Experimental shading control on litter decomposition in tropical streams via the priming effect
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SUPPORTING INFORMATION

SUPPORTING INFORMATION OF THE SAMPLING SITE

Table S1. Results of linear models testing the effect of the three experimental streams – Abelha (ABE), Caesb (CAE), and Nascente (NAS) – on luminosity and water physical and chemical parameters recorded during the experiment (July to October 2019) in control sections (non-shaded sections). Asterisks (*) indicate statistically significant differences.
	
	DF
	F-value
	p-value

	Luminosity (lumen/m2 )
	
	
	

	Intercept
	1
	50.08
	

	Streams
	2
	2.93
	0.0637

	Temperature (°C)
	
	
	

	Intercept
	1
	81547.32
	

	Streams
	2
	205.26
	<.0001*

	Dissolved oxygen (mg L-1)
	
	
	

	Intercept
	1
	16150.210
	

	Streams
	2
	9.605
	<.0001*

	Dissolved oxygen (%)
	
	
	

	Intercept
	1
	12642.474
	

	Streams
	2
	14.014
	<.0001*

	pH
	
	
	

	Intercept
	1
	6336.426
	

	Streams
	2
	0.231
	0.7959

	Conductivity (µS cm-1)
	
	
	

	Intercept
	1
	64.25
	

	Streams
	2
	0.84
	0.4483

	Turbidity (NTU)
	
	
	

	Intercept
	1
	29.66
	

	Streams
	2
	3.92
	0.0596

	Current velocity (m s-1 )
	
	
	

	Intercept
	1
	30.40
	

	Streams
	2
	25.98
	<.0001*






Table S2. Results of linear models testing the effect of the experimental shading (exp. shading; non-shaded and artificially shaded section) on the luminosity and water’s temperature during the experimental period (July to October 2019). Asterisks (*) indicate statistically significant differences.
	
	DF
	F-value
	p-value

	Luminosity (lumen/m2 )
	
	
	

	Intercept
	1
	50.73
	

	Exp. shading
	1
	47.62
	<.0001*

	Temperature (°C)
	
	
	

	Intercept
	1
	68020.44
	

	Exp. shading
	1
	0.02
	0.8793




Supporting information statistical analysis  
We used linear models (gls function of the nmle package; Pinheiro et al. 2020) to fit all models. The selection of the best structure models was based on the Akaike Information Criterion (AIC), and when required was used a variance component (varIdent; Zuur et al. 2009). Model residues were visually explored using graphical tools (boxplots and scatterplots), and no violation of the assumptions of linear models was detected (Zuur et al. 2009; Ieno & Zuur 2015). All analyses were performed using R v. 4.3.1 (R Core Team 2023). 



Table S3. Results of the best-fitting models (M) to test the effect of the experimental shading (non-shaded and artificially shaded section) on the proportion of total (LMLTOTAL ), microbial (LMLMICROBIAL ) and invertebrate-mediated (LMLINVERTEBRATE ) litter mass loss (LML). Best-fitting models are in bold.
	
	Random factor
	Random factor
	Random factor
	Random factor
	Variance component
	M
	df
	AIC
	p-value

	
	(incubation times)
	(streams/stream reaches)
	(streams)
	(stream reaches )
	(varIdent)
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	LMLtotal
	Absent
	Absent
	Absent
	Absent
	Absent
	1
	3
	-61.472
	

	LMLtotal
	Present
	Absent
	Absent
	Absent
	Absent
	2
	4
	-100.632
	<.0001

	LMLtotal
	Absent
	Present
	Absent
	Absent
	Absent
	3
	5
	-57.801
	<.0001

	LMLtotal
	Absent
	Absent
	Present
	Absent
	Absent
	4
	4
	-59.801
	1

	LMLtotal
	Absent
	Absent
	Absent
	Present
	Absent
	5
	4
	-59.472
	

	LMLtotal
	Present
	Absent
	Absent
	Absent
	Present
	6
	6
	-109.984
	<.0001

	
	
	
	
	
	
	
	
	
	

