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Editorial on the Research Topic
Mapping microbial diversity onto the phylogeny of associated plant species

Phylogeny provides the framework for studying functional traits within a clade of
interest. Functional traits influence growth, survival, and reproduction by mediating
interactions between the biotic and abiotic environments (Caruso et al., 2020). Linking
evolution and ecology via a phylogenetic framework and the incorporation of functional
traits represents a new goal of modern systematics. It is critical to understand the
relationship of functional traits to the tempo and mode of evolutionary divergence of
species as well as to the ecological processes of environmental adaptation and species
coexistence (Ackerly, 2009). Our understanding of the diverse roles of functional traits in
ecological processes remain limited. Understanding how functional traits shift in value
during species diversification and how the pattern and rates of trait changes are affected by
climate change, geographic isolation and phylogenetic constraints is critical to the study of
lineage divergence and ecological adaptation. Microbial diversity associated with plants can
be viewed as an ecological functional trait for study in systematics and evolution. Studies on
this topic will shed light on the relationships and coevolution between plant diversity and
associated microbial diversity. In this Research Topic, we assembled papers to stimulate
more research on microbial diversity and plant functional traits in a phylogenetic context.

Endophytes can affect plant phenotype and whole ecosystem level processes (Christian
etal. (2019); Harrison and Griffin, 2020. Knowledge of endophytes, their diversity and factors
affecting their patterns and assembly in host plants, is fundamental to our understanding of
plant-microbial interactions and how plant microbiomes affect stress tolerance. Assembling
such a knowledge base is the 8th ranked major questions facing plant sciences (Amstrong
et al, 2023), and is not only prerequisite toward understanding endophyte function in plants
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but will also guide studies regarding the mechanisms governing
microbial community assembly. Despite numerous studies on
endophytes, we know little about the effects of host plant
phylogeny on endophyte diversity and evolution and conversely the
role of divergence of endophyte diversity in host lineage
diversification and speciation. In this Research Topic, Zhou et al.
examined the patterns and possible drivers of allopatric divergence in
sister species or clades (using Cornus as a model) isolated in Eastern
North America and Eastern Asia, via study of foliar endophytes. They
detected an overall significant, but relatively weak, correlation
between endophyte community dissimilarity and phylogenetic
distance of plants among the disjunct genera and between beta
diversities of endophytes and phylogenetic distance of Cornus
species. They also found large differences in endophyte
communities among individuals within species, among genera, and
among sampling locations. Their results suggested that host identity
and environment are major factors in driving divergence of this
functional trait, although phylogenetic divergence may also
be important.

Within species, our knowledge about how endophyte diversity
is affected by phylogeny or genetic differentiation, geographic
isolation, and local environments of populations is also highly
limited, although variation of endophyte diversity across sites or
individuals has also been reported in some studies (Koberl et al.,
2013; Wagner et al.,, 2016; Latz et al., 2021; Redondo et al., 2022; Su
et al,, 2023). In this Research Topic, Pais et al. made an innovative
use of contaminant sequences from RAD-seq generated for range-
wide genetic studies of flowering dogwood tree, C. florida L., from
eastern North America to examine foliar fungal diversity and
further assess the relationships of this diversity with genetics and
environmental variables. They found that foliar fungal communities
were shaped by both geographic-bioclimatic variation and genetic
differentiation of host plants. The concepts and data processing
workflow developed in the study may guide future research.

Mycorrhizal fungi acquire most host plants’ nutrients and water
(Kakouridis et al., 2022). The selection and adaptation of mycorrhizal
fungi and plant roots to each other are products of long-term
ecological and evolutionary processes (Brundrett, 2002). However,
our knowledge of the processes governing their assemblage in host
plants is unknown in most plant lineages. The first step in creating a
conceptual framework of plant-mycorrhizal fungal association
specificity is adopting common definitions and tests of specificity
among plants and their fungal consortia. In this Research Topic,
d’Entremont and Kivlin review the evidence for plant host specificity
for arbuscular and ectomycorrhizal fungi and propose a set of metrics
to determine taxonomic, functional, and phylogenetic specificity of
mycorrhizal fungal colonization among plant lineages. They
proposed that the next step in predicting distributions of
mycorrhizal fungal consortia is uncovering the environmental
context dependency of plant-mycorrhizal fungal specificity. Li et al.
explored the root-associated fungal pathogen community. Taking
abiotic and biotic factors into account, they identified the roles of
plant species identity, plant habitat, and plant mycorrhizal type in
shaping the fungal pathogen community composition. Furthermore,
they quantified the relative importance of different community
assemblies and highlighted the determinant roles of functional
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traits. They found that plant species identity, plant habitat, and
plant mycorrhizal type accounted for the variations in fungal
pathogen community composition, with species identity and
mycorrhizal type having dominant effects.

Zhu et al. investigated the effects of species abundance, spatial
distribution, and phylogeny on a plant-ectomycorrhizal fungal
network in a subtropical forest. They found that spatial overlap
better predicted pairwise species interactions of plants and
ectomycorrhizal fungi than species abundance. The strength of
species interaction was significantly affected by the phylogeny of
the ectomycorrhizal fungal species but not of plant species. They
showed that all of these factors jointly drive the assembly of plant-
ectomycorrhizal fungal networks. Studies on plant-microbial
interactions are affected by available methodologies. Our ability to
address long-term questions increases with the improvement of
technologies for generating data and methods of data analyses. Our
knowledge of plant-microbial interactions is continually renewed
with new evidence from new studies. In this Research Topic,
Trautwig et al. reviewed how different approaches have impacted
the identification of mycorrhizae in Brassicaceae, and the ecological
implication of mycorrhizae in the family. In contrast to previous
studies, they discovered widespread colonization of AM fungi
throughout Brassicaceae, suggesting that commonly held
assumptions of Brassicaceae-produced fungicidal allelochemicals
may have context-dependent effects on fungi across environments
and Brassicaceae species.
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