eeeeeeee

m  Konzervacni genetika

GENETICKE ASPEKTY
ZAVLECENYCH A INVAZIVNICH
DRUHU

INVESTICE

* X % Zy . »2
* * &
. * * - Y
evropsky [N
socialni . ‘ , OP Vzdélavani
4 fondvCR EVROPSKA UNIE  MLADEZE A TELOVYCHOVY  pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI
OPVK (CZ.1.07/2.2.00/28.0032)

Petr Smykal, Dana Safarova
Katedra botaniky, Katedra genetiky a bunécné biologie
Univerzita Palackého, Olomouc



eeeeee

kv Homogenizace flory a fauny
N vlivem cloveka

* Je odhadovano ze béhem poslednich 500 let (priblizné od

VZDEL

= doby 1492 tj. objeveni Ameriky a zdmofskych objevil) —

zavlecené druhy dominuji priblizné 3% zemského povrchu |
(Mack 1985)

Pocet druhu, které diky vlivu ¢lovéka prekrocily
biogeografické bariéry je mnohem vétsi, ale priblizné jen 1%
druhU se stane invazivnimi v novém prostredi.

Nékteré oblasti vSak maji vice nez 20% flory cizi (Novy
Zealand, az 50%, napf. UK z 2834 je 1264 druhU rostlin
cizich).

Probiha homogenizace flory a fauny uvnitfr i mezi
kontinenty.
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Kralici, kocky, rySv,}
Lisky, zaby, psy
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| Heracleum mantegazzianum ESSES® Reynoutria x bohemica
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nutrie (Myocastor coypus), norek americky (Mustela vison), plzak Spanélsky (Arion lusitanicus)




Home 100 of the About Search Search Search | Register as | European
Worst DAISIE Species Region Experts an expert | Summary
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Delivering Alien Invasive Species Inventories for Europe

Biological invasions by non-native or ‘alien’ species are one of the greatest threats to the ecological and
economic well-being of the planet. Alien species can act as vectors for new diseases, alter ecosystem
processes, change biodiversity, disrupt cultural landscapes, reduce the value of land and water for human

activities and cause other socio-economic consequences for man.

J To help those tackling the invasive species challenge, this website provides a‘one-stop-shop’ for infarmation on
¥ biological invasions in Europe. Please note that the DAISIE database behind this website is continually being

WU W WL 1O Ron Perley updated. Read more about DAISIE.

» Campylopus introflexus
one of the 100 worst alien species in Europe, DAISIE Handbook of alien species in Europe available

click here to see the full list.

Search Species Search Regions Search Experts

: Invasive
1S Species of
gonveer)  the Week

Search for information on one of the 12122 Search regions to explore the alien species Search for one of the 835 experts on
alien species occurring in Europe. threats across Europe, for 81 inland and 57 biclogical invasions in Europe
coastal and marine areas.

Thiz website was developed with suppoert from the European Commission under the Sixth Framework

Programme through the DAISIE project - Contract Number: SSPCT-2003-511202. Leave Feedback
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Introduction Pathway

The slug was unintentionally introduced with plant material, package and waste materials. Because of scattered first records across
Europe, several independent introduction events are presumed.

gf © Arion vulgaris
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Distribution

: « Native Range
© W. Fischer o Southwest Europe (parts of Spain, France, UK)

a® e Known Introduced Range

o Large parts of central and the southern part of northern Europe, USA (since 1998)

: Description e Trend
O Ecology & Habitat o In Europe, increasing in abundance, distributional and altitudinal range

Wuesree Distribution Distribution Map

VZDELAVANI Impact and Management
Contributors and Experts
References and Links
m Download Factsheet

Impact

« Ecosystem Impact
@ ltis animportant plant defoliator. Qutcompetes native slug species due to its large size and its high population densities and
hybridises with the native A. ater. If combatted with toxic baits, the toxicants can accumulate in predators.
* Health and Social Impact
o Itis anintermediate host of nematode parasites affecting pets. The use of toxic baits could have adverse effects on children
and pets in private gardens.
* Economic lmpact
o Itis the mostimportant slug pestin Europe causing severe damage to horticultural plants in private and public gardens and
cultivated crops in agriculture. It is also known for transmission of plant pathogens.

Management

» Prevention
o Screening of infroduced plant material and packaging. No intentional r from private gardens to natural sites.
« Mechanical
o Traps; slug fences; collecting by hand and killing slugs with boiling water.
* Chemical
o Several toxicants (e.g., Metaldehyds, Carbamates) are available.
+ Biological
o Providing near-natural habitats so that natural predators are supported; use of nematodes (Phasmarhabditis
hermaphrodita) as biocontrol agents.

Sy
© W Rabitsch, 2008
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O Impatiens glandulifera

Impact

« Ecosystem Impact

* Economic Impact

© M Winter, J Pergl, 2008

o Studies published so far suggest that although /. glandulifera reduces the diversity of invaded communities, this reduction
concerns mostly widespread weed and even other non?native species. ltis also expected to successfully compete for
pollinators, e.g. with Stachys palustris.

