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		0		0		0		0		2.43		2.43		1.59		1.59		1.51		1.51		4.2		4.2

		10		10		10		10		2.97		2.97		1.82		1.82		1.56		1.56		4.7		4.7

		20		20		20		20		2.78		2.78		1.75		1.75		1.54		1.54		4.5		4.5

		30		30		30		30		2.86		2.86		1.79		1.79		1.55		1.55		4.6		4.6

		40		40		40		40		3.36		3.36		2.02		2.02		1.58		1.58		4.9		4.9

		50		50		50		50		4.17		4.17		2.43		2.43		1.67		1.67		5.7		5.7

		60		60		60		60		3.89		3.89		2.28		2.28		1.64		1.64		5.4		5.4

		70						70
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overall

		RAW																						HIGH-ADJ												HIGH-RAW w/adj se

		rich_xt						high		se		se adj				low		se		se adj

		0						11.88		1.27		1.26		0		8.86		0.22

		1						12.69		0.7		1.15		1		8.91		0.28

		2						11.18		0.44		1.11		2		10.08		0.33

		3						10.63		0.45		1.11		3		10.2		0.4

		4						10.13		0.37		1.11		4		10.62		0.39

		5						10.07		0.33		1.12		5		12.05		0.29				*

		6						9.36		0.6		1.2

		7						8.73		0.45		1.3

		8						8.57		1.47		1.47

		9						11		2.14		2.14

		ADJUSTED

		rich_xt						high								low

		0												0		8.65		0.47

		0-1						10.5		1.08				1		8.96		0.5

		2						10.8		1.07				2		10.45		0.54																		LOW-RAW

		3						11.1		1.07				3		10.69		0.61						LOW-ADJ

		4						10.7		1.07				4		10.89		0.71

		5						10.7		1.07						12.7		1.31				*

		6						10.8		1.17

		7-9						10		1.19

		8								1.47

		9								2.14

		mxt						high-adj		se						high-raw		se		se-adj

		0						10.3		1.17						12.1				1.17		0

		10						11.7		1.07						11.6				1.07		1-10

		20						10.9		1.09						10.7				1.09

		30						10.6		1.1						9.7				1.1

		40						10.1		1.1						10.3				1.1

		50						9.6		1.15						9.5				1.15		40-50

		60						8.7		1.15						8.8				1.15		gt 50

																								HIGH-ADJ												HIGH-RAW

																low-raw		se adj

														0		8.9		0.42

														1		9.7		0.47

														2		9.6		0.58

														3		10.6		0.66

														4		10.9		0.78

														5		9.4		0.6

																																				LOW-RAW

		mxt						low-adj		se														LOW-ADJ

		0-T						9.02		0.41

		1-2						9.8		0.49

		3-4						10.47		0.66

		>4						8.95		0.61

		mxt														low-adj-old

		0-T														9.02		0.41

		1-2														9.8		0.49

		3-4														10.47		0.66

		>4														8.95		0.61
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		RICHNESS

		cema		nt		nfa		nfp		ng		adj se nt		adj se nfa		adj se nfp		adj se ng

		0		10.7		4.3		4.4		2		0.97		0.32		0.76		0.2

		10		12.3		5.1		4.9		2.3		1.01		0.35		0.78		0.22

		20		10.8		4.5		4.2		2		1		0.34		0.78		0.21

		30		9.9		4.7		3.3		1.8		1		0.35		0.78		0.22

		40		10.7		4.8		4		1.9		1		0.38		0.8		0.24

		50		9.4		4.5		3.2		1.7		1.1		0.44		0.84		0.27

		60		8.5		4.2		2.9		1.4		1.1		0.42		0.82		0.26

		70						2.95

		COVER

		cema		nt		nfa		nfp		ng		adj se nt		adj se nfa		adj se nfp		adj se ng

		0		46.2		3.97		29.4		12.87		4.2		1.51		2.43		1.59

		10		43.6		4.3		26.3		12.98		4.7		1.56		2.97		1.82

		20		33.4		3.4		19.7		10.3		4.5		1.54		2.78		1.75

		30		26.1		4.2		13.8		8.1		4.6		1.55		2.86		1.79

		40		26.1		4.6		15.2		6.2		4.9		1.58		3.36		2.02

		50		18.7		3.4		10.3		4.96		5.7		1.67		4.17		2.43

		60		16.2		3.2		8.6		4.37		5.4		1.64		3.89		2.28

		70		1				2.6
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										1.17		1.17		0.76		0.76		0.2		0.2		0.32		0.32

