Velka anotace — navrh:

Vysledek 1: (struény popis vysledku, max. 200 znaki)
Jako prvni jsme popsali souc¢asné globaini rozlozeni diverzity neplivodnich rostlin a procesy mezikontinentélni vymény
rostlinnych druh, které k nému vedly

Anotace :

Nazev ¢esky: Mezikontinentdlni zavlékani rostlinnych druh( a globalni rozloZeni diverzity neplvodnich flor

Nazev anglicky: Global exchange and continental accumulation of non-native plants

Popis ¢esky (max. 500 znakd): Prvni celosvétova analyza zavlékani rostlin mezi kontinenty v disledku lidské ¢innosti,
zaloZena na unikatni databazi vyskytu zdomacnélych druhi ve 481 pevninskych a 362 ostrovnich regionech, ukazala,
Ze 13 168 rostlinnych druh(, coZ odpovida 3,9% svétové flory, se trvale vyskytuje mimo oblast svého plvodniho
rozsiteni. Zavlékani probihalo zejména z kontinentd na severni polokouli do ostatnich ¢asti svéta (obr. 1).

Popis anglicky: The first comprehensive analysis of the global accumulation and exchange of alien plant species based
on a unique global database of naturalized alien plant species in 481 mainland and 362 island regions. In total, 13,168
plant species, corresponding to 3.9% of the extant global vascular flora, are naturalized somewhere on the globe as a
result of human activity. Continents in the Northern Hemisphere are the major donors of naturalized alien species to
all other continents (Fig. 1).
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Nazev ilustrace ¢esky: Vyména neplvodnich druhd mezi kontinenty.

Nazev ilustrace anglicky: Flow of naturalized plant species among continents.

Popis ilustrace Cesky: Obr. 1. Schématické znazornéni clovékem podminénych presunt rostlin mezi jednotlivymi
kontinenty. Kazdy kontinent je jak zdrojem (v oblasti dvojité ¢ary po obvodu), tak prijemcem (prazdné misto ve
vnitinim kruhu). Sitka €ary znazorfiujici vyménu proporciondlné odpovida poctu druh(. V grafu je také ukazano to, 7e
druhy mohou byt v jedné ¢asti kontinentu plvodni a v jiné neplvodni. Prevzato z van Kleunen et al., Nature 525: 100-
103, 2015.

Popis ilustrace anglicky: Fig. 1. Observed flows of naturalized species. The continents are ordered according to
decreasing importance as sources. Each tick along the outer circle corresponds to 1,000 species. Left (white) parts of
inner bars along the circle represent flows of imported species; right (coloured) parts represent exported species.
Taken from van Kleunen et al., Nature 525: 100-103, 2015.
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Result 1: Naturalization of central-European plants in North America results from the interplay of habitat legacy,
propagule pressure and species traits

Naturalization of central European plants in North America, measured by the number of regions invaded, most
strongly depends on the residence time in the invaded range (i.e. the time elapsed since the introduction of the
species to North America) and on the number of habitats occupied by species in their native range. In addition to
these factors, several biological traits contribute to the invasion success indirectly, via their effect on the number of
native range habitats occupied and on the probability of cultivation in the native range. Persistent seed banks and
longer flowering periods are positively correlated with number of native habitats, while slow growth is negatively
correlated with native range cultivation (Fig. 2). However, the importance of the biological traits is nearly an order of
magnitude less than that of the larger scale drivers and highly dependent on the invasion stage (1). In another paper
we point that by including information on those species traits that are not usually available in multispecies analyses,
such as quantitative data on reproductive output, we can increase the explanatory power of species traits in
distinguishing between alien species that reach the final stage of the invasion process and dominate the local
communities from those that do not (2). The role of habitats in native range that appeared important in the
comprehensive main model (1) was further explored by examining the structure of native-range habitats of selected
invasive plants, considered as the worst plant invaders worldwide. Most invaders were found to recruit from habitats
that occupy large areas worldwide, such as forest, grassland and riparian (3). Finally, the biogeographical approach to
invasions became a basis for suggesting a theoretical framework that, by using a simple mathematical framework,
quantifies the invasiveness of species along two axes: (i) interspecific differences in performance among native and
introduced species within a region, and (ii) intraspecific differences between populations of a species in its native and
introduced ranges. Invasiveness, as measured by real data, was better explained by inter-specific variation in invasion
potential than biogeographical changes in performance (4).

