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DOPAD / IMPAKT
Prima souvislost s definici invaznich druhu
Co je invazni nepuvodni druh?

zavleceny > zdomacnély > inv

Klicové kritérium je, ze invazni druh se rychle siri a obsadi rozsahle
uzemi

Nékteré definice primo zahrnuji jako nezbytné kritérium negativ
impakt, dopad

Definice IUCN povazuje za invazni druhy pouze druhy invad
prirozenych a poloprirozenych stanovistich




DOPAD / IMPAKT
Co je invazni nepuvodni druh?

- Neustalena definice generuje nedorozumeéni pri diskusi o resen
problematiky invaznich druhu




DOPAD / IMPAKT
klicové kritérium pro prioritizaci
managementu

- Impakt: kazda signifikantni zména (zvyseni/snizeni) nejakeho ekologick
stavu nebo procesu, bez ohledu na hodnotu vnimanou ¢lovékem

- dopad na:
EKOSYSTEMY
EKONOMIKU
ZDRAVI

Vétsina nepuvodnich druht nema zadny prokazatelné negativni dopad v za
z téchto oblasti

Mnoho druht ma neznamy vliv
Nejistota: bez vlivu x neznamy vliv




Otazky dulezité pro urceni vlivu
nepuvodnich druhu:

1) Directionality 3) Ecological or
: : socio-economic changes

i = Are only unidirectional changes i
: i = Are ecological or socio-economic

considered or are bidirectional

$

- changes considered? i changes considered, or both?
Defining impact
2) Classification 4) Scale
and measurement * Which spatio-temporal scale is
* Is the definition as neutral as considered?
possible or are hu;nan values * Which taxonomic or functional
explicitly included: groups and levels of organization
= [s the term impact only used if the are considered?
change caused by a non-native = Consideration of per-capita
species exceeds a certain threshold, change, population density,

. or is it used for any change? and range?

-t

Conserv Biol. 2014 Oct; 28(5):




Figure 1. Impact scheme of the Global Invasive Species Datab
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Blackburn TM, Essl F, Evans T, Hulme PE, Jeschke JM, et al. (2014) A Unified Classification of Alien Species Based on the
Magnitude of their Environmental Impacts. PLOS Biology 12(5): e1001850. https://doi.org/10.1371/journal.pbio.1001850
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Figure 2. The different categories in the alien species impact
between them.
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Blackburn TM, Essl F, Evans T, Hulme PE, Jeschke JM, et al. (2014) A Unified Classification of Alien Species Based on the
Magnitude of their Environmental Impacts. PLOS Biology 12(5): e1001850. https://doi.org/10.1371/journal.pbio.1001850
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Table 1. Impact criteria for assigning alien species to different

Impact Class Massive (MA) Major (MR) Moderate (MO) Minor (MI) Minimal (ML)
Categories should Causes at least local Causes changes in Couses declines in Causes reductions in No effect on
adhere to the extinetion of species, community composition, population densities, Individual fitness, but no fitness of
following general and frreversible changes which are reversible if the but no changes in declines in native papulation  Individuals of
meaning in community composition;  ofien species is removed community compasition densities: native species

even if the alien species is :

removed the system does

not recover its original

state

Competition (1) Competition resulting Competition resulting in Competition resulting Competition affects Neghgible level
In replacement or local local or population in a dedine of population fitness (e.g, growth, of competition
extinction of one or extinction of at least one size of at least one native reproduction, defence, with native
several native species; native species, leading to species, but no changes in - immunocompetence) of species;
changes in community changes in community community composition native individuals without reduction of
composition are compaosition, but changes decline of their populations  fitness of native
irreversible are reversible when the alien individuals is

species Is removed not detectable

Predation (2) Predators directly of Predators directly or Predators directly or Predators directly or Negligible level
indirectly (e.g., via indirectly {2.g. via indirectly (e.g, via. indirectly (e.g. via of predation on
mesopredator release) mesopredator release) mesopredator release) mesopredator release) native species
resulting in replacement  resulting in focal or resulting In a decline of affecting fitness (e.q.,
or local extinction of one  population extinction of at  population size of at least  growth, reproduction)
or several native species  least one native species, one native species but no of native individuals without
(L&, species vanish from leading to changes In changes in community decling of their populations
communities at sites community composition, but composition
where they occurred changes are reversible when
before the alien arrived); the allen species & removed
changes in community
composition are
irreversible:

Hybridisation (3) Hybridisation between the  Hybridisation between Hybridisation between Hybridisation between No hybridisation
allen species and native alien species and native alien species and native alien species and native between alien
species is common in the  species is common in the species is regularly species is observed in the species and
wild; hybrids are fully wild; F1 hybeids are vigorous observed In the wikd; wild, but rare; hybrids are natlve species
vigorous and fertile; pure  and fertile, however offspring  hybrids are vigorous, but weak and never reach observed in the
native species cannot be of F1 hybrids are weak and  sterile (reduced hybrid maturity (reduced hybrid wild (prezygotic
recovered by removing sterile (hybrid breakdown), fertility) limited gene flow viabdity), no decline of pure  barrlers),
the alien, resulting in thus limited gene flow between alien and natives,  native populations hybridisation
replacement or local between alien and natives;  local decline of populations with a native
extinction of native Individuals of alien species of pure native species, but species might
species by introgressive and hybrids discernible from pure native species persists be possible in
hybridisation {genomic pure natives, pure native captivity
extinction) populations can be recovered

by removing the alien and
hybrids,

Transmission of Transmission of diseases  Transmission of diseases Transmission of diseases Transmission of diseases

diseases to native 1o natlve species resulting 1o native species resulting 1o native species resulting 1o native species affects

species (4) in replacement or local in local or population in a decline of population  fitness {e.g. growth,
extinction of native species  extinction of at least one size of at least one native  reproduction, defence,
lLe, species vanish from native species, leading to species, but no changes In - immunocompetence)
communities at sites changes in community community compaosition “of native individuals without
where they occurred composition, but changes decling of their populations



https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1001850

Dopad biologické invaze je zavisly na hustoté populace
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Simberloff, Daniel, et al. "Impacts of biological invasions: what's what and the way forward.” Trends in ecology & ev




Souhrnny efekt invaznich druhu?

