Velka anotace - navrh:

Vysledek 1: (struény popis vysledku, max. 200 znakii)
Navrhli jsme standardni metodu hodnoceni environmentalnich dopadi invazi, vychazejici z mechanismd, které
je podminuji, pouZitelnou na rGzné urovni ekologické komplexity a ¢asoprostorového usporadani.

Anotace :

Nazev Cesky: Klasifikace neplvodnich druh rostlin a Zivocdichd na zakladé dasledk jejich invazi: na cesté

k Cernému seznamu IUCN

Nazev anglicky: Classification of alien plant and animal species based on the impacts of their invasions:
towards an IUCN Black List

Popis ¢esky (max. 500 znaka): DGsledky biologickych invazi jsou velmi proménlivé v zavislosti na invadujicim
druhu a invadovaném ekosystému (1-3), nelze je predpovédét na zakladé invazivnosti (4) a vyzkum trpi
nejednotnou metodologii (5). Navrhli jsme standardni metodu hodnoceni environmentélnich dopad invazi,
vychazejici z mechanismu, které je podminuji a které pouziva International Union for Conservation of Nature
(IUCN). Klasifikaci Ize pouZit na rGizné Urovni ekologické komplexity a ¢asoprostorového usporadani (obr. 1).
Popis anglicky: Alien species impacts vary greatly across species and ecosystems (1-3), cannot be predicted
based on species’ invasiveness (4) and studies are often biased by using unclear methodology (5). We propose
a standardized method to evaluate the magnitudes of environmental impacts (1), driven by mechanisms
recognized by the International Union for Conservation of Nature (IUCN). The classification applies to different
levels of ecological complexity, and spatial and temporal scales (Fig. 1).
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Nazev ilustrace Cesky: Obr. 1. Kategorie klasifikace neplivodnich druhd podle dasledk jejich invazi.

Nazev ilustrace anglicky: Fig. 1. The different categories in the alien species impact scheme.

Popis ilustrace ¢esky: Dopady invazi jsou pro kazdy mechanismus (napt. kompetice, hybridizace, predace)
hodnoceny prostrednictvim semikvantitativni stupnice (od minimalnich az po masivni). Schéma umoznuje
zaclenit i druhy, které nebyly dosud zkoumany nebo nemaji Zadné neplvodni populace, ¢i pro né neexistuje
dostatek dat.

Popis ilustrace anglicky: The classification system uses five semi-quantitative scenarios describing impacts
under each mechanism (e.g. competition, predation, hybridization) to assign species to different levels of
impact, ranging from Minimal to Massive, with assignment corresponding to the highest level of deleterious
impact associated with any of the mechanisms. The scheme also includes categories for species that are Not
Evaluated, have No Alien Population, or are Data Deficient, and a method for assigning uncertainty to all the
classifications.
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Result 1: Taxonomic challenges of, and for, biological invasions
(in cooperation with Flow Cytometry Lab)

A lack of taxonomic expertise, and by implication a dearth of taxonomic products such as identification tools,
has become a trend (Fig. 1) and hindered progress in understanding and managing biological invasions. This is
so because biosecurity strategies, legislation dealing with invasive species, quarantine, weed surveillance and
monitoring all depend on accurate and rapid identification of non-native taxa. However, such identification can
be challenging because the taxonomic skill base in most countries is diffuse and lacks critical mass, and
identifications can impede ecological studies (1). Better integration of classical alpha taxonomy and modern
genetic taxonomic approaches will improve the accuracy of species identification, and further refine taxonomic
classification at the level of populations and genotypes in the field and laboratory; one example of a genus for
which this is highly relevant is Phragmites (2). Taxonomy not only plays a critical role in the study of plant
invasions, but in turn benefits from the insights gained from these studies; biological invasions have provided
important tests of basic theories about species concepts (1).

1. Pysek P., Hulme P. E., Meyerson L. A., Smith G. F., Boatwright J. S., Crouch N. R., Figueiredo E., Foxcroft L. C.,
Jarosik V., Richardson D. M., Suda J. & Wilson J. R. (2013) Hitting the right target: taxonomic challenges of, and
for, biological invasions. AoB Plants 5: plt042 (doi: 10.1093/aobpla/plt042).

