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Cile prace

Disertacni prace se bude zabyvat detailnim zhodnocenim struktury, dynamiky a managementem
autochtonnich porostl s dominantnim bukem lesnim (Fagus sylvatica L) wkruSnohorsks

a Krkonogsko-jesenicke subprovingii s akcentem na Skody zvéri a klimatickou zménu. Diléi cile dizertacni
prace jsou:

+ Zhodnoceni abiotickych a biotickych podminek prostiedi na zajmowych lokalitdch.

= Posouzeni kvantity a kvality pfirozeného zmlazeni wybranych porostd s dominantnim zastoupenim buku
lesniho.

+ VWhodnoceni dendrometrickych vlastnosti matefského porostu, véetné produkéniho potencialu,
struktury a diverzity ve vztahu k pfirozeng obnové lesa.

= VWhodnoceni radidlniho ristu buku lesniho v kontextu klimatickych faktor(, stanovisté a managementu
vietné porovnani s daliimi oblastmi.

+ Ziskat poznatky o vlivu zvére na prirozenou obnovu, dynamice a managementu obnovy lesa s ohledem
na zménu klimatu.

* Navrhnout vhodna opatfeni pro tvorbu prirodé blizkého managementu péstebniho a mysliveckého
managementu v obdobmych stanovistnich a porostnich pomérech, a to zejména pro fizenou pfirozenou
obnovu lesa.

+ Ziskang vysledky publikovat v Gasopisech s IF a v databazi Scopus.

Metodika

Zajmové Uzemi

Zajmové uzemi se bude wyskytovat od Kruinych hor, pres lizerské hory, Krkonoisky narodni park aZ po oblast
Orlickych hor. Wyzkum bude zaméren na autochtonni porosty s dominantnim bukem lesnim, a to zejména na

stanowviztich acidofilnich horskych buéin. Pro zhodnoceni struktury a wwvoje pfirozené obnovy budou wyuZity
dlouhodobé sledované trvalé wzkumné plochy, které budou doplnéné o nové zaloZzené zkusné plochy.

Shér dat
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Pro stanoveni prostorové struktury stromového patra, prirozené obnovy a korunowych projekci bude pou-
Fito technologie Field-Map. U stromi bude méfena vyietni tloustka, wiika, nasazeni koruny a Eitka koruny.
L pfirozené obnovy bude zjistovdna kvantita a kvalita, wEetné okusuzvefi, viivu ekologickych faktord (okra-
jowy efekt, pokryvnost vegetace, mikroreliéf atd-)a interakee-mezi stromowym patrem. U jedincd pfirozend
obnovy bude zmé&fena pozice, wika, itka koruny, tlouitka kofenového kréku, wyika nasazeni zelené koru-
ny a urcena drevina a Skody okusem (bez pofkozeni, bodni okus, terminalni okus; stary, nowy, opakovany).
Dale budou u dominantnich stromi odebrany wvrty pro dendrochronologicke analyzy.

Zpracovani dat

Ma jednotlivich plochdch budou wjedinct stromového patra zhodnoceny strukturalni a ristové parametry,
produkce, horizontalni a vertikalni struktura a celkova biodiverzita. ¥ réamci hodnoceni biodiverzity, které
probéhne také u pfirozené obnovy, budou spofitany agregacni indexy, indexy Housfkowvé a wikové dife-
renciace, indexy druhové riznoredosti, indexy druhove wyrovnanosti, indexy druhové bohatosti, vertikalni
indexy a index celkove diverzity. Pro wypodet diverzity prirozené obnovy a stromového patra budou pouZity
programy PointPro a Sibyla. Dendrochronologicke analyzy, wietné detrendace & viivu klimatickych faktord,
budou provedeny pomoci softwaru R a DendroClim. Statisticke analyzy zamé&fené na zhodnoceni vztahl
mezi riistowymi parametry cbnovy, diverzitou, Skodami zvEfi a stromowym patrem budou provedeny v pro-
gramech CANOCO a Statistika.

Harmonogram reseni

|. Etapa (2020) — zpracovani metodiky, vwbér wzkumnych ploch, sumarizace podkladowych databazi
II. Etapa (2021) — zpracovani literdrni reierie, zaloZeni novych zkusnwch ploch, shérdat v terénu

IIl. Etapa (2022) — publikani dinnost referéniho Elanku, zpracovani dét, shér dat v terénu

IV. Etapa (2023) — statisticke analyzy, komplementace prace, publikaéni finnost vEdeckych Elanki

V. Etapa (2024) — obhajoba dizertadni prace
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"Get off the beaten path sometime and immerse yourself in the woods. You're bound

to find something you've never seen before."

Alexander Graham Bell

Prohl §8gen?

"Prohl agujdi,s eye¢ i s & m nDRBynaminaamanageme n t bukovTch
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pod Ve dlenAdgmzZdeRka Vacka, Ph.D. , a pougil jen prar
vseznamu pougitlich zdrojT.

Jsem si vhDdom, serztpéBéenBoumldis2zm s jej2m

z8kona | . 111/1998 Sb. o vysoklch gkol 8ch v
visledek jej2 obhajoby.™"
V Praze dne: Podpis autora:
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Abstrakt

Buk |(Eagus 3ylvatica L)t voS2 kl 2] ovou dSevinu |l esT s
ostatnz druhy, ovlii vRovEn plt amth ajddetatch> k1 i ma:
pr&ce by | o z jynagikyfanmanagmentu bukovi ch pwrKEsudnohor sk®
Kr konojgesskeoni ck® sza®%pmow® ndioirsk® a podhor s k¢
poroveé&nygt Sedn? lokalitami, nv§ @1 min. Rracdh rtamtid 2z i gSov
vyugity mow®hoalodNi sl edovan® tHlwaIn® miT kU mn @
bylo zjigthRn2 abthbtipokimmeh z pjrosct B2 | okal i
zhodnocen? kvantity a kvality pSirozen® obn
por gs tpTr o Houkoltne2o,c ia&li 8§81 n 2dekvestradesuthd 2 K pi @t Dn2 v i
zvNSe na pSirozenokuo nothenxotvuu ,p rao bt2oh avj@gec 2v k| i ma

PSirozen§8 obnova byla vyhodnoc®%radjakd Hgsk:
pogkooesem. ZvNDS simgemddk kwaltamNv gku obnovy ag
nej vintg? gkody byly zpTsobeny termin8ln2m c
ovlivRovaly kvalitu a pblbetonbat ppBiopea®® o
pohyboval a v300i13Z10kkz.hal.PBo pNst ov §whodnoaekyu by |
jako nejomptSizm®IdMNjbyl22hzoks® omePSedynedost at ku s
dl ouhotrvaj2c?chm§obdkdmnidgehtate, podukci a schopnost

konkurovato st at n2 m.8@klvé h&m na vivoj klimatick® z
posun | esn2ch veget,dlma&zmal|sutjepRi$S2znivi vivoj
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ovliivniDn, tapltot ouaPs®nia IVér svleadky tak® uk§gz
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mat e Ssbkuikcohvd @wrhost T se p 8hdolB22wé.had a seklestrace

uhl 2 k361 tBar.

Zvisl edkTypllwig§dce dopooulpen® os®PNDgmr8axpiSirozen§
bukovich porostT vygaduje komplexn?2 managem
sp8§rkat® zvhDSe na %YroveR odpov2daj2c2 ¥%givno
ochrannTchp odbpmarSe nrSi rozen® obnovy pod mateS:c
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Abstract

The European beech (Fagus sylvatica L.) is a key tree species in Central European
forests and, like other species, is affected by ongoing climate change. The main
objective of the dissertation was to determine the dynamics and management of beech
standsinthe Kr u g n o§aonrds kK r kJesenicg sibprovinces. The mountain and
submontane sites of interest were compared with mid-altitude and lower-altitude sites,
including those abroad. New permanent research plots as well as those monitored over
the long term were used for this investigation. The main objectives of the work were to
determine the abiotic and biotic conditions of the environment in the locations of
interest, to evaluate the quantity and quality of natural regeneration, to evaluate the
structure of parent stands, production potential, radial growth, carbon sequestration,
and to determine the impact of wildlife on natural regeneration, all in the context of

ongoing climate change.

Natural regeneration was assessed as sufficient, but 78 % of individuals were
damaged by browsing. Game significantly reduced the height of regeneration by up to
40 %, with the greatest damage caused by terminal browsing. Damage caused by
game also negatively affected the quality and abundance of natural regeneration. The
density of natural regeneration ranged from 23,300 to 133,100 trees per hectare. Near-
natural management methods were assessed as the most optimal for beech
cultivation. In the absence of rainfall and during prolonged periods of drought, beech
has reduced vitality, production, and ability to compete with other tree species. In view
of climate change, a shift in forest vegetation zones can be expected, suggesting
favorable development of beech in higher areas, where temperature is the main limiting
factor, while in lower areas, the main limiting factor is lack of precipitation. The growth
of European beech was significantly influenced by temperature, especially in July. The
results also showed that the maximum daily transpiration of beech ranged between 90
and 120 |. The stock of the studied beech stands ranged from 88 to 822 mS3.ha* and

carbon sequestration from 37 to 361 t.ha™.

The results of the study also provide recommendations for operational practice.
Successful natural regeneration of beech stands requires comprehensive
management, which includes regulating the population of ungulates to a level

corresponding to the carrying capacity of the environment, using and applying effective

10



protective measures, supporting natural regeneration under the parent stand, and
cultivating mixed, structurally and age-differentiated stands using nature-friendly
management methods. Conversion to mosaic stands can be recommended with the
aim of creating a diverse age and spatial structure that leads to resilient and adaptable
forest ecosystems. Appropriate continuous monitoring and sensitive interventions in
forest stands can ensure flexible adaptation of forest stands to new and unpredictable

climate change.

Keywords: natural regeneration, structure, development, management, climate

change
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1 Pvod

Buk | agussdylvatical. ) je dominantn2? klimaxovou dS$
|l es T, kter§8 z8sadnhD ovlivRuje ekologickou st
l esn2ch ekosyst®mT ( EI | en b Packiham etled.,92612). Bo |l t e
soulasnosti je jeho postaven2 viznamnhD ovliyv
ktesre§ projevuje zejm®na zvligen2m teplot, | asi
distribucisr 8gek (I PCC, 2007; Lindner et al., 2010
z8sadbwlDi vRsjtdov@®nggdmuku, jeho wvitalitu, re
konkurenceschopnost VvTIi ostatn2m dSevingm,

Ize pozorovat poklesjehov T skyau2 mco ve vygg2ch a vIhl2ch
vi s kryadr Tstat (Dittmar et al .;Aert8ef 6tal;, 2014a)uschne

Adaptace buku na mDnzc?2 se klimatick® podm?2
ekologicklch n8rokT, r Tlsetschuel at &., 2006;8Ckssléreta f en o
al ., 2007) , stejnhN | &kaeh aplainlkaeime mMtS?wToadh)
podporuj2c2ch struktur 8l n?2 di verzitu, genet

porostT (Brang et al . a) .20Slt4u;d iBuong ed ybnaa neitk yalr.T,:
vivoje bukovich porostT v kontextu kIlimatic
efektivn2ch adaptaln2ch opat Sen?z, kter8 zaj.i
funkc? buku ve stSedoevmWpsk® krajinhD (Bolte

Tvorba disturbanc?2 ve vivoji l esa urluje st
Vznik a uchycen? pSirozen® obnovy je d&no mn
na pS2zniv® konstelaci rozhoduj 2 20O Barna, t anovi
2011). Buk| e send®dminantdn®evi nhespr2th vegetbBMSn? ml &t ¢ p ki®
jehojivd. a6.LVS.M§ schopnost sn8get siln® zast?2nl
bnNl okd8vs&8 pSedpokl ady, aby se pSirozenh obn
porostech (Vaceketal.,2014b) . V soung8l egitosti s n8sl ednou
je snaha tvoSit strukturovanhD bohat® a pestr
( S| an a 801&Vacekétal., 2019¢c).C2 1 em by mnlI bTt | es trval
vkl adem | i dsk®1l92m.ergie (Troup

KromhRD imis2 a antropogenn2ch vIivT ovlivRuj

tlaku zvhDSe. Gkody zpTsoben® zvhRS2 na | ese |

vliiv jak na rTst, tak i na ¢2014 Yacek,201lva;, t al i t
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Cukoretal.,2019a) . Pro zvRDS je les pSirozenlm Ytoli
pro svoji existenci. Snaha o vySegen2? gkod,
snag? jig od poloviny 19. stolet?2. VIisledky
zn8my Isrk@tpeS2]liny vzniku,200ghto gkod (Cisler
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2 C2]l e pr8ce

Hl avn2m c2l em disertal n? pr8ce je zhodnocen
porowtHrugnohor sk ® eas e&Krikookn® ¢.s kbod tr fghri8nccei ij sou

tedy:

Zhodnotit abiotick® a biotickkp odm2 nek pr dreall S&dz%k umal ch
pl och&chhgwohor sk® -gpe e kioonlo @ si & golopnatgesi nc i
pl ochami oha stdphpdmh§ch.

Vyhodnoc e nlkvantity a kvality p Si r oebaavy®v y br anl c h por ost
dominantn2m zastoupen2m buku | esn2ho.

Zjistit a zhodnott mnogst v2 pogkoomog zwBS2r oaem@s | e
navrhnout mysliveck§d opor u| en?2 .

Zhodnottdendr ometri ck® vlIastnost.i mat eSsk®ho
potenci 8| psekvesttacew ki1 @ divgrzity.

Zhodnotit vivoj a rbJusktu bvd lcanledém sanjegicho
gradientr Tsat uk | i mati ck® podm2nky.

Vyhodnot it vliiv , Kej m@hacknhogmtBpioly asr § gek
extr ®mnz2ch nad § |vol svto?] a prosperitu buku \
l okalit§gch.

Sohledem na hospodaSen2 a stav | pShekotdNDpo
bl ®zdstupy pNDst ovgn?2 |l esa suam8vi gtonscth aapo
pomnDrexoblddemnapr ob2 haj 2zmNDmgu okbI8il m&t u.
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3 Rozbor problematiky

31 Ekol ogick® n8§roky z8j movich dSevin
3.1.1 Buk | Fagus Sylvatica L.)
Ro z § 2admgrefie

Buk ljesndSevée@moak® uboce§ni.ckk3@ rlolziemdt var e §|l
zahrnuje t®mnRS celou z&padn2, stSedn?2 a jig
pobSeg2 Atlantsk®ho oce8nu (Vel k& Britsgnie,
Skanding§vie (jign2 Gv®dsko, DS§nasdkno?) , U kvrlacjhiondar
Mol davsko, zat2mco na jihu zasahuje ag do se
Bal k&8n a do fecka, kde vgak jeho viskyt | i mi
st Sedn? Evropy je buk dominant n? GivSecva rnsokuu ,p
Rakousku, Lesk® republice, Sl ovensku, Pol sk
souvisl® porosty v pahorkating§chyY pbdBohslal
Karpatech vystupuje buk ag do nadmoSskich vi

zat2mco Vv n2gingch je jeho rozg2Sen2 omezenoc

jign2z Evroph, napS2klad v 1t§&§lii, na vBal k&n
chladnhRjg2ch a vihl2ch horsklch oblastech, |
dal g2mgl il.i sVT chodn? hranice rozg2Sen? j e i
klimatem, nigg2mi sr8gkami a vhRDtg2mi teplotn
vichodn2 Evropy. V severn2 Evroph je jeho vIi
a n2zkTmi, tperpdtod amnde tvoS2 pouze ostrTvkovit

D 8 n s(Pank, Grimm, 2009).
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Obr.1.Are8§8l rozg2Sen2? biubuk |l kessAlidpukIgdemiddn:?

t roj Yhel ni2ikntar okdS2kgoevkanT a pSirozenl viskyt;

Jen8chylnl na sucho a k pozdn2MymiedEmS{NDng)
a miner 81®n Ip Toww/htag2 m mnogst@M®MunsihhumuMul | er ov §.
vyhT bg§gak hkal mpodm§IlpgniEm. Je to znalnhk stinn
trval e sn E&lgrbergzeg al.t 1992). Bukov® | esy rozkl|l 8daj 2c
vhadmoSsk® vigce od 100 do 900 m a tvoS2 nej
Evropy (Von Oheimb et al., 2005; Kucbel et al., 2012; Vacek, Hejcman, 2012).
Produk| n2 optimumvmgelh ak nBwS)s4 upleeadnnese i | e
i bukoKfomnRN stanovigS ovlivnnRnnlacghi cwho dpooud m en k I8
vyskytuje v podstathD na vgech ekotopech. \%
pSevahu bBAdok ahkbadbaklill)ahoj nfak®@ ve stupni smrk.
(6.), zde m8 na chudg2ch stanovigt2zcNasnzge
ostatn2ch Irdlksaleint Scehl nse pzSiebpliid @njgel ys mralsahuj e
hl avn?2 VWald/8bulk. sni guj e sv® ai@saaupjeyskdeujena 10
vil ulmdd %r ov ni(Polenanetkal, 2009). Oj edi mMa @menty bukov
porostT se daj 2?2 nal mmtadt ahko® nrra MadeliHejcatdn, | sevsaaz 2
2012).

Obnova, struktura,s pol el enstva a pRNstov§8n?
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PSirozen§8 obnova buku m8§& viznammdwgtithbhah
ekonomi ckT oGe Cd Ter,®@®T).Bak je domi nantn?2 dSevino
stanpviSgfiz se mezi tzSlekx§k matx daht®z adsSt2OU phgyn 2
vLesk® r epurhilnwcleo sstei vvel mi sn2gil o. PSirozen
40, 2 %, soul asno9B8toapyeopzarsuloaap?enskl adbD | eh:
| i n28,3 % (MZe, 2023). Svoust 2 nomi | nospSe ddpSov® okt §nn 2
pSiroubmovuvestarl ch porostech se s n(BajnerBbsala, zak mer
2015). Na ploch&8ch bez ochrany mateSsk®ho poros
bujnim rTstem buSenn. C2l em pRDstebn? p®| e
(Bieniasz, Tulik, 2020).VhodnT m pSedpokl adem je vysok§ hu:
vhodnTch | okaphno§thbuBu se psSe rsomiddiuy earb n omi osv
(Vacek, ,1986).8§sde&k kysellch pTd&ch je snaha tu
vEpnDnpTPdodr §8zskT eHl avn2m2p08hlL ®mem pRNstov§r
vysok 8 nepr avi del nMasetgVdcekull85). Fruktkikaae e pohledu, jak
kvality, tak kvantity je tak® okel izvinddngae nizmi
expanzivn2mu postupu bukow®md ezatelthaMaa Gis doc h &
et al., 2008; Vacek et al., 2009; Gebkov§ et al., 2011).

Buk | esmlzauvnuSdpSoelveilnenst ev kvt naBuFagdniohul i n
v&pnomilnl ch bGephalanthggosFagenioma uj avor ovich bul in
Acereniona kysel T ch Unaulb-FagionsBvuakz us evysilyfueet r ouyennh

dubohabrovTich p cCarpirmon e@ac hv smaamztu8 nn2 ch fytocen

Piceion excelsae (B u | ,d.&cina, 1999).

Fenologie

Rozd?ly u buku mezi kveten?m a semenhDn?2m jso
mr azech, l etn2 such8ch, c h |l a d(M@dnat. @l., 2010h k ® m |
Lebourgeois et. al., 2019). Interval fruktifikace bukujevpos |l edn2 ch | et ech t @

dvaroky (Paaret.al.,2011). Je faktem, ge se jedn8 ale sp:

tomu dokl 8d§8 i viskyt semen8l kT. Semenn® rok
ty roky, kde se vyskyt o\dalenw intedatjeccajeddgou 2250 b u k
8 let (Vacek et al.,, 2009). Vposl edn2 m desetil et? sEvriopglerva

viraznnhD zkracujom). (Foest et al

21



Obr.2.1 lustrace buku |l esWdhendk® De$§yha M g§dkn

Pro pSegitejlbuiktielptrijpgeg®r f 82dnT po vykl 2| enz.
|l etech sejghear 7 akej ovineachihfgoifpShi rozen® obno
di vok§ pr as at alMaceksepag,rr@ldat Anb r et@l., 2015). v N t] §82s t

bukvc nedok8peeg kIl 2| it jelikog je zkonzumov§gn
Bukvice |jsou nad ®lmePhyophthorg eantgruma &td)s na dal g2 mi
houbovTl mi cRinipoctania sokani) atfl. ( Pr o c h 8 z k oB/u8k v2i0c0e9 )s.e t a
s t § \patrave i pro holubi (Columma palumnus), p N n Kriagilaycoe(ebs) ale i pro

my ¢ i Apedenus flavicolis)a n o r @lethkiopomfys glareolus) (Vacek et al., 2009).

Ke ztr8&8t8m bukvicabiaa® oplSlichp2nabhSaidB § akar i
pS2 s (Ageedtal.,2021).Bukvi ce zaspShijabwtSekn®I 2® a zapl ¢
pPpTdykdy se dedopt Bm&8) A2 popif[dg, kkdendbhomblgk
Jak uB/Brdfchel et pSl2.znivIa&dh) okDil nost2 | ze pol
smeng?2 pravdRpodobnost2 neg 50 %
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Podroshoédpodg&§spK§ospolu srTznT mi alternati vami

hospodg§Sskimimé npJsepg?2 pSedpoklady pro vznik
(Borz et. al., 2015). Por ost n2 smNsi tvoSen® bdkeh sumi dSe
uvedenyvdal g2 ch kPapi tvaln§ &h pSi r ojzee nr@®hzohiozdm j§24, e @2

pS2tomnost sviDtel n®ho (Prani et. kal, 2021).aZ e s evngeencghl k
ostatn2ch pRstebn2ch opat Sen? m8 pr8vpnD svDt
oplocovg§n2 n8letTh®hnepent Rov®hduhg§dostT na
m§ za n8§sledek nevhodnl vivoj porostT (f ot
odr T sit (Bhartn,)Pretzsch, 2021).

Buk v I cHaguslariéntalis)

J viznamnim druhem |istnat®ho stromu, kter]l
jihovichodn2 EvropRD a jiboz@pmdstemsi dorVgtr8
ag 35 metrT a dog? (Pastoschi et.rallJR00). U kb os et st gtjsou
a tugg?2 nedg u buku I esn2ho, pSilemg nejgirg?
i stu. KTra starg2ch jedincT buku vichodn?2h:
rozligovac2ch znak T oproti bukg laesnSmb,r ojgeh
vwgg2m(Mellekb Geh®022). Ekologicky je buk vichod

a sugg? stanovi gtn, kdegto buk |l esn2 prefer:
kl i mat em. Dal g2m rozd®|l2gk § eb unou fwll ohgd en 2pH ® d
ag lupenit® osknony)eszsathmcpsoubostny jemnDhDjg:

pSekryvu are8l T obou druhT doch8&8z2 ke vzniku
dopady na genetickou di ver ZASefiduet. a&., 281d)apt abi | it

3.1.2 Bor ovi c(Binus sylgestris L.)

Borovice lesn2 m8§ velmi ¢girokl are8l viskyt:!
pSirozenl viskyt je zaznamen§8n od horskilch |
ag po 9beé(@eEH, Oleksyn, 2008). VL e s kefublicejej ej 2 pSirozen® r
v mezofytiku. OjedinhDl e ag r ozt rtermnafydka,l3tejpalejaka a st o u p ¢
hor s kplod o h(Rokerdo et al.,, 2009). V. EvrophRD je jej?2 vNskyt =z
posl edn2ch sdmBejtejl2etwelcdhkyltedku gl ob8&8l n2ch kI
(Kel |l om2 ki2003kBodsov?me | esn2 m§ vysokl stupeR

prosperovat zar Tznlkd h mat i ckT c.h Tpooldemm2unjeek chl adn® of
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obdobnnN jako st SedomoSs k @Papdoscctrak, B0D7). Baroyice2 ho Gp
| esn? pokr T 2® % plécbyee vitr @ slkd <@k, z ek ol ogitakk ®h o,
ekonomi ck®hoe pjoidre8uo vel mi .(Diranm atmn 2006).d Sevi n
Nach&8z2 se v cca 64 typech pS2rodn2ch stanov
z tNDchto pS2rodn2ch stanovigS jsolPSprodvBn@®el
zastoupen? bDbo34é8n i c® ull asm? sjt@l5,0% awvzdaosptoa ®p eem
skl adkEdsd tjoas p e n13,2 % (MAa) 2023).

Borovice lesn2 je zaSazovs8§na mezi tgiv.okpiuonl
ekologickou amplitudu. Li mi t uj 2c2m faktorem je dostupno
tepl ot D, mno g s(Therasiug,iSechmidt, 1996; Richarddoy, 1998; Erefur et

al., 2008; Poleno et al., 2009; Gaudio etal., 2011). J ed s & o dSevinu svDtl
j en vel mi omeegizaddt 2tn®dNér ujProspNgmbispsazaske
zmengen®mu viparu. VPDagicpotdikz2ezhstIsbDo2boro
sn2grefns?t u a vy dKpBe, Qoates 1997).iKtl I3 |teend?y pr ob2 h8§8 nejl
pl n®ho nebo alespoR | 8§stel|l RGsd bdDIr wwibitde? § eg
pomndr nN (Polgno & &l.] 2009).

Borovice m§8 svou pSierapenowandiocnhi,n aknycsiel fi a h,
chudlch podm8&|l eniTch stanovigt2ch, tedy na m2s
omezenl rTst a pSeg2vg&n2. Tyto plochiyKgesHluel zn
et al., 2017; Vacek et al., 2018). TvorBdhutm$erkov]l slylsa®m? jlko Sen
kTl ovli s | astl miBobmlvixmi zlad%emuy.eme mezi mel
dSeviny pr8&8§vn kvTli | e(festnetalk20E e MP g®onuT styastt @
vigky ag r4dl0a m.e Boi I n§ a rozpukamnB§jzeéy 2kmor n?2
odl upovBbBevo m§ mMNKkM®k ha 201§ Ngkevra | i porogdyj ¢ 2

vel mi dobr® vigky, s jehlancovitou nebo v
hlinitop2slitich ag p2slitlch, hl ubokTch,

pTd8ch, hrubgtNoktt@adbys g Naghv§ 3Tl lbwal iktonRe n
pomRDrnN bohat TNaprotr Binw g£m2am. v e |l mi chudlch, j2I

suchTch pTd&§ch s hluboko poltowe$2ouj exd akli ato@
skorunou degttarut Mao s i t ®h, BO®MMikeska et al., 2008). Borovice

spyramid8l n2ny vag emakhm§auejagpBbemegin®kd@aj e dl
uspoSg8§dsgn2 koSenT, kter® jsou bohatiD vDtveny
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Borovice je typick® svI mi ekotypy, resp. Fe
LVS. Typy ekotypy | ®pe odol §vaj2 abiotickIlm
dSeviny vyskytMNgr2T z nblset i r Tezknootsytpiu se odl i guj e
postupy, kt er ® | s o(Mikepka etaldZesy Roa !l i geéimén’l ,
chlumn2, n§hekotyptH| a d hod7 Kk R §1899).

