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Abstract

Even though many mushrooms have a unique volatiles, its ecological significance has
not been elucidated. Given the fact that mushrooms are spore-dispersing "flower" of
fungi, it could be reasonable to hypothesize that the volatile of mushrooms is used for
attracting spore dispersers, or distracting predator animals. This study aims to clarify the
ecological function of the mushroom volatiles in fungal spore dispersal strategy through
verifying the volatile-communication of mushrooms with animals, and the spore
dispersal ability of the fungivore slug.

We conducted the following investigation to study the spore dispersal ability of slugs.
(1) investigate the habitat of slugs, (2) observe excretions of slugs (3) germination
experiments of excreted spores (4) fungal phase analysis in excreta of slugs, and (5)
measurement of the distance traveled by slugs at the forest floor. As a result, slugs
consumed many spores of wood-rotting fungi and continued to excrete tens of
thousands to thousands of spores on average for 4 days, and mainly found to inhabit the
fallen tree. In addition, spores excreted by slugs retained (or promoted) the germination
ability. And, the movement distance of slugs was maximum 10.5 m on 5 hours. These
results suggest that slugs have poor mobility compared to other spore-disperse animals,
but have a high probability of transporting spores that retain germinating ability to
fallen trees that are suitable mainly for wood-rotting fungi habitats it is conceivable that.
That is, it was suggested that slugs possess potential as spore dispersal suitable for
wood-rotting fungi.

Next, we conducted following investigation about the volatile communication of
mushrooms and animals. (1) The preference test of slugs to some mushroom species (2)
volatile components analysis of mushrooms (3) observation of response to volatiles of
slugs (4) Amanitin toxin resistance test of slugs (5) observation of response to
volatiles of Drosophila anguralis, D. busckii and D. melanogaster. As a result, Amanita
palidorosea were totally repelled by slugs. In addition, it was found that Dimetyl
trisulfide produced by A. palidorosea during the rotting period, and 1-Pentanol, Ethyl
butyrate, 2- propyl-1-pentanol produced during the spore production and spore dispersal
period also have a repellent effect. The above results suggest that A. palidorosea avoids
feeding from slugs while changing odor components at each growth stage of mushroom.

In the next observation of the reaction of Drosophila, D. anguralis and D. busckii did



not respond to any volatiles. On the other hand, D. melanogaster showed a repellent
response to l-pentanol combined with 2 or more other volatiles and also single of
3-octanone, 2-propyl-1-pentanol, and Ethyl butyrate. It is possible that the difference
between the reactions of D. melanogaster and D. anguralis, D. busckii, observed in the

above, may reflect the difference in the larval habitat of each species.
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