Cheatgrass flammability 		Supplemental Information
Supplemental Information
[bookmark: _Toc141270316]Harrison et al. Cheatgrass alters flammability of native perennial grasses in laboratory combustion experiments


Supplemental Table 1.  Differences between flammability by species as examined using multiple, one-way ANOVA tests where species ID was a categorical variable. When tests yielded significance, within group differences were examined (Fig. 3).
	Flammability
	Factor 
	df
	Sum Sq
	Mean Sq
	f value
	P value
	Sig

	Max. temp
	Species
	2
	668106.4
	334053.2
	2.63
	0.075
	 

	
	Residuals  
	181
	23031134.2
	127243.8
	
	
	 

	Flame length
	Species
	2
	1543.7
	771.9
	1.13
	0.328
	 

	
	Residuals  
	74
	50531.0
	682.9
	
	
	 

	Consumption
	Species
	2
	1806.1
	903.1
	4.55
	0.013
	**

	
	Residuals  
	89
	17664.5
	198.5
	
	
	 

	Duration
	Species
	2
	7796.9
	3898.5
	5.31
	0.006
	**

	
	Residuals  
	165
	121040.0
	733.6
	
	
	 

	Thermal dose 
	Species
	2
	6.2E+09
	3.1E+09
	6.89
	0.001
	**

	
	Residuals  
	166
	7.5E+10
	4.5E+08
	 
	 
	 




[bookmark: _Toc141270317]Supplemental Table 2. Differences between individual species flammability attributes by fuel moisture as examined using multiple linear models. The interaction between species and fuel moisture was not significant, so all three species are pooled together for these models. See Fig. 3 for individual species comparisons. 
	Flammability
	Adj. R2
	Coefficient 
	Estimate
	Std. Error
	t value
	p value
	Sig. 

	Max. temp
	0.161
	Intercept
	998.47
	71.50
	13.96
	<0.001
	***

	
	 
	Moisture
	-87.77
	14.62
	-6.00
	<0.001
	***

	Flame length
	0.222
	Intercept
	142.54
	7.33
	19.44
	<0.001
	***

	
	 
	Moisture
	-7.41
	1.55
	-4.76
	<0.001
	***

	Consumption
	0.209
	Intercept
	106.50
	3.99
	26.70
	<0.001
	***

	
	 
	Moisture
	-4.09
	0.82
	-5.01
	<0.001
	***

	Duration
	0.048
	Intercept
	91.78
	5.97
	15.37
	<0.001
	***

	
	 
	Moisture
	-3.79
	1.24
	-3.06
	0.003
	***

	Thermal dose load 
	0.161
	Intercept
	60332.91
	4558.58
	13.24
	<0.001
	***

	
	 
	Moisture
	-4334.04
	943.28
	-4.59
	<0.001
	***
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[bookmark: _Toc141270318]Supplemental Table 3. Differences in combined flammability of Columbia needlegrass at two fuel moisture (FM) levels (categorical covariate) by annual grass (AG) mass and moisture using multiple ANOVA tests. 
	Flammability
	Columbia needlegrass FM (%)
	Factor
	df
	Sum of squares
	Mean sq
	F-value
	p-value
	Sig

	Consumption
	35
	AG mass
	2
	2911
	1456
	2.70
	0.096
	

	
	
	AG moisture
	1
	468
	468
	0.87
	0.365
	

	
	
	Residuals
	17
	9171
	539
	
	
	

	
	55
	AG mass
	4
	10454
	2614
	16.28
	<0.001
	**

	
	
	AG moisture
	3
	452
	151
	0.94
	0.428
	

	
	
	Residuals
	61
	9793
	161
	
	
	

	Duration
	35
	AG mass
	2
	3407
	1704
	1.66
	0.204
	

	
	
	AG moisture
	1
	790
	790
	0.77
	0.386
	

	
	
	Residuals
	38
	39014
	1027
	
	
	

	
	55
	AG mass
	4
	54132
	13533
	10.17
	<0.001
	**

	
	
