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a rostliny. (Wilson, 1992)
B. Odhadované mnozZstvi druhii u skupin organismu s o&ekavanym podtem vice neZ
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Which community is more diverse? Species diversity!
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Viz dalSi snimek
See next slide
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"N/

Které spoleCenstvo je rozmanitéjsi? Druhova diversita!
Which community is more diverse? Species diversity!
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Shannon Index 1.39

Shannon Index

1.33

Shannon av (Shannon-Wiener v) index diversity (a p Fislusna vyrovnanost = H'/H'max)
The Shannon (-Wiener) Index of Diversity (and the a  ssociated Evenness = H'/H’

max)
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Fig. 1. Provisional domain tree of biodiversity based on the survey of 125 text documents in English (Kaennel, 1998). Concepts used by various authors to define biodiversity
are in square boxes, related concepts in rounded boxes. Type and direction of conceptual relationships are indicated by arrows. Synonyms and quasi-synonyms are in italics.
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Funk¢ni biodiversita / Functional Biodiversity

Priklad / Example: ekologické skupiny zizal / ecological groups of earthworms

epigeické endogeické anekticke
Epigeic Endogsic e
A e . midden

E horizon

Depth {om)

C horizon

Fig. 1  Diagrammatic representation of the bumows made by the
three ecological groups of eanthworms as defined by Bouché,

Schéma rozmist éni a tvaru chodeb ekologickych skupin Zizal
jak je definoval Bouché.

=

Percent of individuals (%)
5 & 8 B

L =]

=
=
T

W inecics
OEndogeees

Pasture

Forest

FiG. 1. Earthworm community struchure in an ac-
Hve pasture and its adjacent tropical wet forest on an
alluvial Inceptisol in Puerto Rico.

Struktura spole €enstva zizal na aktivni pastvin & a pfilehlém vihkém
tropickém lese na aluvialnim inceptisolu v Puerto R icu.

Tabulka 6. Vztah mezi populacemi ZiZal a ptidni erozi.

Effect of earthworm populations and soil erosion: annual

surface erosion

/ annual run off)

popuiface Zzizal rocni rocni odtok
povrchova eroze
jedincd.m? t.ha mm
0 75 45
23 13 10
76 0 7
200 0 5

(podie Hopp, 1973)
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Pocetnost jedincu (abundance) u zjiSténych druhud ¢lenovcu

1000
N Ind. Abundance distribution of arthropod species
(log.) (Mesobrometum, Limpach, Switzerland)

100
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N Species

 Ecological motivation
Ekologicky vyznam Vyznam pro
S ochranu druhu

< > < >
low conservation ecologically
value? redundant?

Nizka ochrana rska hodnota? Ekologicka redundantnost?
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Keystone species as wolves, bats, fig trees, infect  ious species make up for a small
proportion of biomass of a natural community but ha ve a big effect on its organisation
and survival. ‘ | '

Obr. 1.7 Klidové druhy, jako jsou vici, fikovniky, netopyfi a choroboplodné org’anisn}y, ‘tvofi
jen malou &ast celkové biomasy pfirodniho spoleéenstva, a pfesto maji velky vliv na
jeho organizaci a pieziti. (Power et al., 1996)
Dominant species (e.g. forest trees, high game,

Klicové druhy (napf. vici, Dominantni druhy  yrasses, brown algae)
netopyfi, fikovniky, , (napf. lesni stromy,
infekéni organismy) vysoka zveér,

Keystone species (e.g. wolfs, bats, travy, chaluhy)

W“S v N‘,J’ -

Rare species (e.g. butterflies,
~ mosses, wild plants)

Celkovy vliv druht

wyl
WWW Common species with little

Vzacné ' effect (e.g. understorey trees,
druhy (napf. % B&zné druhy s malym viivem shrubs, economically unimportant
)

Overall effect of species

motyli, mechorosty, (napt. stromy v podrostu, kioviny, grasses)
plané rostouci rostiiny hospodafsky nevyznamné travy)

. -
' o

Proporcionalni biomasa druhl
Proportional biomass of species
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Hypoteticky prubéh sukcese (Begon, Harper et Townsend 1987): Zatiné nékolika pionyrskymi druhy ,,p"
a malou diverzitou spoledenstva. Ta kulminuje ve stfednich fazich sukcese, kdy se vyskytuji spoleiné druhy
pionyrské ,,p“, stredni sukcesni fdze ,m” i klimaxové druhy ,.c”. Pak diverzita opét kles4, jak klimaxové
druhy vyluduji ostatni a stavaji se vyluénymi dominantami.

