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Druhové bohatstvi ostrovu

Pocty druhu cévnatych rostlin v ostrovnich a pevninskych flérach
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Druhové bohatstvi ostrovu

Pocty druhtl cévnatych rostlin v ostrovnich a pevninskych flérach
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Druhové bohatstvi ostrovu

Pocty druhtl cévnatych rostlin v ostrovnich a pevninskych flérach
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Druhové bohatstvi ostrovu

Pocty druhtl cévnatych rostlin v ostrovnich a pevninskych flérach
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Teorie ostrovni biogeografie

EVOLUTION
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Tue Farna-Area CURVE

As the area of sampling A increases in
an ecologically uniform area, the number
of plant and animal species 5 increases in
an approximately logarithmic manner, or

5 = bA¥, (1)
where & < 1, as shown most recently in
in the detailed analysis of Preston (1962).
The same relationship holds for islands
where, as one of us has noted (Wilson,
1961), the parameters b and & vary among
taxa. Thus, in the ponerine ants of Mela-
nesia and the Moluccas, k (which might
be called the faunal coefficient) is ap-
proximately 0.5 where area is measured in
square miles; in the Carabidae and her-
petofauna of the Greater Antilles and as-
sociated islands, 0.3; in the land and
freshwater birds of Indonesia, 0.4; and
in the islands of the Sahul Shelf (New
Guinea and environs), 0.5,

Tue Distance EFFect 1% Paciric Bmps
The relation of number of land and
freshwater bird species to area is very
orderly in the closely grouped Sunda Ts-
! Division of Biology, University of Pennsyl-
vania, Philadelphia, Pen vania,
 Biological Laborator Harvard University,
Cambridge, Massachusetts.

Evorvmox 17: 373-387. December, 1963 373

lands (fig. 1), but somewhat less so in the
islands of Melanesia, Micronesia, and
Polynesia taken together (fig. 2). The
greater variance of the latter group is
attributable primarily to one variable, dis-
tance between the islands. In particular,
the distance effect can be illustrated by
taking the distance from the primary
faunal “source area” of Melanesia and
relating it to faunal number in the follow-
ing manner, From fig. 2, take the line
connecting New Guinea and the nearby
Kei Islands as a “saturation curve™ (other
lines would be adequate but less suitable
to the purpose), calculate the predicted
range of “saturation” values among “sat-
urated” islands of varying area from the
curve, then take calculated “percentage
saturation’ as 5; X 100/B;, where s, is the
real number of species on any island and
B the saturation number for islands of
that area. As shown in fig. 3, the percent-
age saturation is nicely correlated in an
inverse manner with distance from New
Guinea, This allows quantification of the
rule expressed qualitatively by past au-
thors (see Mayr, 1940) that island faunas
become progressively “impoverished” with
distance from the nearest land mass.

19

63

1967

Robert MacArthur
(1930-1972)

Edward O. Wilson
(1929-2021)
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Teorie ostrovni biogeografie

Imigrace  Vymirani

S ... rovnovazny podet
v o . druhu
Pocet druhu na ostrove

regionalni faktory — imigrace druht
lokalni faktory — vymirani druhut
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regionalni faktory — imigrace druht

lokalni faktory — vymirani druhut
na ostrovy blizsi pevnineé migruje
vice druhu => vétsi pocet druhu
na ostrove

na vetsich ostrovech je mensi
vymirani druhu => vétsi pocet
druhu na ostrové
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Teorie ostrovni biogeografie

ostrovni biota ma méné druht na jednotkovou plochu nez biota
pevniny

rozdil v poctu druhli je tim vétsi, ¢im je ostrov vzdalenéjsi od
pevniny a mensi

tyto rozdily jsou nezavislé na rozdilech v diverzité stanovist’



Teorie ostrovni biogeografie
Wilsonovy a Simberloffovy experimenty

1. Experimentalni defaunace mangrovovych ostrovu
ve Floridském zalivu

Po postrikani insekticidem Tve-catouaction srvepa Finol monitoring
. —— "

se na ostrovech obnovily
poCty druhu v zavislosti ——r2@
na jejich velikosti. e

i .O:-
Znacna Cast druht ale byla 5 s—=0
Ty o , w =pe-s12Q Q@ ——
jina v plivodnim a g .
obnoveném ekosystému. -
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Simberloff & Wilson 1969, Ecology



