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SUMMARY 

A survey of forest tree species in the pralrle provinces of 
Canada has shown that the principal species of the Armillaria 
mellea complex present were North American Biological Species 
(NABS) I and V. The identity of the NABS was established using 
monospore mating studies, Buller's phenomenon, and diploid 
vegetative incompatibility tests. Cultural characteristics of the 
NABS I and V were studied to determine if these characteristics 
could reliably differentiate the two species. Isolates of each 
species were grown on carrot agar, potato dextrose agar, walt 
agar, and malt-peptone-dextrose agar. NABS I produced 
rhizomorphs that branched frequently and often dichotomously on 
carrot agar, and malt-peptone-dextrose agar but infrequently on 
malt agar or potato dextrose agar. The pseudosclerotial plate cf 

NABS I had a well developed aerial mycelium. NABS V rhizomorphs 
had a monopodial branching pattern with occasional small lateral 
branches on all agar media. The pseudosclerotial plate had a 
crusty appearance. Morphological studies of the basidiocarps of 

NABS I and V revealed few distinct differences. Basidiocarps of 
the two species could be distinguished readily by the cutis 
layers of the basidiocarp. 
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INTRODUCTION 

Armillaria root rot is a serious disease of forest 
regeneration in the prairie provinces of Canada (Baranyay and 
Stevenson 1964; Moody and Cerezke 1986). The disease is incited 
by species of the Armillaria mellea complex (in this paper A. 
mellea complex is used for the root rotting Armillaria specIes). 
Recent studies have shown that Armillaria root rot can be incited 
by several taxonomic species of Armillaria (Korhonen 1978; 
Rishbeth 1982; Watling et al. 1982) In North America , eight 
biological species of Armillaria have been identified (Anderson, 
1986) but as yet no definitive taxonomic study has been done to 
identify the species present. 

To identify NABS of the �. mellea complex the method of 
Ullrich and Anderson (1978) is employed using monospore isolates 
and pairing with monospore isolates of the known NABS. Another 
commonly used technique is to pair a diploid isolate of the 
unknown NABS with a monospore isolate of a known NABS and observe 
the mycelium of the monospore isolate for evidence of 
diploidization. These techniques are time consuming and require 
some expertise in interpreting the results. The objective of this 
study was to determine if cultural characteristics of the NABS of 
the �. mellea complex in the prairie region could be used to 
differentiate the species and to see if there were morphological 
differences in the basidiocarps of the NABS that would allow for 
identification. 

EXPERIMENTAL METHODS 

Initially basidiocarps were collected in the field from 11 
locations in Alberta. Basidiocarps were air and freeze dried 
before morphological studies. Monospore isolates were collected 
form these basidiocarps and were identified to their NABS by 
using the monospore mating technique of Ullrich and Anderson 
(1918). Diploid isolates of these basidiocarps were taken from 
the basidiocarp stipe tissue. These isolates were grown in petri 
plates on four agar media: potato dextrose agar (PDA), (39 g of 
PDA in 1 L deionized distilled water), malt agar (MA), (30 g 
Difco malt extract, 11 g agar in 1 L of deionized distilled 
water, malt-peptone-dextrose agar (MPDA), (30 g Difco malt 
extract, 20 g dextrose, 5 g peptone, and 17 g agar in 1 L 
deionized distilled water), carrot agar -(CAl, (300 g washed 
carrots were ground in 400 mL of deionized distilled water in a 
Waring blender for 45 sec. The ground carrot slurry was 
autoclaved for 20 min. In a second flask 16 g agar was added to 
400 mL of deionized distilled water. The carrot slurry and the 

; 
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agar were autoclaved for 20 minutes before mixlng together. All 
media were autoclaved for 20 minutes at 1210C and 103.425 kPA 
before dispensing into plastic petri plates (100 x 15 mm), 
approximately 25 mL per petri plate. All isolates were grown on 
the four types of media in the dark at 200C for 21 days. A cube 
of agar approxi�3tely 1 mm3 in size was cut from tr.� margin of 
the colony and placed in the center of a petri plate. Inoculum 
used to inoculate PDA, MA, MPDA, and CA was taken from colonies 
growing on corresponding media. Ten replications were made per 
isolate for each medium. All petri plates were sealed with 
masking tape and incubated in the dark at 200C for 21 days. 
Observations were then made on rhizomorph branch pattern and 
pseudosclerotial plate type. 

Diploid isolates were made from the roots of diseased trees 
collected from across the prairie provinces. The specimens were 
identified as to NABS using Diploid monospore pairing technique 
and the diploid pairing technique of Korhonen (1978). Isolates 
were grown on the same media as above and cultural 
characteristics were observed and recorded. 

RESULTS 

Mating studies of monospore isolates with monospore isolates 
of the known NABS revealed that two NABS were present NABS I 
and NABS V. Diploid diploid pairings of isolates from these two 
NABS in culture produced the "black-line" phenomenon. In culture 
the two NABS produced distinct cultural characteristics. NABS V 
produced what was termed a type A pseudosclerotial plate, thin 
crusty appearance with very little aerial hyphae. NABS I produced 
a type B pseudosclerotial plate that was thick with an abundance 
of aerial mycelia, termed "hairy". Rhizomorph branching patterns 
were similar to those described by Morrison (1982) for 
rhizomorphs growing in the soil. Two types of rhizomorph 
branching patterns were recognized in agar. Type I rhizomorphs 
had a monopodial growth with occasional dichotomous branches. 
Type II rhizomorphs branched dichotomously. NABS V exhibited the 
type I branching pattern and NABS I the type II branching 
pattern. NABS V isolates produced rhizomorphs and 
pseudosclerotial plates on all four agar media. NABS I produced 
rhizomorphs and pseudosclerotial plates on CA and HPDA but rarely 
on PDA and MA. 

Diploid isolates from diseased trees were identified as to NABS 
by the methods of Korhonen (1978) and then identified using the 
cultural characteristics described above. In all cases the 
isolate NABS affiliation could be identified using the cultural 
characteristics. 

Basidiocarps of NABS I and NABS V were examined for 
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morphological criteria that could distinguish the two species. 
NABS I was variable in size and shape of the basidocarps. In 
general NABS V basidiocarps tend to be smaller than NABS I. Spore 
size overlapped and no distinguishing features on the spores were 
observed using light and scanning electron microscopy. The cutis 
of the basidiocarps was examined and found to be different in the 
two species. NABS V had a cutis with three distinct layers. The 
suprapellis was thin and pigmented, the mediopellis was thin and 
the subpellis was thick. NABS I had a slightly thicker pigmented 
suprapellis, a thick mediopellis and a thin subpellis. Color of 
the basidiocarps could not be used to distinguish either species. 

CONCLUSIONS 

The two species of the North American Biological Species 
(NABS) of the Armillaria mellea complex in the prairie provinces 
of Canada were determined to be NABS I and V. These two species 
could be distinguished from each other using cultural 
characteristics. NABS V had a monopodial rhizomorph branching 
pattern when grown in culture and a crustose type of 
pseudosclerotial plate. NABS I had a bifurcating type of 
rhizomorph branching pattern with a hairy type of 
pseudosclerotial plate. Basidiocarps of the two species could be 
distinguished readily by the layers of the pileipellis. 
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