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Appendix 1. Results of AICc model selection for primary production variables as a function of site type (reference, invaded, herbicide-treated) and water depth as measured in either May or July 2017. The best fitting model is bolded. 
	Variable
	Water depth
	K
	AICc
	∆AICc
	wi

	Aboveground biomass
	May
	7
	206.05
	9.12
	0.01

	
	July
	7
	196.94
	0.00
	0.99

	Belowground biomass
	May
	7
	157.43
	0.00
	0.95

	
	July
	7
	163.52
	6.09
	0.05

	Total Biomass
	May
	7
	203.40
	10.08
	0.01

	
	July
	7
	193.35
	0.00
	0.99

	Root:Shoot
	May
	7
	98.14
	0.00
	0.95

	
	July
	7
	104.23
	6.09
	0.05

	Standing Dead
	May
	7
	228.30
	8.30
	0.02

	
	July
	7
	220.01
	0.00
	0.98

	Litter
	May
	7
	219.69
	6.62
	0.04

	
	July
	7
	213.07
	0.00
	0.96



Appendix 2. Alternative GLM model results for primary productivity variables, using the water depth measurements from the poorer fitting models as selected by AICc comparisons. The May water depths were used for aboveground biomass, total biomass, standing dead, and litter while the July water depths were used for belowground biomass and root:shoot ratio. 
	
	Aboveground biomass
	Belowground biomass
	Total Biomass
	Root:Shoot
	Standing Dead
	Litter

	
	df
	F
	p
	df
	F
	p
	df
	F
	p
	df
	F
	p
	df
	F
	p
	df
	F
	p

	Type
	2
	45.53
	<0.001
	2
	0.78
	0.470
	2
	57.80
	<0.001
	2
	9.29
	0.001
	2
	43.66
	<0.001
	2
	7.29
	0.003

	Depth
	1
	2.52
	0.126
	1
	16.12
	<0.001
	1
	16.67
	<0.001
	1
	3.64
	0.068
	1
	3.13
	0.090
	1
	5.08
	0.034

	Interaction
	2
	0.60
	0.555
	2
	0.96
	0.397
	2
	1.62
	0.220
	2
	1.27
	0.298
	2
	2.76
	0.084
	2
	1.33
	0.283

	Residuals
	24
	
	
	24
	
	
	24
	
	
	24
	
	
	24
	
	
	24
	
	



Appendix 3. Single exponential model (k) and decaying coefficient model (initial decay rate: k1; relative decay rate: k2) of litter (C. canadensis, P. australis. Typha spp.) among different sites (reference plant community, P. australis invaded, herbicide-treated) and water depths (shallow, intermediate, deep, and "dry" or “standing” treatment). Values were calculated from repeated measurements of litter mass loss over a period of 367 days. Percent mass remaining indicates the percent of initial litter mass remaining after 367 days of exposure in the wetland. R2 values for both single exponential and decaying coefficient models are reported. 
	Litter
	Site
	Water depth
	k
	R²
	k1
	k2
	R²
	% mass remaining

