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Lesna biodiverzi

* Tlejici/Mrtvé drevo
* Habitatové
stromy/mikrostanovisté
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Mrtve (tlejici) drevo

* Casti dreva, ktoré zostanu po smrti
stromu

Nefunkcné casti zivych stromov

* Stojace mrtve stromy a pahyle

Leziace mrtve drevo a vetvy

Fragmentované Casti dreva

® Standing dead tree (snag)

© Veteran tree

© Standing dead tree (snag)
© Windthrown tree

O Fallen deadwood

O Stump

~ Woodpecker hole

© Veteran tree
Water pools and rot sites

© Windthrown tree

Deadwood in crown

Tree uprooted
by windthrow

Bat activity -
flaking bark

Bark crevices

O Fallen deadwood

Lichens

Invertebrate > Bracket

Fungal fruiting bodies — Decomposing bark exit holes — fungi with
invertebrate
Bryophytes — exit holes

Decaying heartwood
and hollowing



Ako vznika mrtve drevo?



Ako vznika mrtve drevo?

* Kompeticia

 Disturbancie - narusenia
(Antropogénne vs prirodzené)



Odumretie jednotlivych stromov, Ciastocné odumretie
casti stromu, rozsiahle disturbancie




Co je mftve drevo?

* Energia vo forme
komplexnych karbohydratov

e Celuldza, hemiceluldza a
lignin

Pith
A small and often pulpy core
running up the center of the trunk

Heartwood

Sapwood that has been clogged
with resins, gums and other
extractives; supports tree
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Bark

Insulates tree
against temper-
ature extremes;
keeps sapwood
and phloem from
drying out

Phloem
A thin, spongy layer of tubes that
carry dissolved sugars and growth

hormones from the leaves to other

parts of a tree

Growth ring

A concentric ring divided Into
earlywood and iatewood indi-
cating the amount of wood
added to a tree's diameter
In one growing season

Sapwood

Active part of the
tree’s wood through
which water and
minerals are con-
ducted from the
roots to the leaves;
also stores nutri-
ents and heips to
support the tree

A thin reproductive layer that forms
new tissue, adding to the phloem and

sapwood to increase a tree's girth



PreCo je mrtve drevo dulezité?

* 30-50% lesnych druhov (Stredna
Eurdpa a Skandinavia)

» Saproxylické druhy (xylobionty) pocas
svojho zivota su zavislé na mftvom
alebo odumierajucom dreve,
primarne a sekundarne, obligatne a
fakultativne

* Komplexné trofické siete — dve hlavné
skupiny hrajuce ulohu pri rozklade
mrtveho dreva — Houby a brouci




Korist - predator

Klrovec - pestrokrovecnik mravenci

Thanasimus formicarius
Photo: W. Miller

Host/Detritovor -
symbiont

.

e . . —_
easts from passalid gut
Source: Nguyen et al. 2006
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Huba - fungivor

AR Troudnatec kopytovity - hubopas sitkovany
';']'-::"w.,- ' e

¥ A Y%

Bolitophagus retculatus

Fomes fomentarius
Photo: P. Widmann Photo: F. Kéhler

Dekompozitor

Smrek - Modralka laponska

Dicaa ahiae with Amviacvetic Iannanica Phota K Ahel
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Aké vlastnosti robia z mrtveho dreva taky
dulezity habitat?

* Mrtve drevo je docasny habitat,
mimoriadne ruznorody v Case a
priestore

* Mnozstvo a ruznorodost — pestry
priestor pre zivot mnohych
organizmov



/mena mrtveho dreva v Case - dekompozicia

Figure 10 Typical range of decay
classes in fallen deadwood.

e 2 prepojené systémy:
* Fyzikalny rozklad— fragmentacia

* Biologicky rozklad— organizmy
rozkladajuce drevo




Dekompozicia

Ovplyvnuje ju:

* Teplota, svetlo

* VIhkost

* Pomer 02 a CO2

 Kvalitativne charakteristiky dreva
(tloustka, druh dreviny)

e Aktivita dekompozitorov

Predicted remaining fraction

0 5 10 15 20 25
Years after tree death

Fig. 3 Comparson of the decay rates for three contrasting species:
Cecropia obtusa (dotted (.23 g cm ™), Carapa procera (dashed
071 g cm ™), Bocoa prouacensis (plain 1.24 g cm™) at three
circumterence values (50 cm: thin curves; 130 cm: medium curves;
250 cm: bold curves) using the general decay model



Time (30 - 50 years) :

0N
1. Live tree 2. Dying tree ; 3. Dead tree 4. Branch 6. Stump
breakage
: l
.&E &
gz » Sy
1. Presence of branches 2. Loss of 3. Fragments of 4. Loss of 5. Woody debris
and bark branches and bark bark shape




© www.123rf.com

Buprestidae

Elateridae, Formicidae
Staphylinidae, Carabidae

Lumbricidae, Chilopoda, Colembola

100 rokov




Mnozstvo mrtveho dreva

* Produktivita, disturbancny rezim,
vplyv Cloveka

* Pralesy mierneho pasma
Strednej Europy: 40 — 700
m3/ha






Diverzita mrtveho dreva

Druh stromu

Stupen rozkladu

Tloustka

Mikrostanovistia

Okolité prostredie




Ryhovec pralesni (Rhysodes sulcatus)

Kornatec velky (Peltis grossa) — Kovarik fialovy (Limoniscus violaceous) j 0 >0
drevo v pokrocilom rozklade — dutiny velkych stromov na baze - hrube, znacne r(?zlozene MD
napadnuté hubami kmena infikované hubami