1. Pysek P., Manceur A. M., Alba C., McGregor K. F., Pergl J., Stajerova K., Chytry M., Danihelka J., Kartesz J.,
KlimeSova J., Lu¢anova M., Moravcova L., Nishino M., Sadlo J., Suda J., Tichy L. & Kiihn I. (2015) Naturalization of
central European plants in North America: species traits, habitats, propagule pressure, residence time. Ecology 96:
762-774 (doi: 10.1890/14-1005.1). — 2. Moravcova L., PySek P., Jarosik V. & Pergl J. (2015) Getting the right traits:
reproductive and dispersal characteristics predict the invasiveness of herbaceous plant species. PLoS One 10:
€0123634 (doi:10.1371/journal.pone.0123634). — 3. Hejda M., Chytry M., Pergl J. & Pysek P. (2015): Native-range
habitats of invasive plants: are they similar to invaded-range habitats and do they differ according to the geographical
direction of invasion? — Diversity and Distributions 21: 312-321 (doi: 10.1111/ddi.12269). — 4. Colautti R. I., Parker J.
D., Cadotte M. W., Pysek P., Brown C. S., Sax D. F. & Richardson D. M. (2014) Quantifying the invasiveness of species.
NeoBiota 21: 7-27 (doi: 10.3897/neobiota.21.5310)

Fig. 2. A path analysis fitted to predict the number of North American regions in which central European species
have become naturalized. The width and magnitude of an arrow showing the relationships between drivers is
proportional to the value of the coefficient. Boldface type distinguishes the response variable (number of North
American regions) from explanatory ones. Coefficients following trait names indicate their effects on the number of
habitats/cultivation in native range. Taken from Py3ek et al., Ecology 96: 762-774, 2015.
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Vysledek 1: Naturalizace stfedoevropskych rostlin v Severni Americe zavisi na stanovistni prislusnosti, pfisunu
diaspor a druhovych vlastnostech

Pravdépodobnost zdomacnéni stfedoevropskych rostlin v Severni Americe, vyjadiend poctem regionl, ze kterych je
druh udavan, je vyssi u druhl zavlecenych dfive a téch, které se v oblasti pdvodniho rozsifeni vyskytuji v SirSim rozmezi
stanovistnich typ(. K Uspésné naturalizaci vedle toho pfispiva i nékolik biologickych vlastnosti, byt nepfimo (schopnost
tvorit pretrvavajici plidni banku semen, kvést po dlouhé obdobi v roce a rychle rlst), prostfednictvim toho, Ze ovliviuji
zminénou habitatovou niku a spolurozhoduji o tom, zda je druh v domacim arealu péstovan. Vliv biologickych
vlastnosti na pravdépodobnost naturalizace je vSak fadové nizsi nez efekt vyse zminénych klicovych faktor( (1). V dalsi
praci ukazujeme, Ze vypovidaci schopnost biologickych vlastnosti Ize zvysit tim, Ze zahrneme informace o vlastnostech,
které zpravidla nejsou k dispozici, jako napf. kvantitativni méreni reprodukénich charakteristik (2). Vliv toho, na jakych
stanovistich se druh vyskytuje v plvodnim arealu, jsme zkoumali v dal$im ¢lanku. Ukazalo se, Ze vétSina celosvétové
vyznamnych invaznich druhd se v pdvodnim arealu vyskytuje v lesnich, travinnych a pobreznich spolecenstvech (3).
Biogeograficky pristup k invazim jsme vyuZili k navrzeni teoretického ramce, v némz je invazivnost druhu vyjadrena
polohou na dvou kvantitativné vyjadfenych osach, zohledriujicich (i) mezidruhové rozdily v projevech plvodnich a
nepuvodnich druhl regionu, v némz invaze probiha, a (ii) vnitrodruhové rozdily mezi populacemi zavle¢eného druhu

v novém a plvodnim aredlu. Aplikace rdmce na realna data naznacuje, Ze prvni z vySe uvedenych mozZnosti je Casté;jsi
(4).