	C. canadensis
	Reference 
	Shallow
	0.003
	0.885
	0.009
	-0.013
	0.972
	48.64

	C. canadensis
	Reference 
	Intermediate
	0.003
	0.910
	0.006
	-0.009
	0.984
	50.30

	C. canadensis
	Reference 
	Deep
	0.007
	0.978
	0.012
	-0.007
	0.998
	23.31

	C. canadensis
	Invaded
	Shallow
	0.003
	0.926
	0.008
	-0.010
	0.985
	42.76

	C. canadensis
	Invaded
	Intermediate
	0.004
	0.929
	0.010
	-0.011
	0.996
	40.33

	C. canadensis
	Invaded
	Deep
	0.006
	0.970
	0.011
	-0.007
	0.992
	21.41

	C. canadensis
	Herbicide-treated
	Shallow
	0.003
	0.772
	0.013
	-0.023
	0.995
	56.89

	C. canadensis
	Herbicide-treated
	Intermediate
	0.006
	0.888
	0.015
	-0.015
	0.991
	39.79

	C. canadensis
	Herbicide-treated
	Deep
	0.003
	0.896
	0.009
	-0.011
	0.988
	45.45

	C. canadensis
	Reference 
	Dry
	0.001
	0.934
	0.002
	-0.005
	0.978
	70.57

	C. canadensis
	Invaded
	Dry
	0.001
	0.915
	0.003
	-0.007
	0.981
	67.61

	C. canadensis
	Herbicide-treated
	Dry
	0.001
	0.946
	0.002
	-0.005
	0.980
	74.65

	Typha spp.
	Reference 
	Shallow
	0.004
	0.844
	0.012
	-0.016
	0.987
	43.78

	Typha spp.
	Reference 
	Intermediate
	0.003
	0.865
	0.009
	-0.015
	0.995
	55.66

	Typha spp.
	Reference 
	Deep
	0.005
	0.961
	0.010
	-0.008
	0.999
	29.76

	Typha spp.
	Invaded
	Shallow
	0.002
	0.910
	0.007
	-0.012
	0.957
	48.63

	Typha spp.
	Invaded
	Intermediate
	0.003
	0.918
	0.008
	-0.011
	0.996
	45.69

	Typha spp.
	Invaded
	Deep
	0.004
	0.935
	0.009
	-0.010
	0.970
	36.99

	Typha spp.
	Herbicide-treated
	Shallow
	0.003
	0.845
	0.013
	-0.018
	0.991
	47.67

	Typha spp.
	Herbicide-treated
	Intermediate
	0.006
	0.864
	0.015
	-0.016
	0.988
	41.08

	Typha spp.
	Herbicide-treated
	Deep
	0.003
	0.814
	0.013
	-0.020
	0.983
	47.07

	Typha spp.
	Reference 
	Dry
	0.001
	0.909
	0.002
	-0.005
	0.963
	72.14

	Typha spp.
	Invaded
	Dry
	0.001
	0.885
	0.003
	-0.007
	0.950
	63.31

	Typha spp.
	Herbicide-treated
	Dry
	0.001
	0.945
	0.002
	-0.004
	0.976
	70.82

	P. australis
	Reference 
	Shallow
	0.008
	0.846
	0.031
	-0.031
	0.993
	33.16

	P. australis
	Reference 
	Intermediate
	0.004
	0.896
	0.011
	-0.014
	0.995
	44.04

	P. australis
	Reference 
	Deep
	0.015
	0.990
	0.020
	-0.007
	0.992
	5.75

	P. australis
	Invaded
	Shallow
	0.006
	0.934
	0.015
	-0.013
	0.997
	32.40

	P. australis
	Invaded
	Intermediate
	0.009
	0.972
	0.016
	-0.010
	0.998
	21.60

	P. australis
	Invaded
	Deep
	0.009
	0.980
	0.015
	-0.008
	0.991
	14.31

	P. australis
	Herbicide-treated
	Shallow
	0.008
	0.818
	0.029
	-0.030
	0.997
	38.54

	P. australis
	Herbicide-treated
	Intermediate
	0.015
	0.969
	0.027
	-0.016
	1.000
	19.39

	P. australis
	Herbicide-treated
	Deep
	0.009
	0.910
	0.023
	-0.020
	0.990
	28.91

	P. australis
	Reference 
	Dry
	0.002
	0.881
	0.004
	-0.009
	0.973
	62.45

	P. australis
	Invaded
	Dry
	0.002
	0.893
	0.004
	-0.008
	0.969
	55.53

	P. australis
	Herbicide-treated
	Dry
	0.001
	0.856
	0.003
	-0.010
	0.966
	73.78



[bookmark: _Toc522118862]Summary of single exponential coefficient (k), initial decaying coefficient (k1), relative decay rate (k2), and of litter (C. canadensis, P. australis. Typha spp.), in different site types (reference, P. australis-invaded, herbicide-treated) and water depths (shallow, intermediate, deep). Standing litter ("dry" water treatment) is summarized separately for litter type and site type. Replicates of litter from sites in Long Point (Lake Erie) were collected over a period of 367 days beginning May 12 -14, 2017.
	Category
	Decay environment
	n
	k
	k1
	k2
	Amount remaining at 367 days (%)

	Litter type
	C. canadensis
	Submerged
	9
	-0.004  ±0.001
	-0.010  ±0.001
	-0.012  ±0.002
	40.99  ±3.94

	
	Typha spp.
	
