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with contrasting environmental filters. Moreover, few studies have f "‘
on the distribution and determinism of the taxa constituting this com
limiting our knowledge of drivers and ecological attributes borne
{Hermans et al., 2017). In fact, some microbial faxa are cosmopolit
can be found in a large range of environmental conditions, whereg
microbial faxa are more specialized and depend on a far more re
range of environmental conditions (Barberan et al., 2012). Unfory
the environmental drivers that shape these differences across microb;
remain unidentified to date, which hampers our ability to predict thej
variations in a changing environment. To tackle these limitatiop,
crucial to better integrate all the dominant and minor taxa constityt
community as well as the heterogeneity of a wide range of envirg
parameters such as soil types, land management, climate, and geogray
altain this goal, we used an extensive set of 1,798 soils across Frar

obtain a holistic understanding of the spatial distribution of: (i) micf

richness (i.e. Operational Taxonomic Unit number), (ii) and bacterj
archacal phyla. Geostatistics was applicd to these data to provide th
comprehensive maps of soil microbial richness and composition va
along the environmental gradients encountered in France. Moreoy
identified the ecological processes involved in their distributions
variance partitioning analysis.

Material and Methods _
Soil samples were obtained from the French Soil Quality Mon

Network (RMQS) which is a soil monitoring network based on a 16

regular grid across the 550,000 km? French territory (Arrouays ef al., ZQ

All sites have been geo-positioned with a precision <0.5m and the
profile, site environment, climatic factors, vegetation and land
described. Microbial DNA was éxtracted and purified from 1 g of th
sampled in each RMQS site, using a procedure described previously (
et al, 2015). A 168 rRNA gene fragment targeting the V3-V4 regi
characterize bacterial diversity was then amplified using a pr

Genoscope (Evry, France),

Bioinformatic analyses were done using the GnS-PIPE pipeline (Terrdi

al,, 2015). From the 49,794,516 raw reads obtained, the preprocessing
lead to the conservation of 32,634,692 high-quality reads. The num
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" uality reads for cach sample was then normalized (i.e. 10,000 high-
i i reads) by random selection to allow efficient comparison of the
’ahgs and avoid biased community comparisons. All reads from all

Sles were then: (i) merged, aligned and clustered at 95% of similarity
.o OTUs, and (ii) compared to a dedicated reference database originated
'.:to Silva using similarity approaches (USEARCH). A geostatistical
l]t?]od was then used to map microbial richness and phyla and to
‘earactel‘ize their spatial variations. The relative contributions of

({ vironmental parameters were evaluated by performing a variance

sartitioning for microbial richness and phyla. The explanatory variables
Wwere sclected to reduce the auto-correlation in the models and to obtain the
:ost parsimonious models.

"esults and Discussion
‘-' apping of microbial richness (minimum: 938, average: 2,422, maximum:
4562 OTUs per sample) revealed a heterogeneous spatial distribution,
Structured into patches of about 111 km of radius, mainly driven by
roximal filters such as soil characteristics and land use (both supporting a
election process), but also significantly influenced by spatial descriptors
pporting dispersal limitation in microbial populations, derived from
eutral theory) (see Figure 1). This wide spatial scale was also shown to be
vant for'evaluating overall land use in the context of a sustainable use of
oil resources.

- Regarding microbial phyla in French soils, twenty of the 35 phyla detected

o

¢ie cosmopolitan and abundant with heterogeneous spatial distributions,
Sstuctured in patches sizing from 43 km to 260 km radius. Sixteen phyla
“Were mainly influenced by environmental selectiof whereas 4 were ascribed

[0 spatial descriptors involving neutral processes such as dispersal

mitation. The hierarchy of the environmental drivers was: soil pH > land

- USe > s0il texture > soil nutrients > climate.




