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Animals can be associated with dead (decomposing) wood by two types of
links:

Trophic link (being part of a food chain based on dead wood):

Moribund (senescent) trees and decomposing wood present a major source
of food for many animals.

The trophic link can be direct

- Xylophages

- phloeophages (incorrectly cambiophages, better: cambiovores)
or indirect

- zoophages (predators s. str., parasitoids, parasites)

- mycetophages (fungivores)

Spatial link (using dead wood structures):

The term “topic” from ancient greek “topos” is preoccupied in English!
Moribund or “overmature” trees enrich ecosystems by distinct structural
elements that are utilised by animals as permanent or temporary habitat
(microhabitat, biochorion, merotope) either a refuge or shelter (nest cavity,
hibernation shelter) or a hunting ground.
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Most animals with a trophic link to decomposig
wood or moribund trees are invertebrates.
Major vertebrate representatives are the
woodpeckers (Aves: Picinae).

A spatial link exists in many invertebrates
but also a fair number of vertebrates:

- birds nesting in tree cavities,
- bats (summer colonies),
- dormice, squirrels

These species have specialist predators
(e.g. the pine marten)
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Examples of
microhabitats

Cavity: V — woody debris
and leaf litter, D — tree
mould

Fallen trunks
and limbs D
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Function of invertebrates in wood decomposition:

* initiation of decomposition by opening up the tree bark,
allowing access to other invertebrates, fungi and bacteria

« vectors of fungi, mites and nematodes that participate in
wood decomposition (partially also regulation of the environ-
ment and growth of these organisms)

« comminution of wood, bark, fungal fruiting bodies

« digestion of woody matter (hemicelluloses, cellulose) together
with symbiotic microorganisms inside and outside of their own

alimentary channel

* regulation of populations of phloeo-, xylo- a mycetophages
by zoophages (predators, parasitoids, parasites)

* incorporating woody matter into the soil — speeding up mineralisation
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Which invertebrates live in wood?

* Many Coleoptera
* Many Diptera: Nematocera and Brachycera

* A number of Hymenoptera
- Symphyta: Siricidae - xylophages
- Apocrita: Ichneumonidae - parasitoids
- Apocrita: Braconidae - parasitoidis
- Apocrita: Stephanoidea - parasitoids
- Apocrita: Chalcidoidea - (hyper)parasitoids
- ants (Apocrita: Formicidae) — polyphages

« Some Lepidoptera
- Sesiidae
- Cossidae
- Tinaeidae Ants
- Pyralidae
- Oecophoridae

* Some spiders, many mites and nematodes, in the last stage typical soil fauna

(earthworms, enchytraeids, snails and slugs, additional species of mites and
nematodes,...)
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The most studied taxon of saproxylic animals } ¢
are the beetles; for good reasons:

* many species
» ecological (functional) importance

« sufficient taxonomic knowledge,
identification rather easy

« sufficient information on autecology
and distribution

Diptera are of a comparable functional importance:
 high abundances (Nematocera)

* many species (Brachycera)
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Lednice 1996

species (%) individuals (%)

xylophagous

mycetophagous

zoophagous

saprophagous

polyphagous

not classified

50

Representation of trophic groups in the annual catch of saproxylic beetles
(Staphylinidae and Ptiliidae excluded) from 6 oak logs enclosed in ground
photo-eclectors situated in a South Moravian floodplain forest near Lednice
(Schlaghamersky, 2000)
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Representation of trophic groups in the annual catch of Brachycera
(Megaselia spp. and Phora spp. excluded) from 24 oak logs enclosed in
ground photo-eclectors situated in two floodplain forests in South Moravia.

2% 2%
12% 6% W xylophagous
2% B mycetophagous
4% T microphagous
\ B saprophagous

30% B necrophagous
B zoophagous
B polyphagous
@ phytophagous
19% [] others / not classified
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Ecological requirements (and conservation needs) in common have led to
a need for a term for animals or even all organisms closely associated with
(dependent on) dead wood. Due to the dominance of insect species among

the animals involved, this is most apparent in entomological literature:

dead wood beetles / Totholzkafer (brouci mrtvého dreva)

saproxylic inverterbrates (organisms,...) / saproxylicti bezobratli (saproxylické organismy atd.)
xylobionte Kafer (Wirbellose,...) / xylobiotic beetles (invertebrates,...) / xylobiontni brouci (atd.)
xylophilous Diptera / xylofilni dvouk¥idli

What exactly is “dead wood™?