HELLO ZEBRA MUSSEI.!.

» Druhé nejcastéjsi riziko spojené s druhy které vyhynuly GOODBYE TEXAS LAKES.

Zebra mussels are a destructive invasive species that can
spread across Texas by hitching a ride on boats and trailers.

» Odhadované skody pusobené invaznimi druhy presahuji $1.4 biliont (10 12)

rocné -5% svetové ekonomiky (Pimentel, David, et al. "Economic and Po=Ee 1
. . . . . . " . Boats are the primary carrier of zebra mussels.
environmental threats of alien plant, animal, and microbe invasions.” Agriculture, e ity ot
Ecosystems & Environment 84.1 (2001): 1-20.) A
Infested 1.5 inches :‘:‘-«“&:ﬂ“
IN ONLY 6 YEARS: Sa55a0as
. v s 1,000,000 FER

» Riziko pro zdravi cloveka ki

RECREATIONAL DAMAGE TO THE
IMPACT ECOSYSTEM
Algal bloom
Zebra mussels caused an
E F algal bioom that fed to &
“do not drink” order for

Attached zebra mussels can half a million Lake Erie
decrease boat fuel efficiency, residents.

‘damage a boat's finish and clog

water pumps.

452 per square inch

- Zebra mussels can reach densities
of 452 per square inch, covering
beaches shells,

zebramussels ¢
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Are invasive species a major cause of

extinctions?

Jessica Gurevitch and Dianna K. Padilla

Department of Ecology and Evolution, Stony Brook University, Stony Brook, NY 11794-5245, USA

The link between species invasions and the extinction of
natives is widely accepted by scientists as well as
conservationists, but available data supporting invasion
as a cause of extinctions are, in many cases, anecdotal,
speculative and based upon limited observation. We
pose the question, are aliens generally responsible for
widespread extinctions? Our goal is to prompt a more
critical synthesis and evaluation of the available data,
and to suggest ways to take a more scientific, evidence-
based approach to understanding the impact of invasive
species on extinctions. Greater clarity in our under-
standing of these patterns will help us to focus on the
most effective ways to reduce or mitigate extinction
threats from invasive species.

Ecologists, conservation biologists and managers widely
believe that invasions by non-native species are a leading
cause of recent species extinctions [1,2]. The introduction
and spread of non-native species has become a global
ecological and conservation crisis as invasive organisms
are increasingly altering terrestrial and aquatic communi-
ties worldwide. The loss of biodiversity and species

correlation is too often assumed to imply causation. For
example, severe habitat alteration (e.g. deforestation),
decline or extinction of native plants, and the proliferation
of exotic plant species commonly co-occur. Are non-native
plants causing the decline of natives, or are the decline of
the natives and the proliferation of the exotics both a
result of habitat alteration? It is important to distinguish
between these alternatives: is removing exotics essential
to prevent the extinction of endemic natives, or is it largely
a waste of managers’ time and effort? Multiple threats can
also act synergistically to cause declines or extinctions.
However, if invasives are not a primary cause of extinction
or major contributors to declines of species (locally or
globally) but are instead merely correlated with other
problems, the resources and efforts devoted to removing
exotics might be better focused on more effective means to
preserve threatened species.

The overarching category ‘threatened by aliens’ might
also be misleading, for two reasons: we must distinguish
the relative importance of different functional groups in
causing extinctions, and also examine whether broad
groups of invasives, or merely particular species, are
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The link between species invasions and the extinction of  correlation is too often assumed to imply causation. For
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Denialismus invazni biologie
- podobny proces, ktery ovlivnil védu o klimatu minulou dekadu

Trends in Ecology & Evolution

\

Science & Society
The Rise of Invasive
Species Denialism

James C. Russell'%@*
Tim M. Blackburn®*@

and

Scientific consensus on the nega-
tive impacts of invasive alien spe-
cies (IAS) is increasingly being
challenged. Whereas informed
scepticism of impacts is important,
science denialism is counterpro-
ductive. Such denialism arises
when uncertainty on impacts is
WILL BE NATURE'S SALVATION confounded by differences in val-
ues. Debates on impacts must take
into account both the evidence
presented and motivations.

WHY INVASIVE SPECIES




,It 15 @ mistake to misdirect valuable and increasingly scarce conservation funds into u
wars, especially when the enemy is not especially damaging.“

“Trying to control Himalayan balsam throughout England, just because it is alien, is a wast
effort.

Thomas (2013) The Anthropocene could raise biological diversity. Nature 502, 7.




» ,,We are still ill-equipped to predict the biological effects of climate change.
It would therefore be foolish from the standpoint of both ecology and
evolution to stop protecting pre-Anthropocene ecosystems and species
from the onslaught of climate-driven newcomers.“

Caro (2013) Anthropocene: keep the guard up. Nature, 502, p. 624




Komunikace negativnich dopadu
invaznich druhu verejnosti

» Vojenské metafory ve védecké i ochranarské komunikaci (nepritel, zbrané,
boj, vetrelec) umoznuji pritahnout pozornost k invaznim druh( v kratkodobém

horizontu, ale z dlouhodobého hlediska ochrany prirody to muze byt
kontraproduktivni
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Asijsky vetielec hubi v Cesku ryby. Pfivezli si ho

sami rybari

15. nora 2012 12:41

Do ceskych rek se dostal "vetrelec z vychodu" a vazné v nich ohrozuje pfirozenou

rovnovahu. Jmenuje se Skeble asijska. Dovezli ho lidé spolu s rybami uréenymi k chovu.

E P s As U o & ¢ - “ 3
Skeble asijska (Sinanodonta woodiana) je u nas invazivnim druhem. | foto: Tenki.jp
"Neustéle roste pocet exotickych druh, které se na nova mista dostavaji s
pomoci lidi, ohroZuji plvodni spolecenstva Zivocichi a rostlin i celé
ekosystémy," varuje Martin Reichard z brnénského Ustavu biologie obratlovci
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Existuji alternativni cesty jak komunikovat
problematiku invaznich druhu, vice konzistentni s
hodnotami ochrany prirody

- analogie se zdravotnim stavem ekosystému
- naruseni rovnovahy, stability ekosystemu

CONCEPTS AND

The war of the roses: demilitarizing
invasion biology

Brendon MH Larson



Biologicke invaze a ochrana prirody

Rough Framing of Key ideas Science

timeline conservation underpinning
Species Species, habitats
Wilderness and wildlife ecology

Protected areas

.....................................................................