2. Meyerson L. A., Pergl J. & PySek P. (2014) Making waves about spreading weeds. Science 344: 1236.
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Fig. 1. Trends in botanical interest at the Department of Botany, Charles University in Prague, Czech Republic
over the last 50 years, expressed as the percentage of theses (master, doctoral, habilitation) by decades for
areas relevant to plant invasion studies; those of interest for ‘taxonomy of invasions’, i.e. related to
identification of alien species, are in red. Based on a total sample of 1018 theses completed in the examined
period, with numbers for decades shown above bars.

Vysledek 1: Taxonomie rostlinnych invazi
(ve spoluprdci s Laboratori prutokové cytometrie)

Nedostatek taxonomické odbornosti, ktery se nadale prohlubuje (obr. 1), a z toho vyplyvajici nedostatek
taxonomickych produktd, jako jsou urcovaci prirucky ci klice, zpomaluje pokrok v porozuméni biologickym
invazim a jejich managementu. DUvodem je, Ze legislativa zahrnujici invazni druhy, karanténni opatfeni na jejich
potlaceni, jakoZ i sledovani a monitoring téchto druh( klicovym zplsobem zavisi na jejich pfesné a rychlé
identifikaci. Spravné uréeni druhl vSak mudzZe byt problematické, protoZe ve vétsiné zemi je taxonomicka
zakladna nedostatec¢nd; to muzZe komplikovat ekologické studie (1). Je tfeba, aby doslo k uzsimu propojeni
klasické alfa taxonomie a modernich geneticko-taxonomickych pfistup(; jen tak mize byt urceni nové
zavlékanych druhi zpfesnéno, a to i na Uroven populaci a genotypl — prikladem rodu, pro ktery je tato
problematika obzvlast relevantni, je rakos (2). Taxonomie vsak nejen Ze hraje klicovou roli pfi studiu rostlinnych
invazi, ale sama z invaznich studii profituje — rostlinné invaze napfiklad poskytly moznost testovat zakladni
teorie o konceptu druhd (1).

1. Pysek P., Hulme P. E., Meyerson L. A., Smith G. F., Boatwright J. S., Crouch N. R., Figueiredo E., Foxcroft L. C.,
Jarosik V., Richardson D. M., Suda J. & Wilson J. R. (2013) Hitting the right target: taxonomic challenges of, and
for, biological invasions. AoB Plants 5: plt042 (doi: 10.1093/aobpla/plt042).

2. Meyerson L. A., Pergl J. & PySek P. (2014) Making waves about spreading weeds. Science 344: 1236.

Obr. 1. Trendy v zajmu o jednotlivé botanické obory na katedfe botaniky PfF UK v Praze za poslednich 50 let,
vyjadrené jako procentualni podil na pracech (diplomovych, doktorskych a habilitacnich) predloZzenych

v jednotlivych dekdadach. Obory vyznamné z hlediska ‘taxonomie invazi’, tedy vztahujici se k ur¢ovani
neplvodnich druhd, jsou znazornény Cervené. ZaloZzeno na vzorku 1018 praci obhajenych v daném obdobi,
celkovy pocet je uveden nad pfislusnymi sloupci.

Result 2: Plant invasions in protected areas worldwide: greater focus on impacts is needed
(in cooperation with Conservation Services, South African National Parks, Skukuza, South Africa & Centre for
Invasion Biology, Stellenbosch University, South Africa)

Alien plants pose significant threats to protected areas worldwide yet many studies only describe the degree to
which these areas have become invaded (1). Almost 30 years since the last global assessment during the SCOPE
programme of the 1980s, we provide a synthesis of the current state of knowledge of problems with invasive



plants in protected areas (2, 3), and suggest measures to reduce the risks of new invasions (4). We also
advocate the role of protected areas as leaders and catalysts of global action on invasive species, and key study
areas for basic and applied invasion science (5). For Europe, continent-wide rigorous data on the distribution
and abundance of invasive alien species in protected areas are lacking; managers there are well aware of the
seriousness of the problem and threats imposed by invasive plant species but are constrained in their efforts by
the lack of resources, both staff and financial, and that of rigorous scientific information translated into
practical guidelines (6). Research in protected areas must move toward a better understanding of alien plant
impacts since managers urgently require an appropriate evidence base to prioritize control/eradication targets.
We analysed a global database of quantitative studies of alien plant impacts to evaluate existing knowledge of
alien plant impacts within and outside protected areas. Although protected areas are a significant focus for
guantitative impact studies, the biogeographic emphasis of most research effort does not coincide with the
global distribution of protected areas (Fig. 2). While impacts were often as significant within protected areas as
outside, only a minority of studies provide any subsequent management recommendations. There is therefore
considerable scope to improve the evidence base on alien plant management in protected areas (1).

