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Not a melting pot: plant species aggregate in their non-native range



Appendix S1 – Study sites

Table S1.1: Subset of Herbaceous Diversity Network sites used in this study. Grids are 8x8 m areas, each

with 64 1-m2 plots. Number of native species, number of alien species, percent of alien species, total

aboveground biomass and litter biomass per plot were calculated per site.

Site
ID

Country Nº
 of
grids

Number of
native
species per
plot (mean ±
se)

Number of
alien species
per plot
(mean ± se)

Percent of
alien
species per
plot (mean
± se)

Total
aboveground
biomass per
plot (g/m2)
(mean ± se)

Litter biomass
per plot (g/m2)
(mean ± se)

1 Canada 6 10.1 ± 0.23 0.9 ± 0.06 13.3 ± 1.12 293.8 ± 8.1 82.4 ± 4.10
2 Canada 6 5.2  ± 0.20 1.7 ± 0.12 33.2 ± 2.32 473.7 ± 16.2 183.0 ± 7.51
3 Canada 14 4.8  ± 0.07 1.6 ± 0.04 26.2 ± 0.82 489.3 ± 15.4 176.8 ± 7.21
4 Canada 4 13 ± 0.19 0.2 ± 0.03 1.2 ± 0.17 280.7 ± 10.0 51.9 ± 2.42
5 USA 6 4.5 ± 0.09 2 ± 0.10 26.4 ± 1.18 337.1 ± 12.4 94.3 ± 4.67
6 Canada 2 1.1 ± 0.08 4.4 ± 0.08 83.0  ± 1.21  390.8 ± 7.5 150.8 ± 4.61
7 USA 6 1.7 ± 0.13 0.9 ± 0.03 67.2 ± 2.16 1592.7 ± 59.9 855.9 ± 35.66
8 Brazil 4 5.2 ± 0.22 0.04 ± 0.01 1.3 ± 0.46 472.1 ± 13.0 118.7 ± 5.25
9 Brazil 2 26.7 ± 0.53 0.9 ± 0.05 3.4 ± 0.21 215.8 ± 4.7 39.1 ± 1.36
10 Argentina 4 19.6 ± 0.49 0.3 ± 0.03 2.1 ± 0.25 959.3 ± 48.7 322.5 ± 18.83
11 Estonia 10 18.7 ± 0.32 0 0 479.0 ± 13.6 120.7 ± 6.08
12 UK 4 10.9 ± 0.13 0 0 568.4 ± 22.2 0
13 Germany 6 12.6 ± 0.42 0.8 ± 0.04 5.3 ± 0.29 416.7 ± 15.5 94.0 ± 7.49
14* Mongolia 4 15.9 ± 0.24 0 0 NA NA
15 Mongolia 6 14.1 ± 0.21 0 0 317.8 ± 5.7 87.5 ± 2.78
16 Austria 6 22.6 ± 0.37  0 0 324.9 ± 5.8 11.6 ± 0.64
17 Hungary 2 5.7 ± 0.16 0.1 ± 0.02 0.9 ± 0.33 112.4 ± 4.2 77.2 ± 3.93
18  Hungary  2 16.3 ± 0.26 1.2 ± 0.06 6.8 ± 0.36 605.2 ± 12.1 242.9 ± 8.44
19 Italy 6 19.9 ± 0.25 0 0 365.3 ± 6.2 33.5 ± 1.49
20 Iran 11 9.6 ± 0.12 2.4 ± 0.06 18.3 ± 0.42 431.0 ± 11.0 17.9 ± 0.50
21 Israel 6 16.4 ± 0.43 0 0 288.2 ± 8.6 14.9 ± 1.15
22 South

Africa
6 7.8 ± 0.17 0.1 ± 0.02 3.3 ± 0.49 533.4 ± 16.7 71.2 ± 2.82

* Litter biomass was not harvested at this site, and therefore a measure of total biomass was

unavailable.



Appendix S2 – Study species

Table S2.2: List of the 46 species for which we have data at home (native range) and away (non-native

range). Only the portion of the native and non-native range where each species was encountered is

indicated. 26 species were considered invasive in the non-native range, while 23 species considered

naturalized (non-invasive) in the non-native range. Note that some species may be considered invasive

in some non-native range, while not in others.

References (Ref.) are provided for the classification of species as native or alien, and of alien species into

naturalized or invasive. Sample size (n, number of plots) is provided for the native range, followed by the

non-native range.