Most wood tissues of live trees and shrubs is dead tissue — the xylem.

However, this wood is not decomposing (as long as the plant is healthy).

Thus it is generally understood that by saying dead wood we mean dead trees and shrubs or
dead parts of these plant.

Xylobiotic means “living in or on wood”.
The term as such does not discriminate between intact (live or dead) and decomposing wood, it
does not per se include wood fungi or even tree bark (however, its definitions usually do!).

Saproxylic means “in or on decomposing wood”.

The basis of wood decomposition is the colonization by fungi — their fruiting bodies are associated
to decomposing wood as are all other organisms living in the wood (directly or indirectly
participating in its decomposition). These organisms form the “saproxylic complex®. However, this
term (“saproxylique®) has been originally used only for the phase when soil fauna starts to
immigrate into dead wood, i.e. for the transition between wood and soil (SILVESTRI, 1913).
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Definition of saproxylic invertebrates / organisms

(more from the point of view of conservation than from a strict scientific, ecological one)

Saproxylic invertebrates (SPEIGHT, 1989):

“Species of invertebrate that are dependent during some part of their life cycle
upon the dead or dying wood of moribund or dead trees (standing or fallen), or

upon wood-inhabiting fungi, or upon the presence of other saproxylics”
Druhy bezobratlych Zivo€ichu, které jsou zavislé, béhem nékteré ¢asti svého vyvojového cyklu, na
mrtvém nebo odumirajicim dfevu odumirajicich nebo mrtvych stromu (stojicich nebo padlych),

ey

nebo na houbach Zijicich na dfevé, nebo na pfitomnosti jinych saproxylickych organismda.

“Primary saproxylics” initiate the wood decomposition by injuring the tree (mostly phloeophages),
“secondary saproxylics” follow.

Saproxylic organisms (HARDERSEN, MASON, SANDSTROM, SCHLAGHAMERSKY,
SPEIGHT, VALLAURI, 2003):

“Saproxylic organism: A species dependent in some stage of its life cycle
on dead wood of senescent trees, or on fallen wood, or on other saproxylic
organisms.”
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The definitions’ problem with border cases:

« What about species feeding on live tissue (bark, phloem)?

Where does wood decomposition start, which species is still phytophagous, which already
saprophagous (s.l.)?

« What about species feeding on sap runs?

* How strong has the species’ dependence on dead wood to be?
- obligate saproxylic species (developing exclusively here)
- facultativ saproxylic species (developing also in other substrates)

* Insufficient knowledge of the biology / ecology of species

- potentially saproxylic species (we assume — e.g. based on known biology
of related species — that the species might evolve exclusively or as well in dead wood)

Pouhé fakultativni vyuzivani saproxylickych mikrohabitatu jako lovisté
nebo ukrytu (denniho, k prezimovani) nestaci (napf. mnozi strevlikoviti).
| to vSak predstavuje dulezitou funkci tlejiciho dfeva!
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The share of saproxylic (xylobiotic) beetles on the total species richness of
beetles in Germany (KOHLER, 2000)

5% 1%

Vegetation
21%

Vegetation
Dead Wood 31%
21%
Nests

3%

Carrion, Faeces
4%
Dead Wood
56% Fungi
4%

Nests
4%

Soil
25%

Carrion, Faeces
11%

Fungi

2%
Total beetle fauna of Germany broken down Fauna of woodland beetle species
According to (micro-)habitat: 6 477 species in Germany broken down according
(all Central Europe: 8 893 species), To (micro-)habitat: 2 340 species,

of those 1 371 ,xylobiotic” ones of those 1 316 ,xylobiotic” ones
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Abb. 2-9:  Wirtspflanzenbeziehungen der xylobionten Kiiferarten.
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Pocty (potencialné) saproxylickych druhu zjisténa ve dvou
porostech jihomoravského tvrdého luhu

(DROZD, 1997; SCHLAGHAMERSKY, 2000; URBANKOVA&SCHLAGHAMERSKY 2003
KUBCOVA & SCHLAGHAMERSKY, 2003) 188

* 301 druht brouku
» 162 druhu brachycernich dvoukfidlych
* 14 druht mravencu

« 28 druhu arborikolnich pavouku (7 kornich
a dutinovych)
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Druhova bohatost: akumulacni krivky na zaklade zjistenych
a odhadnutych poctu druhu v jednotlivych vzorcich
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Synchyta humeralis (Colydidae)