#« Health and Social Impact
o The species is capable of changing the appearance of riverbanks completely, especially when in bloom.

o There is some speculation that when [ glandulifera usurps the dominance in riparian vegetation it can promaote erosion due
Description to its modest root system, especially compared to the clonal native dominants of these communities, such as Urica dioica.

Ecology & Habitat Management

Distribution .

= Prevention
Impact and Management
Contributors and Experts = Mechanical

References and Links

T Download Factsheet
# Chemical

o Reducing its use as an ornamental, especially in wet areas.

o Mechanical eradication efforts sometimes take place, especially in areas of high conservation interest. Due to the modest
root system, the whole plant can be removed easily. However, the effect of such attempts is rather questionable due to the
effective transportation of seeds through the river corridor, which usually results in a quick reinvasion.

o Juvenile plants respond to spraying by herbicides, however, when the flowering plants are sprayed, they are still able to

produce viable seeds.

+ Biological
o Lnknown.
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O Spartina anglica

Impact

¢ Ecosystem Impact
o |tis recognized as an impartant environmental modifier. It has resulted in replacement of 3. maritima and exclusion of native

, .

OP Vzdélavani

pro konisrenoesdhopn flora, such as Salicornia spp., Zostera sp. and benthic infauna, with conseguences for some wildfowl and waders.
bl * Health and Social Impact
VZDELAVANI o May compete with areas used for oyster farming and impede recreational activities.

« Economic impact
o Used to stabilize tidal mud flats for land reclamation. May have potential as a biofuel, paper and as a food product for

animals.

Description Management

Ecology & Habitat
* Prevention

Distribution

o Plants should not be transplanted, for example when used unnecessarily for land reclamation projects. In some world
Impact and Management regions 5. anglica is prohibited for sale or distribution.
Contributors and Experts = Mechanical

o 3maothering with plastic has resulted in success over small areas, and removal by digging out plants at an early stage has
also been successful. Atempts to control it as a fodder for cattle have failed.

T8 Download Factsheet « Chemical
o Chemical herbicides applied to large areas have been more successful with two time-separated applications.

= Hiological
o Biological control using a planthopper Prokelisia marginata is being implemented on the Pacific coast of Marth America for

the parental species 5. alternifolia.

References and Links

This website was developed with support from the European Commission under the Sicth Framework

Programme through the DAISIE project - Contract Number: SSPRCT-2003-511202. Leave Feedback
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v, Faze kolonizace prostredi invazivnimi druhy

GENERALISED INVASION CURVE SHOWING ACTIONS APPROPRIATE TO EACH STAGE

OP Vzdalavan Version 1.0: 30 APR 2009
pro konkurenceschopnost

INVESTICE ASSET BASED PROTECTION

DO ROZVOJE

VZDELAVAN(

AREA OCCUPIED

ERADICATION

PREVENTION

Species Small number Rapid increase Invasive species

absent Entry of of localised in distribution widespread and
invasive populations and abundance, abundant throughout its potential
species many populations range

ECONOMIC RETURNS (INDICATIVE ONLY)

1:100 1:25 1:5-10 1:1=5
Prevention Eradication Containment Asset Based Protection
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ﬂ Vliv zavleéenych a invazivnich druhl na biodiverzitu

ol Kompetice o zivotni prostor a zdroje
* Predace

e Rozsireni novych chorob

e Destrukce zivotniho prostoru

* Hybridizace a introgrese



Invasive and Exotic Plants

The following species have been listed on an invasive species list or noxious weed law in North America. For more information on each species,
including the listing sources, images, and publication links, click on the species.

Browse List:
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AQUATICS HERBS/FORBS

' GRASSES SHRUBS

Full List - 1627 Species

Fabaceae

rosarypea Abrus precatorius L. (Leguminosae) Fabales
hairy Indian mallow Abutilon grandifofium (Willd.) Sweet Malvaceae Malvales
velvetleaf Abutilon theophrasti Medik Malvaceae Malvales
earleaf acacia Acacia auriculiformis A. Cunningham ex Benth. &3:;:;?:0 sae) Fabales
small Philippine acacia Acacia confusa Merr '(:E:;S;?:o sae) Fabales
cyclops acacia Acacia cyclops A. Cunn. ex G. Don (FLaeb;S;?:o sae) Fabales
silver wattle Acacia dealbata Link I(:Laebgajsw?r?o sae) Fabales
Sydney golden wattle Acacia longifofia (Andr.) Willd. '(:l?eb;:;?:o sae) Fabales
black wattle Acacia mearnsii de Wildeman. Fabaceae Fabales

(Leguminosae)
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Center for Invasive Species and Ecosystem Health

Invasives 101 Species Images Publications Maps Videos Control EDRR CWMAs/CISMAs How to ... Global
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. The following species have been listed on an invasive species list in North America. For more information on each species, including the listing
sources, images, and publication links, click on the species.

