
mpignons

* 16 300 Tm/an comestibles: 48 millions û potentiels

*   7 900 Tm/an commercialis®s: 32 millions û valeur de march® 

Dr. José Antonio Bonet. Dr. Sergio de Miguel 

Dr. Juan Martínez de Aragón Dr. Josu Alday

Dr. Irantzu Primicia Dr. Jesús Julio Camarero

Dr. Antonio Tomao Ing. Juan Pemán

Ing. Carles Castaño

ñLinkages between mushroom production, forest growth 

and climate in Mediterranean Pinus pinasterforest standsò

ñEffect of thinning on mushroom productivity and diversityò





Estimation of 24,500 tons/yr of mushrooms of which:

* 16,300 tons/yredible: 48 millions û of potential economic value

*   7,900 tons/yrcommonly marketed: 32 millions û of potential ec.value 

Bonet et al. (2014)
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Forest type Temporal data 

series

Range Stand basal 

area, m2 ha-1

Altitude, 

m

Mushroom yield, kg ha-1 yr -1

Marketed Edible Total

P. sylvestris 16 years

1995-2001

2007-2015

Min. 1.0 684.0 0.0 0.0 0.0

Mean 29.8 1197.0 26.3 62.3 91.3

Max. 58.0 1615.0 260.5 563.0 743.5

P. nigra 14 years

1997-2001

2007-2015

Min. 11.4 397.0 0.0 0.0 0.0

Mean 27.4 763.6 12.6 42.2 55.2

Max. 50.0 1040.0 144.2 332.3 365.2

P. halepensis 14 years

1997-2001

2007-2015

Min. 3.44 355.0 0.0 0.0 0.0

Mean 24.18 548.3 14.8 45.6 53.9

Max. 41.46 661.0 137.4 403.7 420.6

P. pinaster 8 years

2008-2015

Min. 15.3 594.0 0.0 0.0 0.0

Mean 38.04 767.3 44.5 74.7 83.5

Max. 82.3 1013.0 441.7 448.9 449.8

Ps-Pn 9 years

2007-2015

Min. 11.3 1030.0 0.0 0.0 0.0

Mean 24.7 1085.0 30.2 79.8 101.6

Max. 34.3 1148.0 196.1 410.6 472.1

Pn-Ph 9 years

2007-2015

Min. 17.3 390.0 0.0 0.0 0.0

Mean 22.9 459.4 4.4 31.0 36.1

Max. 30.5 577.0 41.4 377.8 405.0

MODELLING DATA: 107 permanent sample plotsExperimental set up:130 permanent sample plots



Experimental set up



Metodología

Forest inventory



CONDICIONES CLIMÁTICASMeteorological conditions
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inventory

Forest inventory

Mushroom monitoring



Fenced plotsé if needed



Zig-Zag

Å Mushrooms are ephemeral

Å Continuous inventory: every week, from August until

December

Å More than 1000 km per week!

Mushroom inventory



Classification and identification of fungal taxa



Foto de pesado de setas

Fresh/Dry weight per individual species



mycorrhizae

ER mycelium

mushrooms

The fungal cycle

spores

The different

levels needs

different

approaches



mycorrhizae

sporocarps

Identification based

on morphological

characteristics

Sporocarpsand mycorrhizae

Direct sampling



Mycorrhizaesampling



ER mycelium

Molecular techniques

Mycelia

Indirect sampling
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Soil sampling



Mycelia sampling

Lindahl et al., 2013



DNA based methods: Quantification, species identification



Species identification



ER mycelium

mushrooms

Liu et al., 2016

Relationship between the amount of sporocarps and the amount of mycelium

Å 35 sampled plots (15 P. pinaster, 5 P.

sylvestris and 2 of P. halepensis) in yr 2009

Å Quantification of Lactarius deliciosus

mycelia through PCR

Å Promising results: L. deliciosus

mushroom yields correlates very well

with the amount of mycelium



New study approach: Spores

Carles Castaño

Carles Castaño



Mushroom yields

Catalonianpermanent plots



Macrocybe titans 
Chiapas, Mexico

Weather 
conditions
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picking

Forest management

Tree growth

Forest stand 
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Foto: F. Martinez-Peña

Avec la permission de  Simon Egli
Potential factors affecting diversity, growth and mushroom yields

Simon Egli
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Local site

characteristics
(soil, aspect, slopeé)

Weather

variables
(precip, Tempé)

Stand structure
(tree species, stand age, stand densityé)

Factors affecting mushroom emergence
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Hypothesis

Main working hypotheses of this study: (a,b) climate will influence latewood formation and both mycorrhizaland saprophytic 

fungi yields, while (a) latewood formation will be related to mycorrhizalfungi yield, but not to the production of saprotrophic 

fungi



Study area



Sampling of 10-15 dominant trees per plot

Material & Methods



Results

Primicia et al., 2016

Å Clear relationships between mycorrhizalfungal yields and tree growth were mostly 

observed in specific sites characterized by severe summer drought.

Å Latewood formation seems to be linked to some extent with mycorrhizalfungal yields in 

drought-prone stands. 



Results 

Intra-annual density fluctuations



Results 

r
s
 = 0.40, P < 0.001

Frecuencia de IADFs (%)
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Basal area has been demonstrated to be influential in fungal yields
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P. sylvestris
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P. sylvestris - P. nigra

P. nigra - P. halepensis

De Miguel et al., 2014

Martínez-Peña et al., 2012
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Material and methods

Å15 plots established in 2008

Å13 new plots established in 2009 (paired plots) with a thinning

reduction ranging from 0 to 77% of the Basal area

o Pinus pinaster plantation

o 50 years old



Study area


