Distribuce — priciny

CO omezuje ¥ areal okraj
faktory O

abiotické 1. @ 3. e
biotické 2.0 4.0

Vztah biotickych a abiotickych podminek
» konkurence (= kompetice)
* vnitrodruhova vs mezidruhova
* exploatacni vs interferenéni

* predace

» komensalismus
* mutualismus

* parazitismus

« abiotické faktory — ,externi*

* biotické faktory — ,interni*
(zpétna vazba — koevoluce)

» Begon M. et al. 1997:
Ekologie. Vydavatelstvi UP.




Vztah biotickych a abiotickych podminek

svijonozec Chthamalus stellatus
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Distribuce — priciny

* kontinuita areélu a dynamika zdroj-propadio
« faktory ovliviujici rozsifeni

abiotické podminky

biotické podminky
* hranice arealu

abiotické podminky

biotické podminky
* vnitrodruhové mechanismy limitujici rozsireni




Nikdo nezije vSude - kontinuita arealu
vysSi kontinuita nizsi kontinuita
bietop zonalni = azonalni
vagiita mobilni sesilni
ekologicka tolerance euryekni stenoekni
prozkoumanost dobra _slaba

Kontinuita arealu — heterogenni prostredi
* heterogenni prostfedi — rlizna kvalita ostravk( prostfedi (patches)

* mechanismus: dynamika zdroj — propadlo (variabilita ve fitness)




~Source-sink dynamics®

source (zdroj)
* natalita > mortalita
* emigrace > imigrace

sink (propadlo)
* natalita < mortalita
* emigrace < imigrace

metapopulace
« lokalni extinkce
* rekolonizace

| % habitat selection
sarance ~ zménva okliéovych

= podnétu Clovékem =
ochrana pfirody

Nomadacris
septemfasciata

Areal a vybér prostredi

habitat selection v heterogennim prostredi

* prirodni vybér 2 adaptivni vybér prostredi

* kliCovy podnét — korelat uspé&sného hnizdéni

* klicovy podnét — olisténi @ ukryti hnizda 2 snizeni rizika predace
* naruseni vazby ,klicovy podnét-kvalita prostredi” clovékem?

Pfikladova studie

neplvodni akatina vs plvodni luzni les
(nekvalitni vs kvalitni prostredi?)

Hypotézy:

1. ideal free distribution

2. ideal despotic distribution
3. ecological trap

» Remes$ V. 2003: Effects of exotic habitat on nesting success, territory
density, and settlement patterns in the blackcap (Sy/via atricapilla).
Conservation Biology 17: 1127-1133.




Dynamika zdroj-propadlo a vybér prostredi

akatina luzni les
pary/10ha 20 12
velikost teritoria (ha) 0.23 0.26
hnizdni uspéch (%) 15.5 59.0

podrost — jen bez &erny
(Sambucus nigra)

— search image — predatofi

— ale: pseudoreplikace!

— proc€ jsou pénice tak
hloupé, zZe lezou
do jamy lvové?

Mechanismus vybéru prostredi

Effects of Exotic Habitat on Blackcap 1129

length of leaves
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date maladaptivni vybér prostfedi

Figure 1. A schematic depiction of leafing of under- conservation bio|ogy

story shrubs in the black locust plantation (lwo upper

curves) and the floodplain forest (two lower curves) H. sap/ens: source/sink:

in 2000 and 2001 (cm, mean * SE, n = 20 in all vesnice vs mésta do 20. stoleti
cases). Arrows show the date of the first detection of a

singing male on each plot. Trees were completely

without leaves at that time in both babitats.
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abiotické podminky

biotické podminky
* hranice arealu
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biotické podminky
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Akvatické prostredi — sladkovodni

Termalni (teplotni) stratifikace
prihlednost — extrémné Cista voda absorbuje 99% svétla do 50-100m
vysoka vodivost a tepelna kapacita E
I
I
[

' November September July,

stabilita (vs suchozemské p.)