Extinction, threats and Population biology,
threatened species natural resource
Habitat loss management
Pollution

Overexploitation

RS R R R Y CPPLIIPUIOOIIOLIIONIOORIIIOLISTS D R N SR N R

Ecosystems Ecosystem functions,
Ecosystem approach environmental
Ecosystem services economics

Economic values

....................................................................

eo ) 12 Environmental change Interdisciplinary,

Resilience social and ecological
Adaptability sciences

Socioecological systems

Changing views of nature and conservation. Over the past 50 years, the prevailing view of conservation has
changed several times, resulting, for example, in a shift in emphasis from species to ecosystems. None of the framings
has been eclipsed as new ones have emerged, resulting in multiple framings in use today.




Potencialni hodnota nepuvodnich druhu

nro aochrani prirodv
Conservation Biology

Review

The Potential Conservation Value of Non-Native
Species

MARTIN A. SCHLAEPFER,*T DOV F. SAX,+ AND JULIAN D. OLDEN§

*State University of New York, College of Environmental Science and Forestry, 1 Forestry Drive, Syracuse, NY 13210, US.A.,
email mschlaepfer@esf.edu

TINRA, Ecologie et Santé des Ecosystemes, 35042 Rennes, France

Department of Ecology and Evolutionary Biology, 80 Waterman Street, Brown University, Providence, RI 02912, US.A.
§School of Aquatic and Fishery Sciences, University of Washington, Box 355020, Seattle, WA 98195, U.S.A.




PO te r Table 1. Examples of positive (+) and negative (—) roles of non-native species that were not intentionally introduced for conservation purposes.*

Purpose Example Reference
p ro O Habitat, shelter, and +non-native tamarisk (Tamarix spp.) provides Sogge et al. 2008;
food for native nesting habitat for Southwestern Willow Stromberg et al. 2009
species Flycatcher (Empidonax traillii extimus)
+ native butterflies oviposit or feed on non-native Graves & Shapiro 2003
plants in California, U.S.A.
Catalysts for + non-native guava trees (Psidium guajava) support Berens et al. 2008
restoration native frugivorous birds and promote forest
regeneration via seed dispersal in Kenya
+ non-native trees established on abandoned Lugo 2004

pastures facilitate restoration of native tree species
in Puerto Rico

+ non-native zebra mussel (Dreissena polymorpha) Elliot et al. 2008;
filters water and control toxic cyanobacteria in Dionisio Pires et al. 2009
shallow eutrophic lakes
Ecosystem engineers + non-native birds in Hawaii disperse native plant Foster & Robinson 2007
seeds
+ non-native Pacific oyster (Crassostrea gigas) Ruesink et al. 2005

colonizes unvegetated tideflats and forms hard
reefs thereby increasing densities of native
invertebrate species relative to native oyster beds

+ non-native ascidian in intertidal waters in Chile Castilla et al. 2004
creates dense three-dimensional structural matrix
that increases local and regional species richness

Ecosystem services + non-native African honey bees (Apis mellifera) Dick 2001; Gross 2001

pollinate native plants in fragmented forest
landscapes in Brazil and Australia

+ pollination of the icie vine (Freycinetia arborea) Cox 1983

Crtnl in Hawaii bv non-native Iananese White-eve
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Revisiting the Potential Conservation Value
of Non-Native Species
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Human travel and transportation of goods are increas- fects of non-native species (e.g.. gorse [Lilex eirobaens),



Situace v CR: klasifikace vlivu invaznich
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Czech Republic based on environmental impacts
and management strategy
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AGENTURA OCHRANY
PRIRODY A KRAJINY
CESKE REPUBLIKY

Tomas Gorner

INVAZNI NEPUVODNI DRUHY
S VYZNAMNYM DOPADEM
NA EVROPSKOU UNII

jejich charakteristiky, vyskyt a moznosti regulace

METODIKA AOPK CR
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Black, Grey and Watch Lists of alien species in the
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% 2 ; R Environ- Human
Tasm L:St (sci SEEGCS ) Czech name Family Envuotn— zxfc history/ Note Mo:ic of d Distribution| mental |(socio-economic) N mgtcmem
group |categ, scientific name men on group current sprea et i egy
animal| BL3 ot w'l”_,'_‘_t:z)(o & Mitler ko:,)ill:{h Cyrenidae aquatic | invertebrate Spontaneous Regional Moderate Limired Stradfied approach
77 asijskd
: Diaspidiotus perniciosus (Comstock,|  Stitenka . 2 e . B o .
animal| BL3 1881) houbn Diaspididae | terrestrial | invertebrate Spontaneous Regional Limited Moderate Stratified approach
b
animal | BL3 Dtl’eroganmmnlz;;zxi//]om (epvinsln blesivec jezary| Gammaridae | aquatic | invertebrate Spontaneous Regional Massive Limited Stratified approach
. : v+ sldvicka mno- | s P Q . : ;
animal | BL3 |Dreissena polymorpha (Pallas, 1771) hotvirnd Dreissenidae aquatic | invertebrate Spontaneous Regional Massive Moderate Stratified approach
animal| BL3 Eriosoma hm“i’;’g::; (Hausmana, vinatka krvavd|  Aphididae terrestrial | invertebrate Spontaneous Regional Limited Moderawe Stratfied approach
animal| BL3 | Harmonia acyridis (Pallas, 1773) il:]] ed; 01, Coccinellidae | terrestrial | invertebrate Spontaneous Regional | Moderate Moderate Stradfied approach
T — —e P = I ——
Corresponding author: Jan Pergl (pergliwibor.cas.cz)
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NeoBioea 28: 1-37 2016) ¥ @ble 2. Catcgories of Black and Grey Lists with indication of recommended management, handling restrictions, species examples and classifying criteria that are
doi:10.3897Inecbionn. 2848 derjved from environmental and socio-economic impact, population status and distribution of the target species. See Table 1 for details of the categories of recom-

