conditions. Soil, which is prevalently
damp and abounds with micro-organisms in its 
uppermost layers, is also a ready source of in­
fection for any wood placed in contact with it. 

Identification of the Fungi 
The staffs of the Forest Products Laboratory

and the Forest Disease Laboratory received and 
examined 1,920 decayed wood items. Of this 
number, the decay fungi have been identified to 
the species name for 1,464 specimens, and to the 
generic name for 143 specimens. For 71 speci­
mens of unknown species that have readily rec­
ognizable cultural characters, letters or other 
designations were assigned. The fungi associated 
with the remaining 242 products specimens have 
not been identified and were not included in 
this report.

The fungi were identified by an associated 
sporophore, if one was present, or by the cultural 
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characters of the vegetative mycelium after iso­
lation from the decayed wood. Sporophores are 
not commonly found on wood products because 
decayed wood is usually discarded before the 
fungus has formed a fruiting body. When they 
are present, such sporophores are often so atypical 
or deformed that they defy positive identification. 

Nearly 70 percent of the fungi have been identi­
fied through study of cultures isolated from the 
decayed products. Durbin’s techniques (10) for 
the observation and isolation of soil micro­
organisms adequately cover most of the methods 
used by various personnel through the years.

Cultural identification methods used at the 
Forest Disease Laboratory involve comparative
study of the macroscopic and microscopic char­
acters of the unknown isolate with those of one or 
more named species from the Reference Culture 
Collections at the laboratory. The Bavendamm 
method as modified by Davidson et al. (7) is used 
to test for the oxidase reaction. As a further aid 
to positive identification, haploid isolates, secured 
from fruiting in an unknown isolate, are paired
with haploid isolates of known species when 
necessary and when the haploids are available. 

Cultures of the species of the Polyporaceae, 
many of which have large and conspicuous
sporophores and are readily secured in pure
culture, have been studied more adequately than 
have those of species of the Agaricaceae, the 
Hydnaceae, and the Thelephoraceae. Many
species of the latter families, which may well 

be products fungi, have never been secured in 
culture, and their sporophores are difficult to 
identify. Many of the presently unidentified 
cultures from products probably will be found to 
be species in these three families. 

Limitations of the Observations 

It should be recognized that there are potential 
sources of error in summaries of data from any 
survey or collection such as this. For example:

1. The association of the fungus with decay is 
not proof that the fungus initiated or caused any 
or all of the decay.

2. Fungi which produce durable and con­
spicuous fruiting structures are more likely to 
have been reported than those producing incon­
spicuous fructifications or rarely producing any.

3. A summary includes surveys which place
emphasis on certain products.

4. Separate studies have been restricted to 
particular geographic regions, so that the data are 
not representative of the country as a whole. 

5. The relative number of products associated 
with fungi does not necessarily provide the best 
index of its prevalence. The number of isolations 
from different sites, from different woods, etc., 
must be taken into account. 

6. The number of fungi that can be identified 
in culture is dependent on the number of reliably
named species available in culture and the number 
of species adequately characterized in culture. 

TAXONOMIC GROUPING OF THE FUNGI 
Essentially all of the fungi were found to be TABLE 1.—Prevalence of families and genera of 

members of 4 families in the order Agaricales Basidiomycetes associated with products—Con. 
(table 1), and of 6 to 10 genera in each family.
The Polyporaceae, with 71 species, was associated 
with more than 60 percent of the products, the 
Thelephoraceae and Agaricaceae with 17 and 13 
percent, respectively, and the Hydnaceae with 
less than 3 percent. It is interesting to note that 
although 152 species were associated with wood 
products, over 70 percent occurred in five genera:
Coniophora, Lentinus, Lenzites, Polyporus, and 
Poria. The genus Poria was two to three times 
as frequent as any of the other four. 

TABLE 1.—Prevalence of families and genera of 
Basidiomycetes associated with products 

Order and family Genus Number of Number of 
species collections 

Tremellales 
Tremellaceae-------------Guepinia--------- 2 5 

2 4 
5 162 

11 35 
10 43 
11 43 
3 6 

Agaricales
Thelephoraceae----------- Asterostroma-----

Coniophora -

293 42 

Corticium 
Peniophora - - - - - -Stereum -------
Vararia - - - - - - - - - -

Number of Number of 
species collections 

Order and family Genus 

Hydnaceae - - - - - - - - - - - - - - -Hericium - - - - - - - - 1 1 
Hydnum - - - - - - - - - 1 1 

2 3 Irpex ------- ----Odontia ---- - ----- 5 33 
Oxydontia - - - - - - - 1 6 
Porogramme 1 1 
Radulum - - - - - - - - 1 1 