Trichoferus pallidus (Cerambycidae)
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Saproxylické druhy jsou ohrozeny:

* Nedostatkem stanovist (makrohabitatu) v dusledku
- odlesnovani (historicky: ztrata Casti arealu)
- pferuseni zalesnéni resp. dlouha obdobi nedostatku mikrohabitatu

« ZhorSeni podminek na stanovisti - nedostatkem
mikrohabitatu - vlivem lesniho hospodafrstvi:
- zmeny druhové skladby stromoveho patra
- zmeény vékové struktury porostu (chybi faze rozpadu)
- odstranovani mrtvého dreva

* Nedostatkem makro- a mikrohabitatu v oteviené krajiné
v dusledku
- kaceni starych stromu (sady, aleje, parky, louky, meze)
- ,sanace” starych stromu

« Antropogennimi zménami prostredi (vodni rezim v luzich, globalni
oteplovani v horach, kyselé desté apod.)

« Zménami v druhové skladbé drevin (vyhynuti druht) Sifenim
chorob jako je grafiéza jilmu
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Predstavuje tlejici dfevo semenisté lesnich Skudcu?

Saproxylické druhy broukd s dominanci > 1 % (fotoeklektory); oranzové
- technicky Skudce, Cervené - potencialné zavazni Skadce, zelené - antagonista

Trixagus brevicollis [
Xyleborus dispar
Cerylon histeroides
Xyleborus saxeseni
Priobium carpini
Euplectus Kirbyi
Atomaria elongatula
Mycetina cruciata
Malthodes spp. (total)
Uleiota planata
Euplectus punctatus
Denticollis linearis
Cortinicara gibbosa
Aridius nodifer |
Rhizophagus bipustulatus [ ]
Euplectus nanus [ ]
Silvanus bidentatus
Batrisus formicarius [ ]
Scraptia fuscula | ]
Corticaria serrata
Scaphisoma agaricinum
Xyleborus dryographus
Latridius minutus |
Anthribus albinus |
Epuraea unicolor |
Lymexylon navale

Lednice 19597

_____________________________Q__________________________

5 10 15 20 25
Dominance (% individuals, eudominant - recedent species: 85.5 %)
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Predstavuje tlejici dfevo semenisté lesnich Skudcu?

Saproxylické druhy broukd s dominanci > 1 % (fotoeklektory); oranzové

- technicti Skadci, zeleni - antagonisté

Xyleborus dryographus
Trixagus brevicollis
Euplectus Kirbyi

Euplectus nanus |

Cerylon histeroides
Cerylon ferrugineum
Malthodes spp. (total)
Trichonyx sulcicollis
Cryptophagus pallidus
Atomaria elongatula
Rhizophagus bipustulatus
Pediacus depressus
Cryptophagus pseudodentatus
Plegaderus dissectus
Silvanus bidentatus
Cryptophagus pilosus
Cryptolestes duplicatus
Scraptia fuscula

Led

i A i

ice 1996
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Dominance (% individuals, eudominant - recedent species: 85.1 %)
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Saproxylické druhy broukt s dominanci > 1 % (oknova past); oranzové
- technicky Skudce, zelené - antagonista

Xyleborus saxeseni
Pediacus depressus

Cryptarcha strigata [
Epuraea unicolor [

Xyleborus dispar

Sericoderus lateralis |

Cyanostolus aeneus
Xyleborus monographus

Epuraea marseuli

Stephostethus alternans [

Paromalus flavicorn[s
Gnathoncus nannetensis

Stephostethus angusticollis |

Denticollis linearis
Anaspis frontalis
Cortinicara gibbosa

Silvanus bidentatus |
Cryptolestes duplicatus |

Enicmus histrio
Mordellochroa abdominalis
Cis castaneus

Orchesia undulata

Cerylon histeroides
Dasytes plumbeus

Melanotus villosus [ ]
Rhizophagus bipustulatus [

Lednicé 1997

2

0 4 6 8 10 12
Dominance (% individuals, eudominant - recedent species: 69.1%)
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