High resistance to non-native plant invasion exhibited in a maritime alpine environment 
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Table S1. Percentage frequency of all species for all studies recording non-native species in alpine vegetation in Tasmania. *Highest frequency for each dataset is highlighted in red. NVA = Natural Values Atlas. grazed = currently grazed, 1989 = grazed until 1989, 1970 = grazed until 1970. # Occurr.= number of non-native plant species occurrences. % freq. = percentage frequency.
	Species
	NVA dataset n= 490 pixels (10km2) including  non-native species records in alpineTasmania (1443 km2)
	Road field survey n= 118 (1m2) quadrats
	Long term exclosures n = 60 (25 m2) quadrats
	All studies 
n= 668

	
	Grazing history
	Roads occurrence
	
	
	

	
	 grazed n=48
	1989 n=144
	1970
 n=49
	ungrazed n=249
	roadless n=270
	roads n=220
	Roadside n= 59
	Control n= 59
	Sheep n=20
	Rabbit & natives n=20
	Ungrazed n= 20
	# Ocurr.
	% freq. 

	Acetosella vulgaris
	12.5
	22.9
	
	4.2
	1.1
	10.5
	10.2
	1.7
	30
	5
	15
	43
	6.4

	 Achillea distans
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	Achillea millefolium
	 
	
	
	2.1
	
	0.5
	1.7
	 
	 
	
	 
	2
	0.3

	Agrostis capillaris
	12.5
	16.7
	
	8.3
	0.4
	10.9
	57.6
	6.8
	 
	
	 
	63
	9.4

	Agrostis stolonifera
	2.1
	
	
	
	
	0.5
	11.9
	1.7
	 
	
	 
	9
	1.3

	Aira caryophyllea
	2.1
	2.1
	
	4.2
	0.4
	1.8
	 
	3.4
	75
	40
	55
	41
	6.1

	Aira  praecox
	4.2
	14.6
	
	2.1
	0.7
	4.5
	 
	 
	5
	
	 
	13
	1.9

	 Aira sp.
	8.3
	4.2
	
	2.1
	0.7
	2.7
	 
	 
	 
	
	 
	8
	1.2

	 Anthemis cotula
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	Anthoxanthum odoratum
	4.2
	8.3
	
	8.3
	0.4
	5.9
	 
	3.4
	10
	
	5
	19
	2.8

	 Aphanes arvensis
	0.0
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Aphanes inexspectata
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Aphanes microcarpa
	4.2
	
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Bellis perennis
	2.1
	
	
	4.2
	1.1
	0.9
	 
	 
	 
	
	 
	5
	0.7

	 Briza maxima
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Calluna vulgaris
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Carex demissa
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Carex divisa
	 
	2.1
	
	
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Carex flacca
	 
	0.0
	
	4.2
	0.4
	0.5
	 
	 
	 
	
	 
	2
	0.3

	 Carex lepidocarpa
	 
	2.1
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Carex leporina
	 
	
	
	2.1
	0.7
	0.0
	 
	 
	 
	
	 
	2
	0.3

	 Centaurium erythraea
	 
	2.1
	
	2.1
	0.4
	0.5
	 
	 
	 
	
	 
	2
	0.3

	 Cerastium fontanum subsp. vulgare
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	Cerastium glomeratum
	8.3
	8.3
	
	2.1
	0.4
	4.1
	20.3
	11.9
	100
	90
	100
	87
	13.0

	 Cerastium sp.
	10.4
	
	
	
	
	2.3
	 
	 
	 
	
	 
	5
	0.7

	 Cerastium vulgare
	8.3
	10.4
	
	
	
	4.5
	 
	 
	 
	
	 
	10
	1.5

	 Chenopodium album
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Cirsium arvense var. arvense
	2.1
	2.1
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Cirsium sp.
	 
