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Abstract

The role of biomechanical effects of trees (BETs) in ecosystem and landscape dynamics is
poorly understood. In this study, we aim to (i) describe a widely applicable methodology for
quantifying the main BETs in soil, and (ii) analyze the actual frequencies, areas and soil
volumes associated with these effects in a mountain temperate old-growth forest.

The research took place in the Boubinsky Primeval Forest in the Czech Republic; this
forest reserve, predominated by Fagus sylvatica L. and Picea abies (L.) Karst., is among the
oldest protected areas in Europe. We evaluated the effects of 4000 standing and lying trees in
an area of 10.2 ha from the viewpoint of the following features: tree uprooting, root
mounding, bioprotection, trunk baumsteins (rock fragments displaced by trunk growth), root
baumsteins, stump hole infilling, trunk and root systems displacements, depressions formed
after trunk fall, stemwash, and trunkwash.

BETs were recorded in 59% of standing and 51% of lying dead trees (excluding the
pervasive soil displacement by thickening trunks and roots and the infilling of decayed
stumps). Approximately one tenth of the trees showed simultaneous bioprotective and
bioerosion effects. Different tree species and size categories exhibited significantly different
biomechanical effects. Observed processes significantly affect soil evolutionary pathways.

A Dbioprotective function was the most frequent phenomenon observed, while
treethrows prevailed from the viewpoint of areas and soil volumes affected. The total area
influenced by the BETs was 342 m” ha™'. An additional 774 m* ha™ were occupied by older
treethrow pit-mounds with already decayed uprooted trunks. The total volume of soil
associated with the studied phenomena was 322m’ ha™', and apart from treethrows, volumes
of the living and decaying root systems and bioprotective functions predominated. Other
processes were not so frequent but still significant for biogeomorphology.
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RozsiFeny abstrakt

Role biomechanickych vlivi stromi (BVS) pii formovani lesnich ekosystému a krajiny je
dosud malo prostudovana. V této studii si klademe za cil (i) vytvofit Siroce aplikovatelnou
metodologii pro kvantifikaci hlavnich BVS v ptidé se sjednocenim dosavadnich ptistupti a (ii)
analyzovat aktudlni frekvence, plochy a objemy ptdy, které prokazateln¢ souviseji ptimo
s vliv stromtll v horském temperatnim pralese (tzn. hodnocen je minimalni biomechanicky vliv
stroml na pudy).

Publikovano na www.infodatasys.cz (2018) -19 -




Vyzkum se uskute¢nil vnarodni pfirodni rezervaci Boubinsky prales v Ceské
republice. Lesni rezervace, ve které prevazuje Fagus sylvatica L. and Picea abies (L.) Karst.,
patii k nejstar§im chranénym tuzemim v Evropé€. Celkem jsme hodnotili efekt 4000 stojicich a
lezicich stromi na ploSe 10,2 ha., a to z pohledu projevu nasledujicich procest: vyvraty (tree
uprooting), kofenova kupa (root mounding), bioochranna funkce strojicim a lezicim kmenem
(bioprotective function) véetné zahrazeni toku kmenem (log dam), vytlac¢eni kament radialné
tloustnoucim kmenem (trunk baumstein) nebo kotfeny (root baumstein), vypliovani diry po
vyhnivani bazi pahyli a kofenovych systému (stump hole infilling), vytlaceni pudy radialné se
zvétSujicim kofenovym systémem a bazi kmene (soil displacement), deprese vytvoiena na
povrchu pudy padem casti kmene (depression after trunk fall), odstranéni pudy nasledkem
koncentrovaného stoku vody po stojicim (stemwash) a lezicim kmenu (trunkwash).

Pokud nebereme v tivahu procesy, které jsou nutné pfitomny u vSech stromi (radialni
pohyb pidy vlivem zmény tloustky kmene a kotfenu), byla né¢jakd biomechanicka funkce
zaznamenana u 59% stojicich a 51% leZicich jedinci. Ptiblizné desetina stromt jevila zaroven
proces bioprotektivni a bioerozni, tedy opacné pusobici procesy. Riizné dieviny a velikosti
strom jevily statisticky odliSné biomechanické vlivy na pady.

Nejfrekventovanéj$im jevem byla bioprotektivni funkce, zatimco vyvraty dominovaly
z hlediska zasaZené plochy a objemu pldy. Celkova plocha zasaZzend nékterym z procest
v piipadé aktualniho dfevinného patra byla 342 m? ha'. Dalsich 774 m* ha™' bylo atakovano
starSimi vyvraty, které jiz postradaly vyvraceny kmen. Celkovy objem pidy, ktery byl
prokazatelné formovéan studovanymi procesy, byl 322 m® ha™. Hlavni vyznam mély vyvraty,
dale pak objemy Zivych a mrtvych kotfenovych systémi. Ostatni procesy nebyly tak Castg,
pfesto i ony byly podstatné z hlediska biogeomorfologie. Pozorované procesy vyznamné
ovliviiuji pribéh pedogeneze.

Ptiblizné 48% objemu pidy souviselo s jevy, které mohou byt pfimo ovliviiovany
zpusobem lesnického managementu. Jednalo se predev§im o vyvraty stromil a bioprotektivni
funkci lezicich kmeni. Zbylych 52% objemu souvisi spisSe s ristovou dynamikou stromd,
ktera je malo formovatelnd lesnickymi zasahy. Je ziejmé, Ze zjednoduSeni struktury lesa
vlivem hospodafeni zplsobuje zjednoduSeni struktury biomechanickych vlivii stroml na
pudy. To by mohlo vést ke ztraté pedokomplexity a vylouCena neni ani ztrata biodiverzity
nékterych organismli vdzanych na zminéné procesy (v na$i studii nebyl tento vztah
prokazovan). Celkové Ize tedy hovofit o predpokladané ztraté biokomplexity v dusledku
hospodateni oproti pralesovitym rezervacim.

Cely text je k dispozici v recentné uvefejnéném védeckém Elanku SAMONIL ET AL. (2018).
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