12 46 

Polyporaceae - - - - - - -- - - - - -Deedaka- - - 3 
Fomes- - - - - - - - - - - 10 
Ganoderma- - - - - - 1 
Lenzites- - - - 3 
Merulius- - - - - - - - - 5 
Polyporus- - - - - - - - 21 
Poria------------- 22 
Ptychogaster- - - - - 2 
Trametes- - -- - - - -- 4 

32 
64 
1 

231 
57 

127 
494 
13 
28 

71 1,047 

1 1 
1 6 
1 1 
1 5 
3 163 
1 2 
1 21 
3 3 
1 4 

20 

Paxillus - - -- -- --- -Pholiota - - - - - - -
Pleurotus - - - - - - - -
Schizophyllum 

14 216 

11 71 

Total - - - - - - - - - - 5 33 152 

(Unknown) - - -

1 

Agaricaceae-- ---- --- --- ---Armillaria--------Coprinus 
Gymnopilus 
Hypholoma ------
Lentinus- - -Naematoloma 
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No single fungus species represented more than 
10 percent of the total collection (table 2). How­
ever, Lentinus lepideus Fr. was associated with 9 
percent of the products, Lenzites trabea Pers. 
ex Fr. with 8 percent, Poria incrassata (Berk. & 
Curt.) Burt with 7 percent, and P. monticola 
Murr. with 6 percent of the products. Four more 
were each associated with 3 to 6 percent of the 
collection: Coniophora arida (Fr.) Karst., L. 
saepiaria (Wulf. ex Fr.) Fr., P. vaillantii (Fr.)
Cke., and P. xantha (Fr.) Cke. Fifteen were 
represented as the decay fungus in 1 to 3 percent
of the products: puteana (Schum. ex Fr.) Karst.,
Fomes cajanderi Karst., Merulius lacrymans Wulf. 

ex Fr., Paxillus panuoides Fr., Peniophora gigantea
(Fr.) Mass., Polyporus palustris Berk. & Curt., 
P. versicolor L. ex Fr., Poria carbonica Overh.,
P. cocos (Schw.) Wolf, P. nigrescens Bres. complex2,
P. oleracea Davidson & Lombard, P. radiculosa 
(Pk.) Sacc., Schizophyllum commune Fr., Trametes 
serialis Fr., and Unknown J. The remaining 
species occurred in less than 1 percent of the 
products. 

2 Includes the following species that have not been clearly
defined taxonomically: Polyporus rigidus Lév., P. zonalis 
Berk., Poria nigrescens Bres., P. sanguinolenta (Alb. & Schw.)
Cke., and P. undata (Pers.) Bres. 

TABLE 2.—Associations of Basidiomycetous fungi with kind of wood, decay type, and geographical location 

Fungus 

Host wood 

Type of North-
Unknown decay 2 eastern 

U.S. 

Thelephoraceae
Asterostroma cervicolor (Berk. & Curt.) Mass 
Asterostroma spp.
Coniophora arida (Fr.) Karst. 
C. olivacea (Fr. ex Pers.) Karst 
C. puteana (Schum. ex Karst. 

Agaricales 

See footnotes at end of table. 

Location 1 

Angiosperm
(hardwood) 

Gymnosperm
(softwood) 

South­
ern 

U.S. 

West­
ern 
U.S. 

Cen­
tral 

U.S. 

Un­
known 

or 
outside 
U.S. 

Tremellales 
Tremellaceae 

Guepinia spathularia (Schw.) Fr. 
Guepina spp.---- ------- ------- ------- -------- -----

Coniophora B --- ----- ----- ------ ----- ----- ----- ----
Coniophora spp.­--------- ------------------- ---
Corticium alutaceum (Schrad.) Bres. -- -- -- ----
C. atrovirens Fr. ?3 ­ - -------- -------------------- --
C. fuscostratum Burt-------- -------------- ---------
C. galactinum (Fr.) Burt-- -- --- --- -- ---
C. roseum Pers.­--------- ------------------- ---
C. subseriale Bourd. & Galz. ?3­-------------------
C. suecicium Litsch.­- -- -- -- -- -- --- ---
Corticium A 
Corticium B------------------------------------------
Corticium C------------------------------------------
Corticium spp. ---------------------------------------
Peniophora affinis Burt-- --- --- --- -- --- -
P. dryina (Berk. & curt.) Rogers & Jacks.- -- - -- - --
P. gigantea (Fr.) Mass. - - - - - - -
P. mollis (Bres.) Bourd. & Galz. ?3 ----------------
Peniophora A --- ----- ----- ------ ----- ----- ----- ----
Peniophora B ­--- ------- ------- ------- -------- -----Peniophora C --- ---- ---- ---- ---- ---- ---- ---- ---- ---
Peniophora D 
Peniophora E --- ----- ----- ------ ----- ----- ----- ----

