(r)showing relationships between mean root elongation rate and climatic variables.

Variables tested include: mean daily soil temperature, mean daily air temperature, minimum daily air temperature, maximum daily air temperature, mean daily solar radiation and a) RERTOT: mean root elongation rate of a single root, b) REROLD: mean root elongation rate of a single root that was already present at the previous sampling date (i.e. that were older than 14 days), c) RERNEW: mean root elongation rate of a single newly initiated root (i.e. that were aged 1 to 14 days). The correlations were performed for data from each RER sampling date, i.e. every 2 weeks for each species over the 10 month period. (r) showing relationships between cumulative root length production and climatic variables.

Variables tested include: mean daily soil temperature, mean daily air temperature, minimum daily air temperature, maximum daily air temperature, mean daily solar radiation and a) RLPTOT: cumulative root length production of the 30 roots that were analysed, b) RLPOLD: cumulative root length production of roots that were already present at the previous sampling date (i.e. that were older than 14 days), c) RLPNEW: cumulative root length production of newly initiated roots (i.e. that were aged 1 to 14 days). The correlations were performed for data from each RLP sampling date, i.e. every 2 weeks for each species over the 10 month period. (r) showing relationships between root variables and soil variables. Table S3a) shows the significant correlations obtained with the means of the three replicates for every soil and root characteristic for a total of n=12. Table S3b) shows the significant Pearson's correlations obtained using all data where n = 34. Abbreviations: RERTOT -root elongation rate of the entire root system; REROLD -of roots older than 14 days; RERNEW -of new roots aged 1 -14 days; RLPTOT -root length production of the entire root system; RLPOLD -of old roots; RLPNEW -of new roots; Root biomass -total root biomass of a core sampled at 37 weeks; absorptive root diameter-mean diameter of absorptive roots at 37 weeks; hemicellulose + water soluble compounds -concentration of hemicellulose and water soluble compounds in absorptive roots; cellulose, lignin -concentrations of cellulose and lignin in absorptive roots; C:N -ratio of carbon to nitrogen in absorptive roots; SIR -microbial substrate induced respiration. (RER>0, bottom of the rhizotron), and were used to calculate REROLD and RLPOLD. On the top part of the rhizotron, some new roots were initiated, and analyzed to calculate the RERNEW and RLPNEW on 10/03/2019. b) Conceptual scheme showing the procedure to select 'old roots' at each sampling: at Time x 30 new roots and 30 old roots have been analyzed. Of these 30 roots, 20 are primary axis roots while 10 second order lateral (Fig. S4a). 10 roots from Time x primary old roots and 10 from Time x primary new roots are randomly selected to be analyzed and constitute the Time x+1 old primary roots. The solid black line is the RERNEW of the roots that were newly initiated (aged 1 to 14 days), and were not 110 present at the previous sampling date. The dotted black line represents the REROLD of the roots that were 111 already present at the previous sampling date, and so were older than 14 days. 

Fig. S1 :

 S1 Fig. S1: Spatial disposition of growth boxes.

Fig. S2 :

 S2 Fig. S2: Growth boxes used in the experiment.

Fig. S3 :

 S3 Fig. S3: Climatic conditions over the 37 weeks of experimentation.
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  Fig. S6: Carbon (C) content in each soil C pool beneath the 12 species and in the control bare soil, 37 weeks after sowing.

Fig. S7 :

 S7 Fig. S7: Mean daily root elongation rate (RERTOT) for all the roots analyzed in the rhizotrons (without distinguishing between old and new roots) in Fabaceae (N2-fixing, black circles) and Poaceae (non N2fixing, white squares) family.

  Fig. S9: Linear regression at the individual level (n = 34 samples), between ΔCPOM (as the difference in carbon (C) in the coarse POM C pool, ΔC = Ct37 -Ct0, after 37 weeks), and a) diameter of absorptive roots and b) hemicelluloses + water soluble compounds.

Fig. S10 :

 S10 Fig. S10: Linear regression at individual level (n = 34 samples) between ΔCsilt (as the difference in carbon (C) in the coarse silt C pool, ΔC = Ct37 -Ct0, after 37 weeks), and a) root biomass, b) diameter of absorptive roots, c) lignin content, d) hemicelluloses + water soluble compounds, e) C:N ratio and f) substrate induced respiration rate (SIR).

Fig. S11 :

 S11 Fig. S11: Linear regression at individual level (n = 34 samples) between substrate induced respiration rate (SIR) and a) root biomass, b) lignin content, c) hemicelluloses + water soluble compounds, d) C:N ratio.

  

  

  

Table S1 :

 S1 Pearson's correlation coefficients

Table S2 :

 S2 Pearson's correlation coefficients

Table S3 :

 S3 Pearson's correlation coefficients
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