	2.1
	
	2.1
	
	1.4
	 
	 
	 
	
	 
	3
	0.4

	Cirsium vulgare
	10.4
	22.9
	
	4.2
	0.7
	9.5
	6.8
	1.7
	 
	
	 
	28
	4.2

	 Cordyline australis
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Cotula coronopifolia
	 
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Crepis capillaris
	 
	
	
	
	0.7
	0.0
	 
	 
	 
	
	 
	2
	0.3

	 Cynosurus cristatus
	 
	2.1
	
	2.1
	0.7
	0.5
	 
	 
	 
	
	 
	3
	0.4

	 Cytisus scoparius
	8.3
	
	
	
	
	4.5
	 
	 
	 
	
	 
	10
	1.5

	Dactylis glomerata
	2.1
	2.1
	
	8.3
	1.1
	1.8
	1.7
	 
	 
	
	 
	8
	1.2

	 Digitalis purpurea
	 
	
	
	4.2
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Elytrigia repens
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Erodium cicutarium
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Erodium moschatum
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Erophila verna
	6.3
	4.2
	
	
	0.4
	1.8
	3.4
	1.7
	75
	45
	45
	41
	6.1

	 Erophila verna subsp. verna
	6.3
	
	
	
	
	1.4
	 
	 
	 
	
	 
	3
	0.4

	 Festuca arundinacea
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Festuca nigrescens
	 
	
	
	2.1
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Festuca rubra
	 
	2.1
	
	2.1
	
	2.7
	 
	 
	 
	
	 
	6
	0.9

	 Fragaria sp.
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Genista monspessulana
	2.1
	
	
	
	
	1.4
	 
	 
	 
	
	 
	3
	0.4

	 Geranium dissectum
	 
	
	
	4.2
	
	1.4
	 
	 
	 
	
	 
	3
	0.4

	Holcus lanatus
	18.8
	37.5
	
	10.4
	1.1
	16.4
	6.8
	3.4
	10
	5
	 
	48
	7.2

	 Hypochaeris glabra
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Hypochaeris radicata
	14.6
	60.4
	2.1
	4.2
	10.0
	20.0
	16.9
	1.7
	25
	25
	65
	105
	15.7

	 Isolepis setacea
	2.1
	
	
	
	
	1.8
	 
	 
	 
	
	 
	4
	0.6

	 Juncus articulatus
	 
	2.1
	
	2.1
	0.4
	0.5
	 
	 
	 
	
	 
	2
	0.3

	Juncus effusus
	 
	
	
	0.0
	
	7.7
	1.7
	1.7
	 
	
	 
	19
	2.8

	 Juncus squarrosus
	 
	
	
	4.2
	
	3.2
	 
	 
	 
	
	 
	7
	1.0

	 Koeleria sp.
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Leontodon saxatilis
	4.2
	33.3
	
	4.2
	1.9
	9.5
	23.7
	 
	 
	5
	 
	41
	6.1

	 Linum catharticum
	 
	
	
	4.2
	0.4
	0.5
	 
	 
	 
	
	 
	2
	0.3

	 Lolium perenne
	2.1
	
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	Lotus corniculatus
	 
	
	
	
	
	0.5
	1.7
	 
	 
	
	 
	2
	0.3

	 Lotus uliginosus
	 
	
	
	2.1
	0.4
	0.5
	 
	 
	 
	
	 
	2
	0.3

	 Luzula campestris
	 
	
	
	4.2
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Lysimachia arvensis
	 
	2.1
	
	
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Myosotis discolor
	4.2
	6.3
	
	2.1
	
	4.1
	 
	 
	 
	
	 
	9
	1.3

	 Narcissus sp.
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Nasturtium microphyllum
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Navarretia squarrosa
	4.2
	2.1
	
	2.1
	
	1.8
	 
	 
	 
	
	 
	4
	0.6

	 Onopordum acanthium
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Orobanche minor
	 
	
	
	
	
	 
	 
	 
	 
	
	 
	1
	0.1

	 Oxalis corniculata subsp. corniculata
	2.1
	12.5
	
	6.3
	1.9
	2.3
	 
	 
	 
	
	 
	10
	1.5

	Petrorhagia nanteuilli
	 
	
	
	
	
	0.0
	 
	 
	30
	25
	20
	15
	2.2

	 Pilosella aurantiaca subsp. aurantiaca
	4.2
	
	
	
	
	2.3
	 
	 
	 
	
	 
	5
	0.7

	 Pinus radiata
	2.1
	4.2
	
	2.1
	
	1.8
	 
	 
	 
	
	 
	4
	0.6

	 Plantago australis
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Plantago coronopus
	 
	2.1
	2.1
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Plantago lanceolata
	4.2
	2.1
	
	2.1
	
	1.8
	 
	 
	 
	
	 
	4
	0.6

	Poa annua
	2.1
	16.7
	2.1
	10.4
	0.4
	7.3
	16.9
	1.7
	 
	
	 
	28
	4.2

	 Poa pratensis
	4.2
	
	
	2.1
	
	1.8
	 
	 
	 