	9
	-0.004  ±0.000
	-0.011  ±0.001
	-0.014  ±0.001
	44.04  ±2.48

	
	P. australis
	
	9
	-0.009  ±0.001
	-0.021  ±0.001
	-0.017  ±0.003
	26.46  ±4.07 

	
	C. canadensis
	Standing litter
	3
	-0.001  ±0.000
	-0.002  ±0.000
	-0.006  ±0.000
	70.94  ±1.18

	
	Typha spp.
	
	3
	-0.001  ±0.000
	-0.002  ±0.000
	-0.005  ±0.001
	68.76  ±1.59

	
	P. australis
	
	3
	-0.002  ±0.000
	-0.004  ±0.000
	-0.009  ±0.001
	63.92  ±3.07

	Site
	Uninvaded reference 
	Submerged
	9
	-0.006  ±0.001
	-0.013  ±0.003
	-0.013  ±0.003
	37.16  ±5.25

	
	P. australis invaded
	
	9
	-0.005  ±0.001
	-0.011  ±0.001
	-0.010  ±0.001
	33.79  ±4.05

	
	Herbicide-treated
	
	9
	-0.006  ±0.001
	-0.017  ±0.002
	-0.019  ±0.002
	40.53  ±4.69

	
	Uninvaded reference
	Standing litter
	3
	-0.001  ±0.000
	-0.003  ±0.001
	-0.007  ±0.001
	68.39  ±0.00

	
	P. australis invaded
	
	3
	-0.002  ±0.000
	-0.003  ±0.001
	-0.007  ±0.000
	62.15  ±0.01

	
	Herbicide-treated
	
	3
	-0.001  ±0.000
	-0.002  ±0.000
	-0.007  ±0.002
	73.09  ±0.00

	Water depth
	Dry (standing dead)
	
	9
	-0.001  ±0.000
	-0.003  ±0.000
	-0.007  ±0.001
	67.87  ±4.74

	
	Shallow
	
	9
	-0.005  ±0.001
	-0.015  ±0.003
	-0.018  ±0.003
	43.61  ±2.65

	
	Intermediate
	
	9
	-0.006  ±0.001
	-0.013  ±0.002
	-0.013  ±0.001
	39.76  ±4.02

	
	Deep
	
	9
	-0.007  ±0.001
	-0.013  ±0.002
	-0.011  ±0.002
	28.11  ±4.57




	Model (k)
	AICc
	∆AICc
	AICc df
	wi
	R2
	F (d.f.)
	p-value

	Intercept + Site + Water + Litter + Site*Water 
	-40.983
	0
	15
	0.996
	0.935
	39.39 (13, 22)
	<0.001

	Intercept + Water + Litter
	-29.764
	11.219
	7
	0.004
	0.822
	33.23 (5, 30)
	<0.001

	Intercept + Litter + Site + Water
	-22.942
	18.041
	9
	0.000
	0.809
	22.23 (7, 28)
	<0.001

	Intercept + Water  + Litter + Litter*Water 
	-11.295
	29.688
	13
	0.000
	0.812
	14.71 (11, 24)
	<0.001

	Intercept + Site + Water   + Litter + Litter*Site
	-7.164
	33.819
	13
	0.000
	0.789
	12.88 (11, 24)
	<0.001

	Intercept + Water
	-5.829
	35.154
	5
	0.000
	0.616
	19.70 (3, 32)
	<0.001

	Intercept + Site + Water  + Litter + Litter*Water
	0.039
	41.022
	15
	0.000
	0.795
	11.45 (13, 22)
	<0.001

