
 

 

SUPPLEMENTARY TABLES AND FIGURES 
 

Table S1. Microbial variables at the end of cover crops.  

Cover 
crop 

Colonization (%) Hyphal length (cmg-1) 

CON 0.0 20.69 (± 1.34) c 
VET 55.5 (± 9.49) a 8.46 (± 0.93) e 
MEL 50.7 (± 9.63) a 24.07 (± 1.38) b 
BAR 45.5 (± 12.14) a 27.54 (± 2.57) a 
B+V 47.8 (± 3.16) a 12.73 (± 0.94) d 
B+M 51.6 (± 9.44) a 14.92 (± 1.60) d 

CON: control without CC; VET: vetch; MEL: melilotus; BAR: barley; B+V: barley with vetch; B+M: barley with melilotus; mean± standard deviation; 

different lowercase letters indicate significant differences between the means (HSD Tukey, p < 0.05). 

 

 

Table S2. Shoot biomass of cover crops. 

Cover crop Shoot biomass(kg ha-1) 

CON 0 
VET 852.9 (± 160.1) a  
MEL  583.4 (± 210.0) b  
BAR  928.2 (± 147.6) a  
B+V  863.3 (± 154.9) a  
B+M  966.4 (± 128.6) a  

CON: control without CC; VET: vetch; MEL: melilotus; BAR: barley; B+V: barley with vetch; B+M: barley with melilotus; mean± standard deviation; 

different lowercase letters indicate significant differences between the means (HSD Tukey, p < 0.05). 
 
 

 



 

 

 

 

Table S3. Cash crops germination after the different cover crops.  

Cover crop Wheat germinación (%) Maize germinación (%) 

CON 80.0 (± 19.18) ab 100 (± 0.00) ab 
VET 91.67 (± 14.43) ab 93.33 (± 14.91) ab  
MEL 70.0 (± 20.07) b 75.0 (± 16.67) b  
BAR 98.33 (± 3.73) a  93.33 (± 14.91) ab 
B+V 88.33 (± 13.94) ab 100.0 (± 0.00) a 
B+M 95.0 (± 7.45) ab 93.33 (± 14.91) ab 

± indicates the standard deviation of each mean. Different lowercase letters after the means indicate significant 

differences with p < 0.10 according to HSD Tukey. CON: control without CC; VET: vetch; MEL: melilotus; BAR: barley; 

B+V: barley with vetch; B+M: barley with melilotus. 

 

  



 

 

 

Table S4. Summary of the ANOVA significance levels of the study factors and their interaction.  

Variable/Factor Type of Cover crop 

(CC) 

Type of Cash crop 

(CaC) 