Zbioticklch |initelT pTsob2c? negativnhD na
kter® napadaj? asimilaln?2 org8ny. Jedn8 se |
b or oboghodérmiumpinastri( Schrad. ) Chev. ), Laplyogeamiukna bor o
seditiosum ( Mi nt er , Staley et Mi | | Gyclapeusma minus a mo r 0 \
(Butin) DiCosmo) ( Pegkov§,2®0uLkuPpoukup, Pegkovg 2010;
2016). M&XKIT dhclea vompProa@wibdde pwdkorn2ho hmyzu | ze
vrichol klpy &branatus ( Gy I | . ) ) , | TckSlheu b p a ks @amnicasv ® h o (
piniperda( L. ) ) , k r a sPhaenopsayarea ®h .0) ) ( P e g2kOolveg evi®l| ael, .
Li g20a89)MI ad® semen8| ky pak okusem km2nku napad
b o r qHylbbius abietis (Linnaeus)) ( DT mi A g2021). al

PSirozen§ obnwelamib ozmess cad Ruj e (Alekaandioiezn N n 2 p-
Trzci ndoqW0E) Rr$edhdvg2m pokud jde o pTdyzazar ost
t Dchto podm2nek | ep RgAckzed,d 9§ 8 a B3I Pemznik

a ujmut2 pSirozen® obnovy je z8kladpehpSedmaskl
pS2prava k obnovhRD a vhodn§ Ypetaly2009pPrdn2 ho |
uchycen?2 pSirozen® boebzn oivryt ebnozriovvijsoo ep S8 p® a v y
porosty | i gejared k Tk el@uankg o & T T Whcginiuth myrtillus L.) (
Kuuluvainen, Pukkala, 1989; Scott et al., 2000; Wardle et al., 2003; Vacek et al., 2016).

Mechyal i g egpolidsiSaikr avn2 a bylnianchudéghedddsSeh
pSek&8§gku2pen? semeaijnigiedgehy akpSed hwryasny ch§n2 m
(Gindel §8S, 2004) .

Borovice |l esn2 s bukem pSedstavuj?2 dSeviny s
kombinace ve sm2genich porostech m§ v podm:
vi znam. Borovice je povagovs8na za dSevinu d
podm2 nkyj,e jsaukcoho | i chud® pTdy, a jej?2 fyzi
efektivn?2 hospodaSen2 s vodou (Pretzsch et a

a vilh|?2 stanovigtnhR a je viraznhD st2nomilnh
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sm2genlch porostT tRchto dvou druhT mTge v

pS2znivhNj g2 porostn?2 struktuSe ve srovn§n?2

ohrogena st abBretdséchetal, 3016rForestene t( al ., 2018). VI sl
vgak wukazuj 2, ge efekt sm2 gen? na produkci
stanovigtn2ch podm?2nek, soci 8l n2ho postaven
(Bielak et al., 2014). U s mhsa2memdadrno wife&k ta zbvd
produkce na Il okalitg8ch s kontinent8ln2zm kI
borovice na rozd?2| od buku zvigen? produkoc
nevykazovala (Pretzsch et al., 2015; node Stre

ge sm2gen? zvyguje odolnost borovich porost
(Pretzsch et al ., 2012; Forrester et al ., z
pTdn2ch zdroj T obhNma druhy pSisp2v§ k vygg?
vy uwgistt anovi gtn, pSilemg optim§ln2 visledky |j

uspoSg&dsgn2 a pomRDru druhT v porostu (Pretzsc
313 BS2 za b(Bdtunlpendug Roth.)

Rozg2Sen2 bS2zy bhRlokor® je girok® a rozkl §
tropi ck®ho a subiSg2903c R®hoa lptSesmiast i ckT m znak
bnl avsg ag gl ut av(®kirsa g2 WPode@jep e d k as e Bedinast &
nagkaBS2za bhDlokor8&8 m8 kagdor ol Mdr tnminz2ikonod®ml
ud8vsg§ ag 13 milionT semen rolnhN z dospQRl ®ho
35 %. PSirozen® zastb683penzsoblSagyogteiasdP®wazastou
vdopor@s kelnadijzddt ¢ u p e n 1,3 % (Mden 2023).

BSZaiz bNl okora§ijcdh pwyodm2nk&ch |l esnick® praxe
melioraln2 a zpevRuj2c2 dSevina. Svim pionTi
pTdochranou a stabilizaln?2 funkci. BS2za tv

pSipravujo?stiSeesdrt2 npa kl i maxov® druhy dSevin,
ngsl eyt &Il ©dNdB&k, 2008; BRura, S2802m¢ . mezi s\
druhy dSevin rostouc?2 na Vv(gecvhl jtiymhrodidcky pTd,

zapl avovanl chs ouo kvad li mi nen8roln® na klimatic
mr az(Tor adn? | ek et al ., .BGotra Mgiviupnzek,pT20?2:
intenzivn2m prokoSeRovs&n2zm, pS2znivim listo\
pTdn?2 mi, kraof It or uzej m®n a na |l okal it 8ch siln
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rekulti powamiEch ( Zaleth plhbek 1;PHA942zs kI0set al
Kula, 2011).

Zhospod§8Ssk®hjoe hH $2dz & k@ rmz2nm&n ae xjteeknz i vi ty, kr
chudlch nebo pobdnagineenieckh RtVt mougenikikolieb o |
pSim2gen8S2wplpaor ost T odsetnrtaRopEntaa | se zmDni
vhor skpioclhohi@e do gVvmi nul ® kyfiolagndi m ekol ogi ckIl m
(Poleno et al., 2009). Naimi snhD sil nhD =z aScabyle nmolin@PopbBBtov
pouzety dSeviny, kter® dok&8gou odol at i mis2m,
pTdn2m pomRr Tm, sl isnikiem n( KDOdvag h 3200 Osli)l.n®ho i m
p§sma byla bS$S2za umhDle dosazov§mni®8)jtakk v Kr
vKr konog2ch. Tyto poroe§iyvmaysmbiapmadch) 2dSpai a
stanovi gotosly hporsgpod § Ss kIyj ¢h2o.dnbejni ch vigea vitng
nejedn8 se o jeRri pFom8ch?2pdruaktcT .n8hmrwrdn?2 ch
SadPNEH epgen? eak ouldorggi ecnk?T c IfUri Btaln 20072 Kuznetsoa

etal.,2010).Z pRNstebn2ho a ekol ogi ckkr®hoSyhzDke ®k s ka r
bS2zu k aBqumtaspatcauW. etK)ab S2 z u Bétufaiptbesaens(Ehrh.)

(Vacek et al ., 22000d) n o tKiol g Yat S 2(z1u9 8@r) pohléde s n 2  h (
bi ol ogipl®ednpchiml eéedu vyugit?2 RISewmSenns s | perdoodvun
potenci §I tvoS2 pouze bSezov Predigpozicams hay s  d
vhodnTch | oKaliit@icen2ch stanovigtn?2ch pl n?2

mi moprodukl|l n2 funkci

BS2za bBPkikorsy¥® svNDtlomilnost:i (Ti ebel, 20
pol §teln2ch f§z2ch vivoje porostu pS2zniv®
zml azen?2 st2nomilnNjg2ch dSevin, zej m®na bul
buku (Packham et al., 2012) umogRuj e dl ouhodobhD pSeg2vat
mTge vyudg2vat pS2znivich podm2nek pro rTst

postupnhD pSevyguje bS2zu a pSeb2r§& dominant
pSirozen® sukctesmpe rdgtnnazntihc el e,sGanat$a® i2626)n o ma kK i

Tento proces je viznamnlT z hlediska dlouho
porostu. BS2za svim rychlTm rTstem a opadem
o organickou hmotu (Vesterdal et al .ue 2008)
mi krobi 8l n2 aktivitu. BS2za sloug?2 jako dol g
ng§sledn® uplatnln2 klimaxovich druhT dSevin
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3.14 Dub z(Quercds petraea (Matt.) Liebl.)

Stanovigtnabopgtijegmmatm2.d LVS, pr os p &uYSulyusil, v g ak
Mel |l erov.PSi20@&n§odukce dubT je ovPbgkbBman®.l
gal udiyl nT mi jsomrnaSzsyl edapad$ny zenkou @dodria d ov o u
batschiana) ( Schr °der  SiKe®r ,gk20W04)zpTsobuje na rep
zvI@ludyj sou |ti&kkv® d o v a n ®Apodemrmy sylvaticastnA. flagicollis) a

n o r n Tletlyriondmys glareolus) (Vacek et al., 2009). Dubj e sl unomil n§ d S
kt ewry8§gaduje pro svTj vivoj a rTst vievanznnD v?2
Couwenberghe et al., 2013). PSi rozen® zasti®dpenzsodlhasnpsti
zastoupen 8,1 %avdopor®@s kelnadhboBDasg eoupel2B%|(Ma A023).
PSirozen§8 obnova dubu se vyskmatug 8slk®@hpopaoio
spolu se zvIigenou hustotou (Kanevac etral® 2081). t r avi r
Konkuren|n2 vihodou dubu je jeho kTlovli koS
hlubg2ch vvyggy pThkost2 a d&§vg§ mu tak vIihod
idSevinnou konkur enc?¥vorbdalxrmexntbardeh MIIjgadk T (
char akt eursitsatrilekh§ acTo zej m®na na phksielnnelxjhg 2t r
prosviytberndvent at isvini2g uvjizh oknvya | i t (Florehceletal, ®h o  d S
2004). Tot o znehwovdnobkoaspv2ITt2l en2 m baz§8I| i€ anezit| §st 2
nebo mu 9Bre8eiPmi phst,abpdSymigiptossm upyst ®mu  f r
prob2rky (na porostn? ploge zTstanou mal ® po
korunami) (Kupka, 2008). Me z i dal g2 prvky zabr8nBDn?2 tvor'lt
intenzpwvomgdnidot | e.nSt 2 pno rjoes tlanpalj ietarm20 pd&ulbov ® por ¢
bNDhem!| ® | ej i o bhledem nasptaddeln® 0 z m22strond[vpodr mg n ®
porostu (Vacek et al., 2009). PSi rozen§ obnova bRgnTm @&pTsob.
g8dnou pS2pPl¥ypuawdgpldyt 2m t DGk ® twlcuhgmiz2keyh ap
oblastechj e c har akztaeprriasvteincck 8gal udT @&2m® da pFdy
viraznhD lepg?2 kt?2mi squdliepudR miawerad rs§Jawig,
1964). Pr i m&§rn2 roli pSi pSirop®em®Mdwo2bnodejdm@russ 25 t
dSevijnejich fup&dpoSeosprvEvm®ho r T(Sttmmeta r ovn
al.,2021).Tat o pS2mNs vgagodwsdvhlIt yfgdakvdub pSec
zahub?2 neMehiodnnDj gev ezdpeThdeditbk M § e me zzalTaxd
obnovy s k(Kghleretaly, 2020). PSi u mnD| ®e apltkujedhw osel nT neb
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ngselnl zpTsob. Tento hospst@asSekl sxplupabazap
nebezpel|l 2 napadentPolgnaatal.22609)dubovi m

Dub se vyznaluje odlignimi ekologickIimi n8ro

cog se odr8g2 v jejich vz§&8jemn® i bhigotetah kci i

2013; Mal ek et al ., 2020) . Vv porostnzch sm
komplementarita. Dub vy ug?2 v § Vygag? i ntenzitu sviDtl a
extr®&mTm a roste v nad %rovni, zat2mco buk e
a pSisp2vs§ k dl ouh oPdetzéri®et &l.12018;iSaha ét 8., 2018 Mes t u
sm2genlickecipodosth§z? ke kompetici, protoge L
mor fologick® plasticithD | asto pSer Tst § dub
pozdNRNj g2ch f §z2 cQolletv& Chenpse 20@6p Ligott all, 2q13). Bez

c2lenlch phRstebn2ch z8sahT, prosviDtl ovgn? |
dominantn?2 slogkou porostu na ¥Ykor dubu, cCo
dl ouhodob®m horizontu (Maleki et algovgnggo).
Zza perspektivn? z hlediska adaptace na kIl in
Retzer et al., 2017). Z pRNstebn2ho hlediska
v mladlich porostech, zejm®na v ranlch f8§z2c!
tak , aby nedoch8zelo k jeho %pln® dominanci 3

Opti m8Il n?2 struktura a prostorov® uspoS8§dg§n?:2
stanovigtn2ch podm2nk8ch i na dlouhodobTch ¢
Forrester et al., 2018).

3.15 Je S§b (Surbus hutuparia L.)

JeS8&8b ptal 2bSs?moolue |bnl osk or ou pjieo nded Sk 0 W& rk yme z
svim biol ogi ck(Rteyd.®816)nJoes tsecrhopen osi dl ovat

stanovi gt N, pikalrel rssek ® idnS®evi ny Ronet ek § g ovue uvcyhsyot
poloh8ch, kde jig b@mtmeood). oBiosppBa|] egjakdnd
i naekotypechsvi raznou vr s thunusu (Myczkooski®lB55). J e S§H m

vysokou adaptabilitu na klima,t epl ot n2 fluktuace i dwelSmi mr
Odol §v&utcaku® a to jak na s sitvacz@anor,dsss). na s
PSirozenl eS&RByv m8kjslTch (jeSg&boudiSew) nsimr |
pSi m2genou n e fMottav20030 Diglewluz gka et vghl ed 2081)
hl ubok® ragePono®t ypTdgS&8bu mej vyggkyghujl2oka
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kl i maxovl cha stm¥dhtna stanovigt2ch extr®mn2ch
zasageny i misn2m dopadem, t voS? jeSg8b ptal
pSesy@Wadcek, TebBlakhntaad(™89)jej eS&bazheddTl egi tNj g
mel i or | re?pecelv Rdféchohyvkl ch PSRPoleS§ chp.rijmBrEMN

vyug2weahra&nhD pTdn2 hot vioarbilz oS 2up raivim§ it ha dono?r o s
dSevina tRgko z alKéka R#Y).aPrioc hs vpoljoec hv |l ast nost i

rozs8hlTch ploch8ch po kTrovcovich | i vhRDtrnl
eroz?z2, sesuvy N8esbloeidinadv i o & mi int8§poh Ikdddhu 2zt D
zal es RUsofvisldstisr 0z gi Sdv8apmr | e onbad ot bonnib $jeaaob

(Raspe et al., 2000). Je S&b pbaloxs2dl ov§gn?2vyypadatjkes pd B c h
minimum humusuvp Tdnguwmbstr 8tu (Svoboda, 1957) ; dok:!
trouchniviDj2c?2jm § 62808Pa z adeedlni kpigonT r, s kn® bd/$ e vai gn
pri m@roebhospojdalBov 8aoNtagvinch d$gaknpohled n:
pS2tompomosttse] asem .MMimAostibyl jeS8bzyyiSeraBfeginch
ngletT a nebyl o nRj dl owplSo o ®Atnalk & me ke ic kI e 3

a | e h o® elplogickRkvalenci, z ej m®na v T i I mi snhD Iz=kol ogi
predi kovat Zadhtoouwnpge é&dlIvd(Bantl, 1997).Jakuv 8d?2 Vacek
et al. (2009) etopr o jeho porostotvorn® a melioraln

pogkozenl ch svtyasnookvk mylt @ cihc ks.m st r esem

JeSg8b ptal?2 m§ v porostn2ch smhRs2ch viznanm
ekologickou stabilitu (Burga, B¢ hr er , 2019) . Jedns8§ se o0 ty
svDtl omilnou dSevinu, kter§8 se wuplatRuje ze
2000) a |asto osidluje, obdobnhD jako bS2za,
di sturbanc?2ch (Lerw&nkl?z kgt sal®. t 02@2&@&Nn.ci Bk z
podrostu jeS&8bu dlouhodobhD pSeg2vat a,posturp
B¢ hrer, 2019)h per ossm2ejcem Tjce S&§b | asto zTst§v
okraj?ch porostu, kde plipodppnamerodi ekokoygldl

et al., 2019), poskytuje potravu a ¥kryt pro
d2ky bohat ®mu apla d(uB BlgibsateTr ,a 2@I1®) . JeS&b j e
jako dolasnou pS2mhRs, kter§ pSipravuje podm?
dSevin (L2gkov§ et al., 2019). Spr&§&vnhD navr

pSedstavuj 2 strategdk® pgtoabaviigden? bdlodli ovgir z
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produk|l n? hodnoty | esa zej m®na na stanovigt?
al., 2016).

316 Jasan ¢Ftadnus ekcelsior L.)

Jasan mEepvIl[] aregle E®@c mapadSzeknkeSdo& T znamn® | §st
Asie (Kerr, Cahalan 2004). V Sever n? A meradijoaeant vwoiS2Znamn o u |
pS2rodn2ch | esT (Kashiawmnel mWi tgleas t2i0clk@) . d rJuahs
schopen r T Tst navelsima mowipdlit2c hr Tsst oVahadi ctho d m:
podm2nk8ch se vyskytuje od n2gin ag po hor sk

(St°hr, L°sch, 2004) Rostej ak na phd8rtaahgi viny, tak i na
pTd8@®hf our , 2008).®gaaky uv 8§8d?2 Scherrer et al . (2
vysokou toleranciksuchu a tak® je odolnl oproti siln®

PSirozen® zastoWwWpem¥ spabasnanostei j16 %zaa st oup
viopor®@skelnadioDas toupeld%n (Mide0283).Jasan ztepill t
l esn2ch ekpSes€@mBcphSi m2 genou ¢Elleahprg,201@d.r uhov ®
Domi nantnhD se prosazdwjse an& | ntoaun a\8is@tbowh vd mNn
tj. na stanovi gt 2 c {Honlesiehet al.200B)cVvin i djuns?2ckhe nmor s k 1
apodhorskich oblastech je jasan zastoupen :
por ost echNeshrue | gKada(1999; Matuszkiewicz, 2008). VI r aznhj g2
zastoupen? jasalhwvil enfid alne®hp wmEs&w d2ky stru

rozmani tost.i a bohateoswd (Szymumset dl.,i 2010 @Vip s sk | e |
hustota se ve stejnovRkTch | istlclGoffeaad,eni n§c
2011).

Jasan zt epi |l T v minul osti netr phnl g §@Bamesn v I r a

Wagner,2003) . V p &edeehsdent?2idlbethSjzééh ok post upn®mu odt
vSadhnD obl ast?2 Evy200p)| ¢ BRklysows k@l stoud la.s n(oxsa 11
ohrogen mnoh€BMeziarkd az1t8d mipr or ¢ 2k @ nzahmdug re myew 2

gk T d Bgeilus planipennis, kterT je pTvodn2m druhem ve v c
ag 85 % zdravich jasanT v -blet$Poland,tMccpllouglgpst e c h
2006). Tent o hmy zv¥SeglkThe Ame r¥hcyen zjpiTgs onbiilli onT | ec

(Slegert et al.,, 2007). Tot 0 ohr oy@gm%k WwerdRnT probl ®&m. Vel

onemocniNn?2 Rkopbd $Hymenoscyhus fraxineus ( a mo r f n:2Chdlamr ma
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fraxinea T. Kowalski) (Bakys et al., 2009). Tat o houba zp Tosduwm? re§ np?l o
jasanT adi k 8§ md)l estnn ojsu(Prelowaski etral], 2011). Pr vn2 z 8z namy
odum2r 8n2 jasanT Hpresoscypbus fRaxitewsbbyloeta z namens8§ny v
Pol sku v 90. | et ech008.0.Tosttoo |oente2my(cKmdeazlssskeir o z g
docel ® vlT&shtoidn2, st Sedn2? a seve,nro®. Evropy ( Sk

V. porostn2ch smhRs2ch s bukem se jasan upl atfHF

dostupnost 2 givin a vody, kde jeho rychll r
viznamnhD pSisp2vaj? k produkln2 hodnothD | es
jasanem Haeh8§8§z2 k virazn® kompetici, zej) m®na
svim z8pojem omezuje vitalitu jasanu, a mT¢
Kerstiens, 2005) . Jasan vgak vynik§ rychlTm

svhDtlej g2 mezemu wmpgRaugttu,udecg@t se Vv poros
ranfch a stSedn2ch f8§8z2ch vivoje lesa (Beyer
ekologicklTch funkc? j e smhDs jasanujasan buku
obohacuje pTdu o ¢gi vitng/l nd@nkuy orpyacdhul eljiis tr2zo z(kTt
2019) a pSisp2v§ k vygg?2 biodiverzithD bylinn
smiNs2ch j e vhodn® vyug?2vat j asan sp2ge ] a
(Skovsgaard et al., 2017).

3.1.7 Javor klen (Acer pseudoplatanus L.)

JavorklenSa d2dme skupiny tzv., AsruBpPRoa T dSko i sifianc
kter ® | ealvanit® § Isr@®® b woklinov® (Hein et al., 2009). Skel et em si |l r
obohapdudidlujezap $S2 v Qitkdostt @Dr adn?2 | ek &bhledemna 2009
svht@dmgadavky | ze zaSakddbnmhvpa Rdaikategoae o r

polostinnl c H Sevidayi ch vims&lyzze vajmika wgloee| iztast 2 nhDn’
|l okal Vit glcyhtt pS2zemsh2yeg®kmeem@mati vnhD neovl i
uchycopw§n2ozen®MusbigvMel | RSiovn@ze2®0Bastoupeno?
0,7%,vsoul] asnosti 22&avchcid ornu@slketna dnbla gteoupenz | i
1,9 % (MZe, 2023). Tat o vihoda pSedur]luje obnovu | a
hospod8§8§Sskli mJlapDs o sdeskbaydd2Sevin pomihwDl iodol r
pozdmi¥mzTm (Pol enolavtoralj.e, p2r0o0 9s)v.® ekol ogi ck
pNstovat v e s nbuskiecnh , | (EredzitphSet al. s2007). Na pr udk T ¢ h

svaz2ch (balvanitl ¢k & avw$odioambuk@opah@edte)y2 ne g
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Vygg?ho zastoupen?, a to zejm®na ve smDsi S
horskbmSevich javoSing§ch V(iRolaemouetvT Abdpu2@
jeho virgehDpginl 98t wpv ot ostatn2m konkur el
by mhRla obnova javoru kIl en(deinmetals2090vaktnbB6?ve
prostor po javoru jpS2bruTeshtpemvml snv DdlodB®n ¥ mp !l n
vztahy mezibuke m a k| enk amsund vBal@? ugovs8ny vIivem sp§r
Javorjevelmic e n nSge vzienjam®amlal sde m na (Kadand,Q07).dTeh ¥

bezesporng& vIhodsap § i fviec kTl stk ymiuk vg i :1t®a MdBweiv g tn?
| asto nedok8gou eVék kyJinnlpz ec@yjtat oo w bT v §
bezprofl, @fowwdT jeho kagddMamK enal., 2018).ulavorijef i k ac e
vml §d2 tol erujt2lc&k uk eb usSe2pntud oda Rk p 82 mNsi je | o
potlalovs§8§n sp8rkatou zvnRDS2, 0 b d(Bobowdli etjala k 0 0 st
2021). M§ |l ehk§ sekedd(dJ eh§8§kg je v2ce ned kI@rt® s2
rozng§g2 vatr na vel k® vz d&obrgenpostt3e b(aHo nzgp r ab|
individug8l nnRD, chrgnit pSed srnl2 zvhRS2, kter

Javor roste pSedevg?2m na suSovich a roklin
konkurovat buku, d2ky sv® toleranci k promn
(Vacek et al., 2018). V r8&mci sm2genlch poro:
komplementarit a: zat2mco buk je dominantn?2 kIl i maxo
zast?2nhDn?2 a preferenc? Y%rodnNDjg2ch, vIh|]?2ch

pestrost a zIlepguje pTdn2?2 prostSed? d2ky sV@
2016). Zhlediska produkl n2ho maj2 smBDsi buku a javor
porost u, neboS kombinace tRchto druhT vede
zdroj T, vygg? ekologick® stabilithD a |l epg?
etal,L2016; Uj h§zyovs§ et al., 2016). V pSirozenlec
udr govat javor |jako pig2ed%(Pigvesareeta. a26806;Haipen2 m 1 (
al., 2009).

3.1.8 Mod S2 n olmaxdecdua Mi(.)

ModS2n opadavi je dominantnhD rozgh86ensvéedh?
Evropy,j eho viskyt | e ivmizdgpoahfh & (Felreke®al., 2016).

Jdng§ 9peéoodudsSlkewi rkt esrnS8adsneo zml az ujpeT difatras)i ner § |
Pagues, 2008). Vpodm2nk8ch Lesk® republilysjtatelhD
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odolanist abd K nédvg§d2 Musile at8ralnl (2@a0d)Tdn2 vl
bohat g2 pTdy. Je scHopa®mpkRSs mezewnadt air e § | Y
modS2nu o pandaa viRehipe mcelkemenmazl. P Si r o0z e ntho dbFjemw d

pSipisov8&n do mal ® obl detie (Bukikeeal., 2002, ¥asgk. do o
et al, 2009). PSirozen® zastoupen2? modS{ptv ¢en?zkl as
soul asnosti 39 amzdspou@®skelnadibhDagteoupedi22% | i nn?2
(MZe, 2023). Dl e pal eoekod mygtipkwwladjhumphé&2 n opadavl
pTvodn?2 sl ogku pRisrka®zpeurbllcihcel gslTankovsks§, 2007

Mod92n n&§rolnl na svDobéabh® pddemdokye xhodn®
pNDstowvad%wvovni opr ot i (Vacektetat, 200a8nPd &ewv p h B m§ | n?2
vy hl egis®aBlubo k ®Twdgna kysellTch a skeletovitlch p-
m®n N opt(VaceBdta.J2009).Sohl|l edem na nedostatel n® Kkry
pNstovg&n se Isitetni§ditiG Tmonokul tury nevytv§gs?
ide§l nD tvp&eoptSAGA®EmMDILIB)., Sm2 ggre2 dopor ul ov §r
v Sad&8ch nebo v mdog&kh BlowbdSkh 2AGERID| e
okraje pofeostTchazemDdPRad&kTIsd |pdJaddmans®@z2 pr
ng§v Nt rkraj® (Vacek et al., 2009). Ve vhodnhD sm2 gemnpiSelspavag tee
modS2n viznamnou produk| n2 sl odzk&s auhju v(eB afr8tzoi
Kac 8l ek, Top@vizaj®i vysok ®rodnoty pr TmDron®hemorva®hn? h
pS2rTstu (Podr&zskIl et al., 2011).

V. porostn2ch smhRs2ch modS2n svim S2dkim z§pc

fg§8z2ch vivoje porostu zajigSuje dostatek sv
zmlazen2 buku (Soul ek, 2024). Buk naopak v p
a postiuppBejygeguje, cog odpov2d§ pSirozen® su
2013; Martin2k et al., 2024). SmhRsi modS2nu
stabilitDn, l epg? odol nosti vTli di sturbanc?

vyugib¥igtahch zdroj T, zejm®na v podm2nk&8ch
2016) . Z hlediska rTstov® dynami ky je vgak
zast2nhNn2 a v hustg2ch bukovich porostech m]
Kac8l ek, p2dims§).n20visledky pSing§g2 skupinov
umogRuje modS2nu udrget vitalitu a z8roveR v
f8z2ch obKb¥%¥mal,M&@8@0KEn2k et al., 2024).
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3.1.9 Smr k z(Pieep abled (L.) Karst.)