1. Hulme P. E., Pysek P., Pergl J., JaroSik V., Schaffner U. & Vila M. (2014) Greater focus needed on plant
invasion impacts in protected areas. Conservation Letters 7: 459-466 (doi: 10.1111/conl.12061).

2. Foxcroft L. C., PySek P., Richardson D. M. & Genovesi P. (eds) (2013) Plant invasions in protected areas:
patterns, problems and challenges. Springer, Dordrecht.

3. Foxcroft L. C., Pysek P., Richardson D. M., Pergl J. & Hulme P. E. (2013) The bottom line: impacts of alien
plant invasions in protected areas. In: Foxcroft L. C., PySek P., Richardson D. M. & Genovesi P. (eds), Plant
invasions in protected areas: patterns, problems and challenges, pp. 19—-41, Springer, Dordrecht.

4. Meyerson L. A. & Pysek P. (2013) Manipulating alien plant species propagule pressure as a prevention
strategy for protected areas. In: Foxcroft L. C., Pysek P., Richardson D. M. & Genovesi P. (eds), Plant invasions in
protected areas: patterns, problems and challenges, pp. 473—-486, Springer, Dordrecht.

5. Foxcroft L. C., Richardson D. M., PySek P. & Genovesi P. (2013) Invasive alien plants in protected areas:
threats, opportunities, and the way forward. In: Foxcroft L. C., PySek P., Richardson D. M. & Genovesi P. (eds),
Plant invasions in protected areas: patterns, problems and challenges, pp. 621-639, Springer, Dordrecht.

6. PySek P., Genovesi P., Pergl J., Monaco A. & Wild J. (2013) Plant invasions of protected areas in Europe: an
old continent facing new problems. In: Foxcroft L. C., PySek P., Richardson D. M. & Genovesi P. (eds), Plant
invasions in protected areas: patterns, problems and challenges, pp. 209-240, Springer, Dordrecht.
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Fig. 2. Frequency of impacts of alien plants addressed by studies conducted within and outside

protected areas, according to the geographic distribution of studies. Differences between observed and
average frequencies were tested by a G-test on contingency tables. Categories with significantly fewer or more
cases than expected by chance are marked * P < 0.05, ** P < 0.01, *** P < 0.001. In North and South America
and on Pacific islands, disproportionally more impact studies have been conducted in protected areas than
outside, while the opposite is true for Europe, Asia, and Africa.



Vysledek 2: Rostlinné invaze ve svétovych chranénych tzemich: je tfeba zabyvat se vice jejich dusledky
(ve spoluprdci s Conservation Services, South African National Parks, Skukuza, South Africa & Centre for Invasion
Biology, Stellenbosch University, South Africa)

Rostlinné invaze predstavuji vyznamné ohroZeni diverzity chranénych Gzemi po celém svété, presto vétsina
studii pouze popisuje, do jaké miry jsou tato Uzemi invadovana, nikoli jaké jsou dlsledky téchto invazi (1).
Témér tricet let od posledni globalni syntézy invazi v rezervacich jsme zhodnotili soucasny stav problémda

s invaznimi rostlinami v chranénych Gzemich (2, 3) a navrhujeme opatieni ke zmirnéni téchto trendt (4).
Chranéna uzemi se mohou stat klicovymi oblastmi pro studium invazi (5). V Evropé napftiklad témér chybi
solidni data o rozsiteni a abundanci invaznich druh(i v rezervacich a manazefi, ktefi jsou si dobie védomi
zévaznosti dUsledkd invazi, vnimaji jako problém nejen nedostatek zdroju, at uz financnich ¢i lidskych, ale také
praveé chybéjici instrukce zaloZené na rigordéznich védeckych datech (6). Vyzkum v chranénych Gzemich by se
proto mél zamérit na lepsi pochopeni dlisledk( invazi, protoze manazefi urgentné potrebuji informace, na
jejichz zakladé mohou vybirat vhodné druhy ke kontrole ¢i eradikaci. V dalsim ¢lanku jsme analyzovali databazi
kvantitativnich studii impaktu neptvodnich druh( s ohledem na to, zda studie probihaly v chranénych Gzemich
nebo mimo né. PfestoZe vyznamna ¢ast vyzkumu impaktu invazi probiha v chranénych Gzemich, existuji rozdily
mezi biogeografickymi oblastmi (obr. 2). Rostlinné invaze maji statisticky prikazny dopad na lokalni
spolecenstva v chranénych Gzemich stejné ¢asto jako mimo né, presto jen mald ¢ast studii uvadi konkrétni
doporuceni pro management v rezervacich (1).
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invasions in protected areas: patterns, problems and challenges, pp. 19-41, Springer, Dordrecht.
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protected areas: patterns, problems and challenges, pp. 473—486, Springer, Dordrecht.
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threats, opportunities, and the way forward. In: Foxcroft L. C., PySek P., Richardson D. M. & Genovesi P. (eds),
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Obr. 2. Frekvence studii zabyvajicich se dlsledky rostlinnych invazi v chranénych tzemich a mimo nég,
znazornéna pro jednotlivé geografické oblasti. Rozdily testovany G testem na kontingencnich tabulkach * P <
0.05, ** P <0.01, *** P < 0.001. V Severni a Jizni Americe a na tichomorskych ostrovech se impakt studuje vice
v chranénych oblastech, v Evropé, Asii a Africe je tomu naopak.