Increase of species diversity in the middle stages of succession
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environment - proménlivé mélo.prqménlivé environment

unstable prosilred: prosIeda rather stable

N1 mortalita mortalita  density-dependent
catastrophy-dependent katastrofického 2avisi mortality

: lypu na huslold
mortality

| r-selection l :
r—selekce K-selekee K-selection

» K-slrategie
K-strategy

A
1 I i i ,”l lfl [ —strategie
i I/ y / l |  r-strategy
II [ 1 H / MV, |

cas

Schematické znazoréni vlivu r-selekce a K-selekce na populatni dynamiku (Lep3 et Spitzer 1988).
'K — nosné kapacita prostredi -
N — potet jedinci
Schematic representation of the impact of r- and K-s  election on the population dynamics
(Leps & Spitzer, 1988)
K — carrying capacity of the environment
N — number of individuals
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relevantni abiotické faktory

velikost populace

vhitro- a mezidruhova
konkurence

konkurenceschopnost

Zivotni cyklus

mortalita

Vlastnosti r- a K-stratégu a jejich prostredi:

r-selekce/strategie

vy s

<4

vétSinou daleko pod
nosnou kapacitou prostiedi

razné silnd, ¢asto slaba

nizsi

tendence k rychlému
vyvoji, k vysokémurr,__,
¢asné a jednorazové
reprodukci (semelparii), k
nizké télesné hmotnosti, ke
kratkoveékosti

k

méng¢ ovlivnéna populacéni
hustotou

K-selekce/strategie

ptiblizné konstantni a/nebo
|épe predvidatelné

relativné konstantni v ¢ase,
blize k nosné kapacité
prostiedi

4

vétSinou intensivngjsi

vySSi

tendence k pomalému
vyvoji, k nizkémur,__,
pozdni a opakované
reprodukci (iteroparii), k
vysoké télesné hmotnosti,
ke vysokoveékosti

k

vice ovlivnéna populacni
hustotou
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Traits of r- and K-strategists and their environment

relevant abiotic factors

population size

intra- and interspecific competion

competitevness

life cycle

mortality

r-selection/strategy

more variable or less
predictable

more variable over
time, mostly far below
the carrying capacity

of various strenght,
often week

lower

tendency towards faster
development, often
unrepeated reproduction
(semelparity), low body
mass, short life span

less influenced by
population density

K-selection/strategy

approximately constant
and/or more predictable

close to constant over time,

closer to carrying capacity

usually more intensive

higher

tendency towards slow
development, low r
late and repeated
reproduction (iteroparity),
high body mass, long life
span

max’

more influenced by
population density
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Obrizek 14.12. Kauz4lni Fetdzce, které jsou pravdépodobné pfiinou vzniku (a) jedincli vybranych K-selekei v prostie-
dich s K-selekei, (b) jedincti vybranych r-selekci v prostfedich s r-selekei. Ovély s nepferuSovanym obvodem oznaéujf
rysy Zivotnich historif, ovily s éarkovanym obvodem vlastnosti populace, obdélniky pak faktory mortality, které na
jedince plisobf, Typ dynamiky populace (uprostfed vpravo) vede ke konkrétnimu vzoru mortality, ktery zdroven plsobi
na vybér konkrétnich ryst Zivotnich historii. Dlouhy Zivot'a znaénd velikost jedinct vybranych K-selekci zpusobuje, ze
jim prostfedi dokonce ,pfipadd” méné proménlivé. Naopak mald velikost a kratké generace jedinet vybranych r-
selekci vedou k rychlé reakci na zmény prostredi. Kauzdlni fetézce vytvifeji uzavieny kruh; puvodni vlivy jsou
posilovany a jsou vybirdny kontrastni r- a K-strategie. (Horn, 1978)
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importance of importance of