	LMLmicrobial
	Absent
	Absent
	Absent
	Absent
	Absent
	1
	3
	-102.202
	

	LMLmicrobial
	Present
	Absent
	Absent
	Absent
	Absent
	2
	4
	-136.245
	<.0001

	LMLmicrobial
	Absent
	Present
	Absent
	Absent
	Absent
	3
	5
	-99.844
	<.0001

	LMLmicrobial
	Absent
	Absent
	Present
	Absent
	Absent
	4
	4
	-101.844
	0.999

	LMLmicrobial
	Absent
	Absent
	Absent
	Present
	Absent
	5
	4
	-100.236
	

	LMLmicrobial
	Present
	Absent
	Absent
	Absent
	Present
	6
	6
	-172.078
	<.0001

	
	
	
	
	
	
	
	
	
	

	LMLinvertebrate
	Absent
	Absent
	Absent
	Absent
	Absent
	1
	3
	34.942
	

	LMLinvertebrate
	Present
	Absent
	Absent
	Absent
	Absent
	2
	4
	33.029
	0.048

	LMLinvertebrate
	Absent
	Present
	Absent
	Absent
	Absent
	3
	5
	38.942
	0.048

	LMLinvertebrate
	Absent
	Absent
	Present
	Absent
	Absent
	4
	4
	36.942
	1

	LMLinvertebrate
	Absent
	Absent
	Absent
	Present
	Absent
	5
	4
	36.942
	

	LMLinvertebrate
	Present
	Absent
	Absent
	Absent
	Present
	6
	6
	33.556
	0.025












Table S4. Results of the best-fitting models (M) to test the effect of the experimental shading (non-shaded and artificially shaded section) for each incubation time separately (28, 64 and 120 days) on the proportion of total (LMLTOTAL ), microbial (LMLMICROBIAL ) and invertebrate-mediated (LMLINVERTEBRATE ) litter mass loss (LML). Best-fitting models are in bold.
	 
	Random factor
	Random factor
	Random factor
	Variance component
	M
	df
	AIC
	p-value

	
	(streams/stream reaches)
	(streams)
	(stream reaches)
	(varIdent)
	
	
	
	

	120 days
	
	
	
	
	
	
	
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-21.939
	

	LMLTOTAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-19.204
	0.5313

	LMLTOTAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-20.623
	0.4461

	LMLTOTAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-22.765
	

	LMLTOTAL
	Absent
	Absent
	Present
	Present
	5
	6
	-22.048
	0.1938

	64 days
	
	
	
	
	
	
	
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-21.446
	

	LMLTOTAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-17.957
	0.7745

	LMLTOTAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-19.957
	1

	LMLTOTAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-19.446
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Present
	5
	5
	-23.950
	0.0108

	28 days
	
	
	
	
	
	
	
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-50.859
	

	LMLTOTAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-46.877
	0.991

	LMLTOTAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-48.877
	0.999

	LMLTOTAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-48.859
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Present
	5
	5
	-52.729
	0.0154

	
	
	
	
	
	
	
	
	

	120 days
	
	
	
	
	
	
	
	

	LMLMICROBIAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-23.798
	

	LMLMICROBIAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-24.952
	0.076

	LMLMICROBIAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-25.242
	0.191

	LMLMICROBIAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-22.599
	

	LMLMICROBIAL
	Absent
	Present
	Absent
	Present
	5
	6
	-24.491
	0.0526

	64 days
	
	
	
	
	
	
	
	

	LMLMICROBIAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-52.666
	

	LMLMICROBIAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-56.603
	0.019

	LMLMICROBIAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-58.441
	0.688

	LMLMICROBIAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-50.666
	

	LMLMICROBIAL
	Absent
	Present
	Absent
	Present
	5
	6
	-55.062
	0.015

	28 days
	
	
	
	
	
	
	
	

	LMLMICROBIAL
	Absent
	Absent
	Absent
	Absent
	1
	3
	-77.487
	

	LMLMICROBIAL
	Present
	Absent
	Absent
	Absent
	2
	5
	-74.334
	0.6547

	LMLMICROBIAL
	Absent
	Present
	Absent
	Absent
	3
	4
	-75.908
	0.5140

	LMLMICROBIAL
	Absent
	Absent
	Present
	Absent
	4
	4
	-75.507
	

	LMLMICROBIAL
	Absent
	Absent
	Absent
	Present
	5
	5
	-74.961
	0.2278

	
	