1. Pysek P., Manceur A. M., Alba C., McGregor K. F., Pergl J., Stajerova K., Chytry M., Danihelka J., Kartesz J.,
KlimeSova J., Lu¢anova M., Moravcova L., Nishino M., Sadlo J., Suda J., Tichy L. & Kiihn 1. (2015) Naturalization of
central European plants in North America: species traits, habitats, propagule pressure, residence time. Ecology 96:
762—774 (doi: 10.1890/14-1005.1). — 2. Moravcova L., PySek P., Jarosik V. & Pergl J. (2015) Getting the right traits:
reproductive and dispersal characteristics predict the invasiveness of herbaceous plant species. PLoS One 10:
€0123634 (doi:10.1371/journal.pone.0123634). — 3. Hejda M., Chytry M., Pergl J. & Pysek P. (2015): Native-range
habitats of invasive plants: are they similar to invaded-range habitats and do they differ according to the geographical
direction of invasion? — Diversity and Distributions 21: 312—321 (doi: 10.1111/ddi.12269). — 4. Colautti R. I., Parker J.
D., Cadotte M. W., Pysek P., Brown C. S., Sax D. F. & Richardson D. M. (2014) Quantifying the invasiveness of species.
NeoBiota 21: 7-27 (doi: 10.3897/neobiota.21.5310)

Obr. 2. Analyza cest popisujici pravdépodobnost naturalizace stfedoevropskych rostlinnych druh( v Severni Americe.
Sitka a smér Sipek odpovidaji sile vlivu jednotlivych faktord. Koeficienty za oznac¢enim vlastnosti vyjadfuji vliv na pocet
stanovist, ve kterych se druh vyskytuje v pivodnim arealu, a na pravdépodobnost péstovani. Pfevzato z PySek et al.,
Ecology 96: 762-774, 2015.



Results 2: Towards understanding and quantification of alien species’ impacts

Using the same scoring system of impacts by alien taxa as diverse as invertebrates, vertebrates and plants, we found
that alien mammals in Europe have the highest impact (Fig. 3). For mammals and birds, the impacts in invaded ranges
outside Europe are broadly similar to those recorded for alien species within Europe. This indicates that a
consideration of the known impacts of a species in other regions can be generally useful for predictions in this
continent. Once more data are collated from different geographical regions and habitats using standard protocols, risk
assessments for alien species based on rigorous measures of impact could be improved by taking into account local
variation, and context-dependence of impacts (1). In another study we show, by revealing the presence of a
phylogenetic signal on the magnitude of the impacts of non-native plants on resident plant and animal richness, that
closely related non-native plants tend to have similar impacts; this supports the need to include the phylogenetic
similarity of non-native plants to known invaders in risk assessment analysis (2). As a recent trend, current research on
impacts of biological invasion is directed towards using existing data in a standardized way (3) but also on designing
data collecting protocols for studies measuring the effects of invasive species in the field (4); example of the latter is
the Global Invader Impact Network (GIIN), a coordinated distributed experiment composed of an observational and
manipulative methodology for quantifying baseline ecological impacts of a range of species around the world (5).
Unfortunately, data that cannot properly inform about impacts are still being used in the literature which leads to
inappropriate analyses and misleading inferences regarding the impacts of non-native species (6).