-- -- --- --- -- --- -- --- --- -- --- --- -- --- --
Peniophora spp. ­--- ------ ------- ------ -----Stereum complicatum (Fr.) Fr.­- -- -- -- -- -- -- -- -- -- -
S. frustulatum (Pers. ex Fr.) Fckl.­ - - - - -
S. gausapatum (Fr.) Fr. -- -- -- --- -- --- --S. murraii (Berk. & Curt.) Burt ---S. purpureum (Pers. ex Fr.) Fr. ­ -- - - -- -S. sanguinolentum (Alb. & Schw. ex Fr.) Fr. 
S. subpileatum Berk. & Curt. - -- -- -- -- -- -- -- - -- -- --
Stereum A-- --- --- --- --- --- --- ---- --Stereum B- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Stereum C 
Stereum sp. ----------------------Vararia effuscata (Cke. & Ell.) Rogers and Jacks.-----V. pallescens (Schw.) Rogers & Jacks.--------------Vararia A------------------------------------------

Hydnaceae
Hericium erinaceus (Fr.) Pers.­ - - - - - --Hydnum sp.­- --- --- --- --- -- - --- --Irpex mollis Berk. & Curt.----------Irpex spp.­-----------------------------------------Odontia bicolor (Fr.) Bres. ­------ ------------- ------O. queletii Bourd. & Galz.­ - - - - - -- - - - - - - - - - - -- - - - - -O. spathulata (Fr.) Litsch. -Odontia A---------- ------------------ ----------Odontia spp.­ -- -- -- -- -- -- -- -- -- -Oxydontia chrysorhiza (Torr.) Roghers & Martin - - - - -Porogramme fuligo (Berk. & Br.) Pat. ---------- ----Radulum sp. ----- --------- ---------- ---------

---- -------- --
1 

-- --- -- --- --- -
1 
7 

-- -- -- --- -- -- -
4 

- -- -- - -- -- - -- -1 
--------------
-- --- -- --- --- -
-- ---- ----

1 
1 

- -- -- -- -- -- -- -
1 

--------------
-- ---- --- ---- -
--- ----- ----- -

1 
---------- ----2 
---------- ----
-- --- -- --- --- -
---------- ----
---------- ----

1 
---- --------
--- ----- ----- -

2 
8 

15 

1 
1 
6 

-- --- -- --- --- -
1 

2 
1 

-- --- -- --- --- -
--- ----- ----- -
-- --- -- --- --- -
---------- ----1 

1 
1 
1 

---- --------
--- ----- ----- -
-- --- -- --- --- -1 

2 
1 

---------- ----
1 

--- ----- ----- -

2 
2 

1 
1 

62 
6 

43 
12 
21 

--- ----- ----- -5 
1 
5 

-- --- -- --- --- -2 
-- --- -- --- --- -7 

1 
3 
2 
1 
1 

19 
4 
5 
1 

--- ----- ----- -
1 

---------- ----
2 

--- ----- ----- -1 

1 
-- --- -- --- --- -
--- ----- ----- -

3 
- -- -- -- -- -- -- -

---------- ----
-- --- -- --- --- -

1 
1 

- -- - -- - -- - -- - -
1 
3 

- -- -- -- -- -- -- -
---------- ----
- -- -- -- -- -- -- -

2 
13 
1 
7 

- -- -- -- -- -- -- -5 
6 

---- --------
1 

---------- ----
---------- ----

---------- ----
1 
2 
1 
1 

---- --------
2 
2 

---- --------
---------- ----

1 
---------- ----
--- ----- ----- -
---------- ----
--- ----- ----- -
--- ----- ----- -
---------- ----

2 
---- --------
---------- ----1 
- -
- -
---------- ----
--- ----- ----- -
---------- ----

1 
2 

--------------
---------- ----

- -- - -- - -- - -- - -
--- ----- ----- -
-- ---- ----
---------- ----
---- --------

---------- ----
- - - - --
---- --------

1 

---------- ----
---- --------
---- --------
---- --------
--- ----- ----- -
---------- ----3 
--- ----- ----- -
---------- ----
-- ---- ----
---------- ----
---------- ----

--- ----- ----- -
---------- ----

--------------
--------------

White*- - - - -
-- ---- ----
Brown --- ---

- - - - -do ------
- - - - -do - - - - - -
- - - - -do ­ - - - - -
- - - - -do - - - - - -
Brown*-----
White* 
*** 
White-------

---- --------
Brown*-- -
White*------

- - - - - do- - - - - -
** 
** 

-- --- -- --- --- -
White*------
Brown* -----
Brown ­-----
Brown* - -- - -
White 
White*------
** 
White*------