	Intercept + Site + Water
	0.127
	41.110
	7
	0.000
	0.591
	11.10 (5, 30)
	<0.001

	Intercept + Site + Water  + Site * Water
	10.933
	51.916
	13
	0.000
	0.651
	6.93 (11, 24)
	<0.001

	Intercept + Litter
	21.168
	62.151
	4
	0.000
	0.150
	4.08 (2, 33)
	0.026

	Intercept + Litter + Site
	26.754
	67.738
	6
	0.000
	0.132
	1.92 (4, 31)
	0.132

	Intercept + Site
	29.110
	70.093
	4
	0.000
	-0.060
	0.01 (2, 33)
	0.993

	Intercept + Site  + Litter + Litter * Site 
	40.314
	81.297
	10
	0.000
	-0.029
	0.87 (8, 27)
	0.547


Appendix 4. Results of AICc model selection for single exponential model coefficient (k) as a function of litter type (C. canadensis, P. australis. Typha spp.), site type (reference plant communities, P. australis invaded, herbicide-treated) and water depth treatment (dry, shallow, intermediate, deep; where dry refers to standing litter). The single exponential coefficient was log-transformed to meet the assumptions of normality. AICc value, difference in AICc among models, AIC degrees of freedom, model probability (wi), and model parameters R2, F (degrees of freedom) and p-value reported.

Appendix 5. Results of AICc model selection for the initial decay coefficient (k1) from the decaying coefficient model as a function of litter type (C. canadensis, P. australis. Typha spp.), site type (reference plant communities, P. australis invaded, herbicide-treated) and water depth treatment (dry, shallow, intermediate, deep; where dry refers to standing litter). The initial decay coefficient was square-root transformed to meet the assumptions of normality. AICc value, difference in AICc among models, AIC degrees of freedom, model probability (wi), and model parameters R2, F (degrees of freedom) and p-value reported.
	Model (k1)
	AICc
	∆AICc
	AICc df
	wi
	R2
	F (d.f.)
	p-value

	Intercept + Site + Water  + Litter + Site*Water 
	-57.247
	0
	15
	0.996
	0.963
	70.14 (13, 22)
	<0.001

	Intercept + Water + Litter
	-39.164
	18.082
	7
	0.000
	0.877
	50.69 (5, 30)
	<0.001

	Intercept + Litter + Site + Water
	-38.486
	18.761
	9
	0.000
	0.889
	40.96 (7, 28)
	<0.001

	Intercept + Site + Water   + Litter + Litter*Site
	-23.141
	34.106
	13
	0.000
	0.878
	23.94 (11, 24)
	<0.001

	Intercept + Water  + Litter + Litter*Water 
	-16.981
	40.266
	13
	0.000
	0.856
	19.83 (11, 24)
	<0.001

	Intercept + Water
	-13.047
	44.200
	5
	0.000
	0.718
	30.63 (3, 32)
	<0.001

	Intercept + Site + Water  + Litter + Litter*Water
	-12.236
	45.010
	15
	0.000
	0.869
	18.88 (13, 22)
	<0.001

	Intercept + Site + Water
	-9.476
	47.771
	7
	0.000
	0.718
	18.85 (5, 30)
	<0.001

	Intercept + Site + Water  + Site * Water
	3.692
	60.938
	13
	0.000
	0.743
	10.22 (11, 24)
	<0.001

	Intercept + Litter
	27.025
	84.272
	4
	0.000
	0.101
	2.97 (2, 33)
	0.065

	Intercept + Litter + Site
	31.908
	89.155
	6
	0.000
	0.062
	1.58 (4, 31)
	0.205

	Intercept + Site
	32.367
	89.614
	4
	0.000
	0.043
	0.28 (2, 33)
	0.755

	Intercept + Site  + Litter + Litter * Site 
	45.575
	102.821
	10
	0.000
	0.070
	0.72 (8, 27)
	0.677