CC x CaC  

Mean 

Square 

Residual 
 P- value Mean 

Square 

P-value Mean 

Square 

P-value Mean 

Square 

Mycorrhizal colonization (%) *** 825 * 187 ns 34.31 27.12 

Hyphal length (cm /g-1) ** 11.70 * 21.24 *** 60.84 3.00 

Total bacteria abundance (Log copies /g-1) *** 2.83 *** 6.87 *** 2.10 0.01 

Total fungi abundance (Log copies /g-1) *** 0.18 ns 0.02 ** 0.13 0.03 

Fungi:Bacteria ratio *** 2.11 *** 8.07 *** 1.26 0.04 

Total archaea abundance (Log copies /g-1) *** 9.47 *** 1.95 *** 2.29 0.004 

Glomeromycota abundance (copies /g-1) *** 5624.9 *** 15311.0 *** 4485.8 41.08 

Cash crop germination (%) ** 708.7 ns 359.9 ns 186.1 190.7 

Cover crop shoot biomass (kg ha-1) *** 204790 ns 3530 ns 20447 23977 

Cash crop shoot biomass (kg ha-1) *** 494586 *** 2.36E7 *** 525310 94635 

Shoot cash crop N (mg microcosm-1) *** 71.8 *** 3054 *** 71.1 9.86 

Shoot cash crop P (mg microcosm-1) ** 0.19 *** 4.62 ns 0.14 0.05 

Shoot cash crop K (mg microcosm -1) ns 19.6 *** 1821.7 ** 32.2 5.53 

Shoot cash crop S (mg microcosm -1) ** 0.28 *** 8.21 ns 0.25 0.04 

Shoot cash crop Ca (mg microcosm -1) * 0.50 *** 14.3 * 0.60 0.12 

Shoot cash crop Mg (mg microcosm -1) ** 0.58 * 0.64 ns 0.34 0.17 

Shoot cash crop B (µg microcosm -1) ** 892.3 *** 11726.8 ** 836.6 131 

Shoot cash crop Cu (µg microcosm -1) *** 292.4 *** 7548.5 *** 224.8 35.5 

Shoot cash crop Fe (µg microcosm -1) ** 19119 *** 1.11E6 ** 22615 7244 

Shoot cash crop Mn (µg microcosm -1) *** 36632 *** 470415 *** 33287 3973 

Shoot cash crop Zn (µg microcosm -1) * 4197.1 *** 54732.0 ns 3325.41 625 

Shoot cash crop Na (µg microcosm -1) ns 0.03 *** 0.76 ** 0.03 0.004 

Soil cash crop  pH 1:2.5 w ** 0.11 * 0.20 ns 0.03 0.03 

Soil cash crop electrical conductivity (µs cm-1) ns 34570 ns 30982 ns 34582 23468 

Soil cash crop N (%) *** 0.0002 *** 0.0010 *** 0.0004 0.0003 

Soil cash crop P (mg kg-1) ns 178.4 ns 156.1 ns 65.7 40.6 

Soil cash crop K (mg kg -1) ns 49.0 ns 206.9 ns 134.3 154.7 

Soil cash crop S (mg kg -1) * 93.4 ns 0.39 * 98.6 34.9 

Soil cash crop Ca (mg kg -1) ns 6020.3 ns 3537.7 ns 31768 16285 

Soil cash crop Mg (mg kg -1) ns 170 ns 8.89 ns 592 395 

Soil cash crop Na ( µg kg -1) ns 389.6 ns 716.6 ns 2740.3 471 

Soil cash crop Co ( µ g kg -1) ns 0.0008 ns 0.0022 ns 0.0015 0.004 

Soil cash crop Fe ( µ g kg -1) ns 19.5 ns 111.5 ns 55.8 22.7 

Soil cash crop Mn ( µ g kg -1) ns 4.90 ns 21.13 ns 6.51 23.8 

Soil cash crop Zn ( µ g kg -1) ns 0.41 ns 1.29 ns 0.15  0.29 

*** p-value < 0.001; ** p-value < 0.01; * p-value < 0.05; ns: no significative (p-value > 0.05). CC-Cover Crop. CaC-Cash Crop. 

 



 

 

 

Table S5. Macro and micronutrient contents in maize shoots after the different cover crops. 

Cover crop N  P  K  
(mg microcosm-1) 

S  Ca Mg  

CON 31.8 (± 15.1) a 2.04 (± 1.0) a 38.3 (± 16.6) a 1.72 (± 0.71) a 7.51 (± 2.37) a 6.91 (± 2.42) a 
VET 48.1 (± 21.9) a 3.48 (± 1.7) a 32.4 (± 16.7) a 2.58 (± 1.34) a 8.76 (± 4.2) a 12.09 (± 8.06) a 
MEL 42.3 (± 10.2) a 2.97 (± 0.48) a 28.6 (± 4.4) a 2.15 (± 0.27) a 7.74 (± 1.74) a 9.04 (± 1.89) a 
BAR 46.3 (± 2.9) a 3.14 (± 0.35) a 36.10 (± 7.1) a 2.71 (± 0.39) a 9.44 (± 2.23) a 12.51 (± 3.75) a 
B+V 24.1 (± 6.9) a 2.04 (± 0.70) a 18.9 (± 5.3) a 1.56 (± 0.41) a 5.92 (± 1.00) a 6.39 (± 1.14) a 
B+M 42.1 (± 14.9) a 3.08 (± 1.34) a 28.17 (± 10.09) a 2.30 (± 0.88) a 7.78 (± 2.54) a 9.92 (± 3.98) a 