Teorie ostrovni biogeografie
Wilsonovy a Simberloffovy experimenty

Island Area Total
2 Zmenéeni pIOChy name Year (m*) species
p o CRI1 1969 343 74
mangrovovych ostrovu 1970 104 63
u r r [ ] I -
ve Floridskem zalivu a1 1969 519 86
1970 327 77
1971 169 69
IN1 1969 264 63
1970 264 63
kontrola 1971 264 68
Po zmenseni ostrovl se zmensSilo I {ggg 1%33 ﬁ
jejich druhové bohatstvi. MUD1 1969 990 19
moo% 7
, , , 1971
Druhové bohgts:cw kvorvfgrolnlho MUD? 1969 . =
ostrova se mirné zvétsilo. 1970 327 62
1971 327 61
R1 1969 721 103
1970 478 85
SQ1 1969 1,082 88
1970 731 82
WHI 1969 380 86
1970 261 73
1971 123 72

Simberloff 1976, Ecology




Teorie ostrovni biogeografie
Zmény velikosti ostrovu, pocty druht a endemitu

Priklady zmenseni ostrovu
mezi LGM a dneskem
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Teorie ostrovni biogeografie
Zmény velikosti ostrovu, pocty druht a endemitu

Priklady zmensSeni ostrovu
mezi LGM a dnesSkem
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Zmény velikosti ostrovu, pocty druht a endemitu

Priklady zmensSeni ostrovu
mezi LGM a dnesSkem
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log,o[species number + 1]

AArea (log,[km?)) (zmenSeni plochy od LGM)

Variabilita v po¢tech druht vysvétlena sou¢asnymi
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Ostrovni species-area krivky

log S

ostrovy

[
»

log A

Ostrovy maji méné druhu, protoze

 na rozdil od mensSich ploch na pevnine na nich nemohou trvale byt
druhy, jejichz populaéni rust je < 0 (sink populations), protoze chybi
dosycovani propagulemi z okoli (z tzv. source populations)

« disturbance na nich mohou snaze vyhubit néktere druhy



Ostrovni species-area krivky

log S pevnina

ostrov blizky k pevniné (lepe dosy-
covan imigracemi druhu z pevniny)

\ izolovany ostrov (hufe dosycovan
imigracemi druhu z pevniny)

b
>

log A



Ostrovni species-area krivky

log S

pevnina

taxonomicka skupina s Iépe
Sifitelnymi propagulemi

'\ taxonomicka skupina s hure
Sifitelnymi propagulemi

b

»

log A



Viastnosti ostrovnich biot
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Viastnosti ostrovnich biot

*

Larger and fewer seeds Gigantism

. Limited dispersal m{;mescence ‘\ /Q
wkx c\ \ skﬁ*?”%”‘%mﬂ |
Elgherl clonalltyl %R'

Mainland Ocean

Ottaviani et al. 2020, Trends in Plant Science
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Viastnosti ostrovnich biot

o Ny

Vétsi podil dobre Siritelnych taxoni

Kapradorosty Celedi Polypodiaceae maji vyrazné vetsi
podil v ostrovnich flérach oproti floram pevninskym

Polypodiaceae

n
o
1

-50 =

Representational

o disharmony
1.0 (over-represented)

O O) 0.5 (harmonic)

0.0 (under-represented)

Konig et al. 2020, Ecography



Foto Stephen Belcher
nationalgeographic.com

Viastnosti ostrovnich biot

Vétsi podil dobre Sifitelnych taxonu

Novy Zéland
« 242 druhu ptaku

- 4 druhy savcu
(vyhradné Chiroptera)

N f P ':} N

Kakapo sovi (Strigops habroptilus)  Kivi hnédy (Apteryx mantelii)

wikipedia.org



Viastnosti ostrovnich biot

Evoluce omezené schopnosti Sireni

Evoluce nelétavosti Colimbiae . BUpIEsE .~ Monarchidae
t ” h tlko o =V. el e R —009‘ A O_R =0.06 A
u ostrovnich ptaku = oo o S

o <
S 7
Pomer velikosti o | 3 PE
” o 5 () [
prsnich svalu a ' 7% 20 50 200 50 160 150 "250 20 50 100 ' 500
nohou Alcedinidae Rhipidura Meliphagidae
{R2=0.43 8 oy R?=005 o Yo [R-085 A 4