[bookmark: _Toc522118858]Appendix 6. Daily water level range and frequency intensity (one half sum of daily water level increments) expressed as the back-transformed logarithmic mean and standard deviation (SD). Coefficient of variation compares variability of groups with different means. Site refers to invaded, reference, and herbicide-treated sites. Water depth refers to the relatively shallow, intermediate, and deep sites where water depth and temperature loggers were installed.
	Site 
	Water depth
	Daily range (cm)
	1/2 Σ Daily increments (cm)
	Coefficient of variation (%)

	
	
	Logarithmic mean ± 1 SD
	Logarithmic mean ± 1 SD
	

	Invaded
	Shallow
	13.7
	8.0 - 23.6
	25.3
	14.6 - 43.8
	2.00

	
	Intermediate
	12.0
	6.6 - 21.9
	20.0
	10.7 - 37.3
	2.99

	
	Deep
	14.2
	8.1 - 25.1
	25.5
	14.3 - 45.3
	3.51

	Reference 
	Shallow
	6.1
	2.3 - 15.9
	8.7
	3.2 - 23.6
	1.14

	
	Intermediate
	4.5
	1.9 - 10.9
	6.4
	3.0 - 13.6
	2.09

	
	Deep
	14.2
	8.3 - 24.2
	25.8
	15.5 - 42.8
	3.07

	Herbicide-treated
	Shallow
	4.0
	1.6 - 9.9
	5.5
	2.4 - 12.6
	1.38

	
	Intermediate
	6.4
	2.2 - 18.7
	10.0
	3.5 - 28.5
	2.31

	
	Deep
	4.2
	1.8 - 10.1
	5.8
	2.6 - 13.0
	2.60





Appendix 7.  Summary of general linear model for daily water depth (cm) from June 14 - October 16, 2017, at the nine decomposition sites as a function of site type (reference plant communities: n = 3, invaded: n = 3, herbicide-treated: n = 3). The category invaded was withheld as a reference for site type variable. Residual standard error for the model = 0.132, F2,1122 = 61.600, p-value = <0.001, R2 = 0.099. 
	Term
	Coefficient
	 Standard error
	t-value
	p-value

	Intercept
	0.319
	0.007
	46.832
	<0.001

	Herbicide-treated
	-0.098
	0.010
	-10.172
	<0.001

	Reference
	-0.086
	0.010
	-8.932
	<0.001





Appendix 8.  Summary of general linear model for daily water depth fluctuations (maximum - minimum water depth; cm) from June 14 - October 16, 2017 at the nine decomposition sites as a function of site type (reference plant communities: n = 3, invaded: n = 3, herbicide-treated: n = 3) crossed with water depth category (shallow, intermediate, deep). Daily water depth fluctuations was square root transformed to meet normality assumptions. The category invaded was withheld as a reference for site type variable and the category deep water depth was withheld as a reference for water depth variable. Residual standard error for the model = 0.106, F8,1116 = 62.760, p-value = <0.001, R2 = 0.310. 
	Term
	Coefficient
	 Standard error
	t-value
	p-value

	Intercept
	0.393
	0.009
	41.391
	<0.001

	Herbicide-treated
	-0.169
	0.013
	-12.581
	<0.001

	Reference sites
	-0.003
	0.013
	-0.192
	0.848

	Intermediate water depth 
	-0.030
	0.013
	-2.249
	0.025

	Shallow water depth
	-0.008
	0.013
	-0.620
	0.535

	Herbicide-treated * intermediate 
	0.091
	0.019
	4.807
	<0.001

	Reference sites * intermediate
	-0.129
	0.019
	-6.818
	<0.001

	Herbicide-treated * shallow
	0.004
	0.019
	0.236
	0.814

	Reference sites * shallow
	-0.107
	0.019
	-5.668
	<0.001
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Appendix 9. Daily range in water depth (maximum - minimum) from June 14 to October 16, 2017, in reference (n = 3) (A), P. australis invaded (n = 3) (B), and herbicide-treated (n = 3) (C) sites in Long Point Provincial Park and Crown Marsh. Dashed lines are the deep-water sites, dotted lines are the intermediate water depth sites and solid lines represent the shallow water sites.



