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Horsky smrkovy les na Sumaveé

>ca 1150 m. n. m.
Smrk 9 100% Jezerni /N

Legend

study plots
(grouped by cluster analysis
of disturbance histories)
1st group
2nd group
3rd group
4th group
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,...Stard Sumava, jak
byvala, ta neziyje
vice... hvozdy lehly,
nikdy vice v staré
slaveé nevstanou...

Farel Klostermann
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Otazky

Jaky je rozsah prirodnich lesu?

Je odumirani stromu na vétSich plochach
prirozené?

Vyrostou pod odumrfrelymi smrky nové stromy?



Jezerni

Staré porosty na
lesnickych mapach?

Jak vypada prales?

Jak staré jsou stromy v VR Rt
pralese? v ¥yl

¥

Legenda
Podle lesnickych map z druhé
poloviny 19. stoleti

E statni hranice
|:| hranice NP a CHKO

horské smrciny (nad 1150 m.n.m.) bez
potiebnych historickych dat

porosty vzniklé po roce 1825
- porosty vzniklé pred rokem 1825
- plochy narusené v obdobi 1868-1880
T 1 1T T T T T ]
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Jak poznat historickou dynamiku lesa?

- letokruhy (vék a rust stromu) 2 odumirani
stromu v minulosti (naruseni)

- archivnich materialy o vyskytu vichtic a
lykozrouta

- sledovani obnovy
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reakéni drfevo I . R
svétly letokruh udalost potencialné

nedplny (vyklifujici, chybé&jici) letokruh indikujici naruseni porostu
abnormalni vyskyt pryskyfricnych kanalk(
mrazovy letokruh *

——jedle Boubin
smrk Boubin
smrk Pleiné
buk Boubin

® zranéni
8

tloustka

4 cm

ka letokruhu (mm)
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Odumirani stromu v minulosti

- ve stejnou dobu na ruznych plochach po celé
Sumaveé

- prukazny vztah k historicky znamym vichficim
a gradacim lykozrouta

+ windstorms, archive smmbark beetles, archive disturbances, tree-rings

Time (calendar year)



Jezerni

Staré lesnicke mapy

Zhruba

1/4 ,Klostermannska v
kalamita“ : ‘, : Boubin
1/3 starsi prirozené lesy | 2
(viz naSe letokruhova
Legenda

analyza) Podle lesnickych map z druhé
poloviny 19. stoleti

E statni hranice

1 /4 uprostfed, [ ] hranice NP a CHKO
nejednoznacne horskd smetiny {1130 mnm.) oz
1/10 20. stoleti (moderni porosty vznikié po roce 1825
- porosty vzniklé pred rokem 1825
management) - plochy narusené v obdobi 1868-1880
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Minimalné 1/3 horskych smrkovych lesu na
Sumavé jsou (byly) pfirozené lesy, které nebyly
nikdy vykaceny, nebo ovlivnény vysadbou
stromu



Je odumirani stromu na vétsich
plochach prirozene?

2nd group

Ano, v minulosti odumirali stromy
na Sumavé podobneé jako je
tomu dnes

- casto
- na vétsSich plochach

5th group

C—gap origin
mmmrelease




Je odumirani stromu na vétsich
plochach prirozené?

Staré stromy jsou prirozen€ nachylné na vitr a
lykozrouta

K vétsimu odumirani smrkt doSlo na Sumavé
naposledy v 19. stoleti
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Zmladi se lesy?

Odpovéd neni samozrejma. Klimaticka zména...
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Widespread regeneration failure in forests of Greater
Yellowstone under scenarios of future climate and fire
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Vyrostou pod odumrfrelymi smrky
nove stromy?

» >100 ks/ha bylo zaznamendno
na 93 % TVP (zalozenych
napric¢ NPS)

» >500 ks/hav 84 % TVP




Sumavy se ale nedostatek zmlazeni netykd, limitace obnovy
suchem je nizka

- 10
Years since canaopy deback




Vyrostou pod odumrelymi smrky
nove stromy?

Ano,

- stovky jedincu na hektar ihned po odumreni
- tisice jedincu do deseti let

- do 30 let vznikne vzrostly porost
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Dolni pficny rez:

21 letokruha/

Lower cross section:
21 annual rings

(b)

Primarni koreny/
Primary roots

Prvni jizva po
terminalnim pupenu/
First terminal bud scar

Uroveri povrchu/
Ground level

“Vyraseny pupen/__
Sprouting bud

Horni pfi¢ny fez:

18 letokruhu/

Upper cross section:
18 annual rings




» Adaptace smrku a jefdbu na velkoplosny rozpad horniho
stromového patra — zmlazeni vyckava na prilezitost pod
zapojem — vetsina se uchytila pred disturbanci.

MARTIN MACEK ET AL. Ecologi

Regeneration cohort

- All regeneration
Advance regeneration
Disturbance-related
Post-disturbance

Kernel density

100 150 200
Height (cm)



» Mortalita jedinct nad 10 cm je i po dvaceti letech stdle
minimaini.