-- -- -do- - - - - -
---------- ----
White-----
White 

pocket.
White 

- -- - -do- - - - - -
--- -- do- - - - - -
- - - - -do- - - - - -
White 

pocket.
** 
** 
White*------

---------- ----
White*------

- - - - - do- - - - - -
- - - - -do - - - - - -

White ------­
--------------
White ------­

- -
White 
White*------
** 
White*------

--------------
White*------

--- --do- - - - - -
-- ---- ----

-- -- -- --
- -- - - -- -

-- -- -- --
-- -- -- --

1 
- -- - - -- -

8 
- - - - - - - -

3 
-- -- -- --
-- ---- --
- -- - - -- -

2 
- -- -- -- -
- -- -- -- -
- -- -- -- -
- -- -- -- -
-- -- -- --
--------

1 
-- -- -- --

1 
2 

- -- -- -- -
- -- - - -- -
-- -- -- --
- -- - - -- -
- - - - - - - -
- - - -- - - -

1 
- -- - - -- -

1 

1 
1 

- -- -- -- -
1 

--- ---

---- ----
-- -- -- --
--- ---
---- ----
--------
---- ----
-- ---- --

- -- - - -- -
--------
--- ---
---- ----
- -- -- -- -
- -- -

1 
- -- - - -- -

1 
- -- -
- -- - - -- -
- -- - - -- -

2 
2 

1 
1 
6 
5 

14 
10 
5 

- -- -
2 

---- ----1 
1 

---- ----
1 
7 

-- ---- --3 
4 

- - - - - - - -
2 

10 
- -- -- -- -

5 
1 
1 
1 

-- ---- --
3 
6 
8 

1 
--- ---
--------
--- ---
--------

--------
--------

1 
-- -- -- --
- -

1 
1 

-- -- -- --
1 
1 

2 
1 
7 
2 
4 
6 

--------

--------
--- ---

-- -- -- --
--------

20 
---- ----12 

1 
4 

- -- -
-- -- -- --1 
-- ---- --
-- -- -- --
--------
- -
- -
---- ----
- -- -
- -- -
- -- -
-- -- -- --

1 
-- -- -- --
- -

--- ---
--------
---- ----
- -- -
- -- -
--------

---- ----
- -
---- ----
---- ----
--------

---- ----
1 

- -- -

--------
--------
--------

- -- -- -- -
--- ---

1 
1 

--- ---
3 

- -- - - -- -
---- ----
---- ----
-- ---- --
-- ---- --

- -- - - -- -
1 

- - - -- - - -
1 

44 
2 

14 
1 

12 
2 
3 

- -- -
4 

- -- -
2 

--------
---- ----1 
-- -- -- --
-- -- -- --1 
-- ---- --4 

1 
-- ---- --
---- ----
- -- -- -- -
-- -- -- --
- -- - - -- -2 

2 
4 

--------
--------
---- ----2 

1 

--------
-- -- -- --
-- ---- --

1 
- - - -- - - -
- -- - - -- -3 

- -- -- -- -
- - - -- - - -
- -- - - -- -

1 
1 

-- ---- --
--------
- -- -

1 
- -- - - -- -

1 
1 

--------
--------

- -- -1 
--------
- -- -
--------
- -- -

-- ---- --
--------
--------
- -- -- -- -
--------
- -- -
--------
--------
- -- -
--------
--------
---- ----

3 
3 

-- ---- --
--------
-- -- -- --
--------

1 
-- ---- --
-- -- -- --

3 

-- -- -- --
---- ----6 
--------
-- ---- --

2 
- -- - - -- -
--------
--------

1 
---- ----
--------

1 
- -- -
---- ----

9 
-- ---- --
--------

-- ---- --
--------

--------

3 




TABLE 2.—Associations of Basidiomycetous fungi with kind of wood, decay type, and geographical location 
—Continued 

Host wood Location 1 

Un­
known

Type of 
decay 2 Cen­

tral 
U.S. 

North- South- West-
eastern ern ern 

U.S. U.S. U.S. 

Fungus 
Angiosperm
(hardwood) 

or 
outside 

U.S. 

Gymnosperm Unknown 
(softwood) 

4 




TABLE 2.—Associations of Basidiomycetous fungi with kind of wood, decay type, and geographical location 
--Continued 

Fungus 

Location 1Host wood 

Angiosperm
(hardwood) 

Gymnosperm
(softwood) 

Unknown 

Type of 
decay 2 North­

eastern 
U.S. 

South­
ern 

U.S. 

West­
ern 

U.S. 

Cen­
tral 
U.S. 