Species Native
range

Non-native
range

Invasive status Ref. n Family Growth
Form

Agropyron
cristatum

Mongolia AB Canada
BC, Canada

Naturalized 1, 2 83, 28 Poaceae Grass

Agrostis capillaris Germany
Austria
UK
Estonia

OH, USA Naturalized 3-6 319, 3 Poaceae Grass

Agrostis gigantea Mongolia BC, Canada Naturalized 2, 7 3, 34 Poaceae Grass
Agrostis
stolonifera

Austria
Estonia

BC, Canada Naturalized 2-5, 7 80, 26 Poaceae Grass

Alyssum simplex Italy Iran Invasive 8-11 45, 1 Brassicaceae Forb
Anagallis
arvensis

Israel Iran Invasive 8, 9,
12

82, 124 Primulaceae Forb

Arrhenatherum
elatius

Hungary
Germany
Austria
Italy
Estonia

ON, Canada Naturalized 2, 3, 5,
10, 11,
13, 14

330, 88 Poaceae Grass

Astragalus cicer Hungary AB, Canada Naturalized 2, 14,
15

47, 5 Fabaceae Forb

Axyris
amaranthoides

Mongolia AB, Canada Naturalized 2 15, 62 Amaranthaceae Forb

Bromus inermis Mongolia AB, Canada
ON, Canada
MT, USA

Invasive 1, 2, 7,
16, 17

172, 408 Poaceae Grass

Bromus
squarrosus

Hungary BC, Canada Naturalized 2, 14 23, 78 Poaceae Grass

Bromus tectorum Iran BC, Canada
OH, USA
MT, USA

Invasive 2, 6, 8,
9, 17

65, 164 Poaceae Grass



Buglossoides
arvensis

Hungary
Italy

Iran Invasive 8-11,
14

43, 58 Boraginaceae Forb

Capsella
bursapastoris

Germany
Israel

Iran Invasive 3, 4, 8,
9, 12

25, 125 Brassicaceae Forb

Carex stenophylla AB, Canada Iran Invasive 2, 8, 9 289, 176 Cyperaceae Sedge
Cirsium arvense Italy AB, Canada

Iran
OH, USA

Invasive 2, 8-
11, 18-
20

59, 58 Asteraceae Forb

Convolvulus
arvensis

Hungary
Germany
Italy

MT, USA Invasive 2-4,
10, 11,
14, 17

178, 21 Convolvulaceae Forb

Cynodon
dactylon

Israel
South
Africa

Hungary
Argentina
Brazil

Invasive 21-23 58, 95 Poaceae Grass

Daucus carota Germany
Israel

ON, Canada Naturalized 2-4,
12, 13

65, 36 Apiaceae Forb

Elymus repens Germany
Italy
Estonia

AB, Canada
BC, Canada

Invasive 2-5,
10, 11,
14, 24,
25

288, 286 Poaceae Grass

Erigeron
canadensis

MT, USA South Africa Naturalized 2, 26 7, 39 Asteraceae Forb

Erigeron
primulifolium

Brazil South Africa Naturalized 26, 27 5, 2 Asteraceae Forb

Festuca pratensis Germany
Austria
UK
Estonia

ON, Canada Naturalized 2-5 204, 6 Poaceae Grass

Galium album Germany
Estonia

ON, Canada Naturalized 2-5, 13 278, 6 Rubiaceae Forb

Lepidium
ruderale

Mongolia Iran Invasive 7-9 1, 5 Brassicaceae Forb

Linaria
genistifolia

Hungary BC, Canada Invasive 2, 14 3, 49 Plantaginaceae Forb

Lolium perenne Germany
UK
Italy

ON, Canada
Iran

Invasive 2-4, 8-
11

307, 188 Poaceae Grass

Lotus
corniculatus

Hungary
Germany
Austria
UK
Italy
Estonia

OH, USA Invasive 3-5,
10, 11,
13, 14,
28

299, 4 Fabaceae Forb

Lysimachia
nummularia

Estonia OH, USA Invasive 5, 28,
29

13, 14 Primulaceae Forb

Malva parviflora Israel Iran Invasive 8, 9,
12

5, 9 Malvaceae Forb



Medicago
lupulina

Iran
Italy
Estonia

BC, Canada
MT, USA

Invasive
(Canada)
Naturalized (US)

2, 5, 8-
11, 17

259, 129 Fabaceae Forb

Medicago
minima

Hungary Iran Invasive 8, 9,
14

11, 17 Fabaceae Forb

Medicago
polymorpha

Israel Iran Invasive 8, 9,
12

40, 5 Fabaceae Forb

Phleum pratense Germany
Italy
Estonia

BC, Canada Naturalized 2-5,
10, 11

223, 58 Poaceae Grass

Plantago
lanceolata

Hungary
UK
Italy
Estonia

Germany
ON, Canada
Iran

Naturalized
(Germany,
Canada)
Invasive (Iran)