	AG moisture
	3
	12677
	4226
	3.18
	0.026
	*

	
	
	Residuals
	128
	170276
	1330
	
	
	

	Flame height
	35
	AG mass
	2
	1185
	593
	0.62
	0.551
	

	
	
	AG moisture
	1
	27
	27
	0.03
	0.869
	

	
	
	Residuals
	16
	15343
	959
	
	
	

	
	55
	AG mass
	4
	6210
	1552
	1.52
	0.212
	

	
	
	AG moisture
	3
	2157
	719
	0.7
	0.555
	

	
	
	Residuals
	46
	47004
	1022
	
	
	

	Thermal dose 
	35
	AG mass
	2
	8.02E+08
	4E+08
	0.62
	0.545
	

	
	
	AG moisture
	1
	59030442
	5.9E+07
	0.09
	0.765
	

	
	
	Residuals
	38
	2.47E+10
	6.5E+08
	
	
	

	
	55
	AG mass
	4
	1.02E+10
	2.6E+09
	4.14
	0.003
	**

	
	
	AG moisture
	3
	5.66E+09
	1.9E+09
	3.05
	0.031
	*

	
	
	Residuals
	128
	7.91E+10
	6.2E+08
	
	
	

	Max. temp
	35
	AG mass
	2
	48933
	24466
	0.20
	0.817
	

	
	
	AG moisture
	1
	9810
	9810
	0.08
	0.777
	

	
	
	Residuals
	38
	4580669
	120544
	
	
	

	
	55
	AG mass
	4
	104588
	26147
	0.35
	0.847
	

	
	
	AG moisture
	3
	137129
	45710
	0.6
	0.614
	

	 
	 
	Residuals
	130
	9842780
	75714
	 
	
	
	 
	 




[bookmark: _Toc141270319]Supplemental Table 4. Differences in combined flammability of bluebunch wheatgrass at two fuel moisture (FM) levels (categorical covariate) by annual grass (AG) mass and moisture using multiple ANOVA tests.
	Flammability
	Bluebunch wheatgrass FM (%)
	Factor
	df
	Sum of squares
	Mean sq
	F-value
	p-value
	Sig

	Consumption
	35
	AG mass
	2
	511
	256
	9.2
	0.003
	**

	
	
	AG moisture
	1
	15
	15
	0.53
	0.478
	

	
	
	Residuals
	13
	361
	28
	
	
	

	
	55
	AG mass
	3
	4529
	1510
	5.67
	0.002
	**

	
	
	AG moisture
	3
	763
	254
	0.95
	0.422
	

	
	
	Residuals
	46
	12259
	266
	
	
	

	Duration
	35
	AG mass
	2
	1096
	548
	0.82
	0.449
	

	
	
	AG moisture
	1
	1106
	1106
	1.66
	0.207
	

	
	
	Residuals
	30
	19967
	666
	
	
	

	
	55
	AG mass
	3
	43287
	14429
	19.57
	<0.001
	**

	
	
	AG moisture
	3
	4259
	1420
	1.93
	0.13
	

	
	
	Residuals
	97
	71508
	737
	
	
	

	Flame height
	35
	AG mass
	2
	1475
	737
	2.54
	0.117
	

	
	
	AG moisture
	1
	78
	78
	0.27
	0.613
	

	
	
	Residuals
	13
	3774
	290
	
	
	

	
	55
	AG mass
	3
	16387
	5462
	6.46
	0.001
	**

	
	
	AG moisture
	3
	5324
	1775
	2.1
	0.117
	

	
	
	Residuals
	37
	31283
	845
	
	
	

	Thermal dose 
	35
	AG mass
	2
	7.02E+08
	3.51E+08
	1.17
	0.325
	

	
	
	AG moisture
	1
	3.35E+08
	3.35E+08
	1.11
	0.3
	

	
	
	Residuals
	30
	9.03E+09
	3.01E+08
	
	
	

	
	55
	AG mass
	3
	1.1E+10
	3.67E+09
	13.9
	<0.001
	**

	
	
