EKOLOGIE

- zaobera sa vzijomnymi interakciami medzi organizmami a
prostredim
- uzky vztfah kevolucii, fyzioldgii, chovaniu, molekularne;j

biologii a genetike

Dekriptivna ekoldgia - a procesy spojené s popisom vzajomnych
vztahov zivocCichov pre kazdy ekosystém
Funkéna ekolégia - identifikuje a kvantifikuje vztahy, analyzuje
obecné problémy spolo¢né vacSine rdznych prostredi. Ako systém
pracuje?
Evolu¢na ekologia — Historické dosledky: pre¢o prirodna selekcia
favorizovala urc€ité ekologické rieSenie? Preco systém pracuje?
Behavioralna ekologia — vztahy spojené s chovanim zivoéichov
Molekularna ekoldgia — aplikacia molekularnych metéd pri rieSeni
ekologickych problémov
Ekologicka genetika — Studuje variabilitu genotypov a ich expresiu
na urovni fenotypov
Matematicka ekologia — Teoreticka ekoldgia

Kvantitativna ekologia (Modelovanie,

Ekologicka Statistika, Numericka ekoldgia)



HIERARCHICKE UROVNE EKOLOGIE

- tri zakladné jednotky: organizmus, populicia, spolocenstvo
- autekolégia — individualny organizmus vo vzt'ahu k prostrediu
- synekologia — skupina organizmov vo vztahu k prostrediu

— populacna ekoldgia, ekologia spolo¢enstiev, ekologia

ekosystému



Hierarchické arovné ekologie

Schématické znazornéni tii hierarchickych trovni
studia zivocichu

o
SESRRRs R

Struktura _

L

Epidemiologie



b4 r

ZnecisSténi

Vliv polutantll na organismy a ekosystém.

Zdroj Polutant
(fyzikdlné a chemické viastnosti)
U
Biogeochemické cykly
Distribuce
Transport U U
Transformace
Voda Sedimenty
Prostredi

Expozice
Piijem U

Organismy

U U

Fyziologické vlastnosti Biochemickeé vlastnosti
polutantu polutantu
U U
Reakce Letalni a subletalni Biotransformace
organismu toxicita Bioakumulace
Potravni feté€zec

U U

Populace
Reakce (reprodukce, migrace, natalita, mortalita)
populace
spoleenstva U
ekosystému Spolecenstvo

(druhova diverzita, vztahy dravec- koFist)
U

Ekosystém

(fotosyntéza a respirace, cirkulace Zivin, tok energie a ldtek aj.)



METODY VYSKUMU

- pozorovanie v prirode (terénne) — ’
Vzajomne
- experimentalne pozorovanie (v laboratoriu)— | | prepojenie

- matematické modely

- porovnava tedriu (hypotéza) s realitou (pozorovanie)

- hypotéza — testovana empiricky tzn. experiment

- dolezité!!! — dopredu definovat’ testované hypotézy a design
experimentu — spravny zber dat

- pozorovanie by malo byt verifikovatel’né

- nutnost’ kontroly — v zavislosti na typu experimentu

- spravna interpretacia vysledkov



To summarise, three general hypotheses can be proposed to explain
morphological differences among related species living in the same
habitat (here host species) and we tested these hypotheses to explain
morphological differences of parasite attachment parts and copulatory
organs.
1- Niche restriction can be the result of mating rendez-vous i.e.
‘restricted niche leads to increase intraspecific contacts and thus the
chances to find a mate (Rohde, 1977). Coexisting species, living in the
same niche, should differ in their copulatory organs. This can be seen
as a reinforcement of isolation barriers (pre-zygotic isolation) or,
according to Butlin (1989), as “reproductive character displacement”,
which is the result of interactions between species causing divergence
in mate recognition.
2- Differences are the results of niche restriction due to competition.
In this case potentially competing species should differ in their
attachment organs.
3- Differences are the results of niche specialisation. If this occurs,
species that colonise the same niche should exhibit similarities in

organs involved in resource exploitation.