Result 3: Cities retain a surprisingly high plant and bird diversity globally
(in cooperation with The State University of New Jersey, New Brunswick, USA & Cornell Laboratory of
Ornithology, Ithaca, NY, USA)

Urbanization contributes to the loss of the world’s biodiversity and the homogenization of its biota.

Based on the largest global dataset to date of two diverse taxa in world cities (birds, 54 cities; plants, 110
cities), we show that the majority of urban bird and plant species are native in those cities (Fig. 3). However,
the density of bird and plant species (expressed as the number of species per sq km) is very low compared with
estimates of non-urban density of species in the regions; only 8% of native bird and 25% of native plant species
are currently present in cities. The current density of species in cities and its loss compared to non-urban areas
is best explained by anthropogenic features (landcover, city age) rather than by non-anthropogenic factors
(geography, climate, topography). As urbanization continues to expand, efforts directed towards the



conservation of intact vegetation within urban landscapes could support higher concentrations of both bird
and plant species. Despite declines in the density of species, cities still retain a high number of species,
including endemic natives, thus providing opportunities for regional and global biodiversity conservation,
restoration and education (1). Further, it appears that intensive land-use change and biotic interchange,
shaped through European influences, have had a world-wide effect on the beta diversity of urban plant
assemblages. Cities in disparate regions of the globe thus retain regionally distinct native and alien plant
assemblages, while invasive species are associated with lower beta diversity among cities (2). We also show
that the compositional patterns of native and alien plant species respond to the same environmental drivers;
alien species may have an impact on biogeographic patterns of urban floras in ways that reflect their history of
introduction and expansion — archaeophytes and invasive neophytes tended to homogenize, while non-invasive
neophytes tended to differentiate urban floras (3).

1. Aronson M. F. J., La Sorte F. A., Nilon C. H., Katti M., Goddard M. A., Lepczyk C. A., Warren P. S., Williams N. S.
G., Cilliers S., Clarkson B., Dobbs C., Dolan R., Hedblom M., Klotz S., Louwe Koojimans J., Kiihn |., MacGregor-
Fors I., McDonnell M., Mortberg U., PySek P., Siebert S., Sushinsky J., Werner P. & Winter M. (2014) A global
analysis of the impacts of urbanization on bird and plant diversity reveals key anthropogenic drivers.
Proceedings of the Royal Society B 281: 20133330 (doi: 10.1098/rspb.2013.3330).

2. la Sorte F. A., Aronson M. F. J., Williams N. S. G., Clarkson B., Celesti-Grapow L., Cilliers S., Dolan R. W., Hipp
A., Klotz S., Kiihn 1., PySek P., Siebert S. & Winter (2014) Beta diversity of urban floras within and among
European and non-European cities. Global Ecology and Biogeography 23: 769—779 (doi: 10.1111/geb.12159).
3. Ricotta C., Celesti-Grapow C., Kiihn I, Rapson G., Pysek P., La Sorte F. A. & Thompson K. (2014) Geographical
constraints are stronger than invasion patterns for European urban floras. PLoS One 9: e85661
(doi:10.1371/journal.pone.0085661)
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Fig. 3. The distribution of species richness for exotic (E) and native (N) species across all 147 cities combined
(all) and for cities in six biogeographic realms. The six realms are the Nearctic (green), Palearctic (brown),
Neotropics (yellow), Afrotropics (blue), Indo-Malaya ( pink) and Australasia (orange). No cities in the Neotropics
contain plant data.

