Ohrozeni druhtl introdukci nepuvodnich druht
Threat to species by the introduction of exotic ones

Vysazeni a zavleCeni nepuvodnich druht
- Zivo€ichd (psu, kocek, krys, prasat, koz
atd. a jejich parazitu i nemoci) bylo a je
- pfi¢inou vyhubeni mnohych ostrovnich
endemitd.

The intentional or accidental
introduction of non-indigenous
animal species (dogs, cats, rats,

1 and dlseases) has been the cause \
. of extinction of many |sland endemics.

vyhubena fada Satovnik 0 (Drepanidini), typlckeho
pFikladu adaptivni radiace./ On Hawai a number of
Hawaian finches (Drepanidini) a typical example of
adaptive radiation, have been driven to extinction

» (as many other species).

B8 \/ysazena divoka a zdivo éela domaci prasata m éni
prost fedi a hubi p Gvodni druhy./ Introduced wild boars
and ferralized pigs are changing the environment an d
killing indigenous species.
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Map Legend
Red = brown free snake
native rangs

Zavle &ena stromova uzovka Boiga irregularis {
ohrozuje endemické ptaky na pacifickych
ostrovech, nap f. Guamu.

The brown tree snake ( Boiga irregularis)
threatens endemic birds on Pacific islands,
e. g. Guam.

Pdavodni areal / Native range

A brown tree snake
eating a hird.
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Ostrov Moorea (Spole €enské ostrovy)

Moorea Island (Society islands)

Vysazeni nepltvodnich

fles plzG vedlo k zaniku velkého

= Marquises N , . ,
KIRIBATI " poCtu druhd endemickych
South Pacific o ~ o
Ocean druhd plzu (Partula spp.)
Makateg . °. . Francouzské Polynésie.
. « '~ - o, Archipel des . . .
Uturda®. %PAPEETE ruamoty | The introduction of exotic
. " { . . .
Society L. * |snails led to the extinction

Islands

o - . =~. |of alarge number of snail
lies rikted, [Species (Partula spp.)

, Mgtaura Mururua™ * v,
Tubuai ] ) - 1
. endemic to French Polynesia ‘ b
.Rapa b

[} 250 500 km
p—————————

. —— Ulity druh @G rodu Partula
Francouzska Polynésie / French Polynesia Shells of the genus Partula

Copyright Marc Agren 2000
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Pavodni, endemicky druh
Partula sp. / Native, endemic
Partula species

Oblovka Achatina fulica z Afriky, introdukce

na ostrov Moorea v 60. letech 20. stoleti.

The Giant African Land Snail ( Achatina fulica)
from Africa was introduced to the island of

Moorea in the 1960s.

Euglandina rosea z Floridy a st fedni Ameriky; introdukce na ostrov Moorea v r. 1977 za

Ucéelem hubeni plZz G Achatina fulica. / Euglandina rosea from Florida and Central America,
introduced to Moorea Island in 1977 to reduce the p  opulation of Achatina fulica.
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Jihoamericka ropucha Bufo marinus byla
vysazena na severu Queenslandu aby
redukovala hmyziho Skidce (brouka) na
cukroveé tftiné. Misto toho hubi mnohée
puvodni zivocichy v€. ptaku a malych

Va(":natcﬁ. Toad Bistribution
. . M 1935-1974 9 4
The Marine or Cane Toad (Bufo marinus) m 15741980 m
. . 1930 - 1984
from South America was introduced to

northern Queensland to reduce an insect pest
(beetle) on sugar cane. Instead it has been
preying on many native species including
birds and small marsupials.
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z jihovychodni Brazilie / The aquatic fern
Salvinia molesta from south-eastern Brasil

Lake Moon Dara (sev. Queensland, Australie) p  fed a po vysazeni nosatce Cyrtobagous
salviniae (1981) / Lake Moon Dara (N.Queensland, Australia) before a nd after the
introduction of the Black Long-snouted Weevil ( Cyrtobagous salviniae) in 1981.



Ohrozeni druhtl introdukci nepuvodnich druht
Threat to species by the introduction of exotic ones

L TR PN

Mol Castoblastis cactorum z jiz. Ameriky
zredukoval populace americkych kaktus U
opuncii ( Opuntia inermis, O. stricta) v Australii.
Jeho Si feni do sev. Ameriky (v €. Mexika) vsak
ohrozuje existenci velkého po ¢€tu zde
domacich druh 0 opuncii. / The Prickly Pear Moth ( Cactoblastis cactorum) from S. America
reduced populations of Prickly Pear cacti ( Opuntia inermis, O. stricta) in Australia.

Its spreading to N. America (incl. Mexico) threaten s the existence of many native species

of Prickly Pear.
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Tuberkul6za skotu ohrozuje lesni poddruh bizona
v Kanad é, populace buvola kaferského i Iva
v Krligerov & narod. parku v jizni Africe. -
Bovine tubercolosis threatens the Wood Bufallo subs pecies of the American bison as well
as the populations of African Bufallo and Lion in t he Kriiger Nat. Park of South Africa.
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Pontokaspicky mlz slavi €ka mnohotvarna ( Dreissena polymorpha)
se rozSi fil od r. 1890 z Hamburku Labem po st Fedni Evrop é.