Invasive and Exotic Insects

OP Vzdélavani
pro konkurenceschopnost

INVESTICE 483 Records
VZDELAVANI
jecnane L sccname Ly orir |

pine false webworm Acantholyda erythrocephala (Linnasus) Pamphiliidae Hymenoptera
strawberry tortrix Acleris comariana (Lienig & Zeller) Tortricidae Lepidoptera
leek moth Acrolepiopsis assectefla (Zeller) Plutellidae Lepidoptera
balsam woolly adelgid Adelges piceae (Ratzeburg) Adelgidae Hemiptera
hemlock woolly adelgid Adelges tsugae Annand Adelgidae Hemiptera
Chinese rose beetle Adoretus sinicus Burmeister, 1855 Scarabaeidae Coleoptera
scarab beetles Adoretus sop. Laporte 1840 Scarabaeidae Coleoptera
summer fruit tortrix moth Adoxophyes orana (Fischer von Roslerstamm) Tortricidae Lepidoptera
northwest coast mosquito Aedes aboriginis Dyar, 1917 Culicidae Diptera
Asian tiger mosquito Aedes albopictus (Skuse, 1895) Culicidae Diptera
wheat stink bug Aefia rostrata Boheman Pentatomidae Hemiptera
city longhorn beetle Aeolesthes sarta (Solsky, 1871) Cerambycidae Coleoptera
small hive beetle Aethina tumida Murray, 1867 Nitidulidae Coleoptera
alder leaf beetle Agelastica alni afni (Linnaeus, 1758) Chrysomelidae Coleoptera
Oriental leaf beetle Agelastica afni orientalis Baly, 1878 Chrysomelidae Coleoptera
oak splendour beetle Agrilus biguttatus (Fabricius, 1776) Buprestidae Coleoptera

goldspotted cak borer Agrilus coxalis auroguttatus Schaeffer, 1905 Buprestidae Coleoptera
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Erythrina tahitensis

Species Status

Critically Endangered

Invasive Species Threat Summary

Erythrina tahitensis is classified as ‘Critically Endangered (CR)' in the IUCN Red List of Threatened Species. ltis

endemic to Tahiti in the Society Islands, French Polynesia (Flarence, 1998).

Approximately 70% of Tahiti's endemic plant species occur in wet upland forests, where the primary threat encountered
is the uncontrolled spread of invasive alien plants (Meyer, 2004). Miconia calvescens is the principal invader of the

Organism
Plant
Taxonomy
Kingdom:
Phylum:
Class:
Order:
Family:
Genus:
Species:

Type

Plantas
Tracheophyta
Magnoliopsida
Fabales
Leguminosae
Erythrina

Erythrina tahitensis

Species Authority. Nadeaud

Biome
Terrestrial

Society Islands, including Tahiti and thus constitutes a major threat to E. tahitensis. M. calvescens forms impenetrable
manotypic stands, and its broad leaves severely reduce light levels in the understorey, which has adverse impacts on
many native plant species (Meyer, 1996). Other invasive animals have also contributed to the spread ofthe weed through
frugivory and seed dispersal, examples ofintroduced seed dispersers of M. calvescens are: the silvereye (Zosterops iateralis), the red-vented bulbul { Pycnonotus cafer),
the Pacific rat ([ Rartus exulans) (Meyer, 18996), as well as feral goats ( Capra hircus) (Meyer, 2004).

Other invasive plant species present on Tahiti and potentially affecting E. tahitensis include: Lantana camara, which forms dense stands shading out other natives, Ardisia

elliptica, and the rose apple { Syzygium jambos (Meyer, 2004).

Invasive Species Management Summary

Control of M. calvescens, which involved the release of a defoliating fungal pathogen Colietotrichum gloeosporioides led to severe leaf damage and seedling mortality of the
weed. Long-term monitaring showed a general increase in native and endemic species richness and plant cover in treated plots (Meyer, 2012).

Species Impact

% Refresh | & & =Y

Threatened Species ‘ Species Status | Invasive Species | Impact Mechanism ‘ Impact Outcome ‘ Count of Species Locations
v L T | T | T | T
Enythrina tahitensis Critically Endangered  Ardisia elliptica Competition Decline in population 1
Erythrina tahitensis Critically Endangered  Lantana camara Competition Decline in population 1
Enythrina tahitensis Critically Endangered  Miconia calvescens  Competition Decline in population 1
Erythrina tahitensis Critically Endangered  Syzygiwm jambos Competition Decline in population 1
Erythrina tahitensis Critically Endangered  Capra hircus Grazing/herbivoryibrowsing Habitat degradation 1
Erythrina tahitensis Critically Endangered  Raftus exulans Interaction with other invasive species Other 1
Erythrina tahitensis Critically Endangered  Capra hircus Interaction with other invasive species Other 1
Enythrina tahitensis Critically Endangered  Pycnonotus cafer Interaction with other invasive species Other 1
Erythrinag tahitensis Critically Endangered  Zosterops lateralis Interaction with other invasive species Other 1
Enythrina tahitensis Critically Endangered  Capra hircus Trampling Habitat degradation 1

IBIS: Island Biodiversity and Invasive Species
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Present Distribution (2008)

:] Potential Habitat

Rhinella marina

Dovezena v roce 1935 z Havaje, pro kontrolu sktidcll napadajicich cukrovou trtinu.