	5
	 
	5
	0.7

	Polyschitum proliferum
	 
	
	
	
	
	 
	 
	1.7
	 
	
	 
	1
	0.1

	 Populus sp.
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Potentilla anglica
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Potentilla reptans
	2.1
	0.0
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Prunella sp.
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Prunella vulgaris
	2.1
	6.3
	
	6.3
	
	4.1
	1.7
	 
	 
	
	 
	10
	1.5

	 Ranunculus repens
	 
	4.2
	
	4.2
	0.4
	1.8
	 
	 
	 
	
	 
	5
	0.7

	 Reseda luteola
	 
	0.0
	
	2.1
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Rorippa palustris
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Rosa rubiginosa
	 
	0.0
	
	2.1
	0.4
	 
	 
	 
	 
	
	 
	1
	0.1

	 Rubus fruticosus
	 
	4.2
	
	
	0.7
	 
	 
	 
	 
	
	 
	2
	0.3

	 Rumex obtusifolius
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Sagina apetala
	 
	2.1
	
	4.2
	1.1
	0.9
	3.4
	 
	 
	
	 
	7
	1.0

	Sagina spp.
	 
	
	
	
	
	0.0
	32.2
	3.4
	 
	
	 
	21
	3.1

	 Sagina procumbens
	6.3
	8.3
	
	12.5
	0.4
	5.9
	 
	 
	 
	
	 
	14
	2.1

	 Salix cinerea
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Salix cinerea subsp. cinerea
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Sedum acre
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Senecio jacobaea
	4.2
	52.1
	
	4.2
	12.6
	20.9
	 
	 
	 
	
	 
	83
	12.0

	 Soliva sessilis
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Sonchus asper
	 
	
	
	2.1
	
	0.5
	1.7
	 
	 
	
	 
	2
	0.3

	 Spergula arvensis
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Stellaria media
	 
	
	
	2.1
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	Taraxacum officinale
	 
	6.3
	2.1
	2.1
	0.4
	2.7
	13.6
	6.8
	70
	50
	35
	50
	7.5

	 Teesdalia nudicaulis
	2.1
	
	
	
	
	2.3
	 
	 
	 
	
	 
	5
	0.7

	Trifolium dubium
	 
	
	
	
	
	0.0
	 
	 
	20
	
	 
	4
	0.6

	Trifolium repens
	4.2
	12.5
	2.1
	
	0.7
	4.5
	11.9
	3.4
	25
	
	 
	26
	3.9

	 Trifolium scabrum
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Trifolium sp.
	4.2
	
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Typha latifolia
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Ulex europaeus
	8.3
	8.3
	
	2.1
	0.4
	5.9
	 
	 
	 
	
	 
	14
	2.1

	 Vellereophyton dealbatum
	 
	
	
	2.1
	0.7
	0.0
	 
	 
	 
	
	 
	2
	0.3

	 Verbascum thapsus
	2.1
	
	
	
	
	0.9
	 
	 
	 
	
	 
	2
	0.3

	 Verbascum virgatum
	6.3
	2.1
	
	4.2
	
	3.2
	 
	 
	 
	
	 
	7
	1.0

	 Veronica arvensis
	 
	2.1
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Veronica serpyllifolia
	2.1
	
	
	
	
	0.5
	 
	 
	 
	
	 
	1
	0.1

	 Vicia sativa subsp. nigra
	 
	
	
	2.1
	0.4
	0.0
	 
	 
	 
	
	 
	1
	0.1

	 Vulpia bromoides
	2.1
	4.2
	
	
	0.4
	0.9
	 
	 
	 
	
	 
	3
	0.4

	 Vulpia sp.
	6.3
	
	
	
	
	1.4
	 
	 
	 
	
	 
	3
	0.4

	 Xerochrysum bracteatum
	 
	 
	 
	2.1
	 
	0.5
	 
	 
	 
	 
	 
	1
	0.1






Table S3S2. Summary of the results of the initial General Linear Mixed Models applied to examine the effects of different factors and its interactions on non-native plants including: i) non-native species richness and ii) non-native cover ratio for the road field vegetation survey. The final models are included on the main text (Table 1). Herbi. = Herbivory. Native rich. = native richness.
	Road survey data n=118