Od konce 80. let 20. stoleti, kdy se dostal s balas tni vodou do
severoamerickych Velkych jezer, se lavinovit & SifFi vodni siti
severni Ameriky, kde vytla €uje p Gvodni druhy benthosu

a zpusobuje velké ekonomické (technické) Skody.

The Ponto-caspian Zebra Mussel (  Dreissena polymorpha) spread in Central Europe

vie the Elbe river, starting in 1890 in Hamburg. In  the end of the 1980s it was introduced with
balast water to the N. American Great Lakes and has  been expanding in the N. American
water ways ever since with tremendous speed, out-co mpeting native benthic species and
causing large economic (technical) damage.
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Introduced species [ Zavle €ené, vysazené, nep tvodni druhy
species that were only able to surmount a barrier to dispersal with the (intentional or
unintentional) assistance of man and thus to colonize a given locality
druhy, které byly schopny pfekonat pfekazku svého Sifeni pouze s pomoci (Umysinou ¢i
neumyslinou) ¢lovéka, a tak osidlit danou lokalitu

Classification of species introduced to Europe / Klasifikace druht zavle¢enych do Evropy:
- archeophytes / (archeozoa) — introduced before 1492
archeofyty / (archeozoa) — zavle€ené &i vysazené pred r. 1492
- neophytes / (neozoa) — introduced from 1492 onwards
neofyty / (neozoa) — zavledené ¢i vysazené od r. 1492

Invasive species / invazni druhy

- a subset of introduced (non-indigenous, exotic) species
podmnoZzina nepuvodnich (exotickych) druhu

- introduced species expanding their range and representation in habitats by outcompeting
native species
nepuvodni druhy, které rozSifuji svlj areal a zastoupeni v biotopech vytla¢ovanim pavodnich

druht

Expansive species / expanzivni druhy

- species native to a given area that have started to substantially expand their range and the
number of colonised localities, often because of habitat disturbance by man

druhy puvodni, které zacaly vyrazné rozSifovat svuj areal a pocet lokalit vyskytu, ¢asto

v dusledku naruSeni prostredi ¢lovékem
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introduced plant species
in large reserves (National

Parks, Biosphere
Reserves) world-wide.

For the character of the
reserves see explanation

of symbols below.

For name of reserve see
Czech legend below the

map.

island
tropical

maritime A pfimofské

arid

Q ostrovni
% tropické B T

£: aridnf 3;( | PN

Podil zaviegenych druht rostlin ve svatovych rezervacich. Charakter jednotlivych rezervaci je rozlisen symboly.

A. Ostrovni rezervace; Rhum (Skotsko) — 11 %; Selvagem Grande (Portugalsko) ~ 14 %; Campbell (Novy Zéland)
— 35,2 %; Galapagos — 31 %; Aldabra (Seychely) — 33 %. Z Havajskych ostrovii pochéazeji Udaje z rezervaci Maui
— 47 %, Hawaii Volcanoes — 66 % a Kamakou — 38 %.

B. Travinné a lesostepni formace tropickych oblasti; Ngorongore (Tanzanie) ~ 3 %; Kruger National Park (Jizni Af-
rika) — 8,1 %; Hiuhluwe (JiZni Afrika) — 8,1 %,; Baluran {Java) — 8,4 %; Kakadu (Australie) — 4,7 %.

C. Oblasti s-pfimofskym typem klimatu; kalifornské rezervace Hastings Reserve — 15 %, Sequoia, Mt. Whitney a Kings
Canyon - 7,2 % a Pinnacles National Monument — 15,9 %; Jasper Ridge (Britska Kolumbie) — 26,5 %,; australské
rezervace Myall Lakes (Australie) — 8,2 % a Kings Park — 27,6 %; mys Dobré nadéje (Jizni Afrika) — 7 %.

D. Poustni oblasti: Skeleton Coast (Namibie) —4 %; Organ Pipe Cactus (Arizona) — 8,9 %; Death Valley (Kalifornie)
-~ 7,9 %; Canyonlands and Arches (Utah) — 10,4 %. (KuCera & PySek, 1897) .
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The gradual degradation of forests in south-east As ia by logging and agricultural practices does not o nly
reduce the number of native mammal species but also increases the percentage of introduced species.
In the last stage of this succession, the savannah, only introduced rat species are present.

Obr. 2.21 Postupna degradace lesi v jihovychodni Asii kdcenim a zeméd8lskou vyrobou
nejen sniZuje podet pvodnich druhts savcd, ale také zvySuje procento zavle€enych
druht. Ve findini fazi této sukcese — v savané — jsou pfitomny jen introdukované
krysy. (Harrison, 1968)
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original forest  ptvodni les

forest with selective logging vybsrové tézeny les
secondary forest  druhotny les

secondary vegetation druhotny porost

scrub stand  kfovinny porost
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The number of species of exotic molluscs, fishes, p lants and insects in the USA has been increasing
constantlv over time

Obr. 2.20 Pocet druhli cizokrajnych mékkysu, ryb, rostlin a hmyzu v USA v pribéhu Casu kon-
stantné roste. (OTA, 1993)
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Vodni mor kanadsky ( Elodea canadensis) je dnes rozSi fen po celé Evrop & / Canadian

pondweed ( Elodea canadensis) is today present all over Europe
35
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New records

