Ochrana prirody s pohledu

aplikovane ekologie
puda, ekosystémova ekologie a obnova
ekosystemu

Jan Frouz









S P LI




) o'vhw - L‘."‘Quzlv..{

" c\.lm »,.ﬁ';.!-!\_.- v &
N S R R T i e

Al L N . —

*~ -".'.0‘ ..Ji.’nvh.t
..!\ L2 A RSNyl
o r DD PRI R -

= . ~

X v

-
e LY
P

A — RN T

Wiy

P —
o e




podil maxima

. *

© o ©
A O 0
R e |

THE MIDCOHTIMENT PRAIRIE

10

100 1000 10000 100000

1000000

ca

Jiversi

'. ’., : ot ' : “ ) 7 ¢ {
{ f",”'a ' 2%
S " I)]"lv' { Ve
g //’ ka'; & ) k

A




Perennial = I8
Annual herb stage

lichen herb stage "

moss stage
f.

v’ -
ke i £ -
A

v = _.4.' o™ el

- P - Y 5{

Bare rock
b

- r Y 1 _‘;.
."-r: f— f‘ R—
e BN

Xerarch Succession on Bare Rock

—) EStablish new population

Reduce competition — C—————
Slow down or stop succession
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High —> Frequency of disturbance —> Low

High —> Frequency of population reduction —> Low

Short —— Time after disturbance ——> Long

Large —— Size of disturbance ——> Small
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Species number in mining
fore field and post mining
heaps near Sokolov

skupina / pocet druhu Landascappe

Plants 332

zooplankton 98

Trichoptera 40
Lepidoptera 257

7
19

Endangered "
species

VINVLTHE uruny' 23

' - podle vyhlasky MZP CR 3 95/92 Sbh.



Changes in inverebrate taxa in
drained peat meadows near
Senotin vilage, CZ

natural drained
Coleoptera 106 56
Diptera 69 32
Arachnida 69 37

Bezobratly celkem 265 135
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Diversity

Arable forest
fields

Low

High —> Frequency of disturbance —> Low
High —> Frequency of population reduction —> Low
Short —— Time after disturbance —> Long
Large —— Size of disturbance ——> Small



Stres driven

High

Diversity

Low

productivity

Aboveground
Belowground competition about
comtetition light 2D more less

3D various form of nutrients homogenneous
Various form of aquisition,
clustering
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Figure 1. The dependence of aboveground (A and B) and of votal (€ and D) biomass of each plot
on planced species number for 1999 and 2000.The broken line shows the biomass of the top mono-
culture for a given year The solid line is a regression of biomass on the logarithm of species number.
Logarithm of species number was used in the figure because it gave slighdy berter fits, but was not
used in Table | because it often gave slightly lower A? values than species number.
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Figure 1. The natural (pre-human) dissolved phosphorus cycle, showing reservorrs (in Tg P) and
fluxes (denoted by arrows, in Tg P/yr) in the P mass balance.
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Figure 4. The modern (syn-human) phosphorus cycle, showing reservoirs (in Tg P) and fluxes
(denoted by arrows, in Tg Pfyr) associated with human activities, which have effectively doubled
the natural dissolved P fluxes (cf. Fig. 1).



Obsah tézkych kovu v fosfatech rizného pliivodu

PUvod

Russia (Kola)
USA

Morocco
Other N. Africa
Middle East

vazeny prumer
20 kg P ha-1

Tolerable limit
(Finck, 1992)

As Cd Cr Cu Pb Hg

----------------------- mg kg-1 of PR -

1 0.1 13 30 3 0.01

12 11 109 23 12 0.05

11 30 225 22 /7 0.04

15 60 105 45 6 0.05

6 9 129 43 4 0.05
----------------------- mg kg-1 of PR -~

11 25 188 32 10 0.05
---------------------------- L e ———

1 3.3 25 4 1 0.01
-------------------------- mg kg-1 of soll -~—--------—————————--

- 2 100 100 100 2



Decaying organic
matter: 120,000
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Figure 195 The nitrogen cycle. Pool capacities (black) in units of 10" moles. Flows between

pools (color) in units of 10°? moles per yr. (Data calculated from C. C. Delwiche, 1970, Sci.
American, vol. 223, no. 3, p. 140, and rounded to two significant figures.)



