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Title: Impact of an intercropped melon/cowpea system on the coupling between soil bacterial community structure and chemical properties
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Supplementary Figure 1. Effect of different intercropping systems in bacteria alpha diversity indices. 
Chao1 (left) reflects OTU soil bacterial abundance, Shannon (right) reflects OTU soil bacterial diversity. Boxes represent interquartile range (IQR) between first and third quartiles (which correspond with 25th and 75th percentiles, respectively). Horizontal line in the box defines the median and diamond the mean (n=5). Whiskers correspond to the lowest and highest values (1.5 times the IQR from 25th and 75th percentiles) whereas “” correspond to values higher than 1.5 times and less than three times the IQR; C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1.
Supplementary Table 1. Relative abundance of bacteria at the phylum level (>1%) from intercropping soils
	Phylum
	C
	M
	MC1
	MC2
	MC3
	Anova
	Kruskal-Wallis

	Proteobacteria
	36.13±4.22 bc
	35.70±4.40 c
	43.27±2.52 ab*
	43.53±3.77 a*
	42.42±3.94 ac*
	**
	-

	Actinobacteria
	35.93±5.25 a
	35.75±5.55 a
	28.43±1.55 ab 
	27.15±3.22 b*
	28.54±5.01 ab
	**
	-

	Acidobacteria
	11.67±2.18
	9.03±2.52
	10.06±2.66
	10.05±2.73
	9.73±0.69
	ns
	-

	Firmicutes
	5.94±2.24
	10.53±4.33
	6.50±2.10
	6.52±2.12
	7.45±2.05
	ns
	-

	Gemmatimonadetes
	4.72±0.83
	4.35±0.53
	5.80±1.18
	5.53±0.76
	5.50±1.13
	ns
	-

	Planctomycetes
	1.94±0.29
	1.79±0.21
	1.86±0.35
	2.24±0.53
	2.05±0.23
	ns
	-

	Chloroflexi
	2.04±0.16
	1.91±0.13
	1.98±0.18
	1.77±0.25
	1.69±0.36
	ns
	-

	Bacteroidetes
	0.67±0.62 b
	0.47±0.64 b
	1.41±0.35 ab
	1.91±0.74 a
	1.36±0.21 ab
	-
	**

	Nitrospirae
	0.96±0.55
	0.47±0.64
	0.73±0.67
	1.28±0.19
	1.26±0.12
	-
	ns


(mean±sd; n=5). In each cultivation system (*, **, ***) represent significant differences with respect to the melon monocrop system (control treatment) by Dunnett's test (*P < 0.05; **P < 0.01, **P < 0.001, respectively); missing asterisks denote non-significant differences. Different letters represent significant differences between systems by Tukey’s test or Dunn’s Kruskal-Wallis Multiple Comparison test; C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1.
Supplementary Table 2. Relative abundance of bacteria at the genus level (>1%) from intercropping soils 

	Genus
	C
	M
	MC1
	MC2
	MC3
	Anova
	Kruskal-Wallis

	Bacillus
	24.57±5.00
	25.04±2.80
	22.43±2.29
	24.70±1.83 
	21.16±4.35
	ns
	-

	Sphingomonas
	15.78±5.41 ab
	9.15±1.15 b
	14.15±3.93 ab
	25.07±2.22 a
	15.89±2.99 ab
	-
	**

	Rubrobacter
	20.09±1.80 a
	11.96±2.81 a
	0.00±0.00 b
	0.00±0.00 b
	4.94±0.47 ab
	-
	***

	Pseudomonas
	0.00±0.00 b
	8.80±0.97 ab
	13.05±2.89 a
	10.64±2.49 a
	11.48±2.31 a
	-
	*

	Ammoniphilus
	0.00±0.00 b
	16.38±3.21 a
	7.87±2.21 ab
	8.53±2.15 ab
	8.17±2.23 ab
	-
	***

	Streptomyces
	13.19±1.96
	9.98±1.61
	10.77±1.53
	11.40±2.39
	10.14±2.49
	ns
	-

	Nocardioides
	11.29±0.94a 
	7.29±1.56 ab 
	7.25±1.15 b 
	9.68±1.30 b
	9.00±2.57 b
	
	*

	Thauera
	0.00±0.00 b
	0.00±0.00 b
	14.04±0.81 a
	0.00±0.00 b
	12.05±2.99 a
	-
	***

	Solirubrobacter
	7.96±1.28 a
	5.62±0.85 a
	0.00±0.00 b
	0.00±0.00 b
	0.00±0.00 b
	-
	***

	Skermanella
	7.12±0.99 cb 
	5.77±0.93 c
	8.42±0.94 ab***
	9.97±0.39 a***
	7.16±1.10 bc
	***
	-


(mean±sd; n=5). In each cultivation system (*, **, ***) represent significant differences with respect to the melon monocrop system (control treatment) by Dunnett's test (*P < 0.05; **P < 0.01, **P < 0.001, respectively); missing asterisks denote non-significant differences. Different letters represent significant differences between systems by Tukey’s test or Dunn’s Kruskal-Wallis Multiple Comparison test; C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1.
Supplementary Table 3. Pairwise comparations of bacterial community between different intercropping systems using Bray-Curtis distance. 

