
Lleida, 12th February 2020 

INNOVATRUF: Enhancing the truffle production through 

the Forest Management and the plantation of inoculated trees  



. . .  

Truffles, one of the most valued forest products 



Truffle prices 

Different sources 



. . .  

Evolución de las producciones de t rufa
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Decline of wild populations 



• 1968: first plantation 

(Castellón) 

• 70’s-80’s: orchard 600 

ha (Soria) 

• 1986: first nursery 

• 2000’s: planting fever 

Truffle cultivation in Spain  



Truffle production in Spain, Italy and France 

Groupement Européen Truffle et Trufficulture 



 
Credits: Pere Muxí (A), 
C. Palazón (B), L. 
Baciarelli-Falini & M. 
Bellini (D). 
 

Which truffles do we (try to) cultivate in Spain  



mycorrhizae 

ER mycelium 

carpophores 

     The fungal cycle 
  

spores 

The different 
levels needs 

different 
approaches 



mycorrhizae 

carpophores 

Identification based 
on morphological 
characteristics  

Sporocarps and mycorrhizae 

Direct sampling 



Mycorrhizae sampling 



ER mycelium 

Molecular techniques 

Mycelia 

Indirect sampling 



Mycelia sampling 

Lindahl et al., 2013 



DNA based methods: Quantification, species identification 



. . .  

5 activities have been defined: 

 

- Activity 1: Quality control of the mycorrhized seedlings 

- Activity 2: R+D+I in cultivation techniques of truffle plantations 

- Activity 3: Recovery of wild truffle ecosystems 

- Activity 4: Technology transfer and dissemination 

- Activity 5: Establishment of new plantations 
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Seedling sampling in a nursery 

Random selection of 12 seedlings/lot 

. . .  

Activity 1: Quality control of the mycorrhized seedlings 
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Annex 2. Criteria of suitability for black truffle producing 

Limpieza de plantas 

Annex 1. Criteria of seedling quality in container  
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Activity 1: Quality control of the mycorrhized seedlings 



QUALITY CONTROL OF A NURSERY LOT 

Activity 1: Quality control of the mycorrhized seedlings 



Once established, main cultural 

techniques included: 

- Weed control 

- Irrigation 

- Fertilization 

- Prunning 

 

Activity 2: R+D+I in cultivation techniques of truffle plantations 



Irrigation and mulching experiment 

Activity 2: R+D+I in cultivation techniques of truffle plantations 
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Activity 2: R+D+I in cultivation techniques of truffle plantations 



1. Individual development of 
 truffle soil mycelium 

2. Truffle soil mycelium  
under interspecific  

interaction 

Mycelium of each truffle species 
compared among treatments on 

extreme sampling site and on 
center sampling site 

Comparisons of mycelium 
quantified between: truffle species 
and sampling sites/ truffle species 

Objectives 

Black 
 
White 
 
Control 

Irrigation      Mulch 

How different 
treatments 

influence on 

T. aestivum 

T. melanosporum 

Activity 2: R+D+I in cultivation techniques of truffle plantations 



 

• Plantation established in 2015 

• Irrigation doses: 0 – 250 KPa and 500 – 750 KPa 

• 3 mulchs: White, Black and control 

• Soil sampling: May and November  2018 and 2019 

Interaction between T. melanosporum and T. aestivum 



1. Mulch and 

irrigation influence 

on individual 

species 

 

 
Mycelium biomass 

higher under white 

mulch for both Tuber 

species except T. 

melanosporum at 

control water regimes 

Interaction between T. melanosporum and T. aestivum 



2. Interspecific 

interaction between 

T. melanosporum 

and T. aestivum 

 
T. melanosporum is 

more competitive 

under irrigation while 

T. aestivum at non 

irrigation treatment 
 
 

Interaction between T. melanosporum and T. aestivum 



05 
Activity 3: Recovery of wild truffle ecosystems 



Productive wild sites 

Daniel Oliach 



Two different silvicultural treatments 

were applied and one area without 

treatment:  

1. In 3.81 ha: Thinning + Burnt (B) 

2. In 6.49 ha: Thinning + Chipping (T) 

3. Control (C) 

 

Reforestation with truffle inoculated 

seedlings after the treatments 

 

Half of seedlings from T treatment 

were introduced with mulch. All 

seedlings from B treatment were with 

mulch. Seedlings at control treatment 

were introduced without mulching. 

 

Sant Marc experimental set up 



 

Half of seedlings from T treatment 

were introduced with mulch. All 

seedlings from B treatment were 

with mulch. Seedlings at control 

treatment were introduced without 

mulching. 

 

Example of a group of introduced seedlings with mulch coverture  
from Thinning and Chipping treatment 

Mycorrhized seedlings introduced in wild forest 



Treatment map 



Subzone 

Group 

of trees 

ID 

distanc

e mg micelio 

Mulc

h 

B1.1.1 55 40 0.113 1 

B1.1.1 55 80 0.101 1 

B1.1.1 50 40 0.000262 1 

B1.1.2 42 40 0.0548 1 

B1.1.2 40 80 0.0468 1 

B1.1.2 35 40 0.000271 1 

B1.2 64 40 0.536 1 

B1.2 64 80 0.257 1 

B1.2 71 40 0.0215 1 

Subzone 
Group of 

trees ID distance 

mg 

micelium Mulch 

T1.1 12 40 6.28E-05 0 

T2.1 2 40 1.71E-03 0 

T3.1 183 40 0.117 0 

T3.3 211 40 3.41E-04 0 

T1.1 21 40 1.76E-01 1 

T1.1 30 40 0.0549 1 

T1.1 13 40 0.0465 1 

T2.1 3 40 1.38 1 

T2.1 2 40 4.64E-01 1 
T2.1 5 40 0.351 1 

T2.1 2 80 1.38E-03 1 
T2.1 5 80 0.000593 1 

Burning treatment 
Trituration treatment 

Wild truffle forest: quantitative results 







80 cm 



Relative abundance of truffles (after 5 years) 



Relationship between the tree diameter at root 

collar/mycelium quantity (5 years) 



Activity 4: Technology transfer and dissemination 



Activity 4: Technology transfer and dissemination 



Activity 4: Technology transfer and dissemination 



Activity 4: Technology transfer and dissemination 



Activity 4: Technology transfer and dissemination 



• The goal is establishing 3 new hectares of black truffle 
mycorrhized seedlings 

  
• The area for the plantation has been fixed (Agreement 

between University of Lleida and Diputació de Lleida 
 
• Plantation will be done at the end of the year 2020 
 
• New experiments of irrigation, fertilization and pruning will be 

carried out 

Activity 5: Establishment of new plantations 
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INNOVATRUF: Enhancing the truffle production through 

the Forest Management and the plantation of inoculated trees  


