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Supplementary Figure S1: Picture of the microcosm experiment

Supplementary Table S1: Experimental set up of the 21 different treatments
		
	Monoculture
	Polyculture

	Low Density 
	1. Alfalfa (1 Plant)
	10. Alfalfa (1 Plant) and Brassica (1 Plant)

	(1-3 Plants per microcosm)
	2. Brassica (1 Plant)
	11. Alfalfa (1 Plant) and Fescue (1 Plant)

	
	3. Fescue (1 Plant)
	12. Brassica (1 Plant) and Fescue (1 Plant)

	
	
	13. Alfalfa (1 Plant), Brassica (1 Plant), and Fescue (1 Plant)

	
Medium Density
	
4. Alfalfa (24 Plants)
	
14. Alfalfa (12 Plants) and Brassica (12 Plants)

	(24 Plants per microcosm)
	5. Brassica (24 Plants)
	15. Alfalfa (12 Plants) and Fescue (12 Plants)

	
	6. Fescue (24 Plants)
	16. Brassica (12 Plants) and Fescue (12 Plants)

	
	
	17. Alfalfa (8 Plants), Brassica (8 Plants), and Fescue (8 Plants)

	
High Density
	
7. Alfalfa (48 Plants)
	
18. Alfalfa (24 Plants) and Brassica (24 Plants)

	(48 Plants per microcosm)
	8. Brassica (48 Plants)
	19. Alfalfa (24 Plants) and Fescue (24 Plants)

	
	9. Fescue (48 Plants)
	20. Brassica (24 Plants) and Fescue (24 Plants)

	
	
	21. Alfalfa (16 Plants), Brassica (16 Plants), and Fescue (16 Plants)
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Supplementary Figure S2: Rarefaction Curve for all samples
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Supplementary Figure S3: Total above ground cover crop biomass stacked by crop (alfalfa: purple, brassica: gold, fescue: lime green).
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Supplementary Figure S4: Alpha diversity of bacterial microbiomes denoted by increasing densities of monoculture and plant mixtures. 
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Supplementary Figure S5: PERMANOVA model with all data combined of the interaction between plant diversity and density and the significance of both factors separately on the structure of bacteriomes

Supplementary Table S2: Analysis of Principal Coordinates Summary:
Alfalfa Monocrop
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Brassica Monocrop
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Fescue Monocrop
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Alfalfa-Brassica Mixture
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Alfalfa-Fescue Mixture
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Brassica-Fescue Mixture
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Alfalfa-Brassica-Fescue Mixture
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Supplementary Table S3: Aboveground plant biomass per individual plant by treatment
	Alfalfa Treatment
	Individual Plant weight (g)
	Brassica Treatment
	Individual Plant weight (g)
	Fescue Treatment
	Individual Plant weight (g)

	Alfalfa 1
	0.349
	Brassica 1
	0.344
	Fescue 1
	0.168

	Alfalfa-brassica1
	0.109
	alfalfa-Brassica 1
	0.316
	alfalfa-Fescue 1
	0.125

	Alfalfa-fescue 1
	0.334
	Brassica-fescue 1
	0.311
	brassica-Fescue 1
	0.011

	Alfalfa-brassica-fescue 1
	0.097
	alfalfa-Brassica-fescue 1
	0.249
	alfalfa-brassica-Fescue 1
	0.016

	Alfalfa 24
	0.037
	Brassica 24
	0.016
	Fescue 24
	0.014

	Alfalfa-brassica 24
	0.018
	alfalfa-Brassica 24
	0.023
	alfalfa-Fescue 24
	0.018

	Alfalfa-fescue 24
	0.048
	Brassica-fescue 24
	0.026
	brassica-Fescue 24
	0.004

	Alfalfa-brassica-fescue 24
	0.022
	alfalfa-Brassica-fescue 24
	0.028
	alfalfa-brassica-Fescue 24
	0.004

	Alfalfa 48
	0.031
	Brassica 48
	0.012
	Fescue 48
	0.010

	Alfalfa-brassica 48
	0.016
	alfalfa-Brassica 48
	0.013
	alfalfa-Fescue 48
	0.010

	Alfalfa-fescue 48
	0.041
	Brassica-fescue 48
	0.012
	brassica-Fescue 48
	0.004

	Alfalfa-brassica-fescue 48
	0.016
	alfalfa-Brassica-fescue 48
	0.013
	alfalfa-brassica-Fescue 48
	0.004




Supplementary Table S4: Differential abundance results for alfalfa monocrop
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Supplementary Table S5: Differential abundance results for brassica monocrop
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Supplementary Table S6: Differential abundance results for fescue monocrop
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Supplementary Table S7: Differential abundance results for alfalfa-brassica mixture
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Supplementary Table S8: Differential abundance results for alfalfa-fescue mixture
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Supplementary Table S9: Differential abundance results for brassica-fescue mixture[image: Table
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Supplementary Table S10: Differential abundance results for alfalfa-brassica-fescue mixture
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Supplementary Figure S6: Picture of the monocrop of alfalfa at increasing density (bottom row one plant, middle row 24 plants, and top row 48 plants).
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Supplementary Figure S7: Picture of the monocrop of fescue at increasing density (bottom row one plant, middle row 24 plants, and top row 48 plants).
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Supplementary figure S8: Supplementary figure 5: Picture of the alfalfa-brassica mixture at increasing density (bottom row one plant, middle row 24 plants, and top row 48 plants).
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density + Diversity, data = d, permutations = 999, by = "margin")
Df SumOfSqgs R2 F Pr(GF)