Mirny pas 8
letni a zimni stagnace
jarni a podzimni cirkulace ol

Thermocline

Depth (m)

X
Thermocline

Tropicky pas i ;

stabilni, trvala stratifikace

T 15! § 10 12 1 16 15 20 22 20 26 28
Temperature (°C)

* horni vrstva: tepla, prokysli¢ena, prosvétlena, malo zivin (splavovani zivin)

* spodni vrstva: chladna, (témérf) anaerobni, afoticka (temna), hodné

usazenych zivin

< relativni chudost (nizka produktivita) hlubokych tropickych jezer




Akvatické prostredi — brakické
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abiotické podminky

biotické podminky
* hranice arealu

abiotické podminky

biotické podminky
* vnitrodruhové mechanismy limitujici rozSireni

Biotické podminky

» mezidruhova konkurence

* predace

* parazitismus

» komensalismus

» mutualismus

* vliv Elovéka — pfimy

» vliv ¢lovéka — nepiimy
 kombinace vlivi

* piirozené zvétSovani arealu




Interspecificka kompetice %
rékosnik zpévny
SRS LY

konkurenéni vylouceni %
(competitive exclusion) = i oo
(spatial separation) : " g ™

R SR S

Interspecificka kompetice

rostliny kompetuji o opylovace

2 rozdéleni ¢asovych nik
(temporal separation)

J F M A M UJ J A S ON D

Fig. 5.7. Sequential flowering of the undergrowth
species fed on and pollinated by hermit humming
birds. Lowland rain forest, La Selva, Costa Rica. The
five Heliconia are starred. (From Stiles 1977.)
1, Heliconia pogonatha; 2, Passiflora vitifolia; 3,
H. wagneriana; 4, Jacobinia aurea; 5, Costus
ruber; 6, Heliconia sp. 18; 7, Heliconia sp. 16; 8,
Aphelandra sinclairiana; 9, Costus malortieanus;
10, Heliconia sp. 3.




Interspecificka kompetice

* nepfirozena situace

» Spacek obecny
(Sturnus vulgaris)

* New York 1891

» kompetice o dutiny
(Sialia sialis, Colaptes auratus)

» kompetice o potravu
(Sturnella magna)

Interspecificka kompetice

* Sciurus vulgaris

» Sciurus carolinensis
* Velka Britanie — introdukce 1889 — 1925, epidemie u S. vulgaris

« Italie (® cela Evropa?), Jihoafricka rep., Australie




54 Zmensovani aredlu veverky obecné (Sciurus vulgaris) v Anglii @ Walesu
(na mopce neni zakresleno rozdifeni ve Skotsku) podle vysledkd prazkumu
z let 1945 az 1952. Srovnejte s obr, 53. Vidite, Ze druh prakticky zmizel z area-
lu, v némz se usadila veverka popelavé

53 Rozsifeni veverky pepelavé (Sciurus carolinensis) ve Velké Britdnii, 1 Aredl
osi z roku 1920, 2 aredl z roku 1930, 3 aredl z reku 1952

Interspecificka kompetice

an |

San |
Azory
South A k
Farallon I \g Madeira-
=,

=

o<
{;ﬁ%@}
- Y

* Ibersky poloostrov

» degradace prostredi

introdukce liSky

Aucklandské ostrovy -

Kergusieny HMscqusriovy ostrovy - + 2 plvodni fauna

¢

50 Rozsifeni krdlika divokého (Oryctolagus cuniculus) zplsobené &lovékem.
Sipkami je oznaden omezeny vyskyt. Krouikem ohranigené Gzemi na Sibifi
oznaéuje misto, kde byl vysazen o neudriel se. Vyteckovand plocha v Austrdlii
je kralikem jen fidce osidlena
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Interspecificka kompetice: Sachovnicova distribuce
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Predace
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Predace vs arealy

» koexistence & frekvenéné zavisla predace
 ,nepfitel mého nepfitele je mym pfitelem*
+ korelace areall vs koevoluce

+ koadaptace -
» kospeciace

, Phaeagpl
S Tcomes

T discoideus (1)
T discoideus (US)
T umbonatus

- T melanurus

T S-maculatus
T annulatus

T. piosus

T. mandibularis
T. tetropthalmus
L varicornis

I femoratus

T sublaevis

T basalis

kompetice

korist 1 kofist 2

predator

Preegpl G

A. amplexicaulis

A. sullivanti Simple
cardenolides
A. arenaria
A latifolia
. More complex,
A syriaca toxic cardenolides
A. notha
A. speciosa
¢ Most toxic cardenalides
concentrated in latex

A. eriocarpa

Parazitace vs arealy

* vnitrotéIni paraziti

* pfirozené experimenty: ptaci malarie kontra havajska avifauna

* hnizdni paraziti
* nepfirozeny (?) experiment
« kaceni a vlhovec hnédohlavy (Molothrus ater)