STATISTIKA A INTERPRETACIA VYSLEDKOV

- pozor na interpretaciu vysledkov s oh'adom na velkost’
Studovaného vzorku!!
- Pr.: Interpretacia p-hodnoty (probability level)

stredna chyba odhadu priemeru (standard error)
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Mean number of seeds per plant

 hypothetical studies in which the seed production of plants from two different sies was compared. In all cases, the heights of the bars represent the mean seed

T

di ple of plans examined, and the lines crossing those means extend one standard error obove and below them (a) Although s di

4 le of plants ex A ssi ; them. gh the means differ, the standard

i %W%gglu%dy I_tirge{ur_ld'n wgu_l_d not be safe fo conclude ﬂm__! seed production differed between the sites (P=0.4). (b) The differences between the means are very"s!i]m'illzzr '
e standord errors are znuch sr_nufler, unfi it can be wncl_ud_e__d with confidence that plants from the two sites differed in their seed production (P<0.05). .

(a) (b) Single study SE and SW (c) Single study _ SE and SW
' of the studied separately, of the studied separately,

whole field then combined whole field then combined

Weeds per m?2

o T i o‘o‘;«. & R &1 -‘:‘o s E-E-! S
Random Between Within  Individual Estimate SW SE  Combined Individual SW ‘SE  Combined
sample rows only rows only samples : estimate estimate estimate samples estimate estimate estimate
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The results of hypothetical programs to esﬁmutemdensity ina m field. (a) The three studies have equal precision (95% confidence infervals) but only the first (from o
‘random sample) is accurate. (b) In the first study, individual samples from different parts of the field (southeast and southwest) fall into two groups (left); thus the estimate,
although accurate, is not precise (right). In the second study, separate estimates for southeast and southwest are both accurate and precise——as is the estimate for the whole
field obtained by combining them. (c) Following on from (b), most sampling effort s directed to the southwes!, reducing the confidence interval there, but with liile effect on the
confidence interval for the southeast. The overall interval s therefore reduced: precision has beenimproved. =~ :



SULAD MEDZI ORGANIZMAMI A ICH PROSTREDIM

Prostredie: abiotické a biotické

Rozmiestnenie druhov v prostredi
— nenahodné, nehomogénne
— aké su priciny rozmiestnenia druhov?
— Ktoré vlastnosti umozniuju druhu zit' v prostredi a ktoré ho

vylucuju?

Rozmanitost’ druhov
- Co je pri¢inou druhovej diverzity?

- Ako doslo k diverzifikacii druhov?

Nahoda hra délezitd dlohu

- v ekoldgii

- polom v lese po burke velky vplyv na faunu

- dynamika spolocenstiev piesocnych dun a skaln€ého pobrezia je
modelovana ndhodnymi procesmi deStrukcie — ovplyviiuje
kolonizéaciu novych povrchov

- ekologické procesy su aj napriek nahode predikovatel'né

- v evolucii



Table2.1 Estimated numbers of described Recent species in various kingdoms. and major
groups of organisms. (From Grant 1985.) .

Approximate Number
Kingdom and Group of Described Species

Animal Kingdom
Chordates 43,000
Arthropods ) 838,000
Molluscs 107,250
Echinoderms 6,000
Segmented worms 8,500
Flatworms 12,700
Nematodes and relatives 12,500
Coelenterates 5,300
Bryozoans and relatives 3,750
Sponges ' 4,800
Miscellaneous small groups 2,100

Total 1,043,900
Plant Kingdom
Flowering plants 286,000
Gymnosperms 640
Ferns and fern allies ' 10,000
Bryophytes 23,000
Green algae 5,280
Brown and red algae 3,400

Total 328,320
Fungus Kingdom
True fungi 40,000
Slime molds 400

Total . 40,400
Protistan Kingdom
Protozoans, plant flagellates, diatoms 30,000 30,000
Moneran Kingdom (prokaryotes)
Blue-green algae 1,400
Bacteria 1,630

Total 3,030
Viruses 200 200
Grand Total 1,445,850

Note that Erwin (1982, 1983) has estimated the existence of ébout 30 million extant species.