-1890 -1910 -1930 -1950 -1970 -1990

Numbers of first records of nonindigenous species in North and Baltic Seas
within 20 year intervals {(n = 92 species)



Ohrozeni druhtl introdukci nepuvodnich druht
Threat to species by the introduction of exotic ones

Vodni mor kanadsky ( Elodea canadensis) je dnes
rozSifen po celé Evrop é / Canadian pondweed
(Elodea caagladensis) Is today present all over Europe

30 +— oMorth Sea @Baltic Sea
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Zelena rasa Caulerpa taxifolia z teplych
vod Pacifiku se Si Fi ve Stfredozemnim mo Fi; 15
zkousi se biol. boj pomoci plze Elysia 10 !
subornata. / The green alga Caulerpa taxifolia

from warm Pacific waters has been spreading —H ﬂ

in the Mediterranean Sea; biological control ’ Bl GRS k. e e oies
by the snail Elysia subornata is being tested.

New records

Mumbers of first records of nonindigenous species in North and Baltic Seas
within 20 year intervals (n = 92 species)
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1982: kultivace fasy v akvariich monackého oceanografického
muzea / cultivation of the alga in the aquarium of the Oceanographic
Museum of Monaco

1984: fasa objevena v monackém zalivu pfimo pod okny muzea
(porost na 1 m?2 morského dna) / discovered in the Bay of Monaco
just below the museum’s windows (patch covering 1 m? of sea bed)

1992: Fasa doséhla biehu Italie a Spanélska / reached the coasts of
Zelena fasa Caulerpa taxifolia z teplych Italy and Spain

vod Pacifiku se Sifi ve Stfedozemnim mofi;

zkousi se biologicky boj pomoci plze Elysia 1995: fasa dosahla bfehd Chorvatska / reached the coast of Croatia
subornata. / The green alga Caulerpa

taxifolia from warm Pacific waters has 1997: znamo 99 lokalit o celkové rozloze 6600 ha / 99 sites of occur-
been spreading in the Mediterranean Sea; rence covering in total 6600 ha known from the Mediterranean Sea

biological control by the snail Elysia Canterpa taifoia _ Sightings S ce —
subornata is being tested. e o i AT g My Mt

I 100 5:1- Bl 3 2 : Toulon, dnve dejsan(90)
o 3 Zate de S-Raphaslih gay (91-94-95)
< 4: Le Lavandon(91)
i 5 : port de &-Cyprien (91)
- i o rigio
e SN *

10 Majceque, Calad'or(92-94* & 95
11 Liveroo(92-93* & 95)

% eradication sites
+ 1ol 000m?
@ 1000 to 20000 n?
=20

> 1 000ha

Oblasti s nepuvodnim vyskytem fasy Caulerpa taxifolia
/ Areas with introduced populations of Caulerpa taxifolia
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' Verbreitung des Europaischen Merzes

Dfruher . hieute

Norek evropsky ( Mustela nutreola)
byl d Five intenzivn & loven
European Mink was formerly :
intensively hunted _— '

RozSifeni norka d Five (bile) a dnes
(Gerven &) / Former (white) and
present (red) range of European Mink

Dnes je vytla €éovan norkem americkym - minkem ( Mustela

vison) ze Sev. Ameriky.
At present it is being out-competed by the American Mink

Napfr. v Estonsku je voln é Zijici populace norka posilovana
vysazovanim jedinc a z chovu. / For instance in Estonia its
wild populations are being reinforced by individual S bred

in captivity.
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Nalezy pudniho ploSténce Artioposthia triangulata (= Arthurdendyus triangulatus) z Nového
Zélandu v Anglii a Walesu (prvni nalezy v Evropé 1963 v sev. Irsku, 1965 v sev.-zap. Skotsku).
Jako predator vyznamné redukuje populace zizal. / Records of the soil-dwelling flatworm
Artioposthia triangulata (= Arthurdendyus triangulatus) from New Zealand in England and
Wales (first records in Europe from Northern Ireland in 1963 and north-western Scotland in

1965). A predator of earthworms substantially reducing their populations.
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Invaze evropskych zizal do Severni Ameriky

Invasion of European earthworms to North America

‘ Invasive Earthworms in Our Forests

Gontain. cose-

Evropské druhy Zizal se Sifi severni Amerikou (v€. velkych
oblasti prostych severoamerickych Zizal) a méni charakter
lesnich ekosystému / European earthworm species have
been spreading across North America (including large
areas lacking Northamerican earthworm species)
profoundly changing the character of forest ecosystems

42 Canil \"‘-\ A
¥e :: Mﬂé ' A(

Oblast zalednéni (modfe) béhem
posledni doby ledové / Glaciated
Area during the last ice age

V Sev. Americe se Zizaly

v dobé pfichodu Evropan
vyskytovaly hlavné na jiho-
vychodé; tyto druhy v konkurenci
podléhaji evropskym druhum /
Upon arrival of the Europeans,
native earthworms occurred mainly
in the south-east; these species are
often outcompeted by the
European ones.
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Pddni povrch (vlevo)

a pfirozena obnova javoru
Acer saccharum (vpravo)

v lese bez zizal / soil surface
(left) and natural rejuvenation
of sugar maple (right) in a
forest without earthworms