« vlhovec + antropogenni zmény v krajiné = nestésti drobnych pévcu

+ dlouhodoba koevoluce vs nahla interakce s parazitem

BES limit

101 and above
21to 100
11to 30

4to 10

2to3

One and below
None Counted




- o
datel chocholaty (Dryocopus pileatus)
i ‘ y‘.v* C o

Mutualismus vs arealy

Casearia corymbosa




Mutualismus vs arealy

 symbiotické Fasy v koralech
+ opylovaci (Novy Zéland — jetel a Emelaci)

« antiherbivorni ochrana
- neotropické akacie a mravenci
- Cecropia a mravenci a herbivofi

* obligatni vs fakultativni vztah

* kolibfici vs rostliny
- oboustranna zaménitelnost ,partner(”

Cecropia

Dischidia major (Sumatra)

Mutualismus vs arealy
* koadaptace neznamena obligatni zavislost

» koevoluce: klauni vs sasanky

Amphiprion clarkii

= Heteractis malu '
B Macrodactyla doreensis w




Nepfirozené zmenSovani arealu

bizon (Bison bison)

Nepfirozené zmenSovani arealu

lev (Panthera leo)




Nepfirozené zmenSovani arealu

nosorozec javsky nosorozec indicky h nosorozec sumatersky
Rhinoceros sondaicus Rhinoceros unicornis Dicerorhinus sumatrensis 2

Nepfirozené Sifeni —
nezameérna introdukce

Dreissena
polymorpha

s
ettt }

Jormes

odge, D. M. 1993, Bic
d with permission fre

al invasions: Lessons for ecology. TREE 8:133-137
sevier Science,
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Nepfirozené Sifeni — zameérna introdukce

ondatra pizmova
(Ondaftra zibethicus)

Zamerna postupna introdukce

* Manihot esculenta (kasava)
» Phenacoccus manihoti (Eervec)

* Anagyrus diversicornis & Apoanagyrus lopezi (Chalcidoidea)




Vliv ¢lovéka na zmensSovani areall

Obr. 1.7  Klicové druhy, jako jsou vici, fikovniky, netopyfi a choroboplodné organismy, tvori
jen malou &ast celkové biomasy prirodniho spoledenstva, a pfesto maji velky viiv na
jeho organizaci a pfeiiti. (Power et al., 1896)

Kli¢ové druhy (napf, vici, Dominantni druhy
. keystone resources netopyfi, fikevniky, (napf. lesni stromy,
infekéni organismy) Vysokd zveér,

travy, chaluhy)

Ea i 4

T4
1, i
28 il
Vzacné

druhy (napf. Bé&zné druhy s malym viivem
motyli, mechorosty, (napf. stromy v podrostu, kioviny,
)

plané rostouci rostliny’ hospodarsky nevyznamné travy)

» keystone species

« extinction cascade

Celkovy viiv druhl ——

Proporciondlni biomasa druht ——————»

» Primack R. B. et al. 2001: Biologické principy ochrany pfirody. Portal,
Praha.

7

Introdukce jsou vétSinou nelspésné

Table 14.2 Number of exotic bird species introduced by human agency
over a 150-year period to eight areas outside their natural range. From Long
1981.

Number known Number (%) known
to have been to have become
introduced! established!

North America 98 25 (26)
South America 15 7 (47)
Europe 42 12 (29)
Africa—Arabia 19 8 (42)
Southeast Asian mainland 15 7 (47)
Australia 71 25 (39)
New Zealand? 126 32 (25)
Hawaii? 159 43 (27)
Overall 545 159 (29)

Data are minima, especially the numbers of introductions which are hard to establish retrospectively.
2More recently Baker (1991) gave figures of 143 and 34 (24%) for New Zealand, and Moulton et al.
(2001) gave 53 exotic species as established on the six main islands of Hawaii.

3This overall maximum success rate of 29% for exotics can be compared with a rate of 53% (55/104) for
native species reintroduced after they had been eliminated from part of their range.




Kombinace nepfirozeného & pfirozeného Sifeni

] \ . /
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Nepfimy vliv ¢lovéka
na arealy

globalni oteplovani :‘{\ R -\.
& Ly

« drivéjSi zacatek hnizdéni ptakd

* stoupajici morska hladina
« ,uphill shift* malarie (Kena)
* arealy se sunou na sever ...

« ale mnoho jinych i na jih!