PRIRODNY VYBER, ADAPTACIE K PROSTREDIU

Evolu¢né zmeny zahriiuju
- adaptivne charakteristiky
- zmeny vo frekvencii individualnych génov v populécii, ktoré sa

prenasaju z generacie na generaciu

Prirodna selekcia — mechanizmus riadiaci evoluciu (Darwinova
tedria, 1859)
- jedinci, ktori tvoria jednu populaciu, nie su zhodni (velkost’,
reakcia na teplotu....)
- niektoré z tychto foriem vlastnosti su dedi¢né, takze
favorizované formy sa dostavaju do d’alSej generacie
- kazda populacia by bola schopnd teoreticky produkovat
nadmieru potomstva, avSak prakticky sa jedinci reprodukuju
v mens$ej miere nez su schopni
- r0zni jedinci po sebe nechdvajui rdzne mnozZstvo potomkov
- pocet potomkov, ktoré jedinec po sebe zanechdva moze zavisiet’

na interakciach medzi jeho vlastnost'ami a okolim.

Adaptacia k prostrediu

- dediény  charakter = morfologicky, fyziologicky  alebo
behavioralny, ktory pomaha akymkol'vek spdsobom pre
prezivani a reprodukecii

- je vysledkom prirodnej selekcie.



Zdatnost’ (fitness)
- najzdatne;jsi jedinci su ti, o v porovnani s inymi menej zdatnymi
jedincami, zanechdvaju najviac potomstva.
- prirodny vyber zvyhodniuje najzdatnejSie jedince z prave
pritomnych a nie z maximalne zdatnych tj. nie su
najdokonalejsie.

- evolucia optimalizuje fitness organizmov

Evolucia pre dobro druhu?
Aktivity organizmu nékladné pre jedinca sa deju pre dobro druhu.

- pr. uhynutie samic¢ky chobotnice pre produkciu potomstva

- chybné tvrdenie

- prirodna selekcia favorizuje gény, ktoré su predavané vicSine
potomstva = ak gény zodpovedné za uhynutie samicky by boli
dobré pre zachovanie druhu, ale nevyhodné pre udrZanie jedinca,
evolucia by ich nahradila inymi génmi

- = vplyv evolucie na jedincov

Evolu¢né obmedzenia
- su bezné, ale relativne neo¢akavané
- napr. existencia slepej Skvrny v oku obratlovcov je povazovana
za konS$trukéni vadu. Nezavisle na evolucii obratlovcov sa
podobne zlozité oko vyvinulo u chobotnic, kde funkcia sietnice

nie je naruSena a slepa Skvrna nie je vyvinuta.



= evolucia nemusi byt vzdy perfektnd, ale jej produktom moézu

byt’ chyby

Organizmus a mnohonasobné pésobenie
- Obrovska diverzita foriem a funkcii prostredia
- Kazdy jedinec alebo druh vystaveny uzkemu rozmedziu roznych
posobeni
- 1. maju povahu fyzikalnych zakonov
- 2. maju povahu evolu¢nu — su vysledkom evolucie a limitacie

genetickej flexibility

Fyzikalne zakony — uréuju hranice mozZnosti pre organizmus
Pr. slon nemoZe mat’ proporcie koncatin ako gazela, pretozZe je len 4x

dlhsi, ale ma 64x vacsiu hmotnost’ (4°=64)

Evolu¢ny komprosmis (trade-off)
— medzi pohyblivost'ou a velkost'ou u gazely a slona
— obmedzenie maximalnej velkosti jednobunkovych organizmov,
ktoré spociva vo fyzikalnych moZnostiach difiizie Zivin

z povrchu do stredu bunky



HISTORICKE VPLYVY

mozZu vysvetlit’ su¢asnu distribuciu druhov

. Pohyby zemskych hmot (Wegenerova teorie, 1915) — rozpad

Gondwany a kontinentalny drift

-napr. bezkridli vtaci

. Klimatické zmeny — pleistocenna doba I'adova

izolované miesta s vysoko Specializovanymi druhmi

A §peciﬁcké rysy ostrovov

pocet druhov na ostrovoch < pocet druhov na rovnako velke;j
pevnine
druhy na ostrove # druhy na najblizSej pevnine
Preco?
vzdialenost’ pevniny a ostrova — disperzia druhu

