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Ophiostoma minus, O. ips and
C. fasciata were the most 
frequently isolated fungi, mainly 
associated to dead and diseased 
trees.











Abiotic and management factors, predisposing and/or inciting Pinus 
pinaster to decline

1-The present study has pointed out that competition and water 
deficit might trigger the mortality of Pinus pinaster by acting as 
predisposing factors.

2-Results suggested that zones with a tradition of timber production, 
where the stands have been historically managed, have a better 
health status than zones with lower wood quality, where lower 
intensity of thinning triggered high levels of competition for the 
resources.

4-A model was constructed to predict the probability of a 
particular health status for individual Pinus pinaster trees 
(healthy, symptomatic or dead). The model developed includes 
variables related to the size of the tree (diameter at breast height), 
stand structure (average height of the stand) and climate (seasonal 
summer precipitation).



Biotic factors, predisposing and/or inciting Pinus pinaster to decline

4-Heterobasidion annosum is involved in the mortality and 
decline process of Maritime pine (Pinus pinaster). This pathogen was 
previously recorded on Pinus sylvestris in central Spain and on Pinus 
nigra in northeast Spain, but this is the first record of Heterobasidion 
annosum on Pinus pinaster in Spain.

5-Fifteen species of fungi were isolated from declined P. pinaster 
stands, displaying different degrees of virulence. Four out of seven 
species belonging to the group of Ophiostomatoid fungi identified 
were particularly relevant: Ophiostoma minus, Ophiostoma 
ranaculosum, Ophiostoma ips and Ophiostoma piliferum. 
Ophiostoma minus was the most abundant species on 
symptomatic and dead trees, indicating that it plays a crucial role in 
the decline of Maritime pine in the Iberian Peninsula. On the other 
hand, Heterobasidion annosum was the most pathogenic 
species detected in this study. This fungus could be the most 
important contributing factor of Pinus pinaster decline in the Iberian 
Peninsula.



Biotic factors, predisposing and/or inciting Pinus pinaster to decline

6-Pathogenicity tests performed on two-year-old seedlings of Pinus 
pinaster has confirmed the virulence of the isolates of 
Heterobasidion annosum. This study reports the first pathogenicity 
test with Heterobasidion annosum isolates and Pinus pinaster, and the 
results demonstrated the susceptibility of Mediterranean Maritime 
pine to Heterobasidion annosum in Spain. Therefore, this pathogen 
seems to be an important contributor to the decline of Pinus 
pinaster in Spain.
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Concept of DeclineConcept of Decline

Complex disease: several factors 
affecting the forest and killing trees

Manion Theory (1991)
1-Predisposing Factors

2-Inciting Factors

3-Contributing Factors







https://vimeo.com/16208138



Thanks so much!!!
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