Smrk z$adpdrmdnenewliznamnhDj u hWBeyckB$S sk 2c2 na |
Yazem?2 t adi@EvrophD (Janda Senr kalse, u2n®@l du. kul ti v

vpodstatnD do( wejleicche LIVsSSst o v monokul tuSe), al
LRjev nadmoSsk® vI gcePS%i5r00 zaegn ® z0a0sOt dhgReewn 2 s mr
soul asnosti 430%awadsdpaurpsirkelnadiobDagseoupe283 | i nn?2

% (MZe, 2023). Povrchovl tzv. tal2Sovli koSenovi syst
schopen pSi sil nkpgamovhDudug&imen bastokr §t

kmene nebovpl dd®mmetal.1979). Smrkvml ad ®kmu vjde tol er an
ke stpoaudnRDjyvg2m v Dkpuo ljoes.taiNen 1§ p ¥ izenya | pniel s mir & k T ,
j e schopen sn8get i p T d y(Vasek étialg 2020a)meyzseank®® n a
obsahyvgakio zpirsk®bTuzn® druhy hnil ob. Smr k j
napad8n kIl oubnaG&ommamysesipideag) o 1 ZT(ka et al ., 20
v8cl avkou Armilariaostogae)i (Ler nT ,Smrok8 9v)y.t v § 8t2y prih o h o
a je vhodnhD adaptovs8n na m2st n? tlakuisknrfohkul iamat
n8mraioyz ej m®na Yshl em nasazen? vDtv2, typem vI
2004).l nterval semenhmispkvght@ans & va | i & g vesden ortTizinv T ¢ |
smrkovich porostech. Také!l vmami aba bpndm@ao gytem2d
podm?2nkami (Svoboda, 1953) .

Sn2geng§ sglkopmasi vn2ho r ozmBlHog m?S§ nitsaammrck u

vykompenzov8na vegetativn2zm r oznaeketwa§n2zm ve
2012).Ve vysoklch polohB@®hu¢eyoeneymi®mewnlBl kT, s
| 1 eni tosmn? @&teplotPatd). Nov® generace vyug2vaj? me
mat eSsk®ho porostu pro syadgeleet a.c209r ®nZviA od
takovgPraeta pB&jz2nistAjvg2humusu a sgSspgelmal2nNsys u
mi krokl imatickT] fyto sppecd m3d chk®mist anochgcBnaumagl
odr Tst&8n2 semenS§8|l kPS{(LokerB8cpbAd®B&)se nachst
mal opl ogn® obnovhRN |lesa nebo u rTznlch varian
(Lundquist, 1993). Tytoformyobnovy maj 2 oproti hod pecdad H@mu
vi hyods pol ¢evfag Rtciabundarncig? uchycen?2 pSirozen® obn
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Mayer a Otta (1991) doc h 8§ z 2 ak dd iorugh2ot r v auplatrddsnd mMe e d s ®h o
vi bRDr u,upmioy@emikum v Nt gRa slteaphd 2l R kumlasii.ni ¢ k

Kombinace smrku a buku m8§ z8sadn2 viznam pr
l esa (Pretzsch, 2003; Hi |l mers et al ., 2019
ekologick8 komplemensmrkt &@f eRthvaoalDdvyb@2vs
roste v trAlmkcd? ,buzka dok8ge dlouhodobhD pSegz2vat

domi nantn?2 postaven?2 v porostu (Pretzsch, 20
smrku a buku vykazuj?2 vygg? celkovou produkec
neg monokujlegd udag§no ceofjekti vnhDj g2m vyugit2zm pro
(Pretzsch, 200 3; Hi | mer s et al ., 2019) . Sm
klimatickIim extr®mTm, gkTdcTm a chor ob§8m, c
klimatick® zmRDnyiai kaygupha2ho s®trnlich kal
2012, Vacek et al ., 2021) . Kompeti ]| n?2 vzta
stanovi gtn2mi podm2nkami |, zej m®Ana dostupnost

Smrk je citlivhj g2 Kkysstu&m uj eaj mhil k2l zroaSreintoevlTn I
kl i mat u, zat?mco buk je v tomto ohledu st al
podm2nk38m, vietnD epizod sucha (Pretzsch et
pNDstebn2ho hlediska jehlopuli lm@®&P¢igte®@8 kupgt po®®uUM
smrku udr et sthabivigt?2ch jzemw vpeR rvoyueyreitc hs)t a
a pTdotvornlch vliastnost?2 buku (Novg&k et al

3.2 Struktural esn2ch porost T
321 Druhovg8 struktur a

Druhov§ strukturalpaertosdtrwspolysifeBeYicjhe znavst oup e
porostuuJ ak wuvs8d? Crow et al. (2002) vz8jemn® koli
ovlivRuje majamhiov@hD skid dBadspol el nagdrosts. cel ko
Duhov ® sjleo goevnl2i vRovENo zejm®na hepoopedn? cS&
mi kr ost a(Carvalhg 200inD § IS d@li ot if alkt om T, jako jsol
podm2nky ( Ku r2005%; lskiiy Asamd, 2040), teplota (Lindner et al., 2010;

Wagner et al., 2010), vlhkost (Arrieta, Suarez, 2005), topografie (Poleno et al. 2009;

Vaceketal.,2015b) , pTdn?2 p o d2002;Pklgno €t &.p2z0 Co9)s.k i Kr o mD
abioticklch faktorT druhovou skladbu oqvlivRl
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2006 ; B2,Pek4pt gkody,1896:Vacek el ah 20, 2014b) nebo

konkurence mezi jednotlivimi dSevi nami (Cava

Porosty rozdRDlujeme na porosty sm2gen® (v po
nebo porosty nesm2gen®, kde se vyskytuje pou
nebo borov® mPreaskhudtal.u20d5) Por osty d8l e mTgeme

jehlilnat® a |istnat®. Zastoupen?2 jednotlivl
pod?2| jednotlivich dSevin v porostu. Hl avn?2
PpSim2ge3nd® U 0a vitrougen® do 2D07%. (BmPgeraol epol
charakteristick T n&8hodnTm rozm2sthRNn2m jednotlivlch

(1991) rozligujeme formu sm2gen? na jednot|l
skupinovou, ostrTvkovi t®@L99Mmeho Dpluthprwdu s(tKa
vyhodnocovg&§na na tSech Yrovn2ch: druhov§ he
druhovs8 bohat®d9bt)( FDbmuihloy 8 heterogenita vyj a
i druhovou vyrovnanost (Shannon, 1948; Simpson, 1 94 9) . Druhov8 vyroc

popisuje relativn?2 zas tporasi ¢Hil2197B;ekloup1975). v c h ¢
Mnogstv? j ednotdlain®nt hpodroshhTu wznal uj eme dr t
(Margalef, 1958; Menhinick, 1964).

322 VRkovg8 struktur a

V N k auskladbu porostul ze popsat r ozdjdnrarh ov Drkelb os t w2oare]
dSevin, kter\W |eRao 3072).Fao volsk®|vl e njPlen2vyj akSov Eno
vDkovich stupn2ctlichnmboytgésdByeghup? B§) m@na® i
sohl edem na managme n(orpéQel89m)2 ZhSk | paodrn®®s ttuy p | | en
porosty dle vDku na porostvVWPkotvg&] s&vRAk®anelvd i
gi votnost, &aakvodTlodgiktldu upopul al PR JI1g8har akt e
Vacek et al.,, 2007). St abi I n2 vDkov8 struktura rTznovDk®a
zastoupen?2nejjendiandegP cvh vhRkovich stupn2ch. PSe\
vhejstarg2ch vRkovich stupn2ch je tRkT,gakl ad
1985). S ohledem na v N kow diferenciaci, r Psdhapnostijednot | i vich str
druhT dSevi no droT g Adpavsti. Ta m8 za n8sl edek
tl ougSkovou a vI gk dveglud t9a5y. ilke uw zuh Ipeod w sa& uz e j md
porostu se protor Totzdv@ug 2vijwedjnov® i,f2@7)e | es a
Jednotliv® vivojovg§ stg&dia a odigSkww®anal neT ¢
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rozdhledirtot | i vIpolstud e 8il n2010). \ad|.k§ variabilita

struktury vsepSrPacmh&zz2ch | es2ch s dominanc?2 dlI
drubfaps$. buku | esnatth)o, (Trpteuld etal., 20IR). 0 KMirn® m8 | n 2
vDkovsg, a i druhov8 variabmbhnokRubtun8ch§z2 v

323 Prostorovs8 struktur a

Prostorov§8 struktuemvpdhroodtzoni 81 momdnac vert.

Hori zont 8l n2 strukt ur pohlgdohustodytpw rjos t pug s zakm®&md

z8poj porostu. Na verti k8l n2poshireuku ujr ed npootrlo
porostn2ch pater (jednoho nebo ,1982x\W¥ateketebo po
al., 2010) . D8I e |l z e rozligit nepravi del nost

horizont8&8ln2 rozrTznhRDnost (oOlE&ABORYi.t SPtr)§ vmd
managementem | es nz2 ch porostT | ze pSispht k e zv 1
zm2nNDnl ch Yr oetal2280f@b; (atekdt@.n2 015) . Hori zont §1 n?2
stromT je ovlivRovg§no zejm®na zpTsobem a pos
hraje redukce poltu stromT pSirozenTim vylulo
hospod§&Se?20qlPRoEnp &t al., 2007b) . Pro studium horizon
porostu jsou | asto poug2van® distribuln2z ind
stromT k jejich wiéGlak] Bvang 21m@b43oud/dagmamnih | s
vyug2vsg§ny distribuln2 indexy zalogen® na vzd
a aktus8l n2mi pozi cemi S 19540 Rtelou, (98 Mduntford, , Skel
1961) . JARswuov@@®P pro studium horizont8ln2 st
di stribuln? i ndleixy rwazikuhejbBbk? g2 mi sousedn?

pTsoby zjigSov&n2 prostorov®ho rozm2sthDn2
D2ky distribuln2mordiunkrt gnr 2y pa@iSDlgRAID7A( Ri pl e
Penttinen et al., 1992).

N

Dle PrTgi (1985) ovlivRuje vertik8ln2 strukt
pak rTzn§ rTstov§ rychlost jednotlivich dru
vztahy na dan®m stanovigti . PetdlremyDbhNOoOCHha
nebo dol asn® postaven? V porostn2zch vrstyvS§8
mNDnitelng, a to pSev§gnnN z(vhRrl [&eomi) . p B toe RoA
prolgerflkektivnhD poszraV2REj 2stromT Vv tr 8 Poimok dr u
vi bnDc h prinmapdplwgn®m podrostn2m mhmspod§ S
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hospod8&§Sskimilzzgdesdbiem na vhodnlTch stanovi gt
diferenciaci porostu (KorpeCet al., 1991).

324 Genetick8 struktura

Genetick8l esnukhppaedsesaVuje kIl 2| oaddptabélityp ekt s
| esn2ch e k(Basilg, s199R2)n Tato struktura e ur| ena frekvenc
agenotypT v popd$facikehal pen¥étébl epdbemsTynamed
prob2zhaj?2 pod vliivem p rpoorddm2| ni evkl ¢ ha ekTod mh
mi kr o e v oflaukltno?rcTh, j a k omutgcs, anigracs, eidolekace , a n8hodn
zmDM¢e | Semarck et al ., s20WBE) ur &Genevh?lcdsB8eats e k
VyVvw j28vi sd Qisrtdz ennelscehc hpriocna z§samPk® $ébekke

pSenosT r epmaotdeurkil 8nl2thonebo gl echtitelsklch po:

Z8§sadn2m <c2lem trval ehospod§ 6zed on®hvog @ ¢ e svny? sho
genetick® pmpopewlrzdaoglSeveisnmn2ah girok® variabil
reproduk] n2 hk tnoamue z®l§ d®n2a vaywtgrcecvh8tneenn2 ch p o
dom8§c2ch dr®uhjTssouktzedr ojem pro pSi(G2mhoy, ob
Longauer 2014; Ratnametal.,2014) . Genetick§8 dpSedpgoklaadem
schopnosti popul ace adaptovatprost $1ead 2 mNDn|ce
k1l i matzmlikd,c hvT s kyt uobgkeemdrethl., 2012; Rodep et al., 2021).

Biodiverzita | esnzch ekosysz®mTnujj2ec?2 k o¥rpd
ekosyst ®mo v o ui, v iuthroordbruu h ov o u (genetickou).
diverzita je str8@8mceurgepepiut a®?2 dae fg ennoovt8ynpaT ,s
cog je zvl §gdl ovdhzovalni® hu drluéds[n 2 j @Mio®O%Rel baitk
Hr i vn8k20¥)X U bukujev Dt gi na genetick® variabilit:
populzad2 mco rozd2ly jmeni mpapmnBhad&8mioced ekt
genowviotkem, peajos®diSetpvy?lni, kjt2eSr2T nsae vel k® v zdE
br&§n2 vTiraznDRaehdrakial.,@ 0&dci SFJPmp, 2018).

Genetstck@ktura bukovIich porost Tgejneo vi Ims It eockkeam
sel ekc? a prostorovou izol ac?2. Buk vykazuj
muumogRuje adaptovadk8ler md agovogBua podm2n
al., 2007; Vacek et al., 2019a) . Tato adaptivn?2 Iglenleav&Kkpr o
odol nost v TlIsit rke si Tma,t ijcakkliom Coeozz atalh2016]Arandar § z  (
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et a.,2018; ) . Fragment ace stanovigS a l esni c k¢
genov®ho toku, zvd gsaebPekinm2rreledpagunu ve pr

fenotymll.gecm@gativnhD ovliivnit dl oulPolehobou st

et al., 2009; Paffettietal.,2012; Fuchs et al ., 2020). S post
navzec vzrTst § viznam zachov8n2z8sgbBehyck
adapt apomeédmcitBudouc20 generace | esn2ch ;dSevin

Fady et al., 2016).

33 Vivoj lesn2ch porostT
331 Obecn® z8konitosti vivoje | esa
Dle Pretzsche (2009) je vl v oj tlyegdsctkrfukt ur 8l n2 mi  zmPRnami v

Tyto zmRny seSdchdsutbang?2 aeadt r o p cholevh (Pretzsch,

2009).Dynami ka | esn2ho porostT je popisom@whcha
kohort. Leibundgut (1993) tento proces popisuje od regenerace porostup Ses Y%spRgn®
odr Tsdényst g§n2, dos ghIldorpady a =g Btr nkt DbaovN po

Znal osti o spont8&nn2ch vivojovich procesect
pochopen? af jarko? elk@ablyestt ®u. , 2017), il elsdyg p
byl a kvTlIIi | i dsk® | i nBaberad et al.,zLadl0n) N pPor zom Npnolknhao

t Dctpraocesdynami ky |l esn2isoekpSyso@mP zej m®On
pS2rodND bl2zk® obhoppddasSa&E€&h2 bees&s&b&hu | |
1995; Poleno et al., 2007; Trotsiuk, 2012).

Zpohl edu fyl ogenjestoiuc klIehoy vdrvwhjevihD bohat ® a ¢
(Waring, Schlesinger, 1985).Di st ur bance jako proces rozrugo
porostT pS2rodn2ch | esn?aonal ®mus witv®@mD,y @ma EY
(Seidl et al., 2014). K pochp$fznéddn2ch | esT a jejich s
znal osti @FewidimPlcehgi tT j e tak® pr ojdeudknl ont2l i pvr@e
dSeviny v hos fdhiekgeSa REH. Mease] dTl egi tNj g2 stSe
kl i maxov@&Tdi®enei mbakSedila smrk (Poleno, 1994).

Vivojovl cyklus pS2rodn2ho lesa se cyklicky
st8§dia a f8zev P$izn@rriBzSkeouvasient enzi tou vyug?

a rTstov®ho prostoru. VIivojovhoriykomtsg§ljne? vl
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verti k8l n2 struktuSe (Gratzer et al., 2004;
KorpeO( 1995) pS2rodn? |l esy m2 r n®ho p8sma vyt
prostorov® dynami ky |l esn2ch ekosyst®mT. Kr o
pozn8n? vyugit?2 r Tstov®ho pr ost @ucker eka.,r unami
2015) . Tuto dTl egidtolseadejme ntaSejbaj icrh§tstsav a
(Houghton, 2005). Pr o vIizkum pS2rodn2ch z8konitost?2 &
jedinel n® objektyj mPaz&aumy, godoPaztjFome ovv | i\
antropogenn?2mi @l995;Boasgt 2005; Vackkeet ap, 2010).

Ekologicky podlogen® a ovDSein®f pomaait ky pobch

vivoji pS2rodnN Dbl2zklch l es T, j sou apl ik
obhospodaSovsgn2 1l esT na kul (Lewisetial., p0a%). RO n Nn ® |
vhodnl |l esnickl management je podstatn® vy
diverzity tNRt®to povuwmSkdggi Vosti stoj2 tvorba
Jak uvs8§d? S@gnriqa&0®H2%clpr8g§vnNn d2ky tDmto konce
strukturovame®na pobotrd®bhn¥, kter® budou do bu
produk| n? a environment8ln2 funkce | esa.

332 Vivojov® cykly pS2rodn2ch lesT

Vivojov® cykly pS2rodn2ch l es T pSedstavu
charakteristickIm rysem jsouwmi meadmaneéntryd ocwlhk
mnoho vivojovich klasifikac?2, kter® maj2 sv
f§z2ch, sosuktoS&boppeho fyziol ogjled)iMeh vI ast
z8kl adn2 koncepty popisuj2c?2 dynamiku pS2roo
vivoj ovI(KopgOkdoR) ©br. 1), d8&8le pak vivojovl model

Kuuluvainen (2004) nebo dle Oliver, Larson (1996). Su m§8r n 2 zhodnocen?

porostu v pS2rodn2m lese |l ze popsat n8sl edu
jako prvn2 cyklus je charakteristickl sekund
pl oge S8dovhN na nhNkolika hektleneéch Malllasdwij:
jako druhlT cyklus | esa, prob2h8&8 v r8&mci kIi

per i od § c Korpe@1891;évleno «f al., 2007).
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Obr.3.Vel kT a mal T ‘{esa(Mungebetdl., 280y)k | us
Vznik |l esa jako biocen-zy je dlouhodobl proc
s e pr8vhnD na tomto procesu podz| ej 2, pTsob?2
(P o d 1sk§1z1999) . Vznik lesa nen2 tedy moment §l n?2

stanovigtnD, ale sp2ge vych8z2 z historick®ho
a stanovigthD (Svoboda, 1953).

Vel kT vivojovl cyklus | esa

Vel kT vivojovli cyklus je d&n pSevg§gnhD vel k.
zdTvodT silnTch a plognhn viznamnich disturba
d&n vznikem velklch holin. Tento vivoj je po
al., 1998).VpS2 prave®kfig8dg8rn2 sukcese se rychle g2
(tzv. pionTrsk®) druhy dSevin (bS$S2zy, ol ge,

formuj2 tzv.Vageetah,r@ni Tlyeaso (pionTrsk® dSeviny
maijs2peci fick® vlIastnosmlig§d2Vellmistr8y cehl bolraltsg
vheposledn2 Sadh excelentn2 pSizpTsobivost

dSevimsyi dk ovEn2 ext r omped d995). Ntearri dhrwidyS pi onl r s
dSevin jsou zejm®na: kr8tk§& ¢givotn2 amplituc

Tyto vl astnosti j sou sni guj 2 konkurence scC
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(Shimano,2000) . Kl i maxov@Poad8®yigAy fi§e2eh vytlal uj?
zauj2maj?2 jepprobt pdmiPrket Whits ea3). VpSec homov ®

st §deizia| 2 momgzévatet 2 n t ol eruj2c2 dSeviny (buk,
vyug2vaj?2 spodn2 rTstovl prostor pS2pravnich
nahrazovg§ny pr&vhD dSevinami, kter® jsou sch

podm2nky m2 st n2 hoTest anoprigddls j e uskutel R
pionlr s&ih c@hadpSnan et al., 2006), prob2h§ vntg
st a lieMatupzkiewicz et al., 2013). Nahrazovgn2? pS2pravnich dS
naps§. reprodukc2 semenn®ho (Bellemaeretag,2002),k | d gnlae o v T
pak typem opadu, ek ol ogi ¢ kT mi a pTdnz2z mi(Hermyp &entteyek, a mi pr
2007). V z8 vhDr el n®ml essta8dd ami nuj 2 kli maxov® dSevi
adaptovaly na | ok8l n2 stanovi gtD. Tuto ada
pSedem danou s edredtclii val cfhi xgaecnie rjaec2 na mi kr os
Semenng§ produkce klimaxpokdBhjdSeviihhknonaat ppujp

vTli pionTrskTm dSeving&m. Transportn2 vzd§le
ohl edem na jejich v8PRolanoetikabt, ohede&ha [T
klimaxovich dSevin se nach8zej2 v jejich ot

pomal ®m r Tstu v ml&8§d2 a pozdn2?2 Kkul minac?2 pS?
typick® dlouho trvaj?2c?2 I|,4§201)o Akansulade dipnmasys t 2 (V

vietnD charakteru a kvality opadu, j e ovli
st2nomilumdmhl Bheposl edn? SadhD je ovlivRov§gn
al., 2010; Harmone t al . , 2013). Visledng&8 dSevinng skl
dan®ho prZ&ytNPWensat.§jde ufmi n§l n2 | §st2 vel k®ho v

(Poleno et al., 2007).

MalT vivojovl cyklus | esa

MalT vivojovli <c¢cyklus Il esa byl pops8n na pr
sm2genlich lesT (Leibundgut, 1993; kOt n@ax o \VL® 9.
f §zi (Vacek et al ., 2007) na ploch8ch cca o
cyklu odpovkos§t.i cel kov® plochy jednotlivlec
slogen2 a m2stn2ch podm2nek. Podlaski (2004)
| et ag po nNhRNkolik stovek | etponthrawy agit e®het
odumSel ®ho rd Sesjeadwn okttlei vi ch st §diVereghk amnNn220 0(7 G
Jednotliv8 st8dia oznalujeme jakol|listgdabmst
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(Kor peO, 1982) . Kagd® stg&§dium m§ vlastn2 s
vivojov®ho cyklu pS2rodhR bl2zkTch lesT (ElIle
Z pr8ce Leibundgut (1959) byly jednotliv® f!
pouzevi zu8l nDnD. Ag Podl aski (2004) po podrobnnj

f8ze jednotlivich stgdi?2.

St 8di um dno8 Tfs§8Bin2obnovy, selekce, v2cevrstev
struktury s autoredukc?2, na nig navazuje f 8§z
f 8zi obnovy, dvouvrstevn® struktury, VZ2c
Kvyhodnogew&§ym2 | i vich | 8st2 wvivojovich cykl T
vyhodnocov8n? ( Gamoni |, Vr gka, 2007) . P
dendrochronol ogick® anallzy (Podlaski, 2004
Vacek et al., 2010) |i 2smevdadyanmpakopam®@htoT mP
2006; Jawor ski, Podl aski, 2007), kdy se veln
pater. Jednotliv® f8ze a st&§dia jsou viraznCl

je dynamika ur ] uj2c?2m,Z0@x$toa cimu (dSaermivsytiz§nnazl Vi1 @

vzni kem nov ®ovhjedm@m agleno Nvyug2vaj2 sv® rTstov

et al., 2007).o&6nin§edShwae oabjneammpak se zvygu
gi v®ho (Gamonil, Vrgka, 2007avbaNDmejmnv2tomer oyt i
vRDkovhN, tlougSkovh a prostorovhD rozrTznhNna (

tohoto st8dia je poletn® zastoupen? stromT
vysokl stupeR z8poj e, n2zk38 morwiatlaltiat oou hsotrrn
PrTmRrniTch hodnot dosahupe polz&tsmwdperostd StevamT
Mezeryvporostn2m z8poji, vznikl ® odumSen2 stron
vivojov®ho cyklu, jsodSwdlrmistiyilml e®sHpdigdv§
pSech§&szt2§ ddioa, opei mapi ckT vIigkovou niveli zac?
(Poleno et al., 2007).

St §dium optima m§ nejvygg2 ob| erdamSed Rwa b u,

(Gamonil, Vrgka, 2007). Givotnost jednotlivl]
pS2rTstu, vzni k8 tak vyrovnanl porost a dife
mTge dosahovat ag a8Aanilgeat, (1OPr3pe O St §di um
charakteristick® stromy nejsilnDjg2ch str omi
jedincT na ploge a | 8stelnhD rozvolnhNnim z§8p
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pSipom2n§ zapoj enTlt GnollsSp ohdognSosgkeln nl2e svisst avbou
et al., 2007).

St §dium jezpmadeno do z8&vhDreln®ho st&dia mal
Vt ®t o f 8§z doch8z2 ke sn2gen2? poroms8mikstzu8§so
objemu mrtvg dSeva (Gamonil, Vrgka, 2007). N
stromy nejsoup$Sehdphe msn hohtruands etd RBhbok e mPr ost o1
strukturasevt ®t o f 8zi dynamicky mBDn2 a vyv?2j2, vyt
kter® jJjsou prokl 8d8ny svDtDiacietalm?20l2at d PTRoldaedo
dominance st ar ® porostu pSest§§vs§ platit naopak
generace mlad®ho porostu. Mall vIivojovl cykl
dost8vs8 na pol 8tek studia dorTst&8n2 (Vacek e

333 Dynami ka bukovich | esT

Drtivg8 | 8st | esn?2 chs eponrao sBv]r onpasckhegyzl elfj o?oct?i ne n D
| i ds kou (Vambergen sttal?, 2005). Zt ohot o mWymZadh 8§z2 me pouz
fragmenty |l esn2ch porostT, k t et ®alesn(bejdeane 0z n ¢
al., 2014; Holec et al., 2015). U takovIichto lesn2ch ekosyst
popsS8naveh&p®. a mal T m v IiKopgddaswd).m RS 2krl edm bl 2 zk
charakteristick® svou pTvodn2 dSevinnou skl a
a verti k8l n2 strukturou, se na ¥%r%aonc?e lLkeosVk@&® r
plochy (Vanbergen et al., 2005) PS2 rodn2? nas$l ma@ebsku tvosS2z k
zcel kov® pl(oGnheyl kloe seat . aPr §wTROAF) nedot knut el
zachovalosti tRchto pSirozenlTt®lhe ekdtsgyst PmT o1
(Scherer-Lorenzen et al., 2005). PS2rodn? |l esy jsou ide8ln?2
zej mBna ,pNEastv®r ov® a d(Cormnawnat etsalt, 200X Nagel et

al.,2013). Pr 8vnD d2ky tPODmto studi?m jsme schopni

z8vislosti, kter® yfsacuon8bkierdaoil) dvmg?s.gt Ritgu dkiowsn
sm2 gehabohahl pordseadnay dobPD m§ st&§le zvyguj?2c
v kontextu pr8vhD prob2z2haj?c? klimatick® zmDh
(Bolte et al., 2010; Pretzsch et al.,, 2010; Pretzsch, Sc h ¢t ze,RT2z0n1® )dr uhy
di sturbanc? sep$ak® w2ycsh ylt eig 2c hv, al e svou pe
schopny thNDmto nepS2zni vl m tAngelstarmKuoldvaidemt a st
2004; Gt ef aBd g&kOa). 2014
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ZmNDna druhov® skladbyTJVvedh? akdporatskT, d3ev
vyt volSédzacly nerovnov§hu,s ckulea soruo s§Ted nsgngako@vnget v
2004). Buk jako pTvwyWsiRyxdeSjetva nmagem Yz emr®n g8 o
zastoupen?2 neg po p(dasek etdln 2018y o bAND dl2ekdyo vd&a | g2 f
] sou bukov® porosty vystaven® sil n®mu stresu
depozicemi COz2, SOz, expozicemi Os, extr®mn2m suchem, vel mi I
silniTmi vhRDtry a tak® | ast o (Buttoud, 2000)Bridgmanp Tdn 2 m
et al.,, 2002; K@ r enl @knd i Gallo et al,, 2014) Vgechny tyto vilivy
skontinug8ln2zmi antpDpolyz nonkdvhic poroS s a h y

PSi bligg2m zkoum8n2 dycamhkypBukovkEaljgéchs
doch8z2me ke zjigtnNn2 cyklilnostdl oGhochob®mk
|l asov®m horizontu, kter® Jsou specifick®
(Rademacher et al., 2004). Jedn2my sZlm tNchto bujgoyEok§por
strukt ur 81| nBierschke,h1®30p sMiezery vpor ost ec h, vyvol enc
pSest&rl ®ho stromu v yKeoder&vendl.22008)Bkuosloil kn Nafl enk t
prostorem je smjatk8zweingejngi2 cphS2asnst e®ma gp Kdn 2 r
horizontu. Spolu se sr8gkami a osl| uPoBmZ m se |
Vacek, 2011). St 8vaj 2 c? bukovl porost, s e kr ombD n
vprost oro8lamSpgde®@mnci, intenzivnhD rTstovlD vyv?
tl oug,8kev D (Dittgas etalD2003). Bukov® porosty ve stgdi
pl zl8poj, pl n& venidmezmdp$2 ze mn22 vielHe maxd i
(Rademacheretal.,2004).Buk ov® pproshguspSes 70 halDse vy\
kontinu8ln2 por oskwal iatsak\ avmtdin tEuchbeim & &l.,
2017).Mal ® bukov® fragmenty porostT i pSesto vy
| tyto mal® ostr TvkwRt gradh §izetjhears2o ovehddS ovvea n 1
porostech viznamnhD pSisp2vaj? ke zlepgen? b
(Nocentini, 2009; Heiri et al., 2009; Brunet et al., 2010; Schall et al., 2018).