Global Change and the N-cycle

Human alteration of N-cycle is LARGE
(> 100% in fixation relative to the
bnckgruund rate of 90-140 Tg N/yr):
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methane + steam — hydrogen + carbon monos de
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‘ hydrogen | | ar |
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hydrogen + oxwgen — water

This reaction removes oxygen
from the air to leave nitrogen

v h

| nitrogen H hydrogsen |

¥ h J

450 °C

200 atmospheres
iron catalyst Ma(g) *+ 3Haig) — 2MHa3(g)

nitrogen + hydrogen — ammonia




N deposition

N deposition 1893 [rag N/m2/yr]

mg N m-2yr-L
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Galloway et al., 2004



Nitrogen deposition in Europe 2006

EUZ7 2006 EUZ7 2006
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Dutch calcareous grassland

Species number

Species number (50 x 50 cm)
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Species richness
(mean number of species for52x2m
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10 20 30 40
Total inorganic N deposition (kg N ha™ yr)

Stevens et al. 2010
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VIiv zivin na vlastnosti rostlin

Oligotrofni e Eutrofni
Zadrzovani dusiku v * Tenci listy

rostliné * Rychly obrat N
MensSi obména listu * Vice N v opadu nizsi
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Malo N v opadu e AMFE
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% of total ecosystem C stock
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Geologicky substrat Klima

\

Vlastnosti substratu

vegetace

/

Typ opadu
Rychlost decomp yPop

uvolnovani ziv \

Dekoposicni potravni sit’



Geologicky substrat Klima

\ 70\

Ktery faktor je tidici
sila vlivu
konstantnost faktoru

geologicky substrét>lslima>bi0tické faktory : vegetace
/ himétorie
’ Typ opadu
Rychlost decomp yPop

/

Dekoposicni potravni sit’

uvolnovani ziv \



Geologicky substrat Klima

Ve \

Vysadba ruznych druht dievin na vysypkach vede k ruznému
rozvij1 pudni bioty a pudy

Vlastnosti substratu

vegetace

/

Typ opadu
Rychlost decomp yhoP

uvolnovani ziv \

Dekoposicni potravni sit’



Porovnani vyvoje pud pod riznymi druhy dievin.




Carbon in wood

g0 F=5-92 p=0.0009 c a
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Alder Lime Oak Unrecl. Larch Spruce Pine
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Alder Lime Oak Unrecl. Larch Spruce Pine
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Alder Lime Oak Unrecl. Larch Spruce Pine

Frouz et al., 2009. Biogeochemistry 94(2): 111-121



earhthworm density ind m2

litter input (g m? year™)

% of worm cast in soil volume

y = 0.3165x + 3.4588
R=0.611

70
C in soil organic matter (t ha-1)
500 - °
400 + y = 3.8728x + 30.796
300 R =0.548 ° .
70
800
A
600
R ° A
400140 0 5o A .
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S €% A\ ° o e °
O T T ._. T . T T . T T 1
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C is soil organic matter (t ha'1)

o tree litter ® herb litter A total litter

Frouz et al., 2009. Biogeochemistry 94(2): 111-121



Frouz et al. 2013 Forest ecology management



Introdukce Zizal do severoamerickych lesti nebo kolonizace
vysypkovych ploch zZizalami vede ke zméné€ typu humusu

zmeéne pudy a nasledné zméné vegetace
N -
Vlastnosti substratu
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Rychlost decomp yhop

uvolnovani ziv \

Dekoposi¢ni potravni sit’