	Non-native richness 

	Intercept
	-0.80864
	0.3382
	-2.391
	0.0168*

	Native richness
	-0.68081
	0.25873
	-2.631
	0.0085**

	Treatment - Road
	1.34748
	0.21654
	6.223
	<0.001***

	Herbivory - presence
	-0.01654
	0.21015
	-0.079
	0.9373

	Native rich. * Treatment 
	0.47486
	0.27042
	1.756
	0.0791

	Native rich. * Herbivory 
	0.29381
	0.20301
	1.447
	0.1478

	AIC 331.1
	
	
	
	

	Non-native cover /total plant cover 

	Intercept
	-4.6338
	0.6935
	-6.682
	<0.001***

	Native richness
	2.6132
	0.2318
	11.275
	<0.001***

	Treatment - Road
	-1.4113
	0.1851
	-7.624
	<0.001***

	Herbivory - presence
	-0.8644
	0.2798
	-3.089
	0.002**

	Treatment * Herbivory
	0.9918
	0.4143
	2.394
	0.01667*

	Treatment * Native rich.
	1.5899
	0.2537
	6.267
	<0.01***

	Herbiv. * Native rich.
	0.5411
	0.3176
	1.704
	0.088

	Treat.* Herbi. * Native rich
	-1.2543
	0.511
	-2.454
	0.01411*

	AIC 636
	
	
	
	

	Central Plateau road survey data n= 48

	Non-native richness 

	Intercept
	0.1314
	0.2462
	0.533
	0.594

	Treatment - Road
	1.1914
	0.2308
	5.162
	<0.001***

	Road type - gravel
	-0.3776
	0.2409
	-1.568
	0.117

	AIC 170
	
	
	
	

	Non-native cover /total plant cover 
	 
	 
	 

	Intercept
	-2.8104
	0.3786
	-7.422
	<0.001***

	Treatment - Road
	2.0720
	0.1204
	17.210
	<0.001***

	Road type - gravel
	-0.1366
	0.5079
	-0.296
	0.788

	AIC 428
	
	
	
	





	

	

	





Table S2S3. Summary of the results of the initial General Linear Models applied to examine the effects of different factors and its interactions on non-native plants using the Natural Values Atlas including: i) the number of non-native records and ii) non-native species richness for the complete dataset and only for the pixels with road presence. For the explanatory variable grazing status, the category ungrazed was used as the reference category. The final models are included on the main text (Table 1). Graz.= grazed. Dist. = distance
	 
	Estimate 
	Std. Error 
	 z value
	Pr(>|z|)

	Natural Values Atlas data set n =490

	Non-native records 

	Intercept
	0.56392
	0.28897
	1.951
	0.051.

	Grazing categories

	 Until 1970
	-2.13215
	1.15438
	-1.847
	0.0647.

	 Until 1989
	0.56723
	0.41258
	1.375
	0.1692

	 Currently grazed
	0.71633
	0.57257
	1.251
	0.2109

	Distance to roads
	-0.39229
	0.07555
	-5.192
	<0.001***

	Graz. 1970* dist. roads
	0.282
	0.17741
	1.59
	0.1119

	Graz. 1989 * dist. roads
	0.25089
	0.14817
	1.693
	0.0904

	Current grazed * dist. Roads
	0.32753
	0.4829
	0.678
	0.4976

	AIC 1101
	
	
	
	

	Non-native richness

	Intercept
	-1.4968
	0.2413
	-6.203
	<0.001***

	Grazing categories
	
	
	
	

	 Until 1970
	-0.6063
	0.6053
	-1.002
	0.3165

	 Until 1989
	1.1262
	0.4633
	2.431
	0.0151*

	 Currently grazed
	2.6711
	1.6923
	1.578
	0.1145

	Distance to roads
	-2.0035
	0.3902
	-5.134
	<0.001***

	Graz. 1970* dist. roads
	1.4566
	0.8881
	1.64
	0.101

	Graz. 1989 * dist. roads
	0.6783
	0.7301
	0.929
	0.3529

	Current grazed * dist. roads
	2.3879
	2.2059
	1.083
	0.279

	AIC 999
	
	
	
	

	Pixels with roads present n=131 

	Non-native richness

	Intercept
	1.18236
	0.31717
	3.728
	0.000193***

	Grazing categories

	 Until 1970
	-2.56166
	1.22179
	-2.097
	0.036025*

	 Until 1989
	-0.19112
	0.35934
	-0.532
	0.594825

	 Currently grazed
	-0.09758
	0.38662
	-0.252
	0.800732

	Road density
	-0.03282
	0.12668
	-0.259
	0.795587

	AIC 534
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