The toads are born conquerors. Females can lay 35,000 eggs many times a year, and
each can develop into a new frog in less than 10 weeks. They’re unfussy eaters and
they’ll munch away on bird eggs, smaller native frogs and more. And they have large
glands behind their heads, which secrete a milky poison. Local predators (or domestic
pets) that try to eat them tend to die.
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= Carl von Linne (Carolus Linnaeus)
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1757 — popis prvniho védecky dolozeného

hybrida
Tragopogon pratensis x T. porrifolius

1760 — cena akademie v Petrohradé
vyznam i pro sexualitu u rostlin

“1 obtained Tragopogon hybridum two years ago about autumn, in a
small enclosure of the garden, where I had planted Tragepogon
pratense and Tragopogen porrifolius, but the winter supervening de-
stroyed the seeds. Early the following year, when Tragepogon pratense
flowered, I rubbed off the pollen early in the morning, and at about
eight in the morning I sprinkled the pistils with pollen from Tragepogon
porrifolius and marked the calices with a thread bound around them.
From these, towards autumn, I collected the mature seeds, and sowed
them in a separate place, where they germinated, and in this year 1759,
gave purple flowers with yellow bases, the seeds of which I now send.”
(pp. 126-7.)

Linnaeus finally concludes with the naive observation:

“I do not know whether any other experiment would show generation
more certainly than this one itself.” (p. 127.)

= d ¥ Jo ( %
XXX1I,

PLANTAEAE
HYB%ID £,

Sus PRZSIDIO

D:N, Docr. Carornr Linnzl,
S:E RE M:TIS ARCHIATRI,

PUBLICXE DISQUISITIONI
Siftie '
Stipendiarius Neflelianus,
JOHANNES J:xrs HAARTMAN,
Auftro-Finlandus.

Upfalie 1751. Novemb, 23.




Pires et al. 2004. American Journal of Botany 91, 1022

T. miscellus
2n=24

T. pratensis
2n=12

T. porrifolius
2n=12

Diploidni druhy

2n =2X =12
evropské druhy
zavleCené do Severni
Ameriky

T. dubius, T. pratensis,
aT. porrifolius

Ownby (1950) prvni
pozorovani hybridld v

oblasti Palouse statu
Washington a Idaho

F1 hybridi jsou sterilni

Ale tetraploidni hybridi
2n=4x =24

jsou fertilni a
reprodukcné isolovani
od rodi¢ovskych druht

Vznik vicenasobné
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m Hybridni druhy Tragopogon

e Soltis et al. (1995) pomoci molekularnich markert zjistil, Ze T. miscellus vznikl

pro konkurenceschopnost

. nejméné 9-13x a T. mirus 7-11x.
Casta polyploidizace b&hem velmi kratké doby (50-60 Iet) od zavleceni.




Spartina - S.alterniflora x townsendii (S. alterniflorax S. maritima)

Evropsky druh Spartina maritima (2n = 2X = 60) v roce 1870 prisla do kontaktu
se zavleCenych americkym druhem S. alterniflora (2N = 2X = 62).

Vznikl amfidiploidni druh S. x townsendii (2n = 2X = 62), ktery byl sterilni
(Marchant 1963, 1966).

V okoli anglického Southamptonu vznikl alloploid S. anglica (2n = 4X = 120, 122,
or 124), ktery byl fertilni.

Dalsi, pravdépodobné reciproCni hybrid S. x neyrautii byl nalezel v rocel892 ve
Francii.
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Reynoutria x bohemica
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Variation in DNA-ploidy Levels of
Reynoutria Taxa in the Czech Republic

50N

7 EE S 2K I

Mandak et al. Ann Bot (2003) 92 (2): 265-272

49N

Distribution of the 257 Reynoutria clones used in
this study. A, Reynoutria japonica var. japonica
(white circles) and R. japonica var. compacta
(black circles). B, R. xbohemica; C, R.
sachalinensis.

ol
pro konl

IN
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S5IN

Black circles indicate tetraploids (2n = 44),
grey circles hexaploids (2n = 66),
and open circles octoploids (2n = 88).

50N

49N

400
R. xbohemica . _
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R. japonica var. japonica
2n=88

R. japonica var. compacta

2n=44

R. sachalinesis

2n=44

R. Xbohemica
2n=66

v

R. Xbohemica
2n=44

R. xXbohemica
2n=88

v

R. sachalinensis
2n=66

R. xbohemica
2n=88

R. sachalinensis
2n=88
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S. aethnensis x S. chrysanthemifolius
(2n = 20) (2n = 20)
Diploid hybrid
speciation
S. squalidus x S. vulgaris
(2n = 20) (2n = 40)
Recombinant
polyploid Allopolyploid Introgression
speciation speciation
S. eboracensis S. cambrensis Radiate
(2n = 40) (2n = 60) S. vulgaris

(2n = 40)

Current Biology
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Population or
Species A

Population or
Species B
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F, Hybrid

(1% generation)
Introgression \-/

F, Hybrid

(2™ generation)