										1.07		1.07		0.78		0.78		0.22		0.22		0.35		0.35

										1.09		1.09		0.78		0.78		0.21		0.21		0.34		0.34

										1.1		1.1		0.78		0.78		0.22		0.22		0.35		0.35

										1.1		1.1		0.8		0.8		0.24		0.24		0.38		0.38

										1.15		1.15		0.84		0.84		0.27		0.27		0.44		0.44

										1.15		1.15		0.82		0.82		0.26		0.26		0.42		0.42
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								2.43		2.43		1.59		1.59		1.51		1.51

								2.97		2.97		1.82		1.82		1.56		1.56

								2.78		2.78		1.75		1.75		1.54		1.54
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		0		0		0		0		2.43		2.43		1.59		1.59		1.51		1.51		4.2		4.2

		10		10		10		10		2.97		2.97		1.82		1.82		1.56		1.56		4.7		4.7

		20		20		20		20		2.78		2.78		1.75		1.75		1.54		1.54		4.5		4.5

		30		30		30		30		2.86		2.86		1.79		1.79		1.55		1.55		4.6		4.6

		40		40		40		40		3.36		3.36		2.02		2.02		1.58		1.58		4.9		4.9

		50		50		50		50		4.17		4.17		2.43		2.43		1.67		1.67		5.7		5.7

		60		60		60		60		3.89		3.89		2.28		2.28		1.64		1.64		5.4		5.4

		70						70
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		0		0		0		0		1.17		1.17		0.76		0.76		0.2		0.2		0.32		0.32

		10		10		10		10		1.07		1.07		0.78		0.78		0.22		0.22		0.35		0.35

		20		20		20		20		1.09		1.09		0.78		0.78		0.21		0.21		0.34		0.34

		30		30		30		30		1.1		1.1		0.78		0.78		0.22		0.22		0.35		0.35

		40		40		40		40		1.1		1.1		0.8		0.8		0.24		0.24		0.38		0.38

		50		50		50		50		1.15		1.15		0.84		0.84		0.27		0.27		0.44		0.44

		60		60		60		60		1.15		1.15		0.82		0.82		0.26		0.26		0.42		0.42

				70
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		raw		Native Cover		Native Richness		Exotic Richness		Exotic Cover

		low		36.2		9.22		0.96		2.2

		high		35.2		10.73		3.04		22.2

		raw richness		Weak		Strong		adj se-weak		adj se-strong

		Low		0.62		0.52		0.21		0.12

		High		2.03		1.52		0.21		0.13

		raw cover		Weak		Strong		adj se-weak		adj se-strong

		Low		0.37		1.79		0.15		2.6

		High		1.47		20.17		0.154		2.63
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		COVER

		cema		basa		lupin		agsp		feid		adj se basa		adj se lupin		adj se agsp		adj se feid

		0		15.1		4		7.3		1.9		1.24				0.8

		10		10.7		5.3		6		4.2		1.98				1.02

		20		8.5		4.7		4.5		2.5		1.72				0.95

		30		5.1		2.9		2		2		1.82				0.98

		40		4.2		5		1.9		3		2.31				1.19

		50		2.5		3.5		1.8		0.6		3.01				1.51

		60		1.3		2.8		0.9		1.1		2.81				1.4

		70		-4





						1.24		1.24		0.8		0.8

						1.98		1.98		1.02		1.02

						1.72		1.72		0.95		0.95

						1.82		1.82		0.98		0.98

						2.31		2.31		1.19		1.19

						3.01		3.01		1.51		1.51

						2.81		2.81		1.4		1.4
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Thompson 2005







Ortega et al. 2006, 2014

• Reduced nest success
• Disruption of singing



Song Structure at Native vs. Invaded Sites

Ortega et al. 2014



• Reduced nest success
• Disruption of singing
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Pearson et al. 2012
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Pearson 2010
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Human medicine analogy