	Pairs
	F.Model
	R2
	(P value)
	(P adjusted)
	

	M vs C
	1.083992
	0.1193299
	0.462
	0.4620
	ns

	M vs MC1
	4.028663
	0.3349219
	0.024
	0.0336
	*

	M vs MC2
	4.198942
	0.3442054
	0.012
	0.0336
	*

	M vs MC3
	3.747973
	0.3190314
	0.029
	0.0338
	*

	C vs MC1
	3.916626
	0.3286690
	0.024
	0.0336
	*

	C vs MC2
	3.913404
	0.3284875
	0.023
	0.0336
	*

	C vs MC3
	3.704734
	0.3165159
	0.024
	0.0336
	*


Significant levels: (*** p < 0.001; **, p< 0.01; *, p < 0.05); ns, no significant differences; 
C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1.
Supplementary Table 4. Different N cycle gen abundance on different intercropping systems 
	Soil biological
	C
	M
	MC1
	MC2
	MC3
	Anova
	Kruskal-Wallis

	AMOA (Log copies of AmoA g soil-1)
	7.1±0.0 a
	7.0±0.0 a
	6.9±0.1 ab
	6.7±0.1 b
	6.9±0.1 ab
	-
	*

	NIRK (Log copies of nirK g soil-1)
	7.0±0.0 a
	6.9±0.0 a
	6.8±0.1 ab
	6.6±0.1 b**
	6.8±0.1 ab
	**
	-

	NARG (Log copies of narG g soil-1)
	7.0±0.0 a
	7.0±0.0 a
	6.9±0.1 ab
	6.6±0.1 b
	6.9±0.1 ab
	-
	*


(mean±sd; n=5). In each cultivation system (*, **, ***) represent significant differences with respect to the melon monocrop system (control treatment) by Dunnett's test (*P < 0.05; **P < 0.01, **P < 0.001, respectively); missing asterisks denote non-significant differences. Different letters represent significant differences between systems by Tukey’s test or Dunn’s Kruskal-Wallis Multiple Comparison test; C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1. 
Supplementary Table 5. Abundance of significant genus obtained by LefSe analysis in the intercropping systems.
	Genus
	C
	M
	MC1
	MC2
	MC3
	LDA
	
	

	Blastococcus
	10*10-3±2*10-3
	9*10-3±2*10-3
	4*10-3±1*10-3
	5*10-3±1*10-3
	5*10-3±1*10-3
	3.07
	M
	**

	Geodermatophilus
	3*10-3±2*10-3
	3*10-3±2*10-3
	5*10-4±1*10-4
	5*10-4±2*10-4
	5*10-4±2*10-4
	2.64
	M
	**

	Kineococcus
	0.00±0.00
	4*10-5±2*10-5
	0.00±0.00
	0.00±0.00
	0.00±0.00
	2.10
	M
	*

	Actinoplanes
	7*10-4±2*10-3
	8*10-4±2*10-4
	4*10-4±2*10-4
	4*10-4±2*10-4
	4*10-4±2*10-4
	2.07
	M
	*

	Micromonospora
	3*10-3±1*10-3
	4*10-3±1*10-3
	2*10-3±1*10-3
	2*10-3±3*10-4
	2*10-3±1*10-3
	2.71
	M
	*

	Kribbella
	1*10-3 ±4*10-4
	1*10-3±3*10-4
	1*10-3±4*10-4
	7*10-4±1*10-4
	7*10-4±6*10-4
	2.30
	M
	**

	Actinophytocola
	2*10-3 ±5*10-4
	1*10-3±5*10-4
	8*10-4±3*10-4
	5*10-4±3*10-4
	6*10-4±3*10-4
	2.29
	M
	**

	Pseudonocardia
	7*10-3 ±7*10-4
	6*10-3±6*10-4
	5*10-3±2*10-3
	*10-4±3*10-4
	6*10-4±3*10-4
	2.91
	C
	*

	Saccharomonospora
	1*10-3 ±6*10-4
	7*10-4±5*10-4
	2*10-4±8*10-5
	8*10-5±4*10-5
	2*10-4±10*10-5
	2.20
	M
	**

	Nonomuraea
	8*10-4±1*10-3
	3*10-2±1*10-4
	1*10-3±6*10-4
	9*10-5±3*10-4
	1*10-3±4*10-4
	2.71
	M
	**