Density 2 0.6958 0.05176 2.7977 0.001 ***

Diversity 6 1.0641 0.07915 1.4262 0.001 ***

Residual 94 11.6889 0.86950

Total 102 13.4433 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(>F)
Density 2 0.51724 ©.28586 2.2015 ©@.001 ***
Residual 11 1.29221 0.71414
Total 13 1.80945 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 13
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.2893 0.3251 0.2841

Eigenvalues for PCoA axes:
(Showing 8 of 13 eigenvalues)

PCoAl  PCoA2 PCoA3 PCoA4 PCoA5 PCoA6  PCoA7  PCoA8
0.48797 ©0.19715 0.18176 ©.15724 0.14892 0.13327 0.10969 0.08664
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(>F)
Density 2 0.33811 0.18302 1.4562 0.01 **
Residual 13 1.50923 0.81698
Total 15 1.84734 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 15
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.2861 0.3165 0.3047

Eigenvalues for PCoA axes:

(Showing 8 of 15 eigenvalues)

PCoAl PCoA2 PCoA3 PCoA4 PCoA5 PCoA6 PCoA7 PCoA8
0.3096 0.2407 0.1830 0.1846 0.1462 ©.1296 0.1092 0.1027
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")
Df SumOfSqgs R2 F Pr(>F)

Density 2 0.40227 0.20776 1.5735 0.002 **

Residual 12 1.53394 0.79224

Total 14 1.93621 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 14
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.2862 0.3227 0.3367

Eigenvalues for PCoA axes:

(Showing 8 of 14 eigenvalues)

PCoAl PCoA2 PCoA3 PCoA4 PCoA5 PCoA6 PCoA7 PCoA8
0.3840 0.2502 0.2101 0.1960 ©.1512 ©.1317 ©.1187 0.1011
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(>F)
Density 2 0.59762 0.33196 2.9815 0.002 **
Residual 12 1.20265 0.66804
Total 14 1.80027 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 14
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.3050 0.2720 0.2586

Eigenvalues for PCoA axes:
(Showing 8 of 14 eigenvalues)

PCoAl  PCoA2 PCoA3 PCoA4 PCoA5 PCoA6  PCoA7  PCoA8
0.56528 0.20124 0.18656 ©.13755 0.12447 0.10007 0.09422 ©.07858
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(>F)
Density 2 ©.3557 ©0.19184 1.4243 0.02 *
Residual 12  1.4985 0.80816
Total 14  1.8542 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 14
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.3073 0.3067 0.3240

Eigenvalues for PCoA axes:

(Showing 8 of 14 eigenvalues)

PCoAl PCoA2 PCoA3 PCoA4 PCoA5 PCoA6 PCoA7 PCoA8
0.3509 0.2404 0.1942 0.1724 0.1366 0.1211 ©.1106 ©.1053
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(>F)
Density 2 0.27282 ©.20319 1.4026 ©.038 *
Residual 11 1.06983 0.79681
Total 13 1.34265 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 13
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.2849 0.2571 0.2755

Eigenvalues for PCoA axes:
(Showing 8 of 13 eigenvalues)

PCoAl  PCoA2 PCoA3 PCoA4 PCoA5 PCoA6  PCoA7  PCoA8
0.26313 0.20227 ©0.13826 0.11958 0.09981 0.09393 0.08693 0.07620
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density, data = d, permutations = 999, by = "margin")
Df SumOfSqgs R2 F Pr(>F)

Density 2 0.34206 0.18294 1.3434 0.069 .

Residual 12 1.52768 0.81706

Total 14 1.86974 1.00000

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 <’ 1
Homogeneity of multivariate dispersions
Call: betadisper(d = dist, group = d$Density)

No. of Positive Eigenvalues: 14
No. of Negative Eigenvalues: @

Average distance to median:
1 24 48
0.3123 0.3035 0.3279

Eigenvalues for PCoA axes:
(Showing 8 of 14 eigenvalues)

PCoAl  PCoA2 PCoA3 PCoA4 PCoA5 PCoA6  PCoA7  PCoA8
0.39936 0.24266 0.20532 0.17901 0.13841 0.12668 0.10176 ©.09281
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Permutation test for adonis under reduced model
Marginal effects of terms

Permutation: free

Number of permutations: 999

adonis2(formula = dist ~ Density * Diversity, data = d, permutations = 999, by = "margin")

Df SumOfSqgs R2 F Pr(GF)
Density:Diversity 12 2.1139 0.15725 1.5087 ©@.001 ***
Residual 82 9.5750 0.71225

Total 102 13.4433 1.00000