2-5, 8-
11, 14

452, 454 Plantaginaceae Forb

Plantago ovata Israel Iran Invasive 8, 9,
12

4, 3 Plantaginaceae Forb

Poa bulbosa Hungary
Israel
Italy

Iran Invasive 8-12,
14

103, 171 Poaceae Grass

Polygonum
aviculare

Mongolia MT, USA Invasive 2, 7,
17, 24

2, 1 Polygonaceae Forb

Rhamnus
cathartica

Estonia ON, Canada
OH, USA

Invasive 2, 5,
28, 30

25, 3 Rhamnaceae Shrub

Rumex acetosella Germany BC, Canada Naturalized 2-4,
13, 31

32, 2 Polygonaceae Forb

Securigera varia Hungary ON, Canada Naturalized 2, 14 30, 127 Fabaceae Forb
Tagetes minuta Argentina South Africa Naturalized 21, 26 84, 5 Asteraceae Forb
Taraxacum
campylodes

Germany
Mongolia
Austria
Italy
Estonia

AB, Canada
BC, Canada
MT, USA
Argentina

Naturalized
(Canada)
Invasive
(Argentina,
USA)

2-5,
10, 11,
21, 24,
31, 32

293, 675 Asteraceae Forb

Trifolium
pratense

Germany
Austria
Iran
UK
Italy
Estonia

BC, Canada Naturalized 2-5, 8-
11

637, 50 Fabaceae Forb

Veronica
officinalis

Estonia ON, Canada Naturalized 2, 5 22, 1 Plantaginaceae Forb

Vicia sativa Italy Hungary Naturalized 3, 4,
10, 11,
14

11, 6 Fabaceae Forb



1. WCSP (2019) World checklist of selected plant families. Facilitated by the Royal Botanic Gardens, Kew.

http://wcsp.science.kew.org/. Accessed February-March 2017.

2. USDA, NRCS. 2019. The Plant Database. National Plant Data Team, Greensboro, NC, USA.

https://plants.sc.egov.usda.gov/java/. Accessed February-March 2017.

3. FloraWeb. Bundesamt für Naturschutz, Bonn, Germany. www.floraweb.de/. Accessed February-March

2017.

4. Klotz, 2003. Bioflor. Eine Datenbank mit biologisch-ökologischen Merkmale zur Flora von Deutschland.

Münster BfN-Schr. Vertrieb im Landwirtschftsverl. www2.ufz.de/biolflor/index.jsp. Accessed February-

March 2017.

5. Hultén & Fries (1986) Atlas of North European Vascular Plants North of the Tropic of Cancer, Volume I, II,

III

6. USU web Manual. Utah State University Intermountain herbarium. Utah, USA.

www.herbarium.usu.edu/. Accessed February-March 2017

7. eFloras (2008). Missouri Botanical Garden, St. Louis, MO & Harvard University Herbaria, Cambridge, MA.

http://www.efloras.org. Accessed February-March 2017.

8. Rechinger, K.H. (eds.) (1963-2005). Flora Iranica. Vol. 1-176. Akademishe Druck University, Graz.

9. Takhtajan, A; Th J Crovello; A Cronquist. 1986. Floristic Regions of the World. University of California

Press. Berkeley, USA.

10. Conti, F., Abbate, G., Alessandrini, A., & Blasi, C. (2005). An Annotated Checklist of the Italian Vascular

Flora.—Ministero dell’Ambiente e della Tutela del Territorio, Direzione per la Protezione della Natura.

Palombi ed. Rome, Italy, pp. 420.

11. Pignatti, S. (1982). Flora d'Italia. Edagricole, Bologna, Italy, pp. 732.

12. Zohary, M.,  Feinbruh-Dothan N.Flora Palaestina (1966-1986). Jerusalem, Israel Academy of Sciences and

Humanities.

13. Infoflora. The national data and information center of the Swiss flora. https://www.infoflora.ch/de/.

Accessed February-March 2017.

14. Horváth F., Dobolyi T., Morschhauser L., Lökös L., Karas L., Szerdahelyi T. (1995) Flora database 1.2 List

of Taxa and attributes. Vácrátót, Hungary.

15. Acharya  S. N., Kastelic J. P., Beauchemin K. A., Messenger D. F. (2005) A review of research progress on

cicer milkvetch (Astragalus cicer L.). Canadian Journal of Plant Science, 86: 49-62.