Vysledek 3: Mésta uchovavaji prekvapivé vysokou diverzitu rostlinnych a ptacich druhd
(ve spoluprdci se State University of New Jersey, New Brunswick, USA & Cornell Laboratory of Ornithology,
Ithaca, NY, USA)

VSeobecné se predpoklada, ze urbanizace pfispiva ke ztraté svétové biodiverzity a jeji homogenizaci. Analyza
dosud nejvétsiho globalniho datového souboru 147 mést ukazala, Ze vétsinu rostlinnych a ptacich druhd tvori
druhy pGvodni (obr. 3). Denzita ptdkd a rostlin (vyjadifend jako pocet druhl na kilometr ¢tverecni) je vSak ve
srovnani s okolni krajinou velmi nizka, pouze 8 % plvodnich ptacich a 25 % rostlinnych druh(l se nachazeji ve
méstech. Soucasnou denzitu téchto druhl ve méstech a jeji pokles ve srovnani s okolim vysvétluji Iépe faktory



antropogenni (krajinny pokryv, stafi mésta) nez geografické a klimatické. Jak bude urbanizace v celosvétovém
méfitku i nadale pokracovat, bude vzristat vyznam nenarusené vegetace ve méstské krajiné, protoZe ta
poskytuje Utocisté mnoha rostlinnym a ptacim druhlm. Navzdory nizsi denzité druhd ve srovnani s okolni
krajinou si mésta uchovavaji prekvapivé vysokou druhovou diverzitu a hosti i nékteré endemické plvodni
druhy, takZe predstavuji vhodné objekty ochrany regionalni biodiverzity a poskytuji pfilezitost ke vzdélavani
verejnosti (1). Dale se ukazuje, Ze intenzivni zmény ve vyuzivani meéstské krajiny a historicky vliv ¢lovéka na
premistovani rostlinnych druh( zasadné ovliviuji rozloZzeni méstské diverzity (2). Ukazalo se téz, Ze slozeni
plvodnich a neplvodnich urbannich flor je ovliviiovano stejnymi faktory prostfedi a vliv zavlékanych druhd na
tyto fléry odrazi historické okolnosti; zatimco vyskyt archeofytl (rostliny zavlecené do zacatku novovéku) a
mezi neofyty (zavlecené v poslednich péti stoletich) téch, které jsou invazni, pfispiva k homogenizaci (mésta
v rznych oblastech jsou si diky tomu podobnéjsi), neinvazni neofyty naopak zvysuji odlisnost (3).

1. Aronson M. F. J., La Sorte F. A., Nilon C. H., Katti M., Goddard M. A., Lepczyk C. A., Warren P. S., Williams N. S.
G., Cilliers S., Clarkson B., Dobbs C., Dolan R., Hedblom M., Klotz S., Louwe Koojimans J., Kiihn |., MacGregor-
Fors I., McDonnell M., Mortberg U., PySek P., Siebert S., Sushinsky J., Werner P. & Winter M. (2014) A global
analysis of the impacts of urbanization on bird and plant diversity reveals key anthropogenic drivers.
Proceedings of the Royal Society B 281: 20133330 (doi: 10.1098/rspb.2013.3330).

2. La Sorte F. A., Aronson M. F. J., Williams N. S. G., Clarkson B., Celesti-Grapow L., Cilliers S., Dolan R. W., Hipp
A., Klotz S., Kihn 1., PySek P., Siebert S. & Winter (2014) Beta diversity of urban floras within and among
European and non-European cities. Global Ecology and Biogeography 23: 769—779 (doi: 10.1111/geb.12159).
3. Ricotta C., Celesti-Grapow C., Kiihn I., Rapson G., Pysek P., La Sorte F. A. & Thompson K. (2014) Geographical
constraints are stronger than invasion patterns for European urban floras. PLoS One 9: e85661
(doi:10.1371/journal.pone.0085661)

Obr. 3. RozloZeni druhové bohatosti neplvodnich (E, exotic) a piivodnich (N, native) flor a ptacich faun,
souhrnné (all) a podle jednotlivych biogeografickych oblasti: Neoarkticka (zelené), Palearkticka (hnédé),
Neotropicka (Zluté), Afrotropicka (modre), Indomalajska (rlizové) and Australasijska (oranzové).