3.4 Obnova lesa

341 Obnovn? zpTsoby

Obnova | esa, pspecleXswajn?ach?r azen? st8vaj2c?2ho p

|l esn2ch &®$enpil mxnpSiapli kaci pRstebn2ch opat Se
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atribut pNstov§8n? |l esa (Duda, 1995) , a souv
zpTsobujesheeiTickl jedobnbvwimi poBsgebmplp. Ho
typ lesa je tedy visledkem uplatnhRn2 wurlit®h

Hospod8&§Ssk® ezipdsiopy odpov2daj?2 obnovn2m zpTs
holoselnlT, vibhRDrwyh| 8pkk | e @687 AQA[L8 Sb., o0 z
pl §nT rozvoje lesT a o vymeze®Bnohvons?pod@BBskh
obsahuj e ZzpTsoby vichovy a p®l| e o] porosty
charakteristikou hospod&8§Ssk®ho zpTsobu. Si m
zpTsoby, kter® blTvaj2 Jlasto rTznhD kombinov§gn

a) Cel opl ogn8 obnova:
A hol 8 sel, kdy se na velk® ploge vykS§8ce
A clonng8 sel, kdy se na vel k® ploge vyb
zpravidla rovnomDrnhD po cel ® pl oge;
b) Mal opl ogn8 obnova, tRgba prob2h8 na pol et
kter® se zvDtgednuplocludg Je@d 2 kp d@P®Magva na pl ogk8cl
jako:

A hol 8 sel (kotl2kovou, pruhovou),
A clonng sel,
A ng§sek (pruhovg§ sel spojuj2c2 holoselnl

c) VibnRrnl zpTsob je provs§dnNDn rseproani d&Irminkv
al., 1978):

A vibnrng sel (vibNRrnl Iles s nepSetrgito

A pom2stnhN skupinovithR clonnlT zpTsob (s
s dlouhou obirkovre2m dpodowi ny do,d989.o0bmlt2) ( Mr §
PSi spojen2m rTznTch druhT sel? se vytvgSej
Tyto obnovn? céhlee dbeem ampd i kg & gesn? url it ®ho
koresponduj e se z8sadami ochrany | esa, kdy ¢
t Dgbyl iizow&n?2 veguPBem®hoetdSal ., 2010) .

Vkompl exu phRsdlebavdaol e2d ppugedmit d §@jté 2 ch Ykol
(Simon, Vacek, 2008). Pro st anoven? pNDstebn2ho c2le ve s
definovsgn2, Yl ep $i@h lobdnnouwwtmn?2 kt echnice, je velm

stavu porostu, resp. zhodnocen? soul asnich
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provozn?ch(Vacekétnlo2@f. Sch®matick® Segen?2 neps$S
visledky bez vhRDtg2ch ztrg§t, a pSospupakahd@®n
stanovi gt Nauss etpab,r20260)t Km2 st n2 m podm2nk8m prost
kl adena viznamngdgoe opSPnlolsg v et é s & & mnohdy

ik v Zlbiy tRemand mi ni stuz at P @aendetal., 2009).

342 PSedpokl ady pSirozen® obnovy

PSirozen§8 obnova jako prvek dynamiky | esn2ch
a Palucha (2005) n8&8hodnl jev, kterl z8visz2 n
Mezi takov® faktory =zaSazujeme individu§ln?
(Kershawet al ., 2016), jejich =zdr avodtnne2g ns2t advo,b Ih,i

silnlT vlivMebzlil ollralvevi® prvky pSi paodstnkzesr D str
zaSadit: druhovou, vRDkovou a (Hischletal,8002).st r ukt
Stabi | ita a funklnost | esn2ch porostT je d8na
d S e v porostu(Vacek et al., 2009).

Pro Y%sphRgn® ughgcpoeSebamopS2tomnpetienNpBeshkh

moment, a to za pS2zniv® konstel, ,a800%Basmg,anovi ¢
2011). Pro zmlazen? wurl|lit®ho dr upomstudrSsp.vi n | e
jej? semennl opad. Hospod§Sskl zpTsob po

znejpS2hodnhj g2 obnovn2ch ZzpTsobT pro uchy
(Raymondet al ., 2009). Vzet? semen8| kT a jejictl
stavem pTdy (vhodn®had ok lj2| nzzahboe zlpTed koar 8no bi o
pTdy, kter8 ¢l spojy ovl@glaos dS2vz2, pSi kter®
zvyguje se pS2sun svNDtla a v(dadek et@dlo20280podn?2 ch
Mechanick8&8 pS2pravdokhBdy tdehyykudgeavdivl ogick
nedostatel]l n§, a t o f or mou rozrugovsgn? pTdr
stanovi gt n | i <ubin, Kemppainenp 1984). PS2 prava pTdy | e
sobnov2m zpTsobem a novou n a Rychlost urgzpadi? gene
hrabanky, vivoj humusu a s t2mdgmjpadtsiobemni k
obnovn2 tDgby (Vacek, 1981). Proti vysychg§8n?
vrstvou miner §ébos?Eligd062. (Le:-n
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DalmjpSedpokl ady pro uchycen?2 pSirozen® obnov)
i porostn2 klima a porostn2 povDtrnost. Opad
semen8| kT z8vis2 pr8vhn na t IBellenaretplo20@)st n2 c h

Mezi dTJlegit® aspekty vzniku pSirozen® obnov
|l esn2m hospod§8§Sem jen velmi tRgce ovlivnitel
tehdy, pokud se vgechny fjaekd eonrVacetast gh(@QaDM2 nky s

-

=
semennéroky st pidy El limaticks pouminky
pind iroda velmi dobry [ veimideré

/ ZINNpoemnenrfeer=™
// \\ : -"')"‘“ \\
velmidebra dobry . / \‘ ........ g / \, dobré
Al § P
‘IIA \ e
priméma yhovujici 1 4 dostatecnd
.. ‘-‘/\ \ 'c‘
iV i
sporadicka malo vvhovalict "¢ nedostateéng |
E // vyhovujici
7

nedroda nevynovuies |~ neprunive

Obr.4.PS2zniv® podm2nky pSirozen® obnovy | esa a
z8kl adn2ch pSedpokladT pro vznik n8letT. (up
et al., 2009).

3.4.3 Specifikap Si rozen® obnovy

PSirozen§ obnova je specifick8 deGmel kkowH,u
Gmel,R041).Vzni k8§ jig pSi Sspr8vn® nalasovs8§n?2 fr

konl2 dosagen2zm rTstov® f8&8ze mlaziny. Vel mi
procesT na sebe, kter® pak tvoS? j eden spo
pSirozenou obnpyd choadm@PodbDasti, ve stSed]
kde se vyskytuje i v2zce sr8gek. Tyto na sr 8¢
vivoj p Si ogwy es Barghdtth Giannini, 2001). VI i v sl unce a vDt
pS2znivhnj g? oprotii n2zko pol ogRsoherrLindnerbo e xp

2002). Uchycen? pSirozen® obnovy je nejsnazg?2 n
kategorie je z8roveR z8kladn?2 kategobLR2 ekol
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a to pr8vn kvTli me n g\Vadeluet a.,2009).JeRInEMED Ip@dy  (
je pSirozeng§8 obnova stanovigtnhDt Amvodod®é&cihng
pSistupuje negativni, cog je na m2st D, poKuc

(Mansourian, 2005). NepTvodn?2 dSeviny mpohobhDndjzyt wEp®

dSevNeg8§douc?2pTnvoldert2$etv i n | ze uv®st ngl ety

vegetalnzch stupn2ch, s pS2mns?2 buku, jedl e
porosty v souvislostisk Tr ov c o v o u (Beracl eaah, 2018)u, vDtnou kal ar
(Br §ztal.,R018)ddlig2zch dTvodT bioticklch a abiot
pSirozenhDjg2mi sm2genimi porosty, odpov2daj?
modS2n, borovice i javor ml ®| dok8gou post
pSer Tst §n2 ¢ 8milojuec 2 d odcShedvrieénnyu k pohl cov §n 2 , pr ot
nevhodn® ¢®ewisny] wvySez§vaj2. Potlalen2 vIsl
vomezen2 jejich vznikal .],i 2p050e0§)2.v §\ep §.Ktiarkoo ve
spol?2mattowvtatel n®m pS2sunu vody a svRhDtla (u
z8poji). Tento prostor je n8§&slednhD vyugit dS§
buk (Saniga, Balanda, 2008).PSi nedostatel n2 oslunhn2?2 dochg#§
kredukci poltu jedincT |i sn2gen?2 pS2rTstu. ¢
kzast2nhDn?2 a po prvn2?m z8sahu | esn2ka budou |

samy (Korpe®.etNaall .ok @lh9 §j®c tk onk@g2en| n2 boj p
vodu a ¢giviny, neg oVislviDaredenMa ,po)d @ 6e)k. (NBa lttle
maj 2 sl wrSemiilny® vi hodu oproti st2nomilnim dS
tolerance kz a s t 2 Thdymet al.,(2019).

344 Vihody a nevihody pSirozen® obnovy

HI avn2 vihodou pSirozen® obnoalye jie alachhiv@m

(nepTvodn2ch popul ac? na dan®m Yz em?2) , kte
osvDiDd| Kem&hmit et al ., 2004) . NepTvodn? dSevi ny
dSeviny pro dan® stanovigtnhD. Jestli je aloc
je d8no jej2Zm vzr Tstem, vitalitau. aP Siarko®& emr

obnova poch8zkyacit poluaereproduk|l n2ho mater.i

t Dchto stanovj gvykcbhl mpehBgaegi t2 reproduk] n?2h

nevhodn®ho, S&ddkw nM®hjoi sst ot pSi |jehovacel&k upu (|

al., 2020a) . Dal g2 vi hodou j e vel mi dobr § adap

mi kroklimatick® podm2nky prost Se dvcekeTah,t o pSi
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2005) . Vel kou vihodou je zachov§n{Vacekesah,k ® gen
T

2009) . D8l e pak nerugen rTst a vivoj semen &
Nezasahovgn? do koSenov®ho Ssyst ®&mu oprotii
mechanickou stabilitu a za(Waue200bh?2 NSesd edwus &

p®l e o mlaziny. VIibhRDr pSi phNstebn2ch z§saz?2c
Doch&g§z2auwtdeer kdukci vel k®ho pbphaun]edoi@®T asai
% je vysel ekttebdh®. rfaatimnpls zace s mRegge,e n 8§kl
1992) . D8l e je mognost z2sk§nz ngletovich se
kzagkol kovgn2 a vytvoSen2 tak krytokoSenTch
semeng§| ky dapj®?2 m@o udi2stadib N do melaator,n28d1®h o p o
PSirozenou obnovou se daj?2 ugetSit ng8klady z
isohledem na pS2pravu pTdy a vylepgovs8gn? m
pSedpokl §8danTch vysoklTch pol tgeéchgkpSliar ozzpeTns® b

zvnNS2 (Motta, 1996). D&gle se d§ zvigit hodr
sohledkemnap Sedchoz?2 podrostn2, vIibRrn®BdteetT st avk
al., 2009) . Tento pS2r T st tak® poskytuje ochra

javoru) oproti nepS2mpkBwml MARMRMWa)et ckT m podm?

Me z i nevl hody pSirozen® obnovy mT §eme ozn
jednotlivich stromT (Vacek et al ., 2018) . \
dSevin |astokr8&8t znemogRuje Kespd@mouowpesifva
Mareg, . 1PBd4yidel nn kagdl rok plod2 javory, |

borovice m2vaj2 semennl rok kagdl druhlT rok.
del g2. Slabg2mezidoal bimegi vsemennTmi roky, n
znamen§ i meoncgphovpii lIsre@renn® roky nejsou pro v
velmi vhopm®cenrirey et al. (1998) pSehoust! G
sproSeNov§n2m, [ kdyg je jejich genetick§g v

zmlazen?2 ve formhRN ana® mpostupwikwel Rokw®nN¥a rmpsd.et T
Vacek,1984).Me zi dal g2 probl ®m mTgeme zaSadit nero
specificklTch mikrostanovi gtn2ch poiderergek moh
kter ® | e n(8chwark etab, p013).PSi zanedb§n2 tohoto dop
dochg§z?2 k e shi govgn? kvality okrajovlich st
zaviDtveno(@Wantorp20@lnMe z | dal g2 nevihodu pSirozen
pouze obnovu tRNch drmatTe SsSke®&m np o rkatReten®etnsaec hv§ z
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al.,, 2009). Pr o zmBDnu druhov® skl adby ] e p ak umn
VdruhovhD bohatlTcmiksé¢ichh am@enokud tur 8ch se
semen8| ky druhT, kter ®j) s al dkiSagwalk2920)dTentop or o s t
transfer je realizov8n pomoc? pt §Gobetalhr abogl
2000).Vel k® mnogstv2 m2wt Nng§lketT sel n&chg§zej 2 r

pohr omadn. BS2zy, javory, topol vy, al e i j as
vel kou vzd8lengstcbhbogth@ané¥Vzal ., 2002). U t NG
dubu a buku hraje roli ter ®n. D2ky sklonu js

jen na omezenouwrwawnsdspPloenastsemen pom8hsg§ voda a
i p T d(\datek &t al., 1996). KnasemenhNn?2 stal?2 pSevs§gnhD jec
buk, modS2n | inehdd doyigéen) okauttu bTveg zastoup
v y s o(fkofeno et al., 2009).

35 V1 ¢ h amanagementl esn2ch porostT

351 Z§sady a c2le vichovy

Za vichovu | esn2ch porostT | ze povagovat S
ovlivRuj2c2?2 z8sahy do rTstov®ho a vIivojov®h
nebo cellciGtebadMI)ATYyto z&§mNrn® z8§sahy | sou
sohl edem na stanoven® provozn2 c2le |l esnzho

zal2ng jig z8hy wu nejranhjg2ch rTstovlich f§
tylovin ag do dos (Bhithatjak, ¢90).Z| e mem®hhonhl edi s ke

dl ouhotrvaj2m8 gprovés) ededr pSedem ur|l enl phs
(Vacek et al., 2018). P S i reali zaci vichovy |l esn2ch poro:
pogadavk@ako je napS2klad porostn? hustot a,

stromT, druhov8 skl adba, zdravotn? stav | e

pr os t(Mbetdo¥, 1966; Poleno et al., 2009).

Regul ace pol tu stromT m§ za n8sl edek dos a(
s ohledem na produkci porostu (Pettersson, 1993), stabilitu (Slod| &, Nov8k, 2006) a

ostatn?2 Pounkcej.ddidnmolt |l vvich vhRkovich st§gdi?
(Ameztegui, 2017).Sni guj 2 c2?2 se polet jedincT je kompe
z8kl admacu sgpos enou z Peeuastn20l4pke ost anoven?2 spr §
a optim8ln2ho poltu sloug? t z(Vacekenald2018y v T chc
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fegen? ot 8zky spr8vn®ho stanoverej dpbegst ng g
kol T ve vipohmBD Tloduwmeuap S2r Tstlyasenapah. Assn
(2013). Me z i dal gRy nmo gvaldcahvovu | e § @ & ¢ hurvoBzenh2osstt In 2
jednotlivich dzevm2cPSposatpdp kKaczej m®na pSi
vytvoSit ide8ln2 vnlivedm2 | pegadm&tl rcihi,, pltsd redH nWy
technol ogi c k(Vacdk ethall, 8048).sTok o0 rozm2stNn2 je dTI
sohledem na r Tstovou pl ochu strpoma[viael e®nmplt oke
(sponu). Tato praviadeiooalti mgcivi hoduekti vnos
porostu (Vacek et al., 2020b).

Kvalita jednotlivlch stromT, j ako dal ¢?2 p C
zaji gSovsgna f e nloskglp 2007h u JseedineSk cséen Vol bpllr§ njoevdi nc
kteS2 jsou ze stromov®ho invent§§Se odstraR

zjistitel qHomdn, 2008)aR$2rodn2 vibNr a jeho sel
vpSirozen® obnovhD se u obnovy yRebI2@8).Menhr az uj
je rozligovg&n na individu§8ln2 ilobrstuz amh S
anebo vibnNr sch®matickl (zammPSoesnolu zrean 2p lkoagyndi®
stromu m§ viznamnl dopad, jak na kvalitu, t
porostu, ale je finan®(Rolznoatal, a009.v NP Ilveed mB zn88srao
nikterak kvalituvz § sad N rmdmeNn2sou ef ekpSivin@t eal f@.nanl| nih

Druhovs8 skladba, kter8 se pod?21l 2 jna Pl ®d @i tc
usmhDr Rov&na druhems mmPe&n 2z p Bt apamiS e n 2 vibnr
jedince konk( ®i m20@3pVacek et &.u2020b).Vy h|l 8gka | . 298/
stanovuj e c2l ov® dSeviny podl e jednot !l ivT
melioraln2ch a zpektRarj® cdlch tdSteovi wyhl §gky mt
pS2mNs pSi zakl §8d&8§n2 novipomopbeobt PceRB] & f
PSi Ma@e@I® seé ktéf|® z|l epguj 2 biodiverzitu a | ast
str&§nku pSi zpe®Rdpgl9RE;\V? g kar et tMcNeely, Schidth, 1 ;

2006).Zdr avotn?2 selekce, tvoS2c2 dal g2 prvek vI
vyhl ed&8vg&n2 stromT nemo ci(@auhher, 2015nNowakaiveka,T ¢ h g k
2020). PSi sel ekcporotstamT ezdpxSihtul 2g8gembzrkamu cho
ki ntenzithD napadlemt?e n(zpovgnko zseen2pr.obl emati ce o
vwhl 8gka | . Reyulaee® porostn? struktury spo
tvarovDi nevhodnTch jedincT, podpoSe nestej
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di ferenci aci ad &pa pevr)2 zE@ptoijm8lkn2 ho pTsoben?
pTsob2c?2 na (Léshndtal., 1999 Vacek etdl2 2018; Senf, 2021).

352 PSestavby monokul tur

Vdnegn? dobD st8le se rozvracej?2?c? se ,monoku
dovedl i dUwBhemiynzk, ¢ge pr8&vhN maxim8ln2 vige 't
jako takov®, nej s @nogelstaencttian 05).D M ke gi t esaa podsH
rol i hraj 2 mi mo p r d¥zuyknhan®&s kfay n kkceeK edikibrsagod 2 0 1 8)
paselnzho zpTsobu hospoda$Se n 2Bermhardt, §Gayr. i |l es
Ekonomickyavur | it ® m2 Se jednoduchosti se uchytilo
na tvorbu stejnorod tha st ej nov Dk T ¢ H (norokuit?) ¢ KKlinm e@trab, s t

2000). Tent o monokulturn? zpTsob pBDstovsg8n? | e s
pNstebn2ho pSedpokl adu byl apl(bpleckera2009). na ne
Lesn? hospod§Sstvaak el os v@®p aptondiz t o dmddpnain o a
pSistupovs8§no sp2ge jako jaedeadivmMPmu gladDdd
postupy (Vaceketal.,2018) . Monokul turnhD zal ogpehle® por os
bi odiver zity (Felbrretat,2010),c hailde® D ayj22 n § phoyylkmaetn 2 k
(Tul ekbwvBgauerovsej MO ) [{Bejgrz®88), s n N h o valemi

viRDtrnl mi KSeidlaBtenrowa, 012). Tyt o obttxs@Mé mv hospod§Sst

objeviivi8. stolet?2, kdy znal nh d8zwdentkoatexpot Seb a
se viraznhD zmNRnila druhov§ skl adubral ilte® ngado kp
do soul as rfDekert et al., 2017). Labil nost takovichto I
skatastrof 8l n2zm r ozpad @as, n0a3) veddskktz endfIlipohiedum2 st e c
na | esn?2 hospodadewnizslzegtm®nsae vzmNDnou druhov

porostT. Jig od pobb¥%¥hBy ztDnastebste&éh por os
stabil nDj g2 | evshtBpdieekzitos (Vacek@wigno, 2009).

Transfor mace cmoensork?2ud it ugmrlosv D & struktur8l nh

ekosyst®m | ze prov®st pomoc@GaprSensetra,veReilfe s
PSestavbou je m2nRDna jak pSemhDna lesn2ho po
pSevod (zmRna hospodPsmkt@h209. pMgebeain pSestav
je tedy c2len§8 tvorba sm2genlTch, vhRkovhD a
(Santopuoli et al., 2021). Nov® porostn? smiDsi , oproti mo r
smrku, | ®poed pov?2daj ? stanovigtn2m podm2nkg8m. N a
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vhodn®m prlozgm?2@st Dhérencovanou verti k8l n? str
ekosyst®my viraznhD rezistenl| n2 (NeWtdni201p;Tsoben
Vacek etal., 2018). Tat o bohatost |jfd expdjidna otuad®@ssn2ho

kdy j sou vyug2vsgny rTzn® druhy a kombi nac:
(Emborg et al., 2000; Kathke, Bruelheide, 2010). Hl avn2 dTvod pSestaveb
vpodobnD sel h8vs8&§n2 rTstu, kvality a zdravotn?

je d8le umochm@Bnovmneuggt Bn po gk @&lme atalm2000e snz p°
TesaS, 2000; Fahb)iBmejkbletgga&l .budduxchosti pSic
|l esn2ho hospod§8Sst sotvislsti sghk @obBEs M®muk | v mati cko
(Sturrock et al., 2011; Vacek etal., 2021a).Pr 8vD prob2haj2c2 KkTrovco
v2ce podporuje dynami ku pSemPohomoBokulstt wmurk2
bohat ® ekpoHlyBata®m921).Dl ouh8§8 doba pSevodT je za
sn2gena, takaprdosSvi®r pSihobpov®sthwv®yug2t dSev
v h o d(®w®nning, Skov, 2007). ZmNna | esn2ho hospodaSen? by
pSestavbu |l esn2ch porostT nap$. opugthDnz | a.
vRDkovi schg§hbadowouwBRrpdNzk@PRabbs pod@/&ekes

al., 2018).

353 PS2rodhN bl2zk® zpTsoby pRstov§n2 | esT

PS2rodhRD bl2zk® zpTsoby obhospodRjSesvgn2zabsges
na trvale udrgitel n(®adenoeeas, 2009 Thod p hdbas Ppeordza Se n 2
nNNDkoli k charagémr jstinlnkke8dS§yet Pmje odkidg oa
viluln® p®le o lesn2 dSevp®@lyi ao jegli® hl @omr2 s
(Pretzsch,2008).Pogkozen® a chSadnouc? plogoystjyssu ap3d:
a odol(MPhPYRN0). Vyt vg§S2 se optim§ln2 struktur
di ferendloeapDdn?2 opbmBemm sa phNstebn? a produ
hospodgBenn Huth, 2017). Doch§pSedkhodu od plogn®ho
skupinovit®mu nebo i ndi vi du §Hamahmao88y pl s o b u
vyug2vs8§no spont8&8nn2ch procesT tzn. pSirozen
(Bettinger etal., 2016). Vyt v8§ S2 se a podporuje se v2ceWl e
dl e funkl|l n2ho zamNDSen? a mogmlosdém Il man®famk
vyrovnanost (Vacek et al., 2018). Sohl edem na t e ra®ostupnostjsow s no st
vyb2r8n2-dd@rgewm?d) technol ogi e pogkozuj 2c? mi
(Ca n et4l., 2017). ZpS2stupnhNn2 |l esT ve formhN doprav
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ekologicky a ekonomickyvn 8 vaznost i na ter®nn?2 Kkl asifikac
| esn2ch (®ocingkin?ROL; Watkins etal., 2003).PS2r odhN bl 2zk® phst

nen2 omezeno (8dmpims pddesmebherdbo for mou. Kagd
zpTsob je vzce | menhN ext(@oalkzitvn?B2l @MY edy i
2016). Me z | nejdTlegitnNjg2 pS2rodhN bl2zk® zpTs

vibDRrn® hospodaSen?2 (vI bdduewhld) a9t oV &2 tpwrad:
z 8§ s o(\sagek et al., 2018).