Posun od hub k
bakteriim omezuje
nebo zamezuje

kli¢eni semenacku
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Spontanni sukcese muze vést k
obnove disturbovanych ekosystému

: Nevyzaduje zadne nebo jen male naklady

* Vede k vzniku diversifikovanych a prirodne
hodnotnych ekosystemu

» Pfirozeny vybér mistne specialisovanych
druhu a genotypu
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Proc¢ se nespolehnout jen na prirozene
sukcesni

%t i

Casto jsou z|
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Rekutlivovana 15-let stara & Nerekultivovana & Klimax
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 Ekosystémy s navazkou zemin je dfive pfiblizi k
nenarusenym kontrolam v suchych nez ve vihkych
oblastech

Pfi obnové lesnich ekosystému ve vihkych oblastech je
~ prinos navazka problematicky Casto negativni

+ Naproti tomu pfi obnové travinnych ekosystému v suchych
oblastech n
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avazka vyznamné urychluje rozvoj ekosystemu
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Chronosequences of
reclaimed and
unreclaimed plots In
Sokolov coal mining

O

district.

Tailings are formed
by tertiary alkaline
clay sediment (pH

8).
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Location of study area and pictures of spontaneously developing sites
(age of 11, 15 and 41 years).



Leveled 2006

ErucGali
Wavy 2006
P<@153Farf
Bety/Pend
aucCar LotuCorn
) TrifHybr
SaliCapr v MediLupu
ArteVulg |
Wavy 2012 CalaEpig
HierPilo Leveled 2012
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Establishment of late succession species

, # Sucession
B Reclamation alder
4 Beach seedling
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TOpSOiI removal Hladina spodni vody bliz k povrchu

Je to nakladné

Je nutno dbat na nasledné
utuzeni

Kam s zeminou
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Ekosystémove sluzby Ecosystem
services

* Produkty (Provisioning services)
— potrava, voda, |léCiva, energie
 Regulace (Regulating services)

— akumulace C regulace klimatu,
detoxifikace, etc. regulation

« Podpurne (Supporting services)
— kolobek zivin, disperze semen

« Kulturni (Cultural services)
— Inspirace, relaxace etc.



Lidska Cinnost neustale
zhorSuje schopnost ekosystemiu
poskytovat ekosystémove
sluzby




Ubytek habitat a jejich fragmentace je jednou z hlavnich pfi¢in
vymirani druhti

landeover lypes
OPEN WalCT
B mangioves
[l salhwater marsh
B voody wellands
[l deciduous needlelaal fewol
I evergeeen shiub wetland
I saw grassesfother marshes

[ slough, bog. or marsh
[l wveil prairle, marsh

B cvergreen needieleal frees
M deciduous broadieol frees
[ evergreen broadleaf trees
B mixed woodiand
I shiubs
L grasses

CIOpRSImixed taming
| mixed residenhal
[ uiban/reads, rock, sand




Ptirozena vegetace ma mensi spotiebu
vody, mensi odtok zivin do recipientu
etc.

10kg nebo méné vz 112 (290)kg
dusiku

spotieba vody 1860mm

Ploha zavlaZzovanych ¢
163 800 km? 3x vice
nejCastéji zavlazované

movnich travnikt

ok

v A VA D



Souvisi s Sirsi koncepci
vyuzivani zdroju

 Postavit na brounfieldu nebo na zelené
louce etc.

 Lidstvo potrebuje urcitou plochk':
Intensivnich produkcnich ploc
ke své obzivé ale fadu ploch %%
mUzZeme vyuzivat extenzivngji °




Druhy jsou provazany slozitymi vazbami k jejich zachovani
potfebujeme cely ekosystém v dostatecné plose




Slozit ekosysteém v redlu je jisté dukladnéjSim testem nasich
védomosti neZ rozebrat jej na papife (Bradshaw)




Vnimani spolec¢nosti - produkce nebo diversi




