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SUMMARY 

One hundred ninety-two species of Ba-
sidiomycetes, mostly wood-decaying or wood-
inhabiting, were tested in the field with gum 
guaiac reagent to determine if extracellular 
phenol oxidases were present. Of these, 79 
gave negative reactions; 113, positive. Of 
those with positive reactions, 110 are white-
rot fungi: three species (Phaeolus schweinitzii 
(Fr.) Pat., Tyromyces fragilis (Fr.) Donk, and 
T. subcartilagineus (Overh.) Dom.) that gave 
a positive reaction are brown-rot fungi. In 
field tests a negative reaction did not relate 
as conclusively: 38 white-rot fungi failed to 
give a positive test. 
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A number of reagents have been used to 
demonstrate the presence of extracellular 
phenol oxidases in wood-rotting fungi. The 
presence or absence of these oxidases, or 
enzymes, has been used to separate wood-
decay fungi into two broad groups, the white-
rot and the brown-rot fungi. Use of these rea-
gents is reviewed by Nobles (45)5 and Harkin 
and Obst (31). The most widely used is the 
Bavendamm (12) test with tannic acid or 
gallic acid in agar media. This test generally 
requires 7 days for a conclusive result. 

Nobles (45) has shown that the direct 
application of an alcoholic solution of gum 
guaiac to actively growing cultures of wood-
rotting fungi gives a reliable test for extra-
cellular phenol oxidases. This rapid and 
simple test for oxidase has since been utilized 
extensively, and has proved to be an ex-
tremely useful technique in identifying and 
characterizing cultures (48). Nobles (46) later 
reported that applying alcoholic gum guaiac 
to moist, active rots and growing basidiocarps 
causes rapid bluing with the white rots and 
their associated basidiocarps, and gives no 
reaction with brown rots and their associated 
basidiocarps on the relatively few species 
tested. It is known that the gum guaiac test is 
not specific for extracellular laccase. The oxi-
dation to guaiacum blue also occurs in the 
presence of tyrosinase and peroxidase (31). 
Harkin and Obst (31) have reported that 

syringaldazine is an effective reagent for de-
tecting laccase and peroxidase in cultures of 
wood-rotting fungi. However, the value of the 
gum guaiac reaction as a taxonomic character 
and as an aid in rapid identification of ba-
sidiocarps and cultures is not diminished by 
its inability to differentiate specific oxidase 
reactions. 

The objective of this study was to deter-
mine the reaction of gum guaiac reagent on 
basidiocarps and on decayed wood in the 
field. We also have compared these reactions 
with those observed on these fungi in culture. 

During the last 5 years the authors tested 
192 freshly collected fruiting bodies of a num-
ber of wood-rotting fungi in the field in 
Arizona and Minnesota. The associated rot 
in wood was also tested in many cases. 

Interpretation of the results is more diffi-
cult under field conditions than in the labora-
tory. Reactions on fruiting bodies with dark 
tissue such as those of species in the Hymeno-
chaetaceae are difficult to interpret. The 
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varied nature of the fruiting bodies of the 
wood-rotting Basidiomycetes also precludes 
any uniform procedure of applying the rea-
gent. Thick fleshy fruiting bodies provide 
ample context tissue for testing, but on corti-
cioid fungi in general the reagent must be 
applied directly to the hymenial surface. Be-
cause of variation in color, wood frequently 
does not provide a good background for dis-
cerning the reaction. Despite these problems 
the information gained from these tests is 
significant, and indicates that the gum guaiac 
reagent is useful for field determinations of 
oxidases. The positive (blue) gum guaiac reac-
tion remains clearly visible on dried herbar-
ium specimens; thus it provides a permanent 
record with little change in the color. 

The alcoholic solution of gum guaiac was 
prepared according to Nobles’ (45) formula 
(0.5 g gum guaiac dissolved in 30 cm3 of 95 
pct alcohol). The solution was applied directly 
to the hymenial surface and the marginal 
tissue of resupinate basidiocarps. Thick basid-
iocarps were broken, and the reagent applied 
to freshly exposed context tissue on hyme-
nophore surfaces. The reagent was also ap-
plied to freshly exposed surfaces of decayed 
wood associated with the basidiocarps. Notes 
were taken in the field on the intensity and 
the speed of development of this reaction. The 
positive reactions observed in the field were 
rated as weak (+), moderately strong (++), or 
strong (+++). Information on reactions in cul-

ture are given simply as positive (+) or nega-
tive (-), because most data in the literature do 
not indicate the intensity of the reaction. 

The reactions of the gum guaiac on cul-
tures were determined by streaking the rea-
gent across 3-week-old cultures on malt-agar 
medium. The cultures were tested by the 
Bavendamm method as described by 
Davidson and others (23), in which the cul-
tures are grown on malt-agar with the addi-
tion of 0.5 percent of gallic and tannic acids. 
The reactions were determined after growth 
for 7 days. Whenever possible, oxidase tests 
were carried out on cultures obtained from 
specimens tested with gum guaiac in the field. 

In tables 1 and 2, the species tested are 
listed with summarized information on reac-
tions observed in the field and available data 
on oxidase reactions in culture. The “type of 
rot” listed in the two tables is based on the 
visual appearance and the color of the af-
fected wood as determined by the authors 
and other researchers. The species listed in 
table 1 showed no positive reactions with 
either basidiocarps or decayed wood. Those 
in table 2 showed positive reactions on basi-
diocarp tissue and also on the decayed wood 
in those species indicated. The literature cita-
tions in the two tables refer to data published 
by this and other laboratories on reactions of 
cultures to gallic and tannic acid media or 
to gum guaiac. 
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