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Struktura prednasky:

" Teoretické predstavy o evoluci pud

" Skute¢nd pedodiverzita a pedokomplexita

" Prehlizené faktory pedokomplexity

" Tnterakce stromy-pudy, ekosystémové
inzenvyrstvi
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9 Evolucni teorie pedogeneze

= = Prostor: homogenni skvrny zavisle na relefu terenu,
o zonalita pud
@l = Cas: shihava (konvergentni) evoluce —
3 homogenizace pudnich vlastnosti (napf. hloubky)

Je tento model univerzadlné platny?
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Dynamika pudotvornych faktoru
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Dominance buku, Zofinsky prales, 730-837 m n.m.,

74 ha, zula (niziny homogennéjsi)
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Dynamicky rovnovaha a pudni klimax




Co byste ty hecekali?
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Diverzita pad na Zofiné

Fluvisols (Gleyic or Haplic) &

Metars
0 50 100 200 300 400

{ Dystric Cambisols

Hydromorpfni
pudy

Stagnosols
(Luvic or
= Gleyic)

Entic
Podzols

/&

5

Gleysols
(Stagnic)

=

Smisené terrestrial pudy
| Gleyisols (Haplic) {
Albic Podzols Histosols (Fibric or Mesic or Sapric)

Samonil P, Valtera M., Bek S., Sebkova B., Vrika T. Hougka J. 2011. Soil variability through spatial scales in a permanently disturbed natural
spruce-fir-beech forest. Eur. J. Forest Res. 130: 1075-1091.
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« Padni jednotky (referencnl tridy) v Boubineé

Dystric Cambisols Stagnosols |

(dle WRB 2007, 2014)
Rijen 2014
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Spojeni mezi body Ctvercove site, .
aplic

Gleysols

37 pudnich jednotek (glej)

1‘ Dystric

Cambisols

Vyznamné CastéjSi nez nahodny (kambizem)

Vyznamne vzacnéjSi nez nahodny
Spektralni radius = 14.7
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Horské smrciny, 1290-1645 m n.m.,
Calimani (vulkanit, RO), Giumalau (fylit, RO), Syvulja (piskovec, UA)
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Pastva na polonin& (nebo kamenné suté)

Pralesy

Lesnicky management



Diverzita pud v horskych smrkovych pralesich
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Giumalau, (Rominia) | Calimani, (Rominia) Syvulja, (Ukraine)
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Valtera, M., Samonil, P., Boublik, K. 2013. Soil variability in naturally disturbed Norway spruce forests in the Carpathians: bridging spatial scales.
Forest Ecol. Manag. 310: 134-146.
Valtera M., Samonil P., Svoboda M., Janda P. 2015. Effects of topography and forest dynamics on soil variability in natural Picea abies mountain
forests. Plant and Soil 392: 57-69.
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kliové role biomech. a biochem. vlivu stroma. =~

Hypotéza klic
Existuje vnitini struktura disturbanéniho rezimu lesa? .



Biochemicky vliv stromu na pudu

= Dekompozice listu
= Dekompozice kmenU

= Dekompozice korenu

Podzol
pod
lezicim
kmenem
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Pedogeneze pod pahyly stromu :

Albic Podzols-
Trga canadertsis
§»ow b F R Eg

" Podzoly-jedlovec-Michigan
» Kryptopodzoly-JD+BK-Zofin
» Kambizeme-JD+BK-Gorce (PL)

Abies alba
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Fagus syvalicg

Abies albg
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Fogus sphaalicg



Fig: Pawlik (2013)

Biomechanickeé vlivy stromu na
pudu

= Pronikani kofenu do podlozi




debris flow

Biomechanickeé vlivy stromu na
pudu

= Zabranéni pohybu pudy a regolitu



rig: Pofiman and Anderson (2919 Biomechanické vlivy stromt na

;ﬁ pudu
-

= Nadzvedavani pudy pfi rustu kofenu

s, downsiope

o = Tlak kofenu na okolni pudu / skalu

Pohyb pudy pfi pohybu kofenu (napfr.
pri vichrici)




Fig:Panlic (2013 Bjomechanické vlivy strom(i na

—ole | ptdu

= Vyplnovani prostoru po rozpadlych
korenech, pahylech




Biomechanickeé vlivy stromu na
pudu

ROOT PLATE

UPROOTED




Biomechanické vlivy stromli
Boubinsky prales
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Proportion (%)

Biomechnaické vlivy stromU — Boubin, frekvence
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Relativhé znamy proces, nékteré biomy ale dosud bez vyzkumu

Samonil P, Kral K., Hort L. 2010. The role of tree uprooting in soil formation: a critical literature review. Geoderma
157: 65-79.




