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Supplementary Table 1.  Summary of herbicide products and adjuvants used to treat Phragmites australis over the project period. 
	Product 
	EPA Registration Number
	Active Ingredient
	Manufacturer

	Herbicides
	
	
	

	Accord Concentrate/Rodeo
	62719-324
	Glyphosate (53.8%)
	Dow Agrosciences LLC, Indianapolis, Indiana, USA

	Accord XRT-II
	62719-556
	Glyphosate (50.2%)
	Dow Agrosciences LLC, Indianapolis, Indiana, USA

	Aquamaster/ RoundUp Custom
	524-343
	Glyphosate (53.8%)
	Monsanto Company, St. Louis, Missouri, USA

	RoundUp Pro
	524-475
	Glyphosate (41%)
	Monsanto Company, St. Louis, Missouri, USA

	Adjuvants
	
	
	

	Chemsurf 90
	−
	−
	Chemorse LTD, Des Moines, Iowa, USA

	Activator 90
	−
	−
	Loveland Products Inc, Greely, Colorado, USA

	Cide Kick II
	−
	−
	Brewer International, Vero Beach, Florida, USA

	Nu-Film IR
	−
	−
	Miller Chemical & Fertilizer Corp, Hanover Pennsylvania, USA

	Blazon Blue
	−
	−
	Milliken Chemical, Spartanburg, North Carolina, USA

	Bullseye
	−
	−
	Milliken Chemical, Spartanburg, North Carolina, USA

	Signal
	−
	−
	Precision Labratories, Waukegan, Illinois, USA




[bookmark: _GoBack]Supplementary Table 2 Effects of initial area (m2) and years monitored on Phragmites australis patch area at un-treated sites (N=124) according to linear mixed-effects model. Model included random intercept and slope effects for site and years monitored.
	Fixed effects
	Estimate
	SE
	t value
	Χ2
	P-value*

	Intercept
	-0.74
	0.20
	-3.66
	
	

	Years monitored (Y)
	0.87
	0.14
	6.41
	
	

	Pre-treatment area (A)
	1.12
	0.04
	29.0
	
	

	Y x A
	-0.15
	0.03
	-5.65
	30.24
	<0.001


*Estimates, standard errors and t-values are reported from the model fitted with restricted maximum likelihood. Chi-squared statistics and P-values are from a likelihood ratio test with each parameter removed from the maximum likelihood-based model, with all other parameters retained. It was not possible to test the significance of all terms because of higher-order interactions.


Supplementary Table 3 Effects of pre-treatment area (m2) and years monitored on Phragmites australis patch area and cover (%) at sites (N=243) treated with foliar herbicide according to linear mixed-effects model. Model included random intercept and slope effects for site and years monitored.  Non-significant study factors were dropped from selected models and not included in the table. 
	
	Area (m2)
	
	Cover (%)

	Fixed effects
	Est.
	SE
	t value
	Χ2
	P*
	
	Est.
	SE
	t value
	Χ2
	P*

	Intercept
	-0.54
	0.1
	-5.46
	
	
	-0.55
	0.1
	-5.59
	-0.55
	
	

	Pre-treatment area (m2)
	0.59
	0.03
	19.4
	
	
	0.6
	0.03
	19.5
	0.6
	
	

	Years managed (L)**
	-6.26
	2.23
	-2.8
	
	
	-9.24
	2.24
	-4.13
	-9.24
	
	

	Years managed (Q)
	10.7
	2.21
	4.84
	
	
	12.57
	2.21
	5.69
	12.57
	
	

	Years managed (C)
	-0.3
	2.26
	-0.13
	
	
	-2.17
	2.25
	-0.96
	-2.17
	
	

	Years managed (4)
	-5.08
	2.3
	-2.21
	
	
	-3.94
	2.29
	-1.72
	-3.94
	
	

	Years managed (5)
	-0.03
	2.21
	-0.01
	
	
	0.2
	2.2
	0.09
	0.2
	
	

	Continuous (yes)
	1.29
	0.14
	9.14
	
	
	1.17
	0.14
	8.32
	1.17
	
	

	Pre-treatment area :Y (L)
	-5.33
	0.69
	-7.67
	141
	<0.001
	-3.63
	0.65
	-5.61
	-3.63
	24.44
	<0.001

	Pre-treatment area :Y (Q)
	1.44
	0.69
	2.09
	
	
	0.39
	0.64
	0.61
	0.39
	
	