Lesni podrost (vlevo) a pfi-
rozena obnova javoru
(vpravo) v lese s Zizalami /
soil surface and undergrowth
(left) and lacking natural
rejuvenation of sugar maple
(right) in a forest with exotic
earthworms

Kapradina Botrychium mormo
mizi z lesu osidlenych Zizalami
/ The fern Botrychium mormo is
disappearing from forests
invaded by earthworms
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H/An

H/An
H/An

Puda v casti lesa’S"etaplovanymi

Plda v Casti lesa bez zizal populacemi zizal (v&€. anektického

Soil in an earthworm-free forest area - druhu Lumbricus terrestris) / Soil in forest
[ i & with established earthworm populations

Puda v ¢asti lesa na invazni fronté
Forest soil at the leading edge of invasion incl. the anectic Lumbricus terrestris
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Comparison of total carbon contents in the upper
soll layers (above broken down to layers, below
in total) in forests with (exotic) earthworms and
without them studied at two sites (Arnot Forest
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Comparison of nitrogen up-take in the form of the ammonium ion and the nitrate
lon by plants (per mg roots) in forests with (exotic) earthworms and without them
(Arnot Forest and Tomkins Farm) in the USA
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Hemlock woolly adelgid (Adelges tsugae)— accidentally imported from
Japan to eastern North America _

i) ) .
) A creeping conflict
The hemlock woolly adelgid now infests about half of the eastern
hemlock’s range, and has been spreading by about 15 kilometers per year.
o CANADA
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Hemlock woolly adelgid (Adelges tsugae) on Eastern and Carolina Hemlock (Tsuga
canadensis and T. carolinensis)

UGA5125062

Decline and mortality in infested hemlock in  Damage to needles and branches after 2-3 years of
North Carolina infestation |

UGA2167012
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— -8 — % hemiock crown loss
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Hemlock woolly adelgid annual life cycle P _ ¢ hemlock inf t“t"r q | ith
on hemlock in North America (partheno- rogression of hemlock infestation and crown loss with-

: e , : in a 1600 ha watershed in the southern Appalachians
genetic, speC|f|c spruce host is IaCkmg) (Vose et al. (2013), Forest Ecology and Management 291: 209-219)
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Hemlock woolly adelgid (Adelges tsugae)

Worldwide occurrence of Hemlock (red) with arrows showing where
biological control agents were collected for importation to the USA. .

HWA seems to be native on the west coast of North America, where g

native hemlock species are little affected. Sasajiscymnus tSugae adult

feeding on HWA eggs

o

The tooth-necked fungus beetle (Laricobius Scymnus sinuan(.)dulus_-adults, a biological
nigrinus), a natural predator of HWA control agent under consideration
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Chestnut blight is a fungal disease of plants caused by the
fungus Cryphonectria parasitica from Asia, which has almost
extermined the American chestnut (Castanea dentata)

 American chestnut made up for 25%
of timber in the eastern USA
« Origin of fungus: Eastern Asia

Ea | | 4 + Disease first observed in the USA
“ b N /) 53 in1904 (New York City)
| % Ve 1 Apparently introduced after 1870 with seedlings of
| | 9 Castanea crenata from Japon
o = | *» 1926 in all the range of American chestnut
i ‘:.\ u; N 35 AV A E Hf'_'-' TR .-s e
F e :‘4_, i
% ';!l.'. ,.
T a
j! : l LEGEND
‘ |‘ Ll ?ha;f:':e?;g?\ecfestnut
== 78
l | | ) A e s T e A S bR Ly AR
Natural Range of the American Lumberjacks stand beside old-growth chestnut trees in

chestnut North Carolina around 1910 (Forest History Society, Durham, N.C.)
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Chestnut blight
(Cryphonectria parasitica)

CHESTNUT BLIGHT 1904-1922,

4~
Infecred
over 80 %

SR | chestnur

BN Blight
- \ == Range of
Chestnut
FLA. o

-

‘

&)
y

A stand of blight-infected chestnuts in

New York, 1915. (source: national-
geographic.com, courtesy of William Powell)

1 vca1396146

4

Dead American chestnuts, 1943 (USDA Forest Service) Resprouting American chestnut stump
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Chestnutblight g\\“\j\\ ezt

(Cryphonectria parasitica) v..,f.,.,.....,.....m L

The disease slill occwrs in lm
.lpp-h:hnm on sprouls
arising from tha unaWecled
long-lived root systems. \\j

&

@ [noculation of iprouts with an
hypovirulent strain of the pathoge
mdy permit frees 10 reach mer
«hantoble size.

,4’

The above-ground porfion of the
tres is usually kited belore it is
old encugh to produce nuts,
Roots are immune W the Blight.