8 Kambizemé na flysi (Razula, Beskydy)
Trvani vyvrati do 220 let

L - litter, F — fermentation hor., H — humification hor. A — upper mineral hor.

u4 years
Mound
19 years
B-horizon Length " Thickness of horizon TNEE
Am 110 em ~,
Length Thickness of horizon L% — 120 years
im__ [10 cm L= T

\ 180 years

24 years \

191 years

Samonil P. et al. 2010. Geoderma 159: 83-98.



= 2 Kryptopodzoly na zule (Zofin)
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Trvani > 1700 let stratovém horizonty
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[ STOME
Samonil P., Danék P., Schaetzl R.J., Vadi¢kova ., Valtera M. 2015. Soil mixing and evolution as affected by tree

uprooting in three temperate forests. Eur. J. Soil Sci. 66: 589-603.




Podzoly na outwash, (Michigan)
¥ Trvani > 6000 let, rGizné cesty vyvoje pud, rozbihava

VK 1957 BC






Obecné plati

Progressive : Regressive .
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Obecné plati

Soil Progression

Soil Regression

<

Progressive Regressive
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Chaoticky vs. nechaoticky mod vyvoje pud
Vyvojovy linie vs. evolucni pojeti pedogeneze
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(Para)rendzina kambicka

Melanizace+dekacifikace
-> br(a)unifikace

sekvence horizontu
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' Bisequal solls
% .dvousekvencni pudy™?
n Michigan, USA

> Sekvence

Boubinsky
prales




i Bisequal soils
= ?.dvousekvenéni pudy“?
= Michigan, USA

g4 Dekalcifikace ->
lllimerizace ->
Podzolizace
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Hnédozem —> pseudocernozem

L. Smolikova, R. Schaetzl






Posun horni hranice lesa Podzoly
- vyvoj klimatu g L

- impakt Cloveka (pastva aj.)

- prirozené disturbance
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Posun horni hranice lesa
- vyvoj klimatu i
- impakt Cloveka (pastva aj.) B oS el e
- pfirozené disturbance So MR S A S R




Posun horni hranice lesa Orovert krajiny

- vyvoj klimatu
- impakt Clovéka (pastva aj.) \ Uroven porostu
- pfirozené disturbance Lokalni uroven




Proportion of canopy area

disturbed
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Giumalau - 71 plots

— Gap macruslmant

== Holeases
Recruitment to 1.0 m
Sample depth
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Anomalie -> soucast ,,cyklu“ lesa




Mikrostanoviste
maji jedinecneé
mikroklimatickeé
podminky

Jedinecna
pedogeneze




Vyvraty signifikantné
ovliviuji mocnost
regolitu a pohyb
svahovin

Vliv na rychlost

zvétravani




Cas
Bodové procesy

Stari stromu presahuje i 500 let
Rozklad kmene presahuje i 200 let

Trvani vyvratu presahuje i 6000 let

Vrika T., Pfivétivy T., Janik D., Unar P, Samonil P., Kral K. 2015. Deadwood residence time in alluvial
hardwood temperate forests — A key aspect of biodiversity conservation. Forest Ecol. Manag. 357: 33-41.






Bowers (1987) Alaska
Bormann et al. (1995) Alaska
Phillips and Marion (2006) Arkansas
Brewer and Merritt (1978) Michigan
Schaetzl and Follmer (1990) Michigan
Denny and Goodlett (1956) Pennsylvania
Eurasia

Samonil et al. (2009) Czech Rep.
Samonil et al. (under review) Czech Rep.
Naka (1982) Japan
Falinski (1978) Poland
Skwvorcova and Ulanova (1977) Russia

Vassenev and Targuilian (1995)  Russia

Karpachevskiy et al. (1980) Russia

Australia (and Oceania)
Burns et al. (1984)

Rotacni perioda

8,000-10,000 yrs
200-400 yrs
11,235 yrs
3,751-5,000 yrs
< 1,000 yrs
300-500 yrs

1,250 yrs

1,370 yrs

treefall rate 0.84 tree/ha-year (overstory trees)

2.0-4.5 tree/ha-year is uprooted

2,000-3,000 (5,000) years

Each point of nature ecosystems has been 10-20-times uprooted during the

Holocene. Rotation period is in the case of pits 500-1,000 years; 2,000-3,000 years
for organo-mineral mounds and 5,000 years for organic mounds.

