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Ri&ni koridory patii mezi vyznamné strukturni a funk&ni komponenty krajiny (FORMAN &
Gorpon 1981). Vyznacuji se vysokou biodiverzitou, hraji ditlezZitou roli ve vodnim rezimu
krajiny a transportu latek vcetné kolobéhu zivin. Jejich dynamické a vysoce proménlivé
prostfedi z nich €ini jedny z nejproduktivnéjsich a nejrozmanitéjSich systémi na zemekouli
(NammaN & Decamps 1997, WarD 1998, TockNER & STaNroRD 2002). Soucasné se jednad i

o systémy vysoce citlivé vii¢i zménam piirodniho prostfedi zptisobené ¢lovékem.

V husté osidlenych c¢astech Evropy byly fi¢ni koridory clovékem proménovany a
upravovany po mnoho stoleti (CHAUVET & Drcamps 1989, PETTs et al. 1989, NAIMAN et
al. 2005). Regulace vodnich toki, napfimovani a technické Gpravy ficnich koryt, zmény
pratokovych pomérti vystavbou vodnich d€l a v neposledni fad¢ i intenzivni vyuzivani
a zastavba pofic¢nich zon vedly k drastickému sniZeni pfirozené heterogenity fi¢nich
koridort a k celkové degradaci jejich ekologickych funkci (Bravarp et al. 1986, PETTS et
al. 1989, BENKE 1990, WaARD & STANFORD 1995a, GoODREAU et al. 1999, WARD et al. 1999,
2002a, TockNER 2003). Nejvetsi zmény pritom prodélaly piedevsim vodni toky s dobie
vyvinutymi a strukturovanymi ficnimi nivami situované v nizSich polohach. Dynamické
vztahy a slozity komplex gradientli mezi riiznymi hydrologickymi systémy, heterogennim
prostiedim a aluvialnimi biotopy v ficnich nivach byly tak zasadnim zptisobem redukovany
zejména celkovym omezenim dynamiky vodniho toku, jeho napfimenim a stabilizaci
do jediného koryta a omezenim zaplavového rezimu (WarD & STANFORD 1995a). Riéni
koridory a fi¢ni nivy se tak v soucasné dob€ fadi mezi nejohrozenéjsi systémy a jejich
vyzkumu 1 ochrané je vénovana velka pozornost (NamMan & Decampes 1990, NIENHUIS
et al. 1998, TockNER & WaARD 1999, BooN et al. 2000, WARD et al. 2001, NammaN et al.
2005).

Systematicky a komplexni vyzkum fi¢nich koridort a fi¢nich niv je zaleZitosti 20. stoleti,
piedevsim jeho druhé poloviny. VétsSina fi¢nich tokt v civilizovanych ¢astech temperatni
zony v Evropé€ 1 v Severni Americe byla vSak jizZ pozménéna dlouho pfed zformovanim
fi¢ni ekologie jako dil¢iho vyzkumného sméru (PeTTS et al. 1989). Pocatecni ekologické
studie tak byly mnohdy provadény na jiz regulovanych tocich s pozménénymi fi¢nimi
nivami, coZz do jist¢é miry vedlo k nedocenéni klicové role heterogenity a dynamiky
prostfedi a procest v poficnich oblastech (WaRD et al. 2002c). To se projevilo mimo jiné i
na formulaci prvnich ekologickych koncepti zobectiujicich poznatky tykajici se ekologie
ficnich vod (ILLies & BoTtosaNeanu 1963, VANNOTE et al. 1980, WaRrD et al. 2002a) a
posléze téz na celkovém pojeti ochrany a obnovy narusenych ti¢nich koridor (KonpoLF
1998, WarD et al. 2002¢, Jansson et al. 2005). Jako reakce na tuto situaci je komplexni
ekologicky vyzkum fi¢nich koridorli a fi¢nich niv v posledni dobé vice orientovan na
zachovalé nebo jen malo pozménéné iseky vodnich toku (TockNER et al. 2000, WARD
et al. 2001, WaRrD et al. 2002b, 2002c, TockNER 2003). Spravné pochopeni pfirozenych
procesu a strukturalnich vazeb je totiz klicovym ptredpokladem pro stanoveni vhodného
zpusobu jejich ochrany i dlouhodobé udrzitelného managementu (Stanrorp et al. 1996,
WaRD et al. 2001).

V souladu s uvedenymi trendy je i téma predkladané disertacni prace zamétfené na
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studium vazeb mezi abiotickym prostiedim a vegetaci v relativné ptirozené horské
ficni niveé. Studované uzemi piedstavuje Sirokou, plochou fi¢ni nivu, ktera je utvarena
v horskych podminkéch a z pfevazné ¢ésti je vyplnéna rasSelinisti. Jedna se o typ aluvia
ve stfedoevropském regionu ojedinély, ktery zde nebyl dosud detailné studovan. Ziskané
vysledky mohou byt pfispévkem k poznani heterogenity a biodiverzity malo naruSenych
horskych tokl s dobfe vyvinutou fi€ni nivou, ostie kontrastujici se siln¢ pozménénymi a
degradovanymi tseky plochych fi¢nich niv v nizgich polohach Ceského masivu. Sou¢asné
mohou slouzit jako podklad pro stanoveni managementu a ochrany cenného fi¢niho
koridoru, zaloZenych na analyze dynamickych struktur a jejich vzajemnych vztahi.

wrwv

1.1. Heterogenita a dynamika ri¢nich niv

Terminem fi¢ni koridor je oznaCovéna ta ¢ast uzemi, resp. udoli podél vodniho toku,
na kterém je vegetace ovlivilovana zéplavami nebo zvySenou hladinou vody (NammaN &
DEcamps 1997). Riéni koridory mohou mit podobu sevienych kanionovitych udoli nebo
plochych fi¢nich niv. Oba typy se podél vodniho toku obvykle stfidaji v zavislosti na
podminkach prostiedi (STANFORD & WARD 1993).

Charakteristickym znakem fi¢nich koridori je pfirozen€ vysoka heterogenita projevujici
se v prostoru i v Gase (WARD 1989, NamMan & Dicamps 1997, WARD et al. 2002b). Riéni
koridory jsou oteviené, nerovnovazné systémy, utvarené ¢astymi ptirodnimi disturbancemi
zpusobenymi ptirozenou dynamikou feky. Kineticka energie feky je tak jednim z hlavnich
fyzikalnich ¢initeld, ktery prostfednictvim procesi eroze, transportu a depozice materialu
formuje struktury uvnitt fi¢nich koridorti a udrzuje jejich vysokou caso-prostorovou
diverzitu (PracH et al. 1996, WaARD et al. 1999, TockNER et al. 2000, NaiMan et al. 2005).

Ri¢ni koridory ptedstavuji typické &tyfdimenzionalni systémy (WarD 1989). Gradienty
prostfedi 1 heterogenita struktur a probihajicich procesti se zde projevuji ve sméru
longitudinalnim, vertikdlnim i lateralnim. Longitudinalni (podélny) gradient vyjadiujici
kontinuitu a sloZitost vazeb podél ficniho toku byl charakterizovén jiz v prvnich
ekologickych konceptech zabyvajicich se ekologii fi€nich koridorh — ,,viver continuum
concept” (VANNOTE et al. 1980), ,nutrient spiralling concept” (NEwBOLD et al. 1982).
Vertikélni gradient vyjadiuje nejcastéji vertikalni interakce mezi tekouci vodou v fi¢nim
toku a zdroji podzemni vody (,, hyporheic corridor) a souvisejici procesy (STANFORD
& WarD 1993). Laterdlni gradient zahrnuje slozité interakce a mozaiku ekotonli mezi
vodnim a terestrickym prostiedim ve sméru od biehli toku k okolnim svahiim (NamMaN
& DeEcamps 1997, WarD 1998, TockNER et al. 2000). Heterogenita prostfedi a slozitost
funk¢nich vazeb se obecné podél toku smérem po proudu zvysuje. Komplikovanosti
gradientd a vazeb se vyznacuji piedevSim Siroké a ploché nivy podél velkych tokl
v nizinnych polohéach, které mohou dosahovat Sitky az nékolika desitek kilometr
(MaLansoN 1995). Ploché nivy se ovSem za uritych geomorfologickych podminek
objevuji 1 podél hornich useki fek a v horskych oblastech. Ptikladem ploché horské nivy
s meandrujicim tokem a vyraznou laterdlni dimenzi je sledované izemi Hornovltavského
luhu. V kapitolach 2 a 3 je analyzovana variabilita abiotickych pomért a vegetace podél
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lateralniho gradientu napti¢ studovanou fi¢ni nivou. Diskutovany jsou zjisténé analogie
a rozdily ve vztahu k eutrofnéjSim typim dobfie strukturovanych fi¢nich niv v niz§ich
nadmoiskych vyskach.

Clenity povrch plochych Fi¢nich niv, primarné utvaieny hydrogeomorfologickymi procesy,
predstavuje zakladni matrix, ve které mohou vznikat riznorodé typy mezo- a mikrohabitatii
s rozdilnymi stanoviStnimi podminkami. Topograficka Clenitost vyznacujici se ¢astym
sttidanim terénnich sniZenin a elevaci je nejvyraznéj$i v blizkosti feky, kde kineticka
energie toku je nejvétsi a kde nejcastéji dochdzi k presuniim vétsiho mnozstvi materialu.
U meandrujicich toki jsou narazové konkavni biehy vymilany, zatimco v konvexni ¢asti
meandril je materidl ukladan a niva se laterdln¢ obnovuje. Meandry pfirozenych toki se
tak posouvaji laterdlné a ve sméru po proudu a v konkévnich Castech jejich smycek je
povrch nivy typicky zvinén do struktur oznacovanych jako ridges and swales. DalSim
charakteristickym prvkem jsou agradacni valy (leveés) tvorené hrubSimi sedimenty,
které jsou deponovany blizko biehovych partii podél toku béhem zéplav. U velkych
nizinnych tokii mohou byt tyto valy nakupeny az do vySe 5Sm nad povrch vlastni nivy. U
meandrujicich tokil také dochdzi, zpravidla pfi silnych zaplavach, k razantnim zménam
v prubéhu vlastniho fecisté, kdy je spontanné protrzena Uzka S$ije siln¢ zakiivenych
smycek meandrii a dojde k odfiznuti meandru (MitcH & GOSSELINK 1986, MALANSON
1995, Warb et al. 2002b). Odfiznuté meandry se stojatou vodou, které zahrnuji lentické
1 semi-lotické biotopy, se navzajem li§i svymi stanovistni poméry a vyznamné ptispivaji
k heterogenité aluvidlniho prostfedi. Rozdily mezi jednotlivymi rameny jsou pfitom do
znacné miry podminény jejich ,,stafim*, které je odrazem jednak miry izolace ramene od
teky, resp. pretrvavajiciho hydrologického propojeni s fi€ni vodou, a také faze zazemnéni
ramen. DtleZitou roli hraje rovnéZ napojeni na dal§i hydrologické zdroje (podzemni
voda, svahova voda), jeZ se vyznacuji odlisSnymi hydrochemickymi poméry (BORNETTE
et al. 1998a, 1998b). Zcela zazemnénad stard ficni koryta, jiz bez vodnich biotopt, se
findln€ stavaji soucasti zvinéného a ¢lenité¢ho povrchu nivy. U pfirozenych ti¢nich niv
se popisované geomorfologické prvky a struktury vyznacuji znanou nestalosti a ¢asto
podléhaji rychlym proménam. Diky dynamickému prostfedi a probihajicim procesim
jsou kontinualn€ obnovovany a jejich podil v izemi zlstava viceméné konstantni (WARD
et al. 2002b). Heterogenita povrchovych struktur pod¢l laterdlniho gradientu a vzdjemné
interakce mezi ménicim se abiotickym prostfedim a vegetaci ve sledované fi¢ni nivé jsou
popsany v kapitolach 2 a 3. Diverzitou lentickych a semi-lotickych biotopt a hydrosérii
v odstavenych ficnich ramenech se detailné zabyva kapitola 5.

V hrub$im krajinném méfitku predstavuji fi€ni nivy jako celek ptrechodnou zénu ¢ili
ekoton mezi vodnim prostfedim feky a okolni krajinou (NamMan & Decamps 1997, WARD
et al. 1999). V detailu vsak ti¢ni niva zahrnuje velké mnozstvi drobnych ekotont jednak
mezi lotickymi a lentickymi biotopy navzajem a obecn€ pak mezi vodnim a terestrickym
prostfedim. Heterogenni prostfedi s mnoZstvim drobnych ekotontl se utvaii i pod povrchem
ficni nivy (MALARD et al. 2002, WarD 2002b). Vodou sycené puadni struktury v nivé jsou
zpravidla v tésném kontaktu s povrchovou vodou (GILBERT et al. 1994) a vytvaii riznorodé
prosttedi (fluvial stygoscape), jehoz vlastnosti jsou dany velikosti sedimentovanych ¢astic,
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jejich heterogenitou, velikosti port a poréznosti, mnozstvim organické hmoty a mnoha
dalsimi faktory. Podpovrchové struktury v nivé mohou zahrnovat dna a vyplné né€kdejsich
feCiSt, pohibené jesepy (bars) i organické zbytky (nahromadéné kmeny stromt, apod.).
Zvlastnim prostfedim je pak tzv. hyporheickd zona, tedy pfechodna ekotondlni zéna
mezi povrchovou a podzemni vodou (Bourton et al. 1998). Vytvari se hlavné pod fi¢nim
korytem, ale miize pfesahovat daleko pod povrch smérem do fi¢ni nivy (STANFORD &
Warp 1988). Rozdilné utvareni hydrogeomorfologickych struktur v riiznych castech
horské nivy s vyraznou raselinnou sedimentaci ukazuji kapitoly 2 a 3.

Nejvyznamnéj$imi abiotickymi proménnymi v pfechodnych ekotondlnich zénach ti¢ni
nivy jsou piedevSim vlhkostni gradient, gradient zivin a gradient disturbanci (Day et
al. 1988) a také fadou autort nov¢ji zdirazitovany teplotni gradient (BRUNKE & GONSER
1997, Tockner et al. 2000). Klicovou a rozhodujici roli v§ak jednozna¢né hraje vlhkostni
gradient a hydrologické pomeéry, které jsou urcujici proménnou i pojitkem pro vétSinu
probihajicich procesii a ekologickych vazeb v nivé. Pfitom v rdmci ¢lenitého ale plochého
povrchu nivy se hydrologicky zcela odliSna stanovist€¢ mohou projevit jiz pii vyskovém
rozsahuné¢kolika desitek centimetrt a vertikdlné vyjadiené gradienty zde proto byvaji velmi
strmé (Prach et al. 1996, WaARD et al. 1999). Zastoupeni rozdilnych zdroji vody v fi¢ni
nivé (fiéni voda, podzemni voda, priisaky z okolnich svahd, ptitoky, atmosférické srazky,
atd.) a jejich vliv na heterogenitu aluvialniho prostiedi a vegetaci podrobné analyzovali
napiiklad Wassen (1990), Grieve et al. (1994), PracH et al. (1996), Wassen et al. (1996),
WIiLLBY et al. (1997), Ross et al. (1998), de BEcker (1999), Wassen et al. (2003), DwWIRE
(2004). Vysledky zminénych studii ukazuji, Ze jiz malé rozdily v pomérném zastoupeni
jednotlivych zdrojii vody mohou vyznamné ovlivnit hydrologické a hydrochemické
poméry a nasledné i charakter vegetace. Zmény hydrochemickych poméri a vodniho
rezimu zpusobené antropogennimi vlivy (eutrofizace, odvodnéni) a jejich dusledky
popisuji naptiklad Prach et al. (1996), WasseN et al. (1996), Ross et al. (1998). Tomuto
tématu se v ramci disertacni prace vénuji kapitoly 2. a 3.

1.2. Disturbance a sukcese

Ri¢ni nivy predstavuji nestalé prostfedi kontinualng utvafené a proménlivé v disledku
vysoké miry disturbanci. Pivodcem téchto zmén je primarné dynamika fi¢niho toku, ktera
prosttednictvim zéplav (,,flood pulses*, sensu Junk et al. 1989) formuje pofi¢ni krajinu a)
pfimo vytvaienim struktury ficni sit€1jinych geomorfologickych prvki, ale také b) neptimo
svym vlivem na probihajici biologické procesy a sukcesni zmény. Ptikladem ptfimych
zmén jsou zmeény feciSté zahrnujici migraci ficnich koryt 1 jejich pfirozené odstaveni. U
meandrujicich toktl jsou lateralni migrace koryt v podstaté jednosmérné, u anastoméznich
fek probihaji spiSe mozaikovité. U obfich veletokll v tropické Jizni Americe se mohou
lateralni migracni pohyby koryt pohybovat v rozmezi 25-400m za rok (KaLriorLa et al.
1992), u pfirozenych tokil v temperatni zon¢€ jsou tyto zmény mnohem mensi (GILVEAR &
BRravARD 1996), navic jsou v posledni dobé silné omezené antropogennimi zasahy. Pfirozené
odstavovani fi¢nich koryt akumulaci hrubych sedimentl je dominantnim procesem u
vétvenych tokl, u meandrujicich tokli dochdzi k odfiznuti meandra protrzenim S§ije pfi
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silnych zaplavach. Pfimé zmény fi€nich koryt formuji topografii povrchu fi€nich niv,
ovliviiji sukcesni pochody a zajist'uji stdlou obnovu (turnover rate) geomorfologickych
struktur v nivé. Diky této obnové je relativni zastoupeni geomorfologickych struktur
v ptirozenych nivach, 1 ptes silné disturbance a probihajici zmény, viceméné konstantni
(KoLLmaN et al. 1999). BormaN & LIKENS (1979) popsali tuto skutecnost pomoci modelu
oznacovaného jako ,,shifting-mosaic steady state*.

Vedle silnych erodujicich zaplav ovSem ovliviiuji heterogenitu fi¢nich niv i procesy
spojené se zménami prutokovych pomeéri bez vlastniho vybfezeni fi¢ni vody do nivy
(WaARD & TockNER 2001, WarD et al. 2002b). Tyto tzv. ,flow pulses meéni v kratSich
casovych intervalech podil jednotlivych zdrojii vody v nivé a ovliviiyji tak dynamicky
rezim fyzikalnéchemickych parametrii i priabéh biologickych procesi (primarni produkce,
uptake zivin, apod.) (TockNErR et al. 2000). Kolisani abiotickych proménnych, spiSe nez
jejich primérné hodnoty, maji proto mnohem vétsi vypovédni hodnotu pro pochopeni
toho, jakym zplsobem jsou struktury a procesy v fi¢nich nivach navzajem propojeny
(PaLMER et al. 1997). Tockner et al. (2000) napiiklad porovnavaji amplitudu kolisani
vybranych abiotickych parametra prostiedi (konduktivita, obsah nitrat) u raznych typt
ficnich niv v zavislosti na dynamice prutokt v fece. Cyklické zmény priitokovych poméri
(expanze/kontrakce) a hydrologického propojeni (hydrological connectivity) aluvidlnich
struktur obecné hraji diileZitou roli zvlasteé u toktl a fi¢nich niv v temperatni zoné.

Proti disturban¢nimu a dynamickému vlivu feky plsobi v fi¢nich nivach ekologicka
sukcese. Ze sukcesnich trajektorii maji v nivach zasadni vyznam zejména: a) hydricka
sukcesni fada (hydrarch sere) a b) sukcese na terestrickych stanovistich v nivé smétujici
k lesni vegetaci (forest succession) (WARD et al. 2002b). V druhotné odlesnénych ¢astech
ficnich niv se po odeznéni zemédelského vyuziti aluvidlnich luk uplatiuje sekundarni
sukcese pusobici proti disturbancim antropogenniho ptivodu (Pracu 1992, PracH et al.
1996, STRASKRABOVA & PracH 1998). Hydricka sukcese obvykle nastava v disledku
zaplav po odstaveni fi¢nich koryt a nasledném vytvoteni novych biotopi stojatych vod.
Zaplavy vSak ovliviiuji hydrické sukcesni fady nejen vytvarenim novych biotopi, ale 1
opakovanym ,,omlazovanim* (rejuvenaci) jiZ stavajicich stojatych vod zaplavovou vodou
a ,,resetovanim® jiz vytvoreného sukcesniho stadia. Periodické ,,resetovani sukcesnich
fad v dasledku zaplav je pfitom ovlivilovdno mnozstvim nejriznéjSich faktorti pocinaje
pozici stojatych vod vii¢i aktivnimu fecisti, mirou izolace od zaplavovych vod (naptiklad
geomorfologickymi strukturami) nebo piisobenim jinych hydrickych zdroji (naptiklad
podzemni vody). Vznika mnozstvi rozdilnych stanovist v rizné odstupnovanych
vyvojovych stadiich a fi¢ni niva je typickym ptikladem proménlivé mozaiky (Amoros et
al. 1987), jejiz heterogenita se projevuje v prostoru i ¢ase (WARD et al. 2002b). Detailni
studium hydrické sukcese s ohledem na heterogenni abiotické prostiedi nivy a vliv zaplav
provadéli na meandrujicim toku Rhony naptiklad BorneTTE et al. (1994) Teoreticky
model sukcese, vychazejici z detailnich studii sukcese spontanné odstavenych fi¢nich
ramen, zpracovali CHIARELLO et al. (1998). Sukcesi a terestrializaci odstavenych fi¢nich
ramen v oblasti Hornovltavského luhu se zabyva kapitola 5. Expanze dievin na nelesnich
plochach fi¢ni nivy béhem poslednich 50ti let je znazornéna v kapitole 3.
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Jevy a prvky spojené se sukcesi zasadnim zpiisobem pfispivaji k heterogenité a diversité
ficnich niv. Samotna sukcese jako proces ovSem postupné vede ke snizeni heterogenity
v piipad¢, Ze ptestanou pusobit vlivy spojené s disturbancemi, napiiklad v dasledku
antropogennich vlivl (regulace tokd, izolace fi¢ni nivy) (WARrD et al. 2002b).

3.3 Druhova diverzita

Heterogenita, dynamicky charakter a otevienost pofi¢nich ekosystémi jsou jednou
z hlavnich pfi¢in vysoké druhové diverzity fi¢nich koridor. Soucasné vyzkumy ukazuji,
7e zejména ficni nivy piedstavuji vyznamna centra diverzity (,, biological hot spots ) ve
vztahu k okolni krajin¢ (NiLssoN et al. 1989, TockNER & WARD 1999, WARD & TOCKNER
2001). Pies 85% z celkového poctu druhti (,,regional species pool*) bylo naptiklad
zaznamenéano v ¥iénich nivach ve Svycarsku, a¢koli tyto zaujimaji jen 0,28% z celkové
rozlohy Gzemi. Decamps & TaBacchi (1994) zjistili, Ze druhové rozmanitost podél feky
Adour River ve Francii je 0 47% vyS$si nez v okolni krajin¢ a celkové predstavuje témet
1/5 vsech druhti flory Francie.