Un­
known 

or 
outside 

U.S. 

RELATIVE PREVALENCE OF 

The Basidiomycetes cause two general types of 
decay-brownand white rot. These two types 
are distinguishable partly by the color of the 
decayed wood (brown vs. “white”); however, the 
color distinction is sometimes obscured by con­
taminating organisms or by the stage of decay at 
the time of observation. The metabolism of 
brown-rot and white-rot fungi in attacking wood 
differs considerably. The brown color has been 
attributed to the lignin-rich residue left by the 
brown-rot fungi as a result of preferential utiliza­
tion of the wood carbohydrates. The lighter
color caused by the white-rot fungi has been 
attributed to the change of certain chromogenic
materials in the wood. Other characteristics 
that separate the brown- and white-rot fungi by
their enzymatic action on wood have been 
reviewed by Cowling (6).

The Bavendamm oxidase reaction is a valuable 
diagnostic test, being about 95 percent accurate 
in separating the brown- and white-rot fungi (7).
In this test, fungi that secrete an extracellular 
polyphenol oxidase of the laccase type form a 
colored zone in nutrient agar containing a poly­
phenolic material. White-rot fungi secrete this 
enzyme and produce a colored diffusion zone;
brown-rot fungi do not possess this enzyme and 
give a negative reaction. Some confusing re­
actions occur and, as a result, a small proportion
of fungi can be classed as neither brown nor white 
rotters by this method. 

Information is not available on the type of 
decay or oxidase reaction produced by 30 of the 

BROWN AND WHITE ROT 

collected species but, where known, 67 of the 
species caused white rot and 55 caused brown rot. 
However, 76 percent of the products were decayed
by brown-rot fungi compared with 18 percent by
white-rot fungi. 

The survey indicates that both brown- and 
white-rot fungi attack products of gymnospermous
wood (softwoods) more frequently than those of 
angiospermous wood (hardwoods) (tables 2 and 3).
White-rot fungi actually seem to be associated 
more often with angiospermous than gymno­
spermous woods used above ground. This appar­
ent host preference in nature was also indicated 
in a survey of mycological literature (5). Labo­
ratory studies by Duncan (9) have shown a 
greater capacity of several white-rot fungi to 
cause decay in nondurable angiospermous than in 
nondurable gymnospermous woods. With respect
to wood in ground contact, however, white-rot 
fungi were observed as often and in some cases 
more frequently on softwoods than brown-rot 
fungi in a like situation. In stake tests made by
Zabel and Moore (22), using gymnospermous
wood, white-rot fungi were more prevalent than 
brown-rot species. 

In considering the prevalence and distribution 
of brown and white rot in the collection data, it 
should be recognized that approximately four 
times more softwood than hardwood products 
were available for study. It is also significant
that more than half of the products were in con­
tact with the soil. 
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TABLE 3.—Prevalence of white and brown rots in 
angiospermous and gymnospermous products 

Inconclusive 

Inconclusiveresult 

Unknown: 

Tota 

Number of collections from indicated types
of host woods 

162 1,031 86 1,279 

10 27 6 43 

0 1 0 1 

12 31 9 52 

22 59 15 96 

316 1,248 114 1,678 

Number of species
by type of decay 2 

Angio- Gymno­
sperm sperm Unknown Total 

158 13 303 

Brown: 
41­ - - - - - - - - - - - - - - - - - - - - 157 973 83 1,213 

White: 
43­ - -- - - - -- - - -- - - - -- - - -

White*: 
24­ - -- - - - -- - - -- - - - -- - - -

121 101 11 233 

11 57 2 70 

Brown*: 
14­ -- - -- - -- - - -- - -- - -- - - 5 58 3 66 

GEOGRAPHIC DISTRIBUTION OF THE FUNGI 


Table 2 includes the associations of all species
in the collection with the location. The geo­
graphic areas having the higher numbers of 
collections are the Eastern, Southern, and Central 
States, where concentrated efforts to collect have 
been made. States principally represented in 
these areas are New York, Pennsylvania, Mary­
land, Virginia, Florida, Mississippi, and Wiscon­
sin. However, it is probable that many of the 
fungal species are equally well represented in 
other areas. 

Thus, the data in table 2 do not indicate con­
clusively that any fungus or group of fungi are 
markedly more prevalent than others in a given 
area with a variety and abundance of wood 
products. However, general observations or 
studies of collections by others point to a few 
definite regional prevalences. For example,
Poria incrassata normally inhabits the southern 
and coastal regions of relatively mild climates. 
Merulius lacrymans, on the other hand, prefers a 

cool climate and will not fully develop in areas 
where warm temperatures prevail. These distri­
bution responses to temperature probably would 
be conspicuous if a large-scale study were made. 
Occurrence of these two fungi in regions generally
unfavorable to them usually can be attributed to 
transportation of infected lumber and its place­
ment under conditions of favorable temperatures.
Such distribution is artificial, and thus the associ­
ated decay problem tends to be small. Daedalea 
berkeleyi, limited to the South probably by its 
temperature requirements, is another species that 
might show regional predilections upon more 
comprehensive sampling.