	Actinomadura
	5*10-4±4*10-4
	6*10-4±2*10-4
	3*10-4±2*10-4
	2*10-4±7*10-5
	3*10-4±2*10-4
	2.02
	M
	**

	Rubrobacter
	3*10-2 ±1*10-2
	3*10-2±1*10-2
	7*10-3±1*10-3
	7*10-3±1*10-3
	1*10-2±2*10-2
	3.61
	M
	**

	Gaiella
	6*10-3 ±2*10-3
	7*10-3±1*10-3
	5*10-3±6*10-4
	5*10-3±8*10-4
	5*10-3±1*10-3
	2.97
	M
	*

	Parviterribacter
	1*10-3 ±5*10-4
	1*10-3±7*10-4
	3*10-4±1*10-4
	3*10-4±1*10-4
	3*10-4±8*10-5
	2.30
	M
	**

	Solirubrobacter
	1*10-2 ±3*10-3
	1*10-2±3*10-3
	9*10-3±2*10-3
	7*10-3±2*10-3
	9*10-3±1*10-3
	3.20
	M
	*

	Leptolyngbya
	0.00±0.00
	0.00±0.00
	0.00±0.00
	4*10-5±2*10-5
	0.00±0.00
	3.04
	MC2
	*

	Tumebacillus
	8*10-4 ±5*10-4
	10*10-4±4*10-4
	2*10-4±9*10-5
	2*10-4±1*10-4
	4*10-4±2*10-4
	2.13
	M
	*

	Peptoclostridium
	0.00±0.00
	0.00±0.00
	4*10-5±6*10-5
	4*10-5±9*10-5
	0.00±0.00
	2.32
	MC1
	*

	Turicibacter
	0.00±0.00
	0.00±0.00
	8*10-5±4*10-5
	1*10-4±1*10-4
	4*10-5±1*10-4
	2.08
	MC1
	*

	Gemmatimonas
	1*10-3 ±5*10-4
	2*10-3±5*10-4
	6*10-4±2*10-4
	5*10-4±2*10-4
	6*10-4±3*10-4
	2.36
	M
	**

	Amphiplicatus
	0.00±0.00
	0.00±0.00
	2*10-4±6*10-5
	8*10-5±3*10-5
	0.00±0.00
	2.15
	MC1
	**

	Hyphomicrobium
	1*10-3 ±2*10-4
	7*10-4±6*10-4
	2*10-3±4*10-4
	1*10-4±3*10-4
	1*10-3±3*10-4
	2.08
	C
	*

	Microvirga
	5*10-3 ±1*10-3
	7*10-3 ±3*10-3
	4*10-3±2*10-3
	3*10-3±1*10-3
	3*10-3±1*10-3
	2.92
	M
	*

	Rubellimicrobium
	3*10-4 ±2*10-4
	8*10-4 ±10*10-4
	1*10-4±1*10-4
	8*10-5±9*10-5
	1*10-4±2*10-5
	2.05
	M
	**

	Ralstonia
	0.00±0.00
	0.00±0.00
	8*10-5 ±5*10-5
	0.00±0.00
	0.00±0.00
	2.56
	MC1
	*

	Piscinibacter
	0.00±0.00
	0.00±0.00
	4*10-5 ±10*10-5
	4*10-4 ±4*10-4
	4*10-5 ±1*10-5
	2.38
	MC3
	*

	Methylotenera
	4*10-5 ±4*10-5
	0.00±0.00
	0.00±0.00
	0.00±0.00
	0.00±0.00
	2.16
	C
	**

	Phaselicystis
	1*10-3 ±5*10-4
	1*10-3 ±2*10-4
	9*10-4 ±3*10-4
	6*10-4 ±1*10-4
	8*10-4 ±9*10-5
	2.22
	C
	*

	Stenotrophomonas
	0.00±0.00
	0.00±0.00
	9*10-5 ±4*10-5
	7*10-5 ±3*10-5
	0.00±0.00
	2.33
	MC1
	*

	Vulcaniibacterium
	0.00±0.00
	4*10-5 ±5*10-5
	0.00±0.00
	0.00±0.00
	0.00±0.00
	2.00
	M
	*

	Opitutus
	1*10-3 ±7*10-4
	1*10-3 ±5*10-4
	1*10-4 ±2*10-4
	9*10-4 ±5*10-4
	1*10-3 ±5*10-4
	2.31
	M
	*


Significant levels: (*** p < 0.001; **, p< 0.01; *, p < 0.05); LDA; Linear Discriminant Analysis value; 
C, cowpea monocrop; M, melon monocrop; MC1, mixed intercropping; MC2, row intercropping 1:1; MC3, row intercropping 2:1.
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