SUPPLEMENTARY FIGURES
Figure S1. Number of Operational Taxonomic Units (OTUs) as function of the similarity threshold used to cluster sequences into OTUs, (a) for similarity thresholds of 80%, 85% and 90-100% with 1% steps, and (b) for similarity thresholds of 80%, 85% and 90-99% with 1% steps in order to magnify the difference in OTUs number at thresholds lower than 100%.
Figure S2. Maximum-Likelihood phylogenetic tree of the 126 identified Glomeromycotina Operational Taxonomic Units (OTUs). Tree calculation was done with RAxML (Stamakis 2014) using a Bootstrap analysis (1000 bootstraps) and search for the best-scoring Maximum Likelihood tree under a GTRCAT model of nucleotide substitution. Scale bar indicates 0.2 nucleotide subsitution per site. Colors correspond to OTUs that fall in the same clade at the genus level.

Figure S3. Principal Coordinates Analysis (PCoA) of pairwise Bray-Curtis communities dissimilarities at varying similarity thresholds used to cluster sequences into Operational Taxonomic Units (OTUs) (80%, 85%, 90-100% with 1% steps). Ellipses denote 1 standard deviation around the group centroid of samples at different time since recultivation. Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S4. Multivariate dispersion (distance to group centroid) among samples (n=5) within fields per time since recultivation, as a measure of within fields community variability. at varying similarity thresholds used to cluster sequences into Operational Taxonomic Units (OTUs) (80%, 85%, 90-100% with 1% steps). Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S5. Observed OTUs richness among fields with different times since recultivation at varying similarity thresholds used to cluster sequences into Operational Taxonomic Units (OTUs) (80%, 85%, 90-100% with 1% steps). Note the increase in OTUs richness with increasing similarity thresholds for 4 and 5 years-old fields (Fig. SS1). Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, old agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation).
Figure S6. Diversity coverage. (a) Sampling and (b) sequencing sufficiency as represented by accumulation and rarefaction curves of Operational Taxonomic Units (OTUs) respectively. Mean of expected richness and confidence intervals at 95% are displayed for accumulation curves and confidence intervals were obtained after 100 permutations of the samples’ position in the matrix. (c) Histogram of OTUs' occurrences.
Figure S7. Soil Glomeromycotina community structure along the chronosequence using presence/absence records of Operational Taxonomic Units (OTUs). (a) Principal Coordinates ordination Analysis (PCoA) of pairwise Jaccard communities dissimilarities. Ellipses denote 1 standard deviation around the group centroid of samples at different times since recultivation. (b) Multivariate dispersion (distance to group centroid) among samples (n=5) within fields per time since recultivation, as a measure of within fields community variability. Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation).
Figure S8. Rarefied species richness among fields along the chronosequence. Communities were rarefied to 100 reads (sample C7-1971 removed). Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S9. (a) Total number of reads per samples and (b) number of Glomeromycotina reads along the chronosequence. Glom, Glomeromycotina. Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S10. Principal Components Analysis of soil variables. Data are centred and scaled. The two first axes represented 60.9% of the variance. Ellipses denote 1 standard deviation around the group centroid of samples at different times since recultivation.Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S11. Canonical Correspondence Analysis (CCA) of soil Glomeromycotina communities as a function of plant-available P and nitrate using presence/absence records of Operational Taxonomic Units (OTUs). The first two canonical axes explained 14.4% (R2adj = 0.11; pseudo-F = 3.96, DFmodel = 2, DFresidual = 47, P < 0.001) of the total variation in the community composition (axis 1 = 10.1%, axis 2 = 4.3%). Both CCA axes were statistically significant when the permutation test was conducted by axis (axis 1: pseudo-F = 5.57, DFmodel = 1, DFresidual = 47 P < 0.001; axis 2: pseudo-F = 2.36, DFmodel = 1, DFresidual = 47 P < 0.001). Ellipses denote 1 standard deviation around the group centroid of samples at different times since recultivation. Green, phase 1, 1- to 3-years-old fields, alfalfa cultivation; pink, phase2, fields recently converted to conventional agriculture (4 and 5-years-old fields, barley cultivation); purple, phase 3, agricultural fields returned to farmers (10 to 52-years-old fields, wheat cultivation). Symbols represent the different times since recultivation.
Figure S12. Principal Coordinates Analysis (PCoA) of pairwise Bray-Curtis community dissimilarities comprising the samples and the tag combinations not included in the library but with sequences obtained due to tag-jumping. 

Figure SS1. 99% intra-OTUs 97% diversity. Relative increase in OTUs richness according to time since recultivation from richness estimated at the 97% similarity to the 99% similarity. Richness is calculated at the field scale (pool of the five field replicates) and not at the sample scale because the division of a OTU defined at 97% into OTUs defined at 99% may lead to intra-OTUs variants (i.e. 99% OTUs) occurring in separate samples. 

TABLES

Table S1. Abiotic soil properties (mean ± 1 SD) per time since recultivation.

Table S2. Contribution of abiotic soil variables to Principal Components of the Principal Components Analysis.

Table S3. Results of the model selection of the correlation between the abundance of Glomeromycotina families and time since recultivation.

Table S4. Results of the marginal tests of the Canonical Correspondence Analysis (CCA) testing the correlation between soil Glomeromycotina community composition and plant-available P and nitrate while controlling for time since recultivation and spatial autocorrelation, for relative abundance and presence/absence records of Operational Taxonomic Units (OTUs).

Table S5. Results of the Canonical Correspondence Analysis (CCA) model selection for relative abundance and presence/absence records of Operational Taxonomic Units (OTUs). 

Table S6. Indicators Operational Taxonomic Units (OTUs) for each of the managed phases of the chronosequence.