» | Backcross
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m Hybridni zony mezi druhy v prirodé

B Mus musculus

B Hybridzone
_\

I Mus domesticus

Species A Species B

J

Hybrid Zone

How are hybrid zones maintained? R ol o

— Hybrids may be less fit than parental taxa and selected

against, but dispersal into the zone maintains a narrow
band of F,’s

— Hybrids may be more fit than parental taxa in habitats that

are intermediate to parental taxas’ native habitat
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= Hybridizace a extinkce
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generation 1

IIIIIIIII
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1

1 Vznik hybridd, ktefi jsou fertilni
f B9 00 00 00 00

| | ® .'|00’0 Qﬂ‘.{. .' Vysledek:
e [ SO DRl ~ geneticka eliminace druhu
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generation 2

generation 3
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| Example of Genetic Extinction
; ¥ % —V(‘ Gulf of aden ")
Cichlid fish in Lake Victoria B i VSRR ey
~ — Increased turbidity in Lake n "
Victoria due to agriculture and .
deforestation s [ g |
— Cichlids use visual cues to N Y ‘Lake
:':% )5\'\ MANTR ranzania y(pd ac:. NEEAN
identify conspecifics for mating A\ Victoria
i ) z.u;m >Vb\}-'|\\j e ""—f,\‘

— Matings between species are
now common and seriously
threatened this classic example
of adaptive radiations (almost
half of cichlid species are
believed to be extinct)
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Successive Invasion-Mediated Interspecific

Hybridizations and Population Structure in the
Endangered Cichlid Oreochromis mossambicus

Cyril Firmat''®*, Paul Alibert’, Michéle Losseau®, Jean-Francois Baroiller®, Ulrich K. Schliewen®
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Contributed Paper

Spontaneous Interspecific Hybridization and Patterns
of Pollen Dispersal in Ex Situ Populations of a Tree |
Species (Sinojackia xylocarpa) that is Extinct
in the Wild

JINJU ZHANG,*G QIF-GANG YE*; XIAO-HONG YAO.*+ AND HONG-WEN HUANG*t#

"uhan Botanical Garden/Wuhan Institute of Botany, Chinese Academy of Sciences, Wuhan 430074, Hubei, China
t5outh China Botanical Garden/South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650,

Abstract: For endangered plants interspecific lbridization occurring in ex situ collections may lead to
Jailure of reintroduction actions. We used Sinojackia xylocarpa, a well documenited Chinese endemic species
that {5 extinct in the wild, as a model case to address this concern. We used paternity analyses fo assess
the spontancous bybridization and paiterns of pollen fTow befween 5. xylocarpa and ifs congener species,
5. rehderiana, in conserved pofnilations in Wuban Botanic Garden. Imterspecific bybridization evenis were
detected in seven owd of eight maternal trees of 5. xylocarpa, and an average of 32 7% seeds collected from
marternal trees of 5. xylocarpa were bybrids. The paternity of 93 owt of 249 seedlings from 5. xylocarpa
asrigned fo 5. rehdenana frrovided convincing evidence that spontancous interspecific bybridization oocurred
extensivaly in the iving pavden collection we studied DNjferent patterns of pollen dispersal (predominantly
shorf-distance vs. longdistance pollination) were observed belween intra- and interspecific vbridization
erenis in the garden. Pollen dispersal within the ex situ pofudations was nof resgricted by distance, as evidenced
by a lack of significant corvelations befween the average effective pollen dispersal distance (8) and the
peographic distances (@1 and d2) between maternal and paternal trees The interspecific pollen-dispersal
digtance ranged from 10 to 6200 m (mean 204.4 m). Such extensive hybridization in ex situ collections
could jeopardize rhe genetic integrity of endangered specles and irvevocalbly contaminate the gene pool §if
stich Bybrids ave used for reintroduction and restoration. We recommmend strongly thar measures be taken
to minimize the genetic rishs of this Wnd of hybwidization, induding establishing buffer rones in ex sifu
colfections, manipulating Mowering phenology, testing seed lots before wse tn refnbroduction frograms, and
contfroling pollination for seed purify.
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A cautionary tale: botanical gardens and the hybridization of

endangered species

Botanical gardens play an important ro
that are highly endangered or even extinct in the wild. But as a new
study shows, botanical gardens can pose their own dangers for these
at-risk species, specifically from hybridization with other plants in

the collection.