16. Otfinowski, R., Kenkel, N.C. & Catling, P.M. 2007. The biology of Canadian weeds. 134. Bromus inermis

Leyss. Canadian Journal of Plant Science 87: 183–198

http://wcsp.science.kew.org/.
https://plants.sc.egov.usda.gov/java/.
http://www.floraweb.de/.
http://www.herbarium.usu.edu/.
http://www.efloras.org./
https://www.infoflora.ch/de/.


17. Brooks R. E., Schofield E. K., McGregor R. L., Barkley T. M. (1986) Flora of the Great Plains. Univ. Press of

Kansas. Lawrence, Kansas, USA, pp. 1402.

18. Clements, D.R. and Catling, P.M. (2007). Invasive species issues in Canada - How can ecology

help?. Canadian Journal of Plant Science, 87(5): 989-992.

19. Nuzzo V. (1997) Element stewardship abstract for Cirsium arvense. Nature Conservancy, Arlington

Virginia, USA, pp 30.

20. Edwards, G.R., Bourdot, G.W. & Crawley, M.J. (2000) Influence of herbivory, competition and soil fertility

on the abundance of Cirsium arvense in acid grassland. Journal of Applied Ecology, 37, 321–334.

21. Instituto de Botánica Darwinion. Flora del conosur. http://www.darwin.edu.ar/. Accessed February-

March 2017.

22. Zenni RD, Ziller SR (2011) An overview of invasive plants in Brazil. Revista Brasil. Bot. 34:431-446.

23. Farsani, T.M.; Etemadi, N.; Sayed-Tabatabaei, B.E.; Talebi, M. (2012) Assessment of Genetic Diversity of

Bermudagrass (Cynodon dactylon) Using ISSR Markers. Int. J. Mol. Sci., 13, 383-392.

24. Fire Effects Information System.US Department of Agriculture, Forest Service, Rocky Mountain Research

Station, Missoula. https://www.fs.fed.us/. Accessed February-March 2017.

25. Werner & Rioux (1977) The biology of Canadian weeds.24. Agropyron repens; Kein 2001 - Quackgrass.

University of Alaska

26. Bromilow, C. (2010). Probleemplante en Indringeronkruide van Suid-Afrika. Briza Publications, Pretoria.

27. Boldrini et al. In preparation.

28. Gleason, H. A. and A. Cronquist (1991). Manual of vascular plants of Northeastern United States and

adjacent Canada. NY NY, New York Botanical Garden.

29. Zheng, W., Xu, X.-D., Dai, H. & Chen, L.-Q. (2009) Direct regeneration of plants derived from in vitro

cultured shoot tips and leaves of three Lysimachia species. Scientia Horticulturae, 122, 138–141.

30. Knight, K.S., Kurylo, J.S., Endress, A.G., Stewart, J.R. & Reich, P.B. (2007) Ecology and ecosystem impacts

of common buckthorn (Rhamnus cathartica): a review. Biological Invasions, 9, 925–937.

31. Klinkerberg, B. (ed.) 2018. E-Flora BC: electronic atlas of the flora of British Columbia. Lab for advanced

spatial analysis, department of geography, University of British Columbia, Vancouver, Canada.

http://ibis.geog.ubc.ca/biodiversity/eflora/. Accessed February-March 2017.

32. Stewart-Wade et al. (2002) The Biology of Canadian weeds. 117. Taraxacum officinale. Canadian Journal

of Plant Science 82: 825-853

http://www.darwin.edu.ar/.
https://www.fs.fed.us/.
http://ibis.geog.ubc.ca/biodiversity/eflora/.


Appendix S3 – All species vs. Eurasian species

Table S3.3: Differences at home vs. away for the 42 Eurasian species and for all 46 species. General

and generalized linear mixed model results of the effect of species range (home vs. away) on community

biomass, total species richness, native species richness and alien species richness of the areas occupied.

SE = standard error

Biogeogr. Origin Resp. variable Coefficient ± SE p-value

Eurasian Total biomass -0.11 ± 0.03 < 0.001

(42 spp) Total species richness 0.63 ± 0.05 < 0.001

Native species richness 1.03 ± 0.07 < 0.001

Alien species richness -3.73 ± 0.29 < 0.001

All 46 species Total biomass -0.11 ± 0.03 < 0.001

Total species richness 0.61 ± 0.05 < 0.001

Native species richness 0.98 ± 0.07 < 0.001

Exotic species richness -3.34 ± 0.27 < 0.001



Figure S3.1: Characteristics of the communities (plots) in which the 42 Eurasian species are found in

their native (home) and non-native (away) range. (A) Alien species richness, (B) native species richness,

(C) total species richness and (D) community biomass of the plots occupied by species in their native

(home) vs. non-native (away) range. Bars indicate mean ± se. Means per treatment were calculated by

averaging species’ means. See Appendix S2 for details on sample size for each of the 46 species included

and Table S3.3 for statistical outputs. * indicates significant differences among treatments (P < 0.05).