1,000-2,000 years

600-1,700 years



= Rotaéni pe}'iodci
3000 let

-

let o

North America

Bowers (1987) Alaska ®)‘ho 4<€

Bormann et al. (1995) Alaska h(, ' p,.,

Phillips and Marion (2006) Arkansas ) Q@ Qb

Brewer and Merritt (1978) "~higan 3,751 ”Op _%Z

Schaetzl and Follmer (1€ ,) o < 1,000 yrs (S 7‘ oq

Denny and Goodlett (1956) / )‘/-}' 300-500 yrs ,&)g o )

Eurasia fe SA, T/ Q, ’ >

Samonil et al. (2009) Czec. “< (/4 Q@ ./// C‘e %/

Samonil et al. (under review) Czech Rep. @0 }0/'0 N ’)e Q e
Naka (1982) Japan 0" Q@ . 'hayear (overstory u. ’7/‘ ’)/‘
Falinski (1978) Poland 2.0-4. ”/}t’;. /6‘)‘ ~oted ‘:?2,
Skwvorcova and Ulanova (1977) Russia 2,000-3,00 /0 0/’6 %
Vassenev and Targuilian (1995)  Russia Each point of na. 40/. Q/)CL _heen 10-20-times u. ng the

Holocene. Rotation p. ,ﬁ, ”,6 ‘oits 500-1,000 year.. ,J00-3,000 years
(o

for oraano-mineral motinc. araanic molinds.

Sebkova B., Samonil P., Valtera M., Adam D., Janik D. 2012. Interaction between tree species populat.. s and windthrow dynamics in natural
beech-dominated forest, Czech Republic. Forest Ecol. Manag. 280: 9-19.
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Zofinsky prales
Sumarni disturbancni historie

Disturbance g pollution
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Samonil P., Vasi¢kova ., Danék P, Janik D., Adam D. 2014. Disturbances can control fine-scale pedodiversity in old-growth forest: Is the soil

evolution theory disturbed as well? Biogeosciences 11, 5889-5905.
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Primy dukaz o biomechanickém a
biochemickém vlivu stromu doda geofyzika
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Kryptopodzoly
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Sbéra dat pomoci radaru (GPR)
a seismicke sondy




Seismicka sonda

Hlubsi pudy blizko vrcholu
Komplexni vyvoj krajiny

]
L]
E
i
-
i 3 Lt Ll
¥ ==
- EETTTIETI

FEESRERTREEURNIRNS

S W

jaets



=8

hizbka (m) pro g

=
1]
=]
o
=
a
g
=,
=

hiaubia (mproc =8

Poruseni regolitu koreny

strom = 2

strom2 - 0.5

Predbézné vysledky

Wikd ol b

i il

al & e B0

;|
".

P s




Patrné neplatna hypotéza o hlubsi pudé pod stromy.
Puda je velmi hluboka -> ztraci se vztah

ssPhoto: Rhillips



GPR zaznam
Albic Podzols




Zavery:

= Disturbance jsou prirozenou a nutnou soucdsti
vyvoje lesnich pud

= Silné zpétné vazby mezi stromy a ptdou

= Stromy urychluji nebo zpomaluji podzolizaci

= O¢ekdvana ztrdta komplexity pud v dusledku
lesnického managementu nebo odlesnéni

= Biomechanické a biochemické vlivy stromt omezuji
(skrze frekvenci, intenzitu a prostorovou ne-
ndhodnost) platnost tradi¢nihoho konceptu pedogeneze

= Steady-state muze byt relativné vzacny
= Komplexni prostorovy vztah mezi stromy a pldou
= Vliv stroml mlzZe plsobit na tvorbu ekologickych nik
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