	
	
	
	
	
	
	

	120 days
	
	
	
	
	
	
	
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Absent
	1
	3
	15.001
	

	LMLINVERTEBRATE
	Present
	Absent
	Absent
	Absent
	2
	5
	19.001
	1

	LMLINVERTEBRATE
	Absent
	Present
	Absent
	Absent
	3
	4
	17.001
	1

	LMLINVERTEBRATE
	Absent
	Absent
	Present
	Absent
	4
	4
	17.001
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Present
	5
	5
	14.92
	0.043

	64 days
	
	
	
	
	
	
	
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Absent
	1
	3
	19.642
	

	LMLINVERTEBRATE
	Present
	Absent
	Absent
	Absent
	2
	5
	23.642
	1

	LMLINVERTEBRATE
	Absent
	Present
	Absent
	Absent
	3
	4
	21.642
	1

	LMLINVERTEBRATE
	Absent
	Absent
	Present
	Absent
	4
	4
	21.642
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Present
	5
	5
	20.031
	0.057

	28 days
	
	
	
	
	
	
	
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Absent
	1
	3
	5.071
	

	LMLINVERTEBRATE
	Present
	Absent
	Absent
	Absent
	2
	5
	8.923
	0.928

	LMLINVERTEBRATE
	Absent
	Present
	Absent
	Absent
	3
	4
	6.997
	0.786

	LMLINVERTEBRATE
	Absent
	Absent
	Present
	Absent
	4
	4
	6.451
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Present
	5
	5
	6.555
	0.169















Table S5. Results of the best-fitting models (M) to test the effect of the periphytic algae quantity (chlorophyll a) and quality (total fatty acid content) on the proportion of total (LMLTOTAL ), microbial (LMLMICROBIAL ) and invertebrate-mediated (LMLINVERTEBRATE ) litter mass loss (LML) for the incubation time of 64 days, when periphyton tiles were collected. Best-fitting models are in bold.
	
	Random factor
	Random factor
	Random factor
	Variance component
	M
	df
	AIC
	p-value

	
	(streams/stream reaches)
	(streams)
	(stream reaches)
	(varIdent)
	
	
	
	

	
	
	
	
	
	
	
	
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Absent
	1
	4
	-28.039
	

	LMLTOTAL
	Present
	Absent
	Absent
	Absent
	2
	6
	-24.135
	0.953

	LMLTOTAL
	Absent
	Present
	Absent
	Absent
	3
	5
	-26.040
	0.757

	LMLTOTAL
	Absent
	Absent
	Present
	Absent
	4
	5
	-26.040
	

	LMLTOTAL
	Absent
	Absent
	Absent
	Present
	5
	6
	-24.334
	0.588

	
	
	
	
	
	
	
	
	

	LMLMICROBIAL
	Absent
	Absent
	Absent
	Absent
	1
	4
	-53.432
	

	LMLMICROBIAL
	Present
	Absent
	Absent
	Absent
	2
	6
	-54.338
	0.086

	LMLMICROBIAL
	Absent
	Present
	Absent
	Absent
	3
	5
	-54.821
	0.218

	LMLMICROBIAL
	Absent
	Absent
	Present
	Absent
	4
	5
	-51.796
	

	LMLMICROBIAL
	Absent
	Present
	Absent
	Present
	5
	7
	51.238
	0.179

	
	
	
	
	
	
	
	
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Absent
	1
	4
	14.735
	

	LMLINVERTEBRATE
	Present
	Absent
	Absent
	Absent
	2
	6
	18.735
	1

	LMLINVERTEBRATE
	Absent
	Present
	Absent
	Absent
	3
	5
	16.735
	1

	LMLINVERTEBRATE
	Absent
	Absent
	Present
	Absent
	4
	5
	16.735
	

	LMLINVERTEBRATE
	Absent
	Absent
	Absent
	Present
	5
	6
	16.816
	0.166











