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INTRODUCTION

METHODS

Sierra Morena

Nine Mediterranean plant communities of south Spain were selected to
encompass a broad range of soil resource availability (see Navarro-Fernández
et al. 2016). Species abundance and composition were measured as the
proportion of linear cover intercepted by each woody species.

There is a growing interest in understanding which underlying
mechanisms allow plant communities to persist and dominate under
particular environmental conditions. Information about the role of
below-ground traits (both of roots and other soil organisms that
interact with them) on plant–soil interactions is still scarce and
fragmentary. Mycorrhiza is a very common symbiosis between plants
and certain soil fungi. The two main types of mycorrhiza, arbuscular
(AM) and ectomycorrhiza (ECM), differ considerably in their structure
and physiological relationships between symbionts. The mycorrhizal
complex network could have an important influence on plant
community diversity and productivity but mycorrhizal traits have been
barely explored at the community level.

Mycorrhizal and plant traits were weighted by the abundance of constitutive
plant species to calculate community-weighted means (CWMs). Maximum
likelihood techniques were used to analyse how variation in these functional
community traits was driven by soil abiotic factors.
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OBJECTIVES
(1) To explore how ECM and AM colonizations are related to other plant
attributes associated with the use of soil resources at the
community level.

Root traits

(2) To identify which abiotic factors are mainly driving the variability of
these ECM and AM traits.
(3) To analyse the relative importance of plant species turnover
(disentangling species occurrence and abundance) and plant
intraspecific differences on changes in the community mycorrhizal
traits along the explored natural gradient.
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RESULTS
(1) Links between mycorrhizal traits and
other plant traits

(2) Abiotic drivers of mycorrhizal variability

Plant communities with denser roots and leaves (i.e.
higher LDMC and RDMC, and lower SRL and SLA) had
higher rates of ECM colonization. When resources are
abundant, plants with a predominant ‘exploitative’
strategy (with higher values of SLA and SRL) can acquire
nutrients directly at less cost than through fungal
symbionts.
AM colonization was not related to any of the plant
traits studied.
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The R2 values, signs of relations (+ or -) and best models (L, linear;
E, exponential). *2 ≤ ΔAIC < 5; **5 ≤ ΔAIC < 10; ***ΔAIC ≥ 10.

CONCLUSIONS
• The degrees of colonization by ECM and AM fungi at the community level
exhibited different patterns, influenced by biotic factors (plant functional
structure) and abiotic conditions (soil moisture and chemical
composition).

*

Soil moisture was the
best predictor for ECM
colonization with higher
ECM colonization in
drier sites. ECM have a
crucial role in increasing
water uptake in plants
through increasing the
extension of their root
systems and hydraulic
conductivity.

Soil Cu was the best
*** predictor
for
AM
colonization
and
vesicles. Under supraoptimal
levels
of
essentials elements, AM
*** fungi are able to alleviate
metal toxicity in plants.
Cu can be accumulated
in extraradical spores
and vesicles, which
helps the plant to isolate
the metal from the
cytosol.

(3) Plant species turnover vs. intraspecific
component on mycorrhizal trait variability
Partitioning of variability found in community mycorrhizal
traits along the main environmental gradients was carried out
according to de la Riva et al. (2016).
Changes in community mycorrhization of both types were
primarily due to plant species turnover (mainly species
occurrence), with a remarkable importance of plant intraspecific
variability in the case of AM colonization (especially in the
percentage of vesicles).

Total variability was decomposed in terms of the relative importance of plant
species turnover (disentangling species occurrence and abundance) and plant
intraspecific variability among studied communities. Cov I is co-variation
between species turnover and intraspecific component, and Cov II is
covariation between species occurrence and abundance.

• Community level trait-based approach and analyses of variability
decomposition are particularly novel for mycorrhizal traits.
• The proposed mycorrhizal trait-based approach can help to better
understand the role of these symbioses on plant community functioning.
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