Druhova diverzita pfitom vykazuje zietelné uspotadani (,,pattern®) podél funkénich
gradientd ve sméru longitudindlnim, laterdlnim 1 vertikdlnim (viz. vySe). Ve sméru
longitudinalnim je nejvyssi druhova diverzita dle ekologického modelu fi¢niho kontinua
(,, River Continuum Concept“, VANNOTE et al. 1980) pifedpokladéana ve stiednich tsecich
fiéniho koridoru s nejvyssi heterogenitou. To bylo potvrzeno fadou studii analyzujicich
rostlinna spoleCenstva i populace bezobratlych v zapadni Evrop¢ i Skandindvii (NILsSON
et al. 1989, PLanTY-TABACCHI et al. 1996). WarRD & StanrorD (1995b) dokladaji nejvyssi
druhovou diverzitu v meandrujicich usecich toku vyznacujicich se mozaikou lotickych,
lentickych a semi-lentickych biotoptli a pfitomnosti pestré skaly sukcesnich stadii. Velmi
vysokou diverzitu pfitom vykazuji heterogenni useky fi¢nich niv v oblastech podhiifi.
Naproti tomu odliSné rozloZeni druhové diverzity bylo zjiSténo nékterymi autory pfi
studiu bezobratlych tekoucich vod, ryb a planktonnich tfas (Statzner & HIGLER 1986).
Ve sméru laterdlnim byla fadou studii prokézéna nejvysi diverzita v mistech se stfedni
intenzitou disturbanci zpiisobenou zaplavami (PorLrLock et al. 1998, CHAPIN et al. 2002),
vyznamnou roli obecné hraje i stupet hydrologického propojeni mezi jednotlivymi
biotopy (,, hydraulic connectivity “) (BoRNETTE et al. 1998a).

Ze studii zamétenych na sledovani a predikci druhové diverzity zietelné vyplyva, ze
druhové diverzita se projevuje odlisn€ na riznych hierarchickych arovnich (a, B, y) a
rizné skupiny organismui vykazuji odlisné rozloZeni podél gradientii (TOCKNER & WARD
1999). Vzajemné vazby jsou siln€é ovliviiovany degradaci fi¢nich koridort v dusledku
regula¢nich zasahil a jinych antropogennich vlivii. Pfi hodnoceni biodiverzity jsou kromé
toho vyznamna nejen kvantitativni, ale 1 kvalitativni hlediska. Vysoka druhova diverzita
ne vzdy znamena vyssi hodnotu a kvalitu habitati (DUeLLI & OBrisT 1998). V piipadé¢ silné
fragmentace biotopit v disledku plisobeni ¢lovéka se muze druhova diverzita vyrazné
zvysit, ackoli dochazi ke ztraté integrity spolecenstev a celkovému ochuzeni vzdjemnych
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vazeb. Nékteré biotopy (napf. raseliniSt€) jsou navic pfirozené druhové chudé, ale jsou
velmi vyznamné z hlediska regionalni 1 globalni diverzity (TockNER & WARD 1999).

wrv 7

1.4. Teoreticka vychodiska pro management a ochranu ri¢nich niv

Ri&nim nivam je v sou¢asné dobé& vénovana velka pozornost a na jejich ochranu a obnovu
jsou zejména v husté osidlenych castech Evropy a Severni Ameriky vynaklddany nemalé
finan¢ni prostfedky. DosaZené vysledky ovSem c¢asto neodpovidaji vynalozenému usili.
Jednim z diivodil je pfirozend dynamika a komplikovanost struktur i funkénich vazeb
v fi¢nich nivach a jejich otevienost a propojeni s okolni krajinou (Warp et al. 2001).
Také nedostatek referencnich izemi v podob¢ nenarusenych ficnich koridorii a znacné
mezery v poznani pfirozenych procest i strukturdlnich vazeb do zna¢né miry limituji
uspésnost provadénych opatreni (STATZNER & KoHMANN 1995, Lockwoobp & Pimm 1999).
Svou roli sehrava i mnohdy nedostate¢na komunikace a pfenos informaci z roviny
vyzkumné a teoretické do roviny praktického navrhovani a provadéni revitaliza¢nich
projektl a managementu. Mnoho strategii a projektl zabyvajicich se problematikou
ochrany fi¢nich tok a niv tak bylo v posledni dobé zaméfeno pouze na zachovani nebo
obnovu vybranych struktur nebo organismti bez celkového zhodnoceni dynamickych
vazeb a funkcnich procest. Pfitom praveé procesy a funkcéni vazby jsou v proménlivém
a heterogennim prostiedi fi¢nich niv klicem k jejich dlouhodobé ochrané i1 Uspésné
obnové. Dle WarbD et al. (2001) je proto diilezité ochranu a management fi¢nich koridori
koncipovat z komplexniho pohledu krajinné ekologie, kterd umoziuje analyzu a
zhodnoceni vzajemnych interakci mezi strukturami a ekologickymi procesy na rtiznych
hierarchickych trovnich 1 v kontextu Caso/prostorové heterogenity. Takovy piistup
pracuje s krajinnymi elementy vazanymi na povrchové vody, podzemni vody i semi-
terestrické pofi¢ni ekosystémy a umoziuje posouzeni jejich vzajemnych vazeb. Cilem
managementu a napravnych opatfeni provadénych v fi¢nich koridorech v soucasné dobé
zpravidla nemuze byt kompletni obnova ptirozenych podminek pied degradaci, ale spise
dosazeni dynamického stavu schopného samoregulace, dynamického vyvoje a integrace
do okolni krajiny. Klicovym problémem revitalizaci velkych fek se tak stavd zejména
obnova fyzikalnich a biologickych interakci mezi fekou a okolni nivou (NIeNHUIS et al.
1998). Mezi dillezitymi indikatory nastoleni dynamického stavu jsou napiiklad vzajemna
propojenost mezi krajinnymi elementy, vysoka diverzita sukcesnich stadii jako odraz
proménlivosti a dynamickych procesii, délka ekotonti, apod.

Nehled€ na miru dosazeného poznani a teoretickd vychodiska vSak témét vzdy zlstavaji
rozhodujicim faktorem socidlné-demografické poméry a tlaky na vyuzivani fi¢nich
koridort uréené konkrétnimi podminkami v daném regionu. Strategie managementu jsou
pak vzdy kompromisem mezi mnoha spole¢enskymi pozadavky na vyuziti fek a poti¢nich
z6n a nezbytnosti zachovat jejich ekologické hodnoty a funkce v krajing. Pfitom pochopeni
nutnosti rozumného vyuzivani fi€nich koridort je zalezitosti jen né€kolika poslednich
desetileti, tedy obdobi, kdy degradace vétSiny velkych tokt a jejich niv v husté osidlenych
krajindch dosdhla svého vrcholu a moznosti jejich napravy jsou velmi komplikované
(LARGE & PracH 1998, NienNHUIS et al. 1998). Pon¢kud snazsi situace je na mensich tocich
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a také v malo vyuzivanych a fidce osidlenych regionech a v chranénych tizemich, kde
rozsah degradacnich zmén je zpravidla mens$i a nastavené priority jsou posunuty blize
ekologickym ciliim a pozadavkiim. Piikladem takového uzemi je i sledovany tsek horské
fi¢ni nivy v oblasti Hornovltavského luhu.

1.5. ReSen4 problematika a cile disertaéni prace

Hlavnim tématem pfedkladané disertacni prace je studium heterogenity ptirozenych
fi¢nich niv a interakci mezi vegetaci a abiotickym prostiedim v fi¢ni nivé. Jako modelové
uzemi byla vybrana horskd niva podél horniho toku Vltavy (Hornovltavsky luh na
Sumavé). Vybér uzemi je v souladu s aktualnimi trendy ve vyzkumu po¥i¢nich oblasti,
které preferuji vyzkum pfirozenych ptipadné jen malo naruSenych fi¢nich koridorti se
zachovalou dynamikou probihajicich procest i struktur. Vyzkum zachovalych fi¢nich
niv jako referencnich uzemi mé v soucasné dob¢ zasadni vyznam piedevsim s ohledem
na rostouci zajem o revitalizace, resp. renaturalizace naruSenych tseki fi¢nich koridort
v husté osidlené stiedoevropské krajing.

Modelové izemi kromé toho ptedstavuje oligo-mesotrofni typ ploché fi¢ni nivy s vysokym
zastoupenim boreomontannich spolecenstev a druhi, ktery je charakteristicky zejména
pro borealni zonu ptipadné horské polohy temperatniho pasma a ve stiedni Evropé nebyl
dosud detailné studovan. Vyrazna heterogenita sledované horské nivy ve sméru lateralnim
navic pfipomina dobie strukturované fi¢ni nivy nizsich poloh a poskytuje prostor pro
vzajemné porovnani. Legislativni ochrana uzemi pak poskytuje velmi dobrou piilezitost
pro realizaci managementu zalozeného na vysledcich provadénych vyzkumi a priméarné
zaméteného na ekologické funkce fi¢niho aluvia a ochranu biodiverzity v krajiné.

Hlavnim cilem predkladané disertacni prace bylo zjisténi vzajemnych ekologickych
vazeb mezi vegetaci a hydrologickymi a hydrochemickymi parametry abiotického
prosttedi v fi¢ni nive, které odrazi plisobeni rozdilnych zdroji vody i1 probihajicich
hydrogeomorfologickych procest. Dal§im cilem bylo zhodnoceni Gizemi a pfitomnych
rostlinnych spolecenstev a druhti z pohledu biogeografického. Zvlastni pozornost byla
vénovana zejména boreomontannim prvkiim a analogii s boredlnimi typy ficnich aluvii
na jedné strané, a porovnani s plochymi fi¢nimi aluvii nizinnych poloh temperatni oblasti
na stran¢ druhé. Jednim z cilti prace bylo praktické vyuziti ziskanych poznatk pti navrhu
managementu zajmového Uzemi, ktery vychazi z analyzy dynamickych struktur v nivé,
jejich vzajemnych vztahl a zohlediuje jejich podil na soucasné vysoké diverzité tizemi.
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Linking vegetation pattern to hydrology and hydrochemistry
in a montane river floodplain, the Sumava National Park,
Central Europe

Abstract

Cover of higher plants (in 4 x 4 m plots), groundwater table height, and water chemistry in boreholes were
sampled at 43 sites along three cross-sectional transects in a flat floodplain of the Upper Vltava River in the
Sumava Mountains (Sumava National Park, Czech Republic). The goal was to describe the relationships
between vegetation and alluvial environment. Correlations between hydrochemical and plant communi-
ty characteristics were calculated, and Canonical Correspondence Analysis (CCA) was used to express
relationships between the abiotic factors and vegetation. The following characteristics were significantly
correlated with the vegetation pattern: mean height of the water table, distance from the river, pH, and
concentration of NH, and humic acids in the groundwater. Two distinct zones were distinguished in the
floodplain: Zone I was under direct influence of the river, and exhibited higher pH and ammonium content
in a fluctuating groundwater table. Zone II, covering more than half of the floodplain extent, was under the
prevailing influence of water coming from the adjacent upland, and exhibited lower pH, higher content of
humic acids, and a higher and relatively stable groundwater table. A diverse mosaic of the riparian commu-
nities, especially of tall-sedge and tall-grass marshes and alluvial meadows, was typical for the former zone,
while peatland vegetation characterised the latter one. The floodplain exhibited a rather oligo- to mesotro-
phic status with only very local eutrophication, and harboured diverse and valuable plant communities. The
protection of this floodplain should be among the priorities of the National Park authorities.

Key words: Diversity, Floodplain, Vegetation, Water chemistry, Water table
Introduction

High spatial and temporal heterogeneity of environmental variables are among the dis-
tinct features of natural alluvial systems. These features are principally related mainly to
natural river dynamics (AMoRros et al. 1989; WARD 1989; MaLaNsoN 1995; GopRrEAuU et al.
1999; TocknER et al. 2000; WarD et al. 2002). A mosaic of hydrogeomorphological and
vegetation units is the most evident feature of this heterogeneity (PracH et al. 1996; Was-
SEN et al. 1996; NaimaN & Dricamps 1997). This mosaic has a dynamic character, howe-
ver, only in natural floodplains where good connectivity with the river exists (CHAUVET
& Decamps 1989; PeTts & Amoros 1996). The natural connectivity between rivers and
floodplains has decreased along many rivers in Europe (de WaaL et al. 1998; GobREAU
et al. 1999). Thus, as a necessary step for the potential rehabilitation of disturbed rivers
and their floodplains, it is useful to study the relationships among the components of river
systems and river corridors where the natural character of the streams and floodplains
remains preserved (Boon et al. 2000). This study described the vegetation—environment
relationships within such a relatively natural floodplain.

Three main environmental gradients are most evident in any floodplain and they are also
responsible for the vegetation pattern: (1) moisture, (2) nutrients, and (3) disturbance
intensity (Day et al. 1988). Disturbances can be either natural (floods) or human-induced
(e.g., mowing of alluvial meadows). Although all of the mentioned gradients are important
and are related to each other, water table fluctuations are usually considered to be a key
factor, i.e., the main driving variable (e.g. MaLaNnsoN 1995). Detailed hydrological studies
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have revealed that the relative importance of different water sources is reflected in the
hydrochemistry pattern (GRIEVE et al. 1995; GILVEAR et al. 1997; MALARD et al. 2002). The
spatial correlation of variation in groundwater chemistry and water table dynamics with
vegetation, biomass, and biodiversity has also been documented by GrooTians (1985), de
Mags et al. (1996) and WiLLBY et al. (1997).

In Central Europe, most rivers and their floodplains have been altered by various human
activities, and only a few rivers still have natural flow dynamics (KHAITER et al. 2000). A
well preserved part of the montane floodplain of the Vltava River, in the Sumava Natio-
nal Park, Czech Republic, provided a notable opportunity for a detailed ecological study
of such a relatively natural alluvial environment. The floodplain is a part of an extensive
border region that has been neglected for political reasons, so many human activities
have been reduced here for almost the entire second half of the 20th century. As a result,
important ecological processes are preserved or have been less influenced than those in
heavy populated and intensively used inland landscapes. A high proportion of relic ha-
bitats, particularly peatlands, climatic extremes, and the frequent occurrence of boreal
or boreo-montane elements in the local flora and fauna (SpiTzer 1994) contribute to the
unique character of the floodplain, which can be viewed as ‘an island of boreal landscape
in Central Europe’.

The study was conducted from 1998 to 2002 with the goal of describing the vegetati-
on—environment relationships within the floodplain. The main question was: What envi-
ronmental variables most strongly influence the vegetation pattern?

Methods
The study area

The montane floodplain of the Upper Vltava River is situated in the southwestern part of
the Czech Republic (Figure 1). The floodplain section that was studied has an area of 12
km? and is located 390 to 365 stream kilometres from the mouth at an altitude of 729-743
m above sea level. The floodplain is relatively wide, with a free meandering river and br-
oken surface topography, including numerous oxbows, pools, and backwaters. The stream
gradient does not exceed 0.8%o. The geology of the area is predominantly characterised
by granites. Fluvial deposition consists mainly of alluvial sands and muddy loams, mi-
xed with small-sized gravel or pebbles (NEuHAUsLOVA et al. 2001). Because of the acidic
bedrock in the area, the alluvial soils (fluvisols) are mostly oligotrophic, with extensive
peat formation. Several peatbogs (valley raised bogs) have developed here since the Late
Glacial Period and cover a substantial part of the floodplain (SvoBopova et al. 2001). The
local climate is characterised by a mean annual temperature of about 5.2°C and annual
precipitation of about 860 mm (VEsecky 1961). The mesoclimate in the valley is strongly
influenced by temperature inversions, which are responsible for frequent fogs and lower
temperature minima. The natural river dynamics is still preserved and the floodplain is
annually flooded mostly in spring. Mean annual discharge reaches about 5.9 m?/s'. The
total area of the catchment is 341 km? (data of the Czech Hydrometeorological Institute,
unpublished).
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Figure 1. Location of the study area in Central Europe and position of cross-section
transects (D — Germany; PL — Poland; A —Austria; CZ — Czech Republic).

The natural vegetation within the floodplain section studied consists mainly of a mosaic of
waterlogged spruce forests and peatlands. The narrow riverbank vegetation is represented
by a strip of alluvial woodlands dominated by Alnus incana L. (NEunAusLovA 2001). The
area was colonised relatively late, during the 16th century (BENES 1996) and human activi-
ties culminated at the end of the 19th and the beginning of the 20th centuries. In that time,
the original floodplain forests were fragmented and the deforested land was managed
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Distance Humic Conduc- Water | Water | Water | Water S

1 NH4 acids Toc tivity pH fluct. max min | table | index
species *% *% *kk Kkk
number 0.46 -0.11 0.27 0.27 -0.27 -0.25 | -0.48 -0.52 0.08 0.01 | 0.85
S index

0.45 -0.13 0.12 0.30 -0.23 -0.31 -0.38 -0.41 0.07 0.01
Water table

0.45 0.08 0.26 0.34 0.06 -0.20 | -0.57 0.65 0.94
Water min

0.51 0.00 0.16 0.26 -0.05 -0.20 | -0.72 0.52
Water max

-0.16 0.17 0.04 -0.01 0.36 0.24 0.16
Water fluct.

-0.69 0.26 -0.04 | -0.19 0.44 0.39
pH

-0.58 -0.01 -0.28 | -0.66 0.53
Conductivity

-0.37 0.64 0.10 0.09
TOC

0.39 0.47 0.68
Humic acids

0.10 0.26
NH4

-0.04

mostly as regularly cut meadows. Several peatbogs were mined for fuel (SCHREIBER 1924).
For most of the second half of the 20th century, the floodplain itself was neglected as a
part of an international border. As a result, the whole area is characterised by a low human
population density. The floodplain is not urbanised. Because of its high natural values, the
floodplain was included in the Sumava National Park (in 1991) and Biosphere Reserve
and was designated as a Ramsar Site (in 1993). This floodplain represents the rare case of
a montane river floodplain that actually resembles the geomorphology of lowland rivers
(CARLING & PETTS 1992).

Data collection

Three transects (Transects A, B, C) were established across the floodplain perpendicular
to the river to quantify vegetation patterns and the relationships between vegetation and
abiotic environmental factors (Figure 1). Transect A was located in the upper part of the
studied floodplain, Transect B in the middle, and Transect C in the lower. Along the three
transects, perforated plastic boreholes (A1-A10, B1-B17, C1-C16), 1.8-2m deep, were
installed in distinct, homogeneous, and sufficiently large vegetation patches occurring
along the transects. Position of the water table as well as the pH and conductivity of
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groundwater were measured in each borehole at 2-week intervals from April to Novem-
ber, 1998-2000. Water samples both from the piezometers and the river itself were taken
four times in 1999 for other chemical analyses, including NH,, NO,, PO,, SO,, Mg, Na,
K, Ca, Fe, TOC (total organic carbon) and humic acid content, using standard methods
(ANonymous 1980).

The vegetation around each borehole was sampled in 4 x 4 m quadrats in July and Au-
gust 1999. Percent cover was visually estimated for all vascular plants and bryophytes.
Vegetation units were identified in a previous vegetation survey of the area (BurkovA et
al. 2005) considering prevailing life-forms (physiognomy); subunits were characterised
by dominant and/or typical species (Table 1). Names of vascular plant species followed
KuBAT (2002) and bryophytes plant names followed Kucera & Vana (2003).

Data analyses

The vegetation records and environmental data from all three transects were pooled and
classified using Canonical Correspondence Analysis (CCA) (ter Braak & SMILAUER
2002). We assumed unimodal responses of the species to environmental gradients, which
was confirmed by the length of the gradient in a DCA ordination reaching 7 SD units.
The species percent cover data were logtransformed. Forward selection of environmental
variables, using a Monte-Carlo permutation test, was conducted to select variables in the
CCA. A Pearson correlation matrix (SokaL & RoHLF 1995) that included all measured
environmental variables, species richness, and Shannon index, was calculated.

Results

Water table position and chemical composition of the shallow groundwater exhibited lar-
ge spatial variations across the floodplain along all three transects and the variations were
well reflected in the vegetation pattern (Table 1). Mutual correlations between the hydro-
logical and hydrochemical variables and some community characteristics are summarised
in a matrix of correlation coefficients in Table 2. Water table fluctuations, the minimum
water table height, and pH were negatively correlated with distance from the river. Plant
species richness and the Shannon index were positively correlated with distance from the
river and negatively correlated with the maximum water table height and water table flu-
ctuations. Moreover, the Shannon index exhibited a positive correlation with total organic
carbon (TOC) and a negative relationship with pH.

Diverse hydrological and hydrochemical conditions across the floodplain were reflected
in the vegetation patterns demonstrated in the ordination diagrams. The direct gradient
analysis (CCA) in Figure 2a arranged the vegetation samples into clear groups correspon-
ding well to the a priori distinguished vegetation units (comp. Table 1). The first ordinati-
on axis explained 6.5% of variability in the vegetation data, while the second ordination
axis explained 5.3% of variability in the vegetation data. Five environmental variables ap-
peared in the forward selection to be signifi- cantly correlated with the vegetation pattern
(Figure 2a): water table (F = 2.63, p<0.001), pH (F = 1.69, p<0.002), distance from the
river (F = 1.92, p<0.002), NH, content (F = 1.61, p<0.042), and content of humic acids (F
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=1.60, p<0.01). Samples from the mesotrophic river bank vegetation, including tallsedge,
and tall-grass marshes, and tall-herb stands, were found in the upper-right region of the
ordination biplot. The trophic status was indicated by higher pH and ammonium nitrogen
content. Treeless fens clustered close together in the lower part of the diagram, occurring
in sites with higher water table and higher content of humic acids. Samples from oligot-
rophic peatlands, including both wooded raised bogs and wooded fens, were found on
the left. They usually occurred far from the river, and low pH was their typical feature.
The mesic alluvial meadow sites clustered in the upper-left quadrant of the biplot. They
typically occurred on elevated sites of the floodplain and were only rarely flooded. They
were mostly mesotrophic. The complementary species ordination is given in Figure 2b.
The species well characterise the vegetation units, and the autecological characteristics of
the species (ELLENBERG et al. 1991) corresponded to the environmental gradients and their
ecological interpretations given above.