— potlac¢a geneticki vymenu
medzi ostrovnou a rodi¢ovskou pevninskou populaciou
izolovanost’ ostrovov prispieva k vzniku novych druhov

(havajské drosophily alebo Darwinove penkavy na Galapagoch
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(c) 65 million years before present

(d) Today

Figure 2.4 The drifting of continents. Sketches map the relative locations of the continents at various times since about 225
million years ago. Note the position of the Indian plate as it crosses from one side of the equator to the other. (a) In Pangaea, all the
landmasses are connected. (b) Gondwana separates from Laurasia about 190 million years ago; Australasia and Antarctica separate
from South America, Africa, and India about 150 million years ago. By 135 million years ago, India has also separated from the other
landmasses. Arrows indicate the direction of movement. (c) The Indian plate is about to cross into the Northern Hemisphere at 65
million years ago. (d) The modern arrangement of continents. Major oceanic plate boundaries are shown by hatched lines. (After

McKnight, Tom, Physical Geography:A Landscape Appreciation, 5/E © [996.Adapted by permission of Prentice-Hall, Inc., Upper Saddle River, NJ)

A dramatic example of one effect of continental drift
came to light in 1994, when a grove of trees, distant
cousins of pines, were discovered in seldom-visited
forests about 200 km (125 mi) from Sydney, Australia.
These trees were of a type previously known only from
the fossil record of sediments deposited before the
breakup of the continents 135 million years ago. More
than 30 individuals of these trees, the botanical equiva-
lent of dinosaurs, were found growing in a secluded
cove. Before the results of the initial study of these trees
were published, a second botanical find was made in
the forests of Queensland, Australia. This was another
“living fossil,” a member of the family Proteaceae, one
of the first flowering plant families to evolve. The nut of
the plant is an almost exact match to fossils of 60 million

years ago. In both these cases, the Australian popula-
tion managed to survive while the counterpart pop-
ulation on the other plates went extinct because
of competition from other species, climatic change,
or disease.

It is not only the plants of Australia that hint at its
long evolutionary isolation. The Australian plate sep-
arated from Africa and South America during the
reign of the dinosaurs. The dinosaurs included the
largest predators and herbivores, but a new group of
small, largely nocturnal animals were becoming
established; these were the mammals (animals that
suckle their young by milk-producing mammary
glands). The earliest forms of mammals in the evolu-
tionary record are animals similar to the egg-laying

-
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Figure 1.2 (a) The distributions and degrees of
relatedness of a group of large flightless birds can be at
least partly explained by continental drift (sce Figure
1.1). (b) The degrees of relatedness have been
measured by a DNA hybridization technique. The
double-stranded DNA is separated into single strands
by heating. The strands from different species can then
be combined, and again separated by heating. The
more similar they are, the higher is the temperature
required to separate them, ATsoH. The temperature for
separation then gives a measure of the relatedness of
the species and an estimate of the time at which they
diverged.

Myr = millions of years. The earliest divergence was
that of tinamous from the remainder (the ratites). The
subsequent divergences agree well with the timing of
the break-up of Gondivanaland and the subsequent
continental drift (Fig. 1.1): (i) the rift between Australia
and the other southern continents; (ii) the opening of
the Atlantic between Africa and South America; (iii)
the opening of the Tasman Sea about 80 Myr ago,
probably followed by island hopping by ancestors of
the kiwi across this divide to New Zealand 40 Myr ago.
The divergence of the various species of kiwi appears
to be very recent. (After Diamond, 1983, from data of
Sibley and Ahlquist).
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Figure 2.13

The role of isolation in the evolution of
species. A uniform species with a lorge range
(1) differentiates (2) into local forms,
varieties, or subspecies, which (3) become
genefically isolated from each other, for
example, separated by geographical
barriers or dispersed onto different islands.
After evolution in isolation they may meet
again {4) when they are unable to hybridize
ond have become true biospecies.

biospecies do not exchange genes

evolution in sea gulls

Introduction

1 2 3 4

_O—O

Time

Space

can mate and that the offspring are fully fertile; this is also true of colored and dull
guppies and of plants from the different types of Agrostis. They are all variations within
species—not separate species.