Pycnigum —

Disease cycle of Cryphonectria parasitica

@5 are ﬁsclmved

o\lo*-«unm l«uﬂo are }

(http://sfr.psu.edu/public/chestnut/breeding/blight/life-cycle/view) E:*?ﬁﬁ'ﬁ{n?fw gg‘,}ﬁﬁﬁ&; /{"‘“"‘“

sticky subsiance.

o e 4 LA The fungus entars wounds an
% pes. e ™ induces swollen or sunken
. Fod g N ". * ‘/Gm&ul. These girdle branch
nd cause death of foliage
@ Awaiic chestnui trees are geactivally LY
rwesissans tn the Might. Hybeads werh \'dﬁm\'qwa pyenidial and peti- above the cankor.

American chestmut gee alun resiviant Al stromata about the size of
Thev make wieful nut trees but not a p-nhou torm on the canker face.

wieful forent frees.

Photographs Claudette Hoffman
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Chestnut blight (Cryphonectria parasitica)

Since the 1980s, backcrossing experiments have been conducted with the objective to obtain
blight-resistant “American” chestnuts by backcrossing of resistant hybrids of American and
Chinese chestnut (Castanea mollissima). In the last years there have been new attempts to
obtain trees with as pure C. dentata genome as possible by means of genetic engineering
(first taking a blight-resistance gene from wheat, now screening for such genes in the
genome of C. mollissima)

Chinese x American - This cross produces an Fy
_,-. = =

g ;;' ':‘l
1/ ! 5
AmEnCan '

34

Tt Ty ‘lll ; i
Amedican ' BC, x American - This is the second backeross and produces a BCy L) lt l"“! ‘!! [ l| Ll

Fy x American - This is the first backeross and produces a BC, | | Al ¢ ) |

BC, x American - This is the third backeross and produces a BCa

18
Amarican
BCy x BCy - This Is the first intercross and produces a BCyFa
{8
;n}f;-,l.E . BCaF; x BCyF, - This is the second Intercross and produces a BCaFy

Chestnut hybrids, grown at the Hashawa

- Environmental Center,Carroll County, MD.
BCsF3 This product of the final intercross is expected to show (PhOtOZ Melissa Boyle; source:
. iy iovalot Migitmalstonce In inftie Tonest e plantngs. http://www.americanforests.org /magazine/article/revival-
s of-the-american-chestnut/)

A diagram of backcrossing experiments. American
Chestnut Foundation (source: nationalgeographic.com)



Threat to species by the introduction of exotic ones

Chestnut blight (Cryphonectria parasitica)

— points of introduction

Occurrence of chestnut blight (Cryphonectria
parasitica) within the distribution range of the
European chestnut (Castanea sativa). Years
indicate when the disease was first observed,
while arrows suggest probable points of
introduction.

Chestnut trees infected with chestnut blight
near Collonges (Valais). After a long-standing
infection, a large portion of the crown has
died off. (Photo: Phytopathology WSL)
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Dutch Elm Disease (caused by the fungi Ophiostoma ulmi and O. novo-ulmi)

» First wave of elm dieback in Europe from ca 1910

 The cause was a fungal disease leading do clotting of tracheae (tracheomyk05|s)“ WA
caused by Ophiostoma ulmi (= Ceratocystis; first observed in the Netherlands). ' T URY

« Two bark beetles were the vectors, the larger (Scolytus scolytus) and smaller
European elm bark beetle (S. multristriatus).

e Inthe process, the fungus O. ulmi outcompeted the less harmful, related
O. quercus, with which these bark beetles had lived in symbiosis.

e Around 1920, S. multristriatus and the fungus O. ulmi were accidentally
introduced to North America, where a pandemy affected all elms present (the
even more sensitive native species as well as planted European ones).

* Here, another bark beetle introduced from Asia (Scolytus schevyrewi) and :
a native species associated with elm (Hylurgopinus rufipes) also became vectors.: 14

K
-
EH
(

Longitudinal section of an elm
vessel with enlarged tyloses.
(Courtesy D.M. Elgersma)

Scolytus multistriatus (above)

SR R T MR ST e o a Hylurgopinus rufipes (below)
Symptom of the Dutch Elm Disease: wilt of (photos: J. R. Baker and S. B. Bambara, North
branches and later the whole tree crown Carolina State University, Bugwood.org)
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Dutch EIm Disease (caused by the fungi Ophiostoma ulmi and O. novo-ulmi)
The first epidemy in Europe ceased in the 1940s.

From the 1950s there was a second epidemy, caused by the even more virulent species O.

novo-ulmi,

in which two subspecies are distinguished, traditionally called Euro-Asian Race

(EAN) and North American Race (NAN), which hybridise. This pandemy still continues.

In Great Britain alone, some 25 million elms died; for instance in the floodplain forests of
South Moravia (Czechia) the representation of elms dropped from about 30% to smgle

interspersed trees (mainly the more resistant young ones).

Fig. 9.9 Proposed pattern of spread

of (2} the non-aggressive, and {b) the
EAN and NAN aggressive subgroups
of O, uimiduring the first and second
epidemics of Dutch efm disease. Smali
arrows, overland spread; large arrows,
major introductory events as follows.
{1} Introduction of the non-aggressive
subgroup from NW Europe to North
America, ¢. 1920s. {2} Introduction of
the non-aggressive subgroup from
Krasnadorto Tashkent, ¢. late 1930s.