1. Kumschick S., Bacher S., Evans T., Markova Z., Pergl J., Pysek P., Vaes-Petignat S., van der Veer G., Vila M. &
Nentwig W. (2015) Comparing impacts of alien plants and animals using a standard scoring system. Journal of Applied
Ecology 52: 552-561 (doi: 10.1111/1365-2664.12427). — 2. Vila M., Rohr R. P., Espinar J. L., Hulme P. E., Pergl J., Le
Roux J., Schaffner U. & Pysek P. (2015) Explaining the variation in impacts of non-native plants on local-scale species
richness: the role of phylogenetic relatedness. Global Ecology and Biogeography 24: 139-146 (doi:
10.1111/geb.12249). — 3. Hawkins C. L., Bacher S., Essl F., Hulme P. E., Jeschke J. M., Kiihn 1., Kumschick S., Nentwig
W., Pergl J., Pysek P., Rabitsch W., Richardson D. M., Vila M., Wilson J. R. U., Genovesi P. & Blackburn T. M. (2015)
Framework and guidelines for implementing the proposed IUCN Environmental Impact Classification for Alien Taxa
(EICAT). Diversity and Distributions 21: 1360-1363 (doi: 10.1111/ddi.12379). — 4. Kumschick S., Gaertner M., Vila M.,
Essl F., Jeschke J. M., Pysek P., Ricciardi A., Bacher S., Blackburn T. M., Dick J. T. A., Evans T., Hulme P. E., Kihn [,
Mrugata A., Pergl J., Rabitsch W., Richardson D. M., Sendek A. & Winter M. (2015) Ecological impacts of alien species:
quantification, scope, caveats and recommendations. BioScience 65: 55-63 (doi: 10.1093/biosci/biu193). — 5. Barney J.
N., Tekiela D. R., Barrios-Garcia M. N., Dimarco R. D., Hufbauer R. A., Leipzig-Scott P., Nufiez M. A., Pauchard A., PySek
P., Vitkova M. & Maxwell B. D. (2015) Global Invader Impact Network (GIIN): towards standardized evaluation of the
ecological impacts of invasive plants. — Ecology and Evolution 5: 2878-2889 (doi: 10.1002/ece3.1551). — 6. Hulme P. E.,
Pauchard A., Pysek P., Vila M., Alba C., Blackburn T. M., Bullock J. M., Chytry M., Dawson W., Dunn A. M., Essl| F.,,
Genovesi P., Maskell L. C., Meyerson L. A., Nuiiez M. A,, Pergl J., Pescott O. L., Pocock M. J. O, Richardson D. M., Roy
H. E., Smart S. M., Stajerova K., Stohlgren T. J., van Kleunen M. & Winter M. (2015) Challenging the view that invasive
non-native plants are not a significant threat to the floristic diversity of Great Britain. Proceedings of the National
Academy of Sciences of the United States of America 112: E2988—E2989 (doi: 10.1073/pnas.1506517112)

Fig. 3. Average scores of impact per taxonomic group and impact category for species with impact scores >0
(i.e. the species for which at least one impact record was found in the respective impact category). Taken from
Kumschick et al., Journal of Applied Ecology 52: 552-561, 2015.
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Vysledek 2: Na cesté ke kvantitativnimu vyjadreni dusledkt biologickych invazi

PouZiti jednotného pfistupu k hodnoceni impaktu neplvodnich druhl pro rizné skupiny taxont (bezobratli,
obratlovci, rostliny) ukdzalo, Ze nejvétsi impakt maji v Evropé neplvodni savci (obr. 3). Impakt savcl a ptakl v Evropé
zhruba odpovida tomu, jaky dopad maji jejich invaze v jinych ¢astech svéta, coz znameng, Ze tyto informace lze pouzit
k predikci impaktl jednotlivych druhd, které jesté nebyly do Evropy zavleceny. Pokud budou za pouZiti stejného
skorovaciho systému ziskdna data z ostatnich oblasti, umozZni to pti hodnoceni rizik brat v ivahu i lokdlné podminénou
variabilitu impaktu a jeho zavislost na daném kontextu (1). V dalsi studii, zamérené specialné na rostliny, ukazujeme,
Ze fylogeneticky blizce pribuzné invazni rostliny maji tendenci mit podobny impakt; informaci o impaktu blizce
pfibuznych invaznich druh, pro néz existuji informace o impaktu, lze také vyuZit ke zpfesnéni regionalni analyzy rizik
(2). V soucasné dobé se vyzkum impaktu ubira dvéma sméry, jednak ke standardizaci vyuziti stavajicich dat (3), ale
také ke sjednoceni metodiky studii, které sbiraji primarni data o impaktu v terénu (4, 5). BohuZel se stale vyskytuji
pripady, kdy jsou nevhodna data ucelové pouzivana k vyvozovani zavadéjicich zavérl a bagatelizaci dopadu
biologickych invazi (6).