The local climate, site, and availability of 
favorable host species are probably the dominant 
distribution factors for the majority of the fungi.
Additional information on the geographic distri­
bution of the fungi can be found in the literature 
on the taxonomy of wood-rotting Basidiomycetes. 

PREVALENT SPECIES ON ANGIOSPERMOUS AND GYMNOSPERMOUS WOODS 

Table 4 shows the more prevalent of the fungal woods, which represented 19 percent of the col­
species associated with wood in the angiospermous lection; but only about 7 percent occurred more 
and gymnospermous groups by various levels of than 5 times and 3 percent more than 10 times. 
decay resistance. Approximately 40 percent (78) These more prevalent species were about equally
of the species were associated with angiospermous associated with nonresistant and moderately 
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resistant hardwoods, but as might be expected,
they were considerably less on those hardwoods 
considered most durable. Of the 6 fungi occurring 
more than 10 times, Lenzites trabea, Poria incras­
sata, and P. oleracea are brown-rot species whereas 
Polyporus versicolor, Schizophyllum commune, and 
Stereum frustulatum (Pers. ex Fr.) Fckl. are white-
rot species.

One-half of the fungi occurring most frequently 
on hardwoods also occurred on softwoods: Conio­

phora arida, Lenzites trabea, Poria incrassata, P. 
monticola, P. oleracea, P. xantha, and Polyporus
versicolor. The first six of these are brown-rot 
fungi and except for Poria oleracea were more 
prominently associated with softwoods than 
hardwoods. Polyporus versicolor, a white-rot 
fungus, and Poria oleracea, a brown-rot fungus, 
were found more frequently on hardwoods than 
on softwoods. 

TABLE 4.—Occurrence of the more common fungi on gymnospermous and angiospermous woods (softwoods
and hardwoods) 

Frequency of collectionsfrom 
wood having various levels of 

decay resistance 
Frequency of collections from 
wood having various levels of 

decay resistance 

Fungus 
tion 
total 

GYMNOSPERMOUS WOODS 1 

Fungus 
tion 

Non- Mod- Resistant 
resistant erately or very 

resistant resistant

Collec-

Non-
resistant 

Mod-
erately 

resistant 

Resistant 
or very 
resistant 

Collec-
total 

GYMNOSPERMOUS WOODS 1—Con. 

About 60 percent (113) of the species were 
associated with gymnospermous woods, which 
represented 81 percent of the collection. Of these 
species, 24 percent occurred more than 5 times and 
13 percent more than 10 times. The 10 most 
prevalent fungi on softwoods were Coniophora
arida, C. puteana, Lentinus lepideus, Lenzites 
saepiaria, L. trabea, Poria incrassata, mon-

xantha.ticola, P. radiculosa, P. vaillantii, and 
Five of these also occurred on hardwoods. 

The occurrence of the species attacking soft­

woods was in inverse order to the decay-resistance 
of the wood. In the case of the species attacking
hardwoods, there was, with some exceptions, a 
similar but less pronounced relationship to decay-
resistance. As exceptions, about one-fourth of 
the softwood products attacked by Lenzites trabea 
possessed considerable , natural resistance. In 
addition, Daedalea juniperina Murr. and Poria 
nigrescens complex were also notably tolerant of 
naturally resistant gymnospermous wood prod­
ucts. 
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FUNGI ASSOCIATED WITH VARIOUS PRODUCTS 

The associations of the different species of fungi Fomes pini (Fr.) Karst. (9) (originating in the 
with various kinds of products are shown in table tree as heartrot)
5. The species most prevalently associated with Peniophora gigantea (Fr.) Mass. (8)
each of the major product groups are: Poria cinerascens Bres. complex4 (8)
Unseasoned raw products Lenzites saepiaria (Wulf. ex Fr.) Fr. (6)

Poria incrassata (Berk. & Curt.) Burt (15)3 L. trabea Pers. ex Fr. (6)
Polyporus versicolor ex (12) Stereum purpureum (Pers. ex Fr.) Fr. (6) 

Number in parentheses refers to number of times the 
species was observed. 

4 

culturally: 
Includes the following species that are difficult to separate

Poria cinerascens Bres., P. rivulosa (Berk. & Curt.)
(P. albipellucida Baxter), and P. subvermispora Pilát. 