- je vétSi na

Forelimb—hindlimb index
longer legs <— -> larger flight muscles
. 1.0

ostrovech s vice o
druhy ptaku N o] © |
(vétSinou veétsich & T 5 200 " ' Z0 5 100 ~ 8500 ' 10 %0 50 " 200 500
ostrovech) Trochilidae Pachycephala ” Zosteropidae
. oo R2=0.98 [ o ~R2 0.35 .. & _..-.o"R2=0_51 . .......-f 5]
- Je vetsi na T ® e cor s 2 ==
. [+ o]

ostrovech s dravci Sl o] ]
a savCimi predatory 1 o e o]

@ ) ¥ g .o T o

- 100 150 200 T 50 100 200 500 20 50 100 500

Island landbird species richness

Wright et al. 2016, PNAS



Viastnosti ostrovnich biot

Evoluce omezené schopnosti Sireni

Mlécka zedni (Mycelis muralis)

pozorovani ostrovnich a pevninskych ﬁﬂﬂﬂﬁﬂn
populaci po dobu 8 let .

y A4 ~ o’ 7 |
zakladatelska populace mela mensi nazky —Dispersal to island

nez ostrovni populace

v dalSi generaci se nazky zvetsily na

uroven prumeéru pevninské populace

postupné se zmensoval chmyr R

island

popul ation

Intermediate
age

Old
population

Foto Robert Carr

gobotany.nativeplanttrust.org

Lm\ Medmm Hl gh
Dispersability

Cody & Overton 1996, Journal of Ecology,
z Whittaker & Fernandez-Palacios 2007
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sprasné

Viastnosti ostrovnich biot

Mensi podil druhti zavislych na jinych druzich
Ostrovni flory maji vétsi podil samosprasnych druhu

Asteraceae
Mainland

111

Brassicaceae
Mainland

Island

47

Island

72

117

ALU@

KER @
cTM@®

ALU

KER

CT™

HAW @

MRQ @

oL SvA
ICE o
D e
pEI NFL "*O® cor . B sAK

‘ 9 o BAL&I % BDKUR

BAH, TS| @BER O™ devp Bap

cus é ?//..HASOM seLsaR - W’NNS

CAY CNY .

e PUE L] ® PHI

SWe ./‘/ LEE cvi ‘ ]
JAM WIN SCS
ARU

GAL@®~ NLA VNA TRT

INF@
@NzN
O™ gz
..ATP
FAL MAQ
SVA
GNL >
IcE FoR
IRE . a°RB '
pel NFL 22 co . B SAK
BAL KUR
. nAZO . A/B S"C B EAI
- MR N a Bovp NJAP
° TAI
ouB = pou Yony KRI b ANNS
cvi
® . CHH oy,
SRL lo]
SUm. BOR NWG
[ Y JAW g
REU
NZN
e s AT
FAL HMD MAQ

Grossenbacher et al. 2017, New Phytologist



Viastnosti ostrovnich biot

Mensi podil druhti zavislych na jinych druzich

Ostrovni bioty maji meéné trofickych urovni
(Cim vetsi ostrov, tim vic)

100%

Podil ostrovu

se?2,3a4 90%
trofickymi 80%
urovnémi: S5

] 60% ZE
* Rostliny £
- Motyli 0%
* Primarni e

parazitoidi 30%
« Sekundarni 5,
parazitoidi

10%

0%

1 2 3 4
Island size category

Veétsi ostrovy ————— Roslin et al. 2013, Ecography



Vlastnosti ostrovnich biot
Vyvoj drevnatych forem u rostl

in
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Sonchus fruticosus
Evropa, bylina Madeira, endemit, drevina




Viastnosti ostrovnich biot
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Hadihec obécny (Echium vulgare)
Evropa, bylina Madeira, endemit, drevina