In practice, however, biologists do not apply the Mayr—Dobzhansky test before
they recognize every species: there is simply not enough time and resources; but it is
there to resolve arguments if they arise. What is more important is that the test recog-
nizes a crucial element in the evolutionary process. If the members of two populations
are able to hybridize and their genes are combined and reassorted in their progeny,
then natural selection can never make them truly distinct. Although natural selection
may tend to force a population to evolve into two or more distinct forms, sexual repro-
duction and hybridization mix them up again.

Two parts of a population can evolve into distinct species only if some sort of bar-
rier prevents gene flow between them; they might, for example, be isolated on different
islands. While isolated from each other they may then evolve and become so different
that, if they meet again, they can no longer hybridize and their populations can no
longer exchange genes. They are now different biospecies. Figure 2.13 illustrates this
process.

Differences that are particularly effective in keeping newly evolved species distinct
are different rituals of courtship, different signals of attraction between the sexes, and
in flowering plants, different species of insect pollinator. It may sometimes happen
that hybrids form between two evolving species but their parental chromosomes
have become so different that they fail to pair at meiosis: the hybrids are then sterile
(for example, the horse—donkey hybrid is the sterile mule).

The evolution of species and the balance between natural selection and hybridiz#

black-backed gull (Larus fuscus) originated in Siberia and colonized progressively 1

the west, forming a chain or cline of different forms, spreading from Siberia to Britai" £

and Iceland (Figure 2.14). The neighboring forms along the cline are distinctive, bu

tion are illustrated by the extraordinary case of two species of sea gull. The lesseT 2
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Figure 2.15

(0] Map of the Galapagos Islands shawing
their position relative to Central America;
on the equator 5° equals approximately
560 km. (b) A reconstruction of the
evolutionary history of the Galapagos
finches based on variation in the length

of microsatellite DNA. The feeding habits
of the various species are also shown.
Drawings of the birds are proportional fo
actual body size. The maximum amount

of black coloring in the male plumage and
the average body mass are shown for each
species. The genefic distance (o measure of
the genetic difference) between species is
shown by the length of the horizontal lines.
Notice the great and early separation of
the warbler finch { Certhidea olivacea) from
the others, suggesting that it may closely
resemble the founders that colonized the
islands. €, Camarhynchus; Ce., Certhidea;
G., Geospiza; P, Platyspiza; i,
Pinaroloxias. (After Petren et al,, 1999.)




— vyskyt druhov, rodov alebo ¢eladi nemusi vypovedat

)

ekologickei podobnosti

- konvergentna a paralelna evolucia

Konvergentna evolucia
Vyvojové linie evolu¢ne znacne vzdialené jedna od druhej maju
Struktiry
- analogické = morfologicky alebo funkéne podobné
- nehomologické = nie su odvodené z odpovedajucej Struktuiry
spolo¢ného predka

pr. vel’ké vodné misozravce

Paralelna evolicia
Fylogeneticky pribuzné skupiny — diverzifikovali sa po izolacii
- funkéne rozdielne, ale homologické Struktury

pr. evolu¢na radiacia placentarnych savcov a va¢natcov
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popinavé orgdany
rostlin a velci vodni
masozravci