	Pre-treatment area :Y (C)
	-4.31
	0.71
	-6.09
	
	
	-3.19
	0.65
	-4.92
	-3.19
	
	

	Pre-treatment area :Y (4)
	4.25
	0.72
	5.89
	
	
	3.53
	0.66
	5.36
	3.53
	
	

	Pre-treatment area :Y (5)
	-1.35
	0.69
	-1.95
	
	
	-1.45
	0.64
	-2.27
	-1.45
	
	

	Y (L):Continuous 
	18.39
	3.26
	5.64
	60.2
	<0.001
	
	
	
	
	
	

	Y (Q):Continuous 
	-8.92
	3.17
	-2.81
	
	
	
	
	
	
	
	

	Y (C):Continuous
	9.91
	3.16
	3.14
	
	
	
	
	
	
	
	

	Y (4):Continuous 
	-6.84
	3.19
	-2.15
	
	
	
	
	
	
	
	

	Y (5):Continuous
	-1.76
	3.21
	-0.55
	
	
	
	
	
	
	
	


*Estimates, standard errors and t-values are reported from the model fitted with restricted maximum likelihood. Chi-squared statistics and P-values are from a likelihood ratio test with each parameter removed from the maximum likelihood-based model, with all other parameters retained. It was not possible to test the significance of all terms because of higher-order interactions.
**L (linear), Q (quadratic), C (cubic), 4, 5 indicate orthogonal polynomial contrasts

Supplementary Table 4 Effects of pre-treatment area (m2) and years monitored on Phragmites australis patch area and cover (%) at sites (N=88) treated with a combination of foliar spray and stem injection according to linear mixed-effects model. Model included random intercept and slope effects for site and years monitored.  Non-significant study factors were dropped from selected models and not included in the table. Models
	
	Area (m2)
	
	Cover (%)

	Fixed effects
	Est.
	SE
	t value
	Χ2
	P*
	
	Est.
	SE
	t value
	Χ2
	P*

	Intercept
	-1.67
	0.36
	-4.59
	
	
	
	-0.05
	0.04
	-1.3
	
	

	Pre-treatment area (m2)
	0.88
	0.07
	12.29
	
	
	
	0.07
	0.01
	8.88
	
	

	Years managed (L)**
	-18.29
	1.63
	-11.19
	
	
	
	-1.62
	0.72
	-2.24
	
	

	Years managed (Q)
	10.61
	1.66
	6.39
	
	
	
	2.1
	0.76
	2.77
	
	

	Years managed (C)
	-8.58
	1.67
	-5.14
	
	
	
	-1.27
	0.75
	-1.69
	
	

	Years managed (4)
	7.09
	1.69
	4.21
	
	
	
	0.97
	0.75
	1.29
	
	

	Continuous (yes)
	1.08
	0.26
	4.16
	
	
	
	
	
	
	
	

	Pre-treatment area :Y (L)
	
	
	
	
	
	
	-0.5
	0.13
	-3.77
	16.6
	0.002

	Pre-treatment area :Y (Q)
	
	
	
	
	
	
	0.11
	0.14
	0.81
	
	

	Pre-treatment area :Y (C)
	
	
	
	
	
	
	-0.11
	0.13
	-0.8
	
	

	Pre-treatment area :Y (4)
	
	
	
	
	
	
	0.04
	0.14
	0.31
	
	

	Y (L):Continuous 
	7.89
	2.91
	2.71
	12.73
	0.01
	
	
	
	
	
	

	Y (Q):Continuous 
	-2.74
	2.88
	-0.95
	
	
	
	
	
	
	
	

	Y (C):Continuous
	5.31
	2.88
	1.84
	
	
	
	
	
	
	
	

	Y (4):Continuous 
	-3.11
	2.87
	-1.08
	
	
	
	
	
	
	
	


*Estimates, standard errors and t-values are reported from the model fitted with restricted maximum likelihood. Chi-squared statistics and P-values are from a likelihood ratio test with each parameter removed from the maximum likelihood-based model, with all other parameters retained. It was not possible to test the significance of all terms because of higher-order interactions.
**L (linear), Q (quadratic), C (cubic), 4, indicate orthogonal polynomial contrasts




[image: ]
Supplementary Fig. 1 Phragmites autralis patch area (m2) at control sites (not treated with herbicide; N=10) as a function of years monitored (2011-2016).  Grey lines depict model predictions according to linear mixed model effects (Supplementary Table 1).  Sites are ordered from smallest to largest.  
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