	AG moisture
	3
	3.22E+09
	1.07E+09
	4.06
	0.009
	**

	
	
	Residuals
	98
	2.58E+10
	2.64E+08
	
	
	

	Max. temp
	35
	AG mass
	2
	221190
	110595
	1.09
	0.348
	

	
	
	AG moisture
	1
	6120
	6120
	0.06
	0.807
	

	
	
	Residuals
	30
	3037736
	101258
	
	
	

	
	55
	AG mass
	3
	1339142
	446381
	4.88
	0.003
	**

	
	
	AG moisture
	3
	450510
	150170
	1.64
	0.185
	

	 
	 
	Residuals
	99
	9062072
	91536
	 
	 
	




Supplemental Table 5. Linear models testing differences in effect size for each flammability attribute by perennial grass (PG) species, PG fuel moisture (FM) annual grass (AG) FM, and AG mass. 
	Flammability 
	Subset 
	Indep. Var. 
	Estimate
	Std error
	t value
	p-value
	Sig. 

	Consumption 
	All
	PG species
	-0.32
	0.03
	-9.86
	<0.001
	***

	
	
	PG FM
	0.03
	0.04
	0.75
	0.457
	

	
	
	AG FM 
	-0.01
	0.01
	-0.56
	0.575
	

	
	
	AG mass
	0.05
	0.02
	2.64
	0.009
	**

	
	Needlegrass 
	PG FM
	0.18
	0.06
	2.93
	0.005
	**

	
	
	AG mass
	0.03
	0.02
	1.30
	0.2
	

	
	Bluebunch 
	PG FM
	-0.16
	0.04
	-4.31
	<0.001
	***

	 
	 
	AG mass
	0.06
	0.02
	3.31
	0.002
	**

	Duration 
	All
	PG species
	-0.43
	0.07
	-6.25
	<0.001
	***

	
	
	PG FM
	-0.32
	0.09
	-3.55
	0.001
	**

	
	
	AG FM 
	-0.04
	0.03
	-1.28
	0.203
	

	
	
	AG mass
	0.28
	0.04
	7.63
	<0.001
	***

	
	Needlegrass 
	PG FM
	-0.09
	0.13
	-0.64
	0.524
	

	
	
	AG mass
	0.27
	0.05
	5.38
	<0.001
	***

	
	Bluebunch 
	PG FM
	-0.66
	0.09
	-7.32
	<0.001
	***

	 
	 
	AG mass
	0.28
	0.05
	6.25
	<0.001
	***

	Max. temp
	All
	PG species
	-0.26
	0.09
	-2.96
	0.004
	**

	
	
	PG FM
	-0.23
	0.12
	-2.01
	0.047
	*

	
	
	AG FM 
	0.03
	0.04
	0.66
	0.509
	

	
	
	AG mass
	-0.06
	0.05
	-1.23
	0.221
	

	
	Needlegrass 
	PG FM
	-0.04
	0.16
	-0.25
	0.806
	

	
	
	AG mass
	-0.12
	0.06
	-1.92
	0.059
	

	
	Bluebunch 
	PG FM
	-0.43
	0.15
	-2.98
	0.004
	**

	 
	 
	AG mass
	0.05
	0.07
	0.65
	0.518
	 

	Thermal dose
	All
	PG species
	-0.59
	0.13
	-4.75
	<0.001
	***

	
	
	PG FM
	-0.31
	0.16
	-1.92
	0.057
	

	
	
	AG FM 
	-0.04
	0.06
	-0.80
	0.425
	

	
	
	AG mass
	0.24
	0.07
	3.56
	0.001
	**

	
	Needlegrass 
	PG FM
	0.00
	0.25
	-0.01
	0.99
	

	
	
	AG mass
	0.21
	0.10
	2.23
	0.029
	*

	
	Bluebunch 
	PG FM
	-0.75
	0.15
	-5.08
	<0.001
	***

	 
	 
	AG mass
	0.26
	0.07
	3.50
	0.001
	**