VibnNrnT hospod§Sskl zpTsob je charakteristic

t ®9 e [(Fraokgeeal, 1978). VI bNRrnlT |l es je vrcholovim pr
zpTsobu h oSaniga deBoarik,2007). Tent o zpTsob hospodaSen
vibRrnou tNgbou jednotlivich stromT (bez ohl

ploge par@sklchnaaaselpkésédvechch Wsec2ch. A to

Vvr Tst 8n?2 spodn? a stSedn?2 vV I s porogtu (&romort, D g b o u
1946). Ve vi b & mmesé se neobnovuj2a ani @ sreniy podle glochy, ale podle

pol etnosti. To vytvg§S2 prostor pro rTst vel
objemovi a hodGehbok], 1R §KVset vi bRrnTch | esz2ct
gabl onovitost a je snaha o maximalizaci dive
(Remeg008). Tento hospod§Ss&linejpdBoh? sm2 Sa ayg
biologickou racionalizaci (Sch ¢2@11) . Jak uv§d?2 6 vilhofrarsli ulse g
pSedstavuje nejvygg2 forméldepga fehal exisbs
zej m®na na vhodn® druhov® skl adbDb (stinn®
podm2nk8ch, a to zejm®na dost @bdmh)i @Polemo o gst v 2
etal.,2009).Jako z8kladn?2 n8str o] pr o obh\Wsketet, a i

al. 1978). VIibnrnl 1les je charakteristickl
nepravidelnost2 rozm2stRDnich stromT. Z§kl ad

tl ougtNhRtdv] geker ® svou s po(Aremmoy, 2009).Plocha T mi v .
porostu je prakticky pl nD hzoaplzmohmak,| nplyoesrtto rk ¢
vV.gemi r Tfs& zoevmhimi |l e s a. Tato vistavba je konti:t
url it ® (Kergaywflid). Tr val ost produkce a stg8lost I
takov®ho jsou z8kI| adn?2Polenoy §996) vI MRz ®hroe j li @&
edafick® kategorie, kde by se vibRrnl | esn?

a svhg?2 edaPrigfak @099 5adBohattd ewsm@thev npaotroosst u o

pohyb vzduchu a sniguje vipar. Tyto porosty
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v Nt r(Aoteno, Vacek, 2011). DI ouh§ doba vIivoje jorestoruot | i vI
vibDRDrn®ho | esa zaruluje vel mpTdAmo®2009.0k oSen
Odol nostii pSisp2vaj?2 i sp8danBpugm &OGd wluinim k
2010). Pro spr8vn® stanoven? vzorov® ,(viktrenw$iar
zaj i §gSkontnuitp,eehnoe j v2ce vyug2veg§ mkdealry tzladw@Rkna®

LiocourtoDldl &alvcet (al ., 19609

Spojmem |les trvale tvoSivl (Dauerwald) pSige
v Eberswalde Moller (1921, 1922) i (Sieber, 2013). Jeho mygl enka | esa
tvoSi v®ho, kterQuv®emsli rovggnias muk pwle§t nesht |

s¥s pNc @eup, 1927).Pr of esor Mol l er pSesnpD m&htaater
ge to m§ bit vgeobecnhD platnl hospod§Sskl

technick® znaky a neshodov al(Stiesseet af,e202@.8 d no u
Spostupem | asu Dauerwald | ze definovat trval
je zajigthDna trv&lagder ¢ d@denadetas,£609)a VI chov a

por ost T prob2h§ pod krytem jempak e 8 sk @k 0 e pios tois
dostatel|l nou porostmlaxzB§bhdm dSevFstsem, toroy

cennlch jedDighoT a0 meejnto § Ig Akdus THelliwell, 1997).

NepSetrgitelnost obnovn?2 tRgby je realizov§gn
zpTsobem bez v e(Pdeha 1996;hPoléno steall 2009). Vs oul|l asnTl ch
podm2nk8§ch je les trvale tvoSivli ch&8p8&n | al
odpov2daj2c2ch a hospod§®ebey 2013). zJa gomled c h d S
mozai kovitTl, vRDkovDh, tl ougSkeohhosppdaSovami
zpravidla jednotlivim nebkombkunmictovimal mpl Wl

pasel nl c Vacekrevak, P018). Funguena princi pu biologick®
resp.na vyug2vsgn2 pS2rodn2ch sil ( pt@édukeeren§ ot
takovli to les je rezistbobrn®y20I@xioti kIl i mati c

PNDstovg8n2 por ost n?2teoreickyoRobner,afzarkmgddd atlr val ®m
upl at Rov&ntesvndddhuporostech (be@acektetad,du na
2020a). Z 8Seémljaed pSechod od pl ogn®dovihdouw$lonanse n ¥

jednot | i vI(Prbtzsck t2008mT Kagdl jednotlivl strom
zpohl edu kvality a produkce, na tomto z8kl ad
(Graham et al., 2007). Rubner neuv§8&8dnDl ¢g§&§dkit ehad syphoaddmsls k
kpRDstovg&n2 porostn2? z8soby, sp2ge vytvoSil t:
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z8§solZpTsolkyer® umogRuj2 p®i opPodeowd nmh z §
skupinovithR clonn®m zpTsdlews,.e uirvRar\fa®key BT s/ ®k
al., 2018).

354 Specifika phRstovg&n2 bukovlich porostT

PSi pRstovg&n2 bukovijeljighr kvtaT ijt@atdTVihégirto@d
zr Tstovich podm2meakuh uksSiov dWarpidr ekaly 3010; Peters,

2013). Bukov® porosty tedy rozdDlujeme na kval.i
bukov® porosty a porosty se zpogdhRnou VvIchc
vysoko hustotouzp Si rozen® obnovy (umRI § obnova min.
kvalitou Rjeenkigncet B®nD ROAB)I)t N2 Dbukov® poros
pol §tel nespBestachou jyadamc T K@stofskyuet al., 1986).

N§sl eduj?2 porosty se zpopprdsynwes kvtlecrhloocvto un e prro
g8dnT vIichoXanieddb&n@&hm p®le o takov®to porost
pod2lu vtrougenich pitomdrskT okt Jv§rswin@l i eadi
(Gt efan] 2kPod2@13s)oul asn®ho stavu porostT | sc
vichovn® Ra&rssahtyy horjgou kwvdhiospodaSovsgny ex
vnNDkterTch pS2padech | s o u(Gefaol KRoGiefarl R r2@0k;onst r u
Vacek et al., 2018).

Ccz2 | pNDstovs8n? buku |l esn2ho spol2v&leehivypt
kmenem, kterT | e c gWagnedemal,s2010)tVIimemdwan bukovT
porostT zrm§rongt ¢cly, vpokud se jedn8kwol obnd®wvlh,
pokud se jedn8 oProvbnn?ovau8 suanhD|lsoeu.st anovuj e nej
vi gce (@Gtenianl| 2k 2014BdDgé @8, proSez&§vkov® z8§sah)
nNg8§sl edoaat 81 et T c hvz B voktiena stavu @arolstu (Vacek et al.,
2018).Prvn2 f §ze v|Twjheo vwl woSje dau rvd ossl peldlind s tpio.r oNset g :
vT bnr eoml sster meRwl cad rp2S e r o s (Rbzénbgrgardtiak, 2008).

Prvn2 proSez§vkov® z8sahy jsou situovg&ny do
se zde nega(Patersn?2013)v 1 DAt r pRejd? cas ed Rreokstted S2¢ci
sniguj ? kval] etiunoSpheactiff2ink §m buku | ze zaSadi
udr govat vhodnou por os (Mataji, Narmimaniak, 2003).Unteazitat or e g u
vichovnlich z8sahT m§ blt m2rtnv8o rabgn (VialedkebeSr, ne s
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al., 2018). Z8poj porostu nesm2 poklesnou pod 0, 9
mus 2 z Ts zapofenos mi&inae. Si | n8 hustota porostu napol
| i gt Dn2 Kk f(freeist]1980;uSkss, Muller-Stoll, 1980). Genet i ck 8 predi sy
bukut vo$2dl i ce, kter® jsou pro (dalef2andi2&qj 1@Or
tedy dTl egit® taphkov®tao pedina®kowat . Z8sahy
pl ogm®&i vi du§8Il n?2 (@oppmp Herroabir, r@007). B u k pSi uvol nDn
schopen velmi rychle wvwVstgataviod m®ih oe fpe lotsit om M
mezery (Caietal,, 2021). N&s | ednh bukagvejlemiz viTygcehnlTem rpeS2 r
uvol nhDn?2 anl 6d ®me(Re®s, 2013). Dok 8ge zvDtgovat prc

kapacitu koruny v souvislostisu v ol nDn2 m a(Messéer, Mikinthaz 2000).

Me z i negativa pSi pNDstovgn? bukovich porost
krozr Tst&n2 korun do §g2Sky, vytvs&§Sen2 neprayv
i zakSiven?2 k mene (Sd h rvtek, rZ02f ©@@ m peafpail.,2008).
Obnovabukusohl|l edem na |jeho st 2nonfPetritaroesal., 2008, bezpr
Kruegeretal.,2009.Pr ot o jsou vyug2vs8ny nejlastnDji clo
hospod8&8Sskl zpTsob, n®@msreienal, 2010; Wesiergreniebalr n T )
2015). Kul mi nace bRNgn®ho vIigkov®ho pS2rTstu u bi
pS2rTst kulminuje ag kolem 80 |l et, to znamer
vel mi kl adnhBD a sil niVazxket d.p2018)y Sprk®h2or kvadkiu s e
bukovich porostT mRn2 negativn?2 individu§l nn?
jedinci, kteS$2 n§slzeadn b ubpoeskit (Bovicina@tRli, 2007).2 | o v ®
Zporostu jsou phadPdnilvl ko odstraRovsny jedi:
n e v h o(@stréfsky et al.,, 1986). Vz 8vi sl ost i na stanovi gt. j e
nadnRj nl c i{Vageleeddl.2@18). Pro vichovu se nejlastDDji
modely podl e Gtdelihaa(Poledoletal., 20D7b)S ¢ h

z

36 Pogkozovsg§n? buku sp8Srkatou zvDS?

Gkody vzzvni&?aj 2 pSev8&§dgnhD na nejQukoretal,2al%; | es n?2
Fuchs et al., 2021) . Gkody na |l esn2ch porostech zpTsol
kter8 st8le zvyguje sv® polVacekn 204ty . st asry2 (
hospod8§8§Si se d2ky tlakTm zvRSe dost§vaj?2 do
pNRstov8n2 a obnovhD |, Mad3eh,p@008) T COheygenmnvli
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nNkol i ka Yan8ossosb®nall vy , na nhRkterTch |l okalitgch
vyphRDstovat novou generaci porostuchoPaz Sminto S
se jinak |istnat ® a rsam?nglecnh® vplokroovsitcyh nfe8dzazjczh v
(Pfeffer, 1961; Nopp-Mayr et al. 2011).

Soung8l egitost |l esn2ho hospoad§lSasdmw®N averyrs |
probl emati ck§g. Jig od poloviny 19. stol et 2
vytl ouk8n2 snag? |l esn2ci bojovat ( Kegsksold, 1957

zvhSe pot Seba pochopen2 slogitlch potravinoyv
existuj2. Mezi hlavn2 dTvod mTgeme zaSadit,
kter® by mhRla blt Y“mRrn§ %Y%gi vno@una 20908).ost Sed
Pgivnost prpcpSaetd?2 j dke® poskytnut 2 dostat ku
nadbytel n®ho pogkozov§8n? porostT (Val a, 201
zalogen® na pSimhNSenTch( Sltawep,ch2y®T)N.N Fp§irica!
okusov8&nzmmmTgp8s§ael ektovat nRDkter® druhy r
d2ky | emug mTge dome?2zti dkreu hzonviRiMdsavenphe 2006 i

361 Gkody okusem

Gkody okusem maegpspgemngeme | etorostech, jehli
semeng§lc2ch nebopSav®@En®@ighe @adt @0 cm do 130
2015). NejvhDtg2 probl ®m j enjle @luwykw zteenr rhil m&Inrk
pupen a jedinec se tak nemTge efektivnhD rozr°"
ag tak fatgln2z dopddwermetakddog; Fachsiet ap, 2621)T s t

avgak pSi i ntenzivn2mu a o0pakVepvlann@&muu zoaksutsauv ¢
rTst u, nae ztaejdiyg tkDn2n &mud d$ttulrny See bsoni guj e j ednak
(tvorba vidlic, deformace kmene atd.) a zvy gsejkeonkur enceschopnost
(Mrkva, 1995; Fuchs etal., 2023). Pogkozen?2 zvlI 8daj? | ®pe vit 8§l
pTd8§ch. Silnl a opakovanl okus mTge zpTsobit
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Obr.5. BonsajovitosSprhhvkdel @e®@m2 baugu (foto aut

Pokud se okus odehr8vs8§ na vDtg? ploge, mT g e
umiI|l ® obtnomtya pP/S2 padn tpzavk. mwuysl2e pdépl @@ @2k, v areiban
Yapl n®mu nov®mu2 nsel egraBn2prodl uguj e doba zaj.i
finanl n2Gwné@kdt®al90) (. Okusem trp2 vgechny c21| 0\
jsou vgak pogkozovs&§nyppedshaoindjm®opD kKasetbup
1996; Motta, 1996; Vacek, 2017a). Dr uhov® prsderepnte®puznsgm

i stnat 1 ah jedleq¥acek et al., 2014a). Zj ehl i Il natTch dSevin
pogkozakw®mMND zm2nNDn® | etddle® (do,ungdlsa stkdleh ) s mr k
borovice. Zvzil Snngkcohd 2m] sazkc 2¢kuima, 2008% kterizita bkesu n 2 ¢ h

je d&na tedy poletnost?2 wvolnhD ¢ija cvhkzowdle,
porostn?2 skl adbou a zej m®na (Reimosermyossbw, v ec kT n
1996).

Porosty pogkozen® okusem s ¢utchan,)1996)j.e diym&rnkad tng
zvhNS pro terming§ln2 a boln2 okus poug2v§ v
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stol il kami bTvaj2 na zbytc2ch |letorostT a si
se jedng§8 o slab® vihony je Sezn§ mledapHanNner
odtrgenim I Tkem. Okusem kromhD gppBGkhaoap zvnNDSe
HIl odavec zanechS8vaj2 stopy ppoS2tzleath®c 2|cghstria ¢
zaj2citopy po zubech neblvaj?2 pa (Mkmale5syvT hony

Obr.6.0kus termin8ln2 (vlevo) okus 1 @otomuton 8| n2 ¢
pr 8§ce)

362 Gkody |l oupg8n2zm kTJry a ohryzem

Loupg8§n2 Nenmnmnk8oldob2 a je nejvi zfCukameDgl. g2 u j
2019a, 2019b). Zv NS odt rche8 vig hk T riueneenebb zkzo Senov i ch
n § b N(NGpp-Mayr, 2011). Tot o pogkozen?2 se dRje, kdyg 11

Loup8n2 kTry prob2h8 nejlastDji na mladlch |
se na kTSe vytgosmahr2a0@8horkak uv§d?t aBGhgey se
porosty odol 8vaj?2 a zvl8daj?2 pogkozen?2 | oups

kdy zv8n\s§ suelhk® | §sti kTry, takow®tpa oppdrzaemidn
infekc2 dSev,amlkpSnT cphe vimi Ik e Bteréumsangudglehtand),m  (
kterlT zpTsobuje | er (lLeenronu§ kh,n i 2007hetije|vddk@, e In® ust r o
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maj 2 sn2genou vitalitu, stabilitu, pS2r Tst

pogkozuj2? mechanickou stabilitu dSeva, vel mi
kvalita dSeva se n8sl ednl] Tpurnoaj,e v2Wj0e8 )i. uNegjjevjliz
gkody tvoS2 jelengdalrwh®ej lkaetrfj iv od 100 do
kmeni . Loup8n2 je tak® zaznamenan® u mufl on?
koSenovich n&§bnRz2ch (Mrkva, 1995) .

Ohryz je obdobnif2makozddolu@®ngesohryzmpempro
obdobtoblV vegetaln?2ho klidu kTrou neproud? m
Toto pogkozen? je tedy m®nDnD IiRozmanztak, 2005).0 str o
PodobnhD jako |l oup8n2 ohryz zpTsobuje zej m®n:
typi ccka®,8cvh jsou pS2tomny stopy Sez8kT. Nejl e
(Gvarc, 1981), 4glUeli%Sibst998)t nPodS&SkernDniyako u | o
stromy nS8cnhfyelknc® ka napad§8n2 dSevokaXNalric hou

pogkozen® stromy v2ce sensitivn2z na klimatic
(Cukor et al., 2019a,2019b).DTvodé dup&§n2 a ohryzu nen?2 pSesnD
j ednat 0 nedostatek potravy, n 8 wegdstatkens t r e s

vEpn2kT a dal g2ch miner8ln2ch | 8tekkT8¢er®
(Mrkva, 1995;Mal 2 k). 2007

363 Ochrana proti zvDSi

Pro ochranu | esa proti tlakTm zvRDSe existuje
se vgdy odv2j2 od druhu ¢gkHNalc®dnet, 2008)kZal i ty |
gkTdce je povagovsgn kagdl givolignld nebo
ekonomi c k d\reysent at 8l.f 2007). VochranhD | esa proti gko

vyug2vsg biologick®, mechanick® a chemick®
nadbytelnou d&8§vkou ekonomicklch zdrojT do pr
je dodrgovsgn2 minimblaeatanTazunud6movelBiakneml

gkod8&m na |l esn2ch porostech (Gvestka et al .,

Bi ol ogi cks§ ochrana spol 2v§ v e zdvnyeggonv28cnh?
monokul turnz2ch por ostech j e (®ch&ar-Dorenzea,t o Yag i
Schulze,2005).PSi rozen§ ¥givnost je d&8na hosaeod§Ssk

i vli astnost mi pTdy (okyselovgn?2) a 1 mi semi
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podrostn2 hospod§8SskI zp @tsalo 1998). |\Veesl kr@? znknlo ¢(sG
kvalitn2 potravy ppS2orchztnelB® P&S2maoadils 2 2wz kT ch |
a | istnatdRo sptoartoksetny kse Sov®, bylinn® a travinn(
tlak zvhDSe. Listnalte®p grSewWqinwyn opsSiis pprvaag t2Sekd 2 .
nab2zej2 vDtg2z mnééfatvv &alkddrD). Dabni 2o | poagsitcvky® o c h |
spad§8 tak® ohSdwmNASeB$ehv poltech, pomhRru pohl
dodr govat normovanl® lksglavycle vil&Swe2r &ch je vgak n
i nhDkolikan&sobhoBop He kinMeobems|j@ vyt vsSen tl ak
porosty (Poleno et al., 2009). Me z i bi otechnick® zpTsoby oct
obTrky pro zvnRS, kde je zvnhRS pSes zimu pSik
|l esn2ch porostech. I IJp Seazci hnyocveanc®  j oebl Terncze  zpvolXs
gkody na | esng GWhe ptalg #98F: 2 ¢ h

Mechanick8 ochrpo@daspapbPDip3edsStavuje opl ocen?
nemTge dostat tkemudSemeéndn?2 Kjie vyg2vsEno mno
mechani ckTch(Lpr m8 k Se2M)kMeachani ck® ochranou |

cel ® porosty nebo jen jednotliv® stromy. Ne ]
oplocenky. DSevhDn® kv Tli sv® pomRrnhD Kkr§tkoé
pl etivovl mi (Mapdr,®208).nTkya mna j 2 del ¢?2 gi votnost i
v2cekr8t. OchraoalpoceosekTjReotmsovDiD i finan]|n
vel mi spol ehl iv§. Opl ocenky maj?2 i sv® nevlt

pTdy se vytvg§S?2 kWasdyHEmee DPOOSEStFT tak® sni
plochu pP®i zyt&vbND oplocenek se mus2 dbgt z
opl ocenky, pSedevg2m kv Tli druhu zvDSe, kter
zvhNS2 se vol?2 vigka 2,5 ag 3,0 metry, proti

a proti Br nzIv2N Sa  |1er5n a8js e2k,,0 1n%e%t8r)y. (Miugka opl ¢
dl e m2stn2ch klimaticklch podm2nek. Zimn2 ob
mocnost?2 snRhov® p$iNikchitwky okalprndtch sd aw Dj 2

je zvhDS nemohla pSekonap!| dgnuimah @DI0OBJenekr
ochranuj ednot | i vl ch sazenic nebo stromTm vyug
ochrany (Vacek, 2017b). Tyt o ochrany jsou vyr8bnNDn® z tyl e
pl astT. Ukot ven? opl TtkT se jev2n$2akov otbrte2ny
snDhem). VDtg?2 pol et iparodtutvd goord@/dvat a lomtrolavath r an |
doch8z2 tak zpravidla znehedettak@a®Oe)2Mexr § de |lig?2n
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individug8l n2 ochranu mTgeme zaSadit ochranu
tvarovanlimi toulelky z plastT, |i dr 8tnRnl mi
kontrola a %Yprava dvakr 8§t do roka. Obl as se
(Zabloudil, Korhon, 2005).

Chemick8 ochranbBRpsotl agwuhDShej(eRasher apdoru2gk,v avhasc
2021). Princip ochaodamwyz osvpaodl l2evc8h vna b8zi pr Tmy:
repel @orst €t al, 1985) . Oget Sen? sazenice jsou dz k
neatraktivn?2, a t@akleér kyalchut201®%) vTZi8kl adn?
negkodnost tRchto repelentT jak pro dSeviny,
Repelenty pTsob2zc?2 kompl exnBD nhorzi8Zkd mtdun 2 d esl
aplikace zvnS2a ipgrnootroovsSenyr epel efi Gy e ®taBhe i no
1998). Repel enty se vyug2vaj?2 proti zimn2zmu a | e
d8l e pgkt®en2 ran jig vzniklTch. Repelenty
nap§$. ml adl porost chrgdemenel@t DREPMIN eami NnIg
repelentT je ovlirioRev 8nbdbdev,i noju,sobem vIisad

sponem sazeni c, |l lenitost?2 ter®nu, VvIiskytem
kochranhD lesn2ch por®ezdanus omue guivs§tdrionvwa n\d ¢ h
ochranu lesa vydg8§van® st&§tnomtostsleizmalm@k 3 s k
vilet aktu8lnhD povolenlTch pS2prédek§R0#A.eji ch
Repelenty k ochraniD | esn2ch Kkultur se aplil
provg8§dnNDn pro ochranu I|listnatlch sazenic a

dvojice kart8l T na dlouhlTch rukojet2ch s f2f
Post 8pklentT je vyug2vsgn pro océatrlamhu df ewilr
vys8zenlch v tDhDsnPjrazeChpehenske®PBo2Plg) post
ochraRuje i postr aRaehoeval20®3).ky s pupeny (

3.7 Ost at n2 oohemocy & médku a
371 Biotick® ohrogen?

Jak jig bylo zm2nhDno buk Il esn2mspe8mnleatvécezvwoh
Avgak buk je povagovg&n za dSevin sp2ge m®nh
nedok§gsestavit extr ®mn 2(Glasengtalk (B0LY). Jehaexistenaee s u

a odolnost jedospf akBuosdm2weh a pS2znivich st
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napom8haj 2 jde budoucwal (Famg, iLechowicz, 2006). SvI skyt em na
pTvodnz2ch kérespoadljéit §cehho geneti ck§ jsethaob imiivtog ,e |
stabil (MedwIraol8).Tito geneticky viznamn2 jedin
bukovich |i sm2genlTch | enInpPs®bws i md tloowlBmEn?2 ,
bi otickT mi negati vn?2mi | Bom,i t Bl 0d aVvhany)z 2 ani a @ k
negativn2immi 4 ,nittled k ® (k ov y (GekC lateain,2007; takger, z mNDn a)
Bu Ck a20pl).

Me z i vi zmmaywh2®ni t el e ohroguj2c2 buk | ze za$
(Calliteara pudibunda L), kter T map$okliadzpwTsobil holog2r
(Hei er mann, Sc hd¢tlee rpRagke 8 Brupkocoecls fagisuga Lindinger)

a motT |l Hr an o (Stauaopus fadi L.)b Gom etlal., 1996; Mazzoglio et al.,

2005).Bej | omor k @ikiblafkgd) ¥ 8b e j | o mo r kHartidiolalannulipes) §  (
vytvgSej2 na povkrtcehru® |zipsTtsTo bhu§jl2k yz mengen2 | i st
avitality. VI skyt a inteneywajzaBapasders? issma kIl i matic
a konkikat iNapPphden? mTge nejl astDji pozorovat
pSirozen® obnovy. Tomezi p P io ol dDEnawnBukumT ear u gi t
pRNstebn? | i nnolsets n¥%t pnN s@PkicibwkkE ethal., 2017). Dal § 2
potenci 8l n2 hrozbou pro starg? lokputk olv®k opvdr o
(Taphrorychus bicolor Herbst) ap ol n2 k  ZAgiilus miridie L.). A| kol i j sou t
druhy broukT v soul asnost.i memM@A bakto® ®a ploe D S

klimatick§ z manmT g g ej i c h dopad viraznnD prohloubi-
osl abenfTchsestgm2nlenou vivyabviESéu,i de€énkt pod
pSemnogen? t NDc hitakatosi Mo lun2§a)T dc T

Nekr-za kTry buku, pSedev Necniaspp.vobsedsthawubijs
z8vagnou chorobu, kter8 vedE@Rak ketvah,d2020)t 2 a Y
Pogkozen® dSevo ztr§c?2 svou kvalitu a vRtgin
pSingg? znal n® ekonomick® ztjetotpw.dTWVa zlned n?2
dopoaow8mbni mali zovat pogko(Mibtelretas,202D.mT pSi t N

St ar ¢o?v @rasty mohout r wMtskyt em neSpdrrakvt®hro® vzni k§ v
nedostatku v8&pn2ku v pTdn, zviglesawytvdmkDisltnl
mrazT. Toone pr p § @sreo 1 y 7 Prki § inachRanickl mvlastnostiodz dr av ®h o
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dSeva a je |Jlasto n8§chyln® k hnilobR, cog sni ¢

(Durrant et al., 2016).

Obr. 7. Viznamn2 gkodliv2i Beijnliadanmdm®k dikikaufagl ve§& n 2 h
Hartig v jign2m Pol sku (vI ev oNectdasogpdu m2nra§ ns2t SkeTdrr

Slovensku (vpravo)i (fot o: ZdenBDk Vacek).

Bukjevnej ohrogenhDj g2 f8zi sNa&®Klo? Ivknv® ¢le mohwey kb
zkonzumov&na di (BuslsdrofailL.) ip(Frausndarf et al., 2016; Drimaj et

al. 2020), anebo se stanou zdrojem potravy pro holuby (Columba palumbus L.),

p N n k aFungilla(coelebs L.), my g i ¢ e (Aboelesnug flavicollis Melchior), no r 1y 2 k
(Clethrionomys glareolus Schreber) a dal g¢2 druhy volNacdk, gi j 2 c
2017b).

Mezi dSevokazn® houbyyked a9 arduinptéetkopytoritbh av ® b u
(Fomes fomentarius L.). Jehovi s kwy §gi v®m d Se v D NDoviivgite dw Tazvroa mre

stav stromT a | ej i c(@ristohiletbal, 2023).dVlyce | g tuanb iplriotnu k
dSevn? hmoty prostSednictv2m rTznlch me c har
pol 8man®mv®tee® trhliny | kor n?2 sp8ly. Vv

charakteristick® b2]® podhoub? (syrrocium),
(Schwarze,1994). Houba zpTsobuje b2lou hnil obu, kter
viraznhD naruguje jeho mechanickou pevnost. I

mechanicklch trhlin na kmeni, cog znal 2 z vl

(Dyson et al., 2024).
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372 Abi otick® ohrogen?