M Zmény areall: altitudinalni Sifeni

+ Velka Britanie — latitudinalni + altitudinalni Sifeni motyll

€

« CR-161 spp., 1951 — 2001, @ max. + min. nadm. vysky ve &tverci
* 119 spp. analyzovano

* 12 - 15 spp. stoupalo (2/3 bézné druhy)

* @ vySkovy posun 60 — 90 m

+ problém hrubého méfitka (horské druhy)

+ tfi mechanismy altitudinalniho posunu arealu:

-_—

. ustup z nizin

N

. vystup do hor

w

symetricky posun

» Konvicka M. et al. 2003: Uphill shifts in distribution of butterflies in the
Czech Republic: effects of changing climate detected on a regional scale.
Global Ecology & Biogeography 12: 403-410.

Altitudinalni Siteni
Babocka sitkovana Araschnia levana
ustup dole, vystup nahore
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Altitudinalni Sifeni
Ohnivacek ¢ernocarny Lycaena dispar
stabilni dole, vystup nahofe
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Prirozené Si

eni
~ hrdlicka zahradni
(Strepfopelia decaocto)

podobné:
zvonohlik zahradni (Serinus
serinus)

polak chocholacka
(Aythya fuligula)

labut velka
(Cygnus olor)

hohol severni
(Bucephala clangula)

morc¢ak velky
(Mergus merganser)

psik myvalovity
(Nyctereutes procyonoides)




iveni volavky rusohlavé ( Bubulcus ibis) do Ameriky a Austrilie

Prirozené Sireni: velké méritko

New World
Suboscines

Old World ||
Suboscines |

82-85 Mya
before 40 Mya

New Zealand
Wrens

Gondwana

» Ericson P. G. P. et al. 2003: Evolution, biogeography, and patterns of
diversification in passerine birds. J. Avian Biol. 34: 3-15.
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abiotické podminky

biotické podminky
* vnitrodruhové mechanismy limitujici rozSireni

HranicCe arealu — fyzikalni faktory
Liebiglv zakon minima
teplota
srazky (uhrn, distribuce, pravidelnost), vihkost
osvétleni

salinita

geometric constraint

disturbance (sopky, hurikany, pozary, zaplavy,
sesuvy, spasani, seSlapavani, pad velkych stromu)
disturbance a tajga, savana, destny les, ...
pionyrské (r-) vs klimaxové (K-) druhy




Abiotické podminky

Severni @ juind hrance oblasti s kordlovym dtesy (fervend édra) a rogiiFent sardinek rodu Sardina (modfe ). Kordlové iitesy se vyskytusi jen mezt 1zolermam

primémé voind teploty 20 °C ( fialovd Zdra), sardinky yi naopak jen na sever a na jih od této Cdry (solilerni kordli a mens¥ kolonte viak Sii + v chladnd)iich
maFiech )

Fyzikalni limity: zimni o
epiareal B >

Tyranovec domaci
(Sayornis phoebe)

Fig. 3.19 The northern boundary of the distribution
(solid line) of the eastern phoebe in North America in
December/January, compared with the —-4°C January
minimum isotherm. From Root [19].




Fyzikalni limity: rozSifeni obojzivelnika

W,
S % S,
@™ 70

mioci 2aby cervoli

Hranwee rogfifent oboydivelniki. Tlusts téra — hranice roriifeni Zab ( Anura), pind Zdra — hranice roziiieni Zervorii (Gymnophiona), modrd pieruiovand
Zdra — hlavni dzemi roziifeni mlokii ( Caudata)

Fyzikalni limity: rozSifeni plaz(

jestefi v krokodyh

Severni a juini hramce rozfifent plazi




Fyzikalni limity: rozSifeni severoamerickych ptaku

North East West
75 75 75
N=113 N=50
2 50 50
o
@
o
0
R 25 25

Figure 14.4 Associations between northern, eastern and western range boundaries of 148
North American landbirds and various environmental factors.

In each case an association was assumed if, along an entire boundary, the average
deviation of the boundary from one environmental feature was less than 1° of latitude on
either side (about 115 km) or 1° of longitude on either side (about 90 km).