Viastnosti ostrovnich biot

Vyvoj drevnatych forem u rostlin
Evoluce dievnatych druhu hadincli na makaronéskych ostrovech

E. russicum H (Eastern Europe)

L. fruticosus W (South Africa)
E. rosulatum H
'Jfg% E. tuberculatum H
E. horridum H 5 I I il
}gg E. creticum H I 3. ol %9
E. vulgare H 1. 2. $ .
—1&%— 96 E. ja:-.g:.ve,-:f.‘.-m.(m H 4 o0
il _%_‘._'1: E. italicum H ) 3
o E. albicans H I E. russicum
5 [ S E. lusitanicum  H 4 b Aj
E. plantagineum H '
100 r E. parvifliorum  H ] .
4 100 : E. sabulicola ~ H ]
100 Continental Species
82 ] Island Species B
98 E. auberianum W Y T / H
97 _[— E. wildpretii w Archipelags  5a A
& E. pininana w % /
100 E. decaisnai W Canary
| |- E. handiense w C Islands
Single E. onosmifolium W g 1 -
_island f E. callithyrsum W a od
'ﬂ";gﬁ‘;_l“ E. strictum w r
— A j y Cape Verde
herbaceous E, bonrfem H }' Archipelago
continental E. brevirame w | A
fo%l?:?n?esctloti;y - E. hierrense W s
successive = S‘fg””‘e”"’ w Ell
island E. simplex w n .
colonization E. virescens w d b -
aldc{:&% E. leucophaeum W s
o woody W'  Eaculeatum  w
forms. E. webbii w
E. nervosum w i
10% E. candicans w [ Madeira
E. hypertropicum W ] Gape I
{ E. vuicanorum W Verde

Bohle et al. 1996, PNAS



Vlastnosti ostrovnich biot
Vyvoj drevnatych forem u rostlin

a0 4

Mozné priciny

na ostrovech je mirnejsi a vlhCi klima, coz podporuje vyvoj
drevnatych forem

byliny jsou malé a Iépe se Sifi, proto se snaz dostanou na
ostrovy; aby se tam ale prosadily v konkurenci jinych
rostlin, je vyhodnéjsi evoluce vysSiho vzrastu

drevnaté rostliny jsou dlouhovéké, coz v prostredi s
nedostatkem vhodnych opylovacu zvySuje
pravdéepodobnost opyleni (cizospraseni)



Vlastnosti ostrovnich biot
Ostrovni pravidlo (island rule)

Odchylky velikosti téla organismu na ostrovech
od pruméru dané skupiny na pevniné

Island gigantism Island dwarfism
Zelva sloni z Galapag Zakrsly mamut z Kréty
DER

https://www.worldwildlife.org/species/giant-tortoise Herridge & Lister 2012, Proc. Roy. Soc. B
Perkins 2012, Nature



Vlastnosti ostrovnich biot
Ostrovni pravidlo (island rule)

Island dwarfism Island gigantism
Clovék floresky Krysa floreska
(Homo floresiensis) (Papagomys armandvillei)

110 cm, posledni glacial 45 cm bez ocasu, ocas az 70 cm

Ostrov Flores

Baab 2012, Nature Veatch 2014, Taphonomy of
Education Knowledge Liang Bua Fauna from Flores, Indonesia



Podil hmotnosti téla ostrovnich taxont

Vlastnosti ostrovnich biot
Ostrovni pravidlo (island rule)
Pomeér velikosti téla ostrovnich a pevninskych savcu

2.50
¢ Didelphimorphia
-S . o Insectivora
> ¢ Lagomorpha
ﬁ 2.00 - $ + Rodentia
_8 . A o A Terrestrial Carnivores
N i" A = - o Carnivores w/ aquatic resources
Q A . o o + Artiodactyla
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Body size of mainland population (g)

Lomolino et al. in Losos & Ricklefs 2010, The Theory of Island Biogeography Revisited



Podil hmotnosti téla ostrovnich taxont

&4

a jejich pevninskych pfibuznych

1.50

1.254

1.00

i 0.757

0.50

0.25+

0.00

Vliastnosti ostrovnich biot

Ostrovni pravidlo (island rule)

Pomeér velikosti téla ostrovnich a pevninskych savcli
na Mediterannich ostrovech v Pliocénu a Pleistocénu