http://neobicta.pensoft.net

mended management.
Population status, dynamics No. of No. of
Lists Grouping Recommended local Handling and release
e and distribution of target e plant | Plant examples | animal | Animal examples
category criteria : management restrictions : P
species species species
Abundant, distributed in
High a wide range of habirats, Complete eradication: Ambrosia .
2 R ¢ e shop Neovison vison,
environmental throughout the country. eradications or containment No release; application artemisitfolia,
BL1 ; > A 0 : R 2 Procyon lotor, Virroa
and socio- Spedies showing high everywhere, disposal of of trade regulations. Heraclewm i
. . . . ‘
economic impact. | population growth rate and abandoned plantations. mantegazzianun
colonization potential.
Stratified approach;
L PP Acer negundo,
instead of economically important —— .
R e S No release, legislative Atlanthus
Species often found as P e regulations of rade and altissima, Robinia Cervus nippon,
Moderate S should be promoted. If necessary 3 } )
; remnants of planting in EETNC. 70 8 * | handling, regulation pseudoacacia, Ctenopharyngodon
o massive 7 for economic activities in areas e G 2y
: gardens and plantations, or : Y for planting in Asclepias syriaca, idella,
environmental | . B : with low conservation value, s 2
impact. Species | 1 ase of animals introduced keening in capture could be suburban and rural Helianthus Hypophthalmichthys
BL2 R for hunting and fishing P8 o landscape, some of the | 49 tuberosus, 8 molitrix,
depending highly permitted, with prerequisite of < : ;
> 7 | (released or escaped). Usually ; economically important Solidago sp. Oncorhynchus
on human actions| ~7" " “ P U | prevention escape, and removal : < . ; : ; A
species with wide distribution, | ' - , : species (marked by *) Symphyotrichum mykiss, Ovis
that promote g of the captive population once A T . kS !
3 occurring in urban as well as ; S can be planted outside sp., lelekia musimon, Salvelinus
their spread. : 3 3 the economic activity has ceased. i . : s
in (semi-)natural habitats. ; areas of high natural speciosa, Pinus fontinalis
In case of plants disposal of odkite strobiis; Qe
the remnants of abandoned
T rubra
plantations is needed.
Moderate Abutilon A
. . Ameirrus melas,
to massive theophrasti, i :
g ; T SNy Arion vilgaris,
environmental Species usually with wide Bunias orientalis, g
: R A 5 { Cameraria ohridella,
impact. Current | distribution which resulrs : Conyza canadensis, :
e , Stratified approach; due to < Dikerogammarus
distribution mainly from spontancous AR : Echinochloa g \
BL3 . . 4 spontancous distribution there is No release. 27 : 28 | wvillosus, Harmonia
results from | spread. Species occur in urban . crus-galli, Iva 25
- ) no need to tolerate in any area. RER axyridis, Myocastor
spontaneous as well as in (semi-)natural ? xanthiifolia, : .
: : coypus, Ondatra
spread and habirars. Rumex alpinus, SRR
: : : zibethicus, Trachemys
unintentional Senecio e
introductions. inaequidens ’
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. . Population status, dynamics . No. of
L Coup 8 and distribution of target Recomieided kel Handlmg.:utd el plant | Plant examples Animal examples
category criteria = management restrictions . £
species species species
Bidens frondosus,
Scattered distribution Erigeron annuus, ;
; ; Ameiurus nebulosus,
S throughout the country, Where appropriate, Impatiens
Currently g . ' . : Astacus leptodactyls,
jith limited resulting from spontancous | Tolerance: ourtside areas of a high | change in management parviflora, Juglans Erivihits siisens
GL . spread and escape from conservation value no need to can be employed 47 regia, Lonicera 16 Vo i
environmental : it A ; e i g Fascioloides magna,
—— planting or captivity. Can take direct actions. to reduce their caprifolium, Grrodictybeiisomisd
s be regionally or locally distribution. Rubrivena Rxﬂo' : P 3
distribured. polystachya, ipicapra rupicapr

Sedwm hispanicum




Princip predbéezne opatrnosti - predikce,
vedecky vyzkum

» ,,The ecology of invasions by animals and plants“ (Elton 1958)

2018: sixtieth anniversary




1958

» Elton predpovédél vyrazny narast poctu invazi s masivnim dopadem

» Zejména zduraznoval rizika souvisejici s organismy zpusobujicimi ,,biofouling” a
vyznam balastni vody v lodni dopravé jako cestu Sifeni invaznich druht

» Upozornil na to, Ze druhy které maji néjak odlisny zpusob Zivota od domacich
druhl maji nejvétsi sanci stat se invaznimi a mit negativni dopady




1958

» Elton predpovédél vyrazny narast poctu invazi s masivnim dopadem

» Zejména zduraznoval rizika souvisejici s organismy zpusobujicimi ,,biofouling” a
vyznam balastni vody v lodni dopravé jako cestu Sifeni invaznich druht

» Upozornil na to, Ze druhy které maji néjak odlisny zpusob Zivota od domacich
druhl maji nejvétsi sanci stat se invaznimi a mit negativni dopady

80. léta - slavicka mnohotvarna se poprvé objevila v severni Americe a stala
se miliardovym ekonomickym problémem a hrozbou pro biodiverzitu
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Fig. 1.1 The number of biological invasion publications since
Elton published The ecology of invasions by animals and plants

in 1958 (columns). Also shown are the number of publications

that ated Eiton's 1958 book during this time period (linegraph).
Redrawn and printed, with permission, from Ricaardi and Maclsaac
(2008), copyright Nature Publishing Group.




Zavleceni nepuvodnich
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HELLO ZEBRA MUSSEL!

INVASIVE SPECIES IN

[

GOODBYE TEXAS LAKES.

Zebra mussels are a destructive invasive species that can
spread across Texas by hitching a ride on boats and trailers.

Boats are the primary carrier of zebra mussels.

Zebra mussels can easily attach to a boat's hard surfaces and boaters travel frequently between
water basins. Surveyed boaters planned Lo visit more than 50 Texas lakes in the next 30 days.

