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Abstract 
The present work studies the fruiting body production of S. melanosperma (Bull.) Gillet using 
pairing test in nutrient agar media. Fourteen monokaryotic strains from single fruit body were 
chosen for the pairing test. Ninety-one crossings were made and fruit bodies were found in 20 
crossings. Fully mature basidiocarps were produced in a ring-like fashion in one or both colonies. 
The patterns of the fruit body production in crossing single spore isolates are similar to those 
common in heterothallic tetrapolar species. The conducted work shows that S. melanosperma can 
serve as a model organism for the study of developmental processes in the basidiomycetes. 
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1. Introduction 
Worldwide production of edible mushrooms amounts to above 7 million tons annually [1]. Fruiting bodies con- 
tain substances of various kinds that are highly valued as medicines, flavorings and perfumes. A major problem 
in mushroom industry is the poor understanding of biological processes which lead to the initiation of fruiting 
body development. A thorough knowledge of these processes is important for the understanding of many eco- 
logical processes. Achieving such knowledge is possible by studying fruiting in controlled conditions in axenic 
culture on nutrient agar media [2]. However, getting most of the mushrooms to fructification in such conditions 
is a difficult task and only few species of fungi form basidiocarp in axenic culture [2]-[6]. One of such species is 
Stropharia melanosperma (Bull.) Gillet. The influence of the nutrient agar medium and light on the fructifica- 
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tion was demonstrated [7]. The present work studies the fruiting body production of S. melanosperma using 
pairing test in nutrient agar media. 

2. Materials and Methods 
The culture of S. melanosperma was isolated from basidiocarps collected at the Kiryat Gat Grain Storage Bins, 
Israel. The mushroom was identified by Prof. S. Wasser from Haifa University. S. melanosperma was cultivated 
on mushroom blocks in plastic boxes in which high humidity was maintained and inflow of fresh air was pro- 
vided [8]. The spore print from a single fruit body was used for obtaining a spore suspension. Spores were 
washed by a 0.02% Tween-20 solution and 0.5 ml of the spore suspension was spread on potato dextrose agar 
(PDA) plates. Petri dishes were incubated at 20˚C. In 2 - 4 days of incubation, well-separated germinating 
spores were picked up cautiously and transferred to fresh PDA plates for isolate growth. After 12 days of grow- 
ing, fourteen single spore isolates were chosen for a pairing test. 

3. Results 
None of the isolates showed fruiting during the experiments. Cutting pieces of agar were placed in pair, 2 - 3 cm 
apart from each other in Petri dishes with PDA in all possible combinations. After 7 - 14 days of growing, the 
mycelia touched each other. Primordia usually emerged in 10 - 20 days of inoculation. 91 crossings were made 
and fruit bodies were found in 20 crossings (Table 1). Fully mature basidiocarps were produced in a ring-like 
fashion in one or both colonies (Figure 1). 

4. Discussion 
Mating is an essential step in the reproduction of fungi. Most of the basidiomycetes are heterothallic, i.e. two 
 

Table 1. Pairing test between single spore isolates from S. melanosperma. 

Isolates 1 7 10 2 3 4 5 13 9 6 8 11 12 14

1

7 ─

10 ─ ─

2 ← ←
↑ ←

3 ← ←
↑ ← ─

4 ← ←
↑ ← ─ ─

5 ← ←
↑ ← ─ ─ ─

13 ←
↑

←
↑

←
↑ ─ ─ ─ ─

9 ─ ─ ─ ─ ─ ─ ─ ─

6 ─ ─ ─ ─ ─ ─ ─ ─ ←
↑

8 ─ ─ ─ ─ ─ ─ ─ ─ ←
↑ ─

11 ─ ─ ─ ─ ─ ─ ─ ─ ←
↑ ─ ─

12 ─ ─ ─ ─ ─ ─ ─ ─ ← ─ ─ ─

14 ─ ─ ─ ─ ─ ─ ─ ─ ←
↑ ─ ─ ─ ─

 
―: Absence of fruit bodies; ← and ↑: Fruit bodies form on one of the cultures crossed, the arrow indicates the 
number of the culture on the mycelium of which fruit bodies form; ←

↑: Both cultures produce fruit bodies. 
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(a)                                    (b)                                 (c) 

Figure 1. Fruit body formation in crossing S. melanosperma single spore isolates. (a) Absence of fruit bodies on the two 
cultures (cultures 2 and 6); (b) Fruiting on single culture (cultures 1 and 3); (c) Fruiting on both cultures (cultures 9 and 14). 
 
haploid mycelia of different mating type specificity have to fuse in order to give rise to dikaryotic mycelium. 
The mating types in heterothallic species are determined by either one (bipolar) or two (tetrapolar) chromosomal 
mating type loci which each have at least two alleles. Two mating type loci of tetrapolar higher basidiomycetes 
are signed as A and B. Fruit body of tetrapolar species produce four different mating-type specificity basidios- 
pores (A1B1, A1B2, A2B1 and A2B2). In favorable conditions basidiospores germinate by forming haploid myce- 
lium. A compatible mating and dikaryotic mycelium formation take place when mates have different alleles of 
genes at both mating type loci, i.e. A1B1 × A2B2 or A1B2 × A2B1. Fruiting bodies usually develop on the dikaryo- 
tic mycelium [2] [5] [9] [10]. Our experiment shown, that the patterns of the fruit body production in crossing 
single spore isolates of S. melanosperma are similar to those common in heterothallic tetrapolar species. Al- 
though some model higher basidiomycetes produce fruit body on sterile agar media, such clear patterns of fruc- 
tification were not seen. This has to do with the difficulties of getting to fructification in axenic culture and that 
monokaryotic strains also can produce fruit bodies [2] [5] [10] [11]. 

5. Conclusion 
The conducted work shows that S. melanosperma may serve as a model organism for the study of developmen- 
tal processes in the basidiomycetes. 
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