Abiotick® ohrogen? zahrnuje Kompl exn?2 soub
prost Sed?2, kter® mohou zpTsobit osl aben2z, p
porostT v cel®m jejich pSirozen®m are§l u r oz
mezi nePgg¥agmi oti ck® stresov® faktory pro b
s jinTmi listnatimi dSevinami ni gg2 odolnost

Dostupnost pTdn2 vody pSedstavuje kl2]ovIl ||

bukuu pSilemg jej2 nedostatek ovlivRuje nejen
konkuren| n? schopnost VvTli ostatn?2m druhTm d
Vizkumy ukazuj?2, ge buk je na pS2sugek nejci:
obdob?2, kdy i kr8tkodob® obdob?2 sucha mTge v
korun (Rukh et al ., 2023) . Fyziologicks$8 odezva [

viznamnim pokdtesemvedoiddbsth pSi80m2rn®m ag i
suchu, cog vede Kk pokGebauar etlali, 202®. Hiyatr asiy m tc R 8
vodi vost kmene se pSi suchu sniguje o v2ce
kambi 81 n2 aktigwricthy leettokkonutbhd ©g meng2m polten
2020) . Kritick® prahov® hodnoty pro buk byl
|l i stov®ho vodn2ho potenci 8l u:=04 MBa nejgfow dnot §«
detekovateln§8 hydraul i-163k 82go meMRa2d o IS8 z ¥ ok me

a defoliaci, a pSi -28BM@Pateansfirade misg ¥ &h an ed u m?
koruny pSesahuje 20 % (Schuldt et al., 2020)
Vysok® teploty v kombinaci se suchem pSedst a

Experiment 8l n2 studie proké8&lan®dy , vagei bakt udr tg
pSi zvigen®m deficitu nasycen2 vodn2mi par al
vihkosti (Hesse, 2024) Ext r ® mn 2 | et n2 sucha zpTsobuj? u
spojen® s vylerpg&n2m uhl2kovich rezerv a zv
byl o patrn® zejm®na bRhem vijimeil202DRbkhsuchT c
et al., 2023). Mr agkwow®y pogkozuj?2 kviDty a | er stwv
mrazuvzdornost buku vykazuje vysokou schopr
primordium mTge -B0t N iGsbodta ®014)g do
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VDt rn® pogkozen? nepSedstavuje vliznamnl f ak
odolnosti VvTli vRtru neg u jehlilnanT (Schgt
% pogkozenlch stromT vyvr&8&ceno a 30 % zI| omer
j sou n§gRydmddhar, 1996). Ledovka pogkozuje pSedevg:
neg 30 cm DBH ve vygg?2cHIl apdlahp2820kZ ncehl i vyt gIn&c
ovzdug?2 (ozon) sniguje fougoggkymtekiDefofiom akt i v
duszku kr8§tkagdgebDr Tpodpoal e dl ouhodobD dest
(Bytnerowiczetal.,,2007).Zapl aven?2 naruguje transport sacl
ethanol u v koSenRenn g Kireerugz,wi2e0sled) . ZhutnhDn2 p
vody a Wilierv étral., 2002). Pog&ry viznamnhD pogkozuj?2

adaptovg§n na oheR (Maringer et al., 2016

38VIiv klimatick® zmRny na rTst a vIvec

Lesn?2 hospodg§Sstv2 je klimatickou(Kidemdnou oV
Sedjo, 2007).0v Il i vnNDny budou rTstov® podm2nky, poros
el i kog jenmuhd vy 6B xdowt§ [Sohoeme, Beenierh2012; Pukkala,

2018). Vi sl ednlT dopad klimatick® zmhRDny na | esn?
intenzitou klimatick® zmBDny a |[,i2@l3).kZaru)nrae a k ¢ 2

klimaticklich podm2nek stanovigthD bude tvoSit
(Lindner et al.,, 2010). Vz 8vi sl osti konkr ®t n2ho Pp®chbstu
stanovi gt DamTigmatzimOkl ch podm2nek pTsobit na
tak i pbawdrn i, Hi | sHisane et @s2018). RPOt1 3dSevi n mT
bTt zvigenou keskahov@n2 COnto jev mTgeme S:
(Ubanetal,2011) . Vlips[iseocbkeentA m zmRDn k| i mazmDnbay t e ¢

potenci 8l u stanovigthD pro pRNstov8§n2 porostT
tol erance a n§r &lusltasn¥dlht d@ietndp a d.nP0I0k § m
Tato zmDna kIl ipmadwn zotaanen\8i gt n2ch podm2nek
vegetal n?2 stupnBhD smDrem Kk nYagek ®tral., 2@&18).et al n?2
L8stel n® sn2gen2 tohoto negati vn?2koocenracisunu |
CO2 vat mo s {T@l®le et al., 2014), atonej viraznhji v ni gg2ct
stupn2dkento efekt m&Tgan2n§sbkede&nce dSevin
p o d m2 n(Kageketal., 2020b).VT sl edkem t Rchto k!l imatickT ch
tlak abioticklch a bioticklchadgiimb tpbd@m2nrak §
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sohl edem na KkTr olkzexolveodio kaatl(Fapter ¢t aln 9872 Zemek,

Herman, 2001; Teshome et al., 2020). Zhor §en® podm2nky pro pDhDs:
sjeho nepTvodnchat hiyg2sthSedmnoh8&ch,naytl 0d utj 8
stanovioghtl2ecdhe ms na k| i rimd et &.®2009;sKpinsok Kuhavl |,

2006).

Ol ek8vsg§ se, ge z8vagn8 a | ast8& sucha se s
ekosyst®my v dTsledku klimatick® zmbDny (Kol s
podm2nky zpTsobuj2 zmhRDny ve struktuSe |l esT a
Nabuurs et al. 2007). Podst at n® zvigen2 teploty vzduchu
pokl esem sr §8§gek bNDhem vegetaln?2ho odudob? vV
pravdhDpodobnost dlouhlTch a intenzivn2ch | etn
by sm2 genRlejebukiblavtny simlkyoub,Tt zakl §d§ny pouze
stanovNgdésthat ek sr8gek a intenzivieBpgethsuc
veget al n2 c(indseral g 2014).h

RTstovg§ odezva dSevin na klimatickou zmRnu s
| asov®m hEeBizbgen200F)i =aej m®na | pogunemnimtaniddn T m
vigkovich vege (vanbmeéta.h20I6)t RigprRo[z u mNN2 t Nmt o pr o

posunTm | e kl 2] ov® ©pro tvor bu strategi 2 u
podm2nk8ch kIl i(maulieek@iVi gRoy ® vegetaln2 stupn
regiong8ln2 r8&8mce klimaticklch podm2nek, kter
Y hospodg&SskTlch |l es?2ch, jeg |jsou domi nantn

( Svobodo,\2@09;¥dcekatlal. 2023). Model ov8§n?2 dopadT kIl i mat/|
poskytuje dTlegit® podklady pro navrtkowvgn2
( Mi ndc&g areni ma z8YD&)e R sl oug2 jako vDdecky
ekonomick® zdTvodnhRDn2 pro uplatRovE&n2 adapt a
(Machar et al. 2017).

VIiv glob8ln2 kil ieseank?o <ks®t &mMmidnzatnt2agen® strese
kompl exn? a dosud nenz2( Kbo stt a t°,ed0nHXdt ddrljaanddn D n
makroklimaticklch faktorT hraje V[Jvazhanmnou r ©
konkr ®t n?2 ekotyp a specifi(kran@®r ema.z2030] Demat i ¢ k
Frenne et al., 2019). Takovs§g§ diferenciace mus? bTt pod

pTvodnost. porost T, makr okl i matu [ mezokl i
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stresovi mi faktory doch§8z?2 k synergicklim

identifikovat (Sv o b o dVWWo e n 200% Brang et al., 2014;). Odo |l nos't dSevi |
viraznhD otvdki@ oPDnastrespekfivd # Yy ast nost mi podl og?

humi fi kace, kterou pozitivnhD ovlivRuje pS2ml
pomDry v z8vislosti na obsahyBoar Tkwkaa20@st) ahlu.mu
Leuschner et al., 2006). ObecnhD plat 2, ge ve vygg2ch nad
vygg2ch |l esn2ch wvegetaln2zch stupn?2ch, je |
zat2mco sr 8gek | (Oittmaeetah,2003).n 2V dmisg a2t etk pol oh§8clt
hlavn2m |limituj2c2m faktonemahedaod3tatek svEBEQ
se zde projevuje zejm®na pros{( fedaiel®t malyyg
LtvrtT lesn?2 (bda&tbalen 2 bsetcin@eP znal it za pSect
maj 2 teplota i sr8gky obdobnl viznam. Tento
smRDrem k vygg2m stupRTm nar Tst§& viznam tepl ¢
smRrem k nigg2m stupRTm naopak§ rwiszreamnwltzea@l
(Machar et al., 2017).

381 Rozg2&ewnkwukaoykont extu klimatick® zmBDny

Roz g2 Slah 2 sdjgkojednoho ze z@8kuhilsne odaSelvcihnEvr oph

(Packham et al., 2012; Chianucci et al., 2016) hraje p Stir val e wmdre@wint2el n ®
hospodaSen?: dBolle etgal., t2004d; Barma,l B o §(e201d). Jeho viznar
nalezneme nejenve k ol 0 gi ¢ k ® nDrobyElevara. 220 1(4) al ev,eltkalk ® m
viznam z ekonomiShéd@ftietakh 20&3). Jebokdaminanceves t Se d n 2

Evronpal vI hkT ch ag m2 rwnsu bsniocnhtT &lhn 2pcThd §nkaldenho S's k T
mTge blt Ellemberg®9pKe zhorgen2 n&§slednhD mTge d

konkurenceschopnosti (Foteliet al . 2003) pSedpok]| SBiledanT mi z
et al. 2012; Machar et al. 2017). Za viznamnl negati vn207f aktor
stanovena sn2gen8 dostupnost vody, kter8 s

ekosyst®mT ve .sveSedazZblEvmaphl awkz§riNDm2ubuk,lei mat i
zejm®na ve stSedu aymd&rmr nsly ®hlor arzonziXy 2%emBgno
(Leuschner et al. 2006; Bolte et al. 2010; Kr 8§ | Z%tlale2017). Gessler et al. (2007) se

zab8pr ot miiseahylalud §v§§eah severjgvbethodwmhN stude
vI hkT, nykm2eprezentuje aktu8lnh vhDtgiSmh bul i
jihoz8padn?2 tjoemunaprcohtl a tepl T, kterT do bud
potenciongln2 klima bukovT crh§ waozmmssttTi vrea skiSie
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zmNDny jsou v2ce pS2zniv® podm2nky pro rTst b
(Kr 81 etlale2017; Ko |1 e8&.,2017) . P SPmanagdmenbh d skodaSen? ¢
jehostrategi e byekndl ogiSklg§ .t e knzikaoBeidleekas 2014;
Schelhaas et al. 2015). Kr amer et al ., (2010) =zdTrazRuje
zmNDny mTge v®st kengtyweavi@ks$mrakturovanl m poc
Yuzemd skgtwhu ji g bRhem nNRkolika generac?, €
syst ®mu | esn?2 hl e opsrpSocdea Seunl2amsur en et al . (2
a zmengenl pS2 s 82 sal §preokd uskncii g ubjuekug 2l cehs N chloo hv§
Se sn2genim obshthlemj eodpm2dgen iVIipStgmmg datsri §t
dus2ku ovlivRuje spr8&vnl rTst semens8| kT, a
(Dannenmann et al ., 2016). Sn2gen8 dostupnos
n 8§ s | end egkg 2 produ&wy g @g? opnraswdDpodobnost mort a
2013). Vkontextu kKmDmpatijek® Tl egi t§ i slunel nz
mnogstv2 Yhrnu sr8gek a sez - annehztytsd pulncetlyn2jcho
skvin( Gi mTnek et al ., 2021).

PSestoge je buk vn2m8&n vgeobecnhD za relatiyv

stresor Tm, jeho wvitalita a produkce | sou S
zvigenTmi teplotami a extr ®&mn 2 pd023k Kriutmeat i ¢ k T n
et al. 2017). V nigg2ch a sugg2ch poloh8ch b

v®st k pokl esu jeho z28238l) a u pNeano?p a(kV avcee kv yegtg 2 a&lh
poloh8ch mTge jeho vI znabnVacekstal 2018)eAddptmoen et a
buku na klimatickou zmRnu zahrnuje zejm®na vIibhRr vhodnl
pSirozen® obnovy a pRstovg&n2 sm2genlch, strt
zvyguj?2 odolnost a stab,2l0ildy &laggOjchivaceki @Br a
etal,202la) . DTl egit® je tak® vyug2vsgn2 pS2rodh
nejoptim8lnhRNji se jev2 vibRrnl zpTsob hospod

zmNDny a podporuje dl ou Bradetno2014vGtteaflaint]y? kp oerto s

2018b) . PSesto je nezbytn® sledovat mogn®
pSizpTsobovat |l esnick® strategie aktu§8ln2zm |
vietnhD rizika suc Kautzen@tkall, 80477 Vaeek et bl.p2028l) . ( P S|

radi k8l n2m nezhorgov§gn? klimatickTch podm2n
druhem stSedoevropskTch l esT. Adaptal n? 0pe
diverzity stanovigS i genofondu (Kramer et a
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F.sylvatica 2050 RCP 4.5 F.sylvatica 2050 RCP 8.5

-10 0 10 " 20 30 40 -10 0 10 - 20 30 40
Pocc class B verylow [[] low [ extended Il core

Obr. 8. Vivoj bukaw drelsemdehm ma pB¥epi kDjigrat ¢ vl
pesi mi 3t (V piKoghetat., 2022).
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382 Hospopd aSebadkem bRDhem klimatick® zmRny

Jedn?nejzvhodnhDjg2ch n8stroj T lpersm2rchizwojr ostled!
pS2rodNzpTspl@Pt ov&Bukl psav mnoha ohledech i de
tento typ hjospotdamsemirl nT, dobSe regeneruje p
optim8l n2ch podm2nk8ch vykazuBraag et gl.s20pu vi t
Gt efan|,2K8bpt al .

Koncept pS2rodhR bl2zk®ho hospodaSen?2 stav?2 n
di ferenciaci porostT, podpoSe sm2genich dSev
kter® naruguj 2 pTdn? mi kroklima a kol obDh ¢
stejnolvPDkdrostT k mozai kovitIm, prostorovh i
jednotliv® skupiny stromT rTzn®ho vDku a ve
podporuj? adaptabil it Messeaet &.] 2016aB 0 ¢ &I®0 ae xd tr ®@a
2016b; Sanigaetal.,2022) . VIiznamnou roli zde hraje vI
kdy je c2lem nejen produkce kvalitn2ho dSev
dl ouhodob @&olenb et al.j 2009;tGyt e(f a2022}% k

Prakticky se tento pS2stuplipDrodedy|j ¢ezejymdi
skupina tzv. c2lovich stromT, kter® jsou po

vzni kl ® mezeryvypbRopSrinyolzlee o u obnovou ( Gt e
Gumi ¢c hr a,2023)ePtr oaldosagen2 vygg2podosde Pwshaddna® s
pNDstovat buk ve smhRDsi s dalg2mi dSevinami,

dopl Rujeyyea g2 w8 nf{Fuchscer a.j 2D23). Ve vygg2ch a chl ac
pol oh8ch e tlreand8 |k mbai noascveDdbuku se smrkem z
druhy vyug2vaj?2 rTzn® vrstvy pTdn2zho profilu
V. nigg2ch a tepl ej g?2 c hkombihovah sdueanh zji gmelfoimo d n ®
dubem | ekhem® | ®pe sn8gej?2 sucho a vysok® te
porostu i bNDhem extr®mn2ch epizod sucha. Vel
a jedle bNDlokor® na stanovigt2ch s dostatkem
v koB@moprostoru a 2sniysgig?vyrkTasztzuovou st abi |l
suchT ch o\Vadek &talg202la). Na sugg2ch a p2sbuktTch s
kombinovat s borovicz2| e s n 2 | kter8 je odolnnDjg2z VvTIi ne
zapojenich porostech mTge bTt bu@odled dmoaddobB
2016a).V podhorsklch a horsklch oblastech se o0s
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ml ®| e m, kter® zvyguj? ekol ogickou stabil it
rozmani t os(Pretzpch etoak,t2qQ1l3). Vel i ko st tNDgenTch skupi
pSesahibvatr T4 cod umogRuje vznik mozai kov® s
(Schdovso). Takto diferencovan® | esy vykazuj
odolnost VvTli suchu i ¢gkTdcTm a z8roveR vygc¢
2008; Vacek et al., 2023a).

PS2rodhR bl2zk® hospodaSen2 je tak® spojeno
odumSetd®dva a podporou pSirozen® obnovy, ¢
ekologickim funkc2m20%®4)a. (BraBmciet achdpt al n?

doporul ov8no sledovat posuny vegetaln2ch stu

podporovat genetickou diverzitu (Kramer et al., 2010; Vacek et al., 2023a) . V1 z k u my
ukazuj2, ¢ge mozai kov§ struktura bukovich | es
hospodaSen2, zvyguje jejich ekologickou stab

klima (Lapin et al., 2008; Brangetal.,2014) . Takov® porosty jsou
extr®mn2m vikyvIm polas?2, suchu,?2016dVaoeki c kT m
et al., 2023a).

V. praxi je vhodn® zal?2t s pSestavbou vRkovl
st Sednh starlTch porostech, podporovat skupi
pestrou vRDkovou a prostorovou strukturu. VI
skupinov®ho wIbtlormut o ohl edu nejvhodg009).§2 met
Visledkem je vznik pestrlich Ilesn2ch ekosyst®
ale pSedevg?2m odoln® a adaptabi (Sbaetd.) i bud
2022).

383 Adapt al n?2 opat Sen? proti negat invan 2 Imais np?T s

porosty

Pro zm2r Rovg&§n2 negativn2ch dopadT zmRn kIl i ma
opat Senz2. Probl emati kou adaptace | esn2ch po
dl ouhodobnN zabTvg Sada autorT (nap$S. Spittle
Bot e et al., 2009: BogeOa et -@A, ,2QD24%; HUFp H1

Y LR je strategie adaptaln2ch opatSen? na

porostech soul 8st?2 N8rodn2ho | esnick®ho pr o¢
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opat Sen?2 zahrnuj?2 podporu pSirozen® obnovy,
managementu (FOREST EUROPE, 2020, BMEL, 20 2:
adaptace je deflieckkd@w&ma jnaekd2&Anivich vIiivT a

opat Sen? pro vyhnut ? se, nebo zm2rnhDn?2 tDNch
mohou vzniknouti ( EUROPEAN COMMI SSI ON, 2014) . Ten
zohl edRuje nestabilitu klimaticklch podm2n:

hospodaSen2 v |l es2ch & sBbgozBnkentzIli kspdgko
et al., 2014; Forestry Commission UK, 2025).

Aut oSi Spittlehouse, Stewart (2003) popisuj?
zamhRSit . V. kagd® obl asti vymezuj 2 jej? rizi
opat Sen2. Z pohledu |lesn2ho hospodg&§Sstvz2 |
pops8&na jako efekt pravidelnTch vin vysokTch
dSevin. Mezi olek8van§ rizika mTgeme zahrnou
viivem pog8§rT a pSemnogen2 bioticklch gkTdcT

dSea, redukci pSirozen® obnovy a n&rTst vIsk

Forzieri et al., 2022). AutoSi uvsgdnjz2 | ak
odol nRNjg2ch provenienc?2 |l esn2ch dSevin, zave
i m®&wRlitn2ho dSeva, zaveden? klimatickTlch p
a definovgn? principT krajiny odol n®AyTI i p
2024). Mezi dlouhodob§8 opatSen2 |ze zahrnou
transferu osiva mez i ni mi , zavsg§dhDn2 alternativn?2ch ge
druhT ( EUFORGEN, 2024 ; Forestry Commi ssi on
hospod&Pfshkhonick® obl asti se jedn8 o zvligen?

obnovn2ch z8sahT, d8hevpakdaeamPynpod®s kY. oble z i
|l ze zaSadit zmBDny krajiny zamhRSen® na mini ma
al., 2014; BMEL, 2023).

Adaptaln?2 opatSen2? je potSeba realizovat a
strukturu | esa, tak aby byl Il es schopen | el
na tuto strategii je potSeba pSij2mat rozhod
Ssoglt? t ®t o adaptace. Adaptace managementu
hospodaSen2, zejm®na maxi m§8§ln2 vyug2vsgn2 p$S

genetick® diverzity porostT a poltu vyug2va
zranitelnl chlL ,dS2eWwlis; (MHREST EUROPE, 2020). T
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prTbNgn® zhodnocov§gn? a upravovsgn? zpTsobT

poznatky, mRn2c2?2 se stav |l esa a pS2padcn® zmh
Schnabel et al., 2025). StSedn2? Evropa m§ vV
naps§s. obl ast mediter8nn?2, kter$§ j e podst a
klimatickT mi zmNDnami (Lindner et al ., 2010,
Jak wuvsg§d? Vacek et al. (2020) c2l em adapt al
nej vt g2 pestrost.i druhov® skladby, a to jak
z prostorov®ho hlediska. C2lovg§ vichova | esn
etal,2016), kterT 1ze spatSit ve sn2gen2 citli

Ke sn2gen2 a zamezen?2 rizika velkoplogn®ho r
zvigen2m pestrosti druhov® skl adby, kter$§
dynamick Tch zmRDn&8ch rTstovich podm2nek (Gi mTnek
2025). Tradiln2 hospod§Ssk® dSeviny, kter® |

skl adby, je vhodn® doplnit a n8slednhD podpor

jsou BS&8ba, osika |i ol ge -CAR2024pno et al., 200
Brang et al. (2014) wuvs8§d? posilovg§n? adapt al
diverzity dSevin pomoc2 pSemRDn porostT, zvV
pSestaveb |l esa a pRNstov§gn? rTznoviRkT ch por
variability v r§ mc i druhT lesn2ch dSevin. Tyto schopg

dl ouhodobou a bohatou pSirozenou obnovou pooc
obohacen2m dom8c? popul ace popul acemi z tepl
2024) , vichovou ug®rc®®st Tejnerhedulriabilitu,
selektivn2ho tlaku prostSednictv2m fluktuace
zvigen2m odolnosti jednotlivich stromT k bio
a to silnhRNjg2mi vieBeahVymi pP%t ovBRoYy mMmid) ouhT c
rTstovim prostorem jednotlivich stromT, pSe
porost T, a to zejm®na pSedlasnou obnovou (.
pSestavbou, udrgenzm relativhi nakz&g§®kaeBsoby
porostT a sil nNj g2 miETGGAc2024 FaréstryiCoranfissian i, mi  (
2025;).

Kritickou vizvou pro |l esy stSedn?2 Evropy | e
druhT dfewliemdkvu rychle se mRn2c2ch klimatick
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2021). Olek&8v§ se, ¢ge prob2haj2c2 chSadnut?2
povede ke zenDh@&wm® vst r ukt uSha etlale261p). To Myemotdoz e s

v®st nejen ke ztr8tnN ekonomicky viznamnTch

soul asn® ibtiyodievselr zlt Vacek et al. 2023a; Konic
jak lelit ztr&8tnND rozmanitosti, produkce dS
budouc2ch klimaticklch podm2nk8&ch, by mohl a

stromT poch8z&jtea® Z irgegnagiT,podobn® klimatic
2016).
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4 Metodika

41 Charakteristika z8) mov®ho Yzem?

Hl avn2m z8&8jmovim %zem2m pro zhodnocen2 dyna
porolylyKrugn® hory @stkatkm2nogehoS2 Krugnohor sk
jesenick® subprovincie byl VyEuropearebeectg(Ragusv r e g e
sylvatica L.): A promising candidate for future forest ecosystems in Central Europe

amid climate change (Fuchs et al.,, 2024). Sou| 8§ st z8] mov®hak &z e m2
Turecko,v i z | GrewireResponses of European Beech (Fagus sylvatica L.) and

Oriental Beech (Fagus orientalis Lipsky) Along an Elevation Gradient Under Global

Climate Change (Fuchs et al., 2025). Z8 ) mov® Yz em? byl o v zahran
0 polskou stranu Krkonog aD&lRDenerckdiugll s tr Kgtu
zmNDny kIl i mat ue bsytlS esdrinogvgnt&ma spol ohami na %ze m?2
K S t, vizn lynpact of technical water retention on European beech (Fagus sylvatica L.)

resilience and growth dynamics (Vacek et al., 2025).

Krugn® hor yjsamobkstkpeacagéi ck® pro studium | esn?

se vyznaluj?2 odlignTimi, avgak extr ®&mn?2 mi k1 i
podm2nkami, kter® z8sadnhD ovlivRuj2 rTst,
(HI 8sny et al ., 2DPDl1l1Krbgo®shetyabe, r@a@dpdost 2

republ i ky pod®I stg&tn2 hranice s NRDmeckem a

zat2mco Krkonoge se nach8zej? na severovlich

republiky a ¢$8®el nD zasahuj 2 .i bad poobllsaks& i ¥%zjesno?u c h
vysokImi srg8gkovimi %hrny, chladnTm klimatem
kter® v kombinaci s historickImi i soulasnlm

dynami ku zdejg2ch lesn2ch dlOSystPOUWT SkK&ddlee
Trval®v T znnu® plwch§mei z8]) mov®ho Yzem? byly si.
vigk8ch v r oz5bileazg310pm@it bPTITGMIT n§ rol n2 tepl ot a

t ®t 0 obl ast.i pohyb@jagv@ MyzmezRhodhody odpo
charakteristice horsk®ho klimatu s viraznTl mi
ObnN zkouman® obl asti vykazuj?2 virazn® rozd
mi kroklimaticklch pomRrech i v historidi VYL
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Krugn® hory jsou typick® dl ouhodobou antrop«

prTmyslovou | innost 2 a i misn?2 kal amitou dru
ovlivnila slogen2 a vitalitu zdejg2ch |l esT (
pSetavuj?2 %Wzem2 s viraznimi pS2rodn2mi grad
alpz2nsk8 bezl es?, a jsou viznamnhD ovlivnhDny
siln® vDtry, inverze | vysok® sr8gky (HI &8s
i de 8l nkediowdomi | okalitami pro studium |l esn2ct
[ abioticklch linitelPfehlFeudc hg §keltadalP ch 20 2:

porostn2ch4patamwmatidTh plech vlkarsnn® chepublice, NI

Polsku a Turecku je uveden v Tab. 1.