As the study notes, over 30% of rare or endangered plant species are
conserved in living collections in 1800 botanical gardens worldwide.
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- Canis rufus (vlk rudohnédy) vs. Canis latrans (kOJOt)

''''''''''''

=~ JV USA, v roce 1980 poslednich
~z==.. 17 preneseno do zachranneho chovu
“ In May 2011, an analysis (48,000 SNP) of red wolf,
Eastern wolf, gray wolf, and dog genomes suggested
that the red wolf was 76—80 percent coyote and only

20-24 percent gray wolf, suggesting that the red wolf is

actually much more coyote in origin than the Eastern
W0|f Extinct Threeﬁc_ened [Iﬁﬁ?:an

However, X-Ray analysis of the 16 red wolf specimens EX| [EW @ EN| ‘vul ‘NT! LC
used in the SNP study were later shown to be wolf-

coyote hybrids via cranial morphometric analysis,

rendering the finding that the red onf was a gray wolf-

coyote hybrid inaccurate.

western coyote
Coyote Ancestry = 100%

_:._Tz Great Lakes wolf (Ind 9) n Red wolf (Ind 7) Algonquin wolf (Ind 2)

Coyote Ancestry = 15% By Coyote Ancestry = 75% Coyote Ancestry = 40%
Mb Wolf Ancestry = 85% Frrs Ty Wolf Ancestry = 25% Wolf Ancestry = 60%
B_ Coy_o!e Haplotype = 1871 Kb Coy oyo! ote Haplotype = 5739 Kb Coyote Haplotype = 3033 Kb
wester gray wolf w Joint Haplotype = 2618 Kb " Joint Haplotype = 3084 Kb == Joint Haplotype = 3202 Kb
= Wolf Ancestry = 100% Wolf Haplotype = 9726 Kb .Aﬂ Wolf Haj D‘OWP 2417 KD d+  Wolf Haplotype = 4446 Kb
1= " Coyote T = 244 generations - Coyote T = 140 gen Coyote T = 75 generations
% X S Wolf T = 187 generation: Wolf T = 180 generat t lolf T = 75 generations
_
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= ; sl'.‘E"r.rF
T, ST —3, e o
= TR b Fg
Mb = . - ] o —
0 20 40 SOMbBO 100 120 140 o 20 40 60,,,80 100 120 140 100 120 140

Ancestry assignments:
wsss Gray wolf  esmm Coyote e Dog Joint wolf/coyote s Joint dog/wolf Joint dog/coyote
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Canis rufus (vik rudohnédy)

:| red wolf

- Mexican wolf
/] coyote

- sympatry of three Canis speciss
1] red wolf capture zone (1974-76)
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Canis rufus (vlk rudohnédy) = hybridni druh

In May 2011, an analysis (48,000 SNP) of red wolf, Eastern wolf, gray wolf, and dog

1 genomes suggested that the red wolf was 76—80 percent coyote and only 20—
o 24 percent gray wolf, suggesting that the red wolf is actually much more coyote in

pro konkurenceschopnost

==zoe  OFigin than the Eastern wolf.

VZDELAVANI
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Great Lakes wolf (Ind 9)
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Is the endangered Grevy'’s zebra threatened by
hybridization?

J. E. Cordingley'?, S. R. Sundaresan®3#, |. R. Fischhoff%%®, B. Shapiro
D. |. Rubenstein®*

INVESTICE
DO ROZVOJE
VZDELAVANI

Equus grevy, populace méné nez 3000
jedincl v severni Kenyi a Ethiopii
46 chromosomu

Equus burchellii
Relativné bézny druh
44 chromosomu

Figure 1 Geographic range map of plains zebra Equus burchelli
(shaded gray) and Grevy's zebra Equus grevyi (shaded black) in Kenya, Figure 3 Comparative pctures of he side view of a plans zelya
with the location of Ol Pejeta Conservancy (white circle) shown (range Equus burcheili {10p), a hybrd jeenter) and a Grew's miva EQuus
maps adapted from Hack et al,, 2002; IUCN, 2008). grevy {(bottomy . Hylrid stripes are fess numerous than the Grevy's
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%‘Eek etiopsky (Canis simensis nebo Simenia simensis)

fond v CR

Kde by se vzal v Africe vik ...? VIk (Canis lupus) obyva prece Severni Ameriku,
Evropu a Asii. Vyjimka vSak prfece potvrzuje pravidlo, a tak i na africkém
kontinentu najdeme vi¢iho bratrance. Je jim patrné nejvzacnéjsi Selma psovita —

= vléek etiopsky (Canis simensis).

Josef Vagner: , Vresovisté byvaji pIna krysich dér a krysy slouzi za potravu vsem
selmam, které tam Ziji. Nejzajimavéjsim lovcem krys je v Simienu vicek etiopsky.
Je to podivné, madlo znamé zvire, které se ponékud podobd malému vlku, je vsak
cerveny a ma cerny, bile zakonceny ohon. Nevyje jako vik, nybrz stékad jako liska.”

Vicek etiopsky se na nahornich ploSinach a v horach Etiopie objevil pfiblizné
pred sto tisici lety v dobé ledové. Vrcholy hor a ndhorni ploSiny tehdy pokryvaly
ledovce. Tehdy sem pronikly z Euroasie smecky psovitych Selem, které vzhledem
i chovanim pripominaly vlky a staly se prapredky vi¢kl etiopskych.

Historicky aredl vyskytu vi¢kl etiopskych nikdy nebyl velky. A proto vidy byli
vzacnym a izolovanym druhem. Po roce 2000 se (predevsim v udoli Web) pod
nahorni ploSinou Sanetti rozsirila mezi vicky etiopskymi epidemie vztekliny,

kterou sem zavlekli domaci psi. Mezi vicky, ktefi ziji spolecenskym smeckovym
zivotem, se rychle Sirila.