jsou prikladem
konvergentni evoluce

i
1

1.3 Konvergence a paralely

Shodu mezi povahou organismu a jejich prostfedim miiZeme vnimat ¢asto

di, ale patii k rozdilnym vyvojovym liniim (tj. k odliSnym vétvim evolucni-
ho stromu). Zminénd podobnost jesté vice vyvraci ndzor, Ze pro kazdé pro-
stfedi existuje toliko jeden jediny dokonaly organismus. Vidime to zvlasté
pfesvédcivé v pripadech, kdy jsou vyvojové linie znaéné vzdaleny jedna od
druhé a kdy obdobné role plni struktury zcela rozdilného evolu¢niho ptvo-
du, tj. kdyz tyto struktury jsou analogické (podobné ve vnéjSim tvaru ¢i funk-
ci), avSak nikoli homologicke (odvozené z odpovidajici struktury spolecného
predka). V_takovych p¥ipadech mluvime o konvergentni evoluci.

Velci vodni masozravci se vyvinuli ve ¢tyfech zcela odlisnych skupindch:
mezi rybami, plazy, ptdky a savci. Konvergence formy (obr. 1.9) je pozoruhod-
nd, nebot skryva hluboké rozdily ve vnitini stavbé a v metabolismu, coz uka-
zuje na to, ze tyto organismy jsou si navzdjem ve své evolucni historii velmi

vzdaleny.

Mnoho kvetoucich rostlin (a nékteré kapradiny) pouzivd jiné rostliny jako
opory k tomu, aby se mohly vy$plhat do vrcholki vegetace. Ziskavaji tak pfi-
stup k vétsimu mnozstvi svétla, nez kdyby spoléhaly pouze na své vlastni
podptirné pletivo. Schopnost popindni se vyvinula u mnoha riznych éeledi

Ichtyosaurus (paz)

0NN

delfin (savec)

tufak (ptak)

vétev plazi Obrazek 1.9. Priklad

konvergentniho vyvoje tvart
téla u velkych mofskych
masozravcd z riznych
evoluénich vétvi. ( Hilde-
brand, 1974, aj.)




VACNATCI

psum podobni
masoZravci

kotkam podobni =
masoZravei

plachtici
stromovi
savci

/ vakoveverka
Z;/wr (Petaurus)

hrabavi
byloZravci

hrabavi
poZiradi
mravencl

mravencojed (Myrmecabius)

podzemni
hmyzoZravi
savci

krtek (Talpa)

vakokrt (Notoryctes)

Obrézek 1.11. Paralelni evoluce vaénatych a placentdrnich savcti. Dvojice druht se
podobaji vzhledem i svym chovdnim.

tén kvétdk a brokolice - typické megafyty s robustnim, nerozvétvenym ston-
kem, s velkymi listy a mohutnym kvétem. Jind Brassica ma silny 2-2,5 m vy-
soky nerozvétveny stonek a na vrcholu svazek rozlozitych listd. Vyuziva se
komercné k vyrobé vychdzkovych holi!

At uz je ptic¢inou konvergence megafyti cokoliv, pisobeni selektivnich sil
tu Ize odhadnout hiife nez pisobeni selektivnich sil na velké vodni masozrav-
ce nebo na vyvoj popinavych rostlin.

S tim, ze vétSina konvergenci a paralel je rozpoznatelna podle ndpadné
podoby vzhledu, souvisi dal$i problém. Tak ackoliv va¢naty bandikut kraliko-
vity pfipomind vzhledem placentarniho kralika (dlouhé usi ¢ini tuto podob-
nost zvlasté napadnou) a oba druhy hloubi doupata, je bandikut kralikovity
vétSinou masozravec, ktery se zivi larvami hmyzu, zatimco kralik je bylozra-
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Konvergencia medzi spoloc¢enstvami
- suvisi z biogeografickym ¢lenenim na biomy

- viz. prednaska zékladnej ekologie

Divergencia vo vnutri spolocenstva
Preco existuje?
1. heterogenita prostredia — zavisi na velkosti organizmu, ktory
ju vnima
2. vicsina prostredi obsahuje gradienty podmienok a zdrojov, tj.
priestorové, ¢asové, rytmické (sezénne cykly), nahodné
(povoden, poZiar)
3. existencia jedného typu organizmu v oblasti meni oblast
z hl'adiska organizmu in€ho.