Discussion

Our results demonstrated the close relationships between hydro-geomorphology, hydro-
chemistry, and vegetation in the river floodplains, and were generally in accordance with
theoretical expectations based on research in other fluvial systems (WHITTON 1975; WARD
1989; GrooTians et al. 1996; GILvEAR et al. 1997). In those studies and in ours, vege-
tation pattern reflected water table, pH, and nutrients. The pattern of hydrological and
hydrochemical parameters across the floodplain generally corresponded with the results
of GrIeVE et al. (1995). In a nutrient-poor, natural floodplain, they identified four major
sources of water: (i) the river itself; (ii) hillslope inputs; (ii1) upwelling groundwater;
and (iv) rainwater. The balance among these determined the different hydrological zones
across the floodplain: (a) a base-poor riverine zone with a fluctuating water table; (b)
an acidic, nutrient-poor zone near hillslopes with a balanced water regime and influen-
ced by water coming from the adjacent upland; and (c) a base-rich zone influenced by
upwelling groundwater (see also WasseN et al. 1996; BorNETTE et al. 1998; De BECKER
et al. 1999). The last zone could not be detected in the studied Vltava River section as a
special zone. However, on the basis of the existing data, we assumed that base-rich upwel-
ling groundwater may have influenced the hydrochemistry of some sites as indicated by
locally higher pH, conductivity, and slightly-higher Ca and Mg. The lack of base-rich
upwelling groundwater may be explained by the acidic bedrock largely prevailing in the
region (NEuHAUSLOVA 2001) Thus, we distinguished only two clear zones in the studied
floodplain: (I) a regularly flooded riverine zone and (II) a marginal peatland area, flooded
only occasionally (Figure 3).

The regularly flooded Zone I, adjacent to the river, was characterised by widely fluctua-
ting water table. The mean position of the water table corresponded mainly to local topo-
graphy. The lowest summer water levels (below 150 cm) were not exceptional in elevated
areas. Within Zone I, frequent changes in microtopography and hydrology were expressed
in a diverse mosaic of vegetation. Environmental gradients between adjacent microha-
bitats were typically very steep and therefore species with different ecological demands
grew in close proximity (see also Prach et al. 1996). They formed a dictinct vegetation
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Figure 2. (a) Direct gradient analysis (CCA) of the hydrochemical variables and vegetation samples recorded in 4 x4 m plots around
each borehole along the transects and related a priorito the vegetation units. Environmental variables with the significant influence (on
vegetation data) were used. Distance indicates the distance along the transects from the river. Symbol legend: O, raised bogs; [J, fen
woods; B, treeless fens; @, alluvial meadows; @, tall-herb stands; A, shrubby swamps; B, tall-grass marshes; 4, tall-sedge marshes. (b)
Direct gradient analysis (CCA) of the species and hydrochemical variables recorded along the transects. The spedes with the highest
weight which best fit the model were selected. Explanations of the species names abbreviations: dgrocani- Agrostis canina L., Agrocapi-
Agrostis capillaris L., Agrostol-Agrostis stolonifera L., Alopprat-Alopecurus pratensis L., Anthsylv-Anthriscus sylvestris (L.) Hoffim,,
Awlapalu-Awlacomnium pafustre (Hedw.) Schwagr., Avenflex-Avenella flexuosa (L.) Drejer, Betupub3-Betula pubescens Ehrh. in tree
layer, Betupubl2-Betula pubescens in shrub layer, Calivilg-Calluna wilgaris (L.) Hull, Carebriz-Carex brizoides L., Carebuek-Carex
buekii Wimmer, Carenigr-Carex nigra (L.) Reichardt, Carerost-Carex rostrata Stokes, Cirshete-Cirsiton heterophyilum (L.) Hill, De-
seesp-Deschampsia cespitosa (L.) P.B., Epilpalu-Epilobiten palustre L., Eriovagi- Eriophorum vaginatum L., Galipalu-Galivm palustre L.,
Galiulig-Galium uliginoswm L., Hypemacu-Hypericum macwlatum Crantz, Juncfili-Juncus filiformis L., Lysivilg-Lysimachia vulgaris L.,
Muolicaer-Molinia caerwlea (L.) Moench, Peucpalu-Peucedanum palustre (L.) Moench, Phalarun-Phalaris arundinacea L., Pimpmajo-
Pimpinella major (L.) Huds ., Pinusif3-Pinus sifvestris L. in tree layer, Plewschr-Pleurozium schreberi (Brid.) Mitt., Poa chai-Poa chaixii
Vill., Polycomm-Polytrichuem commune Hedw., Poteerec-Potentilla erecta (L.) Rauschel, Potepalu- Potentilia palustris (L.) Scop.,
Rhytsqua- Rhy tidiadelphus squarrosus (Hedw.) Warnst., Salicin2-Salix cinerea L., Samgoffi-Sanguisorba officinalis L., Sphafall.
-Sphagnum fallax (H. Klinger.) H. Klinger., Sphaflex-Sphagnum flexuosion Dozy et Molk., Urtidioi- Urtica dicica L., Vacculig-Vac-
cinium wiginosum L., Vaceviti-Vaccinium vitis-idaea L., Vielpalu-Viela palustris L.

mosaic composed mostly of communities with lower species number. Various tall sedge
and tallgrass stands represented the prominent vegetation units of this zone. In deforested
sites further from the river, but still within Zone I, damp alluvial meadows typically were
found.

In contrast, the wide peatland Zone II, adjacent to hillslopes, was typical of a rather stable
water regime and acidic, oligotrophic conditions. Water table position was maintained
near the surface for most of the whole year and fluctuations were much smaller than in
Zone 1. Differences between annual highest and lowest water table levels were usually less
than 30 cm. Groundwater pH decreased considerably from the river towards the hillslope
edges of the floodplain. Waterlogging and low pH within this zone presumably enhanced
extensive peat formation. The peatbogs were usually dominated by Pinus rotundata Link.,
a species endemic to Central Europe. Because of the relatively flat surface topography,
the vegetation mosaic within the peatland zone is usually less patchy than in the riverine
zone. Species diversity per sample, including vascular plants and bryophytes, was higher
than in Zone I (see Tables 1 and 2).

In the floodplain of the Upper Vltava River, Zone Il is exceptionally broad compared to
most Central European rivers. River floodplains with extensive peatlands are especially
characteristic of the boreal zone (Dierssen 1996). In Central Europe, they can develop
in some mountain regions with broad U-shaped valleys of glacial origin, such as in the
Alps (Succow & JescHKE 1990; STEINER 1992) and in the Northern Lowlands (WASSEN et
al. 1996). The large extent of Zone II may be explained by intensive hillslope inputs of
water but there are no detailed hydrological data available from the area. A different hyd-
rological situation was described from the nearby Luznice River floodplain (PracH et al.
1996). In the easily-permeable sediments of that lowland floodplain, the water table close-
ly followed the level of the river throughout nearly the whole floodplain width, indicating
the dominant influence of river channel hydrology. That part of the floodplain, where the
water regime is influenced by hillslope inputs, is restricted there only to a narrow strip
along the terraces, but without developed peatlands. Apparently, the proportion between
the two zones is governed by the character of the sediments and the overall hydrology of
the valley (GrooTsans 1985; GrooTians et al. 1996).

The groundwater chemistry suggests a gradient from oligotrophic to mesotrophic conditi-
ons across the floodplain, from its margins towards the river. This is the opposite of flood-
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Figure 3. Idealised cross-section profile of the floodplain.

plains in intensively- used agricultural landscapes, where both river and lateral inputs are
often sources of eutrophication (FENNEssY 1993; Haycock et al. 1993; PracH et al. 1996;
NamaN & Decamps 1997). The Upper Vitava River floodplain seems to be the last flat
floodplain in the Czech Republic where, with the exception of the local effects of upwel-
ling spring water and limited anthropogenic eutrophication, there is a decreasing nutrient
gradient from the river to the floodplain margins. The whole floodplain is only slightly
eutrophied, which is also rare in Central Europe. This oligo-mesotrophic status is reflected
in the vegetation, including the low occurrence or absence of nitrophilous species.

Implications for management

The floodplain lies in a strictly protected zone of the National Park, thus no substantial
eutrophication and large-scale disturbances are expected in the future. However, some
problems still remain. The hydrology of some peatlands is locally influenced by past drai-
nage. The alluvial grasslands, formerly used to grow hay, are mostly abandoned now. This
supports the expansion of competitive graminoids such as Deschampsia cespitosa (L.)
P.B. and Carex brizoides L. accompanied by a decrease in species diversity (see Table 1).
Restoration of locally disturbed hydrology through blocking of drainage ditches as well

26



as regular cutting of species rich mesic meadows and treeless fens (the vegetation units 4
and 8 in Table 1) are among management priorities. On the other sites, non-intervention
management is preffered. Our cross-section transects may easily be re-sampled, thus al-
lowing for future some investigations to better understand the long-term dynamics of this
important and rare ecosystem.

Acknowledgements

The study was supported by the Czech Ministry of Environment and by a grant from the Czech Grant Agen-
cy No. 526/00/1442. It was the main body of the Ph.D. study by I. Butkova at the Department of Botany,
Faculty of Biological Sciences, University of Ceské Bud&jovice. M. Bastl performed most computations,
analyses of water samples were performed by S. Krysl, bryophyte identifications were revised by J. Kucera.
We thank all of them. We thank Keith Edwards for English revision. We are obliged to the Administration
of the Sumava National Park and Protected Landscape Area for support, and F. Stibal, M. Rudlové and L.
Dvorak for their help with the field work. Further, we thank Ab Grootjans and anonymous reviewers for
their helpful comments.

References

Amoros C., Roux A.L., Rezgrabellet J.L., Bravard J.P. and Pautou G. 1987. A method for applied ecological
studies of fluvial hydrosystems. Regul. Rivers 1: 17-36.

Anonymous 1980. Standard Methods for the Examination of Water and Wastewater. American Public He-
alth Association, Washington.

Benes J. 1996. The synantropic landscape history of the Sumava Mts (Czech side). Silva Gabreta 1: 237—
241.

Boon P.J., Davies B.R. and Petts G.E. (eds) 2000. Global Perspectives on River Conservation. Science,
Policy and Practice. John Wiley & Sons, Chichester, 548 pp.

Bornette G., Amoros C., Piegay H., Tachet J. and Hein T. 1998. Ecological complexity of wetlands within a
river landscape. Biol. Conserv. 85: 35-45.

Bufkova 1., Prach K. and Bastl M. 2005. Relationships between vegetation and environment within the
montane floodplain of the upper Vltava River (Sumava National Park, Czech Republic). Silva Gabreta
Supplement 2: 1-78.

Carling P.A. and Petts G.E. 1992. Lowland Floodplain Rivers: Geomorphological Perspectives. John Wiley
& Sons, Chichester, 302 pp.

Chauvet E. and Décamps H. 1989. Lateral interactions in a fluvial landscape: the River Garonne, France. J.
N. Am. Benthol. Soc. 8: 9-17.

Day R.T., Keddy P.A., McNeill J. and Carleton T. 1988. Fertility and disturbance gradients: a summary
model for riverine marsh vegetation. Ecology 69: 1044—1054.

De Becker P., Hermy M. and Butaye J. 1999. Ecohydrological characterization of a groundwater-fed allu-
vial floodplain mire. Appl. Vege. Sci. 2: 215-228.

de Mars H., Wassen M.J. and Peeters W.H.M. 1996. The effect of drainage and management on peat chemis-
try and nutrient deficiency in the former Jegrznia-floodplain (NE Poland). Vegetatio 126: 59-72.

de Waal L.C., Large A.R.G. and Wade P.M. (eds) 1998. Rehabilitation of Rivers. Principles and Implicati-
ons. Wiley, Chichester.

Dierssen K. 1996. Vegetation Nordeuropas. Ulmer, Stuttgart (Hohenheim), 840 pp.

Ellenberg H., Weber H.E., Diil R., Wirth V., Werner W. and Paulissen D. 1991. Zeigerwerte von Pflanzen in
Mitteleuropa. Scripta Geobotan. 18: 1-248.

Fennessy S. 1993. Riparian Buffer Strips: Their Effectiveness for the Control of Agricultural Pollution.
World Wide Fund for Nature, Report 210/89, University College London.

Gilvear D.J., Sadler P.J.K., Tellam J.H. and Lloyd J.W. 1997. Surface water processes and groundwater
flow within a hydrologically complex floodplain wetland, Norfolk Broads, UK. Hydrol. Earth Syst. Sci. 1:

27



115-135.

Godreau V., Bornette G., Frochot B., Amoros C., Castella E., Oertli B., Chambaud F., Oberti D. and Craney
E. 1999. Biodiversity in the floodplain of Saone: a global approach. Biodivers. Conserv. 8: 839-864.
Grieve I.C., Gilvear D.G. and Bryant R.G. 1995. Hydrochemical and water source variations across a flood-
plain mire, Insh Marshes, Scotland. Hydrol. Process. 9: 99-110.

Grootjans A.P. 1985. Changes of Ground Water Regime in Wet Meadows. Casparine Heerhugowaard b.v,
Groningen, 146 pp.

Grootjans A.P., van Wirdum G.,Kmmers R. and van Diggelen R. 1996. Ecohydrology in The Netherlands:
principles of an application-driven interdiscipline. Acta Bot. Neerl. 45: 491-516.

Haycock N.E., Pinay G. and Walker C. 1993. Nitrogen retention in river corridors: European perspective.
Ambio 22: 340- 346.

Khaiter P.A., Nikanorov A.M., Yereschukova M.G., Prach K., Vadineanu A., Oldfield J. and Petts G.E.
2000. River conservation in central and eastern Europe (incorporating the European parts of the Russian
Federation). In: Boon P.J., Davies B.R. and Petts G.E. (eds), Global Perspectives on River Conservation.
John Wiley & Sons, New York, pp. 105— 126.

Kucera J. and Vana J. 2003. Check- and red list of bryophytes of the Czech Republic (2003). Preslia 75:
193-222.

Kubat K. (ed.), 2002. Kli¢ ke kvétené Ceské republiky (in Czech). Academia, Praha, 927 pp.

Malanson G.P. 1995. Riparian Landscapes. Cambridge University Press, 296 pp.

Malard F., Tockner K., Olivier M.J.D. and Ward J.V. 2002. A landscape perspective of surface—subsurface
hydrological exchanges in river corridors. Freshwater Biol. 47: 621-640.

Naiman R.J. and Décamps H. 1997. The ecology of interfaces: Riparian zones. Annu. Rev. Ecol. Syst. 28:
621-658.

Neuhislova Z. (ed.) 2001. The map of potential natural vegetation of the Sumava National Park, Explana-
tory text. Silva Gabreta Supplement 1: 75-129.

Petts G.E. and Amoros C. 1996. Fluvial Hydrosystems. Chapman and Hall, London.

Prach K., Jenik J. and Large A.R.G. (eds), 1996. Floodplain Ecology and Management. The Luznice River
in the Tfebon Biosphere Reserve, Central Europe. SPB Academic Publishing, Amsterdam, 285 pp.
Schreiber H. 1924. Moore des Bohmerwaldes und des deutschen Siidbdhmen. I'V. Sebastianberg, 119 pp.
Sokal R.R. and Rohlf F.J. 1995. Biometry. W. H. Freeman & Co, New York, USA.

Spitzer K. 1994. Biogeographical and ecological determinants of the central European peat bog Lepidopte-
ra: the habitat island approach to conservation. Nota Lepid. Supplement 5: 45—49.

Steiner G.M. 1992. Osterreichischer Moorschutzkatalog, 4 Aufl., Wien, 509 pp.

Succow M. and Jeschke L. 1990. Moore in der Landschaft. Urania-Verlag, Leipzig-Jena-Berlin, 268 pp.
Svobodova H., Reille M. and Goeury C. 2001. Past vegetation dynamics of Vltavsky luh (Upper Moldau
River valley) in Sumava (Bohemian Forest), Czech Republic. Vege. Hist. Archeobot. 10: 185-199.

ter Braak C.J.F. and Smilauer P. 2002. Canoco Reference Manual and CanoDraw for Windows User’s
Guide: Software for Canonical Community Ordination (version 4.5) — Microcomputer Power. Ithaca, New
York, 500 pp.

Tockner K., Malard F. and Ward J.V. 2000. An extension of the flood pulse concept. Hydrol. Process. 14:
2861-2883.

Vesecky A. 1961. Podnebi Ceskoslovenské republiky [Climate of Czechoslovakia]. Praha, 379 pp. , Tab., 6
maps, (in Czech).

Ward J.V. 1989. The four-dimensional nature of lotic ecosystems. J. N. Am. Benthol. Soc. 8(1): 2-8.

Ward J. V., Tockner K., Arscott D.B. and Claret C. 2002. Riverine landscape diversity. Freshwater Biol. 47:
517-539.

Wassen M.J., van Diggelen R., Wolejko L. and Verhoeven J.T.A. 1996. A comparison of fens in natural and
artificial landscapes. Vegetatio 126: 5-26.

Whitton B.A. 1975. River Ecology. Blackwell, Oxford, 725 pp.

Willby N.J., Murph K.J., Gilvear D.J., Grieve I.C. and Pulford I.D. 1997. Hydrochemical-vegetation inte-
ractions on a Scottish floodplain mire. BHS Occassional Paper (British Hydrological Society), pp. 40-52.

28



3.

Relationships between vegetation and environment
within the montane floodplain of the Upper Vitava River
(Sumava National Park, Czech Republic)

BUFKOVA I., PRACH K. & BASTL M., 2005
Silva Gabreta, Supplementum, 2: 1-78

29



30



Relationships between vegetation and environment within the
montane floodplain of the Upper Vitava River (Sumava National
Park, Czech Republic)

Abstract

Vegetation units were described in detail and then vegetation mapping performed at a broader scale of the
studied Upper Vltava floodplain (Sumava National Park, Czech Republic), and detailed analyses of vegeta-
tion and hydrochemical parameters conducted along three cross-sectional transects. Data analysis using
multivariate methods showed that the following characteristics appeared to be significantly correlated with
the vegetation pattern: mean position of water table; distance from the river; pH, concentration of NH,, and
content of humic acids in groundwater. Two distinct zones were distinguished in the floodplain: Zone I,
under the direct influence of the river; and Zone II, under the prevailing influence of water coming from
adjacent upland and/or from upwelling deep groundwater. A diverse mosaic of riparian communities was
typical for Zone I, while peatlands characterised Zone II. The high diversity of the floodplain vegetation,
and the occurrence of many rare, endangered and phytogeographically important species, indicate the
uniqueness of the floodplain within central Europe. The floodplain still exhibits an oligotrophic-mes-
otrophic status, with only very localised human-induced eutrophication, and its protection should be among
the priorities of the Sumava National Park.

Key words: groundwater table, hydrochemistry, ordination, plant communities, species diversity, vegetati-
on-environment relationships, vegetation mapping

INTRODUCTION

River floodplains have attracted considerable attention during recent decades. As impor-
tant ecotones between terrestrial and freshwater ecosystems (e.g., PiNnay et al. 1990, HoL-
LAND et al. 1991), they play a crucial role in the control of fluxes of energy, materials and
organisms throughout the surrounding landscape (Dtcamps 1984, CHAUVET & DEcamps
1989, MitscH & GOSSELINK 1986, WARD 1989, NamMaN & Decamps 1990, Namvan et al.
1989, PracH & RaucH 1992, DEcamps 1993, MaLansoN 1993, BILLEN et al. 1995). Distinc-
tive features of alluvial systems include the open character of the fluxes, and the spatial
and temporal heterogeneity of all environmental variables, which are principally related to
the river’s natural dynamics. A mosaic of hydro-geomorphological and vegetation units is
the most evident feature of this heterogeneity (Hurp & OsTERKAMP 1985, PrRACH et al. 1996,
Naiman & Dicampes 1997, BorNETTE et al. 1998). Although the predominant flows occur in
the longitudinal, downstream dimension, we must also incorporate lateral and vertical
flows into our views on the functioning of any river floodplain. All such flows are only
fully operating in natural floodplains, where there is good connectivity between the river
and its corridor (PrAcH et al. 1996). However, natural connectivity between the river and
its floodplain has decreased along many large rivers in Europe due to long-term degrada-
tion (AMoRros et al. 1987, Dicamps et al. 1988, PracH et al. 1996, LARGE & PracH 1998,
Gobreau et al. 1999) and the diversity of interactions between vegetation and environment
has been considerably reduced far and wide. Thus, it is eminently useful to study the eco-
logical functioning of those river corridors which still preserve the natural character of
their streams and floodplains — in order to understand natural processes as a necessary
basis for the potential rehabilitation of disturbed rivers and their floodplains (Joyce &
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WAaDE 1998).

The most diverse of environmental mosaics are usually expressed along larger streams
with wide and physically complex floodplains: where the lateral dimension in land-water
ecotones is best developed (MarLansoN 1993). Topographic variation, primarily condi-
tioned by fluvial dynamics and regular flood pulses, here results in many different micro-
habitats and predetermines unusually diverse environmental and vegetation patterns. The
flat, broad floodplains of lowland rivers, with their horizontal dimension, naturally differ
in their heterogeneity from the narrow floodplains of montane streams, with their largely
manifested vertical dimension of the valley. A rather unusual situation develops if a mon-
tane river forms an open flat valley, which is just the case of the river in this study.

In any floodplain, three main river-induced gradients are the most evident and they are
also considered to be responsible for vegetation pattern: (1) a moisture gradient; (2) a nu-
trient gradient, and (3) a gradient of disturbance intensity (Day et al. 1988). The distur-
bances can be either natural (floods) or human-induced (e.g. mowing of alluvial meadows).
Although all the above-mentioned gradients are important and related each other, water-
table fluctuations are usually considered to be a key factor, i.e. the main driving variable
(e.g. MaLansoN 1993). PracH (1992) demonstrated the topographic-moisture gradient to
be the most responsible for vegetation variability in the floodplain of the LuZnice River in
combination with the disturbance regime. Detailed hydrological studies have revealed that
among a site’s variation, the relative importance of different water sources is reflected in
a hydrochemical pattern (GILVEAR et al. 1997, GILLER & WHEELER 1988). Spatial correlation
of variations in groundwater chemistry and water table with vegetation, biomass and bio-
diversity have been documented, for example, by WiLLBY et al. (1997) and Ross et al.
(1998).

