A matter of metals: Copper but not cadmium affects the microbial alpha-diversity of soils and sediments, a meta-analysis.
Marco Signorini* (1), Gabriele Midolo (2), Stefano Cesco (1), Tanja Mimmo (1-3) and Luigimaria Borruso* (1) 
(1) Faculty of Science and Technology, Free University of Bolzano, Piazza Università 5, Italy; 
(2) Department of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech Republic; 
(3) Competence Centre for Plant Health, Free University of Bolzano

* Correspondence:
Marco Signorini
marco.signorini@natec.unibz.it
Luigimaria Borruso
luigimaria.borruso@unibz.it










Supporting information
Table S1: Strings used for data collection
	Organism
	Metal
	String

	General
	Copper
	copper AND addition AND soil AND microbial AND diversity

	
	Cadmium
	cadmium AND addition AND soil AND microbial AND diversity

	Bacteria
	Copper
	copper AND addition AND soil AND bacteria* AND diversity

	
	
	copper AND (addition OR treatment OR amendment) AND soil AND bacteria* AND diversity

	
	Cadmium
	cadmium AND addition AND soil AND bacteria* AND diversity

	
	
	cadmium AND (addition OR treatment OR amendment) AND soil AND bacteria* AND diversity

	Fungi
	Copper
	copper AND addition AND soil AND fung* AND diversity

	
	
	copper AND (addition OR treatment OR amendment) AND soil AND fung* AND diversity

	
	Cadmium
	cadmium AND addition AND soil AND fung* AND diversity

	
	
	cadmium AND (addition OR treatment OR amendment) AND soil AND fung* AND diversity











Table S2: Distribution of studies according to the domain investigated, the metal, and the dose added. 
	study
	observations
	metal
	range of addition (mg/kg)

	
	bacteria
	fungi
	
	

	An et al (2019)
	12
	-
	Cd
	0.6-1.2

	
	-
	-
	 Cu
	-

	Asadishad et al (2018)
	-
	-
	Cd
	-

	
	8
	-
	 Cu
	1-100

	Cao et al (2020)
	-
	-
	Cd
	-

	
	8
	8
	 Cu
	150-450

	Cui et al (2019)
	2
	-
	Cd
	393-1769

	
	-
	-
	 Cu
	-

	Ding et al (2017)
	34
	-
	Cd
	5-50

	
	-
	-
	 Cu
	-

	Duan et al (2020)
	24
	-
	Cd
	1-100

	
	-
	-
	 Cu
	-

	Guan et al (2020)
	-
	-
	Cd
	-

	
	72
	-
	 Cu
	5-50

	Hou et al (2017)
	2-
	-
	Cd
	6

	
	-
	-
	 Cu
	-

	Hu et al (2018)
	2-
	-
	Cd
	0.5-8

	
	-
	-
	 Cu
	-

	Keblinger et al (2017)
	-
	-
	Cd
	-

	
	-
	12
	 Cu
	50-5000

	Kou et al (2018)
	-
	-
	Cd
	-

	
	2
	-
	 Cu
	34

	Li et al (2015)
	-
	-
	Cd
	-

	
	56
	-
	 Cu
	12.5-3200

	Li et al (2016)
	-
	-
	Cd
	-

	
	16
	-
	 Cu
	200-3200

	Li et al (2017)
	-
	-
	Cd
	-

	
	24
	-
	 Cu
	200-3200

	Lin et al (2021)
	2
	-
	Cd
	5-25

	
	-
	-
	 Cu
	-

	Liu et al (2021)
	-
	-
	Cd
	-

	
	9
	9
	 Cu
	50-200

	McTee et al (2019)
	-
	-
	Cd
	-

	
	8
	-
	 Cu
	174-2799

	Naveed et al (2014)
	-
	-
	Cd
	-

	
	16
	-
	 Cu
	175-3837

	Niu et al (2020)
	24
	-
	Cd
	12

	
	-
	-
	 Cu
	-

	Pu et al (2019)
	-
	-
	Cd
	-

	
	8
	-
	 Cu
	500

	Qiu et al (2020)
	4
	-
	Cd
	2.5

	
	-
	-
	 Cu
	-

	Sarria Carabalí et al (2020)
	24
	-
	Cd
	20-40

	
	-
	-
	 Cu
	-

	Sutcliffe et al (2019)
	-
	-
	Cd
	-

	
	8
	-
	 Cu
	46-487

	Wang et al (2020)
	-
	-
	Cd
	-

	
	2
	2
	 Cu
	16.18

	Wu et al (2018)
	12
	12
	Cd
	5-20

	
	-
	-
	 Cu
	-

	Yin et al (2019)
	24
	-
	Cd
	0.5-20

	
	-
	-
	 Cu
	-

	Zhang et al (2020)
	-
	-
	Cd
	-

	
	8
	-
	 Cu
	50

	Zheng et al (2018)
	6
	6
	Cd
	0.3-30

	
	-
	-
	 Cu
	-

	Total observations
	453
	49
	
	













Table S3: Results of Egger’s regression test for publication bias. The test statistically verifies the asymmetry of funnel plots between effect sizes over their precision (inverse of standard error) through fitting a linear regression model. In our case, since the intercept does not differ significantly from zero, we conclude there is no asymmetry in the funnel plot and therefore there is no publication bias.
	
	Estimate
	Std. Error
	t-value
	Pr(>|t|)

	(Intercept)
	-5.473e-03
	9.965e-03
	-0.549
	0.583

	wi
	2.250e-05
	2.173e-05
	1.035
	0.301

	Residual standard error:
	0.218 on 500 degrees of freedom

	Multiple R-squared:
	0.00214
	

	Adjusted R-squared:
	0.0001438
	

	F-statistic:
	1.072 on 1 and 500 DF
	p-value: 0.301














Table S4: Best model selection. Model equations.
	Metal
	Model name
	Model formula
	BIC
	AIC

	Cd
	final model
	yi ~ NA
	-382.78
	-402.81

	
	model 5
	yi ~ soil OM
	-378.86
	-402.22

	
	model 4
	yi ~ dose + soil OM
	-373.8
	-400.5

	
	model 3
	yi ~ dose + amended + soil OM
	-368.46
	-398.5

	
	model 2
	yi ~ soil environment + dose + amended + soil OM
	-358.85
	-395.57

	
	model 1
	yi ~ soil environment + dose + amended + soil OM + diversity metric
	-341.77
	-391.83

	
	full model
	yi ~ soil environment + dose + amended + soil pH + soil OM + diversity metric
	-336.43
	-389.83

	Cu
	final model
	yi ~ dose + soil pH
	20.69
	-7.32

	
	model 3
	yi ~ dose + soil pH + diversity metric
	34.35
	-7.67

	
	model 2
	yi ~ dose + soil pH + soil OM + diversity metric
	39.62
	-5.89

	
	model 1
	yi ~ soil environment + dose + soil pH + soil OM + diversity metric
	48.08
	-4.44

	
	full model
	yi ~ soil environment + dose + amended + soil pH + soil OM + diversity metric
	53.57
	-2.45
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Description automatically generated]Fig. S1: PRISMA 2009 Flow Diagram illustrating the paper selection process from initial literature screening to final papers included.
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Description automatically generated]Fig. S2: Contour-enhanced funnel plot indicating the distribution of effect sizes over their precision (1/SE). Different levels of significance of the effect sizes are indicated by the shaded regions. The plot indicates no probable publication bias of the analysed data, since the effect size distribution is homogeneous within the statistically significant area (green). 
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