< A
g
£
o
oy
o
______________ MU o PEQUUS. ek
- o
.Da:m"nc::<> 3¢ 20 E
e : S s
O o Bison S =
\8 ®pos S S
o % R § '
8§ S
S oY
o o o™
S
=
:Es o
S Pearson R =-0.448
S P =0.008
I I I
10 100 1,000 10,000 100,000

Body mass (kg)
Lomolino et al. in Losos & Ricklefs 2010, The Theory of Island Biogeography Revisited



Procenticka zména velikosti téla za rok

Vlastnosti ostrovnich biot
Ostrovni pravidlo (island rule)

Zmeény velikosti téla danskych savcii za 175 let

015 4

1
45

Annual rate of changa (%)
i

-0.100

0,15 -+

0,20 -

-0.25 -

Log(Body mzss]

Lomolino et al. in Losos & Ricklefs 2010, The Theory of Island Biogeography Revisited



Konceptualni model evoluce velikosti téla u ostrovnich obratlovcu

A

Selection for

gigantism

dwarfism

o

Vlastnosti ostrovnich biot
Ostrovni pravidlo (island rule)

* Immigrant selection
* Ecological release from larger
competitors and predators

+ Resource limitation
* Ecological release

Optimal size in isolated, from smaller

species-poor environments species

A

Body size of mainland ancestors ——

Schmidt & Jensen 2003, Conservation Ecology



Ostrovni biogeografie a fragmentace biotopu

Biotopové ostrovy (habitat islands)




Ostrovni biogeografie a fragmentace biotopu

SLOSS question (Single Large or Several Small?)

navrhovani prirodnich rezervaci

pro zachovani populaci vzacnych druhu je lepS$i jedna velka
rezervace nez nékolik malych

pro zachyceni vétsi diverzity stanovist (a vice druht) vSak muze byt
lepsi nékolik malych rezervaci

few large patches

individual .
A A A
habitat loss
several small patches

n" A-\ t
stranded /,A l L
individual -

Fahrig 2020, Global Ecology and Biogeography




Ostrovni biogeografie a fragmentace biotopu

SLOSS question (Single Large or Several Small?)

Biological Dynamics of
Forest Fragments Project
(BDFFP)

« Amazonie

* Odroku 1979

« Experimentalni fragmenty
tropického lesa

Biological Dynamics of Forest
Fragments Project

Laurance et al. 2011,
Biological Conservation

Fotd Richard Bierregaard



Ostrovni biogeografie a fragmentace biotopu
SLOSS question (Single Large or Several Small?)

Metaanalyza 157 srovnani SL vs SS z 58 studii

100

[ f— _——
Bl si>ss c
B 0 S 13 8
SL =SS = 28
Q. 60
Bl ssost =
S
- 40
=
¢})
Fahrig 2020, 5 20
Global Ecology a

and Biogeography

o

All Specialist Species Anthropogenic Natural
Groups Patches Patches

Empirické studie ukazuji, ze vétSinou se vic druhu udrzi ve vice mensich
nez v jednom vétsSim fragmentu biotopu



Ostrovni biogeografie a fragmentace biotopu
SLOSS question (Single Large or Several Small?)

Soucasny pohled

- jedna velka rezervace neni jasné lepsi nez nekolik malych, spis
naopak

- muze to byt proto, Ze malé rezervace nejsou od sebe daleko a nejsou
mezi nimi tak silné migracni bariéry, jako u ostrovu v mofi

- malé rezervace by mély byt propojeny koridory, aby nevyhnutelné
extinkce druhu byly vyvazeny novymi imigracemi

- rlzna feSeni jsou vhodna pro ruzné situace (zalezi na tom, co jsou
prioritni druhy pro ochranu)



Ostrovni biogeografie a fragmentace biotopu

Extinction debt
(Tilman et al. 1994, Nature)

Number of
species
————————————— old_EQ
species expected -
to be extinct
because of LU EXTINETION
changes HER]
___________ new_EQ

LU changes

EXTINCTION
DEBT

Past

. Time
Contemporary time Future

Semper-Pascual et al. 2018, Journal of Applied Ecology
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