Appendix S4 – Species introduced to North America vs. elsewhere

Table S4.4: Differences at home vs. away for species introduced to North America and elsewhere.

General and generalized linear mixed model results of the effect of species range (home vs. away) on

community biomass, total species richness, native species richness and alien species richness of the

areas occupied. SE = standard error.

Introd. biogeogr range Resp. variable Coefficient ± SE p-value

North America Total biomass -0.09 ± 0.03 0.0085

(30 spp) Total species richness 0.91 ± 0.05 < 0.001

Native species richness 1.41 ± 0.07 < 0.001

Alien species richness -3.802 ± 0.34 < 0.001

Other Total biomass -0.16 ± 0.05 0.001

(20 spp) Total species richness 0.26 ± 0.08 < 0.001

Native species richness 0.37 ± 0.08 < 0.001

Alien species richness -3.57 ± 0.49 < 0.001



Figure S4.2: Characteristics of the communities in which species are found in their native (home) and non-

native (away) range, for species introduced to North America and elsewhere. (A) Alien species richness,

(B) native species richness, (C) total species richness and (D) community biomass of the plots occupied by

species in their native (home) vs. non-native (away) range. Means per treatment were calculated by

averaging species’ means. Bars indicate mean ± se. See Table S4.4 for details in sample size and statistical

outputs.



Appendix S5 – Species’ life cycles

Table S5.5: Differences at home vs. away across life cycles. General and generalized linear mixed model

results of the effect of species range (home vs. away) on community biomass, total species richness,

native species richness and alien species richness of the areas occupied. SE = standard error.

Life cycle Resp. variable Coefficient ± SE p-value

Short lived Total biomass -0.19 ± 0.07 0.007

(15 spp) Total species richness 0.38 ± 0.12 0.001

Native species richness 0.60 ± 0.15 < 0.001

Alien species richness -2.52 ± 0.07 < 0.001

Longed lived Total biomass -0.09 ± 0.03 0.009

(26 spp) Total species richness 0.67 ± 0.05 < 0.001

Native species richness 1.07 ± 0.08 < 0.001

Alien species richness -3.57 ± 0.03 < 0.001



Figure S5.3: Characteristics of the communities in which species are found in their native (home) and

non-native (away) range, depending on life cycle. (A) Alien species richness, (B) native species richness,

(C) total species richness and (D) community biomass of the plots occupied by species in their native

(home) vs. non-native (away) range. Means per treatment were calculated by averaging species’ means.

Bars indicate mean ± se. See Table S5.5 for details in sample size and statistical outputs.



Appendix S6 – Species’ growth forms

Table S6.6: Differences at home vs. away across growth forms. General and generalized linear mixed

model results of the effect of species range (home vs. away) on community biomass, total species

richness, native species richness and alien species richness of the areas occupied. SE = standard error.

Growth

forms

Resp. variable Coefficient ± SE p-value

Grasses Total biomass -0.12 ± 0.05 0.02

(14 spp) Total species richness 0.61 ± 0.08 < 0.001

Native species richness 1.06 ± 0.12 < 0.001

Alien species richness -3.21 ± 0.43 < 0.001

Forbs Total biomass -0.11 ± 0.04 0.005

(30 spp) Total species richness 0.72 ± 0.06 < 0.001

Native species richness 1.02 ± 0.08 < 0.001

Alien species richness -3.49 ± 0.35 < 0.001



Figure S6.4: Characteristics of the communities in which species are found in their native (home) and

non-native (away) range, depending on growth form (forbs, grasses). (A) Alien species richness, (B)

native species richness, (C) total species richness and (D) community biomass of the plots occupied by

species in their native (home) vs. non-native (away) range. Means per treatment were calculated by

averaging species’ means. Bars indicate mean ± se. See Table S6.6 for details in sample size and

statistical outputs.



Appendix S7 – European vs. non-European species

Table S7.7: Differences at home vs. away for European and non-European species. General and

generalized linear mixed model results of the effect of species range (home vs. away) on community

biomass, total species richness, native species richness and alien species richness of the areas occupied.