In central Europe, most rivers and their floodplains have been altered by various human
activities (OpraviL 1983) and there are very few rivers which still possess natural flow
dynamics (KHAITER et al. 2000). In the Czech Republic, the traditional river-engineering-
oriented approach to rivers led, particularly in the 1970s and 1980s, to the canalization of
nearly all remaining unregulated rivers, including even small montane streams which had
no real effects on flood reduction or the agricultural use of river corridors. In relation to
that, the well-preserved part of the montane floodplain of the Vltava River gave a notable
opportunity for a detailed ecological study of a relatively natural alluvial environment.
Being part of the extensive border region, neglected for political reasons, many human
activities had been reduced here for almost the whole second half of the 20™ century. As a
result, important ecological processes were left to be preserved or were less influenced
than those in heavily-populated and intensively-used interier landscapes. From a biogeo-
graphical point of view, the importance of this fluvial landscape widely overcomes its re-
gional dimension. Its high proportion of relic habitats, particularly peatlands, as well as the
frequent boreal or boreo-montane elements in its local flora contribute to a specific char-
acter of vegetation: the area can be viewed as ‘an island of boreal landscape in central
Europe’. The study was conducted from 1998 to 2002 with its main aim being to describe
the vegetation pattern and vegetation-environment relationships within the floodplain.
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STUDY AREA

GEOM ORP HOIOGY

The flat montane floodplain of the Vltava River is situated in the Bohemian Forest
(=Sumava Mts.), in the south-western part of the Czech Republic (Fig. 1). The Vltava
River rises in the upland area named Kvildské Plan¢ at an altitude of about 1250 m a.s.l.
(Fig. 2). After flowing down through the upland landscape, it enters the old Tertiary valley
called Vltavicka Brazda (CuABErA 1987). This flat and broad valley was formed by the
intensive tectonic activity during the Tertiary Period, which was induced by the oroge-
netic processes in the adjacent area of the Alps (Lozex 2001).

The bottom of this large and open valley is filled up by late Pleistocene and Holocene
deposits (Lozek 2001). It is characterised by a well-developed floodplain, the upstream
part of which was the subject of this study (Fig. 2). The intensively studied floodplain sec-
tion is located between the settlements of Soumarsky Most and Zelnava at approximately
390 and 365 stream kilometres, respectively, as measured from the mouth, and it repre-
sents the best developed part of the floodplain. The total area under interest was about 12
km?. The floodplain under study is relatively wide (about 1.5 km), the river slowly mean-
dering, with a broken micro-topography, including many oxbows, pools, backwaters, etc.,
in various stages of terrestrialisation.

Fig. 1. Location of the study area in central Europe.

33



-------- Sumava National Park

—--- state border

Fig. 2. Schematic cross-section diagrams of the Upper Vltava River valley and the location of the studied
transects (A—C).

Despite the whole floodplain being located in a montane landscape it has, from the geo-
morphological point of view, the character of a lowland riparian landscape (SINDLAR 1999).
The floor of the river valley slopes gently from approximately 730 to 720 m a.s.l. within
the geographical distance of about 15 km. The real channel length, nevertheless, is much
longer and reaches about 25 km due to the river’s high sinuosity. The stream slope does
not exceed 0.8%o. The floodplain is clearly bounded by moderately-rising upland slopes,
with developed distinct terraces in places.

Geology and pedology

The geology of the area is characterised by predominating granitoids that belong to the
Sumava part of the Moldanubian Pluton. The prominent mountain ridge southwards from
the floodplain is built up mainly by granitic rocks of the Plechy Granite Massive (BABUREK
1996) consisting especially of medium to coarse grained mica-biotite granite, and in plac-
es of porfyritic biotite granite, but fine or medium textured mica-biotite granites are also
present (Miksa & OpLETAL 1995, PELc 1996). These granitoids are acidic substrates poor
in bivalent cations (Ca, Mg) and they contain higher amounts of potassium (LoZek 2001).
Northwards from the floodplain, can be found syenitic rocks of the Zelnavské Hory massif
(BABUREK 1996). They extend into the Stozec Mt. group situated above the northwest part
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of the studied floodplain. This bedrock is generally richer both in bases and nutrients.
Around the northwest upstream part of the floodplain, Moldanubian migmatites such as
cordierite-biotite migmatite also occur (Miksa & OpLETAL 1995, PELc 1996, ALBRECHT
2003). Within the floodplain, the geological bedrock is covered by various Quarternary
fluvial deposits e.g. sands and gravels, finer loamy sands and muddy loams (ALBRECHT
1979, Lozek 2001).

Because a nutrient-poor and acidic substratum prevails in the area, histosols usually co-
vered by various peatlands and waterlogged spruce forests are well represented in the
floodplain. Extensive peat bogs (valley-raised bogs) have developed here since the Late
Glacial (Soukuprova 1996) and now cover a substantial part of the floodplain (SCHREIBER
1924). Together with the histosols, gleysols and fluvisols are also occurring (ALBRECHT
1979, 2003, PETRUS & NEUHAUSLOVA 2001).

Climate

The studied floodplain is mostly situated within the cold climatic region, sub-region CH7
(Quirt 1971). The macroclimate in this area is characterised by lower temperature fluc-
tuations — a less humid summer, only a moderately cold spring, a moderate autumn and a
long, but moderate and moderately-humid winter. The mean annual temperature is about
5.2 °C and mean annual precipitation about 857 mm, as can be seen from the climate dia-
gram in Fig. 3 (VEsecky 1961, Sorron et al. 2001). The valley is situated in the rain-shadow
of the prominent mountain ridge and is also influenced by fohn winds originating in the
Alps (ALBRECHT 1992). The area is therefore warmer and drier than the cold and humid
central plateau of the Bohemian Forest that is characterised by an annual precipitation of
1000 mm or more.

The mesoclimate in the valley is strongly influenced by temperature inversions, which
are responsible for frequent horizontal precipitation mostly from fogs and lower tempera-
ture minima. The more continental character of the climate, in comparison with other
parts of the mountains, can be illustrated by minimum ground temperatures being repeat-
edly measured below —5 °C in July on peat bogs in the floodplain during periods with
daily maxima about 25 °C (K. Prach, unpubl.).

60 + Lenora (765) 52 857 120

t(°C) (rmm)
50 + 1 100
40 4 1 80
304 L 60
20 - 4 40
10+ L 20
0 0
-10d 120

Fig. 3. Climadiagram from the meteorological station Lenora. Explanations: The value behind the locality
name represents altitude, the following two values average annual temperature and average annual preci-
pitation. Based on 50 years measurements. After NEuHAUSLovA (2001), used with permission.
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Hydrology

The natural river dynamics is still preserved and the area is annually flooded, mostly in
spring. Because of the river’s mountainous character, the discharge fluctuates considerably
depending on the precipitation in its catchment. The Hydrometeorological Institute main-
tains a control site at stream kilometre 378 near the settlement Chlum, which is close to
the centre of the studied floodplain. The catchment area for the control site is approxi-
mately 341 km?, mean annual discharge is 5.89 m*.s™!, and the one-hundred year discharge
is expected to be 174 m*.s™! (Hydrometeorological Institute, unpublished data).

Phytogeographical relations and potential vegetation

The whole basin of the Upper Vitava River is a part of the phytogeographical region
‘Sumavské Oreophytikum’, where it forms the distinct phytogeographical unit Horno-
vitavska Kotlina (Skavricky 1968, SkaLicky 1972). The local flora is rich in montane spe-
cies with a high frequency of boreo-montane and boreo-continental elements (CULEK
1996), including glacial and early Holocene relicts such as: Andromeda polifolia, Carex
limosa, Polemonium caeruleum, Vaccinium uliginosum, Nuphar pumila, Oxycoccus palus-
tris, Galium boreale, Ledum palustre, Spiraea salicifolia, etc. In addition to the prevailing
montane and submontane species, slightly thermophilous species (e.g., Brachypodium pin-
natum or Galium verum) penetrate towards the valley from the adjacent Bohemian Forest
foothills, being supported by various human activities after deforestation. Due to the area’s
geographical position in the southeastern part of the Bohemian Forest, the flora is greatly
influenced by species coming from the Alps (Alpine elements) such as: Poa chaixii, Car-
daminopsis halleri, Thalictrum aquilegiifolium, Willemetia stipitata, Aconitum plicatum,
etc. (ALBRECHT 1992). The spectrum of different phytogeographical elements within the
floodplain is enriched by the occurrence of some subatlantic elements like Erica tetralix,
whose micropopulation, recorded from the Mrtvy Luh peat bog, represents the only local-
ity of this species in the whole Bohemian Forest (ProcuAzkA & STECH 2002).

The rich phytogeographical relations described above, combined with the migration of
many species along the river corridor, have predetermined an unusually diverse flora, en-
compassing also numerous species which are rare or even missing in other parts of the
Bohemian Forest or even the whole country: Nuphar pumila, Potamogeton alpinus, Utri-
cularia ochroleuca, Sparganium natans, Erica tetralix, Ledum palustre, Galium boreale,
Peucedanum palustre, Lysimachia thyrsiflora, Dactylorhiza traunsteineri, Dianthus su-
perbus ssp. superbus, D. sylvaticus, Cicuta virosa, Carex cespitosa, Pseudolysimachion
maritimum, Stellaria longifolia, Spiraea salicifolia, Carex buekii (SAbLo & Burkova 2002,
and see Appendix 2.).

Within the studied floodplain section, the potential natural vegetation is formed mainly
by a mosaic of waterlogged spruce forests and various peatlands. The riverbank vegetation
along the Vltava River and its large tributaries is represented by a strip of alluvial wood-
lands dominated by Alnus incana (Mikyska et. al. 1968—1972). According a detailed anal-
ysis by NEuHAUsLovA (2001), the potential natural vegetation is represented by extensive
waterlogged spruce forests (ass. Mastigobryo-Piceetum) alternating with frequent peat
bogs (as. Pino rotundatae-Sphagnetum). The high proportion of peatlands along the Upper
Vltava River has been recorded by many authors (e.g. SCHREIBER 1924, RubpoLpH 1928).
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Ombrotrophic peat bogs developed within the floodplain belong to the valley-raised bog
type, called locally in Czech “luh” or “niva” and in German “Au”, being generally related
to flat river basins in the Bohemian Forest (Soukuprova 1996). Similar peat bogs, covered
by bog pine forest but lacking open treeless bog expanses, have also been recorded from
the Kfemelna River valley in the northwestern part of the mountain range (Sorron 1981,
SvoBopova et al. 2002). According to SvoBopova et al. (2001), the complex of peat bogs in
the southeastern Bohemian Forest includes the oldest mires of the whole mountain range.
Deposits originating in the Late Glacial, dated to 13 000 BP, have been found present in
the profile of some bogs in the valley. The hydrology, hydrochemistry and vegetation
cover of these peat bogs, as well as their history of terrestrialisation, differ considerably
from those that developed on the central plateau of the Bohemian Forest (Soukurova 1996).
The history of peatlands in the studied floodplain is characterised by alternations of tree-
less and forested vegetation including Alnus-Betula phases (SvoBobova et al. 2001). Allu-
vial grey alder woodland with birch (Alnus incana-Betula pubescens com.) is also sup-
posed to be an important element of potential natural vegetation in the floodplain,
especially on regularly flooded and waterlogged habitats of sand-gravel substrates (NEu-
HAUSLOVA 2001).

From the biogeographical point of view, the importance of this fluvial landscape sur-
passes its purely regional dimension, and this is true not only for its flora but also for its
fauna (SpiTzer 1988, 1994; Hora et al. 1997). The high proportion of relict habitats, par-
ticularly peatlands, as well as frequent boreal or boreo-montane elements in the biota,
contribute to the specific character of the area’s nature.

History of human impact

The studied area represents one of the best preserved floodplains in the Czech Republic
(SINDLAR 1998). Human pressure on riparian ecosystems has been limited here, both by the
mountainous conditions and by the peculiar post-war development of the whole border
region. The area was colonised relatively late, during the 16" century (BENES 1995, 1996),
and human activity has been considered to have reached its peak at the end of the 19" and
beginning of the 20™ century. During that period, the original floodplain forests were
fragmented and deforested land was managed mostly as regularly-cut meadows (Sch-
REIBER 1924, HoLuBiCkovA 1960). Hay was usually gathered in specific, localized wooden
haylofts, and it was transported from the less accessible and muddiest sites in winter, when
the floodplain was frozen (Vokurka 2001).

In addition, some of the extensive peat bogs were used for manual peat cutting, as docu-
mented already by ScHREIBER (1924). Waterlogged habitats, particularly at greater dis-
tances from the river, were often drained by a network of shallow surface ditches with the
aim of enabling both peat extraction and the surrounding landscape’s cultivation. Due to
their gradual terrestrialisation, the effects of shallow drainage ditches have considerably
decreased up to the present (HoLusickovA 1960), except for several sites where drainage
was improved and deepened during the period of agricultural intensification in the 1970s
and 1980s. At the end of the 19" century, some river segments (up to 10% of the total
length of the river) were straightened to facilitate wood logging, and the embankment of
some eroded banks was undertaken in a primitive way using wood and stones.
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For nearly the whole second half of the 20" century, the floodplain itself was neglected
as far as human activity is concerned, as it formed part of the “Iron Curtain” border area,
which locked the country during the communist dictatorship. The majority of alluvial
meadows were abandoned and only a part of the adjacent hillslopes continued to be inten-
sively used for agriculture, with some accompanying adverse effects of drainage and eu-
trophication. In the 1950s, the Lipno Reservoir was constructed and the resulting reservoir
covered a considerable part of the floodplain downstream from the study area. Despite
this, the river dynamics with regular flood pulses are still preserved in the floodplain up-
stream of the dam, as well as the most important ecological processes. There is also a
relatively high proportion of forest on its hillslopes, particularly on those adjacent to the
right side of the floodplain. The whole area is characterised by a low density of local
population, with an absence of industrial centres in the floodplain’s surroundings. Water
quality is therefore generally high. The floodplain itself is without urbanisation. Because
of its high natural values, the floodplain was included into the core area of the Sumava
National Park in 1992 and designated as a Ramsar Site.

History of botanical research

Despite its high biodiversity and well-preserved natural values, the area has been rather
neglected for a long time and a detailed vegetation survey as well as a complete floristic
inventory have still not been undertaken. This was partially caused by the lack of acces-
sibility in the area following World War II, when the existence of the ‘Iron Curtain’ con-
siderably limited all research activity over almost the whole Bohemian Forest region
(MANEK et al. 2000).

Among the best-known habitats in the floodplain are peatlands, particularly peat bogs,
whose unique environment had already attracted considerable attention. At the beginning
of the 20" century, an inventory of peatlands in the Bohemian Forest was performed by
ScHREIBER (1924), including the floodplain of the Upper Vltava River. In addition to some
basic characteristics such as total area, altitude, depth of peat layer, etc., data recorded
from certain peat bogs also encompassed some approximate information on the occur-
rence of important plant species, present land cover (meadow, forest, open bog) or type of
land use. More detailed information concerning the vegetation of some peat bogs now
covered by the Lipno Reservoir was given by RuporLpH (1928). The second inventory of
peat bogs in the Bohemian Forest was organised in the 1960s, but it focused mainly on
information concerning the abiotic environment useful for potential peat extraction and
lacked more detailed vegetation data (Wais et al. 1966). Only the vegetation of Mrtvy Luh
bog, being the largest peat bog in the whole Czech Republic, was well documented
(HoruBickova 1960, ALBRECHT 1979). SvoBopova et al. (2002) give a comparison of plant
cover and past vegetation development in five mountain mires from different orographic
and mesoclimatic situations along a NW-SE transect through the Bohemian Forest. This
analysis includes two valley-bottom peat bogs from the broad floodplain of the Upper
Vltava River which forms part of the subject of this study. A palacobotanical survey of
valley-raised bogs in that part of the valley flooded by the Lipno Reservoir was performed
by MULLER (1927). A reconstruction of past vegetation dynamics in the floodplain was
given by SvoBopova et al. (2001).
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Another investigated habitat in the area was the river itself. Rypro (1995) described
communities of water macrophytes found in the Tepla Vlitava River between the settle-
ment Lenora and the Lipno Reservoir (396.5 and 365 stream km, respectively). He also
analysed the changes in populations of water macrophytes between the years 1992 and
1997 (RyprLo 1998a). Rare plant communities and species, occurring in well-developed
oligotrophic pools in the oxbows, were also recorded by Rypro (1998b). Within the flood-
plain, the complex of nutrient-rich, open habitats along the river were described by SApLo
& Burkova (2002) in relation to the possible relict origin of their vegetation. The most
detailed floristic inventory in the floodplain in the past was made by S. Kucera, but unfor-
tunately his field records were never completed and published (KucEra, pers. comm.).
Phytogeographical relations in the area were analysed by SkaLicky (1968, 1972). The same
author also performed a floristic survey of the downstream part of the floodplain, which
was later flooded by Lipno Reservoir (SkaLicky 1953).

MATERIALS AND METHODS

DATA COLIECTION

In 1998 and 1999, the vegetation map was made in the field onto aerial photos at scale
1 : 5000. Delimitation of mapped vegetation units was made a priori, based on a prelimi-
nary survey of the study area. The units (30) were distinguished using dominant species.
Phytosociological relevés, 16 m? in size in treeless vegetation and 625 m? in woody vegeta-
tion, were made to describe the vegetation units during the full vegetation season (from
June to August) in 1997-2000. Relevés describing vegetation in the whole floodplain were
recorded by standard methods (Moravec 1994) using a semi-quantitative, 7-degree Braun-
Blanquet scale (van der MaAREL 1979) for an estimation of cover for all vascular plant
species, mosses and lichens. Names of vascular plant species follow KuBart et al. (2002),
bryophytes VANA (1997). Syntaxa used in the text without any citation, as well as diagnos-
tic species of higher syntaxonomic units in relevés (Appendix 1), follow Moravec (1995).
For the purposes of some subsequent analyses and the interpretation of results, the units
were grouped into 15 categories, reflecting also the physiognomy of stands and site envi-
ronmental factors, especially site moisture and trophic conditions (see Table 1). The veg-
etation map was finally digitised in the GIS Arc-Info program to evaluate long-term veg-
etation changes, namely the expansion of woody species, available aerial photos (scale 1 :
5000), taken in 1947 and 1999, were compared.

For a detailed analysis of vegetation pattern along the cross-sections, and of the relation-
ships between vegetation and abiotic environmental factors, three transects (Transects
A—C) perpendicular to the river were established across the floodplain. The detailed loca-
tions of all the analysed transects are given in Fig. 2, and their basic characteristics, in-
cluding ranges of altitude, are summarised in Table 2. The transects were selected with the
aim of characterising floodplain sections influenced by various types and intensity of hu-
man impacts. They encompassed both right and left bank sides of the floodplain up to their
respective terraces. There was one exception on the leftside part of Transect A, where an
extensive peat bog was recently extracted; this disturbed area was excluded from the
analysis. The sites located on the margins of the adjoining upland were included in all
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Table 1. Vegetation units delimitated a priori in the floodplain: a) grouped vegetation units considering
species composition, physiognomy and environmental factors, b) more detailed level of vegetation units
based on the dominant species, c) corresponding traditional phytosociological units of the Zurich-Mont-

pellier system.

a) Grouped
vegetation units

b) Vegetation units based
on dominants

¢) Corresponding phytosociolo-
gical units of the Z-M system

Boreholes

1. Water macro-
phytes

Potamogeton natans-Elo-
dea canadensis com.

Nymphaeion albae, Magnopota-
mion (Elodeetum canadensis)

a)

Nuphar pumila com. Nymphaeion albae (Nupharetum
b) pumilae)

Utricularia australis com. | Utricularion vulgaris (Utriculari-
c) etum australis), Sphagno-Utricu-

larion (Sparganietum minimi)

2. Tall-sedge and
tall-grass marshes

Carex buekii-Phalaris
arundinacea com.

Phalaridion arundinaceae
(Caricetum buekii, Chaerophyllo-

A7, Bl6, C8, C9

lia stands

a) -Phalaridetum arundinaceae)
Carex rostrata com. Caricion rostratae (Caricetum Bl4
b) rostratae)
Carex vesicaria com. Caricion gracilis (Caricetum A9, All
c) vesicariae)
Phalaris arundinacea-Ca- | Caricion gracilis (Phalaridetum | A6, B9, C13
d) rex acuta com. arundinaceae)
Calamagrostis canescens | Magnocaricion elatae Cl6
e) com.
Phragmites australis com.
f)
Sparganium erectum com. | Phragmition communis (Sparga-
g) nietum erecti)
3. Tall-herb Filipendula ulmaria com. | Calthion (Filipendulenion) A4, B17, Cl4,
marshes C17
a)
Iris sibirica-Pseudolysi- Calthion (Filipendulenion) Cll1
b) machion longifolium com.
4. Alluvial mea- Deschampsia cespitosa- | Alopecurion (Sanguisorbo-Des- | A3, B12, C10
dows -Alopecurus pratensis champsietum cespitosae), Calthi-
a) com. on (Deschampsio- Cirsietum
heterophylli)
alluvial mesic meadows Molinion (Sanguisorbo-Festuce- | A8, Al0, B13
b) tum commutatae), Polygono-Tri-
setion
Carex brizoides com. Calthion (Calthenion) B7, B10, B15,
©) C12
5. Willow swamps | Salix cinerea com. Salicion cinereae Cl15
6. Spiraea salicifo- | Spiraea salicifolia com. Salicion cinereae (?) AS, C7
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Table 1. Continued.

7. Riverside Salix fragilis-Alnus Salicon albae, Alnion incanae
woodland incana com.
8. Waterlogged Picea abies com. Piceion excelsae (Mastigobryo-
spruce forest -Piceetum)
9. Raised bogs Pinus rotundata com. Sphagnion medii (Pino rotunda- | B2
a) tae-Sphagnetum)
Vaccinium uliginosum- Oxycocco-Empetrion hermaphro-
b) -Calluna vulgaris com. diti
bare peat with scarce
c) vegetation cover
10. Fen woods Betula pubescens-Pinus Betulion pubescentis Al2,B3
sylvestris com.
11. Short-sedge Carex rostrata-C. canes- | Sphagno recurvi-Caricion B8
mires and grass cens com. canescentis
fens (treeless fens)
a)
Carex nigra-C. rostrata Sphagno recurvi-Caricion B1, B4, B6, B11,
b) com. canescentis, Caricion fuscae C2,C4,C6
Molinia caerulea com. Sphagno recurvi-Caricion BS5, C3
c) canescentis (Polytricho commu-

nis-Molinietum caerulae)

12. Forest cultures | Pinus sylvestris, Picea

abies
13. Successive Pinus sylvestris-Betula
woody vegetation | pendula com.
14. Upland mea- Polygono-Trisetion Al, A2, Cl1, C18
dows
15. Arable land B18

other cases.