{3) Introduction of a form close to the
EAN aggressive subgroup into North
America {lllinois area), ¢. 1940s, and its
subsequent evolution into the NAN
subgroup. {4) Introduction of the NAN
subgroup from the Toronto area into the
UK, ¢. 1960. (5) Introduction of the EAN
subgroup into the Tashkent area, . mid-

1970s. {From Brasier 1990.)

{a) Non-aggressive
subgroup

(b} Aggressive
subgroup

\ Galleries of an elm

2
bark beetle (Scolytus
\/ spp.) under elm bark
0
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Dutch Elm Disease (caused by the fungi Ophiostoma ulmi and O. novo-ulmi)

Coremium

Beetles dig feeding

groves at the fork of

the branches of
healthy elms

Larvae change into
pupae and adult in
the pupal chamber

Discolored
xylem ring

Emerging adult carrying
fungus spores

——— Yl

= s
= Females look
/ for dead or very
weak elmtrees

for breeding

The European elm bark beetle (S.
multistriatus) feeding in the twig
crotch of an elm (Courtesy P.
Svihra)

.........

Yeast-like
phase spores
in xylem
vessels of
elm

Leaves above
infection point
become weak and

Female digs a gallery
underneath the bark, mates
and lays eggs in niches all

Fungus spread

‘ along the length also through turn yellowish and "
natural root " .
- - — ¢ . finally drop to the ol
Drawings by Ignazio Graziosi anastomosis ground Y

Typical synnemata (bundles of konidiophores) of the
fungi Ophiostoma ulmi and O. novo-ulmi. Left: view
under a light microscope (photo: L. F. Grand), right:
micrograph from a scanning electron microscope
(photo: M. F. Brown a H. G. Brotzman)

The life cycle of elm bark beetles and how the fungi
Ophiostoma ulmi and O. novo-ulmi, causing Dutch Elm
Disease, are transmitted.
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Invasion of the Argentine fire ant
(Solenopsis invicta) to North America

Spread of Solenopsis invicta
in the USA

The result of direct contact of man with S. invicta
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Solenopsis invicta

The workers show a high degree
of polymorphism.

Under favourable conditions, S.
invicta creates supercolonies
extending over large areas
(interconnected nests of related
colonies).
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Number of Fire Ants

Fig. 6. Relationship between the number of fire ants (So-
Ienopsts invicta) and the number of non-ant species collected
in pitfall traps at 10 sample sites (P = .015).

Accordlng to a study conducted In the Iate 1980s in central Texas (Porter and
Savignano, 1990), S. invicta supercolonies had the following effects on
assemblages of ants and other arthropods:

- drop of ant species richness by 70%

- drop of ant abundance of native species by 90%

- where S. invicta occurred, it made up for over 99% of all ants, the total
abundance of ant workers increased by 10-30%

- decrease of the species richness of other arthropods by 30% and of their
abundance by 75% (some groups were severely reduced, others
beneffited from that and increased)
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Threat to species by the introduction of exotic ones

Pitfall Traps

N

-
-

D E
Uninfested Sites

Infested Sites

Effect of S. invicta on species

richness and abundance of ants
(workers) — based on pitfall
trapping (Texas, USA, 1987) - from

Porter and Savignano (1990).

116

200

100

14000

2000

M.J. Gotelli and A.E. Arnett

Species
Richness
F-

Number on Baits
|individuals)
b4

12

o

Bait Traps

o]

o

12

g

NN

Infested Area

Uninfested Area

FiG. 4. Ant species richness and numbers of workers at-
tracted to bait traps at 10 uninfested sites and 10 sites infested
with the fire ant, Solenopsis invicta. Data are from site totals

summed across date. 7

Porter and Savignano (1990)

@

Field

Forest

Standardized C-Score

\nllaci Im;dad

Figure 2 Effects of §. invicta on community structure. The

standardized C-score measures the extent to which species co-

| occur less frequently than expected by chance. The larger the

4 standardized Cscore, the less co-occurrence compared with a
randomly assembled community. The dotted line indicates 1.96
standard deviations, the approximate level of statistical sig-
nificance (P£<0.05). O, Forest ant assemblages; ®, open-field ant

assemblages. In the presence of §. imvicta, ant community

ECOIOgy Letters, (2000) 3:257-261 structure converges to a random pattern.
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Solenopsis invicta

Total Annual Fire Ant Losses to Households, Total Annual Fire Ant Losses to Agriculture
Business, Schools, Government, and Institutions Med Vet
$12 milllon -
lacame Crop Damage
mur;;ﬁmm is Treatment Treatment £277 million
—%1.35 billion $221 million ——
$50 million G
Repair and Replacement %
$202 miliion s

Assessment of annual damage inflicted by S. invicta in the USA

| ‘
; B

There have been attempts of
biological control of S. invicta using
parasitoid flies of the genus
Pseudacteon and the pathogenous
protozoan Thelohania solenopsae.
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,fTaiwan‘l“ ]
] China .-i"d_l
&; = A molecular-genetic study has
shown that first colonies of
( Austalia| Solenopsis invicta found on
L WAL Taiwan, mainland China and in
\l- Australia were of North American
- origin (Ascunce et al. 2011)
(zuoaé
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c:aa oonﬂn N
Solenopsis invicta %af:f' RN — _ 4

Potencialni rozSi feni (éervené body)
mravence S. invicta v severni Americe,
Austrdlii a na okolnich souostrovich
na zaklad & vyhodnoceni klimatickych
dat.