       

 B  Fe Cu  
(µg microcosm-1) 

Mn Zn Na  

CON 19.41 (± 6.86) a 179.41 (± 60.95) a 6.32 (± 2.58) ab 106.59 (± 49.67) a 26.35 (± 12.26) a 0.019 (± 0.01) a  
VET 23.31 (± 10.90) a 169.39 (± 80.45) a 11.71 (± 6.21) a 148.22 (± 69.44) a 42.70 (± 24.88) a 0.019 (± 0.02) a 
MEL 19.76 (± 6.17) a 212.42 (± 67.83) a 8.87 (± 1.14) ab 135.13 (± 33.22) a 33.71 (± 10.38) a 0.015 (± 0.01) a 
BAR 26.35 (± 8.42) a 208.43 (± 120.19) a 9.51 (± 1.26) ab 165.53 (± 21.82) a 37.29 (± 9.76) a 0.016 (± 0.01) a 
B+V 15.43 (± 2.51) a 147.03 (± 27.87) a 5.54 (± 1.35) b 93.21 (± 23.69) a 23.60 (± 7.36) a 0.012 (± 0.00) a 
B+M 21.67 (± 8.41) a 124.10 (± 45.87) a 8.26 (± 3.32) ab 141.17 (± 47.54) a 30.64 (± 13.94) a 0.017 (± 0.01) a 

± indicates the standard deviation of each mean. Different lowercase letters after the means indicate significant differences with p < 0.05 according to HSD Tukey. CON: control without CC; VET: 

vetch; MEL: melilotus; BAR: barley; B+V: barley with vetch; B+M: barley with melilotus.  
 

 

  



 

 

 

Table S6. Soil macro and micronutrients concentrations in wheat treatment after the different cover crops. 

Cover 
crop 

N (%) P (mg  kg-1) K (mg  kg-1) S (mg  kg -1) Ca (mg kg -1) Mg (mg kg -1) 

CON 0.05 (± 0.02) a 41.11 (± 4.40) b 114.68 (± 9.63) a 27.99 (± 3.51) a 1231 (± 101.80) a 255.00 (± 15.54) a 
VET 0.05 (± 0.01) a 53.20 (± 10.07) a 114.54 (± 12.81) a 36.16 (± 5.23) a 1233 (± 111.15) a 246.61 (± 21.24) a 
MEL 0.04 (± 0.02) a 46.09 (± 10.71) ab 110.69 (± 9.14) a 28.90 (± 5.88) a 1147 (± 118.13) a 230.52 (± 15.63) a 
BAR 0.07 (± 0.06) a 42.26 (± 9.02) ab 114.18 (± 6.03) a 27.11 (± 2.70) a 1159 (± 140.18) a 238.59 (± 21.12) a 
B+V 0.06 (± 0.05) a 42.57 (± 4.87) ab 122.52 (± 17.08) a 33.23 (± 7.05) a 119 (± 123.98) a 244.45 (± 19.36) a 
B+M 0.05 (± 0.03) a 47.67 (± 6.73) ab 117.29 (± 9.14) a 34.02 (± 4.90) a 1296 (± 116.92) a 254.22 (± 25.83) a 

 Na (µg kg -1) Co (µg kg -1) Cu (µg kg -1) Fe (µg kg -1) Mn (µg kg -1) Zn (µg  kg -1) 
CON 51.02 (± 8.26) ab 0.76 (± 0.06) a 0.74 (± 0.09) a 37.84 (± 4.90) a 50.26 (± 4.09) a 0.82 (± 0.46) a 
VET 69.79 (± 16.17) ab 0.74 (± 0.08) a 0.68 (± 0.03) a 36.46 (± 3.43) a 49.78 (± 5.61) a 0.96 (± 0.34) a 
MEL 52.20 (± 22.50) ab 0.73 (± 0.06) a 0.70 (± 0.08) a 36.19 (± 3.27) a 48.09 (± 4.23) a 1.16 (± 0.32) a 
BAR 43.68 (± 20.66) b 0.74 (± 0.08) a 0.82 (± 0.19) a 42.59 (± 3.88) a 49.33 (± 6.74) a 1.23 (± 0.46) a 
B+V 44.11 (± 15.15) b 0.76 (± 0.05) a 0.72 (± 0.10) a 36.45 (± 4.43) a 49.80 (± 2.91) a 1.08 (± 0.24) a 
B+M 88.36 (± 28.63) a 0.74 (± 0.09) a 0.73 (± 0.05) a 35.97 (± 3.21) a 49.30 (± 6.93) a 1.09 (± 0.29) a 