A scheme simulating the relationships

competition disturbance between the ability of vegetation to
7 o’a}a resist competition, stress and
| %, disturbance (GRIME, 1981).
& ® A — The sides of the triangle correspond
. o, to the relative importance of competition
low g.s'\ % decisive (left side), disturbance (right side) and
- stress (base). The basic life strategies
A uréujic Vyanam stresu ~gmaly B of plants (C, R, S) and transitional
decisive  importance of stress e strategies (C-S, C-R, C-S-R, S-R) are
placed within these coordinates.
C — competition / konkurence , B — Assumed range of life strategies
S — stress / stres found in a — annuals, b - biannuals,
R —ruderal / ruderalni c - perennial herbs and ferns, d —

w a — in an environment with high (S1),

average (S2) and low (S2) potential

Schéma simulujici vztahy mezi schopnosti vegetace odolévat konkurenci, stresu a disturbanci (Grime 1981) productivity; o
A Strany rovnoramenného trojihelniku odpovidajf relativnimu vyznamu konkurence (levé strana), disturbance b —Inan env_lronment V\_/It_h rising or
(pravé strana) a stresu {zékladna trojihelniku). V t&chto tfech soufadnicich jsou umistény zékladni bionomic- falling potential productivity.
ké strategie rostlin. .- ... ~ . = (C, R, S), a strategie pfechodné (C-S, C-R, C-5-R, S-R]. _ The amount of biomass in each stage
B Piedpokiddany rozsah bionomickych strategif viastnich: a — jednoletkém, b — dvouletkém, ¢ — vytrvalym byli- of syccession is indicated by the size
ném a kapradindm, d — stromtm a kefiim, e ~ fifejnikim, f — mechim {vie podle terénnich vyzkumd v sever- ¢ .10 Gircles. The representation of

¢ :i Adngi;i');d - oribah suk species and life forms in the
fedpokiddany prib&h sukcese: ‘ NS .
a — v prostiedi s podminkami vysoké {S,}, prim&rné (S,) a nizké (S;) potenciélni produktivity; ::”O(i'r‘g‘sj“g‘:]zlécvsﬁﬁss'zﬂ esrfgsei i B
b — v prostiedi se stoupajici (S,) a klesajici (S,) potenciélni produktivitou. ) . p -
Velikost biomasy v kazdém sukcesnim stadiu je naznaena velikosti koleSek. Zastoupeni druhdl a Zivotnich fo-
rem v jednotlivich sukcesnich stadiich odpovidé schématim A, B. "

' . lichens, f — mosses (all according to
' field data from N England)
C — Assumed course of succession:
ih)
¢
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Vhodnost raznych taxonomickych skupin hmyzu jako indikatort celkového druhového
bohatstvi (jako miry biodiversity) / Suitability of various taxonomic groups of insects
to server as an indicator of speC|es rlchness (as a measure of biodiversity)

450 l
sy Colecpters
-
N SRRt QBSB 15
BOT e Ders
o ‘-ggpaara .
300 4 i
manf.i e
250 o Hy ;

" E=0830

Celkovy po&et druhii v taxonomické skuping

250 500 750 . m«s}e SRS -2 RUCREIES 112t R

Total number of species per taxonomic group

" Celkovy pocet druhtl na studované lokalité
Total number of species on the study site
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8 : i o Stenotopic species|
I A h ST L +Red list species |
» E + : +
@ : : ! :
o : ! ! :
Q By jm7mmmmosmosomposonsooosoesoss rommmneoseones frocromeoseeeeees
@ . | , :
© ! o o | i
g P : ] : :
E Ty
= : : : :
= + e o+ ® + :
2 e TR +---ee- 3 1 TR s LTI REPR :
+ i o H+ ++ ie oo | 3
0 ot c-eo6——-6— 5 o
10 12 14 16 18 20