N = number of species whose range boundary fell within the study area (United States or
southern Canada); T = average minimum January temperature (with a contour interval of 6°C);
F = mean duration of frost-free period (with a contour interval of 30 days); P = mean annual
precipitation (with a contour interval of 21 c¢cm); H = average annual general humidity (with a
contour interval of 13 cm); E = elevation (with contour levels starting at 13 m and each
successive level being double the previous one); V = natural vegetation boundary in the
absence of human interference. The range boundary of a given species may correspond with
more than one isopleth, because different climatic, vegetation and other isopleths often
coincide with one another. Modified from Root 1988c.
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Kompetice vs arealy:
velké méfitko

* alopatrie vs sympatrie
* konkurenéni vylouéeni
(competitive exclusion)

) b4 H W Dipadamys tigens
tarbikomy$ Djpodomys L

(pytlousoviti, Heteromyidae) B8 T

Cipmank Eufamias (veverkoviti, Sciuridae)

Nevada

Eutamias
umbrinus

Eutamias

dorsalis

Ruby Mountains Snake Range Pilot Peak

New Mexico

Eutamias
quadrivittatus

Eutamias —}

dorsalis

Organ Mountains Mt. Taylor Magdalena Mountains
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» kontinuita aredlu a dynamika zdroj-propadio
« faktory ovliviiujici rozsireni

abiotické podminky

biotické podminky
* hranice arealu

abiotické podminky

biotické podminky
* vnitrodruhové mechanismy limitujici rozSifeni

Adaptace, genovy tok vs
distribuce

« centralni vs okrajové populace

* okraj arealu —
nepfiznivé podminky
* omezeni (constraint) rozSifeni
* lokalni adaptace
* gen. tok vs pfirodni vybér

Mediterranean
Sea

Jak oblafnout genovy tok?

* polyploidie (+ hybridizace)

» chromosomalni rasy
T T W

T e




Distribuce vs denzita

100 - Carolina wren
80 |-
8
5 G
2 60
kS .
E :
5 40 —::
2 kKj
20 %
Y
.... h B
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« typicky shlukovita distribuce

« vétSina jedincl daného druhu na malé ¢asti arealu

Distribuce vs denzita

Zakladni zakonitosti:
- autokorelace
* nejvy&Si hustoty ve stfedu arealu

* na okraji arealu stale mensi a vzdalengjsi populace
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Distribuce vs denzita — mezidruhova uGroven
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Figure 13.4 Range size in relation to average within-range abundance for
65 species of Northern American seed-eaters (Emberizinae and Carduelinae)
in winter. Abundance measured as log ten-year mean number of each

species counted per party-hour of census effort and range size as number of
5° blocks (T=51) in which a species was detected and which together cover
much of North America. Correlation coefficient (r) = 0.54, P<0.01). Modified
from Bock & Ricklefs 1983.
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Figure 14.3 Relationship between abundance and distribution within four groups of
breeding birds in Britain. For each group, upper: overall abundance and distribution, 1988-91;
horizontal dotted line shows total number of 10 km squares in Britain (=2,830); centre: mean
local abundance and distribution; lower: changes in overall abundance and distribution of
certain species between 1968-72 and 1988-91 shown in relation to the trend line (dashed)
from the upper graph.




Distribuce vs denzita — pri€iny

(a) Population trend, 1870-1960

100,000
5 —=— Nests
'g 10,000 = Colonies
H
-
=% 1,000 s
S & .
S 100
s=
5

o

% 10
o
=

1870 1885 1900 1915 1930 1945 1960

Year

(b) Link between nest and colony numbers
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Figure 14.1 Relationship between overall abundance and distribution in
the Northern Fulmar Fulmarus glacialis in Britain during 1878-1960, based
on surveys made mostly at 5-year intervals. Distribution is shown as the
number of established colonies. Based on data in Fisher 1966.

Co z toho v8eho vyplyva?

« staticky areal na papirfe vs ¢asoprostorova dynamika v pfirodé
» okraje arealu ,pulsuji“ (dynamika zdroj-propadlo)

+ vzdy hraje roli vice faktor(

- limitujici interakce faktortl (Casto abioticky X bioticky)

+ abiotickym faktorim se Ize pfizplUsobit (Casové méfitko!)

* biotickym faktoriim se ,natrvalo* pfizplsobit nelze

+ potencialni abioticky vs realizovany bioticky areal

» kompetice omezuje arealy
» predace zvétSuje arealy

+ hranice v rGznych ¢astech arealu — rlizné faktory:
+ tropy — biotické limitujici faktory
 sever — abiotické limitujici faktory

+ vy38i taxony: starSi nez kontinenty — vliv tektoniky (vikariance)
+ nizsi taxony: mladSi nez kontinenty — glaciace, Sifeni (dispersal)