Appendix 10.  Summary of general linear model for daily water temperature (°C) from June 14 - October 16, 2017, at the nine decomposition sites as a function of site type (reference plant communities: n = 3, invaded: n = 3, herbicide-treated: n = 3) crossed with water depth category (shallow, intermediate, deep). The category invaded was withheld as a reference for site type variable and the category deep water depth was withheld as a reference for water depth variable. Residual standard error for the model = 2.339, F8,1116 = 61.710, p-value = <0.001, R2 = 0.307. 
	Term
	Coefficient
	 Standard error
	t-value
	p-value

	Intercept
	18.965
	0.209
	90.667
	<0.001

	Herbicide-treated
	2.535
	0.296
	8.571
	<0.001

	Reference sites
	1.139
	0.296
	3.852
	<0.001

	Intermediate water depth 
	-0.906
	0.296
	-3.062
	0.002

	Shallow water depth 
	-1.216
	0.296
	-4.109
	<0.001

	Herbicide-treated * intermediate 
	1.640
	0.418
	3.921
	<0.001

	Reference sites * intermediate
	-1.265
	0.418
	-3.023
	0.003

	Herbicide-treated * shallow
	0.685
	0.418
	1.638
	0.102

	Reference sites * shallow
	0.777
	0.418
	1.857
	0.064



Appendix 11.  Summary of general linear model for daily water temperature fluctuations (maximum - minimum water depth; °C) from June 14 - October 16, 2017 at the nine decomposition sites as a function of site type ((reference plant communities: n = 3, invaded: n = 3, herbicide-treated: n = 3) crossed with water depth category (shallow, intermediate, deep). Daily water temperature fluctuations was square root transformed to meet normality assumptions. The category invaded was withheld as a reference for site type variable and the category deep water depth was withheld as a reference for water depth variable. Residual standard error for the model = 0.309, F8,1116 = 369.000, p-value = <0.001, R2 = 0.659. 
	Term
	Coefficient
	 Standard error
	t-value
	p-value

	Intercept
	0.599
	0.028
	21.688
	<0.001

	Site: herbicide-treated
	1.088
	0.039
	27.844
	<0.001

	Site: reference plants
	0.277
	0.039
	7.086
	<0.001

	Water depth: intermediate 
	-0.007
	0.039
	-0.167
	0.868

	Water depth: shallow 
	-0.076
	0.039
	-1.943
	0.052

	Site: herbicide-treated * Water depth: intermediate 
	0.051
	0.055
	0.920
	0.358

	Site: reference plants * Water depth: intermediate
	0.072
	0.055
	1.312
	0.190

	Site: herbicide-treated * Water depth: shallow
	-0.428
	0.055
	-7.743
	<0.001

	Site: reference plants * Water depth: shallow
	0.405
	0.055
	7.325
	<0.001




[image: A picture containing histogram

Description automatically generated]Appendix 12. Daily range in temperature (maximum - minimum) from June 14 to October 16, 2017 in reference (n = 3) (A), P. australis invaded (n = 3) (B), and herbicide-treated (n = 3) (C) in Long Point Provincial Park and Crown Marsh. Dashed lines are the deep water sites, dotted lines are the intermediate water depth sites and solid lines represent the shallow water sites.



Appendix 13.  Summary of general linear model of % insolation (PAR; 400-700 nm) reaching the soil or water surface canopy in meadow (n = 5), cattail (n = 5), and invaded marsh (n = 10) in June 2017, located in Long Point Provincial Park. The category invaded was withheld as a reference for site type variable. Average canopy height is shortest in meadow marsh (102 ± 26 cm) intermediate in cattail marsh (266 ± 14 cm), and tallest in invaded marsh (350 ± 48 cm). Residual standard error for the model = 0.497, F2,16 = 1.195, p-value = 0.328, R2 = 0.130. 
	Term
	Coefficient
	 Standard error
	t-value
	p-value

	Intercept
	-1.357
	0.157
	-8.640
	<0.001

	Meadow
	0.454
	0.294
	1.544
	0.142

	Cattail
	0.151
	0.272
	0.555
	0.586
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