Mean species number per habitat type

Fig. 4. Neither red list carabid species nor stenotopic carabid species are correlated significantly with the average number of carabid species
collected in 18 types of habitats using pitfall traps. Data from Foster et al. (1997).
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P. Duelli, M.K. Obrist/Agriculture, Ecosystems and Environment 98 (2003) 87-98 93

12 i i i
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@ . : 2 = (0.2488
B : '
- 5
9 L}
o
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=

0 B @B-ES———C -6 -
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Nsp (all arthropods)

Fig. 5. No significant correlation exists between the number of red list species (from numerous arthropod taxa) and the “overall” number of
arthropods collected with flight traps, pitfall traps and yellow water pans at the same 51 locations (Araneae, Coleoptera, Diplopoda, Diptera
(Syrphidae only), Heteroptera, Hymenoptera (Aculeata only), Isopoda, Mecoptera, Megaloptera, Neuroptera, Raphidioptera, Thysanoptera).
Data from agricultural areas (Duelli and Obrist, 1998) and forest edges (Fliickiger, 1999).
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Fig. 6. Species numbers of aculeate Hymenoptera (bees, wasps and ants) show excellent corréiatio_n'with the OVe'rali"nu'rﬁﬁé"r of arthropmd

species at 51 locations (for details of data sources see Fig. 5).
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Rychlost vymirani

ptakt a savcl v pa-

desatiletych interva-
lech od roku 1600.
Osa y znazoriuje
procento vyhynulych
druht z celkového
poctu druht zndmych
v danych intervalech.
Rychlost vymirani
rostla v letech 1800
az 1950 a zd3 se, Ze
ponékud poklesia
v poslednich 50 le-
tech. (Smith et al.,
1993) |

Vymirani (%)

0.4

i
o

©
oo

" 01

savei
mammals

H }

1800 1900
Rok

L |
1700 2000

The extinction rate in birds and mammals shown in 50 year steps since 1600.

The y-axis shows for these steps the percentage of extinct species from the total
number of known species. From 1800 tp 1950 the rate of extinction increased, while
It seems that it decreased somewhat since then (Smith et al., 1993).
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 Obrézek 16.13. Pokles poctu antarktlckych plejtvaki, zpusobeny ciovekem

(Gulland, 1971)
The decline in the abundance of Antarctic baleen whales under the influence of human harvesting.
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~ Recorded extinctions of species from 1600 to 1995
Tab 2.2 Zaznamenane extinkce druht od roku 1600 do roku 1995

: Number of extinct species ' S Procento
Taxon Poéet vyhynulych druha* P[umerny. vyhynulych
_ pocet druht .
Mainland Island Ocean Total Average druht
Pevnina® Ostrov®  Ocean  Celkem  SPecies number z;zﬁitm;gei&
Savei Mammals 30 51 4 85 4 000 2.1
Ptaci Birds 21 92 0 113 9 000 1,3
Plazi Reptiles 1 - 20 0 21 6 300 0,3
Obojzivi¥igEfPans ~ 2 0 0 2 4 200 0,05
Ryby? Fishes 22 1 0 23 19 100 0,1
BezobriRelraes 4 48 1 98 1 000 000+ 0,01
Vascular plants _ ‘ &
Cévnaté rostliny 245 . 139 0 384 250 000 0,2

Zdrcq Reid & Miller, 1989; data z rtznych zdrojG

2 Mnoho dal$ich druh( pravdépodobné vyhynulo, aniz byly zaznamenany

b Pevnina je chapéna jako oblast, jejiz plocha je vétsi neZ 1 milion km?; ; ostrov ma naopak plochu mensi.

¢ V poslednich 20 letech doslo k rapidnimu poklesu populaci obojzivelnikﬁ; néktefi védci se domnivaji, Ze mnoho
druh( obojzivelnika je na pokraji vyhynuti nebo jiz vyhynulych. :

d Uvedené potty zastupuji zejména Severni Ameriku a Havajské souostrovi.