± indicates the standard deviation of each mean. Different lowercase letters after the means indicate significant differences with p < 0.05 according to HSD Tukey. CON: control without CC; VET: 

vetch; MEL: melilotus; BAR: barley; B+V: barley with vetch; B+M: barley with melilotus.  
 

 

  



 

 

Table S7. Soil macro and micronutrients concentrations in maize treatment after the different cover crops. 

Cover crop N (%) P (mg kg-1) K (mg kg-1) S (mg kg-1) Ca (mg kg-1) Mg (mg kg-1) 

CON 0.04 (± 0.02) a 41.27 (± 6.03) ab 119.11 (± 3.77) a  24.77 (± 4.57) b 1266 (± 70) a 250.04 (± 14.95) a 
VET 0.04 (± 0.02) a 43.53 (± 3.97) ab 114.38 (± 6.82) a 30.86 (± 4.47) ab 1158 (± 97) a 240.36 (± 12.33) a 
MEL 0.03 (± 0.01) a 40.56 (± 1.21) ab 128.41 (± 16.47) a 29.43 (± 3.53) ab 1269 (± 139) a 253.69 (± 25.96) a 
BAR 0.04 (± 0.02) a 32.87 (± 3.23) b 117.41 (± 16.20) a 38.41 (± 7.39) a 1223 (± 83) a 243.84 (± 19.63) a 
B+V 0.04 (± 0.02) a 41.45 (± 7.44) ab 117.94 (± 12.88) a 36.11 (± 6.00) ab 1302 (± 246) a 245.45 (± 18.91) a 
B+M 0.02 (± 0.01) a 51.71 (± 10.82) a 118.38 (± 16.52) a 28.22 (± 9.60) ab 1131 (± 87) a 230.56 (± 17.42) a 

 Na (µg kg-1) Co (µg kg-1) Cu (µg kg-1) Fe (µg kg-1) Mn (µg kg-1) Zn (µg kg-1 ) 
CON 54.25 (± 22.34) ab 0.77 (± 0.06) a 0.73 (± 0.03) a 37.29 (± 2.33) a 52.07 (± 4.17) a 0.95 (± 0.43) a 
VET 35.22 (± 15.35) b 0.76 (± 0.05) a 0.75 (± 0.15) a 42.55 (± 6.18) a 51.09 (± 3.76) a 1.38 (± 0.61) a 
MEL 43.26 (± 10.34) ab 0.78 (± 0.07) a 0.84 (± 0.20) a 44.54 (± 7.20) a 52.09 (± 5.56) a 1.83 (± 1.19) a 
BAR 54.81 (± 21.85) ab 0.75 (± 0.04) a 0.75 (± 0.08) a 37.79 (± 6.47) a 49.84 (± 3.40) a 1.24 (± 0.79) a 
B+V 84.03 (± 37.11) a 0.74 (± 0.05) a 0.74 (± 0.12) a 37.59 (± 3.31) a 49.31 (± 3.65) a 1.21 (± 0.69) a 
B+M 34.16 (± 15.91) b 0.73 (± 0.06) a 0.72 (± 0.12) a 41.92 (± 4.77) a 49.05 (± 4.13) a 1.50 (± 0.41) a 

± indicates the standard deviation of each mean. Different lowercase letters after the means indicate significant differences with p < 0.05 according to HSD Tukey. CON: control without CC; VET: 

vetch; MEL: melilotus; BAR: barley; B+V: barley with vetch; B+M: barley with melilotus.  
 

 



 

 

Figure S1. Principal component analysis for soil variables: pH, EC, macro and micronutrients in a) wheat and b) maize.  
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