TABLE 5.—Basidiomycetes associated with various types of wood products1 
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TABLE 5.—Basidiomycetes associated with various types of wood products 1— Continued 
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TABLE 5.— Basidiomycetes associated with various types of wood products 1—Continued 
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TABLE 5.—Basidiomycetes associated with various types of wood products 1—Continued 

Poles, posts, ties, etc. Peniophora gigantea (Fr.) Mass. (9) 
Lentinus lepideus Fr. (103) Poria radiculosa (Pk.) Sacc. (8) 
Unknown J (21) Schizophyllum commune Fr. (8) 
Lenzites trabea Pers. ex Fr. Fomes cajanderi Karst. (7)
Poria carbonica Overh. (14) Merulius tremellosus Schrad. (7)
P. monticola Murr. (10) Daedalea berkeleyi Sacc. (6)
Lenzites saepiaria (Wulf. ex Fr.) Fr. (9) Poria xantha Cke. (6) 
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Poria A (6)

Stereum frustulatum (Pers. ex Fr.) Fckl. (6) 


Smaller wood items in ground contact (largely
experimental stakes) 

Coniophora arida (Fr.) Karst. (69)
Lentinus lepideus Fr. (40)
Lenzites saepiaria (Wulf. ex Fr.) Fr. (38)
Poria vaillantii (Fr.) Cke. (31)
C. puteana (Schum. ex Fr.) Karst. (25)
P. monticola Murr. (25)

radiculosa (Pk.) Sacc. (25)
P. cocos (Schw.) Wolf (15)
Coniophora B (12)

Poria xantha (Fr.) Cke. (12)

Fomes cajanderi Karst. (11)

Merulius himantioides Fr. (9)

Polyporus balsameus Pk. (9)

Daedalea juniperina Murr. (8)

Lenzites trabea Pers. ex Fr. (8)

Polyporus versicolor L. ex Fr. (8)

Unknown E (8)

Odontia spathulata (Fr.) Litsch. (7)

Polyporus schweinitzii Fr. (7)

Poria incrassata (Berk. & Curt.) Burt (7)

Corticium A (7)
Unknown F (7)
Oxydontia chrysorhiza (Torr,) Rogers & Martin 

(6) 
Transportation items 

Lenzites trabea Pers. ex Fr. (53)
Poria monticola Murr. (42)

xantha (Fr.) Cke. (26)
P. oleracea Davidson & Lombard (16)
Lenzites saepiaria (Wulf. ex Fr.) Fr. (13)
Polyporus versicolor L. ex Fr. (12)

P. palustris Berk. & Curt. (11)

Daedalea quercina L. ex Fr. (9)

Stereum frustulatum (Pers. ex Fr.) Fckl. (8)

Poria carbonica Overh. (6) 


Wood Buildings
Poria incrassata (Berk. & Curt.) Burt (83)
Lenzites trabea Pers. ex Fr. (44)

Paxillus panuoides (18)

Poria vaillantii (Fr.) Cke. (18)

Coniophora puteana (Schum. ex Fr.) Karst. (13)

Merulius lacrymans Wulf. ex Fr. (13)

Poria monticola Murr. (12)

Trametes serialis Fr. (9) 


Special structures (cooling towers)
Poria nigrescens Bres. complex (11) 

Miscellaneous wood items situated above ground
Lenzites saepiaria (Wulf. ex Fr.) Fr. (13)
Odontia bicolor (Fr.) Bres. (9)
Unknown A (8) 
In the several surveys of the fungi responsible

for the decay of buildings in the United States 
(1, 12, 14, 15, 16, 20), Poria incrassata is indicated 

to be by far the most important building-decay
fungus. This, though supported by the data in 
this paper, is misleading: P. incrassata is not 
prevalent outside the South, but has received more 
individual attention than other building fungi
because of the spectacular and rapid decay that 
it causes. Therefore, more cases of this building-
decay fungus have been brought to the attention 
of our laboratories. Fomes roseus (Alb. & Schw. 
ex Fr.) Karst. and Lenzites saepiaria, mentioned 
by earlier workers, are considered important fungi
in building decay but were not prevalent in 
buildings represented in the present summary.
Cartwright and Findlay (3, 4) consider C. puteana,
Merulius lacrymans, Paxillus panuoides, and 
Poria vaillantii to be important building-decay
species in England. In the present survey these 
fungi were found also to be frequent associates 
of decay in buildings in the United States. 
Richards (16) also notes that M. lacrymans 
very destructive to buildings in northern United 
States and Canada. It is rare in the South,
undoubtedly because it does not tolerate the 
higher temperatures there. 