* Podty pro cévnaté rostliny zahrnuiji jak vyhynulé druhy, tak i poddruhy a odrtdy.
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Obr. 1.8 Indexy biodiverzity pro tfi oblasti, v kazdé jsou tii hory. Kazdé pismeno pfe.dsta\{pjt?
populaci jednoho druhu. Nékteré druhy se nachazeji jen na jedné hore, zatimco jiné
druhy se nachazeji na dvou nebo tfech horach. Obrazek ukazuje alfa-, beta-
a gama-diverzitu pro kazdou z oblasti. Kdyby existovaly finanéni prostfedlfy pro
ochranu pouze jedné z oblasti, méla by byt vybrana oblast 2, protoze obsahuje nej-
vétsi celkovou diverzitu. Kdyby viak mohla byt chranéna jen jedna hora, méla by b)'_/t
vybrana hora z oblasti 1, protoZe obsahuje nejvétsi alfa-diverzitu (lokalni), t]. nej-
vétsi mnozstvi druhti na jednu horu. KaZda hora v oblasti 3 hosti specializovangjsi

" soubor druhti neZ hora v jinych oblastech, jak ukazuje vy33i beta-diverzita. Obecné
by proto oblast 3 mé&la niz$i ochranafskou prioritu.

Biodiversity indices for three areas,
each containing three mountains.
Each letter represents the population
of one species. Some species occur
on a single mountain only, other on
two or three. The alpha-, beta- and
gama-diversity are shown for each
area. If funds were available to protect
one of these areas only, area 2 should
be selected as it contains the highest
total diversity (here: species number).
However, if only a single mountain
were to be protected, a mountain

from area 1 should be selected as

this area contains the highest alpha-
-diversity (local), i.e. the highest number

- of species per mountain.

alfa gama beta
oblast 1 (primérny podet (celkovy pocet  (gama/alfa)
: 1 druhti na jedné druhd
area hore) v oblasti)
6 7 1,2
oblast 2
area2  fgC EF fril)
" PP 4 10 2,5
oblast 3
area 3
3 9 3,0
alpha gama beta

(average number of (total number of (gama/beta)
species per mountain) species in the area)

Any of the mountains in area 3 hosts
a more specialised assemblage than
any mountain in the other areas, as

-shown by beta-diversity. Generally

area 3 would have a lower conservation
priority.
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Co jsou "vzacneé" druhy ? / What are “rare” species?

RozSirfeni / Distribution

* Druhy s malym arealem / Species with a small area of distribution
* Druhy omezené na maly pocet izolovanych stanovist (pfinejmensim v regionalnim kontextu)
/ Species limited to a small number of insolated habitats (at least in the regional context)

Vazba na urcité prostredi / Association with a specific habitat

* Druhy s vyskytem na jednom nebo malo typech stanovist (pfinejmensim v regionalnim kontextu)
| Species ocurring only in one or few types of habitat (at least in the regional context)

Abundance (po¢éetnost jedinc G, velikost populaci) /(number of individuals, population size)
* Druhy, které maji pouze malé populace / Species with small populations only

Neznalost biologie, ekologickych narokd druhu - domnéla vzacnost ! / Insufficient
knowledge of the biology, ecological requirements of species — apparent rarity
* Chybna hlaseni (historicka) vyskytu / Erroneous records of occurrence (in the past)

* Nevhodna metodika sbéru/pozorovani/inventarizace / Inadequate methodology of collecting/
observation/making species inventories
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Zastoupeni katogorii vzacnosti pii vyhodnoceni 160 druha rostlin na Britiskych ostrovech
(na zaklad¢ geografickeho rozSireni, vazby na stanovisté, velikosti jednotlivych populaci) /
Representation of categories of rarity when evaluating 160 plant species on the British Isles
(based on geographic distribution, association with habitat, size of individual populations):

velikost populace areal
population size distribution area

velky / large maly / small

b4

mala vazba na typ stanovist &
weak association with habitat type

existuji velké populace 58 spp. 6 spp.
/ a large population exists

pouze malé populace 2 spp. 0 spp.
/ only small populations

vyrazna vazba na typ stanovist &
strong association with habitat type

existuji velké populace 71 spp. 14 spp.
/ a large population exists

pouze malé populace 6 spp. 3 spp.
/ only small populations