SE = standard error

Biogeogr. Origin Resp. variable Coefficient ± SE p-value

European Total biomass -0.09 ± 0.04 0.02

(29 spp) Total species richness 0.71 ± 0.05 < 0.001

Native species richness 1.08 ± 0.07 < 0.001

Alien species richness -3.51 ± 0.31 < 0.001

Non-European Total biomass -0.17 ± 0.05 0.002

(23 spp) Total species richness 0.53 ± 0.07 < 0.001

Native species richness 0.53 ± 0.07 < 0.001

Alien species richness -2.61 ± 0.33 < 0.001



Figure S7.5: Characteristics of the communities in which species are found in their native (home) and

non-native (away) range, for European and non-European species. (A) Alien species richness, (B) native

species richness, (C) total species richness and (D) community biomass of the plots occupied by species

in their native (home) vs. non-native (away) range. Means per treatment were calculated by averaging

species’ means. Bars indicate mean ± se. See Table S7.7 for details in sample size and statistical outputs.



Appendix S8 – Species-specific differences at home vs. away

Table S8.8: Species-specific differences in characteristics of the communities occupied at home vs.

away. Linear model results of the effect of species range (home vs. away) on community biomass, total

species richness, native species richness and alien species richness of the areas occupied. SE = standard

error.

Species Response variables Coefficient ± SE P-value
Agropyron cristatum Total biomass -0.45 ± 0.04 < 0.001

Total species richness 1.03 ± 0.08 < 0.001
Native species richness 2.17 ± 0.14 < 0.001
Alien species richness -2.09 ± 0.16 < 0.001

Agrostis capillaris Total biomass -0.47 ± 0.13 < 0.001
Total species richness 3.06 ± 0.95 0.001
Native species richness 17.3 ± 728 0.981
Alien species richness -2.44 ± 0.58 0.675

Agrostis gigantea Total biomass
Total species richness 0.49 ± 0.17 0.004
Native species richness 0.87 ± 0.18 < 0.001
Alien species richness -18.18 ± 2002 0.993

Agrostis stolonifera Total biomass -0.05 ± 0.03 0.126
Total species richness -0.43 ± 0.87 0.619
Native species richness 0.1 ± 0.05 0.060
Alien species richness 0.05 ± 0.06 0.384

Alyssum simplex Total biomass -0.64 ± 0.10 < 0.001
Total species richness 0.20 ± 0.24 0.42
Native species richness 0.32 ± 0.26 0.215
Alien species richness -26.99 ± 46535 1.00

Anagallis arvensis Total biomass -0.79 ± 0.03 < 0.001
Total species richness 0.70 ± 0.03 < 0.001
Native species richness 0.85 ± 0.04 < 0.001
Alien species richness -.20.94 ± 1716 0.99

Arrhenatherum elatius Total biomass -0.04 ± 0.02 0.05
Total species richness 1.55 ± 0.07 < 0.001
Native species richness 3.03 ± 1.65 < 0.001
Alien species richness -1.11 ± 0.08 < 0.001

Astragalus cicer Total biomass 0.08 ± 0.05 0.111
Total species richness 0.87 ± 0.17 < 0.001
Native species richness 0.87 ± 0.18 < 0.001
Alien species richness 0.56 ± 0.51 0.275

Axyris amaranthoides Total biomass -0.20 ± 0.07 0.004



Total species richness 0.79 ± 0.09 < 0.001
Native species richness 1.57 ± 0.19 < 0.001
Alien species richness -3.03 ± 0.58 < 0.001

Bromus inermis Total biomass -0.12 ± 0.02 < 0.001
Total species richness 0.67 ± 0.04 < 0.001
Native species richness 1.16 ± 0.06 < 0.001
Alien species richness -5.70 ± 0.71 <0.001

Bromus squarrosus Total biomass -0.12 ± 0.04 0.003
Total species richness -0.07 ± 0.09 0.386
Native species richness -0.04 ± 0.09 0.642
Alien species richness -3.44 ± 1.00 <0.001

Bromus tectorum Total biomass 0.16 ± 0.03 < 0.001
Total species richness 0.04 ± 0.06 0.452
Native species richness 0.22 ± 0.06 < 0.001
Alien species richness -0.44 ± 0.11 < 0.001

Buglossoides arvensis Total biomass -0.42 ± 0.05 < 0.001
Total species richness -0.41 ± 0.10 < 0.001
Native species richness -0.14 ± 0.11 0.185
Alien species richness -3.84 ± 0.50 < 0.001

Capsella bursapastoris Total biomass -0.06 ± 0.06 0.316
Total species richness 0.26 ± 0.05 < 0.001
Native species richness 0.43 ± 0.05 < 0.001
Alien species richness -0.23 ± 0.13 0.06

Carex stenophylla Total biomass -0.13 ± 0.02 < 0.001
Total species richness -0.33 ± 0.03 < 0.001
Native species richness -0.16 ± 0.03 < 0.001
Alien species richness -0.39 ± 0.06 < 0.001