1. Kumschick S., Bacher S., Evans T., Markova Z., Pergl J., Pysek P., Vaes-Petignat S., van der Veer G., Vila M. &
Nentwig W. (2015) Comparing impacts of alien plants and animals using a standard scoring system. Journal of Applied
Ecology 52: 552-561 (doi: 10.1111/1365-2664.12427). — 2. Vila M., Rohr R. P., Espinar J. L., Hulme P. E., Pergl J., Le
Roux J., Schaffner U. & Pysek P. (2015) Explaining the variation in impacts of non-native plants on local-scale species
richness: the role of phylogenetic relatedness. Global Ecology and Biogeography 24: 139-146 (doi:
10.1111/geb.12249). — 3. Hawkins C. L., Bacher S., Essl F., Hulme P. E., Jeschke J. M., Kiihn 1., Kumschick S., Nentwig
W., Pergl J., PySek P., Rabitsch W., Richardson D. M., Vila M., Wilson J. R. U., Genovesi P. & Blackburn T. M. (2015)
Framework and guidelines for implementing the proposed IUCN Environmental Impact Classification for Alien Taxa
(EICAT). Diversity and Distributions 21: 1360-1363 (doi: 10.1111/ddi.12379). — 4. Kumschick S., Gaertner M., Vila M.,
Essl F., Jeschke J. M., Pysek P., Ricciardi A., Bacher S., Blackburn T. M., Dick J. T. A., Evans T., Hulme P. E., Kihn [,
Mrugata A., Pergl J., Rabitsch W., Richardson D. M., Sendek A. & Winter M. (2015) Ecological impacts of alien species:
quantification, scope, caveats and recommendations. BioScience 65: 55-63 (doi: 10.1093/biosci/biu193). — 5. Barney J.
N., Tekiela D. R., Barrios-Garcia M. N., Dimarco R. D., Hufbauer R. A., Leipzig-Scott P., Nuiiez M. A,, Pauchard A., Pysek
P., Vitkova M. & Maxwell B. D. (2015) Global Invader Impact Network (GIIN): towards standardized evaluation of the
ecological impacts of invasive plants. — Ecology and Evolution 5: 2878-2889 (doi: 10.1002/ece3.1551). — 6. Hulme P. E.,
Pauchard A., Pysek P., Vila M., Alba C., Blackburn T. M., Bullock J. M., Chytry M., Dawson W., Dunn A. M., Essl F.,
Genovesi P., Maskell L. C., Meyerson L. A., Nuiiez M. A., Pergl J., Pescott O. L., Pocock M. J. O., Richardson D. M., Roy
H. E., Smart S. M., Stajerova K., Stohlgren T. J., van Kleunen M. & Winter M. (2015) Challenging the view that invasive
non-native plants are not a significant threat to the floristic diversity of Great Britain. Proceedings of the National
Academy of Sciences of the United States of America 112: E2988—E2989 (doi: 10.1073/pnas.1506517112)

Obr. 3. Primérny impakt pro jednotlivé taxonomické skupiny neplvodnich druh(l v Evropé&, usporadany podle
kategorie (typu) impaktu. Pfevzato z Kumschick et al., Journal of Applied Ecology 52: 552-561, 2015.