Pr. koexistencia antarktickych tulefiov



tulefi kraboZravy tulefi leopardi

Hydrurga leptonyx

Lobodon carcinophagus

lovici v mélkych vodéch
lachtan

; Arctocephalus gazella 'Il @

tuleft Weddelav

=

U rypous sloni

Leptonychotes weddellii

Mirounga leonina

P

g

lovici v hloubkach ™

POTRAVA
kril ostatni bezobratli ryby hlavonoZei ptaci ploutvonoZci
Obrézek 1.15. Typ potravy,  tuleni, vzdjemna interakce, anebo v minulosti vedla radia¢ni evoluce ke ztré-

hloubka lovu potravy té takovych interakci v dnednich spoledenstvech? Na zddnou z téchto otdzek
a struktura celisti u sku-

piy sntarkhickyeh neexistuje jednoznacnd odpovéd, ke kazdé z nich se vSak vratime v dalSich

ploutvonozell kagitOIéCh.
(Laws, 1984, upraveno)

1.5 Specializace uvnitf druht

AZ dosud jsme chdpali druhy (nebo vy3si taxony) jako jednotky, které Ziji
v souladu s prostfedim. AvSak nejspecializovanéjsi pfizptisobeni prostiedi
miZzeme vystopovat jen uvnit¥ druhii. KdyZz jsme pojednadvali o ostrovech, zda-
raznili jsme, Ze homogenizujici vlivy vymény genetické informace (a jeji re-
kombinace) zptisobuiji, Ze vétSina zfetelnéjSich zndmek heterogenity popula-
ci se vyjevi tehdy, kdyzZ se édsti populace geograficky izoluji a nedochdzi tak
ke vzdjemnému kiiZeni. Je jasné, Ze pokud jsou lokalni vlivy pfirodni selek-
ce silné, mohou potlacit homogenizujici vlivy sexudlni reprodukce a rekom-
binace. I kdyz zde existuje jisté vzdjemné kiizeni, lokdlné zvyhodnéné geno-
typy mohou pak byt tak zvyhodnény, Ze nevyhovujici kombinace jsou
soustavné eliminovadny. Trva tok gent, populace jsou stdle souc¢astmi téhoz
druhu, ale objevuji se lokalné specializované rasy.

Vyména genetického materidlu v populaci je zavisld na mobilité celych or-
ganismi, anebo - v ptipadé organismi pfisedlych - na pohyblivosti jejich ga-
met, pylu ¢i semen. Pokud se clenové populace pfi hledani partnera volné
pohybuji (anebo se jejich gamety, spory ¢i semena $if{ na zna¢né vzddlenos-
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Vnutrodruhova Specializacia

najSpecializované prispdsobenie je vnutri druhu

hlavne pri geografickej izolacii €asti populacie

Geneticky polymorfizmus - miera selektivne vyznamnej
premenlivosti

Hypotézy zachovania gen. Polymorfizmu

1. Heterozygoti moézu mat niektoré vyhodné vlastnosti
vzhl'adom k svojmu prostrediu, ale trvale generujid homozygoty.
2. Grandienty selekéného faktoru - na jednom konci gradientu
priaznive pre jednu formu, na druhom pre inu, v strede gradientu
moZu vznikat’ polymorfné populécie.

3. U selekcie zavislej na frekvencii vyskytu, kazda z foriem je
najzdatnejsia, ked’ je najvzacnejsia.

4. v pripade heterogenity biotopu modzu selekéné sily pdsobit’

réznymi smermi



VZTAHY K ABIOTICKEMU PROSTREDIU

Prostredie organizmu = habitat — $pecifické charakteristiky
- Terestrické
- Vodné — morske

- — sladkovodné
Habitaty — microhabitat

Pre kazdy druh pre kazdy faktor definujeme rozsah
environmentalneho faktoru:
- rozsah tolerancie — ureny hornou a dolnou hranicou tolerancie
(Carassius auratus akvar. forma — teplota 2-34°C)
- rozsah optima