Texas

Lakes

Infested
IN ONLY 6 YEARS:
Texoma Lavon

Ray Roberts Waco
Lewisville Belton
Bridgeport Dean Gilbert

1.5 inches

Zebra mussels size range from
microscoplc (larvae) up to
1.5 inches long (adults).

HUNDREDS of micrascopic zebra mussel
farvae, invisible to the naked eyo, could
be present in ONE liter of water.

Zebra mussd eggs
year
1,000,000 sz

Texas
Lakes
Infested

1.5 inches

IN ONLY 6 YEARS:

Texoma Lavon
Ray Raoberts Waco
Lewisville Belton

Zebra mussels size range from
microscoplc (larvae) up to
1.5 inches long (adults).

HUNDREDS of micrascopic zebra mussel
farvae, invisible to the naked eyo, could
be present in ONE liter of water

Zebra musseleggs
year
1,000,000 :5=e

Bridgeport Dean Gilbert

RECREATIONAL

IMPACT

Attached zebra mussels can
decrease boat fuel efficiency,
damage a boat's finish and clog
water pumps.

452 per square inch

DAMAGE TO THE

ECOSYSTEM

Algal bloom

Zebra mussels caused an
algal bloom that led to a
“do not drink" order for
half a million Lake Erie
residents.

70% reduction

Zooplankton have been reduced by

Zebra mussels can reach densities 70% in other infested lakes, impacting

of 452 per square inch, covering
beaches with sharp shells,

filter feeding fish, important prey
for bass and other sportfish.

FINANCIAL
IMPACT

Cost to taxpayers
Zebra mussels can
completely clog
an entire
municipal
pipeline up to
12 inches wide,

Up 1o 19% in
Some areas
infested with
aquatic invasive
species.

Stop the spread! @ Clean @ Drain @ Dry of

zebramussels ¢




Nutrient excretion. Release of
POM and CO, Filter feeding

Consumption of O,
Biodeposition of /

faeces and pseudofaeces

Shell provides
habitat

Bioturbation

of sediments Deposit
feeding
Frodruwter Bidogy (2001) 46, 14311446
FRESHWATER BIOLOGY SPECIAL REVIEW
The functional role of burrowing bivalves in
freshwater ecosystems
‘t . et i 35 CARYN C. VAUGHN" and CHRISTINE C. HAKENKAMP+

*Oklafiomm Biokogical Swrvey and Department of Zoology, University of Oklahoma, Normin, OK, LLS.A.
t Depuriment of Bictogy, Jumes Madison University, Harrisonburg, VA, US.A.

Ecosystem processes performed by unionid mussels in stream mesocosms:

species roles and effects of abundance
Frestiumter Biology (2006) 51, 460-474 d0i10.1111/}.1365-2427. 200501507 x

Caryn C. Vaughn"*, Keith B. Gido'"? & Daniel E. Spooner' . . .
The functional role of native freshwater mussels in the

fluvial benthic environment

JEANETTE K. HOWARD AND KURT M. CUFFEY
Department of Geography, University of California, Berkeley, CA, U.5.A.



Up to 700,000
The most invasive Growth mussels/m?
freshwater bivalve . o
species - simple life
cycles
(directly release e ek
juveniles, free living
dispersal larvae)

“Filter Feeding
1 liter H,O/day

Veliger Larvae

Settling

‘.!r} 10,000 per mé/day
- id front
20{ 600 806 SIe on Approx. 95% die
i st 500,000 per m?
sperm

enconv.org 2014
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e Diverse life histories

Class Subclass  Superorder  Order  Superfamily Family

Chinese pond
mussel

Anodonta
woodiana

(]
ok
~
%)
O
~
5
g

B dB 1990 . E
rusca and Brusca, Corbicula fluminea




Invasive
Freshwater
Bivalves

‘.

Filtration
Bioturbation

Shells

Feces and pseudofeces
Resource subsidy
Bioamplification and
biomagnification of
contaminants

Biotic interactions (e.g.

pnda(orlprey, introduction
of diseases and parasites)

Abundance and biomass

Distribution

Habitat quantity and quality
Ecological niche

Range size

Community productivity
Biomass quantity and quality
Richness and evenness
Energy and matter flux
Disturbance frequency

Ecosystem functions and services
Primary and Secondary Production
Functions (biogeochemical
cyclmg. crosion/sedimentation,
contaminant cycling)

Services (water, raw materials)

Individuals

Populations

Communities and Ecosystems




JAKE JSOU DOPADY
BIOLOGICKYCH INVAZ| V
PRIPADE VELKYCH MLZU?




PRIKLADY VLIVU:

1. Bioticka homogenizace a hostitelské zdroje
2. Lokalni adaptace a interakce s hostiteli

3. Primé dopady invaznich druhu




1. ZMENA VE SPOLECENSTVECH
HOSTITELSKYCH RYB




Biotic homogenizatio

- graduyal increase in biological similarity. of regions as a result
comblngdae ects of species |nvag3|ons andae tinctions (Olaen, Roz%re)

-former co-evolutionarily balanced inter-specific relationships are los

-many parasites and host species begin interact with novel partners



Unio crassus Anodonta a

high degree of host specificity low level of host specificit
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Metody:
(1) Analyza hostitelské kompatibility na druhove urovni

(2) Analyza Zivotaschopnosti populaci na lokalitach s riznym druhovym
slozenim
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Fish community sampling sites e Leoera
Jj\\ ke U. crassus present occurrence
v_ rQ ® yes
\\( - ® o

e

Oee%
Rep
by,

. -

0 % X €0 0 120
Kilometers

Douda, K., Horky, P., Bily, M. (2012), Host limitation of the thick—shelled river mussel: identifying the threats
affiliate species. Animal Conservation, 15: 536-544.




RESULTS

Number per fish +- SD
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Scardinius erythrophthalmus

O untransformed
transformed
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Days post infection
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Number per fish +- SD
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Douda, K., Horky, P., Bily, M. (2012), Host limitation of the thick—shelled river mussel: identifying the threats
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RESULTS
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Fof ). crassus occurrence
—_
[y |

0 I T T T TV T O L tupimnmae L1 I :
0.0 0.5 1.0 0.0 0.5 1.0
Felative abundance of hosts (p) EFI

Probability of recent occurrence of U. crassus in relation to the relative abundance of a
suitable hosts (a) and in relation to European Fish Index (b) fitted by logistic regressi
(p<0.05). Unio crassus presence (symbols at upper axis) and absence (symbols
lower axis) are also shown.
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Prezivani populaci velevruba tupeho souvisi s
pritomnosti nepuvodnich a invaznich druhu ryb na
lokalitach.

