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 Various animals feed on fruit bodies. 
 (Crowson 1984; Pirozynski & Hawksworth 1988; Hammond & Lawrence 1989） 

 

Slugs 

Flies 

Arthropods 

Beetles 

Dipteran adults and larvae feast on soft 

fruit bodies. 
（Kimura 1976; Hackman 1979; Toda 1999; Takahashi 2005） 
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Fungivorous drosophilids ingested 

Several species of spores. 

Digested spores can germinate. 

Flies disperse spores 

Attracted flies ingest spores from 

the sticky gleva of Phallus 

indusiatus. 
 

              
Germination rate of ingested 

spores  was the same as control.   
(Tuno 1998) 

(Kobayashi M. 2016. unpublished) 
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Larvae and Fungi  



5 

Ingested fungal spores remain 

almost intact in the digestive tract 

(Lilleskov and Bruns 2005) 
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Muscina angustifrons 

Many emerged from ectomycorrhizal 

fungal fruit bodies. 

Pupation takes place underground.  

Pupa 
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Larvae discharge spores 

before pupation. 

M.angustifrons larvae may disperse 
ectomycorrhizal fungi spores    

Larvae may help ectomycorrhizal fungi 

in mycorrhizal formation. 
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• Examined the larval diet in 

the field Ⅰ 

• Identified the location of 

excretion before pupation Ⅱ 

• Tested spore germination  Ⅲ 

• Tested Mycorrhiza formation Ⅳ 

Experiments 
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Larval diet in the field.  

1. We collected Fungivorous larvae 

inhabiting wild fruit bodies 

2. Larvae dissected and digestive 

tracts examined 

3. Ingested spores examined by 

microscope and SEM 
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Ingested spores were intact 

50μm 

図４．走査型電子顕微鏡を用いた双翅目幼虫(イ
エバエ型)の消化管とその内容物(宿主：Boletus 
sp.) 
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3. Located instars dissected to find spores as 

digesta. 11 

Location of excretion before pupation 

1. Fruit bodies with last 

instar larvae were 

placed in the center 

of plastic boxes filled 

with soil. 

2. Last instars of larvae traveling from the 

fruit body were located.  



Eighteen (90%) of larva carried spores in their digestive 

tracts. 

The two larvae (10%) without spores were almost 

pupating. 

Fungal species 

 Larvae  
with spores 

 
Larvae  

without spores  Total 

Surface Under soil  Surface Under soil 

1 Russula foetens 5 1 0 1 7 

2 Russula neoemetica 4 1 0 1 6 

3 Russula alboarealata 5 2  0 0 7 

    14 4  0 2 20 

12 
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Pupating larvae were empty  

= Spores discharged before 

pupation 

< Larvae traveled horizontally> 

Carrying spores 

M.angustifrons discharged spores after travel 

and before pupation.  

  ⇒They can carry spores near roots. 

< Larvae traveled vertically> 

Carrying spores  
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1. Spore sampling in feces to 

 make spore suspension.  
    (Spore concentration: 106~108 spores/ml) 

 

3. Spore germination examined 24 

hours after incubation. 

2. Ten microliters were inoculated 

with 2% pure agar medium.  

  Spore germination test 

Feces 
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Spore germination rates in feces were 

similar to the controls.  
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1. Collecting spores 
in feces 

2. Incubation of 
the spores to pine 

hosts 

3. Examination of 
Mycorrhiza formation 

Under soil Soil Surface 

Ectomycorrhiza Formation Test 

・ Spores in feces 

・ Control  



Mycorrhiza formation were more 
successful when spores were 

inoculated under the soil . 

Mycorrhiza Formation rate 
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II. Larvae can transport 

host spores under soil. 

I. Larvae ingest spores without 

damaging them. 

III. The discharged spores can germinate. 

IV. Inoculating spores under soil promotes 

mycorrhiza formation.  

Larvae may contribute Mycorrhiza formation. 



Smaller horizontal and 
underground movement. 
 
Higher density spores. 

Bigger horizontal and   
above ground movement. 
 
Lower density spores. 

• The germination rate is very low.  

• The available resources is rare.  

Larval dispersal help ectomycorrhizal 

fungi to survive in the stable site 

around the optimal host tree. 