Silverborg (18, 19) made an extensive survey
of wood buildings in New York State and found 
25 percent of his collections to be Odontia 
spathulata and Lenzites saepiaria. He also found 
the following species in considerable number: 
Coniophora puteana, Corticium scutellare Berk. & 
Curt., Grandinia farinacea (Pers. ex Fr.) Bourd. 
& Galz., Lenzites trabea, Peniophora pubera (Fr.)
Sacc., Poria ferruginosa (Schrad. ex Fr.) Karst.,
P. vaillantii, P. xantha, and Schizophyllum com­
mune. 

The present summary includes the survey by
Davidson et al. (8) in which Lenzites saepiaria,
Poria carbonica, P. monticola, and P. xantha were 
reported as the most important causes of decay of 
softwoods in boats and Daedalea quercina, P. 
oleracea, and Stereum frustulatum the most 
important causes of decay in boat hardwdods. 
Although the present survey includes additional 
collections from boats, the relative importance of 
these fungi as decay agents in boats and other 
transportation products on land has not changed.

In the present survey Lenzites trabea was found 
to be the most common fungus damaging trans­
portation items on land. 

Richards (17) lists many fungi as important in 
decay of ties made of various wood species. This 
survey showed several of these fungi to be 
occasionally associated with ties, poles, etc., but 
only six appear to be frequent associates: Fómes 
cajanderi, Lentinus lepideus, Lenzites saepiaria,
L. trabea, Peniophora gigantea, and Schizophyllum 
commune. Probably S. commune is more com­
monly observed than the others in the group
because its presence is readily apparent by its 
sporophores, which are produced early. 
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FUNGOUS ASSOCIATIONS WITH WOOD PRESERVATIVES 


Laboratory tests have shown that certain fungi 
are much more tolerant of some chemicals than 
others. Limited isolations from treated wood in 
service have indicated that the effectiveness of a 
particular wood preservative may be determined 
considerably by the species of decay fungi with 
which it comes in contact. Such evidence has 
been meager-nosystematic attempts have been 
made to isolate fungi from wood of known treat­
ment in the initial stages of decay, and isolation 
from decayed wood long in service is difficult and 
of doubtful significance because of contaminating
organisms or secondary wood destroyers.

An attempt is being made to secure information 
about the fungi that attack and cause failure of 
treated wood. It is hoped that specific associa­
tions between fungi and preservatives, in different 
environments, can be found. Such information 
would help determine whether soil-inhabiting
decay fungi differ enough from locality to locality, 
or even within the same locality, to variably
influence the performance of preservative treat­
ments. Fungus variation in reactions to preserv­
atives, soil type, or ground-cover, individually or 
in combination, would be a matter for con­
sideration in determining whether there is need for 
a wider replication of field tests in different places 
or for more attention to these factors in predicting
preservative requirements.

To provide the needed data on fungi and treated 
wood in these respects, pine sapwood stakes,
sawed in half lengthwise from 2- by 4- by 18-inch 

boards pressure treated with known retentions of 
common and some new preservatives, have been 
set at Madison, Wis., Gulfport, Miss., and 
Corvallis, Oreg. At each of these locations, the 
stakes are exposed on two sites that differ in soil 
and ground-cover environment. With respect to 
number and kind of treatment in each case, the 
stakes on the six sites are essentially alike. As 
soon as decay becomes apparent in the stakes,
isolations of the causal fungi are made and an 
identification attempted.

The information obtained so far from these 
treated stakes is insufficient to answer questions 
or to warrant drawing conclusions. However,
the fungi obtained and identified from early
harvesting of stakes treated with 15 different 
preservatives and set in 3 locations and 6 sites are 
given in table 6. A few associations are perhaps
evident, based on the fungal species presently
identified for this study. To date Coniophora
arida has been the predominant species isolated 
from stakes set in the Madison woods and 
Corvallis Douglas-fir woods plots. This species, 
not ordinarily used as a laboratory test fungus,
has been found with 13 of the 15 test preservatives.
Poria vaillantii has been associated with seven and 
Coniophora B with six of the preservatives in the 
test. Other fungi identified so far have been 
limited to no more than four of the preservatives.
At present, we have no information from labora­
tory tests on the tolerance limits of arida. 

TABLE 6.—Fungi 1 associated with early decay of preservative-treated pine sapwood test stakes in three geo­
graphicareas 

13 




------- 

TABLE 6.—Fungi1 associated with early decay of preservative-treatedpine sapwood test stakes in three geo­
graphic areas—Continued 
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APPENDIX 

To complete the record of observations, so that environmental and substrate associations are 
the data may be analyzed or used in other ways if given in table 7. 
desired, the individual collections and their 

TABLE 7.—Basidiomycetes associated with decay of various woods, products, and preservative treated items 
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