Douda, K., Horky, P., Bfly, M. (2012), Host limitation of the thick—shelled river mussel: identifying the threats
affiliate species. Animal Conservation, 15: 536-544.
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Animal Conservation. Print ISSN 1367-9430

Host limitation of the thick-shelled river mussel:
= Y = s 1h < Animal
identifying the threats to declining affiliate species @g_r;ge_:-;a__:;gl
K. Douda, P. Horky & M. Bily

Department of Applied Ecology, Water Research Institute TGM, Prague, Czech Republic

Keywords Abstract
Bivalvia; Europe; experimental infestation;

freshwaters; glochidia; host spectrum; Unio ~ The conservation of endangered affiliate species, which are critically dependent on

crassus; Unionidae. the presence of another species. is often hindered by a poor understanding of the

relationships between the interacting partners. The parasitic stage of endangered
Correspondence unionid bivalves constitutes a tight host-affiliate linkage between the mussels and
Karel Douda, Department of Applied their host fishes. However, the threats resulting from potential shortages of the

Douda, K., Horky, P., Bfly, M. (2012), Host limitation of the thick—shelled river mussel: identifying the threats t
affiliate species. Animal Conservation, 15: 536-544.
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Anodonta anatina

Douda, K., Lopes—Lima, M., Hinzmann, M. et al. (2013): Biotic homogenization as a threat to native affiliate s
introductions dilute freshwater mussel’s host resources. Diversity and Distributions, 19: 933-942.
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\

Fish Species © Number of fish  Fish length Guvm?lzr; per Mean attached Transformatio
[= (N) (mm) fish) glochidia/fish * rate (%)
Achondrostoma oligolepis 9 82.2+ 4041 7.9 23.9 33.1
Cobitis paludica 6 78.8 £9.3 0.5 4.9 10.2
S Luciobarbus bocagei 8 140.3 £ 56.2 4 19.0 21
£ Pseudochondrostoma durienst 9 110.8 £49.3 10.3 18.3 56.4
n°_ Salmo trutta fario 6 170.1 £10.7 16.5 39.0 42.3
Squalius alburnoides 16 86.9 + 38.2 12.8 27.0 47.4
Squalius carolitertii 7 100.1 £ 47.2 16.4 37.2 44.1
S Scardinius erythrophthalm B 5 67.2+16.9 154.9 211.0 73.4
= Perca fluviatilis A 10 54.34+3.2 126.2 220.9 57.1
Z 2 Barbus barbus B 8 904 +£10.6 413.3 729.0 56.7
3 Vimba vimba B 6 443+ 4.4 23.0 103.0 22.3
2 Leuciscus cephalus B 8 56.3+7.9 34.3 216.0 15.9
= Rutilus rutilus A 5 100+£3.4 17.8 566.6 3.1
g Tinca tinca A 7 45+5.4 0.1 101.6 0.1
O Gobio gobio C 5 51.847.2 12.8 53.8 25.3
Abramis brama C 6 69.3+20.2 33.8 142.5 22.2
Leuciscus leuciscus C 6 60.2+2.8 27.8 73.0
Cyprinus carpio 4 150.2 + 58.1 0 33.2
T Gobio Lozanoi 16 100.2 +24.3 0 47.1
£ Lepomis gibbosus 18 98.2+45.9 0 0
° & Micropterus salmoides 4 145.2 £+ 66.7 0 12.1
_§ _ Oncorhynchus mykiss 6 165.2+9.2 125 24.2
© 2 Cyprinus carpio * A 6 6318.3 0.5 312.2
£ & Rhodeus amarus * B 12 30.7+24 15 20.0
< Pseudorasbora parva B 8 624 +57 0.8 209.0
@ Carassius gibelio B 8 823147 0.5 463.0
O Carassius auratus C 15 79.5+6.4 0.1 82.9
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Douda, K., Lopes—Lima, M., Hinzmann, M. et al. (2013): Biotic homogenization as a threat to native affiliate s
introductions dilute freshwater mussel’s host resources. Diversity and Distributions, 19: 933-942.
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» Vyrazné rozdily ve schopnosti vyuzivat nepuvodni
druhy - riziko pro reprodukéni uspésnost i u
hostitelskych generalistu jako je Skeble FiCni

Douda, K., Lopes—Lima, M., Hinzmann, M. et al. (2013): Biotic homogenization as a threat to native affiliate s
introductions dilute freshwater mussel’s host resources. Diversity and Distributions, 19: 933-942.
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Diversity and Distributions, (Diversity Ditrib.) (2013) 19, 933-942

YT Biotic homogenization as a threat to

aleubll native affiliate species: fish
introductions dilute freshwater mussel’s
host resources

Karel Douda'*, Manuel Lopes-LimaM, Mariana Hinzmann™”, Jorge
Machado®”, Simone Varandas®, Amilcar Teixeira’ and Ronaldo Sousa™®

'Department of Zoology and Fisheries, ABSTRACT
Faculty of Agrobiology Food and Natural

Resources, Czech University of Life Sciences
Prague, Kamycka 129, Prague, CZ 165 21,

Aim The indirect consequences of biotic homogenization, the process of a
gradual increase in the similarity of regional biotas driven by the combined

Czech Republic, >CIMAR-LA/CIIMAR effects of species invasions and extinctions, are still poorly understood. In this
- Certtre. of Marine:and Bryirommentiil study, we aimed to assess the ability of a native affiliate species to maintain its
Research, University of Porto, Rua dos host resources under the condition of biotic homogenization of host communi-
Bragas 289, 4050-123 Porto, Portugal, ties.

*ICBAS — Instituto de Ciéncias Biomédicas
de Abel Salazar, Universidade do Porto,

T awra Deaf Ahol Calamae 2 ANGQANN2R Darta

lﬁlournal of Conservation Biogeography

Location Central (Vltava River Basin, Czech Republic) and western (Douro
River Basin, Portugal) Europe.