Transect A crossed the upper part of the studied floodplain segment, north of the settle-
ment Dobra, at about stream km 382 (from mouth). It represented a highly-deforested and
intensively-drained floodplain section, particularly on the right bank, with the extracted
peat bog on the leftside. Transect B was situated downstream at stream km 373.5, about
1.2 km west of the settlement Pékna. The wide rightside part of the floodplain, which is
very asymmetric here, is relatively well-preserved with a high proportion of natural veg-
etation. It encompasses a distinct mosaic of ombrotrophic peat bogs, fragmented riparian
forests, marshes and various types of woody vegetation succession developed in aban-
doned alluvial meadows. The narrow and treeless left bank of this transect is considerably
influenced by intensively-used agricultural land situated on the adjacent terrace. Lastly,
transect C crossed the wide downstream floodplain section at about stream km 367, 1.6 km
southwest of the settlement Zelnava. As mostly treeless floodplain, it is rich in marshes,
abandoned alluvial grasslands and minerotrophic mires. Along all three transects, plastic
boreholes were installed to characterise the main vegetation units distinguished in distinct
microtopographical features, including elevated features such as ridges and levees, surface
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Table 2. Base environmental and vegetation characteristics of borehole sites established along three tran-
sects across the floodplain to analyse relationships between vegetation and abiotic factors.

River
bank: . Distance .
::::l;zgle L-l(?ftbank 3:2:)1- fl:om the ?fl:;?:zg;)graphy Vegetation
R-right- river (m)
bank
Transect A:
Al R 749.39 387 * hillslope hillslope meadow
A2 R 743.95 260 * hillslope foot hillslope meadow
A3 R 743.01 153 backswamp alluvial meadow
A4 R 742.75 104 backswamp tall-herb marsh
AS R 742.78 88 backswamp Spiraea salicifolia stand
A6 R 742.56 25 backwater tall-grass marsh
A7 R 742.99 10 riverbank tall-sedge marsh
A8 L 742.93 56 elevation alluvial meadow
A9 L 742.20 86 cut meander tall-sedge marsh
Al0 L 742.80 142 elevation alluvial meadow
All L 741.63 172 cut meander tall-sedge marsh
Al2 L 741.77 306 backswamp fen wood
Transect B:
Bl R 730.97 679 backswamp grass fen
B2 R 729.64 512 backswamp peat bog
B3 R 729.16 454 backswamp fen wood
B4 R 728.92 393 backswamp grass fen
B5 R 728.80 336 backswamp grass fen
B6 R 728.77 314 backswamp short-sedge mire
B7 R 729.00 283 elevation alluvial meadow
B8 R 728.34 260 cut meander short-sedge mire
B9 R 728.40 249 cut meander tall-grass marsh
BI10 R 728.68 220 elevation alluvial meadow with
(former leve¢) successive woody
vegetation
B11 R 728.39 204 depression short-sedge mire
B12 R 728.87 166 elevation alluvial meadow with
successive woody
vegetation
B13 R 728.91 60 elevation alluvial meadow
B14 R 728.01 31 cut meander tall-sedge marsh
B15 R 729.35 8 river bank (leveé) alluvial meadow
Bl16 L 728.61 18 near riverbank tall-grass marsh
depression
B17 L 728.74 52 backswamp tall-herb marsh
BI18 L 730.90 111 * hillslope arable land
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Table 2. Continued.

Transect C:
Cl1 R 732.59 534 * hillslope hillslope meadow
C2 R 730.78 455 hillslope foot grass fen
C3 R 731.23 418 backswamp grass fen
C4 R 729.90 367 backswamp short-sedge mire
C5 R 729.50 329 backswamp dwarf-shrub fen
C6 R 728.45 274 backswamp short-sedge mire
C7 R 728.21 205 depression Spiraea salicifolia stand
C8 R 728.48 48 riverbank (leveé) tall-sedge marsh
C9 R 727.54 13 riverbank tall-grass marsh
C10 L 728.13 47 riverbank alluvial meadow
Cl11 L 727.76 76 cut meander tall-herb marsh
C12 L 728.39 93 elevation alluvial meadow
Cl13 L 727.67 113 cut meander tall-sedge marsh
Cl4 L 728.18 187 elevation tall-herb marsh
C15 L 727.99 227 depression willow swamp
Cl6 L 728.29 265 backswamp tall-grass marsh
C17 L 728.54 311 backswamp tall-herb marsh
CI8 L 731.52 370 * hillslope hillslope meadow

depressions such as swales, old cut meanders and marginal depressions. The exact eleva-
tion of the surface at each borehole was measured by a surveyor’s level (see Table 2). The
position of the water table, as well as the pH and conductivity of the groundwater, were
measured in each borehole at two-week intervals from April to November, in 1998, 1999
and 2000. Correction of conductivity values for acid waters was performed according to
Siors (1950). Water samples, both from boreholes and the river itself, were taken four
times in 1999 for a detailed hydrochemical analysis, including content of main cations and
anions. NH,"and PO, concentrations were determined using spectrophotometry, and
NO,> and SO > concentrations by ion chromatography. Cations [Mg*", Ca*, Fe (total), K,
Na'] were determined using flame atomic absorption spectrometry (AAS). Humic acids in
water samples were extracted into pentanol under acid conditions and then re-extracted
into water under alkaline conditions. The level of colour intensity in alkaline water was
directly proportional to the concentration of humic acids. For determination of TOC (total
organic carbon), organic carbon was oxidised on a platinum catalyser and the carbon from
CO, determined by undispersed IR spectroscopy.

The vegetation around each borehole was sampled in 4x4 m permanently-fixed quadrats
during July and August 1999. Percentage cover values for all vascular plants and bryo-
phytes present on the permanent plots were estimated visually.

Data analyses

The vegetation records and environmental data from all three transects were pooled and
analysed using multivariate techniques by the program CANOCO 4.5 (Ter Braak &
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SMILAUER 2002). Canonical Correspondence Analysis (CCA) was used as the direct ordi-
nation method and Detrended Correspondence Analysis (DCA) as the indirect ordination
method. Both methods consider unimodal responses of species to environmental gradi-
ents. The species percent cover data were log-transformed. Forward selection of environ-
mental variables, using Monte-Carlo permutation tests, was conducted to select variables
in CCA.The matrix of Pearson correlation coefficients (SokaL & RoHLF 1995) between all
measured environmental variables, the number of species in a sample and the Shannon-
Weaver (SW) diversity index (SHANNON & WEAVER 1949) were calculated.

REsuLTS
VEGETATION P ATIERN OVER THE flOODP IAIN

General description

Hydrogeomorphological processes in the floodplain, combined with the long-term tradi-
tional cultivation of the riparian landscape, have predetermined a patchy and unusually
diverse vegetation pattern. It can be seen from Fig. 4, where an idealised cross-section is
presented and the main vegetation units distinguished are related to the floodplain hydro-
geomorphology.

The vegetation cover still includes a high proportion of natural vegetation, forming a
complex mosaic with the secondary alluvial grasslands. The natural plant communities

Upland meadows
Fen wood

Raised bog
Tall-grass marshes

Waterlogged spruce forest
Shrubby swamps
Tall-sedge and tall-grass marshes

Treeless fens
Treeless fens
Alluvial meadows
Treeless fens
Water macrophytes
Alluvial meadows
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* peat sedimentation * mineral sedimentation
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* water table near the surfoce * highly fluctuating water table
* oligotrophic and acidic conditions * mesofrophic conditions

Fig. 4. Idealised cross-section profile of the floodplain.

44



often occupy waterlogged sites, including relict habitats such as peatlands and oligotroph-
ic pools. As can be seen from the vegetation maps (Insert I), ombrotrophic peat bogs (val-
ley raised bogs) are well developed here and their extensive and prolonged domes are ar-
ranged in a chain along the river, covering a considerable part of the floodplain. Because
of the natural river dynamics, the marginal lagg parts of the peat bogs are usually assy-
metric. They are very narrow towards the river due to ongoing erosion by floods, and
rather wide on the edge adjacent to the hillslopes. The predominating vegetation on peat
bogs is the bog pine forest (ass. Pino rotundatae-Sphagnetum from the all. Sphagnion
medii). The treeless dwarf shrub vegetation of the all. Oxycocco-Empetrion hermaphro-
diti 1s also present, especially in the central parts of larger peat bogs. Pools are not devel-
oped and therefore vegetation of the all. Leuko-Scheuchzerion palustris is only rarely
present in shallow hollows of the largest peat bogs.

The valley raised bogs are surrounded by various woody fens, waterlogged spruce for-
ests (all. Betulion pubescentis; ass. Mastigobryo-Piceetum from all. Piceion excelsae) or
treeless grass fens and minerotrophic mires (especially the all. Sphagno recurvi-Caricion
cannescentis and all. Caricion fuscae). Treeless fens and mires are human-induced and
their proportion depends on the extent of past deforestation and management. The vegeta-
tion of both ombrotrophic and minerotrophic peatlands forms a quite broad and more or
less continuous belt towards the foot of hillslopes, outside of the regularly-flooded riverine
zone. The peat bogs, waterlogged spruce forests, marshes and patches of water macro-
phytes represent fragments of natural vegetation, occurring predominantly in the wetter
parts of the floodplain.

Close to the river, natural vegetation is related mainly to old cut meanders and often to
flooded surface depressions. Hydric succession in cut-off meanders includes various suc-
cessional stages of vegetation: from water macrophytes towards terrestrial plant communi-
ties. Their relative proportion in a cut-off meander largely reflects its “age”, expressed by
its degree of connectivity to the active river channel. As the first stages of the hydrosere,
there are various emergent and submerged plant communities of the all. Lemnion minoris,
Utricularion vulgaris, Nymphaeion albae, and Magnopotamion. Several well-isolated and
oligotrophic pools are even inhabited by rare communities belonging to the all. Sphagno-
Utricularion. Rather oligotrophic waters of the isolated oxbows and pools are often over-
grown by floating Sphagnum mats, with vegetation of short-sedge mires belonging to the
all. Sphagno recurvi-Caricion canescentis. Later stages of terrestrialisation, when cut
meanders or their segments are already filled with sediments, are represented by tall-sedge
and tall-grass stands of the alliances Caricion gracilis, Caricion rostratae, Phalaridion
arundinaceae, and Magnocaricion elatae. The process of terrestrialisation is usually end-
ed by willow (especially the all. Salicion cinereae) and alder stands (all. Alnion incanae).

Generally, tall-sedge and tall-grass stands, dominated by Carex buekii and Phalaris
arundinacea, are the dominant vegetation in the whole riverbank strip, including both
surface depressions and elevations. Riparian woodland, represented mainly by alder and
willow stands of the alliances Alnion incanae, Salicion triandrae, Salicion cinereae, and
Salicion albae (stands of Salix fragilis), is only fragmentary in the floodplain due to defor-
estation in the past.

The secondary alluvial grasslands are usually related to elevated parts of the topograph-
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ic surface or to shallow depressions both within and outside the regularly-flooded zone
along the river. The meadows, conditioned by traditional management, include especially
communities of the alliances Alopecurion, Molinion, and Polygono-Trisetion. However,
the majority of alluvial meadows are nowadays abandoned and therefore various degrada-
tion stages, dominated by several competitive species such as Carex brizoides, Deschamp-
sia cespitosa, Filipendula ulmaria, and Carex buekii, are quite frequent. Secondary suc-
cession in the neglected alluvial meadows includes also the expansion of trees and shrubs
(see below) and now results in a mosaic of early successional woodland dominated mostly
by Pinus sylvestris and Betula pendula.

It is clearly evident that the complex vegetation pattern comprises a wide range of veg-
etation types — from water macrophytes and wetlands to mesic plant communities — oc-
cupying various habitats of the broken floodplain surface topography. The high vegetation
diversity is striking, particularly in the context of the Bohemian Forest as a whole, where
the highly forested landscape, from the vegetation point of view, is relatively uniform. We
can expect that the natural river dynamics lead to continuous development and formation
of early successional stages, particularly in wetland habitats. Secondary succession pro-
ceeds in abandoned alluvial grasslands, and often results in a mosaic of early successional
woodlands, but it also causes degradation of former species-rich alluvial meadows.

Vegetation units mapped

1. Water macrophytes (Nymphaeion albae, Magnopotamion, Utricularion vulgaris,
Sphagno-Utricularion) — 1a, 1b, 1c

Macrophyte vegetation of still waters is related to small but frequently occurring water
bodies, such as various oxbow pools and backwaters in the floodplain. Water bodies form
a “shifting mosaic” of spatially and temporarily unstable habitats — and diverse water
macrophytes represent the early successional stages in their process of terrestrialisation.
The spectrum of water macrophytes in a distinct water body reflects, to a large extent,
both its ecological condition and its history. Various submerged, floating-leaved and emer-
gent macrophytes were recorded in the floodplain. As they usually form small-scale patch-
es closely connected to one another in a diverse mosaic, they were grouped into one broad
vegetation unit and mapped together. The following text gives some brief ecological and
phytosociological characteristics of the main macrophytes found in the floodplain.

One group of water macrophytes consists of more nutrient-demanding species that pre-
fer still nutrient-rich waters. Among this group, Potamogeton natans belongs to the most
common species of water macrophytes in the area with a relatively broad ecological range.
It can occupy almost all types of floodplain water bodies. Species-poor stands dominated
by Potamogeton natans (Nymphaeion albae) are related mostly to backwaters or the down-
stream ends of cut-off meanders still connected with the active river channel. In these
habitats, Potamogeton natans occurs in contact with Sparganium emersum and stands of
Elodea canadensis (Magnopotamion). The last species often forms a lower sub-layer be-
neath the main canopy of larger macrophytes and is abundant especially in those water
bodies influenced by eutrophication (for example, from adjacent hillslopes). In addition,
all three species can also appear in water bodies with a slightly oligotrophic condition,
where they grow in contact with stands of another water macrophytes, such as Nuphar

lutea or N. pumila.
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Another group of macrophytes includes species with lower nutrient demands which are
related to rather oligotrophic still waters. They usually occur in the reaches of oxbows of
higher sinuosity, where deep pools are maintained close to former eroded banks (river-cut
cliffs or bluffs). Still water in such water bodies is less influenced by river water because
of its distance from the active channel or even isolation from it. Four micropopulations of
Nuphar pumila were found in deeper, unshaded pools of cut meanders situated down-
stream of the confluence of the Tepla and Studena Vltava Rivers. The relict community
with Nuphar pumila belongs to the association Nupharetum pumilae (Nymphaeion albae).
Similar habitats, but only upstream of the confluence of both Vltava Rivers, are occupied
by Nuphar lutea-dominated stands. For comparison, stands of Utricularia australis (Utri-
cularietum australis, Utricularion vulgaris) and Utricularia ochroleuca (Sphagno-Utri-
cularion) are related mostly to still waters of small and well-isolated pools. Free-floating
colonies of both species usually occur in close contact to Sphagnum mats with vegetation
of Sphagno recurvi-Caricion canescentis. Communities with Sparganium natans (Sphag-
no-Utricularion), rarely recorded from the area (RyprLo 1998b), have similar ecological
demands.

2. Tall-sedge and tall-grass marshes

Tall-sedge and tall-grass marshes (see Appendix la) represent the prominent vegetation
type of the regularly-flooded zone adjacent to the river. They form a complex vegetation
mosaic, generally composed of species-pure stands composed of a few dominants with
different ecological demands. Various plant communities inhabiting the different micro-
habitats of the broken topography along the river are usually small-scaled and arranged
closed to each other.

2a. Carex buekii s.lat.-Phalaris arundinacea com. (Phalaridion arundinaceae)

Marshes dominated by Carex buekii (including the hybrid species Carex X vratislaviensis:
C. buekii % C. gracilis) and Phalaris arundinacea belong to the most abundant vegetation
units in the floodplain. They follow the river and old-cut channels as a nearly continuous
belt of riverbank vegetation and frequently link small lateral tributaries. They have their
optimal development on well-drained sediments of natural leveés or other similarly elevat-
ed surfaces, but they can inhabit some shallow depressions of undulating riverbank
microtopography as well. Large-scale stands are relatively frequent. Habitats are regularly
overflooded by nutrient-richer river water, but the duration of floods is usually short. The
water regime is unbalanced and stands tolerate a low groundwater table during the dry
ecophase in summer (Fig. 5a).

Both dominant species can affect each other, but Phalaris arundinacea seems to prefer
shallow surface depressions with a less-fluctuating water table. Only a few species can
grow between dense and high tussocks of Carex buekii and its hybrid Carex x vratisla-
viensis: present are mostly species of Filipendulenion and Alopecurion (Filipendula ul-
maria, Polemonium caeruleum, Sanguisorba officinalis, and Alopecurus pratensis). Typi-
cal nitrophilous species like Urtica dioica or Anthriscus sylvestris are also present, but are
less frequent and less abundant. The moss layer is either of one species or absent. Syn-
taxonomically, stands described belong to Phalaridion arundinaceae, particularly to Car-
icetum buekii, in places with transitions to Chaerophyllo-Phalaridetum arundinaceae.

47



a) Tall-sedge and tall-grass marshes (Phalaridion arundinaceae )

—%— Phalaris arundinacea (B16) —e— Phalaris arundinacea (C9)

—&— Carex buekii (C8) —a— Carex buekii (A7)
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b) Tall-sedge and tall-grass marshes ( Caricion gracilis )
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c) Tall-sedge and tall-grass marshes ( Caricion rostratae, Magnocaricion elatae )
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Fig. 5. Groundwater table fluctuations under the different vegetation units (characterised by dominant
species) during the years 1998-2000.
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a) Alluvial meadows (Alopecurion)
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b) Alluvial meadows-mesic (Molinion, Polygono-Trisetion )
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c) Alluvial meadows (Calthion)
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Fig. 6. Groundwater table fluctuations under the different vegetation units (characterised by dominant

species) during the years 1998-2000.
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a) Tall-herb marshes (Filipendulenion)
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b) Willow swamps and Spiraea salicifolia stands (Salicion cinereae )
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Fig. 7. Groundwater table fluctuations under the different vegetation units (characterised by dominant
species) during the years 1998-2000.
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a) Short-sedge mires (Sphagno recurvi-Caricion canescentis )
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b) Grass fens (Caricion fuscae, Sphagno recurvi-Caricion canescentis)
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c) Raised bogs and fen woods (Sphagnion medii, Betulion pubescentis )
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Fig. 8. Groundwater table fluctuations under the different vegetation units (characterised by dominant
species) during the years 1998-2000.
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The community is often adjacent to Caricion gracilis, Caricion rostratae or some vegeta-
tion of water macrophytes. From the floodplain of the Upper Vltava River, the community
has been recorded by SApLo & Burkova (2002).

2b. Carex rostrata com. (Caricion rostratae)

A relatively frequent but rather small-scale vegetation unit occupying various waterlogged
habitats. It is not restricted to the regularly-flooded zone and can be found throughout the
whole floodplain. It represents a naturally-silting community of backwaters and cut mean-
ders influenced by river water, but it can also inhabit some small flooded depressions
outside the oxbow system. Secondarily, it contributes to the terrestrialisation of old sur-
face-drainage ditches in the floodplain. The water table is maintained near the surface for
almost the whole vegetation period, though with a high-fluctuation amplitude caused
namely by the series of regular flood pulses. Overflooded sites are characterised by a
longer persistence of flood waters (Fig. 5c).

Stands belong to Caricetum rostratae (Caricion rostratae, Magnocaricetalia) and their
physiognomy, built mainly by the dominant Carex rostrata, is uniform with only the
scarce presence of other uliginous species (e.g. Potentilla palustris, Peucedanum palus-
tre). They are distinguished from other Carex rostrata-dominated vegetation occurring in
the floodplain (see below) namely by the absence of species of Scheuchzerietalia palustris;
also Sphagnum species are lacking in the moss layer, often being completely absent.

2¢. Carex vesicaria com. (Caricion gracilis)

Small-scale stands of Carex vesicaria are relatively common in surface depressions in the
flooded zone close to the river. They can occur in a mosaic with the previous community,
especially on the bottom of old cut meanders in those segments which are already filled by
sediments. Site hydrology is less balanced. Habitats are regularly flooded for almost two
months in the spring (April-May), but during summer the water table can sink up to 50
cm below the surface (Fig. 5b). At the end of the vegetation period, the water table in-
creases or stands can be overflooded again.

Analysed stands belong to Caricetum vesicariae (Caricion gracilis, Magnocaricetalia).
The community is generally characterised by single-species composition. Except for the
dominant Carex vesicaria, species of Caricion rostratae (Carex rostrata) or Caricion
gracilis are rarely present. The moss layer is not usually developed.

2d. Phalaris arundinacea-Carex acuta com. (Caricion gracilis)

This naturally-silting community of cut meanders and backwaters is frequently developed
in the regularly flooded floodplain section. Both habitat conditions and species composi-
tion are different from those of Phalaris arundinacea-dominated stands classified under
the Carex buekii-Phalaris arundinacea community described above. The water regime is
less variable and a fall in the water table during dry periods is not so distinct. Habitats are
flooded at a higher frequency and flood duration is longer (Fig. 5b).

Stands belong to Phalaridetum arundinaceae (Caricion gracilis, Magnocaricetalia).
Their physiognomy is created mainly by Phalaris arundinacea and Carex acuta. Other
alliance species present are especially C. vesicaria and Peucedanum palustre. Numerous
species of Caricion rostratae (Carex rostrata, Potentilla palustris, and Galium palustre)
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were recorded as well. Stands are usually arranged in a complex mosaic with other silting
communities, such as Caricetum vesicariae, Caricetum rostratae or Salicion cinereae.

2e. Calamagrostis canescens com.

This scattered small-scale community prefers wet depressions both within and outside the
regularly flooded zone. In places it inhabits well-terrestrialised parts of old cut channels.
The water table is maintained at a relatively deep level (about 40 cm) below the surface for
most of the growing season, but stands can be flooded for a short time (Fig. 5c).

The stand structure is strongly determined by the dominating Calamagrostis canescens.
In addition to the dominant species, some elements of Caricion gracilis or Filipendulenion
frequently appear (e.g. Carex vesicaria, Lysimachia vulgaris, and Filipendula ulmaria).
Stands occur adjacent to Phalaridion arundinaceae, Caricion gracilis, and Filipen-
dulenion.

2f. Phragmites australis com.
Phragmites australis only rarely occurs in the studied floodplain section. A few small-
scaled and atypical stands were recorded on peaty soils in laggs of valley-bottom mires.
Besides the dominant Phragmites australis, they are characterised by abundant sedge spe-
cies (especially Carex rostrata) and a well-developed moss layer formed by Sphagnum
species. The community is usually adjacent to Sphagno recurvi-Caricion canescentis
(Carex rostrata com., Molinia caerulea com.), Carex lasiocarpa com., and to Betulion
pubescentis.

