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The virulent Fusarium circinatum fungus which causes pitch canker disease in pines is 

now apparently well established in the north of the Iberian Peninsula and represents the 

main threat to Maritime pine (Pinus pinaster) in this area. The expression of abiotic stress 

is increasingly recognised as being impacted by maternal effects, given that environmental 

conditions experienced by mother trees affect stress tolerance in offspring. 

Transgenerational responses to maternal environments are not restricted to abiotic cues, 

biotic stresses are also known drivers of transgenerational phenotypic changes. These 

environmental maternal effects can be transmitted to the next generation (i) by seed 

provisioning, in which the resources that mother plants allocate to seeds are 

environmentally dependent, or (ii) by epigenetic mechanisms, a set of molecular processes 

that modulate the phenotype by modifying gene expression. This study aims to elucidate 

whether maternal environments strongly differing in abiotic characteristics have any 

influence on early resistance of P. pinaster seedlings to the fungal pathogen F. circinatum 

and the extent to which differences in seedling resistance between maternal environments 

are mediated by seed provisioning.  

 

Seed material was obtained from twin clonal P. pinaster seed orchards using 10 mother 

genotypes clonally replicated in the two environments. The two plantations included 

exactly the same genetic material and followed identical experimental designs, however, 

differed greatly in site qualities. Seeds were individually weighed and a total of 1440 seeds 

(2 maternal environments × 10 genotypes × 3 ramets × 2 cones × 12 seeds) were sown. 

When plant material was 18 months old, half the seedlings were inoculated with F. 

circinatum and the other half were mock inoculated with distilled sterile water as control. 

Four weeks after inoculation, the length of the seedlings’ lesion was examined.  

 

Necrosis length of infected seedlings was 16% shorter in seedlings grown from favourable 

maternal environment seeds than in seedlings grown from unfavourable maternal 

environment seeds (P<0.01), ranging from 1.7 ± 0.2 to 2.4 ± 0.2 cm between maternal 

genotypes (P<0.001). Seed size differed between the maternal environments due to 

contrasting site quality (P<0.001). The maternal environment significantly affected 

necrosis length, and this effect was not removed when individual seed mass was taken as a 

covariate (P<0.05). Therefore, damage caused by F. circinatum was mediated by maternal 

environment and maternal genotype, but not by seed mass.  
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Our findings suggest that the transgenerational expression of pines due to an abiotic stress 

may interact with the defensive response of pines to a biotic stress. Mechanisms unrelated 

to seed provisioning, although perhaps of epigenetic nature, were probably involved in the 

transgenerational plasticity of P. pinaster, mediating its expression to biotic stress. From a 

practical point of view, we recommend examining the possibilities of transgenerational 

responses as drivers of seedling resistance in nurseries, breeding programmes, forests 

plantations and management practices. 
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