Douda, K., Lopes—Lima, M., Hinzmann, M. et al. (2013): Biotic homogenization as a threat to native affiliate s
introductions dilute freshwater mussel’s host resources. Diversity and Distributions, 19: 933-942.




1. Vlivy na populacni urovni a
invazni druhy velkych mlzu
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e Anodonta woodiana is native to south eastern Asia, specifically Indochina and
southern China to Korea, Japan, Taiwan, Primorye and the Amur Basin in eastern
Russia (Graf 2007; Watters 1997).

@U{ { ‘ fp Crech @ Institute of Vertebrate Biology . ; ; )
e 4 y -4 o ¢ red v ~l ;
NG ot Lif Pragus R Academy of Sciences of the Czech Republic, v.v.l. KL Institute of Hydrobiology,
5 m Brog, Kvetna &, §03 65 1

Chinese Academy of Sciences
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e Anodonta woodiana range expansion has been attributed to its parasitic stage and
the notion that infected host fishes serve as a vector for spreading.

@U{ { » fp Croch @ Institute of Vertebrate Biology o , ; "

s 44 y -4 o ¢ e ~ ~l ;

NG ot Lif Pragus R Academy of Sciences of the Czech Republic, v.v.l. KL Institute of Hydrobiology,
5 m Brog, Kvetna &, §03 65 1

Chinese Academy of Sciences
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The expansion of A. woodiana’s range began in the second half of the 20th century;

woodiana can be found in the Indonesian islands (Djajasasmita 1982), Central America

(Watters 1997), Europe (Kraszewski 2007; Sarkany-Kiss et al. 2000), the Asian part of Turkey
(M. Reichard, unpublished data) and North America (Benson 2011).

Institute of Vertebrate Biology

-t ] § deranhinla
g Academy of Sciences of the Czech Republic, v.v.l. KL Institute of H\,‘l“\,h!\)'x)(]‘y_
m Brog, Kvetna 4, 6§03 45

Chinese Academy of Sciences
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» Rezistence hostitelt vaci globalné generalistickému druhu je nizka
napric oblastmi i populacemi

» Mala Sance na omezeni Sireni druhu vlivem koevoluce

Biol Invasions (2012) 14:127-137
DOI 10.1007/s10530-011-9989-7

The role of host specificity in explaining the invasion success
of the freshwater mussel Anodonta woodiana in Europe

K. Douda + M. Vrtilek - O. Slavik - M. Reichard
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The role of local adaptation in shaping fish-mussel
coevolution
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Prague, Czech Republic 1. The survival of affiliate (dependent) species in a changing environment is deter-
2The Key Lab of Aquatic Biodiversity and

: : : mined by the interactions between the affiliate species and their available hosts.
Conservation, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan, However, the patterns of spatial and temporal changes in host compatibility are
Shin often unknown despite host shifts having direct impact on the persistence of
JInstitute of Vertebrate Biology, Academy . ) .
of Sciences of the Czech Republic, Brno, local populations. Bivalves of the order Unionida (freshwater mussels) are a func-
Czech Republic tionally important but declining group of affiliate species, which are dependent

“Technical University of Denmark,
Copenhagen, Denmark
School of Biology and Bell-Pettigrew

Museum of Natural History, University of poorly understood.
St Andrews, St Andrews, UK

on freshwater fish to host their parasitic larvae. The role of local adaptations and
host fish resistance in shaping freshwater mussel host relationships remains
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Modelling the invasion history of Sinanodonta woodiana in
Europe: Tracking the routes of a sedentary aquatic invader with
mobile parasitic larvae
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Josef Bryja? | Carl Smith™*® | Luis O.Popa® | Martin Reichard' ©
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IDepartment of Botany and Zoology, Faculty Understanding the invasive potential of species outside their native range is one of

;’S::::" Masaryk University, Bmo, Crech the most pressing questions in applied evolutionary and ecological research.
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Yrigoce Antips National Museum of Natural Admixture of genotypes of invasive species from multiple sources has been impli-

History, Bucharest, Roenanls cated in successtul invasions, by generating novel genetic combinations that facilitate

‘Dapartment of Zoology and rapid adaptation to new environments. Alternatively, adaptive evolution on standing
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p,,;:: :,,:,;_ c;::'::u‘:,ﬁc s genetic variation, exposed by phenotypic plasticity and selected by genetic accom-

*Department of Ecology & Vertebrate modation, can facilitate invasion success. We investigated the population genetic

Zoology, University of t6d1. kodz. Poland structure of an Asian freshwater mussel with a parasitic dispersal stage. Sinanodonta
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Mo of Natiral istory. University of St woadiana, which has been present in Europe since 1979 but which has expanded
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An invasive species reverses the roles in a host-parasite relationship
between bitterling fish and unionid mussels

e
Results
a
o - M A. anafina
G [ ] A. woodiana

w
= Figure 2. Relative
o development success
L4 a (proportion that
a T metamorphosed into
§ - juveniles) of glochidia of
5 ° 8 6 native A. anatina and
= & T invasive A. woodiana
S a’ mussels on fish hosts. Error
£ bars represent one SE.
8 o- Different letters denot
Q. pairwise differences

=B £ c between treatment

B. barbusL cephaius C- gibelio P. parva groups.

European control R.amarus East Asian control
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Invasive species turns parasites into hosts el
Asian mussels take the advantage from European bitterling fish.
Jessica Marshall \
15 February 2012 “
@, Rights & Permissions € '

Scientists sound alarm over DNA editing of
The arrival of an alien species can turn an ecosystem on its head. Researchers have found an human embryos
Experts call for halt in research to work out safet;

invasive mussel that has caused a complete ecological role reversal, turning a host into a parasite
and ethics issues.

and vice versa.
In a study published today in Biology Letters’, the team focused on ecosystems involving European been Head Examtenind: o

/ : ’ ) - N 4 = S . . . £ - . .
bitterling (Rhodeus amarus) small, pale-silver freshwater fish that lay their eggs in the gills o 1. Structural biologist named president of

mussels. The mussels. for their part, release their larvae into the water, where they colonize and Royal Society
develop on fish, including bitterling. Both bitterling — most of which are found in East Asia, except Nature | 18 March 2015
the single species in Europe — and the family of mussels they colonize have evolved mechanisms 2. Plant sciences: Seeds and civilizations
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Parasite-induced alterations of host behaviour in a riverine
fish: the effects of glochidia on host dispersal

