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Amy E. Zanne ⁴ and Corinne Vacher¹

Figure 2. Fungal community composition and richness depending on the seed
microenvironment (canopy versus ground).

Figure 3. Fungal community composition of seeds collected (A) in the canopy and (B) on the
ground depending on mother trees.
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Abstract

Materials

Figure 1 Fungi (green fluorescent) in cross sections of seeds of sessile
oak (Q. petraea) revealed by confocal microscopy and WGA-ALEXA
fluor488 staining. Fungal colonization is dense in the fruit wall and
lower in the internal.
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• Yes! (PERMANOVA; F=1.8,p <0.001)
• Fungal richness increases (Fig. 2A)
• Fungal community composition shifts (Fig. 2B).

• Yes! (PERMANOVA; F= 2.4,p= <0.001)
• Fungal community compositions are more similar

between sites located at the same elevation (Fig. 3).

• Yes! (Fig. 3A, PERMANOVA; F=1.4,p = 0.01)
• These maternal effects remained significant after seed

fall (Fig. 3B, PERMANOVA; F=1.2,p = 0.02) )
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Methods

DNA extraction & 
ITS1 amplification

Illumina
MiSeq sequencing 

Amplicon sequence variants 
(ASV) inference with DADA2 

Variation in fungal community richness
(ASV number per sample)

Estimation of site, mother tree and seed microenvironment effects on
seed-associated fungal communities

Variation in fungal community composition
(Jaccard binary dissimilarity among samples)

Generalized linear mixed models 
(GLMM)

Permutational multivariate analyses of 
variance (PERMANOVA)

Does the fungal community differ among
mother trees ?

Does the fungal community change after
seed fall ?

Does the fungal community differ among
sites ?
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What fungal species are associated with
acorns?
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Which fungal species are associated with
acorns?

• Mostly Ascomycota: 
• Most abundant species: Gnomoniopsis paraclavulata
• 91.1% in seeds in the canopy
• 89.4% in seeds on the ground

• Some pathogens  in the embryo:
• Taphrina carpini
• Epicoccum nigrum
• Mycosphaerella tassiana

Does the fungal community change after seed
fall?

Does the fungal community differ among
mother trees?

Does the fungal community differ among
sites?

Plant–associated microorganisms can 
be transmitted from one generation 

Effect on seed 
survival ? 

to the next through 
the seeds.

Results