Result 3: Alien plants invade communities that are phylogenetically clustered

Patterns of phylogenetic relatedness of species within community types (phylogenetic structure) are often used to
infer processes of community assembly, yet the causes of these patterns remain poorly understood. Here we ask
whether phylogenetic structure of extant plant species pools is related to availability of corresponding habitats in the
geological history. Our analyses suggest that habitat age has a strong effect on phylogenetic structure of species pools
of extant plant community types. Based on these results, we argue that history of the analysed species pools at a
geological time scale should be considered whenever differences in phylogenetic structure are discussed and
interpreted (1). In another study we show that phylogenetic relatedness of invaders to native species promotes
invasion because of their shared adaptations to the same environments. Alien species more strongly invade
community types that are phylogenetically clustered, and because they tend to be related to native species, invaded
community types become even more clustered (2).

1. Lososova Z., Smarda P.,Chytry M., Purschke O., PySek P., Sadlo J., Tichy L. & Winter M. (2015) Phylogenetic
structure of plant species pools reflects habitat age on the geological time scale. Journal of Vegetation Science 26:
1080-1089 (doi: 10.1111/jvs.12308). — 2. Lososova Z., de Bello F., Chytry M., Kiihn 1., Pysek P., Sadlo J., Winter M. &
Zeleny D. (2015) Alien plants invade more phylogenetically clustered communities and cause their even stronger
clustering. Global Ecology and Biogeography 24: 786—794 (doi: 10.1111/geb.12317)

Fig. 4. The relationship between the number of alien species in the species pools and the phylogenetic diversity of the
native part of the species pools expressed by mean phylogenetic distance indices for 88 central-European plant
community types. Alien species are divided into archaeophytes and neophytes according to their residence time.
Taken from Lososova et al., Global Ecology and Biogeography 24: 786—-794, 2015.
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Vysledek 3: Neptivodni rostliny invaduji spole€enstva s vy$Sim stupném fylogenetického shlukovani

Fylogeneticka pribuznost druht v rdmci jednotlivych typ( rostlinnych spolecenstev (tzv. fylogeneticka struktura) je
Casto pouzivana k vyvozovani predstavy o procesech, jez vedly k sou¢asnému druhovému slozeni, pri¢inam téchto
procesl vsak stale dobfe nerozumime. Studovali jsme, zda je fylogeneticka struktura zasoby druh( soucasnych
spolecenstev, reprezentujicich jednotlivé stanovistni typy, odrazem existence dotyéného habitatu v pribéhu
geologické historie. Analyza ukazala, Ze stafi habitatu ma vyznamny vliv na fylogenetickou strukturu souboru druhd,
jeZ jsou na néj v soucasnosti vazané (1). V dalSim kroku jsme ukazali, Ze vyssi fylogenetickd pfibuznost mezi druhy,
které do spolecenstva invaduji, a druhy, které jsou v ném pritomné, zvysuje pravdépodobnost invaze. NepUvodni
druhy invaduji snaze spolecenstva, pro které je typicky vyssi stupen fylogenetického shlukovani, a protoze jsou
pfibuzné plvodnim druhlm, spolecenstvo po invazi vykazuje jesté vyssi miru tohoto parametru (2).

1. Lososova Z., Smarda P.,Chytry M., Purschke O., Py$ek P., Sadlo J., Tichy L. & Winter M. (2015) Phylogenetic
structure of plant species pools reflects habitat age on the geological time scale. Journal of Vegetation Science 26:



1080-1089 (doi: 10.1111/jvs.12308). — 2. Lososova Z., de Bello F., Chytry M., Kiihn 1., PySek P., Sadlo J., Winter M. &
Zeleny D. (2015) Alien plants invade more phylogenetically clustered communities and cause their even stronger
clustering. Global Ecology and Biogeography 24: 786—794 (doi: 10.1111/geb.12317)

Obr. 4. Vztah mezi po¢tem neptvodnich druhl vazany na doty¢ny habitat a fylogenetickou diverzitou plvodnich
druhll na néj vazanych, vyjadreny pro 88 typu stredoevropskych rostlinnych spolecenstev. NepUvodni druhy jsou

rozdéleny na dvé skupiny podle doby zavleceni (dfivéjsi archeofyty a pozdéjsi neofyty). Pfevzato z Lososova et al.,
Global Ecology and Biogeography 24: 786—794, 2015.