Potential range (red points) of S.
invicta in N. America, Australia and
neighbouring archipelagos based on
the analysis of climatic data.

Prvni, maloplosny vyskyt v Australii
byl jiz zaznamenan!

A first small-scale occurrence in

° Australia has already been recorded.
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Solenopsis invicta

} f{i%'.i |

1 e L]

Potencialni rozSifeni (Cervené body) mravence S. invicta v Asii na zakladé

vyhodnoceni klimatickych dat.
Potential range (red points) of S. invicta in Asia based on the analysis of

climatic data.
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Solenopsis invicta B,
02 R0t
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Potencialni rozsi feni (€ervené
body) mravence S. invicta

v Evrop é, Africe a na Blizkém
vychod é na zaklad é vyhodnoceni
klimatickych dat ( €ervené body).
Potential range (red points) of S. invicta in
Europe, Africa and in the Near East
based on the analysis of climatic data.
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q'i
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Africky poddruh v ¢éely medonosné - Apis mellifera scutellata, resp. jeho hybridi

s jinymi poddruhy se Si Fi jizni a st Fedni Amerikou. Svou vysokou agresivitou p  Fedstavuji
nebezpe ¢i pro p Gvodni v ¢elstva, zvi rata i ¢lov éka.

The African subspecies of the honeybee —  Apis mellifera scutellata — or its hybrids with
other subspecies are expanding their range in South and Central America. By their high
agressivity the present a threat to native bee colo  nies, animals and humans.
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Threat to species by the introduction of exotic ones

I 2010
2011

Spread of Africanized honey bees

by year, by county
Updated March 2011
Agricultural Research Service, USDA

Data reflects only state
official designations of
counties as Afrfcanized.

United State

1998

Trinidad (not Tobago) | 97%

Guyana 1975
French Gulana

El Salvador | 785
Costa Rica 1903

Ecuador 1981
Peru 1977
Bolivia 1967

Paraguay 1965

Chile
net present

Uruguay 1971

Argentina |1 969
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Invasive hogweeds (Heracleum spp.) in Europe
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BolSevnik velkolepy (Heracleum mantegazzianum) v CR
The Giant Hogweed (Heracleum mantegazzianum) in the Czech Republic.
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Invasive hogweeds (Heracleum spp.) in Europe
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Invasive hogweeds (Heracleum spp.) in Europe

g

Heracleum sosnowskyi
along a riverside in

&
ke Vol Latvia
Estonia® l
Lithuania®
Finland*

£ >
§ France* " " i Photo: J. Gurkina |
’ i Additional to Giant hogweed (originally from the

+

Hungary

exotic species are spreading in Europe:
- Persian hogweed (H. persicum) in

Germany* Fennoscandia
Switzeriand® - Sosnowsky’s hogweed (H. sosnowsKkyi)
* . mantogazanum in the Baltic states
orway x"1'. SOSﬂOWS*yl
UKe T H. persicum
o = e 5 i The Giant hogweed is also invasive in North
Year of first record Am eri ca.

First records in the wild of tall invasive Heracleum species (H. mantegazzianum, H. sosnowskyi and

B T e _ _ _ The Giant Hogweed Best Practise Manual. Forest & Landscape
Source: Nielsen, C., H. P. Ravn, W. Nentwig, M. Wade (editors), 2005: The Giant HggweediBerid iadlise Magyal- Forest & Landscape Denmark,

HoBmhrokn Ni8lggn, C., H. P. Ravn, W. Nentwig, M. Wade (editors), 2005: The Giant Hogweed Best Practise Manual. Forest & Landscape Denmark,

[ Ay U A

Caucasus and areas south of it) some related

Source: Nielsen, C., H. P. Ravn, W. Nentwig, M. Wade (editors), 2005:
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Invasive hogweeds (Heracleum spp.) in Europe
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Invasive hogweeds (Heracleum spp.) in Europe

Table 1. Features of tall invasive hogweed species

Plant species Height Stem
{cm)

Giant Hogweed 200-400 Shaggy (vilous)
Horadeurn man-  (-500) upper stem; lower

Distribution

Austria, Belgium, Czech
Republic, Denmark, Fin-

tega zianum stemn coarsely land, France, Germany,
ridged and more Hungary. kceland, Ire-
or less hairy. land, Italy, Liechtenstein,

Stem up to 10 cm Luxernburg, Nether-
thick at base with lands, Norway. Poland,
purple biotches Russia, Slovakia,
Sweden, Switzerland,
UK incl. Northern Ireland
Possible occurrence

in: Belarus, Estonia, Lat-
via, Lithuania, Ukraine

Herackum 100-300 Ridged, sparsely White flowers. Outer Belarus, Estonia,
SOSnowskyi hairy sten with petals radiate, 8-10 mm Germany, Hungary,
purple blotches long. Slightly convex Latvia, Lithuania,
very simular to compound umbels, 30- Poland, Russia, Ukraine
Giant Hogweed 50 cm across. 30-75
rays with only short
hairs
Heracleum (-100) Stem purple, Denmark, Finland,
persicum 150-300 1.5-2 cm thick at Norway, Sweden,
the base. Whole Possible occurrence
plant has anise in: Hungary, Latvia, UK
odour

Drawings; J. C. Schou

Source: Nielsen, C., H. P. Ravn, W. Nentwig, M. Wade (editors), 2005: The Giant Hogweed Best Practise Manual. Forest & Landscape Denmark,
Hoersholm, 43 pp.