PAVEL HORKY", KAREL DOUDA®, MATUS MACIAK*", LIBOR ZAVORKA*' AND ONDRE| SLAVIK*
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SUMMARY Contents lists available at ScienceDirect

1. Paresitc speces an affect host bebaviour in various ways. Freshwater mussels of the superfamily
Unionokdea have a glochidia larva that s parasitic on fish. Our aim was to evaluate whether fish
wusmmwmuwmu P e | of the p
2 Many freshwater mussels are highly endangered, M_dannhs&erdux—hp--uhm

hosts s important for their conservation. However, resaarch on the bebavioural effects of pansitism
on fish host activity and/or the up dispersal of i larvae in natuse has received lttle
srnton Parasite-induced increases in the energy costs of movement of host @c,mm
3 S;\K\ll‘h we cuamined a fish (the chub, Squaling cryfuie) that hosts the laval stage of a fresh- freshwater fish

s b (At | snd incectisated alteratine in hogt behaviour induced by the pars-

g passive integrated tamponde  Ondiej Slavik **, Pavel Horky #, Karel Douda ?, Josef VeliSek ®, Jitka Koldfova ®, Pavel Lepit ”
| Biology

Physiology & Behavior

ELSEVIER journal homepage: www.elsevier.com/locate/phb
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HIGHLIGHTS

* Fish infected by ectoparasitic bivalve larvae paid higher energy costs for movement.
* The energy costs of movement varied over time according to parasitic phase and diurnal cycle.
* Higher values of ASP, ATP, K‘andcl‘omnzdmmcblnudplasmolﬂmhosu

* The physiological status of the fish hosts deteri d duning
ACCEPTID MANUSE T
RESEARCH ARTICLE ARTICLE INFO ABSTRACT
Altered thermoregulation as a driver of host behaviour Iin glochidia-parasitised Anticle urie Parasitization by the larvae (glochidia) of freshwater mussels can cause harm to a fish's gills, resulting in less cf-
d m:Jmﬂorl:mu i l;aiverspnnonmdlwredmdﬁmybywmﬁsh mmwcloiglod-m‘xmfccﬁommmelmst’sphys
'U' revised December iology remains poorly understood, noinformation s 1 enﬂ'gy in
:nrepmd”mmﬂ 2017 fish. Hence, we obtained glochidia of the invasive unionid mussel donta ( ) and exper-
Pavel Horwy, Onattey Slay i, Karel Doudas ¥ ¥ imentally infected common carp. Cypnmncmvnmd vith ical 1easure energy
Sourral of £ it Bkogy 20 0. 185903 dox 10 fjots 184503 Publaned 23 October 2014 tion. We tested the hypothesis that ion affects energy ion in the host fish, reflected as higher
pw— ndl “ i : energy costs for movement and reduced movement activity over eight days post-infection within a four-
Adticke o k metrics ®ror
Abstract

Parsaites alter thew host behaiour and v vwrsa 93 & result of mutual adaptations in the wwoiutonary
armvs race. One of Tharde A0ptaluny rvolws CHanges it Modt Thermoreguist on, which has the

po! 20 harm the g N nad thasrediy act @6 @ defunce machanam. We wsed a madet of the Brown
ot S irurts esperimentally parasitised with sctoparsstic larvae called ghochidia from the
endangered freshwater peart mussel Mageribfiors margartfers L0 reveal whether Darssitation slters
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Time course for S. woodiana glochidia parasitization in control fish (S.
cephalus, n= 7+7) in the low- and high-density treatments. Bars represent
mean (+5D) glochidia attached to fish on the respective day gained by
calculation from shed glochidia and juvenile mussels. White arrows indicate
inoculations (day 0, 10, 21, and 32). A black arrow indicates sampling for fi
physiological parameters.
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Changes in body weight (
condition factor (CF),
splenosomatic index (SSI), a
biochemical parameters in bl
plasma (see text for descriptio
of the host (S. cephalus),
infested with parasitic larvae of
the invasive bivalve S. woodiana.
Experimental fish (n=16 + 16 +
16) were exposed during four
consecutive infestations in
glochidia baths containing zero,
1170+130 and 8578+687 glochidia
liter-1 (mean4SE) in the control
and low- and high-density
treatments, respectively.
Different letters (a, b, ¢)
indicate significant differences
among groups (Wilcoxon-Mann-
Whitney test, p<0.05).
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Direct impact of invasive bivalve (Sinanodonta woodiana)
parasitism on freshwater fish physiology: evidence
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Abstract Direct and potentially damaging effects of
invasive alien species can remain unnoticed or insuf-
ficiently quantified, resulting in a lack of stakeholder
awareness. We report for the first time that parasitic
larvae (glochidia) of the invasive freshwater mussel
Sinanodonta (Anodonta) woodiana (Unionidae, Bival-
via) cause an unexpected reduction in the condition
factor of parasitized native fish species. The reduction
in the body mass and condition factor of experimen-
tally infested European chub (Squalius cephalus) was

associated with changes in several physiological
parameters measured in host fish plasma. Ion concen-
trations (potassium, chloride) and enzymes activities
(aspartate aminotransferase, alanine aminotransferase,
lactate dehydrogenase, alkaline phosphatase) were
significantly affected: hence, the results reveal the
complex effects of non-native glochidia on the home-
ostasis of the individually tested fish. Changes in host
physiology and condition status were recorded also in
environmentally relevant infeslz'nion intensities (mean
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The timing of priming (5. woodiana) and
experimental (A. anatina) inoculations.
Numbers of host fish individuals used are
stated in parentheses.
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Invasive Chinese pond mussel Sinanodonta woodiana
threatens native mussel reproduction by inducing
cross-resistance of host fish
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Velci mlzi a dopady biologickych invazi

» Hostitelské vazby jako klicovy faktor ovliviujici dopady invazi na domaci druhy i s
invaznich druht

» Neékolik dosud nepopsanych mechanizmd dopadu invaznich druht

» Nové se objevujici rizika