80



Tab.1:PSehl ed z8kladn2ch stanovigtn2ch a.porost
Reference TVP GPS St & N(; g .m.) v EZ);ES- Slzl;)n Lesn? (fnfhsa'l(; t V Dk Zr—;krgen- )
Fuchs et al. (2021) 1 50A38' 37" N, LR 804 E 23 6S 280 170 7
Fuchs et al. (2021) 2 50A38' 34" N, LR 800 E 20 6S 280 170 7
Fuchs et al. (2021) 3 50A35' 50" N, LR 682 SW 12 6S 337 170 7
Fuchs et al. (2021) 4 50A35' 50" N, LR 679 w 10 6S 337 170 7
Fuchs et al. (2021) 5 50A21' 31" N, LR 672 SW 5 4C 64 130 3
Fuchs et al. (2021) 6 50A21' 31" N, LR 668 sw 5 4c 64 130 3
Fuchs et al. (2021) 7 50A35' 19" N, LR 633 NW 8 5S 396 170 8
Fuchs et al. (2021) 8 50A35' 21" N, LR 637 NW 5 55 396 170 8
Fuchs et al. (2021) 9 50A39' 03" N, DE 662 SW 7 4s 247 150 7
Fuchs et al. (2021) 10 50A39'03"N, DE 665 6 4s 247 150 7
Fuchsetal. (inreview) 117 50A30' 08" N, LR 523 17 5F 260 134 8
Fuchsetal (inreview) 12 50A21' 40" N, LR 738 SW 11 5B 485 121 7
Fuchsetal (inreview) 13 50A21' 30" N, LR 655 SW 19 5A 486 130 5
Fuchsetal (nreview) 14 50A30' 02" N, LR 651 S 15 5K 493 123 10
Fuchsetal. (inreview) 15 50A34' 49" N, LR 730 SW 15 5K 368 172 9
Fuchsetal. (inreview) 16 50A36' 37" N, LR 462 W 12 3K 269 221 5
Fuchsetal (inreview) 17 s50A21' 45" N, LR 731 NE 17 5A 449 131 7
Fuchsetal (inreview) 18 50A21' 42" N, LR 725 E 19 5A 449 131 6
Fuchsetal (nreview) 19 50A31' 01" N, LR 594 SW 18 5B 441 130 5
Fuchsetal. (inreview) 20 50A31' 37" N, LR 751 SW 9 6K 326 157 7
Fuchsetal. (inreview) 21 50A35' 49" N, LR 680 SW 10 6S 387 184 6
Fuchs etal. (in review) 22 50A37' 38" N, LR 523 E 25 4F 310 174 4
Fuchsetal (inreview) 23 50A21' 34" N, LR 672 SW 12 5A 429 177 8
Fuchsetal (inreview) 24 50A30' 51" N, LR 501 W 17 3S 159 175 4
Fuchsetal (nreview) 25 50A30' 48" N, LR 504 w 22 3s 159 175 4
Fuchsetal. (inreview) 26 50A31' 40" N, LR 556 N 12 3K 179 145 5
Fuchsetal (inreview) 27 50A31' 22" N, LR 752 E 31 6S 224 221 5
Fuchsetal. (inreview) 28 50A31' 25" N, LR 735 E 31 6S 224 221 5
Fuchs et al. (2025a) 29 50 A5 NNJ151AB ENj: PL 510 NW 15 4B 822 193 6
Fuchs et al. (2025a) 30 50 A4 NNI251A0p ENj. L R 620 SW 22 5y 656 195 8
Fuchs et al. (2025a) 31 50 A3 NN557Ap ENji L R 760 NE 35 5B 375 162 8
Fuchs et al. (2025a) 32 50 A4 NNJOS6AB ENj: L R 940 E 24 6S 619 245 8
Fuchs et al. (2025a) 33 50 A4 NNI452A0B ENj- L R 1170 SW 17 7K 362 208 7
Fuchs et al. (2025a) 34 50 A4 NNJ456A0B ENj! L R 1310 SW 21 9K 88 146 3
Fuchs et al. (2025a) 35 40 A5 NN ENj TR 360 NW 23 303 119 5
Fuchs et al. (2025a) 36 40 A5 NNpALRAL &Nj TR 570 N 30 589 189 8
Fuchs et al. (2025a) 37 40 A5 NNpI5AL £Nj TR 740 SE 5 418 124 8
Fuchs et al. (2025a) 38 40 A4 NNBL7AR ENji TR 950 w 21 359 180 5
Fuchs et al. (2025a) 39 40 A4 aNNBLRAPNENj TR 1150 SW 13 225 189 4
Fuchs et al. (2025a) 40 40 A4 NNpUAPNEN] TR 1430 NW 16 215 239 4
Fuchsetal. (2025b) 41  49A57' 49" N, LR 440 SE 12 4K 305 69 9
Fuchs et al. (2025b) 42 49A18' 29" N, LR 430 S 10 3K 284 68 9
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411 Krugn® hory

Krugn® hory pSedstavuj2 viraznl geomorfol ogi
republi ky, kterT t WdSre ctkk®iur o zeeprucdd i tkroauni cZi hd
jedn8 o rozs8&8hlou ng8horn2 ploginu s nadmoSsk

] e neas k ® stranhi ost Se ohrani| ena zl omovT |

podkrugnohor@®kdclBzp BRI NepVygg2m bodem je KI

244 m n. m.). Reli®f Krugnlch hor je visle
zahrnuj2c2ho kadonsskk®,v rv8asrnilsnke® ic ogl pviend|l o Kk e
horninov®ho sl ogen2 s pSevahou krystalickTch
viznamnim faktorem ovlivRuj2c2m pTdn2 pokryyv

oblasti( Ma ¢ h o v 8018;tFuclaslet.al., 2021).

KIl'i matick® pomDry KrugnTch hor j sou ur | ov 8§
kl i mat em, kdy zejm®na n8horn?z plogina a hSe
obl astem LesK®I| B8spylkR0di)k yaBHr. TmNDrn8 r ol n?2 t epl
pohybuje VvierdAZLmew2néjvygg2ch partiz2ch kIl es§

sr8gek je znalnhD variabiln2 v z8vislosti na

oblastech a na ng8§horn2 pimmgi nNnbRgePT plesabpo
l okalit8ch mTgl 2Am6 arhm,v agcadd?ifi®2, vwe sr§gkov®
sr8§gky pohybuiB00 mik qHardier, IBn8sp 1995). Sr § gkovl regi m
charakteristickl sez-nn2mi vikyvy s minimem
maximem v | etn?rm eomhdomeéc)(.] eYlveamamnou | §st r c
snNDhov® sr8gky, kter® v horsklch parmdyia2ch za
pSisp2vaj?2 ke stabilithD m2stn2ch hydrologick
| asto nedosahuj e (Ramsar, 20880L HIND,2022). r ocC e

PTdn2 pokryv Krugnlch hor je podm2nhDn jedn
dl ouhodobTm pTsoben2zm klimatu g Mazh® vigi £t o rai
2018, Podr § 288 TPSev | &daj 2 z dler ykpatnobpi ozdeznoll ,y Kk
nejvygg2ch poloh8ch pSech8zej?2 do podzol T,

vodn2ch tokT se vyskytuj?2 gleje a organozen
(Wagner et al., 2010; Vacek et al., 2017).PTdy |j sou obecnhD kysel ®, s

givin a omezenou p@gfjralafskaplemtjoak pg$2rodn
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hi storick® antropogenn?2 z8tDge, zej m®na i mis

| aci 8l n2ho st§S$2, kter8& patS2 k mejvlzn
ahuj 2 mo ¢(Vaceksetal. 2049¢Vadek et ah 2020).

0

nejvygg2ch parti2ch a na n8horn2ch plogin8ch
postg
s

a do

Vegetace KrugnTch hor je visledkem dlouhodot
|l edov® a odr§¢g2 jak pSirozen® podm2nky, t ak
pSirozen® | esn?2 veget ace Fagewm umesatrephicuin) o f n 2
] edl o bAbieto-Fagetufn) a s mr kRicketolFagetym) (, kter® se vysk
stanovigt2ch s dostatkem vI8hy a givin. V s
subxer ot er rRageétumbsubkerothgrmidum) , adaptovan® na ni gg
vody a vygg?2 tepdmda$skIVeh vwiggkks&ch naa na extr @
pSech§8z2 vegetace do bukosmrkovich a smrkovl
jig pSevaha smrku absolutn?2. Viznamnou soul
strmlch FilloaAzetion)h, (ol gi ny % ni v Laribi remaiag-n 2 ¢ h t

Fraxinetum) a rozs8hl 8 vrchovigthD s uni k8tn2 rage

Z hlediska biodiverzity pat$2 Krugn® hory k

biotopT, pSilemdg nejcennhDjg2mi jsou horsk§g r
suSovich |l esT a nhRkter® reliktn2 druhy rost/|
ot evSenich ploch s jez2rky, glenky a bulty

mi kroreli ®f a poskytuj?2 %t o(Ramgar, R01SEudhBets peci a
al., 2021).
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ArcGIS 10 (Esri).

412 Kr konoge

Krkonoge pSedstavuj? nejvygg2 pohoS2 Lesk®
tvk$konggska sk® krystalinikum. Tento komp
met amor fovanTl mi horni nami starohorn2ho ag pt
ortorul a krystalickl ¢ h v8pencT, kter® vznikly bNDhem
Vi 8snhDn?2 (Geol ogick8 encyklopedi e, 2025) . V
struktur mokruk g G Dkee® s& ®ho plutonu, tvoSen®h
jedg urluj?2 morf odrotgiiz, hWledtemd villkcdhinipck ®ho t v a
m)i(Jungovsg§ et al., 2023).

Rel i ®f Krkonog byl viraznhn model ov 8n b NDhe
periglaci 8l n2ch procesT. Ledovcovs8 eroze vy
kary (nap$. LabsklT a ObS$S2 dTl), trogy a mor

formovalo kryoplana | n2 t er asy, kamenn8 moSe a solifl ul
v jinTch st Sedoe\Bheposhs2024r h pohoS2ch (

PohoS®y zsread g §ns ki m sklgrmamZrmmou roln2 teploto
oblastech kolem 0i2 AC a sr&8gkovimi %“%hrny pSesahuj?c
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2022). V zimhD zde snhNhov§ pokrlvkdl@osamuj e
cog vytvegS2 ide8§8ln2 podm2nky pSheposhp 8024).i st enc
Letn2 teploty v nigg2ch poloh8ch (in&p3AC,v V¥
zat?mco inverzn? sitwuace v zimD mohou v®st Kk
a hSebeny (HI §shxyt re@mnal .mi k20lkl)i.mati ck® podm
vRDtry (ag 55 m/s nasiShhiWBde)Rug 2| alsts® r mbhuye i v

procesy.

PTdn? pokryv Krkonog je silnBD ovlIivnBDn Kyse
kli mat em. V nigg2crtkamoi akddh spSed@®§wje2 pol ot
pSechSkyptppdpdzoly avevy gg2 ch pol oh §potzolpaSrankehySz e j 2
vysokl m pod?2KQmssiie@lB)e.t uW (ragel ini gt2ch a zamo
se vyskytuj?2 organozemBD a gl eiBe m j(&Kjoicd lagh omE«
al., 2020). Imisn2 z8tDg v 80. Il etech 20. s
“Ybytek ¢gidlio, kcopzs€&€hl ®mu odum2r &§n2 smrkovl
2021a).

Hydrologick8 s2S Krkonog je tvoSena Sekami L
do Severn2ho a Baltsk®ho mo$esk®Spesaysikouc Kt M r
koncentr ac? rozpugtDn®ho organi ck®ho uhl 2 k
Zz8sobov§ks2z Kkodh T tkiS2 dedkdld)u

Vegetace Krkonog je rozvrstvena do tS2 vigko

1. Submont §nn(2dost8u0ple RN n. m.): Dominuj2 sm2ge

jedl 2 bRNDlokorou a javorem klenea. na kambi

2. Mont §nn2 (80itlMOR m n . m. ) : PSevl §daj 2 smrk
jeS8bem ptal2m, kter® jsou na kysellch p
(vichSi ce (KokcTiraorvoevwc§ et al ., 2020)

3. Al p2nski(nsatduple2R00 m n. m.): TvoSen klelo
hol emi a ligejn2kovimi tundrami s reliktn
(Hieracium nigrescens)i (Koci anovsg§ et al ., 2020

Uni k8t n2m ekoshysrts&nge mm ajgsedu ni gt D, kter8 host
k r kK 0o n oRubus thanfaemorus) a masogravou r osrDeosekau okr o
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rotundifolia) . St udi e geneti ck® var i abRumextalpinus)lnv azn?
prok8zala, ¢ge populace v Krkonog2ch maj2z nig
omezenl genovl tok a adap(tJaucnigonva§ eextt raBlmn,2 2p0o:

Krkonoge byly po stalet2 ovlivRov8ny tNDgbou
turismem. V 19. stolet?2 zde vznikla s2S hors
prTzkum hor, ale tak® pSisphRly k fragmentaci
| mi sn2 kalamita v 80. |l etech 20. stolet?2 za
zal es Rime®r[zv odn 2 mi dSevinamia pakovieesmokr @
(Vacek et al., 2021Db).

KrkonogskT n(8&rRoNdAnP?) ,pavrykh|l §genl v roce 1963,
pSirozenTch ekosyst®mT. Mezi Kkl2]ovg opatSe
redukce spS8rkat® zvhRSe a vyugit2 d§l kov®h:
zdravot n? hqVascka al.\2021bg.s T

O Fagus sylvafica O Fagus orientalis

(8,]

o

Mean precipitati

JUL
SEP

1 : 15500,000 . 0 1252 500 7 1,000 km g té

Obr. 10. Lokalizace trvallch vizkumnlch ©ploch
mNDs2 | n2 klimati2R®0hogdgnot Krkdb@6Bkou a Tureck
vytvoSena v softwaru ArcGIS 10.8 (Esri).

86



413 Lokality nigg2ch pol oh

Jedna ze studijn2chsdokath&zszdil) gleald@ob &a®
univerzity vhnadmoSsk® vIigcerFmDrm8&§nrtolmn2 teplota |
Yohrn sr8gek je 623 mm; v prTbRhu obdob2 od d
D®l ka vegetaln2ho obdoBb2HKeiak, 2009.i Thtd lokilialje 158 d
charakteristicks viraznou pTdn? heteroge
semi hydromorfn2ch a hydromorfn2zch pTdn2ch ¢ty
subtypy). Ge ol wgs 2 ko Ipbad whyibskilh egnr droiltygenet |
] 21T, pSilemdg povrch pTdy je viraznhD pokry:
pramenyi doch§z?2 Tzdhaenmi®avycen? p.Trd yedevkovitiknaiem
pSekraluj2c2m retenl|n? kapacitu pTdy, S p o
povrchov®hoc od tooghl dedFughsetal.,,2025). Z typologick®ho
se jedn§8 o stanovigth ¢§i Fagetumwligo-mesoBaplicurt]) b o h a't
(Viewegh et al. 2003).

Druhg8 Il okalita Ism3a aammpédBikuMendedovygrkverzityal e g2 v
nadmoSsk® vIigcRr BBMOr m§ n,olm?2 teplota je 10, 3
je473mm; v pr TbNhu obdob?2 od dubna dFoypickduS2z | e
charakteristt kK ou t ®t ov Tlrogkzafldint2y hjomso geerdiitnT m pTdn2 m t
mod§kambi zGemd ogi ck§ stavba je tvoSena pSede\
rudicklTch vrstev s pS2mhRDs2 spragovich j2I1T
Mor avsk®ho krysssw,pulfteerd® r Tzn® hl oubky, avga
Lokalita vykazuje trvale n2zk® hodnoty pTdn?2
bNDhem r TstoVWpslemgingyky je toto stanovigthD za
bohat ®& ®&uwlbidpugrcetp-Fagetum oligo-mesotrophicum) 7 (Viewegh et al.,

2003).

4.1.4 Turecko

Jednazvl zkumnTch | okal iTurecke.&/T 2 &« m§ de/lla rveal i zov
vigkov®ho gradientu v rozmez?2 360 ag 1430 m
obl asti (Bl ack Sea Regi on, BSR) na Yzem2 pro
se nach8z2 v z8padn? | $sthii SBERk®| ofhpkds td o E L
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al.,,2022).KI i mati ck® podm2nky |l okality charakter:]
a roln2 Yhrn sr §3e acpk®eak a02ad). 2 c2 820 mm

PTdn?2 pomBDry jsou znalnBhD wvariabiln?2, pSil en
j2lovitohlinitouwvagwmet vlai pifTdap hboprodbul u (h
mocnosti 35 ¢ m, horizont A je vyvinut do hloubky
m§ t | ouipSemu(Y @l0m20r9). Kamenitost pTdy se pohybu
hodnot §8ch, konkr ®t nD mezi 10 a 30 % obj emu.
110 cm. Z hlediska pTdn? kl asifikace se | ecf
konkr ®t nD o0 subtJdyepd nHBa psleu ntherdeyptocsPpdldg klamima s io
kl asifikace K°Pppena spad8 studovan8 obl ast
oce8nick® klima) a Dfb (vl hk®i (Peelretal.,, 300H).t 8§81 n 2

42 SbNDr dat

421 Stromov® patro

Pro urlen?2 str umaterSys k&®hmrr pwidd u mNSk nmnhah

ploch8ch o0:26025mr6e2&him) ¥ trwan® pl &K&khuyn' ch

hor 8R$i. zj iTsToowsn 2r erakce buku | esry?wo zal bulkew
celkem 12 TVP o r oecm®0 T 418600m)i(vi z trwemh® ploakhy

v Turecku. KmN S%y | o v eadhrplogiedieldMap ( | FER, Lesk,§ ktegprud | i
zaznamen8v §p ol ohy vgech jedndllkitwPchH | osugSmdus (dl
vl etnh mNSen? kkoar uneo v|& ypSrebgheos midrcehmto.l ogi e s e
kpSesn®mu a rycht @m@®nsbRDWVyhddnozen?2 dat a | e]
provedeno p o mo c 2 prvpwl 4Rl z Anallpavdath stromT
zmNSehhetvn2 tlougSka pvartgax Bhud(mHamD3ifdl eGwv ®d s k
pSesnost2d8l tmqmpaksvromT a vIi g.kaVingkya zbeynl2y kzoml

|l aserovim vVegedkOmBgkeMmf, Gv®dsko) Zsa pSaessarnzoesnt??
zelen® koruny u jehlilnatTch dSevin je povag
vRDtvemi . Za nastead eerh? dkScervimy swe Ilpiak jedn§ o pr

(Sharmaetal., 2016) . ndlsgken2?2bylko®@mmySeny pomoc2 vI gk
|l aser Vertex Blue gMHagi?fn8&wedenm & p&te® byl
mapu. Korunov® projekce byly mRSeny ve 4 sml

rozdRl eny #lasifkack (Keaft, 1884) d o pNti t S2d: pSedr  Tst e
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| §sti Yur oVROV®] vpPatiav@ Row® d BsoeRmW® zast 2n
pot !l ailgeinvédt aschopni®,dupmPtriagl?2ecrr® a odumSel ®.

422 PSirozen8 obnova

PSi zj p&5owvgen @iz. &fec of ggme browsing on natural regeneration

of European beech (Fagus sylvatica L . ) forests in the Krugn®
Republic and Germany) byly zvoleny trval® vi zkumn® pbdobRP wransek
(celkem10ploch)o vel i kos(®im)3 mDr&8pom svahu pomoc2 | es
ocel ov®ho p8&sma. VIizkumn® plochy byly n8hod
RNG funkce. Hranice plochy byla vytyleny mini
rohy plochy bylyN&g§sakidhiDzzapin®dHy viRplzy AInsrktiya
10 | tveplaovd clh 3 m) .

PSi zjigSovg&§n2 struktury | &8mpelodakodndesm?c
zpTsobT hospodaSen? z hlediska wudrgitelnost
| esklT ch)HyloprSochur | en2 kvantitativn2ch a kvali
obnovy, zalogeno 5 zkusnlich |tvercovdmh pl oc
j edn® vtlrzvkaulp® ®§ ke z k u mpldcreblylo 18, bylo tedy hodnoceno celkem

90 zkusnlch |Jtvercovich ploch.

Na kagd® vkespod@vge byly zmhRDSeny jednotliv® se
ag pBHO 7 Maw2c byly u kagd®ho jedince zazna
pol et jedincT pSirozen® obnovy, druh dSevin
pouze u jedincT vyggigdh ségvliomusa (kEhel ]l

bez pogkozen?z) detmpn®logkpozent ng, kombi nova
Vigka byla mhSena |l at2 s pSesnost?2 na 1 c¢cm

Hodnocen2 pRNstebn2 kvality jednotlivich jedi
1. kvaltai rovm$&2ml vitg&§ln2 jedinec bez rozvDhDtve

pS2rTst a tvoS2c?2 budouc? z8klad porostu,

2. kvalitai lehcek Si vi jedinec |i jedinec s m2rnim

nut nost. mTge jegthND nahradit |jed(@Obrcleg), s kval.
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Obr.11.Semen8| ek bu&skupDeseBmd kvalitau 2 (foto:

3. kvalitai k Si vl rozvPRDtvenl jedinec z pRstebn2ho
porost, vykazuje nepravidelnT |i mall pS2rTs
4. kvalitai si | nN deformovanl | i velmi rozvhRDtvenl
nulovi pS2rTst |i odum2raj2c?2 [Obrdi2nec s typi
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Obr.12.Semen8| ek bu&skupDetsaeb M fkotaol:i tacuk or pr 8ce)

4.2.3 Dendrochronologie

Pro anallzu radi8&8ln2ho rTstu byly z DbukT
nebozezu (Haglo°f, Gv®dsko) ve vigce 1,3 m n
stromT prob2hal n&8hodnh (RNG funkce) a zamhS
jedince podle Kraftovykl asi fi kace (Kraft, 1884), kter® re€
s prTmNRrem ve DBHInadt3®cdn. v gce (

PSi zjiag$hwd8m2ocenz vli Ve spordssy dd & heerki2n prcae n 2

rTznTch zpTsobT hospodaSen2 z hlediska udr ¢gi
v | eskTl c)byloduka k@ varianty | e@vatamtyo heobmpdua SEh :
vivrtT, cog pSedstaviovalo celkem 108 vivrtT

PSi zjipPStoos®@2reagakce buku lesn2ho a buku v
nadmoSskG@yviogkoydeab ri€anpd ® pl oge 30r owRokIiTc hbuil
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nad¥%r ovRdwloaril, k| ap o Mo Kraftovya Kidsifikhce (Kraft, 1884),
celkem byl o odebrReonl on236p0S2krsTsvtlyvritet.okr uhT byl
0,01 mm pomoc? binokul 8rn2ho mikroskopu OIly

zaznamen8vs8§ny v softwaru TsapWin (Rinntech).

43 Anallza dat

Z8 k| adn? parametry struktury, biodiverzity
vyhodnoceny v softwaru SIBYLA Triquetra 10 (Fabrika, 2005)na z 8kl adND pr ost
explicitn2ch dat z ter®nn2ch mnRSenz. Vstupr
dendrometrick® charakteristiky jednotlivTIch

viletn?2 DBHo,ugP*kSk  koruny odvozenou z koruno
giv® koruny a v k. Objem stromT byl vVypo
publikovanlTch Pet (189&)eRPr oa hPoadjnto2ckeenm hustoty

vyuygsittupnhD odepneejodiky @rookstona a Stage (1999) a r el at i vn?2 [
hustoty porostu (SDI) (Reineke, 1933), kt er T byl stanoven | ako
hustotyk j eho maxi m§8|I n2 hodnhustoprmpmSiblukmdg 1maxsioms
na hektar) vych8zel z(98T)stovich tabul ek Hal a

Pro kagdou trvalou vIizkumnou plochu byly pr.
vypolteny indexy druhov® (158)h atdo sathiov @o dhlee e Ma
podle Shannona (1948) a dr uhov® vyrovnani®ss5.i Veadli&k §8Pn
struktura byla hodnocena indexem Arten-profilu podle Pretzscha (1992), verti k8l
diverzitou dle Jaehneho a Dohrenbusche (1997) a Giniho indexem (1921). Hor i zont 8§
struktura byla analyzov8na i ndexé¢8bd)akder egace
hodnoty pod 1 znal 2 shlukovitost a nad 1

diferenciace zahrnovalavl gkovou a tlougPbdveu FabB)meemaci a
korunovou diferenciaci dle Jaehneho a Dohrenbusche (1997). Kompl exn? di v
porostu byla posuzov8na |jako ekadamkiS§nace sdmuw
prostor ov®hd&onm aadidbeei®eane2VTaab. 2. | e uvSedhelne dz § k |
indexT diverzity por.ostu a jejich interpreta
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Tab.2.PSehl ed

indexT diverzity

porostu a

Krit®riKvanti f Zkratka Reference Interpretace
Dr uhov § Bohatost D (Mi) Margalef (1958) mi ni m§l n2 D = 0, vyGG?
diverzita " ”
Heterogenita HE (S Shannon (1948) mi ni m§l n2 HE = 0, vyG(C
Vyrovnanost E (Pii) Pielou (1975) rozsah6l; mi ni m§l n2 E = 0
Hor i z o n tindex agregaceR (C&Ei) ClarkaEvans (1954)pr omfr n8 hodnota R = 1
struktura R>1
Verti k § IlArtenprofil A (Pri) Pretzsch1(992 rozsah®l,vyv 8§Hens8 vertik§glI
struktura index vibfrnT les A > 0,9
Ver ti k 8S(J&Di) Jaehnea nz2zk8§ S < 0,08,5stVednk
diverzita Dohrenbusch (1997) 0, 7, vel mi vysok§8 dive
Giniho index G (Gi) Gini (1921) rozsalDdl ; n2zk§ diferenci

G>0,7

StruktuiTl ouGt k TMd (Fi)

T
diferenciace 7 5k o v § TMh (Fi)

F¢ldner (lrozsah®l; n2 zk§

diferenciace TM > 0,7

™ < 0, 3,

Kor unov K(J&Di)

Jaehne a nz2zkg§ K < 1,d, 55t g G2

j

e]j

Dohrenbusch (1997) 2, 0, vel mi vysok§8 dife
Ko mp | e x IDiverzita B (J&Di) Jaehne a monot-nn2? struktura B
diverzita porostu Dohrenbusch (1997) B=638;velmdi ver zi fi kovan§
Data | etokruhT byl a zpracov§g8na \TegnrRoCgre,a mu

R

2018; Bunn, 2010). Pro odstraniDn? vaNik @ wapim® g att i eemc u
exponendetegdace 3vI ogeni m splinem o d®l ce tSeti |
chronol ogi 2 byla ovRSena ho@xpressalwpopdatiopn §1 u |
signal), pSilemg za pougitelnou byl aBupmeta.gov §na
2018). D8l e byl sl edov§8n p o mdignal goi rpises Hatin), gun
mezi Sadov ® -kag a autokoelace (AR1) (Fritts, 1976; Wigley et al., 1984).
signifikatnhDbynlgaitdemei fiokgqvs&ny jako pS2rTst
za pSedchoz?2 |tySi roky u(Desplangupetd., 1299). % st r om
Pro vizualizaci druhov® skladby a distribuce
Excel u. Statistick® MWdtkyfvzdlersrnovnaoryma$hdyi,r
homogenity rozptylu a pro srovn8n?2 parametr T
s n&sdnim Tukeyho HSD testem, pSWagplaldinddT w1 etpaagt
pS2padhD nesplnhNn2 pSedpokladT normality
analyzov8na pomoc2 spektr@ibcn,2018nal lzy ve St a
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Vztahy me z i produk] n?2 mi parametry, struktur
managementem byly hodnoceny pomoc? anallzy
CANOCO 5 ( Gmi | auer, .LePSed 20nadl)T zou byl a dat a
|l ogaritmovg8na. VIisledky byly prezentovgny fo
rozlogen2 ploch byl o (Ewir2eld)ov§adov mdto&i Ba 10
kompl exn2 hodnocen? vlivu hospod&8Ssklch opat

stabilitu bukovich ekosyst®mT.

94



5 VIisl éplSehl ed publikovanlch prac?

PSehled publikovanli ¢lytSeiprad d 2c k ®latoeknmr@jhgg sou s p
prov8zasd@r azem na kIl iPwavn  kt®e mantDingkT okr uh t v
l esnzm (|1 8nek 1), druhl tematickIl okruh je
temati cklT okruh se zablTvg§ rTstovimi procesy
je orientov8n na zpTs.oby SpnNstlodwms&ny? b(WIrlyEtnpeukb |
Central European Forestry Journal, 1k r §ournal of Forest Science, 1k r §&drests),

jeden (1 I 8neéyW z&31 8n d o Eumopeahalownal of Forest Research.

Jednot ]l 8vw® gebe tematicky Yazce navamra@g?2 @e podchyt.i:t
probl emati ku struktury, vivoje a gmagagéame
souvislostech nejegn ewe §s treedirb? i K\ar, @gNileme ¢ k o,

vazbhD na buKureckuchodn2 v
Temati ckT:rokirauwvn d buk &@nlg&ksdzm (|

Fuchs,Z., Vacek, Z., Vacek, S., Cukor, J., GimTt
(2024): European beech (Fagus sylvatica L.): A promising candidate for future forest

ecosystems in Central Europe amid climate change. Central European Forestry

Journal, 70(2): 62-76.

Temati ckl:go&dwhzb2ukS®?vivch porostech (|1l &nek 2)

Fuchs, Z. , Vacek, Z., Vacek, S., & Gallo, J. (2021): Effect of game browsing on natural
regeneration of European beech (Fagus sylvaticaL . ) f orests in the Kr

(Czech Republic and Germany). Central European Forestry Journal, 67(3): 166-180.