ETHIOPIAN WOLF CONSERVATION PROGRAMME

THE PROGRAMME ETHIOPIAN WOLVES AFROALPINE HIGHLANDS THE PEOPLE

Contact Us These elegant, long-legged wolves are only found in a handful of
Sept 2013 - Read the latest scattered mountains in Ethiopia. Some 500 survive today in small Join an exclusive 10-day
Jeedala Gazetie on our populations, threatened by loss of highland habitats, disease and B0 Wit | St Seis
o Lo R : and the EWCP team
: : persecution. watching Ethiopian
Sept 2013 - Support the EWCP: bjce fx e Hele
s R Informed by sound research, the Ethiopian Wolf Conservation S

s - Programme targets the greatest threats to the survival of Ethiopian Click for more details.
e el e il wolves and their Afroalpine habitat. We promote this charismatic

- M species as a flagship, so protecting many of Ethiopia's endemic
e B RN e e species and natural resources.

-. **The official EWCP website. All about Ethiopian wolf biclogy and conservation**
February 2012 - Read the new

Canid
Specialist
Group

% 0TI

EWCA

© EWCP 2005 - A WildCRU endeavour in partnership with Ethiopian Wildlife Conservation Authority and Regional Governments.
Chiefly funded by Born Free. Under the aegis of IUCN/SCC Canid Specialist Group.




gf Afroalpine Suitable habitat Population estimate Population status Suitable habitat

Sniopeky range (lm?) (wolves =1 year old) within protected areas
fondv CR
Simien Mountains 273 52-75 (2006) stable? 200 km?*
. (pack observations) Simien Mountains NP
K ﬁ‘f
P Mt Guna ~20 4(2004): 0 (2011) extinct -
s (pack observations) ~5 years ago
e Mt Choke 134 - extinct -
VaDELAVANI ~100 years ago
North Wollo 140 19-23 (2000) stable? -

(habitat-based estimate)

South Wollo 243 16-19 (2000) stable? ~20km* Borena Saiynt
(habitat-based estimate) Regional Park
Guassa-Menz 112 23 (2009) declined recently 82 km*” Guassa
(pack observations) due to disease Community
(~40%) Conservation Area
Gosh Meda 20 - extinct -
~15 years ago
Arsi Mountains 870 54 (2009) stable? 870 km* Arsi
(pack observations) Mountains
Regional Park
Bale Mountains 1141 ~250 (2010) declining due to 1.100 km*
(pack observations) disease Bale Mountains NP

Overall 2,984 km* 400 - 450 Declining 2,270 kmm*
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Simien Mountains

Mount Guna
extinct Syrs ago

Sudan

o

Mount Choke
extinct 100yrs ago
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Ethiopian wolf
habitat suitability

Probability values

. High : 0.809578

Low :4.4167e-022

Ethiopia

Countries
lometers
0 an 120 360
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.+.

Bale Mountains

North Wollo Highlands
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South Wollo Highlands
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Gosh Meda
extinct 15yrs ago
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N, Faktory ohrozujici existenci vicka etiopského:

~=— o Fragmentace zivotniho prostredi

* Mala populace

* Choroby (vzteklina a jiné virové choroby
preneseneé ze psa)

* Hybridizace se zdivocelymi psy domacimi
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Evropsky druh (Anas platyrhynchus)

Hybridi

Novozélandsky druh (Anas superciliosa)
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=% Kocka divoka (Felis silvestris)

EVROPSKA UNIE

KocCka divoka evropska (Felis silvestris
silvestris) se mUze kfizit se zdivocelou
“iee ko¢kou domdci (Felis s. catus).

DO ROZVOJE
VZDELAVAN(

Hybridizace byla popsana v celém ...
arealu vyskytu koCky divokeé s vysoky ce-
podilem kfizencl v populacich v
Madarsku a Skotsku. L

0.0 - B T | §

Domestic cats
£ Prctbrrmmznnna wuld mewmd

Wildcats are most threatened by domestic cats. Hybridization is widespread; there
may be very few genetically pure populations of Wildcats remaining (Nowell and
Jackson 1996, Macdonald et al. 2004, Phelan and Sliwa 2006, Driscoll et al. 2007). Of
all Wildcat subspecies analyzed, only the Chinese Alpine Steppe Cat, F. s. bieti, showed
no evidence of genetic introgression of domestic cat genes, but the sample size was
small (Driscoll et al. 2007). Feral cats compete with Wildcats for prey and space, and
there is also a high potential for disease transmission between domestic cats and
Wildcats (Nowell and Jackson 1996, Daniels et al. 1999, Macdonald et al. 2004).

http://www.iucnredlist.org/details/8543/0



ngercocarpus traskiae
evropsky
= Sgnta Catalina Island
Ed

-~ mountain-mahogany and
T 5
. Catalina mahogany

OP Vzdélavani

Islands of California in the
United States, where it is
known from just a single
population.