Outside the studied floodplain section, a typical reedgrass stand of Phragmition
communis (Phragmitetalia) frequently occurs in the shore zone of the Lipno Reservoir.

2g. Sparganium erectum com. (Magnocaricion elatae)

These physiognomically conspicuous stands are formed by the nominate subspecies Spar-
ganium erectum ssp. erectum. Although relatively common, they usually occur only in
small patches or strips. They are related to shallow, standing or slightly flowing waters
close to the river, particularly in the mouth of cut meanders or backwaters.

3. Tall-herb marshes

3a. Filipendula ulmaria com. (Calthion)

Small patches dominated by Filipendula ulmaria (see Appendix 1b) are incorporated in
the diverse vegetation mosaic of the regularly-flooded riverine zone. Large-scale stands,
0 n
the other hand, are often close to the hillslope edges of the floodplain, which are enriched
by nutrients from adjacent upland landscape. Filipendula ulmaria seems to prefer heavy
and less permeable wet soils. The less-fluctuating water table is maintained mostly within
10—40 cm below the surface, with the exception of regular falls during dry summer periods
(Fig. 7a).

Analysed stands belong to Filipendulenion (Calthion, Molinietalia). Their physiognomy
is formed by the dominant Filipendula ulmaria, but other meadow species of Calthion and
Alopecurion are also present (Alopecurus pratensis, Carex brizoides, Cirsium heterophyl-
lum, Sanguisorba officinalis, etc.). Among frequent accessory species are Aconitum plica-
tum, Spiraea salicifolia, Lysimachia vulgaris, and Peucedanum palustre. Stands often oc-

53



cur next to Phalaridion arundinaceae, stands of Spiraea salicifolia and Calthion. In
addition, Filipendula ulmaria is a relatively common, expanding species in the floodplain
and can appear in higher proportions in various meadow communities on abandoned sites.
It can also penetrate eutrophicated sedge mires on the edge of peat bogs adjacent to inten-
sively-used agricultural landscapes.

3b. Iris sibirica-Pseudolysimachion maritimum com. (Calthion)
This rare plant community was recorded on the already-terrestrialised bottom of some old
cut channels in the flooded zone close to the river. The water regime was rather out of bal-
ance: with alternations of waterlogged situations and relatively deep falls of the water table
(up to 60 cm below ground surface) mostly in summer (Fig. 7a).

Stand structure is formed by abundant /ris sibirica and some frequent species of Pha-
laridion arundinaceae and Caricion gracilis. Pseudolysimachion maritimum is usually
present and in places abundant (see Appendix 1b). Species diversity can be relatively high.
The community seems to belong to Filipendulenion (Calthion, Molinietalia).

Within the studied floodplain, two main habitats with different vegetation can be occu-
pied by Iris sibirica. They include the already described surface depressions indicating the
former river channel, and surface elevations with meadow vegetation, especially also of
Molinion (see below).

4. Alluvial meadows

Various alluvial meadows (see Appendix 1c) have developed in the floodplain in relation
both to different site conditions and the agricultural practices used. As already mentioned
at the start, the majority of these meadows have been neglected for some time and suffered
a gradual degradation. The physiognomy of these degraded meadows often appear similar,
although in their ‘original’ state (in the sense of when they were formerly managed) these
meadow communities were different. This similarity through degradation is caused by the
expansion of a few competitive species with a broad ecological range, which become
dominant in the distinct meadow types. A good examples are the single-species stands of
Carex brizoides, which seem to be polygenetic in origin, where the ‘original’ meadow
types already can not be recognised. For the purpose of vegetation mapping, the following
types of alluvial meadows were distinguished:

4a. Deschampsia cespitosa-Alopecurus pratensis com. (Alopecurion, Calthion)
While both species, Deschampsia cespitosa and Alopecurus pratensis, are well repre-
sented in almost all alluvial meadows, they quantitatively predominate in grasslands de-
veloped on the flats and broad, shallow depressions in the floodplain. Close to the river,
these habitats are usually flooded but without retaining the flood waters for long. Stands
seem to prefer light-textured and permeable soils. The water table fluctuates to a greater
depth, mostly between 50-100 cm below the ground surface (Fig. 6a). Besides the large-
scale stands on formerly managed sites, they also form small patches on the bottom of old
cut meanders where they probably represent one of the later stages of terrestrialisation.
Of the two main species, Alopecurus pratensis seems to predominate in still regularly
mown stands, while Deschampsia cespitosa usually determines the physiognomy of aban-
doned meadows. Stands seem to belong to Alopecurion, but of other alliance species only
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Sanguisorba officinalis is frequent. On the other hand, species of Calthion and Polygono-
Trisetion (Bistorta major, Festuca rubra s.lat., Carex brizoides, Agrostis capillaris, Achil-
lea millefolium, etc.) are often present. Stands are distinguished from the grassland com-
munities of Molinion mainly by their low frequency or lack of species of Molinion and
Violion caninae.

4b. Alluvial mesic meadows (Molinion, Polygono-Trisetion)

Mesic meadows are related to the more elevated parts of the surface topography through-
out the whole floodplain, although they occur at a higher frequency particularly in the
flooded riverine zone. The most-developed stands are found on more permeable soils
above gravel deposits in the loop of both active and cut meanders. In these habitats, stands
are only overflooded under the highest of waters. The water table is maintained at a great-
er depth, usually about 80 cm below ground, with progressive rises during flood events
(Fig. 6b).

This vegetation unit seems to be heterogeneous and includes two syntaxonomically-dif-
ferent plant communities. The first type can be distinguished from other alluvial grass-
lands by the presence of Molinion alliance species, especially Betonica officinalis or Gal-
ium boreale, while rather scarce are Dianthus sylvaticus, D. superbus ssp. superbus,
Succisa pratensis, and Iris sibirica. Less frequent are species of Violion caninae which are
also almost completely missing in other alluvial meadows. The Polygono-Trisetion alli-
ance species such as Pimpinella major, Poa chaixii, Hypericum maculatum, Cardaminop-
sis halleri and species of Calthenion, especially Cirsium heterophyllum, are frequent as
well. Stands probably belong to Molinion and represent one of the most species-rich plant
communities in the floodplain study site, even if they are abandoned and degraded. A
second type has a similar species composition but with species of Molinion and Violion
caninae alliances being absent. Stands of this latter type are often dominated by Agrostis
capillaris and seem to represent degraded stages of Polygono-Trisetion. Transition stages
between both types are relatively frequent.

4c. Carex brizoides com. (Calthion)

The clonal species Carex brizoides is a strong competitor and expands in all types of aban-
doned grasslands. Almost pure stands of this species frequently occur throughout the
whole floodplain and were mapped as distinct vegetation units. Like the previous mesic
meadows, they are particularly related to natural elevations in surface topography and site
conditions are also comparable. Stands can be flooded but only under the highest of flood
waters. The water table fluctuates at greater depths for almost the whole growing season
with occasional rises during rainy weather and floods (Fig. 6¢). Besides natural elevations,
stands often occupy the artificially-elevated banks of drainage ditches.

It is hard to classify grasslands dominated by Carex brizoides using the classic Zurich-
Montpellier phytosociological system. Stands are extremely poor with only a few species
such as Bistorta major, Sanguisorba officinalis or Poa chaixii which can survive in the
dense canopy of Carex brizoides. Similarly, the moss layer is a single species or absent.
The community is often adjoined with other alluvial meadows and represents some ad-
vance stage of their degradation, especially in the case of Molinion and Polygono-Trisetion
alliances.
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5. Willow swamps, Salix cinerea com. (Salicion cinereae)

Shrubby stands dominated by Salix cinerea (see Appendix 1b) represent a naturally-silting
community of cut meanders and particularly occur in the regularly-flooded floodplain sec-
tion. They can inhabit various wet depressions and also outside this zone. Habitats are
often flooded and flood waters can be retained in situ for longer periods. The water regime,
however, is unbalanced and the water table can fall to depths 40—50 cm below the ground
surface during dry summer periods (Fig. 7b).

The physiognomy of stands belonging to Salicion cinereae is formed mainly of Salix
cinerea, which is dominant both in the tree and shrub layers. Herb layer cover can vary in
relation to the cover of the tree and shrub canopy, moisture condition and flood regime.
Well represented are such wetland species as Lysimachia vulgaris, Galium palustre, Carex
vesicaria, C. acuta, Peucedanum palustre, and Phalaris arundinacea. In drier habitats,
Carex brizoides can also dominate. The moss layer is generaly monospecific. Stands are
often adjoined to Caricion gracilis or Phalaridion arundinaceae.

6. Spiraea salicifolia stands (Salicion cinereae)

Shrubby stands dominated by Spiraea salicifolia (see Appendix 1b) frequently occur
throughout the whole floodplain, both as small-scale and large-scale stands. They can oc-
cupy a broad range of habitats including the banks of active or cut river channels, the al-
ready-terrestrialised bottoms of cut meanders, and other shallow depressions; as a result,
site condition are variable. In analysed stands, the water table fluctuated mostly within
0—60 cm of the surface with relatively long periods near the surface (Fig. 7b). Another
stands in the floodplain, especially those growing on the bottom of old cut meanders, were
found to be regularly flooded.

The physiognomy of stands is built up mainly from dense shrubs of Spiraea salicifolia
which suppresses the occurrence of other species in the lower herb layer. Among impor-
tant accessory species are mostly Filipendula ulmaria, Peucedanum palustre, Bistorta
major, Carex brizoides, and Sanguisorba officinalis. The syntaxonomical classification of
these stands, many of which represent various successional stages, is difficult.

7. Riverside woodland, Salix fragilis-Alnus incana com. (Alnion incanae)
Riverside woodland is represented by a mosaic of willow and alder stands, which usually
form a narrow and discontinuous fringe along both active and cut river channels. Habitats
are regularly flooded. The tree layer of alder stands belonging to Alnion incanae is built
mainly of Alnus incana, with a frequent admixture of Betula pubescens, Salix fragilis and
Picea abies. The shrub layer is usually well developed, being dominated by Frangula al-
nus, Padus avium or Spiraea salicifolia; it also includes young species of the tree layer.
The herb layer is relatively rich in species, although it is often dominated by Carex briz-
oides; Phalaris arundinacea also reaches locally high cover values. Well represented are
species of Alnion incanae (Deschampsia cespitosa, Lysimachia vulgaris, and Stellaria
nemorum), as well as species of subalpine tall forbs such as Aconitum plicatum, Senecio
hercynicus or Thalictrum aquilegiifolium.

Willow stands are dominated by Salix fragilis in the tree layer, with the frequent occur-
rence of Salix cinerea, S. triandra, S. purpurea, and Alnus incana in the tree and/or shrub
layers. The species composition of the herb layer reflects site conditions; it is usually
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formed by predominantly Phalaris arundinacea, Carex buekii s.lat. or Carex brizoides.
Among other frequent species are Urtica dioica, Stellaria nemorum, Scrophularia nodosa,
and Aconitum plicatum. Willow and alder stands are probably related to each other in suc-
cessional processes. Both of them were described from the study area by SApLo & Burk-
ovA (2002).

8. Waterlogged spruce forest (Piceion excelsae)

Waterlogged spruce forests belonging to Mastigobryo-Piceetum (Piceion excelsae) are
frequently developed on peaty soils around the peat bogs outside the regularly-flooded
zone. Atypical stands, probably representing various transitional stages towards Calama-
grostio villosae-Piceetum, were also recorded on wet mineral soils of slightly-elevated
surface topography close to the river.

The tree layer is composed of the dominant Picea abies, the crown canopy being almost
closed with only a scarce occurrence of Pinus sylvestris or Betula pubescens. Near natural
stands are characterised by having a shrub layer formed mainly of young spruce trees, in
places with Frangula alnus, and by a good regeneration of abundant spruce seedlings.
Stands highly influenced by human activities are mostly even-aged. The herb layer is
dominated by a single species, and is usually suppressed under the closed tree canopy.
Among important dominant species are Calamagrostis villosa and Vaccinium myrtillus;
well represented are also Avenella flexuosa, Oxalis acetosella, Trientalis europaea or
Carex brizoides. The moss layer is usually well-developed and species-rich, a cover of
Sphagnum species being largely dependent on moisture condition.

9. Raised bogs
9a. Pinus rotundata-Vaccinium uliginosum com. (Sphagnion medii)
Bog pine forest (Appendix 1d) is the predominant vegetation of valley raised peat bogs
outside of the flooded floodplain section. The water regime is well balanced with a water
table maintained between 0—-30 cm below the surface for the whole vegetation period (Fig.
8¢).

Stands belong to Sphagnion medii (Pino rotundatae-Sphagnetum). Bog pine (Pinus ro-
tundata) dominates the tree layer and towards the bog edge it is accompanied by Betula
pubescens, Pinus sylvestris, and Picea abies. The hybrid species Pinus x digenea (P. ro-
tundata x P. sylvestris) frequently occurs in stands disturbed by human activity, espe-
cially drainage. The shrub layer is well-developed, namely under a more open tree canopy,
for example, on wind-throw sites. The herb understorey is formed by dwarf ericoid shrubs,
including especially Vaccinium uliginosum as a dominant species, and V. myrtillus and
Calluna vulgaris. Among other alliance and class species, frequently there are Eriopho-
rum vaginatum, Andromeda polifolia, Oxycoccus palustris, and Melampyrum pratense.
Ledum palustre is only rarely present: in only two sites (peat bogs Riegerau and Houska).
The moss layer is usually abundant and diverse, with a high proportion of Sphagnum spe-
cies such as Sphagnum magellanicum or S. recurvum. Well represented is also Sphagnum
fuscum, Aulacomnium palustre or Polytrichum strictum.

Towards the open centres of some peat bogs, bog pine forest is continually replaced by
shrubs of Pinus x pseudopumilio, being an introgressive hybrid between Pinus rotundata
and P. mugo. Boundaries between both vegetation types are uncertain and there is usually
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a broad transition zone. As the species composition (especially vascular plants) and site
conditions were similar, both types were mapped within one vegetation unit.

9b. Vaccinium uliginosum-Calluna vulgaris com. (Oxycocco-Empetrion hermaphroditi)
Only a few large peat bogs in the floodplain (e.g. Mrtvy Luh, Mala Niva bogs) seem to
have a natural zonation — from bog pine forest towards treeless open centres. The shape of
open areas on other peat bogs suggests they mirror the areas of human impact, such as
deforestation or traditional peat-cutting. In spite of this, the treeless bog communities of
both the natural and human-induced treeless centres are similar — both in physiognomy
and species composition. They are distinctively structured into hummocks and hollows,
with a predominance of ericoids such as Calluna vulgaris and Vaccinium uliginosum on
hummocks. Of other class and alliance species, Eriophorum vaginatum, Andromeda polif-
olia, and Oxycoccus palustris are especially frequent. The moss layer is diverse in species
and reaches high cover values. Hummocks are formed and inhabited mainly by Sphagnum
magellanicum, S. rubellum, S. fuscum, Aulacomnium palustre, and Polytrichum strictum.
Among the most frequent bryophytes in the hollows were, for example, Sphagnum recur-
vum, S. flexuosum, and Mylia anomala. The community has a subcontinental character
and belongs mostly to the all. Oxycocco-Empetrion hermaphroditi (Sphagnetalia medii).

Treeless bog vegetation (Appendix 1d) also includes human-induced communities of the
all. Sphagnion medii and the all. Sphagno recurvi-Caricion canescentis (often dominated
by Carex rostrata), which have developed on depressed and waterlogged bog surface ar-
eas resulting from traditional peat-cutting. These small-scale communities situated within
peat bog areas were not mapped separately.

9c. Bare peat with scarce vegetation cover

A heterogeneous vegetation unit that includes various initial stages of vegetation on bare
peat from the industrially-exploited peat bog Soumarsky Most. It is usually composed of
stands dominated by various species which reflect the different site conditions (Eriopho-
rum vaginatum, E. angustifolium, Molinia caerulea, Calluna vulgaris, Carex rostrata,
Juncus effusus). The herb layer cover is variable.

10. Fen woods, Betula pubescens-Pinus sylvestris com. (Betulion pubescentis)

Birch woodlands dominated by Betula pubescens (Appendix 1d) frequently occur on acid-
ic peaty soils in the surroundings of peat bogs. They are generally considered to be sec-
ondary in origin within the area (NEuHAUsLOVA 2001). Peat depth is highly variable and
reaches from 0 to 3 m (ALBRECHT 1979). The water regime is less balanced in comparison
to the raised bogs and the water table usually fluctuates to greater depths, ranging from 10
to 50 cm below the surface (Fig. 8c). Moisture conditions are locally influenced by a pe-
ripheral drainage around the peat bogs (Fig. 8c-borehole A12).

Two types of stands with Betula pubescens can be distinguished in the floodplain. First-
ly, there are well-structured birch-pine woodlands formed by a mixture of Betula pubes-
cens, Pinus sylvestris, and Picea abies. As they are developed mostly on deeper peat in
close contact with bog pine forest, Pinus rotundata also appears in the tree layer. The pres-
ence of Frangula alnus in the shrub layer is characteristic. The underground storey cover
is usually lower due to the dense tree canopy. Common acidophilous species such as Vac-
cinium myrtillus, V. vitis-idaea, Avenella flexuosa, Dryopteris dilatata, and Calluna vul-
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garis are most frequent, and more locally with such mire species as Vaccinium uliginosum,
Molinia caerulea or Eriophorum vaginatum. Stellaria longifolia, scarcely occurring in the
area, is related to these stands. The transition zone between birch-pine woodlands and bog
pine forests can be unclear in places and intermediate stages are therefore relatively fre-
quent, especially on peat bogs influenced by human impact.

The second type of birch woodlands is characterised by distinctive dominance of Betu-
la pubescens in the tree layer with a lower admixture of other tree species. Stands are
usually represented by younger successional stages that develop in various habitats on
deforested bog margins. The tree canopy is more open in comparison with the first type
and the herb layer is mostly well-developed. The species composition of the underground
storey is relatively variable and depends on site conditions. Stands occurring in habitats
well supplied by groundwater are dominated mostly by sedge species, namely Carex ros-
trata. By contrast, stands inhabiting sites with a less-balanced water regime are mostly
dominated by Molinia caerulea, Vaccinium species, and Calamagrostis villosa are fre-
quent here as well. Variations in site conditions, especially moisture, also influence both
the composition and the moss layer cover. Within the study floodplain, both types of birch
fen woods were described by ALBRECHT (1979). Syntaxonomically, both types of birch fen
woods are considered to belong to the all. Betulion pubescentis (ALBRECHT 1979, NEUHAUS-
Lova 2001).

11. Short-sedge mires and grass fens (treeless fens)

11a. Carex rostrata-C. canescens com. (Sphagno recurvi-Caricion canescentis)

A frequent but small-scale community found only in cut meanders which represent the
early stages of terrestrialisation. It often occurs in the reaches of oxbows of higher sinuos-
ity, where pools are maintained in the deeper segments of the former river channel close
to eroded banks (river-cut cliffs). Still waters in pools are slightly oligotrophic as they are
more or less isolated from the direct influence of river water. The community often forms
floating Sphagnum mats which are connected with the shore zone and overgrow the open
water of the pools. The water regime is balanced, and the water table maintained at or
slightly above the surface for almost the whole vegetation period (Fig. 8a).

The physiognomy of stands is formed by sedge species, namely Carex rostrata and
C. canescens (see Appendix le). The herb layer has usually low cover. In its floristic com-
position, the community seems to be on the boundary between Caricion rostratae and
Sphagno recurvi-Caricion canescentis. Alliance species of Caricion rostratae are well
represented (Peucedanum palustre, Potentilla palustris, Lysimachia thyrsiflora, and Men-
vanthes trifoliata), but species of Caricetalia fuscae and Sphagno recurvi-Caricion canes-
centis are also relatively frequent, especially bryophytes. Carex limosa was found to grow
rarely on the floating Sphagnum mats as well. Remarkable also is the rare occurrence of
Typha latifolia in combination with the above-described set of species. In general, the
absence of meadow species of Calthion and Molinietalia are among the characteristic
features of this community. The moss layer is often well-developed and Sphagnum species
in particular reach high cover values. The community often adjoins water macrophytes,
but towards the other side of the moisture gradient they form a transition to the vegetation
of later terrestrialisation stages, represented here by communities belonging to the al.
Caricion gracilis. Transitional stages towards tall-sedge marshes were found, especially
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above unstable muddy sediments. The vegetation of floating Sphagnum mats (plaures) was
described in the study floodplain by Rypro (1998b).

11b. Carex nigra-C. rostrata com. (Sphagno recurvi-Caricion canescentis, Caricion
fuscae)
A typical fen vegetation developed on shallow peaty soils in the surroundings of peat bogs
outside of the regularly-flooded zone. It is related to permanently wet laggs and surface
depressions with a balanced water regime. The water table in the analysed stands was
maintained within 20 cm of the surface for almost the whole growing season (Fig. 8a.b).
The vegetation unit is heterogeneous although the physiognomy of stands is often simi-
lar (see Appendix le). Stands are typically formed by predominant sedges and species
diversity is relatively high. Carex rostrata or C. lasiocarpa typically dominate in water-
logged sites well-supplied by underground water. Alliance species of Sphagno recurvi-
Caricion canescentis and Caricion fuscae are frequent, as well as species of Caricion
rostratae with the exception of Lysimachia thyrsiflora or Menyanthes trifoliata. Stands on
sites with less water supply are characterised by the higher proportion of Carex nigra to-
gether with species of Caricion fuscae and numerous meadow elements (Deschampsia
cespitosa, Bistorta major, and Sanguisorba officinalis). Deschampsia cespitosa was found
to be abundant in sedge mires, representing intermediate stages between Caricion fuscae
and wet meadows of Calthion. Stands are usually adjoined with grass fens with Molinia
caerulea and to Betulion pubescentis.

11c. Molinia caerulea com. (Sphagno recurvi-Caricion canescentis)

Grass fens dominated by Molinia caerulea (Appendix le) inhabit peaty soils with a more
fluctuating water table (Fig. 8b). They frequently form a narrow belt around the edge of
peat bogs but they can also appear on the bog itself, especially on parts that are heavily
disturbed by drainage.

The physiognomy of stands is rather uniform, being dominated by Molinia caerulea.
Species of other alliances such as Caricion fuscae and Caricion rostratae, as well as some
meadow species of Calthion, are irregularly present and low in abundance. They can be
accompanied by several mire species, such as Eriophorum vaginatum or Calluna vulgaris.
Species of Molinion are only scarce (Potentilla erecta and Succissa pratensis) or com-
pletely absent. The moss layer is highly variable, both in cover and species composition.
The community seems to be on the boundary between Sphagno recurvi-Caricion canes-
centis and Molinion.