Temati ckI3: olRITsh ov® proteeyclhuktuamwovi gtn2ch
pomRDrech (11 8nek 3 a 4):

Fuchs, Z., Vacek, zZ. , Vacek, S. , LernT, J ., Cuk «
(2025a): Growth Responses of European Beech (Fagus sylvatica L.) and Oriental

Beech (Fagus orientalis Lipsky) Along an Elevation Gradient Under Global Climate

Change. Forests, 16(4): 655.
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Vacek, Z., Truhg§dkoGEmThek, V., Vacek, S., Cu
M. (2025b): Impact of technical water retention on European beech (Fagus sylvatica

L.) resilience and growth dynamics. Journal of Forest Science, 71(3): 124-137.
Temati ckl4POktawwgn2 bukovich porostT (|1 &8nek

Fuchs, Z., Vacek, Z., Vacek, S., Cukor, J., Gi mT n@ako, J. (025c¢): Different
Management Strategies for Sustainability of European Beech Forests under Game
Pressure and Climate Change in Czechia Mountains. Europena Journal of Forest

Research, in review.
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5.1 European beech ( Fagus sylvatica L.): A promising candidate for
future forest ecosystems in Central Europe amid climate

change.

1. Fuchs, 2zZ., Vacek, 2zZ., Vacek, S., Cukor, J
l. (2024). European beech (Fagus sylvatica L.): A promising candidate for future
forest ecosystems in Central Europe amid climate change. Central European
Forestry Journal, 70(2): 62i 76.

Abstrakt
Buk | esn? e ptdm dgouenostijohl edem na prob2haj2c2c
zmDnu, avgak je dTlegit® zhodnocen?2 jeho ro

ng§hrady za ubTvaj2c2 dSeviny, ktPublikkcejsesou v
zabTrezBorem1401 i t er §r2n 2 lkndéepezdrodnoceno poataveno?
buku | @srk?0md extu klimatick® zmBDny jako kIl 2]
ekosyst®my stSedn2? Evropy. Byl o zjigthDno, ge
s vysokou ekologickouplast i ci t ou, kter§8 umogRuje jeho Vs
spektru stanovigs, zejm®na ve stSedn2ch a
dTsledku zmhDn hospodaSen? a preferenc? j enh
zastoupen?2, pSesto jned vposauloawssmo sztai  poepr ikt poevk |
zej m®na jako n8&8hrada zvae ussttSuepdun22cck? psomirokh &cthe p

Byl o potvrzeno, ¢ge buk je schopen pSirozen®
Y%4sphNgnost t®t o obnovy je ovlivRov8&na neprav
extr®my, pozdn2mi mrazy, suchem a tak® vysok

kter8 ujpdgsiomt enzivn2 pogkozen? semen8| kT oku

V optimgln2ch podm2nk8ch, charakterizovanTch
intenzivn? rTst a schopnost vytl al ovat k onk

dl ouhodob®ho sucha a vysokT ¢geho vitaltyp polésu doc h §

produkce i konkurenln2 schopnosti. Prol praxi
sadebn? materi §l, podporovatp $25r adlx phile20dbkg® n o
hospodaSen?2, zlepm@noad r o DPPkier® nej | ®d p oavj22d

ekologi ckT m n §r ojkj@hmstabilituk biodiserzituy y g u
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Z hlediska ohrogen? byl o konstatov§g&8no, ge

bioticklch i abioticklch str espolrsTobsean#gak | e
extr®mn2 vikyvy teplot m- klkyer Poobov®bpa¢nonag
Phytophthora) . VT znamnTm rizikem je tak® narTstaj
omezuje pSirozenou obnovu a sniguje kvali-t
klimatickou zmDnou bylo zjigtRDno, ¢ge buk exp
oblast2, zatamcswdgyg2ohgygo&ktml it8ch mTge blt |
viraznhD ohrogena. Model ov® studie potvrzuj?
ol ekgvat i nads§8l e j eho vysokou produkci a

mar gi n8l n2ch podm2nk §8cehs egne rnJusttnu® ap orli2zti akte ns op

Pro adaptaci |l esn2ch ekosyst®mMT byl o dopor u|l
podporovat mozaikovitosta st r uktur 8l nnD di ferencovanou vI
pozi wibwldr ngthoo mopadthroa . Kl 2] ov® | e Iteaskn® cshl ed
vegetaln2ch stupRT a pSizpTsobovat hospod§sS
trendTm. Cel kovhD bylo konstatov8§no, ge buk
pro budouc? lesnictv2 stSedn?2 Evropy, avgak
respektek®hdmicklch n8rokT, ochranou pSed =z
klimatick® zmDny.

KI 2] ov§: psSl2awa D bl 2zk® | esn2 hospodaSen?2; [
ekologick® n8roky; hrozby
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Abstract

On the one hand, the European beech (Fagus sylvatica L.) is the tree of the future due to ongoing climate changes,
on the other hand, there are questions about its expansion and economic use as a replacement for the declining
Norway spruce (Picea abies [L.] Karst.). This literature review examines 140 studies summarizing basic research
on beech in the context of climate change. As a climax tree species, beech is becoming dominant again in parts of
its original range at the middle and higher altitudes of Central Europe, following spruce. It is a shade-loving species
that can thrive in various types of mixed forest stands. To cultivate beech, close-to-nature methods, shelterwood, or
selection management are optimal. The occurrence of the beech seed year is influenced by factors such as precipita-
tion, temperature, drought, and air pollution. Although beech is generally considered resistant to abiotic and biotic
factors, it often needs protection against hoofed game browsing in the earliest stages of development. As climate
change progresses, it is essential to cultivate beech in areas rich in precipitation and nutrients where it can thrive
even under more extreme conditions. In optimal conditions, beech has shown intensive regeneration in recent years,
aggressively displacing other tree species. However, with insufficient precipitation and prolonged periods of drought,
beech loses its vigor, production, and ability to compete. For adaptation to climate change, it is recommended to
select appropriate beech provenance, promote natural regeneration, and cultivate structurally differentiated stands
through positive-selection thinning from above.

Key words: close-to-nature silviculture; natural regeneration; production; ecological requirements; threats

Editor: Bohdan Kondpka

1. Introduction

European beech is a tree species typical of oceanic and
suboceanic climates. Itis susceptible to drought and late
frosts (Ningre & Colin 2007; Gazol et al. 2019). Beech
forests form Central Europe’s most important forest
ecosystems, primarily at altitudes between 100 and 900
meters above sea level (von Oheimb et al. 2005). Beech
is profoundly sciophilous, i.e., tolerates permanent
shade, and therefore, is suitable for shelterwood and
selection silvicultural systems (Barna 2011; Barna et
al. 2011). Beech stands also endure thinning well, even
at an older age, because their crowns respond well to
release (Stefanéik 2015; Stefancik et al. 2018a). Beech

isadominant tree species in alarge spectrum of habitats,
except for waterlogged soil, and is classified as a climax
tree species (Slezak etal. 2016). Its representation in the
Czech Republic, as well as in Central Europe, decreased
significantly in the past. Its natural representation in
the Czech Republic is 40.2%. Currently, it is only 9.3%,
while the recommended share is 18.0% (MZE 2022). The
shade-loving beech has the prerequisites for spontane-
ousnatural regeneration in old stands with reduced stand
density (Barna & Bosela 2015). However, on sites lack-
ing the protection of the parent stand, its natural regen-
eration often suffers from late frosts and excessive weeds.
To obtain high-quality wood, we need high-density and
healthy young growth onsuitable sites (Stefan¢ik 2015).

*Corresponding author. Zdenék Vacek, e-mail: vacekz@fld.czu.cz
© 2023 Authors. This is an open access article under the CC BY 4.0 license.
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The ability of beech to regenerate naturally is reduced as
a consequence of a significant decrease in the quantity
and quality of fructification due to air pollution (Vacek
1988). Additionally, the high fructification irregularity
causes problematic and unreliable natural regeneration
(Vacek & Mare$ 1985). When beech is reintroduced,
underplanting appears to be a suitable implementation
method. In clearings, it should be planted using the eco-
logical shelter of mature stands (Podrazsky et al. 2019).
Currently, beech is threatened by climate change, caus-
ing higher average temperatures and more frequent
long-term droughts, affecting the growth, competitive-
ness, and shifts in distribution ranges of this tree species
(Knutzen et al. 2017; Vacek et al. 2023).

The radial increment of European beech is better
adapted to climatic fluctuations at lower and middle alti-
tudes and in nutrient-rich habitats (Aertsen et al. 2014;
Vacek et al. 2019). At lower altitudes, beech is more
susceptible to fluctuations such as drought or summer
heat. At higher altitudes, however, beech is limited by
low temperatures and spring frosts, which can signifi-
cantly damage it, especially during shooting (Kralicek
etal. 2017; Simdnek et al. 2019; Vanéura et al. 2022).
The limitation of growth by drought is also evident in
the southernrange of this tree species —in the Mediterra-
nean mountains (Tegel et al. 2014; Tognettietal. 2019),
whereas in the northern range, the growth is limited by
low temperatures (Dittmar et al. 2003; Dorado-Lifian
et al. 2019). During the ongoing climate change, the
European beech expands northwards in Europe even at
lower altitudes, while contrastingly, it is the high moun-
tain areas in the southern part of the distribution. Beech
alsohasthe potential for afforestation of agricultural land
(Penuelas & Boada 2003; Bolte et al. 2010; Kramer et al.
2010; Cukor et al. 2022; Vacek et al. 2023).

Beech stands are also affected by cyclical events dur-
ing climate change, which subsequently are reflected in
their increment. One commonly recurring cyclical influ-
ence is the solar cycle, which has been confirmed in the
tree-ring growth of beech stands across Europe (Simiinek
etal. 2020, 2021; Komitov 2021). However, the most
important cycles include the temperature (7-year and
3-year cycles) and precipitation (3.3-year and 2.4-year
cycles). Climatic cycles are also indirectly linked to more
frequent beech stand fructification. According to a study
from Sweden, fruiting has been more frequent in the last
few decades, at an interval of three to four years (Droby-
shev et al. 2014). Seed years directly depend on summer
temperatures, which influence fructification. Positive
temperature anomalies affect the seed year one to two
vegetation seasons before a massive seed year. Recently,
beech stands have become more prolific, contributing
to their intensified expansion in Central and Northern
Europe, where they have also been shifting to higher alti-
tudes (Saltré et al. 2013; Pavlovié¢ et al. 2019). Due toits
plasticity, European beech appears to be one of the most
promising tree species for tolerating higher mean annual
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temperatures caused by climate change, which hashad a
positive effect on this species in recent years.

This literature review of 140 studies aims to assess
the role, opportunities, and risks of European beech
in European forestry. Specifically, the aim is to focus
on a detailed review of (i) the species’ description and
distribution, (ii) ecological requirements, (iii) threats
and diseases, (iv) habitat and stand conditions, and (v)
close-to-nature silvicultural management, all in the face
of ongoing climate change.

2. Description and distribution

European beech is a large deciduous tree growing 35 to
40 mtall (von Wuehlisch 2008). The root system is heart-
shaped or sometimes taproot-like, strongly branched
with strong lateral roots (Kodrik & Kodrik 1999). The
trunk is slender and cylindrical, and may occasionally
show longitudinal callus tissue, and can be twisted or
transversely corrugated. It reaches a diameter of up to
1 m. The bark is smooth, grey to white-grey, rarely fis-
sured, with various bark forms (von Wuehlisch 2008).
The crown s set high and spherical, richly branched, and
variable in shape, with strong branches usually angled
away from the trunk (Wagner et al. 2010). The branch-
ing of beech is variable, determined by environmental
—especially light — conditions and interspecific competi-
tion (Bayer et al. 2013). The crown morphology is char-
acterized by forks, negatively influencing the distribution
of wood mass (Vacek 1987). Annual shoots are reddish-
brown, initially whitish-hairy, and later glabrous. Buds
are zigzag, slenderly spindle-shaped, 10-25 mm long,
and cinnamon brown. Scales are whitish at the tip. Leaves
are short-petiolate, the blade is elliptic to ovate-elliptic,
5-7 cm long and 3—6 cm width (leaf area 12-26 cm?),
entire or slightly serrated, wavy on the edge, glabrous
and shiny on the face, paler on the underside, retaining
long, white-silk hairs in the leaf axils and on larger veins
(Hladka & Catiova 2005). Lateral veins are in five to nine
pairs. The petiole is 5-10 mm long and hairy. Stipules
are narrowly lanceolate, light brown, and shiny. They
drop soon. The male flowers are in long-stalked clusters
in the leaf axils, the female flowers are in 2—3 clusters in
areddish calyx with hairy apophyses. Fruits are about
1 cm large, brown, glossy triangular, winged on the
edges, achenes — beech nuts. They are enclosed by 2-3
ina brown, woody, spiny calyx, pedunculate about 2 cm
large, opening by four flaps. Autumn leaf color ranges
from yellow to reddish to dark brown (von Wiihlisch
2008). Beech tress can reach an age up to400-550 years
(Moning & Miiller 2009; Trotsiuk et al. 2012).

Natural beech stands are characterized by lower
stocking and high age diversity and are only affected
by small-scale disintegration, preventing the large ones
(Vacek et al. 2010b). Beech forests naturally develop in
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cycleslasting approximately 250 years, going through all
phases of their small-scale development cycle (Vacek et
al. 2010a; Simtnek et al. 2019). Beech trees form up to
three-story stands, and independent development takes
place over an area of 25-30 hectares, with beech trees
naturally reproducing under the parent stand, benefiting
its shade-tolerant growth at a younger age (Vacek et al.
1988; Vacek et al. 2010a).

Beech began to spread to Europe from its Balkan
refugium in the central Danube region. Within our ter-
ritory, it occurred sporadically at lower altitudes in the
Atlantic period, with the most extensive distribution of
beechrecorded from the Epi-Atlantic to the Sub-Atlantic,
where its range stabilizes and its share in forest stands
is the highest (Giesecke et al. 2007). The current distri-
bution of beech is shown in Fig. 1. Concerning climatic
conditions, beech has a lower limit of occurrence in
the warm climatic region with dry, slightly wet to cold
winters. The upper climatic boundary is established as
amoderately cool/cool mountain precinct in the cool cli-
maticregion. Considering the various natural conditions
in which European beech can thrive, its occurrences are
determined by the length of the growing season, which
ranges from 90 to 175 days, with an average daily tem-
perature above 10 °C (Dittmar et al. 2003).

3. Ecological requirements

Beech is indifferent to the soil and its subsoil. It grows
in most soil types but does not thrive in heavy clay soils,

swamps, or sandy, dry soil. However, it has very good
growing ability on nutrient-rich sandy soils with a higher
water table. Beech growth is strongly influenced by the
soil’s nutrient content. On richer soils (especially in Ca),
beech grows taller and more directly. Outside the area of
the growth optimum, beech demands more from the soil.
In cooler alpine areas, beech prefers warmer limestone
and dolomite soils. [n warmer locations, it favors clayish
soil with high water content (Leuschner et al. 2006). In
the Czech Republic, the best soil conditions for beech
growth and development are in the Carpathian flysch
zone. Deeper mineral soils with good physical structure
are more suitable for beech. Through its root system, it
can accumulate and distribute nutrients and water from
deep layers. Among other things, beech can efficiently
use soil moisture through its root system. Leaf fall from
the beech tree has a positive effect on the humus layer;
the leaves decompose within three years. The favorable
litterfall and mitigation of acidification classify beech
as a soil-improving tree species (Bortvka et al. 2005;
Podrazsky & Remes 2007; Remes 2007).

Beech does not require a high intensity of solar radia-
tion for photosynthesis. Its minimum light requirement,
expressed asarelativelight minimum, is 1/60 to 1/80 (the
ratio of the light intensity of the leaves in the darkest part
of the canopy to that of the fully illuminated leaves). Even
alow diffuse light intensity is sufficient for beech to grow
and establish natural regeneration. This assumption is
considered in the managementand regeneration of beech
stands. Thelight intensity also influences the development
of older stands. Opening-up thinning improves the vol-
umeincrement in older stands (Minotta & Pinzauti 1996).

Fig. 1. Distribution area of European beech (green — European beech, pink— Oriental beech, triangle and cross —introduced and

natural occurrence; Caudullo et al. 2017).
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Heat, or rather, thermal extremes, affect the natural dis-
tribution limit of the species (Durrantetal. 2016). Beech
favors average monthly temperatures of 15-25 °Cin the
growing season and around 0 °C in the coldest month
of the year. Optimal beech habitats in Central Europe
have an average annual temperature of approximately
10°C. Beech needs at least 26 summer days with a maxi-
mum temperature of over 20.5 °C and can tolerate no
more than 120 winter days with a maximum below 5 °C.
Frost basins are the limit of beech regeneration, even
at mid-altitudes. The amount of beech fructification is
related to the temperature in July of the previous year
and the duration of sunshine. Late frosts and short-term
droughts reduce beech flowering and seed set (Latte et
al. 2016). During the peak air pollution calamity years,
beech reproduction was largely restricted to layering in
mountainous areas. In recent years, however, the inci-
dence of seed years hasincreased considerably following
the air pollution abatement and climate change (Vacek
& Hejeman 2012; Vacek et al. 2022).

Beech requires a humid atmosphere with precipita-
tion well distributed throughout the year (Durrant et
al. 2016). In optimal positions, precipitation is around
1,000 mm per year. In colder areas, beech only needs
500 mm per year. Compared to other tree species, beech
is a medium-water-demanding species. Beech stands
let a considerable amount of precipitation into the for-
est’s ground layers, which allows natural regeneration
to develop. Of the total summer rainfall, beech stands
receive about 80%, whereas spruce stands receive only
59%. The precipitation release in beech stands is deter-
mined by the position of the branches and the overall
morphology of the tree. Water runs down the smooth
trunk towards the ground in large quantities, which is
different from the coarse bark in spruce, where it tends
to run down the needles and branches (Michelot et al.
2012).

4. Threats and diseases

Among abiotic factors, beech is currently threatened by
long-term drought and significant temperature fluctua-
tions (Vaceketal. 2023). Itis also threatened by extreme
climatic events, in particular, glaze ice and intensive
snow falls which can cause branch breakage damages
under the weight of the wet snow (Jarzyna 2021). The
root system protects beech from strong-wind calamities
(Durrant et al. 2016).

From the biotic point of view, beech is a tree species
with a relatively low threat of insect pests. During the
last century, beech forests have suffered from repeated
outbreaks of pests such as the pale tussock (Calliteara
pudibunda L.), the beech scale (Cryptococcus fagisuga
Lindinger) and the lobster moth (Stauropus fagi L.; Gora
etal. 1996; Mazzoglio et al. 2005). Among the more fre-
quent beech insect pests belongs also gall insect Mikiola
fagi Hartig and Hartigiola annulipes Hartig (Fig. 2).
Nowadays, however, when the climate is changing life
cycle of beech gall insect seems to be strongly affected
(Pilichowski et al. 2017). Another potential threat to
older beech stands in the future is the beech bark beetle
(Taphrorychus bicolor Herbst) and the green jewel beetle
(Agrilus viridis L.). While currently sporadic and rela-
tively insignificant, climate change could exacerbate its
impact because of increasing number of weakened trees,
ideal places for mass reproduction of this two beetle
species (Lakatos & Molnar 2009). Beech bark necrosis,
especially Nectria spp., is a dangerous disease, and trees
whose bark has been afflicted wither and die. Affected
wood loses quality and can usually be used only for fuel,
which causes significant economic losses, especially
in young stands (Fig. 2). The main silviculture recom-
mendation is to avoid the injury of the trees during the
harvesting process (Mititeluetal. 2021). A severe decline
and dieback of beech stands in Europe have been caused

Fig. 2. Significant harmful agents of European beech — leaf gall midge (Mikiola fagi Hartig) in Southern Poland (left) and bark
necrosis due to Nectria spp. in Central Slovakia (right) (Photo: Zdenék Vacek).
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also by Phytophthora spp. presence, which may become
a more serious problem in the future due to changing
climate conditions (Corcobado et al. 2020). Old beech
trees can also develop false heartwood, which is caused
by a lack of calcium in the soil, dampening of the inner
part of the trunk, or by frost. False heartwood does not
have the typical physical and mechanical properties of
woodwithout heartwood and is often subject to rot which
reduces stability and timber value (Durrant et al. 2016).

The earliest stage of beech growth is the most critical
period. In recent years, cloven-hoofed game appears to
be one of the most significant limiting factors for natu-
ral regeneration (Vacek 2017). The majority of fallen
beech nuts do not germinate, as they are consumed by
wildlife during autumn and winter. This is particularly
relevant for sites with high population densities of wild
boar (Sus scrofa L.), whose reproduction depends on
the availability of food, i.e., seed years of fruit-bearing
trees, including beech (Frauendorf et al. 2016; Drimaj
et al. 2020). Wild boar populations across Europe are
gradually increasing (Massei et al. 2015), significantly
reducing the number of seeds available for massive natu-
ral regeneration, which would subsequentlyresist further
negative impacts as it grows. The wild boar population
is unlikely to decrease through hunting management,
which is ineffective in the long term, but through the
spread of African swine fever throughout Central Europe
(Cukor et al. 2020, 2021). Beech nuts also provide food
for pigeons (Columba palumbus L.), finches (Fringilla
coelebs L.), yellow-necked mice (Apodemus flavicollis
Melchior), bank voles (Clethrionomys glareolus Schre-
ber), and other wildlife species. Beech nuts are threat-
ened by fungi (Phytophthora cactorum [Leb. and Cohn]
Schroeter, etc.) and other fungal diseases (Rhizoctonia
solani Kiihn) (Prochazkova 2009). If seedlings develop,
theyare often very intensively damaged by cloven-hoofed
animals from browsing on the terminal and lateral shoots
(Clasenetal.2011; Hejeletal. 2016). Damaged seedlings
have reduced vigor and increment and become dwarfed
individuals of bonsai habitus. Protection of seedlings and
entire cultures isimplemented by economically costly site
fencing, repellents, or individual protection (Durrant et
al. 2016) as the numbers of cloven-hoofed game increase
(Valente et al. 2020; Carpio et al. 2021).

5. Site and stand conditions under climate
change

Severe and frequent droughts are expected to become
aserious risk for forest ecosystems under climate change
(Kolstrom et al. 2011). Changing climatic conditions
are causing changes in forest structure and silvicultural
strategies (Fiirst et al. 2007; Nabuurs et al. 2007). It is
evident that coniferous monocultures, prevalent in the
current forest management in Central Europe, will not be
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sustainable in the future (Seidl etal. 2011). A substantial
increase in air temperature accompanied by a concomi-
tant decrease in precipitation during the growing season
in Central and Southern Europe will increase the like-
lihood of lengthy and intense summer droughts (EEA
2004). For these reasons, mixed stands should only be
established in suitable habitats (Lindner et al. 2014).
Coniferous forests are gradually becoming converted to
mixed stands more adapted to drought (Temperli et al.
2012). European beech is the dominant tree species in
these mixtures from the lowland to montane vegetation
zones in Central Europe, playing a critical role in the tran-
sition and adaptation of forests to climate change (Tarp et
al. 2000). The combinations of beech together with Nor-
way spruce, oaks, Scots pine or maples form a perspec-
tive mixture, enhancing overproduction and resistance to
drought periods (Pretzsch et al. 2013, 2021; Vacek et al.
2021). Inlight of climate change and its associated phe-
nomena, advantage of beech mixture is that high incre-
ment and shoot development in beech occur earlier and
are particularly compressed within the growing season.
Consequently, the potential occurrence of drought dur-
ing the currentyear, which frequentlyarises in the middle
part of the growing season, is less likely to hinder these
developmentsin beech as compared to spruce (Kondpka
etal. 2014).

On the flip side, transitioning from spruce stands to
beech stands has the potential to alter specific produc-
tion-ecological processes, particularly those related to the
carbon regime, within forest ecosystems. The alteration
of the carbon cycle impacts forest ecosystem function-
ing by influencing the scale and timing of various car-
bon fluxes. It is imperative to thoroughly investigate
these ecosystem changes before undertaking significant
shifts in species composition toward beech dominance
(Konopka et al. 2013). In the future, beech may occupy
alarger coverage in the lower hills and lower mountains,
while its area in the lowlands and uplands may be reduced
due to increased competitive pressure from oak (Silva
etal. 2012).

The annual gross production of beech is primarily
influenced by spring temperatures and, irregularly, by
summer water stress (Chiesi et al. 2016). The growth
response to climate change mainly shows in the long term
(Biintgen et al. 2007) and through shifting in altitudi-
nal vegetation zones (Vanoni et al. 2016). Understand-
ing the ongoing shifts in vegetation zones is essential
for the development of sustainable forest management
strategies in the face of climate change (Kulhavy 2004).
Altitudinal vegetation zones represent regional frame-
works of climatic conditions characterizing the growth
of forest tree species in commercial forests (Svobodova et
al. 2009), which dominate temperate forests in Europe.
Modeling climate change can provide support for the
development of adaptation strategies for European beech
(Mind4§ & Skvarenina 1996) in forest stands (Fig. 3).
[t also provides a scientifically sound ecological and eco-
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Fig. 3. Climatic conditions for growing European beech in the Czech Republic in 2050 (according to Machar et al. 2017), purple
—unsuitable conditions, ochre — partially suitable conditions, light green — suitable conditions, dark green — optimal conditions.

nomic justification for forest management based on an
adaptive approach to forest ecosystems (Machar et al.
2017).

6. Close-to-nature silvicultural management
in the context of climate change

The survival and prosperity of European beech play
a critical role in sustainable forest management, which
not only includes its ecological performance but also
its commercial significance (Shahverdi et al. 2013). In
relation to global climate change, beech, especially in
the center of its range, has been a highly successful tree
species (Machar et al. 2017). Gessler et al. (2007) dis-
cuss opposite slopes and indicate that the northeastern
slope is comparatively cold and wet, and this is where
most current beech forests in Central Europe are. The
southwestern slope is dry and warm, representing the
potential climate for beech stands in Central Europe in
the future (Kolat et al. 2017).

Close-to-nature management and its strategies
should address both ecological and economic risks.
Adaptation to climate change can lead to genetically
and phenotypically structured populations throughout
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the species’ range within just a few generations, depend-
ing on the forest management system used (Brank et al.
2014). Increased warming and reduced precipitation
diminish the increment and production of beech, espe-
cially at lower altitudes. With lower soil water content,
nitrate uptake is also reduced. Significant nitrogen loss
affects proper seedling growth, most often on calcareous
substrates (Dannenmann et al. 2016). Reduced water
availability and increased drought stress result in lower
biomass productionand higher mortality. Solar activity is
also a substantial factor given climate change. The num-
ber and intensity of sunspots are crucial when assessing
precipitation and seasonal temperature (Rétzer et al.
2013). From a silvicultural perspective, it is essential to
exploit the natural environment for beech forest growth
or to monitor the possible shift of altitudinal vegetation
zones and adjust adaptive management accordingly: in
particular, by using careful forest management strate-
gies, promoting natural regeneration, and maximizing
species mixing and differentiation of beech stands (spe-
cies richness, balance, and diversity) in terms of higher
production potential, resistance, and adaptation to cli-
matechange (BoSelaetal. 2016; Vaceketal. 2021,2023;
Parhizkar et al. 2022).

If we want to apply the principles of close-to-nature
management in beech stands, the first step is to change
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