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Truffles have a long tradition 

in Italy. They were already 

used in ancient Roman times.

However, these were not true 

truffles. They were desert 

truffles, from the Terfezia

genus.



Information on true truffles starts in the 

Renaissance. 

In the 18th century, Piedmont truffles Tuber magnatum 

began were highly valued.



From this time on, interest in truffles increased in Italy.

So people started to think about cultivation.

At that time, people did not know that truffles are mycorrhizal fungi.

So they tried to grow them like button mushrooms. Obviously , these 

attempts were not successful.



Only at the end of the 19th century did truffle cultivation really begin In France .

Joseph Talon planted acorns collected under truffle-producing oak trees.

However, his approach was still very empirical.

When this method was later applied in Italy, in the early 1900s, it did not succeed.



Modern truffle cultivation  started only in the 1960s and 1970s



Tuber 

melanosporum 

production



Even today, most truffles in 

Italy are found in natural 

forests.

In the past, pigs were often 

used, especially in France.

Today, however, only trained 

dogs are used.



https://ich.unesco.org/en/video/57854

"Truffle hunting and extraction in Italy" was officially inscribed on the UNESCO 
Representative List of the Intangible Cultural Heritage of Humanity in 2021.

https://ich.unesco.org/en/video/57854


Why are wild truffles declining?

1. Less natural forest.

2. Forest abandonment

3. Climate change.

4. Too many collectors.



3 - Climate change.

Climate change has direct effects on truffles.

• Hotter summers and less summer rainfall

• Extreme events.



4- Too many collectors.

Intensive truffle harvesting can contribute to a decline in production. Studies have 

shown that repeated digging may damage Tuber ectomycorrhizae and the soil 

mycelial network, and may also reduce the chances of successful fertilization.

Spores seem to have a fundamental role in truffle fertilization and fruit body 

formation, providing further support for the need to protect natural truffle 

grounds.



Number of autorized truffle harvesters in italy

Number  of 
Truffle hunters

Population in2014
 

REGION



Pacioni G, Bologna MA & Laurenzi M (1991) Insect attraction byTuber: 
a chemical explanation. Mycological Research 95: 1359–1363.

Truffle spores are very important for truffle diffusion 
It is well known that animals like mammals or marsupials in Australia are attracted by truffle 
aromas as well insects.



Recolonization after the last and the coldest 
glacial period (10 000–16 000 yr ago) 

Their role in truffle long distance 
dispersal may be extremely 
important.



In order to support  this theory we wanted to 
verify the  vitality and infectivity of truffle 
spores after the passage through pig the 
digestive tract, are not negatively affected. 

So I  fed my pig with T. aestivum and 
inoculated oak seedlings with the spores 
digested by my big and with fresh spores 
coming from the same fruiting bodies.



The digested spores were vital but also had the ascus wall dissolved, and the spore wall 
seemed to be partially corroded when viewed using an atomic force microscope which may 
have favored their germination .





Collecting all the truffles in the soil may reduce their 

reproduction.

It can also reduce the production of fruiting bodies.

Paolocci et al. (2006) and Belfiori et al. (2008) suggest that truffle are hetherothallic This means they need two compatible partners to reproduce.

In 2010 black 
Truffle genome 
sequencing 
confirmed it

+ -



This finding emphasizes the importance of leaving at least some mature 
truffles in the soil. Their spores not only contribute to dispersal but may 
also provide the paternal partners necessary for successful fertilization 
and the production of new truffles.



Truffle traps or truffle nests



The decrease in production is also linked 

to cultivation.

Truffle cultivation has not always been 

successful.

A key point is the quality of the plants.



Spore inoculation 

inoculation
Spore 

suspension 

The spore method of inoculation is still the most used method of inoculation

of truffles.

Spore inoculum is obtained from fresh or preserved ascocarps used to

inoculate sterile seedlings or cuttings of forestal plants.

.

The spore inoculation technique perfected during the 1970s and 1980s 



The market has two sides

On one side, there are good 

nurseries. They produce high-

quality plants

On the other side, there are unreliable 

nurseries. Their plants are poorly 

mycorrhizal or not mycorrhizal at all with 

the declared truffle





When large quantities of fruit bodies are used to prepare inocula operators

may accidentally incorporate less valuable species of truffles which can then

become established on the host plants. These less valuable truffles are

often more infective and consequently can contaminate entire batches of

plants.

Inoculum control second condition



•T. melanosporum truffles can be  beconfused with those of T. indicum, T. brumale and

T. aestivum



Control of the produced plants



T. melanosporum           T.aestivum            AD

                                                        Trichophaea woolhopeia 



ectomycorrhizae

DNA extraction

PCR
ITS region 
amplification 

RFLP analysis

Specific PCR

PCR multiplex

Sequencing 

Lenth variability

Molecular methods  such as PCR with specific primers and multiplex PCR, 

sequencing, have the potential of checking the inoculum and later identifying 

contaminating Tuber mycorrhizae on plants prior to outplanting



The mycorrhizae of black truffle species are often very difficult to distinguish 
using morphological characters alone.

For this reason, accurate identification using molecular techniques is essential, 
especially when dealing with black truffle species whose mycorrhizae are 
morphologically very similar

Tuber melanosporum          Tuber brumale                 Tuber indicum        



Mycelial inoculation

Mycelial pure 

culture

Vegetative growth 

of the mycelium  

Inoculation

In our lab we are perfecting the mycelial method of inoculation 

The advantage of this inoculation method is that fruiting 

bodies do not need to be purchased and there is no risk of 

introducing contaminants with the inoculum. 



Experimental 
truffière of 
Cadriano (BO)

Establisled in 
2007

5 different 
strains: 
Tb98, 2352, 
2292, 1Bo, 
2364 inoculated 
alone and in 
mixture

2007



2016

The truffles were found 
above all in the plants 
inoculated with a single 
strain.

100 truffles - 722 g in 
two months 



Ascoma genotyping and 
mating type analysis  of the

mycorrhizas and of the 
surronding soil mycelium 

PCR multiplex

ascoma
mycorrhizas

Soil



• This is the first demonstration of truffle production from 
plants inoculated with pure cultures and opens up the 
possibility of producing truffle-colonized plants using 

cultures rather than spores.



In a recent research we demonstrated that different T. borchii 
strains have a different tolerance at high temperatures.

Tolerant strain                             Sensible strain

28°C



https://tartufis.it/en/#team

We developed and patented a new technique for 
producing  truffle-infected plants using pure culture 
mycelium.

https://tartufis.it/en/




www.unibo.it

Thank you very much for your attention
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