Cirsium arvense Total biomass 0.15 ± 0.03 < 0.001
Total species richness 1.12 ± 0.05 < 0.001
Native species richness 1.38 ± 0.06 < 0.001
Alien species richness -21.2 ± 2023 0.992

Convolvulus arvensis Total biomass -0.12 ± 0.04 0.006
Total species richness 1.40 ± 0.10 < 0.001
Native species richness 1.84 ± 0.14 < 0.001
Alien species richness -1.02 ± 0.16 < 0.001

Cynodon dactylon Total biomass -0.13 ± 0.03 < 0.001
Total species richness -0.29 ± 0.05 < 0.001
Native species richness -0.31 ± 0.05 < 0.001
Alien species richness -2.39 ± 0.59 < 0.001

Daucus carota Total biomass -0.74 ± 0.07 < 0.001
Total species richness 1.52 ± 0.07 < 0.001
Native species richness 2.75 ± 0.13 < 0.001
Alien species richness -1.70 ± 0.16 < 0.001

Elymus repens Total biomass -0.36 ± 0.02 < 0.001
Total species richness 0.90 ± 0.04 < 0.001
Native species richness 1.51 ± 0.05 < 0.001
Alien species richness -1.93 ± 0.1 < 0.001



Erigeron canadensis Total biomass -0.57 ± 0.03 < 0.001
Total species richness 0.93 ± 0.15 < 0.001
Native species richness 0.36 ± 0.18 0.045
Alien species richness 4.02 ± 0.61 < 0.001

Erigeron primulifolium Total biomass -0.59 ± 0.08 < 0.001
Total species richness 1.96 ± 0.34 < 0.001
Native species richness 2.06 ± 0.36 < 0.001
Alien species richness 0.18 ± 1.15 0.875

Festuca pratensis Total biomass 0.07 ± 0.10 0.487
Total species richness 1.17 ± 0.30 < 0.001
Native species richness 2.31 ± 0.58 < 0.001
Alien species richness -2.43 ± 0.28 < 0.001

Galium album Total biomass -0.05 ± 0.08 0.524
Total species richness 1.16 ± 0.22 < 0.001
Native species richness 2.72 ± 0.47 < 0.001
Alien species richness -4.09 ± 0.27 < 0.001

Lepidium ruderale Total biomass 0.04 ± 0.16 0.835
Total species richness -0.83 ± 0.52 0.11
Native species richness -0.81 ± 0.52 0.12
Alien species richness -17.69 ± 9426 0.999

Linaria genistifolia Total biomass -0.50 ± 0.06 < 0.001
Total species richness -0.05 ± 0.19 0.781
Native species richness 0.25 ± 0.20 0.219
Alien species richness -20.34 ± 5442 0.997

Lolium perenne Total biomass 0.20 ± 0.02 < 0.001
Total species richness 0.61 ± 0.05 < 0.001
Native species richness 0.91 ± 0.06 < 0.001
Alien species richness -4.56 ± 0.38 < 0.001

Lotus corniculatus Total biomass -0.47 ± 0.17 0.006
Total species richness 1.15 ± 0.34 < 0.001
Native species richness 1.24 ± 0.34 < 0.001
Alien species richness -0.68 ± 0.51 0.177

Lysimanchia
nummularia

Total biomass 0.15 ± 0.03 < 0.001
Total species richness 0.52 ± 0.13 < 0.001
Native species richness 0.59 ± 0.14 < 0.001
Alien species richness -21.55 ± 7106 0.998

Malva parviflora Total biomass -0.10 ± 0.09 0.315
Total species richness -0.05 ± 0.13 0.701
Native species richness 0.34 ± 0.14 0.016
Alien species richness -24.15 ± 18893 0.999

Medicago lupulina Total biomass -0.16 ± 0.02 < 0.001
Total species richness 1.11 ± 0.05 < 0.001
Native species richness 1.39 ± 0.06 < 0.001
Alien species richness -0.68 ± 0.10 < 0.001

Medicago minima Total biomass -0.23 ± 0.06 < 0.001
Total species richness -0.53 ± 0.13 < 0.001
Native species richness -0.41 ± 0.15 0.005



Alien species richness -3.52 ± 1.01 < 0.001
Medicago polymorpha Total biomass 0.01 ± 0.08 0.92

Total species richness 0.27 ± 0.16 0.08
Native species richness 0.26 ± 0.16 0.10
Alien species richness 0.00 ± 0.48 1

Phleum pratense Total biomass -0.43 ± 0.03 < 0.001
Total species richness 1.04 ± 0.08 < 0.001
Native species richness 1.74 ± 0.11 < 0.001
Alien species richness -3.51 ± 0.24 < 0.001