Rohac obecny (Lucanus cervus) —
rozlozené drevo listnacov, prevazne
dub

Trnostitec horsky (Tragosoma Pachnik hnédy (Osmoderma eremita) —
depsarium) — Hrubé leziace kmene Dutiny velkych stromov s trouchem
ihlicnanov



Habitatove stromy

e Stromové mikrostanovistia
(mikrohabitaty)

 Saproxylické/epixylické

Mrtvé casti koruny

Zlomena vétev
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Stromové mikrostanovistia

* Morfologické prvky nachadzajuce sa na stromoch, ktoreé urcité druhy
vyuzivaju aspon pocas niektorej casti svojho zivotného cyklu

* Tieto prvky mUzou byt ukryty, miesta na rozmnozovanie, kimenie Ci
hibernaciu pre tisicky druhov.

» Kazdy mikrohabitat ponuka Specifické podmienky vzhladom na jeho:

velkost, tvar, poziciu na strome, stupen rozkladu dreva, stav stromu
(Zivy, mrtvy), vystavenost slneénému Ziareniu.

* Popisané pomocou Standardizovanych metodik
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Hniezda, Vyrony silic, Mikrptda







(a) TreM richness (a) Woodpecker cavities (a) Rot holes
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Fig 2. Relationship between number of microhabitats (N microhabitats per tree) and Diameter at Breast Height (DBH, cm) by Figure 2. Effea plots of the significant influence of a DBH and b aldmude for overall TreM richness and groups per tree

from the generalized linear mixed modek of European beech in managed (blue) compared to primary (green) forest sites.
The light color bands of the predictor indicate the 95% confidence interval and the rug at the bottom the disributon of
the data of the inventoried trees.

genera (beech: Fagus sylvatica; fir: Abies alba; oak: Quercus spp., pine: Pinus spp. and spruce: Picea abies) and living status
(living vs. dead standing trees). Lines represent estimates from generalized mixed effect models with a Poisson error distribution and
plot nested in site as a random effect. Ribbons show the 95% confidence intervals of the mean. For this representation, pH and
elevation were held constant (mean values in our data set).
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Fig. 1. Comparison of microhabitat densities (ha~'!) between strict forest reserves (SFR) and managed ( MAN) forests. Posterior means and 95% credibility intervals (error bars)
are estimated by a linear mixed model with Gaussian error distribution and “forest” as a random factor fitted within a Bayesian framework (flat priors) using Markov Chain
Monte Carlo methods; p=sampled posterior Bayesian p-value; ***p <0.001; **p <0.01; *p<0.05; (*) p<0.1; ns: non-significant result. Note that credibility intervals
comprising zero are due to MCMC estimations of the Gaussian error.



Mikrostanovistia potrebuju na svoj vznik cas...
(doCasny habitat)

* VVelké a staré stromy > malé a
mladé stromy

* Mrtve stromy > Zivé stromy
* PUvodné > Neplvodné

e Listnace > lhlichany (rozdielne
typy mikrostanovist)



Priciny ubytku mrtveho dreva a habitatovych
stromov v krajine?



Lesné hospodarstvo a mrtve drevo
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Vyvojovy cyklus lesa
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Gradual development of old-growth-characteristicsin a (simplified)
linear life-cycle development (based on Kimmins, 2003 and
Scherzinger, 1997).
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Figure 2. Forest stand development following a stand-replacing disturbance in European forests, with the
hypothesised response of plants, animals and fungi (after Hilmers et al. 2018). Bands at the bottom of the
graph represent an approximate timeline of the successional stages (in years after the disturbance). Stages:
G, gap; R, regeneration; E, establishment; EO, early optimum; MO, mid-optimum; LO, late optimum; P, plenter;
T, terminal; D, decay. The green hatched area identifies the development stage with the highest expected
species diversity, while the red hatched area identifies the developmental stages wherein commercial for-
estry operates, demonstrating the mismatch between management for timber and biodiversity.



Manazment na podporu mrtveho dreva a
habitatovych stromov

 Uzemia bez manazmentu (NP a
rezervacie)

* Ponechavanie mrtveho dreva a
habitatovych stromov v
hospodarksych lesoch

* Prepojenost prvkov v krajine



Dispersal
corridor

Forest reserve

Old-growth
patch

Habitat tree

Figure 30. Schematic representation of a functional network of old-growth elements: larger set-asides [reserves >10 ha) are
interconnected through set-aside patches [1-5 ha) and individual habitat trees. Areas with higher densities of habitat trees
can form “corridors”, but a qualitative “matrix” can also be crossed by most target species. Source: Lachat and Bitler 2007,




* Ponechanie velkych a starych stromov na dozitie, pripadne
uz mrtvych (nie len v lesoch)

* Ponechanie skupiny stromov:

Mensi dopad na produkciu, menej prekazok pri tazbe,
skupinky su lepsSie pre biodiverzitu, zachova sa prirodzeny
vyvoj mrtveho dreva, stojace stromy hostia viac druhov ako
padnuté, podpora mykorhizy



EU narizeni o obnove prirody (Nature
Restoration Law)

e 20% uzemia do 2030 e stojici mrtvé drevo
* lezici mrtvé drevo

 podil lest s ruznorodou vékovou
strukturou

* konektivita (propojenost) lesnich
porostu

 zasoba organického uhliku

* podil lest s dominujicimi
prirozenymi druhy drevin

e druhova diverzita stromu
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