Microsite

= Graminoid
Lycopodium
Litter
Mosses

- Pits and mounds
Stump

- Treebase
Deadwood
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Celkova mortalita zmlazeni beéhem 4 let po disturbanci

17,39
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SphagnumCover




Jak silnd je kurovcova disturbance z hlediska podrostu?

» Kdy se lamou souse?

» Jak se méni podrostni svétlo?



Methods: more than 10 years of annual measurement of
snag break height and amount of light
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Mnozstvi svétla v podrostu po disturbbanci
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openness_sd_mean volume_snag_sd_mean

0.4=-

o

— o

» Within plot variation of openness. S Casem od disturbance roste variabilita
svételnych podminek v podrostu (a). Prudky ndrUst v poslednich letech je
dUsledkem prostorové nerovnomeérné obnovy lesa. Pocdatecni narust
souVisi s prostorové nerovnomeérnym lamanim sousi.



Jakeé je prostorove usporadani
obnovye

- velkd rdznorodost pri
srovnani s
vysdzenou kulturou

» Ty, = 2R
o 1SR SN
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Substrat pro zmlazovani smrku

» Pahyly maiji
nekolikandsobné vetsi
pocetnost zmlazeni nez
lezici kmeny.

» Na pahylech prevazovali
vyssi jedinci.

» /mlazeni smrku obsazuje
pahyly o nékolik let drive
nez k nim paftrici kmeny.




PocCetnost je ovlivhena floustkou kmene, jeho
kontaktem se zemi, druhem drevokazné
houby, mirou zakryti kmene postranni
vegetaci.




« Pocetnosti zmlazeni smrku jsou velice promenhve
I v ramci jednotlivych stadii rozkladu lezicich ?
kmenu.

/mlazeni< 15 cm
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Prostorove
usporadani
jedincu na
velkych
plochdch

» Plochy 100x100 m Trojmezensky prales -

» Zaznamend pozice na vsech jedincu
drevin (>0.5m)

» Census pred disturbanci (2005) a po
(2010)
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Norway spruce
plot1

Survival Survival

B ceath B «ilec
. survived - survived
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velkych . s ,
v » Disturbance nemeni prostorove

plochach Usporadani

8

6
after disturbance (m)

x spruce killed by disturbance
+ newly recruited spruce saplings
observed bivariate g-values
- = g-values from random labelling
envelopes from random labelling

Distance to the nearest live individual

before disturbance {m)
9 survived, newly recruited (I’ )

All spruce (>50 cm)



Spruce regeneration Rowan regeneration
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ights

Struktura lesa se prendsi z
generace na generaci
navzdory silné
disturbanci

Seedling establishment
probability
gh seedling density
Maximum potential heigh
of advance regeneration

F— rogeneity of h

Light availability

for understory
2 ‘ vegetation
Y
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50 years
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without
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Prostorové uspordddni jedincu na
poreshranicni plose 500x400 m

JPrasily
Srni
L ]

Sumava NP . .
JHorskaiviida Czech Republic

.Modrava
Kvilda
[ ]

Austria




Prostorovée

usporadani

jedincf) Ng » 100% mortalita hornino
”< - h sfromového patra

M » Prostorové usporadani

olochdch velmi variabilni

Norway spruce Norway spruce

Diameter>200mm

Diameter<=200mm

50

0
100 150 200 200
Diameter (mm)




1995 2020

All killed and live with height>2m All live trees
(all before disturbance) (survived and newly recruited)
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we know that... regeneration density is highest on
thick logs... but how disturbance influence

regeneratione...drought stress on elevated
microhabitate

Thickness
Ground contact
Phellinus

Fomitopsis
pinicola

nigrolimitatus
Armillaria spp.
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Bee assemblage

Foraging habitat
(abundance, diversity)

Stand structure
(floral abundance)

Beetle populations
(basal area)

(basal area mortality)

Prirodni e
disturbance
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biodiverzity...

Small beetle
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Donato et al. 2012



Pokles kvality biotopu s Casem od
disturbance¢ee

High biodiversity index




Pokles kvality biotopu s Casem od

disturban

Odpoved:

ANO i NE na lokdlni Urovni

Na veétsi Urovni zvyseni
heterogenity stanovist
(=>vetsi beta-diverzita)

ALE spise NEVIME

22 Qg

Low biodiversity index
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REVIEWS REVIEWS

Changing disturbance regimes, ecological l;,
memory, and forest resilience

Jill F Johnstone', Craig D Allen?, Jerry F Franklin®, Lee E Frehd1 Brian ] Hir\ey Philip E HlbLlel‘i
Michelle C Mack?, Ross K Meentemeyer®, Margaret R Metz’, George LW Perry'®, Tania Schoennagel®!'!, and
Monica G Turm-rl 7



Pokles biodiversity ~90 po disturbanci
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thank you for your attention
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