Pearson and Ortega 2009



Side effects
• Nausea
• Insomnia
• Diarrhea
• Chest palpitations
• Dry mouth
• Fatigue
• Drowsiness
• Hallucinations
• Suicidal thoughts or behavior



Hippocratic Oath



Hippocratic Oath
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Crone et al. 2009





Pearson et al. 2016b

Secondary invasion
the bane of weed management

 Most studies suppressed target (96% )
 Primary response to control is secondary invasion
 89% of secondary invaders noxious/invasive 



Quantifying weed impacts to
prioritize management



Weed Impact rank
Habitat a

(lost biomass)
Habitat b

(lost biomass)
Species a 1 30% 0%
Species b 2 15% 15%

Species c 3 10% 10%
Species d 4 8% 8%
Species e 5 6% 6%
Species f 6 6% 6%
Species g 7 5% 5%

Species h 8 3% 3%

Species i 9 2% 2%

Species j 10 0% 0%

……………. ……. ……. …….

What if we had weed impact metrics 
for all weeds by habitat? 

?



Grassland surveys 



• 620 veg plots
• 31 grasslands 
• 20,000 km2

Bluebunch wheatgrass



 

Exotic species 

 

Type 

 Invasiveness  Impact 

 R A Score Rank      E Score  Rank 

Bromus tectorum AG  461 14.9 6860.5 1    -0.39 2676 1 

Centaurea stoebe* PF  233 6.7 1555.0 2    -0.72 1120 2 

Euphorbia esula* PF  87 12.8 1111.0 3    -0.53 589 3 

Potentilla recta*      PF  148 6.3 936.5 4    -0.50 468 4 

Poa bulbosa PF  74 7.7 567.5 5  -0.06† 0 - 

Veronica verna‡ AF  180 3.1 564.0 6    -0.57 322 5 

Hypericum perforatum*     PF  47 7.8 367.0 7    -0.44 162 10 

Poa pratensis PG  38 9.4 357.5 8    -0.64 229 7 

Linaria dalmatica* PF  84 3.8 315.5 9    -0.75 237 6 

Verbascum blattaria      BF  40 6.7 268.0 10    -0.59 158 11 

Arenaria serpyllifolia AF  114 2.0 232.0 11  -0.16† 0 - 

Poa compressa  PG  48 4.8 229.0 12    -0.79 181 9 

Tragopogon dubius BF  166 1.4 227.5 13  -0.44† 0 - 

Agrostis interrupta AG  100 2.1 212.0 14  0.14† 0 - 

Bromus japonicus AG  88 2.3 204.0 15  -0.06† 0 - 

Alyssum alyssoides§ AF  114 1.7 188.0 16    -1.17 220 8 

Erodium cicutarium AF  68 2.7 185.5 17  -0.44† 0 - 

Sisymbrium altissimum ABF  69 1.9 132.0 18  -0.74† 0 - 

Taraxacum officinale PF  81 2.3 108.0 19  -0.91† 0 - 

Myosotis micrantha AF  151 0.7 99.5 20  -2.20† 0 - 

Holosteum umbellatum AF  158 0.6 96.5 21  0.69† 0 - 

Lactuca serriola ABF  77 1.0 77.5 22  -1.09† 0 - 
Pearson et al. 2016

http://www.fs.fed.us/rmrs-beta/science-spotlights/invasiveness-and-impact-48-exotic-plant-species-native-grasslands

22 of 48 spp shown

Bluebunch wheatgrass
Impact Ranking



Comparisons among communities

Bluebunch wheatgrass Western wheatgrass

West vs East

BB vs WW
Exotics 48            29
Noxious 7              1
Impact 11             2   



Native 
system

Invaded
system

Invaded
w/herbicide

Invaded
w/biocontrol

no actioninvasion
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Conclusions

• Invasive plant management is more complicated 
than killing weeds!

• Exotics create invasion trajectories – we are not in 
Kansas any more

• Management tools are not ruby slippers – they all 
have side effects and rarely get us back to Kansas

• Good management requires understanding the 
system and the tools to maximize intended 
outcomes and minimize side effects

• Weed impact ranking allows targeted management
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