12. Forest plantations

Forest plantations are represented by Picea abies and Pinus sylvestris monocultures on
mineral soils. They are usually related to the elevated parts of the surface topography and
have replaced the original riparian forest.

13. Successional woody vegetation

Successional woody vegetation is developed on abandoned alluvial meadow sites. Stands
are mostly formed of Norway spruce, birch and Scotch pine in the tree layer. The propor-
tion of tree species depends particularly on the successional age of stands. Birch, as a pio-
neer species, typically dominates in younger successional stages, while spruce and pine
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usually appear in later stages. The tree canopy is usually more or less open. The species
composition of the ground layer depends on the type of former meadow being overgrown
by trees, and includes numerous meadow species often surviving beneath the open canopy
for a long time. The occurrence of common expansive graminoids, such as Carex briz-
oides and Deschampsia cespitosa, is frequent. Successional woods on peaty soils domi-
nated by Betula pubescens were already described (see above).

14. Hillslope meadows and arable land
Both extensive and intensive meadows occur in the mesic habitats of upland hillslopes
adjacent to the floodplain. Stands are characterised by an unstable water regime with the
water table highly fluctuating to great depths (Fig. 7c). The species composition of inten-
sively managed meadows is highly influenced by past agricultural practices and generally
exhibits a low species number (see Appendix 1c). Among the most frequent dominants are
Alopecurus pratensis and Lolium perenne. Extensively managed meadows usually belong
to the all. Polygono-Trisetion with Trisetum flavescens as a dominant. They are character-
ised by a higher proportion of nutrient-demanding species of the al. Agropyro-Rumicion,
such as Trifolium repens, Taraxacum sect. Ruderalia, and Veronica serpyllifolia. Aban-
doned mesic hillslope meadows are often dominated by Agrostis capillaris with a consid-
erable proportion of Hypericum maculatum and Carex brizoides. Shallow dry soils above
the floodplain are, on rare occasions, occupied by communities of the all. Violion caninae,
in places by transition to dwarf shrub vegetation of the all. Genistion (near the settlement
Chlum).

The leftside hillslopes are partially used as arable land with cereal cultures (7riticum
aestivum and Hordeum vulgare).

Expansion of woody vegetation over the floodplain

The extent of woody vegetation on the study floodplain in 1947 and 1999 is compared in
Insert II. During this period, the area with cover of woody vegetation between 50—-100%
increased from 29.8% to 53.5% of the total area of the floodplain segment considered. The
area without woody vegetation or with scarced solitary trees decreased from 59.8% to
35.2%. The species that were most expansive on drier sites in the floodplain were Betula
pendula and Pinus sylvestris. In the vicinity of the former spruce forests, Picea abies en-
larged its occurrence both due to afforestation and spontaneous succession. Some wetter
or flooded parts were colonised by Salix fragilis, S. cinerea, and Spiraea salicifolia. Tree-
less fens suffer from expansion of woody species in those parts influenced by surface
drainage in the past. Betula pubescens or in places Pinus sylvestris usually occupy this
habitats as first pioneer trees and Picea abies appears much later in already developed
successive woody stands. Considerable changes in cover of woody vegetation can be also
seen on some raised bogs probably as the result of human activities in the past. The most
important successive woody species on raised bogs are Betula pubescens, Pinus x dige-
nea, and P. rotundata. Though not rapid, a continuous establishment of woody species
seedlings was observed, especially in oligotrophic short-sedge mires, thus a gradual ex-
pansion of woodland can also be expected in the future.

61



Relationships between hydrochemistry and vegetation

Across the floodplain, the spatial variations of the analysed hydrological and hydrochemi-
cal parameters and vegetation revealed two distinct zones: (1) a regularly-flooded riverine
zone; and (II) a marginal backswamp-peatland area, flooded only exceptionally. The dif-
ferences between both zones in their main abiotic variables can be seen in Figs 9—-11; these
show changes in surface topography, variations in water table level and variations in basic
chemical parameters of the shallow groundwater, including pH and conductivity, along the
transects. All the hydrochemical parameters are summarised in Table 3 (see insert) for
each borehole, along all three transects.

The regularly-flooded Zone 1, adjacent to the river, is characterised by a broken micro-
topography, with frequent alternations of surface elevations and depressions (see Figs 9—
11a). Mineral sedimentation is the prevailing process here, a highly fluctuating water table
whose mean position corresponds mainly to the local microtopography. Hydrologically-
contrasting microhabitats, i.e. dry and wet, are able to develop here within the relatively
small total range of elevation (only a few tens of centimetres). In depressions, the ground-
water table fluctuates around the soil surface and the habitats are often flooded. In the el-
evated parts of the floodplain, particularly above the well drained gravel deposits, the
groundwater table naturally fluctuates to greater depths, with considerable falls during dry
periods. Summer minimum levels below 150 cm were not exceptional. The groundwater
pH was slightly higher within this zone then in Zone II, but relatively low in comparison
with that of the river water, which represented the highest pH measured across the flood-
plain. Conductivity of groundwater over the whole floodplain was rather low, including the
strip near the river bank, where the values correspond well with that of the river water
(only about 50 puS.cm™). The changes in conductivity along the cross-sections are seen in
Figs 9-1lc.

In contrast, the usually wide peatland Zone 11, adjacent to the hillslopes, is typical of a
relatively flat surface topography (Figs 9—11a) and habitats are characterised by a rather
stable water regime and an acidic, oligotrophic substratum. The water table is maintained
near the surface for almost the whole year and its fluctuations are much lower then in
Zone I; differences between the annual water table maximum and minimum are usually
less than 30 cm. The pH of the groundwater considerably decreases from the river towards
the hillslope edges of the floodplain, ranging mostly between 4.0-5.0. Waterlogging, with
a generally low pH, has enhanced extensive peat formation within this zone. The basic
hydrochemical pattern described above is well demonstrated along the right-hand side of
Transect B (Fig. 10), which represents a relatively well-preserved floodplain section. How-
ever, both natural factors and artificial human impacts on the hydrology or trophic status
can locally modify this pattern. For example, on the left-hand side of Transect B, the river
meander is close to the terrace and the narrow floodplain strip is highly influenced by the
river, with hardly any space left for the development of a larger marginal peatland. More-
over, the influence of eutrophication from the arable land, situated on the adjacent hills-
lopes, is apparent here and is indicated by the considerably increased conductivity values
(Fig. 10c). Hydrological conditions in the floodplain were locally modified also by drain-
age. The unbalanced water regime of backswamp habitats along the right-hand side of
Transect A is probably caused by the intensive past drainage, as is apparent from the high
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Fig. 9. Changes in position of water table and basic hydrochemical variables along Transect A (means and
standard deviations for the years 1998-2000).
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fluctuations of groundwater (Fig. 9b). The hydrological and hydrochemical pattern in the
floodplain can also be locally modified by upwelling deep groundwater. The influence of
upwelling spring water, expressed in the higher conductivity and pH values of the upper
groundwater, has been recorded particularly near the hillslope edge of the backswamp
zone along Transect C (Fig. 11, right-side).

The chemical composition of the upper layers of groundwater exhibited large spatial
variations across the floodplain in all three transects. Table 3 shows the means and stand-
ard deviations for all measured components, including basic anions and cations, humic
acids and total organic carbon (TOC) at all 43 boreholes in the floodplain. For comparison,
the chemical compositions of both river water and upper groundwater at boreholes situ-
ated on the adjacent hillslopes are also given. Significant correlations between hydro-
chemical variables within the floodplain are marked in a matrix of correlation coefficients
in Table 4 (see insert). Water table fluctuations and pH were found as negatively correlated
with distance from the river. Conductivity was positively correlated with concentrations
of Mg** and NH," and positive correlations were also noted between Ca** and Mg**, and
between humic acids and TOC. TOC was negatively correlated with pH. These results also
suggest the existence of the above described zones I and II across the floodplain.

Diverse hydrological and hydrochemical conditions across the floodplain are largely
reflected in the wide spectrum of vegetation units recorded along the transects (Tab. 2;
Figs 9—11). The differences in water table fluctuations under the different vegetation units,
characterised by their dominant species, are shown in Figs 5—8. It can be clearly seen that
various tall-sedge and tall-grass stands, dominated by Carex buekii s.lat., C. vesicaria,
Phalaris arundinacea or Calamagrostis canescens, occupy those habitats with a highly-
fluctuating water table (Figs Sa—c) — typical for Zone 1. Environmental gradients between
adjacent microhabitats are usually very steep here and therefore species with different
ecological demands can grow in close proximity. Similarly, alluvial meadows with Des-
champsia cespitosa, Carex brizoides or Festuca rubra s.lat. (Fig. 6) are related to sites
with fluctuating water tables, but are usually in drier sites. The vegetation of wooded peat-
lands, short-sedge mires, and Molinia caerulea stands, prefers wet habitats with a stable
water table regime (Fig. 8) — mainly developed in Zone II.

Results of ordination

The direct gradient analysis (CCA) arranged the vegetation samples into a multivariate
ordination pattern which can be interpreted well ecologically. The first ordination axis
explained 6.5% of variability in the vegetation data. The second ordination axis explained
5.3% of variability in the vegetation data. The following five environmental variables ap-
peared in the forward selection to influence significantly the vegetation pattern (Figs 12,
13): water table (F=2.63, p<0.001), pH (F=1.69, p<0.002), distance from the river (F=1.92,
p<0.002), NH, content (F=1.61, p<0.042), and content of humic acids (F=1.60, p<0.01). In
the upper-right part of the ordination biplot there are the samples from the relatively eu-
trophic tall-herb stands with the usual dominant Filipendula ulmaria, and from the strip
of river-bank vegetation; trophic status is indicated by the higher pH and amonium (nitro-
gen) content. In the lower-right quadrant of the biplot, appear the sedge stands, occurring
in sites with a high water table; sedge stands occur in the floodplain in varying proximity
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Fig. 12. Direct gradient analysis (CCA) of hydrochemical variables and vegetation samples recorded in
4x4 m plots around each borehole along the transects and related a priori to the vegetation units. Environ-
mental variables with the significant influence (on vegetation data; in forward selection of variables) were
used. Distance indicates the distance along the transects from the river.
to the river. Samples from oligotrophic peatland are seen in the lower-left; they occur far
from the river and a low pH is their typical feature, together with a higher content of hu-
mic acids. The last, upper-left quadrant of the biplot harbours samples from rather dry
alluvial meadows, which typically occur away from the frequently-flooded sites near the
river, and outside of sites near the terraces influenced by seepage. The complementary
ordination of species is given in Fig. 13. Autecological characteristics of the species (EL-
LENBERG et al. 1991) correspond perfectly to the ecological interpretations given above.

The indirect gradient analysis (DCA), shown in Fig. 14, apparently arranged the samples

along the first ordination axis, which can be interpreted as a trophic gradient and explained
8.4% of variability in the vegetation data. The second ordination axis explained 6.3% of
variability in the vegetation data and appeared to reflect increasing moisture. The a priori-
distinguished vegetation units occurring along the transects, can be grouped into four
broader groups:
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Fig. 13. Direct gradient analysis (CCA) of species and hydrochemical variables recorded along the tran-
sects. Environmental variables with the significant influence (on vegetation data; in forward selection of
variables) were used. Distance indicates the distance along the transects from the river. Explanations:
Agrocani-Agrostis cf. canina, Agrocapi-Agrostis capillaris, Agrostol-Agrostis stolonifera, Alopprat-Alo-
pecurus pratensis, Anthsylv-Anthriscus sylvaticus, Aulapalu-Aulacomnium palustre, Avenflex-Avenella
flexuosa, Betupub3-Betula pubescens in tree layer, Betupub2-Betula pubescens in shrub layer, Callvulg-
-Calluna vulgaris, Carebriz-Carex brizoides, Carebuek-Carex buekii, Carenigr-Carex nigra, Carerost-
-Carex rostrata, Cirshete-Cirsium heterophyllum, Descesp-Deschampsia cespitosa, Epilpalu-Epilobium
palustre, Eriovagi-Eriophorum vaginatum, Galipalu-Galium palustre, Galiulig-Galium uliginosum, Hy-
pemacu-Hypericum maculatum, Juncfili-Juncus filiformis, Lysivulg-Lysimachia vulgaris, Molicaer-Molinia
caerulea, Peucpalu-Peucedanum palustre, Phalarun-Phalaris arundinacea, Pimpmajo-Pimpinella major,
Pinusil3-Pinus silvestris in tree layer, Pleuschr-Pleurozium schreberi, Poa chai-Poa chaixii, Polycomm-Po-
Iytrichum commune, Poteerec-Potentilla erecta, Potepalu-Potentilla palustris, Rhytsqua-Rhytidiadelphus
squarrosus, Salicin2-Salix cinerea, Sangoffi-Sanguisorba officinalis, Sphafall-Sphagnum fallax, Sphaflex-
-Sphagnum flexuosum, Urtidioi-Urtica dioica, Vacculig-Vaccinium uliginosum, Vaccviti-Vaccinium vitis-
-idaea, Violpalu-Viola palustris.

I — (eu)mesotrophic tall stands, which include tall-sedge and tall-grass marshes, both on
river-bank and permanently-wet sites, tall-herb stands, successional stands with Spiraea
salicifolia and also low willow stands;

IT — alluvial meadows whether managed or abandoned;

III — treeless peatlands, including short-sedge mires, Molinia caerulea fens, and dwarf-
shrub fens;

IV — wooded peatlands including bog pine forests and woody fens.
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Fig. 15. Indirect gradient analysis (DCA) of species. Isolines correspond to Shannon-Weaver index of
species diversity. Explanations: Agrocani-Agrostis cf. canina, Agrocapi-Agrostis capillaris, Agrostol-Agro-
stis stolonifera, Alopprat-Alopecurus pratensis, Aulapalu-Aulacomnium palustre, Bistmajo-Bistorta major,
Bracrivu-Brachythecium rivulare, Bracsale-Brachythecium salebrosum, Careacut-Carex acuta, Carebriz-
-Carex brizoides, Carebuek-Carex buekii, Carenigr-Carex nigra, Carerost-Carex rostrata, Carevesi-Ca-
rex vesicaria, Cirshete-Cirsium heterophyllum, Desccesp-Deschampsia cespitosa, Eriovagi-Eriophorum
vaginatum, Festrubr-Festuca rubra s.lat., Festovin-Festuca cf. ovina, Filiulma-Filipendula ulmaria, Ga-
lipalu-Galium palustre, Galiulig-Galium uliginosum, Hypemacu-Hypericum maculatum, Juncfili-Juncus
filiformis, Lysivulg-Lysimachia vulgaris, Molicaer-Molinia caerulea, Peucpalu-Peucedanum palustre,
Phalarun-Phalaris arundinacea, Plagdent-Plagiothecium denticulatum, Pleuschr-Pleurozium schreberi,
Poa chai-Poa chaixii, Poteerec-Potentilla erecta, Potepalu-Potentilla palustris, Rhytsqua-Rhytidiadelphus
squarrosus, Sangoffi-Sanguisorba officinalis, Sphafall-Sphagnum fallax, Sphaflex-Sphagnum flexuosum,
Spirsali-Spiraea salicifolia, Vacculig-Vaccinium uliginosum, Violpalu-Viola palustris.

Dominant and typical species of the vegetation units are seen in the ordination diagram
in Fig. 15; all the species perfectly characterise the groups.

The distribution of Shannon diversity index values (Fig. 14) indicates a considerable
decrease in species diversity along the trophic gradient from nutrient-poor to nutrient-rich
site conditions. The highest diversity is clearly related to the vegetation of short-sedge
mires and grass fens, and to alluvial meadows. The high biodiversity values obtained for
raised bogs and woody fens can be associated with the richness of the non-vascular spe-
cies, especially bryophytes, that is typical for these kinds of plant communities. In con-
trast, tall-sedge and tall-grass stands inhabiting the mesotrophic, or slightly eutrophic,
riverine zone are generally characterised by a low diversity of species.
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DiscussioN

The results presented demonstrate the close relationships between hydro-geomorphology,
hydrochemistry, and vegetation in the river floodplain, being in accordance with general
theoretical expectations based on research in other fluvial systems (WHITTON 1975, WARD
1989, CaLLow & PETTS 1992, MALANSON 1993).

The pattern of hydrochemical parameters across the floodplain partly corresponds with
the results of GrIEVE et al. (1994). In an oligotrophic floodplain, they identified four major
sources of water: (i) the river itself; (ii) hillslope inputs; (ii1) upwelling groundwater; and
(iv) rainwater. The balance among them determines the different hydrological zones across
the floodplain: (a) a base-poor riverine zone with a fluctuating water table; (b) an acidic,
nutrient-poor zone near hillslopes with a stable water regime, and influenced by water
coming from the adjacent upland; (c) a base-rich zone influenced by upwelling groundwa-
ter. The latter category could not be detected in the studied Vltava River section as a spe-
cial zone, however, on the basis of the existing data, it is assumed to influence the hydro-
chemistry of some places, as indicated in our results by locally-increased pH,
conductivity and slightly-increased Ca*". The riverine zone, in our case, is not base-poor
due to its enrichment from the river. The zone under (b) is well developed. Thus, we can
distinguish two clear zones in the study floodplain, as described above (see Fig. 4):

Zone I — under the prevailing hydrological influence of the river;

Zone I — under the significant hydrological influence of the surrounding upland, locally
modified by upwelling deep groundwater.

In the floodplain of the Upper Vltava River, Zone II is exceptionally broad compared to
most central European rivers. It encompasses more than half of the floodplain’s extent.
Typical vegetation in Zone I consists of a mosaic of various riparian communities, while
peatlands are typical for Zone II. River floodplains with extensive ombrotrophic peatlands
are especially characteristic of the boreal zone (Dierssen 1996). In central Europe, they
can develop in some mountain regions with broad U-shape valleys of glacial origin, for
example, in the Alps (Succow & JEsCHKE 1990, STEINER 1992).

A different hydrological situation was described from the lowland LuZnice River flood-
plain (PracH 1992). In the highly-permeable sediments in that floodplain, the water table
responded closely to the river discharge, indicating the prevailing influence of river water
through nearly the whole floodplain width. The part of the floodplain where the water re-
gime is influenced by hillslope inputs is restricted there to only a narrow strip along the
terraces, but without developed peatlands. Apparently, the relative widths of the two zones
are determined by the character of the sediments (see also Grootians 1985, Lozek 2001),
predetermined by the river dynamics and geomorphology of the river valley.

The regularly-flooded riverine zone and the marginal peatland zone, developed along the
Upper Vltava River, considerably differ in their hydrological conditions but differences in
their trophic status are less expressed. The conductivity of groundwater suggests a gradi-
ent from oligotrophic to mesotrophic conditions across the floodplain, from its margins
towards the river. This is just the opposite to floodplains in intensively-used agricultural
landscapes, where both river and lateral inputs are often sources of eutrophication (HAy-
cock et al. 1993, FENNEssY 1993, Prach et al. 1996). The Upper Vltava River floodplain
seems to be the last flat floodplain of such size in the Czech Republic where, with the ex-
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ception of the local effects of upwelling spring water and localised anthropogenic eu-
trophication, there is a gradient of increasing nutrient levels from the outer margins of the
floodplain to the river. The whole floodplain is only slightly eutrophicated, which is also a
rare example in central Europe. The still oligo-mesotrophic status is reflected in the veg-
etation: for example, by the low occurrence or absence of nitrophilous species typical of
the class Galio-Urticetea (BLazkovA 1999), even at the river bank (SApbLo & BUFkovA
2002). Only a small section of the Kfemelna River in the western part of the Bohemian
Forest has a similar character, but its floodplain is narrower, less developed and less di-
verse.

The hydrochemical background can be successfully used for an interpretation of the ve-
getation map, vegetation pattern along the cross-sectional transects, and the ordination
diagrams (see bellow).

The smallest-scale, most-detailed level of vegetation units, used for field mapping and
the transect description, was based mainly on dominant species. The use of dominants for
delimitation of vegetation units is generally convenient in fine-scale mapping (MUELLER-
DowmBors & ELLENBERG 1974). Going to a broader geographical scale, more abstract units
must be used (KUcHLER & ZoNNEVELD 1988). To prepare the final vegetation maps, we
grouped, for technical reasons, the units based on dominants into broader, ecologically-
interpretable units, i.e. considering species composition, physiognomy, and site environ-
mental conditions, which partly correspond with the more traditional phytosociological
units of the Zurich-Montpellier (Z-M) system (for the Bohemian Forest see ALBRECHT
1979, BaLAtovAa-TuLAckovA 1983, RyBNiCEK et al. 1984, MoravECc 1995). Because of the
existence of various transitional and successional stages, it was not possible to simply use
the Z-M system (MUELLER-DomMBoIs & ELLENBERG 1974), thus ad hoc units based on domi-
nant species were suggested.

The distribution of vegetation units indicates well the hydro-geomorphology and hydro-
chemistry in the floodplain, thus the units can be successfully used as indicators of the
floodplain environment. Considering the particular vegetation units and water table fluc-
tuations and groundwater chemistry, the data presented here are basically in accordance
with those recorded from other floodplains or wetlands in central Europe (e.g. KoPEcky
1965, 1966, BLaZkovA 1973, BALATOVA-TULACKOVA et al. 1977, BALATOVA-TULACKOVA 1979,
BaLATovA-TULACKOVA & HUBL 1985, NEUHAUSL & NEUHAUSLOVA 1989, HADINCOVA 1996,
KovARr 1996, ZLinskA 1999), as well as with other empirical knowledge on the ecology of
the vegetation units (ELLENBERG 1988, 1996, MoraVEC 1995, OBERDORFER 1998, 2001). Spe-
cial attention has been devoted to central European peat bogs (RyBNiCEK 1984, Succow &
JescHKE 1990, STEINER 1992, DiersseEN & DiersseN 2001). The environmental site condi-
tions attributed both to the bogs and minerotrophic peatlands in the Vltava River flood-
plain are in accordance with those described in the literature (e.g. HoLuBiCkovA 1960,
RyBNiCEK 1974, NEUHAUSL 1975, DIERSSEN & DIERSSEN 1984, 2001, RYBNICEK et al. 1984,
WIiLLBY et al. 1997).