It was rare when it was first
discovered in 1897 when
about 40 plants were counted.
When it was federally listed as
an endangered species in 1996
there were only six mature
plants remaining.

Ohrozeno
e vlivem pastvy
* Hybridizaci s
Cercocarpus betuloides
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Hybridizace se zavleCenym druhem

Lantana depresa

Endemicky druh z Floridy

Asijsky druh (Lantana camara)
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=5 Argyranthemum coronopifolium
X Endemiticky druh na Tenerife
“ v Nachazejici se na pouze 7

“wee lokalitach
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Hybridizace s rozSirenée;jsim,
invazivnim
druhem A. frutescens

©P. Schénfelden i 12

Od roku 1965 kdy byla postavena
silnice prochazejici napric
ostrovem

V roce 1985 zaznamenimi jiz jen
dominantni hybridi a A. frutescens
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The polar bear (possible hybrid pictured) is one of several species vulnerable to hybridization.

The Arctic melting pot

Hybridization in polar species could hit biodiversity hard,

As Arctic Melts, Polar and Grizzly Bears Mate



2,967,378

788,885 3,690,663

1,572,442 8,131,633

2,935,894
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Fig. 3. Phylogenetic discordance and divergence among bears. A schematic
species tree (black outline) highlights the discordance between mtDNA and
nudear histories, with the dashed orange line representing the mtDNA gene
tree. The figure illustrates introgression and replacement (marked with an X)
of PB mitochondrial DNA with an ABC brown bear mitochondrial genome,
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revive (7 restore

genetic rescue of endangered and extinct species

OP Vj - r .
pro konkur Thanks to the rapid advance of genomic technology, new tools

INVE} - r - -
; are emerging for conservation. Endangered species that have
lost their crucial genetic diversity may be restored to
reproductive health. Those threatened by invasive diseases may

be able to acquire genetic disease-resistance.

It may even be possible to bring some extinct species back to
life. The DNA of many extinct creatures is well preserved in
museum specimens and some fossils. Their full genomes can
now be read and analyzed. That data may be transferable as
working genes into their closest living relatives, effectively
bringing the extinct species back to life. The ultimate aim is to

restore them to their former home in the wild.

Molecular biologists and conservation biologists all over the
world are working on these techniques. The role of Revive &

Restore is to help coordinate their efforts so that genomic 7

,‘1,,\ W«f"
conservation can move ahead with the best current science, ( T ARE ¥

i [ i
plenty of public transparency, and the overall goal of enhancing o ’ti’@d“kﬁm‘h ‘” o
biodiversity and ecological health worldwide. / 3 \‘Z/ “(7’% o v ﬁ“

“Gone"— Isabella Kirkland’s painting of 63 species
that have gone extinct since the 1700s.

Home WhatWe Do Candidates FAQ Blog Events Resources Getlinvolved AboutUs
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The Great

Passenger Pigecm

Comeback

This is the first project to revive an extinct animal using its museum-
specimen DNA. Once it succeeds, the technigues will be applicable to
hundreds of other extinct species.

» Project goals

» Why passenger pigeons?

» Progress to date

» UC Santa Cruz Palecgenomics Lab partnership
» History of the passenger pigeon

» Population ecology

Project goals

The goal of The Great Passenger Pigeon Comeback is to bring the
passenger pigeon all the way back using the genome of the band-tailed
pigeon and state-of-the-art genomic technology.

Female passenger pigeon. Painting by
Tim Hough.

The genomes of
the two birds will
be compared in
close detail, to
determine which
differences are
most crucial.
The data and
analysis will be
completed by
George Church's
lab at Harvard's
Wyss Institute,
beginning with
the process of
converting viable
band-tailed DMA
into viable

Work in Progress

DNA Sequencing starts on
“Passenger Pigeon 1871
by Ben MNovak

October 18, 2013

On October 8th, 2013, Ryan Phelan, Stewart Brand,
and | were graciously allowed to view a historic
moment at Genentech Hall of the University of
California San Francisco's Mission Bay campus. We
were in the sequencing facility courtesy of Eric Chow,
Jo Derisi, and Jessica Lund, who manage the
sequencing facility and conduct fascinating research
in the lab.

Qur passenger pigeon DNA is in their hands now, as
our genome candidate “Passenger Pigeon 1871", aka
ROM 34 3232, aka BM1-1, begins extensive DMA
sequencing. (The “1871° is for the year that the
specimen was shot and then preserved.)

The lab is awesome: machines upon machines for all
manner of scientific work. 3-D printers are busy
creating custom parts for specialized microscopes.
Robots for DNA extraction stand ready for a task
alongside incubators and refrigerators and devices
that look like they are made of dozens of microtubes
carrying reagents for all kinds of enzymatic

reactions. And of course there are the big guns— the
DMA sequencing machines.

Passenger Pigeon 1871 was selected as the
candidate for the full genome sequence for its superb
quality compared to other passenger pigeon
specimens. Over the last two years Dr. Shapiro,
myself and colleagues have scrutinized the quality of
77 specimens including bones and tissues. Our first
glimpses of data confirmed that the samples would
be able to provide the DNA needed for a full genome