- limitujaci faktor

Zmeny faktorov—odpoved organizmu na zmenu, jedna sa o
neevolu¢né zmeny
- hlavne zmeny fyziologické — aklimatizacia- meni sa rozsah
tolerancie
- u mobilnych druhov zmeny behavioralne
- fenotypicka plasticita — environmentilne indukovana
fenotypicka variacia
- Zmena fenotypu 7 p/rostredim je Casto charakterizovana pouZitim

reakénej normy.
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Figure 2-3

When some measure of suc- e

cess of an organism is plotted High
against different levels of an
environmental factor, a bell-
shaped curve often results. It
rises from zero success at the
lower tolerance limit to high
values in the range of the op-
timum and then falls again to
zero at the upper tolerance

w
b
w
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Figure 2-4

Optimal conditions may differ for different aspects of
the life of organisms. The optimum temperature for
photosynthesis is about 30°, shown in the top graph.
Growth rate, the difference between photosynthetic rate
and respiration rate at a given temperature, is shown in
the bottom graph. It peaks at 25°

High

Environmental Factor

So, is 25°C the optimum temperature for pea
plants? They grow fastest at that temperature, but
is this the temperature at which they reproduce fast-
est or live longest? Possibly not. Quite different tem-
peratures may be optimal for growth and for flow-
ering, for example. Even considering just growth
rate, the example is oversimplified because the ef-
fects of day-night temperature changes (thermo-
periodism) are not considered.

The ecological optimum is a useful concept but
a blunt one, like a hammer. When precision is
needed, some other tool may be better.

When Conditions Change

Few habitats stay the same for very long. Some, such
as the ocean depths, come close, but for most hab-
itats environmental factors change between day and
night, between drought and a wet period, between
summer and winter. When some important feature
of the habitat changes, the organism changes in re-
sponse. The change may be mainly physiological.
As the air temperature warms up during the day, a
plant and a bird both exposed to the sun will un-
dergo physiological changes because of the heat.
These changes often have the effect of keeping cer-
tain important aspects of the organisms’s internal
environment constant despite the changing exter-
nal environment. This tendency, which is an im-
portant physiological principle, is known as homeo-
stasis. The bird may respond by lowering its rate of
heat production and by arranging its feathers so as
to lose heat rapidly, resulting in its body tempera-
ture remaining constant.
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Response curves illustrating the effects of o range of environmental conditions on individual survival (S), growth (G), and reproduciion (R). () Extreme conditions are lethal|; less extreme

conditions prevent growth; only optimal conditions allow reproduction. (b) The condition is lethal only at high intensities; the reproduction—growth—survival sequence still applies.
(c) Similar o (b), but the condition is required by organisms, os a resource, of low concentrations.

Figure 3.2

The rate of oxygen consumption of the
(olorado beetle (Leptinotarsa
decemlineata), which doubles for every
10°Crise in temperature up fo 20°C, but
increases less fost ot higher temperatures.
(After Marzusch, 1952.)
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about because high temperature increases the speed of molecular movement and
speeds up chemical reactions. Thus, at lower temperatures (though “lower” varies from§
species to species, as explained earlier) performance may be impaired simply as aTes
of metabolic inactivity. 3
At extremely high temperatures, on the other hand, enzymes and other prot¢i’g
become unstable and break down, and the organism dies. But difficulties may s¢'

before these extremes are reached. At high temperatures, terrestrial organisms

. : ——
cooled by the evaporation of water (from open stomata on the surfaces of leaves: 3
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Figure 2-6

A reaction norm. An individual developing in environ-
ment 1 develops phenotype 1, whereas if it develops un-
der environment 2, it develops a different phenotype.
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Usually a range of slightly different environments is
present at any particular locality, hence the phenotypes
reflect this range.
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Figure 2-8

Different genotypes will have different reaction norms.
If the lines for reaction norms cross, the resulting phe-
notypes will show these relationships.