J. Schlaghamersky: Ochrana prirody — introdukce neptvodnich druht

The Giant hogweed (Heracleum mantegazzianum) in Europe

0 — —i . u

1850 1870 1890 1910 1930 1950 1970 1990

Cumulative number of grid squares

Years

Dynamics of the Giant hogweed invasion in Czechia
(grid size: 11 km x 12 km)

As in other countries, Giant hogweed was originally planted in Czechia as an
ornamental plant — for the first time in 1862 — possibly even earlier — in the gardens
of Kynzvart castle in western Bohemia.

Wild-growing plants were observed here from 1877, by 1907 already in north-eastern
Moravia. In 1950 there were 9 known localities in the open countryside, today ca 600.

Source: Nielsen, C., H. P. Ravn, W. Nentwig, M. Wade (editors), 2005: The Giant Hogweed Best Practise Manual. Forest & Landscape Denmark,
Hoersholm, 43 pp.
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The Giant hogweed (Heracleum mantegazzianum) in Europe
Traits that make the species such an successful invader:

- High fecundity and ability of self-pollination (a single plant can found a population
and thus cause an invasion)

- Flowering sufficiently early in the vegetation period to complete the development of
seeds

- High density of seeds in the soil seed bank, with some seeds surviving for at least
two years

- Very high germination rate

- Germination in early spring before the resident vegetation appears

- Fast growth of rosettes allowing rapid development of populations and the ability to
form dense cover and place leaves above the resident vegetation

- Low mortality of plants once they become established

- Stable proportion of plants that flower and produce seeds

- Ability of plants under stressful conditions to postpone flowering until a time when
sufficient reserves are stored (success at suboptimal sites)



Threat to species by the introduction of threatened ones

The root must be cut at
least 10 cm below soil
level. Plants in pastures

have deeper roots and
they should be cut 10

cm below the top of
the root

Invasive hogweeds
(Heracleum spp.) in Europe

Drawing: Peter Leth, County of
Vestseelland, Denmark

Tall invasive species of
hogweeds have a high
regeneration potential
and cutting treatment
must be conducted 2-3
times during the gro-
wing season in order to
stop plants from setting
seed

Source: Nielsen, C., H. P. Ravn, W. Nentwig,
M. Wade (editors), 2005: The Giant Hogweed
Best Practise Manual. Forest & Landscape
Denmark, Hoersholm, 43 pp.

Photo: C. Nielsen
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Sheep and cattle prefer
young and fresh plants,
and the most efficient
control is obtained by
beginning the grazing
early in the season
when the plants are
small.

Invasive hogweeds T
(Heracleum spp.) in Europe

Treatment effects of
glyphosate when
applied once early in
the growing season
(late April). The
photograph was taken
one month after the
treatment

Source: Nielsen, C., H. P. Ravn, W. Nentwig, M.
Wade (editors), 2005: The Giant Hogweed Best
Practise Manual. Forest & Landscape Denmark,
Hoersholm, 43 pp.

Photo: C. Nielsen
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Japanese or Asian knotweed (Reynoutria
japonica), Nakai giant knotweed (R.
sachalinensis) and in Czechia in particular
their local hybrid Bohemian knotweed (R.
X bohemica) are among the most
successful invasive plants.

Origin: The Far East (Japan, Korea, China
and the Sachalin island, respectively).
Introduced in the 19. century as
ornamental plants.

Spreads along water courses and
to disturbed (ruderal) sites.

Strong competitors with high ability
of regeneration.

Outcompete native species.



Threat to species by the introduction of threatened ones

Impatiens glandulifera
(many English names, e.g. Himalayan Balsam,
Policeman’s helmet)

Origin: The Himayas

Introduced to Europe as an ornamental
Plant in the first half of the 19t century.

First planted within Czechia in the Cervenyf:
Hradek castle park near Jirkov (NW
Bohemia), first record “in the wild” near
Litoméfice (ca 50 km to the east of Jirkov)
in 1896 .

Became invasive in the 1930s, spreading |
mostly along water courses, building up
homogenous, permanent stands in the
river floodplains, replacing native
vegetation.




Threat to species by the introduction of threatened ones

Impatiens parviflora (Small balsam |,
Small-flowered touch-me-not)

Origin: south-western Siberia, western
Mongolia, western Himalayas.

Introduced to further areas of Asia,
Europe, North Africa, and North America in
the first half of the 19th century.

In Czechia spreading since the end of the
19th century from castle parks and
botanical gardens.

Requires shady, nutrient-rich habitats.
Under these conditions it creates
contiguous stands and supresses native
species of the herb layer including the
native touch-me-not balsam.

Touch-me-not balsam  }
(Impatiens noli-tangere)