Plantago lanceolata Total biomass 0.03 ± 0.01 0.008
Total species richness 0.27 ± 0.02 < 0.001
Native species richness 0.35 ± 0.02 < 0.001
Alien species richness -4.65 ± 0.31 < 0.001

Plantago ovata Total biomass -0.32 ± 0.20 0.159
Total species richness 0.30 ± 0.21 0.155
Native species richness 0.56 ± 0.23 0.015
Alien species richness -22.51 ± 12812 0.999

Poa bulbosa Total biomass -0.43 ± 0.03 < 0.001
Total species richness 0.51 ± 0.06 < 0.001
Native species richness 0.77 ± 0.06 < 0.001
Alien species richness -5.72 ± 1.00 < 0.001

Polygonum aviculare Total biomass
Total species richness 0.91 ± 0.49 0.061
Native species richness 1.39 ± 0.61 0.024
Alien species richness -24.40 ± 49252 0.999

Rhamnus cathartica Total biomass -0.29 ± 0.04 < 0.001
Total species richness 1.68 ± 0.28 < 0.001
Native species richness 2.63 ± 0.45 < 0.001
Alien species richness -24.40 ± 13939 0.998

Rumex acetosella Total biomass -0.26 ± 0.16 0.124
Total species richness 0.11 ± 0.18 0.54
Native species richness 0.17 ± 0.19 0.377
Alien species richness 0.82 ± 0.72 0.25

Securigera varia Total biomass 0.11 ± 0.02 < 0.001
Total species richness 1.42 ± 0.06 < 0.001
Native species richness 2.78 ± 0.10 < 0.001
Alien species richness -1.22 ± 0.19 < 0.001

Tagetes minuta Total biomass -0.12 ± 0.15 0.422
Total species richness 1.73 ± 0.37 < 0.001
Native species richness 1.69 ± 0.40 < 0.001
Alien species richness 16.2 ± 1551 0.992

Taraxacum campylodes Total biomass -0.06 ± 0.02 < 0.001
Total species richness 0.88 ± 0.02 < 0.001
Native species richness 1.24 ± 0.03 < 0.001
Alien species richness -1.93 ± 0.07 < 0.001

Trifolium pratense Total biomass -0.65 ± 0.03 < 0.001
Total species richness 1.12 ± 0.09 < 0.001



Native species richness 1.81 ± 0.13 < 0.001
Alien species richness -2.10 ± 0.10 < 0.001

Veronica officinalis Total biomass -0.07 ± 0.08 0.338
Total species richness 1.48 ± 0.41 < 0.001
Native species richness 2.57 ± 0.71 < 0.001
Alien species richness -26.69 ± 40367 0.999

Vicia sativa Total biomass 0.04 ± 0.04 0.426
Total species richness 0.14 ± 0.11 0.194
Native species richness 0.18 ± 0.11 0.10
Alien species richness -20.61 ± 7725 0.998



Figure S8.6: Species-specific differences in alien species richness at home vs. away. Bars indicate mean

± se. * indicates significant differences (P < 0.05).



Figure S8.7: Species-specific differences in native species richness at home vs. away. Bars indicate

mean ± se. * indicates significant differences (P < 0.05).



Figure S8.8: Species-specific differences in total species richness at home vs. away. Bars indicate mean

± se. * indicates significant differences (P < 0.05).



Figure S8.9: Species-specific differences in community biomass at home vs. away. Bars indicate mean ±

se. * indicates significant differences (P < 0.05).



Appendix S9 – Grid scale results

Table S9.9: Differences at home vs. away for the 46 species at the grid (8 x 8 m) scale. General and

generalized linear mixed model results of the effect of species range (home vs. away) on community

biomass, total species richness, native species richness and alien species richness of the grids occupied.

SE = standard error

Resp. variable Coefficient ± SE p-value

Total biomass -0.12 ± 0.03 < 0.001

Total species richness 1.05 ± 0.09 < 0.001

Native species richness 0.94 ± 0.06 < 0.001

Alien species richness -1.86 ± 0.01 < 0.001



Figure S9.10: Characteristics of the grids (8 x 8 m) in which the 46 species are found in their native

(home) and non-native (away) range. (A) Alien species richness, (B) native species richness, (C) total

species richness and (D) community biomass of the plots occupied by species in their native (home) vs.

non-native (away) range. Bars indicate mean ± se. Means per treatment were calculated by averaging

species’ means. See Table S9.9 for statistical outputs. * indicates significant differences among

treatments (P < 0.05).


