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Soil is the environment where truffles live throughout their entire life cycle

▪ Total limestone: > 8% 

▪ Soil pH: 7.5–8.5 

▪ C/N ratio: ~10 

▪ Texture: preferably loamy or sandy-loam soils

▪ Available phosphorus: < 15–20 ppm 

▪ Low fertility soils are generally preferred

▪ However, soil properties can be modified through appropriate management 

practices (e.g., liming) to improve suitability for truffle cultivation.
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Plant interactions
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Ectomycorrhizas
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Trtffles in particular Tuber melanosporum (the Périgord black truffle,) interacts with herbaceous plants through a unique 
endophytic relationship, colonizing their roots inside the "brûlé" (burnt area) without forming true ectomycorrhizae. 
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Tuber magnatum, a truffle species that does not form a brûlé, 
has also been found as an endophyte in herbaceous plants.
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On the other hand, although there is currently no published scientific evidence to support it, some herbaceous plants, particularly 

aromatic species, may negatively affect the growth of the mycelium of certain Tuber species. 

From a practical perspective, it may be prudent to avoid intercropping aromatic species within truffle orchards until more 
conclusive evidence becomes available.
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Fungal interactions
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The underground warfare
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Fungi inside the fruiting body
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Animal interactions
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Insect interactions

Interactions with animals are extremely important in the 
life cycle of tr,uffles.

As you know, truffles are hypogeous, or subterranean, 
fungi. Their spores are enclosed within the fruiting body 
inside asci and are not exposed to the environment. For 
this reason, truffles cannot disperse their spores in the 
same way as many other members of the order Pezizales.

Most epigeous Pezizales are cup fungi, with their asci 
exposed on the inner surface of the apothecium. These 
fungi actively discharge their spores into the air, allowing 
them to be dispersed by wind.

Truffles, however, have evolved a different strategy for 
spore dispersal. They produce a strong and characteristic 
aroma that attracts animals. These animals consume the 
fruiting bodies and subsequently disperse the spores 
through their feces, often over considerable distances.

As I mentioned yesterday, a wide variety of animals feed 
on truffles. These include mammals such as wild boars, 
deer, and rodents, as well as marsupials in some regions 
of the world. Other truffle-feeding animals include slugs, 
as you saw yesterday, and numerous species of insects.

Therefore, animals play a crucial ecological role in the 
dispersal of truffle spores and contribute significantly to 
the maintenance and expansion of truffle populations in 
natural ecosystems,,,,
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Searching the truffles with flies 
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Mycovirus interactions

Interactions with animals are extremely important in the 
life cycle of tr,uffles.

As you know, truffles are hypogeous, or subterranean, 
fungi. Their spores are enclosed within the fruiting body 
inside asci and are not exposed to the environment. For 
this reason, truffles cannot disperse their spores in the 
same way as many other members of the order Pezizales.

Most epigeous Pezizales are cup fungi, with their asci 
exposed on the inner surface of the apothecium. These 
fungi actively discharge their spores into the air, allowing 
them to be dispersed by wind.

Truffles, however, have evolved a different strategy for 
spore dispersal. They produce a strong and characteristic 
aroma that attracts animals. These animals consume the 
fruiting bodies and subsequently disperse the spores 
through their feces, often over considerable distances.

As I mentioned yesterday, a wide variety of animals feed 
on truffles. These include mammals such as wild boars, 
deer, and rodents, as well as marsupials in some regions 
of the world. Other truffle-feeding animals include slugs, 
as you saw yesterday, and numerous species of insects.

Therefore, animals play a crucial ecological role in the 
dispersal of truffle spores and contribute significantly to 
the maintenance and expansion of truffle populations in 
natural ecosystems,,,,
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Bacterial  interactions
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. 

Mycorrhiza Helper Bacteria 
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Bacteria promoting the establishment of mycorrhizal symbiosis with T. melanosporum
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Inoculation of bacteria in the field
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Bacterial Communities within the Fruiting Body: Implications for Truffle Quality
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Bacterial Communities within the Fruiting Body: Implications for Truffle Aroma
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Positive effects of bacteria on mycelium growth in vitro

• The mycelium of T. magnatum was 
isolated on  WPMm

• Confrirmed by PCR with T. magnatum 
specific primers

• Biofilm formation 

• Three T. magnatum strains 5072, 5300, 
5319
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Microscopic features of the hyphae

Vesicle like Bacteria

hyphal aggregates

branching 
hyphae
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Antibiotic treatment

• Addizion of Streptomycin, Ampicillin 
and Chloramphenicol to WPMm. 

• Pre – test on T. borchii: no effects of 
antibiotic treatment

• Antibiotic treatment suppress T. 
magnatum mycelium and bacterial 
grwoth



26

Co-culture and specificity test 

•Co-culture assays of T. magnatum and other 

Tuber species (T. borchii and T. 

melanosporum) on WPMM, with bacterial 

supplementation. 

. 

•T. magnatum showed significantly higher AGR 

values than the other species. 

•Growth of T. borchii and T. melanosporum was 

not significantly affected by the presence of 

bacteria. 

•Conclusion: Bacterial supplementation 

specifically promotes the growth of T. 

magnatum, while having little or no effect on the 

growth of the other Tuber species. 
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16S rRNA phylogenetic tree 

The 16S phylogeny showed that 
all our isolates belong to the 
genus Bradyrhizobium. The 
strains clustered together with 
bacterial sequences previously 
detected in the ascomata of T. 
magnatum and T. borchii, as 
reported in earlier studies.
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glnII + recA  
MLSA



29

nifH Phylogenetic 
tree

*(Jin et al., 2022)
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Future Biotechnological Applications - Development of optimized culture systems for Tuber 
magnatum based on its bacterial partners
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Some bacterial species can negatively affect the development of truffle 
mycelium.
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Conclusions

▪ Truffles interact with a wide range of organisms within the soil ecosystem.

▪ Soil and environmental conditions shape microbial community composition and influence these 

interactions.

▪ Interactions can be beneficial, neutral, or detrimental to truffle development.These relationships 

affect all stages of the truffle life cycle, including mycelial growth, symbiosis, and fruiting body 

production.

▪ Understanding these complex interactions is essential for improving truffle cultivation.

▪ This knowledge may enable the development of innovative biotechnological applicationsfor

truffle cultivation  based on beneficial microbial partners.

To fully understand and cultivate truffles, we must move beyond studying the fungus alone and consider the 
entire soil ecosystem in which it lives.
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