
Supplementary Materials

Figure S1 Distribution of illumina sample libraries. A) Fungi soil and root communities, 
B) Prokaryotes soil and root communities, C) TRUE contaminant OTUs (red points) as 
identified using 0.5 prevalence in the negative controls using the decontam R package. 
Dotted red lines in A and B represent the overall mean for the community. Soil depth 
ranges, 0-10, 20-25, 25-50, and 50-100 are in cm.
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Figure S2 Rarefaction curves for A) fungal and B) prokaryotic communities.
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Figure S3 Soil chemistry. A) Soil nutrients variation with increasing depth and 
B) spearman correlation between elements. Significant differences (P ≤ 0.05)
were pairwise Wilcoxon tests with Bonferroni corrected P-values.
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Figure S4 Neutral models fit line on log10 abundance-occupancy OTU plot. Datasets 
were subsetted by crop and depth levels: A) poplar fungi, B) poplar prokaryotes, C) 
prairie fungi, D) prairie prokaryotes. Model fit (r2) and immigration rate (m) are also 
plotted into the graphs for each model. Filled points represent the core while empty 
points are other OTUs. Proportion (%) of neutral (grey), above (purple), and below (dark
purple) model prediction are shown.

4



Figure S5 Proportion of all the neutral, above, and below model prediction OTUs for A) 
fungal and B) prokaryotic communities.

5



Figure S6 Balloon plot of relative abundance of all phyla present in the networks. 
Bubbles represent the cumulative relative abundance of all OTUs for each taxonomic 
group. Relative abundance value are also reported on top of the bubbles (larger 
bubbles mean higher relative abundance) and sum up to 100% at each depth. For 
completeness, unclassified fungi at phylum level are also included in the plot.
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Figure S7 Heatmap showing the abundance of positive and negative intra- and inter-
kingdom root-to-root links (see Material and Methods section in main text). The higher 
the abundance the more the links are between root OTUs, the lower the abundance the 
more the links are between soil OTUs.
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Figure S8 Heatmap showing the proportions of positive and negative intra- and inter-
Phylum links (i.e. connections between OTUs) for each crop and depth level.
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Figure S9 Heatmap showing the abundance of positive and negative intra- and inter-
Phylum root-to-root links. The higher the abundance the more the links are between 
root OTUs, the lower the abundance the more the links are between soil OTUs.
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Table S1 Richness and Shannon index of root and soil samples across depth gradient 
for fungal and bacterial communities. Differences were tested using ANOVA or Kriskal 
Wallis tests where the dataset did not meet normality and/or homoscedasticity 
prerequisites. Signif. Codes:  “0.001” (***), “0.01” (**), “ ” (not significant).
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Table S2 List of all the hub taxa (highly connected, e.g. have many links, OTUs across 
the whole network) present in the networks. All OTUs were module hubs (OTUs more 
densely connected to OTUs within a module, compared to other OTUs in the 
network) beside Rhizobacter (see note 1). To identify hubs we used the ratio 
between within-module (Zi) and between-module connectivity (Pi): network 
hubs (Zi > 2.5, Pi > 0.62), module hubs (Zi > 2.5, Pi ≤ 0.62), connectors (Zi 
≤ 2.5, Pi > 0.62) or peripherals (Zi ≤ 2.5, Pi ≤ 0.62). NA = not assigned to a 
niche. 
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Table S3 Microbial networks properties. Network properties that were able to best 
predict differences across depths in all crops (Random Forest feature selection method)
are highlighted in bold.
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