Bog pine forest, with its predominant tree-shaped Pinus rotundata Link (Pino rotunda-
tae-Sphagnetum, Sphagnion medii), is generally typical for peat bogs at lower altitudes in
central European middle-mountains and corresponds to Pino mugo-Sphagnetum magel-
lanici within the classification system of mire vegetation in central Europe reported by
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DiersseN & DiersseN (2001). The distribution of ass. Pino rotundatae-Sphagnetum in cen-
tral Europe is given by NeunAusL (1972). In the Czech Republic, outside the Bohemian
Forest, peat bogs covered by bog pine forest are concentrated especially in the Cesky Les
and Slavkovsky Les mountain regions, in the basin Tteboiiskd Panev, Ceskomoravska
Vysoc¢ina highlands and Rejviz (BReziNa 1975, NeunAusL 1975, Sorron 1981). However,
true raised bogs covered by forest vegetation are less frequent in central and western Eu-
rope in comparison with boreal regions north-eastwards (ELLENBERG 1988). Both the veg-
etation of bog pine forest and dwarf-shrub communities of the all. Oxycocco-Empetrion
hermaphroditi, related to open bog expanses, indicate the sub-continental character of the
peat bogs in the studied floodplain (RyBniceEk 1984).

According to SvoBopova et al. (2002), the terrestrialisation of water bodies behind natu-
ral leveés was decisive in the development of valley-raised peat bogs in the Bohemian
Forest region. It is supported also by the results of a palacobotanical survey performed by
MULLER (1927), who found an over-2-metre-deep layer of sedge and reed peat on the bot-
tom of a peat bog in the valley of the Upper Vltava River. Pools and cut meanders were
also assumed on the bottom of the Mrtvy Luh peat bog, situated at the confluence of the
Tepla and Studend Vltava Rivers (HoLuBickova 1960). The same author, however, sug-
gested the influence of both flood waters and underground water to have been important
for the development of this bog. Lozek (2001) supposed peat bogs along the Vltava River
to be developed on the higher marginal levels of the valley bottom. This corresponds with
a lower influence from flood waters on the development of peatlands on floodplain mar-
gins, where lateral inputs of oligotrophic water from hillslopes could be of a higher impor-
tance (Lozek 1973). Groundwater chemistry under the bog pine forest in the floodplain is
comparable with similar habitats in the extensive peat bog of Velké Datko in the
Ceskomoravska Vrchovina highlands, described by NEunAusL (1975), with the exception
that much lower Ca*" concentrations were found in the studied floodplain.

The oligotrophic status of floodplain margins is also indicated by the composition of the
fen woods surrounding the peat bogs. As opposed to alder fens, birch-pine fen woods are
generally typical of base-poor site conditions, with birch (Betula pubescens) prevailing
rather in the north-west, and pine (Pinus sylvestris) in the more continental east (ELLEN-
BERG 1988). The proportion of both species in fen woods along the Vltava River is appar-
ently conditioned by the successional stage of stands (ALBRECHT 1979). Birch-pine fen
woods seem to correspond to Vaccinio uliginosi-Betuletum pubescentis according to DIEr-
SSEN & DIERSSEN (2001). According to WAGNER (1994), the proportion of this vegetation in
western Europe (the Netherlands, Denmark, northern Germany) is artificially enhanced
by human impacts on peat bogs, including drainage and peat-cutting. Birch-pine fen woods
along the Vltava River are also recognised to be mostly of secondary origin (NEUHAUSLOVA
et al. 2001). In spite of this, both their physiognomy and species composition (composed
of boreo-montane species Vaccinium uliginosum, Stellaria longifolia, and Trientalis euro-
paea) are very similar to natural stands. Vegetation analogous to well-structured birch-
pine fen woods in the floodplain was described from the Ceskomoravska Vrchovina high-
lands in the central part of the Czech Republic, and classified into the all. Betulion
pubescentis. The water regime of those stands is comparable with that of the fen woods
along the Vltava River, but their water chemistry is characterised by a higher Ca* and
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slightly higher NO,", Feand K" concentrations (NEUHAUSL 1975).

Secondarily developed treeless fens (minerotrophic mires sensu e.g. Du Rietz 1954,
Siors 1961) in the marginal peatland zone of the floodplain are composed mainly of oligo-
trophic Sphagnum-fen communities (sensu RyBNiCEK 1984) and indicate nutrient-poor
habitats. Within the range of the various types of fen vegetation, Carex lasiocarpa-domi-
nated fens were found in sites influenced by an upwelling groundwater slightly richer in
minerals. This corresponds well with the results of WiLLBY et al. (1997), although the
variations in Ca* and Mg?" concentrations found along the Vltava River are generally
lower. Slightly higher Ca** and Mg** concentrations, but lower pH, of groundwater beneath
Carex lasiocarpa fens in the Ceskomoravska Vrchovina foothills were recorded by
Rysnicek (1974). The ecological characteristics of these latter stands are in accordance
with those descibed for C. lasiocarpa stands by DiErssEN & Dierssen (2001). The com-
munities described from the Vltava floodplain are ecologically and syntaxonomically
similar to Sphagno-Caricetum lasiocarpae (Sphagno warnstorfiani-Tomenthypnion)
(RyBnicEK et al. 1984), but the composition of both the herb and moss layers is less diverse
and suggests some relations to Peucedano-Caricetum lasiocarpae (Caricion rostratae)
according to Moravec (1995). It seems, therefore, that the species composition corre-
sponds rather to Caricetum lasiocarpae described by OBERDORFER (1998). The occurrence
of Phragmites australis in close contact with these types of fens has also been reported
(RyBnicek 1974, WiLBY et al. 1997).

The Molinia caerulea-Potentilla erecta mire was characterised by WiLBy et al. (1997) as
being indicative of dominant base-poor hillslope inputs in the oligotrophic floodplain, al-
though Molinia caerulea can dominate in habitats influenced by more base-rich ground-
water as well. The occurrence of Molinia caerulea stands in sites with varying conditions,
from acidic towards slightly neutral, already under a less-stable water regime, was also
observed in the study floodplain. Molinia caerulea is a typical expanding species, stands
of which are apparently of polygenetic origin here. They seem to have developed from
various short-sedge mires, which lacked the appropriate management, as well as from the
degraded parts of peat bogs after drainage. Its secondary dominance in communities of
Scheuchzerio-Caricetea fuscae has been mentioned by numerous authors (e.g. HAJEK
1998). In addition to the above, the species can also expand in the unmanaged degradation
stages of some Molinion meadows in the floodplain and on the adjacent hillslopes.

Carex rostrata, another dominant species, is generally related to sites with a perma-
nently-high water table and varying trophic conditions from oligo- to mesotrophic (BELT-
MAN & VERHOEVEN 1988, ELLENBERG et al. 1991, STEINER 1992, WiLBY 1997). Groundwater
chemistry measured in stands along the Vltava River is comparable with the results of
RyBNicEk (1974). Ca** concentrations were found to be much lower than those recorded
from the peat bog Velké Darko (NEuHAuSL 1975). Because of its relatively high ecological
plasticity, Carex rostrata can grow in waterlogged habitats across the whole floodplain. It
forms various communities, both from the all. Caricion rostratae on nutrient-richer sites
within the regularly-flooded zone, and more oligotrophic stands such as the Sphagno re-
curvi-Caricion canescentis mostly within the marginal peatland zone. The vegetation of
floating Sphagnum mats with Carex rostrata is well known as a silting community of oli-
gotrophic lakes or small bog pools (RyBNiCEK et al. 1984, ELLENBERG 1988, STEINER 1992).
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However, as a terrestrialisation stage of alluvial oxbows, it can be more likely found in the
boreal zone than in Central Europe. Along the Vltava River, this mire vegetation fre-
quently participates in the silting-up of oxbow lakes and, together with relict communities
of water macrophytes (e.g. Nupharetum pumilae), it contributes to the boreal character of
the whole floodplain.

The high proportion of Caricetum buekii within the regularly-flooded zone is remarka-
ble, as Carex buekii represents a rather thermophilous subcontinental species recorded
from floodplains at lower altitudes (e.g. BLazkovA 1999). However, SApLo & BuUFkovA
(2002) suggested that palaeochory for this species could be possible in the valley of the
Upper Vltava River. Other tall-sedge and tall-grass communities found in the riverine
zone along the Vltava River (Caricetum gracilis, Caricetum vesicariae, Chaerophyllo-
Phalaridetum, Phalaridetum arundinaceae) commonly occur in floodplains from central
Europe to boreal and continental Eurasia (BLaZzkova 1971, RycHNovskA 1993, SApLo &
Burkova 2002). As opposed to SAbLo & Burkova 2002, both Carex acuta com. and Pha-
laris arundinacea com. (both from the Caricion gracilis) were mapped as one vegetation
unit (2d, see above) due to their diffuse distribution pattern.

RycuNovskA (1993) characterised the variation of alluvial grassland types across flood-
plains in western and central Europe in relation to the availability of water. According to
a basic classification given by this author, most alluvial meadows in the studied floodplain
belong to meso-hygrophytic forb communities characterised by the occurrence of species
such as Bistorta major, Sanguisorba officinalis, Deschampsia cespitosa, and Achillea ptar-
mica. These meadows are mainly typical of submontane oligotrophic alluvia of the upper
reaches of central European rivers. The tall-herb vegetation in the regularly-flooded river-
ine zone was reported by SApLo & Burkova (2002) as Cirsium heterophyllum-Filipendula
ulmaria com., lacking common meadow species and being similar to analogous tall-herb
north European vegetation (DIERSEN 1996), see below. Within the presented study, both
seminatural stands of Filipendula ulmaria along the river as well as degradation stages on
abandoned wet meadows and eutrophicated mires, were mapped as one vegetation unit
(3a, see above).

Alluvial grasslands in the floodplain represent secondary vegetation following the orig-
inal riparian forests represented here by Alnetum incanae, Alnus incana-Betula pubescens
com., and Mastigobryo-Piceetum (NEUHAUSLOVA 2001). We expect the continuous, though
shifting, existence of small patches of primary treeless vegetation composed of tall-sedge,
tall-grass and tall-herb stands along the river (SApLo & Burkova 2002). The high spatio-
temporal variability of the floodplain, together with the rather extreme climate (distinct
temperature inversions) has probably enabled the persistence of this type of vegetation,
which resembles the natural, tall herb-graminoid vegetation along rivers in Scandinavia,
northeastern Europe, and Siberia (BrLazkova 1981, RycHNovskA 1993, ELLENBERG 1988,
DiersseN 1996). The climatically extreme conditions are also indicated by the absence of
species typical of the beech woodlands that occur on the montane slopes in the vicinity,
including Fagus sylvatica. Instead, spruce and pine forests are expected to be the prevail-
ing potential vegetation in the floodplain (NEunAusLovA 2001).

The results of the multivariate methods have confirmed the interpretations of vegetation
pattern in relation to environmental factors as given above. The phytosociological relevés
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from the respective a priori-distinguished vegetation units appeared to be close to each
other, together forming broader groups, which can be easily interpretable in terms of their
ecology and physiognomy. They represent main vegetation formations in the floodplain:
1) tall-stemmed riparian vegetation; ii) meadows; ii1) short sedge and grass mires; and
iv) wooded peatland. This grouping leaves aside the water macrophyte vegetation, which
was not included in the detailed analyses because of a different and hardly comparable
sampling procedure (Dykyiova 1989, KEnT & CokEr 1992). Despite the possibility of dis-
tinguishing clear groups of samples, their overall pattern in the ordination diagrams was
continuous, without evident discontinuities. This indicates that the vegetation sampling
was performed with sufficient representativeness, covering the vegetation-environment
continuum (JoNGMAN et al. 1987). The ordination techniques, expecting a unimodal re-
sponse of species along gradients (CCA, DCA), had been appropriately used, which was
confirmed by the length of the gradient in DCA (TERBRAAK & SMILAUER 2002).

The uniqueness of the Upper Vltava River floodplain has been illustrated in this study
by the description of its vegetation. However, studies on other biota, for example, insects,
indicate the same uniqueness (MikkoLA & SpiTzer 1983, Spitzer 1988, 1994, Hora et al.
1997). A distinctive feature is the high frequency of boreo-continental plant species (MEu-
seL et al. 1978), such as Ledum palustre, Galium boreale, Polemonium caeruleum, Spiraea
salicifolia, Pseudolysimachion maritimum, etc., (see Appendix 2). Besides these boreo-
continental species, and common species of central European occurrence, numerous spe-
cies indicate a migration from the Alps (Aconitum plicatum, Poa chaixii, Willemetia stipi-
tata). The mixture of plant species with contrasting phytogeographical distributions is
completed by the oceanic species Erica tetralix, which occurs here at the eastern limit of
its range (ProcHAZKA & STECH 2002). The mixture is remarkable and contributes to the
high biodiversity and exceptionality of the area from a biogeographical point of view.

The floodplain represents the rare case of a floodplain of a montane river having the cha-
racter of a lowland river (CARLING & PETTs 1992), with a well-developed system of mean-
ders, backwaters, oxbows, and water pools. The floodplain is filled by only a shallow
layer of silt; silt has been sedimented out much more intensively in lowland rivers since the
ancient deforestation of upstream regions (OpravIL 1983), than in the case of the Upper
Vltava River. Woodland still prevails in the catchment, while in the deforested areas mead-
ows and pastures occur, with only very sporadic arable land. The clearings were formed
no earlier than the eighteenth century (BENES 1995). Thus, the erosion has been less inten-
sive than in most other catchments.

Recommendations for management

Despite some local disturbances and point-source pollution, human impact is generally
low in the area, and thus the prevailing oligotrophic status of the floodplain, primarily
conditioned by the area’s ubiquitous silicate bedrock (BABUREK 1996), is still preserved.
Old aerial photos and maps show the floodplain as being covered, outside of the peatlands,
by a high proportion of hay meadows, which were the main land use there till the end of
World War II (BENES 1996). After the expulsion of the German inhabitants shortly after
the war, the intensity of the meadows’ usage has been constantly decreasing, and aban-
doned sites have been degrading, especially through the expansion of strongly competitive
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graminoids such as Carex brizoides, Deschampsia cespitosa, and Molinia caerulea. The
oligotrophic status of the floodplain also seems to have proved more conductive to the
expansion of woods than in more eutrophicated floodplains elsewhere, where the establish-
ment of woody species is largely inhibited by the strong competition from productive
herbs and grasses (PracH et al. 1996). The most sensitive habitats to the expansion of suc-
cessive woody vegetation are the fens and disturbed (especially drained) bog margins. An
expansion of Spiraea salicifolia shrubs in wet and nutrient-richer sites is also locally im-
portant. It would be desirable to re-establish a regular cutting regime over at least some of
the neglected meadows, in order to protect them from encroachment by woody species and
another degradation. From the point of view of biotic diversity, we consider the present
stage at the end of an optimum. Any further expansion of woodland (especially birch and
pine), or dominants such as Carex brizoides or Phalaris arundinacea, is not desirable, and
should be stopped by their cutting.

A spontaneous restoration of original riparian forest is desirable only on part of the flood-
plain, and the conservation of biodiversity in the present vegetation mosaic, including se-
condary grasslands, is among the priorities. Results from the LuZnice River are highly
promising (STRASKRABOVA & Prach 1998), where a quite rapid restoration of abandoned
alluvial meadows after re-establishment of the appropriate management has occurred.
Within the Upper Vltava floodplain, special attention should be devoted namely to: spe-
cies-rich meadows of the all. Molinion; valuable fens (e.g. mires with Carex lasiocarpa);
and other treeless habitats with surviving populations of rare and endangered plant species
such as Dactylorhiza traunsteineri, Dianthus sylvaticus, Iris sibirica, Carex umbrosa,
Pedicularis palustris, etc. (see Appendix 2). However, active management of alluvial
grasslands has to be well balanced with the habitat conservation necessary for extremely
rich and valuable ornithofauna (e.g. Crex crex, Tetrao tetrix). The mosaic management
pattern involving both mown and large unmanaged sites seems to be optimal. Addition-
ally, the conservation of natural hydro-geomorphological processes is eminently important
in the area as well as maintaining the natural oligotrophic environment. In relation to this,
the transformation of fertilised arable land situated on some hillslopes above the floodplain
towards extensively-used meadows or pastures should be undertaken as soon as possible.
A near-natural water regime has to be restored to those wetlands disturbed by drainage
networks in the past (namely peat bog margins and fens). Rehabilitation projects focused
on the damming of surface drainage, according to well-established methods (Brooks &
StonEMAN 1997), are necessary. For management purposes, however, the floodplain should
be considered in the context of the adjacent landscape. Conservation measurements should
therefore also include the restoration of small straightened tributaries entering the flood-
plain from surrounding hillslopes and the degraded wet grasslands around them.

Because the floodplain lies in the strictly-protected, core zone of the National Park, the
proper management should be perhaps more easily ensured than in other, unprotected
floodplains. The cross-sectional transects were permanently fixed, thus some investiga-
tions can be repeated in the future — and then the long-term vegetation dynamics will be
more evident.
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CONCLUSIONS

Despite some degradation, the studied part of the Upper Vltava floodplain still exhibits
exceptionally high natural values. It represents the rare case of a broad, flat floodplain in
the upper reaches of a river in the mountains. The variable mosaic of diverse plant com-
munities, with the occurrence of many rare and endangered species of various phytogeo-
graphical origin (see the Appendix), can be well interpreted by differences in hydro-geo-
morphological and hydrochemical site characteristics. The following characteristics
appeared to be significantly correlated with the vegetation pattern: mean position of water
table; distance from the river; and the pH, concentration of NH,, and content of humic
acids, in the groundwater.

Two distinct zones were distinguished: Zone I under the direct influence of the river; and
Zone II, under the prevailing influence of water coming from the adjacent upland and/or
the upwelling of deep groundwater. The diverse mosaic of riparian communities is typical
for Zone I, while peatland characterises Zone II. The floodplain still exhibits an oligo-
trophic-mesotrophic status with only very localised human-induced eutrophication, and its
protection should be among the priorities of the National Park Authority.
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Appendix 2. List of vascular plant species. Nomenclature follows KuBat (2002). The threat classification of
taxa follows HoLus & ProcHAzkA (2000): *** critically threatened species; ** strongly threatened species;
* threatened species;® rare or scattered taxa, requiring further study and monitoring.

e species found only on adjacent hillslopes (near foot); '+>* only published record.

Abies alba®

Achillea millefolium
Achillea ptarmica
Aconitum plicatum*
Aconitum variegatum*
Agrostis canina
Agrostis stolonifera
Agrostis capillaris
Ajuga reptans
Alchemilla monticola
Alchemilla sp.

Alnus incana

Alnus glutinosa
Alopecurus aequalis
Alopecurus geniculatus
Alopecurus pratensis
Andromeda polifolia**
Anemone nemorosa
Angelica sylvestris
Anthoxanthum odoratum
Anthriscus sylvestris
eAdpera spica-venti
Arnica montana
Arrhenatherum elatius
Artemisia absinthium
Athyrium filix-femina
Avenella flexuosa
Avenula pubescens
Batrachium fluitans
Bellis perennis
Betonica officinalis
Betula pendula

Betula pubescens
Bistorta major
Brachypodium pinnatum
Briza media

Calamagrostis arundinacea

Calamagrostis canescens
Calamagrostis epigeios

Calamagrostis phragmitoides***

Calamagrostis villosa
Callitriche hamulata
Callitriche sp.

Calluna vulgaris
Caltha palustris ssp. laeta
Campanula patula
Campanula rotundifolia
Capsella bursa-pastoris
Cardamine amara
Cardamine pratensis
Cardaminopsis halleri
Carduus personata
Carex acuta

Carex brizoides

Carex buekii®

Carex canescens

Carex caryophyllea
Carex cespitosa®

Carex echinata

Carex elongata

Carex lasiocarpa™*
Carex limosa**

Carex muricata s.lat.
Carex nigra

Carex ovalis
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Carex pallescens

Carex panicea

Carex pauciflora*®

Carex pilulifera

Carex rostrata

Carex umbrosa*

Carex vesicaria

Carex x vratislaviensis
Carlina acaulis
eCentaurea cyanus
Centaurea pseudophrygia
Cerastium arvense
Cerastium holosteoides ssp. triviale
Chaerophyllum hirsutum
Cicuta virosa**

Cirsium arvense

Cirsium heterophyllum
Cirsium oleraceum
Cirsium palustre

Cirsium X wankelii
Convallaria majalis
Corallorhiza trifida**
Crepis mollis ssp. hieracioides
Dactylis glomerata
Dactylorhiza fuchsii ssp. fuchsii®
Dactylorhiza traunsteineri***
Danthonia decumbens
Daphne mezereum®
Deschampsia cespitosa
Dianthus deltoides
Dianthus superbus ssp. superbus***
Dianthus sylvaticus**
Doronicum austriacum®
Drosera rotundifolia*
Dryopteris dilatata
Dryopteris filix--mas
Eleocharis acicularis
Eleocharis cf. mamillata ©
Eleocharis palustris 3
Elodea canadensis
Epilobium angustifolium
Epilobium ciliatum
Epilobium montanum
Epilobium obscurum*
Epilobium palustre®
Epilobium roseum
Epilobium sp.

Epipactis helleborine®
Equisetum fluviatile
Equisetum palustre
Equisetum sylvaticum
Erica tetralix***
Eriophorum angustifolium
Eriophorum vaginatum
Euphrasia rostkoviana
Euphrasia stricta

Festuca filiformis

Festuca ovina

Festuca pratensis

Festuca rubra s.lat.
Ficaria verna ssp. bulbifera
Filipendula ulmaria
Frangula alnus

Galeopsis bifida
Galeopsis sp.



Galium album

Galium boreale °©
Galium palustre
Galium uliginosum
Galium verum
Heracleum sphondylium
Holcus lanatus
Holcus mollis
Hypericum maculatum
Hypericum perforatum
Impatiens noli-tangere
Iris sibirica*

Juncus articulatus
Juncus bufonius
Juncus bulbosus
Juncus conglomeratus
Juncus effusus

Juncus filiformis
Juncus squarrosus
Knautia arvensis
Knautia dipsacifolia
Lathyrus pratensis
Ledum palustre*
Lemna minor
Leontodon autumnalis
Leontodon hispidus
Lepidium heterophyllum
Leucanthemum ircutianum
Linaria vulgaris
Lolium perenne
Luzula luzuloides
Luzula multiflora
Luzula pilosa

Luzula sudetica*
Lychnis flos-cuculi
Lycopodium annotinum*
Lycopodium clavatum
Lysimachia thyrsiflora
Lysimachia vulgaris
Melampyrum pratense
Mentha arvensis
Menyanthes trifoliata*
Milium effusum
Molinia caerulea
Myosotis nemorosa
Myriophyllum alterniflorum
Nardus stricta

Nuphar lutea

Nuphar pumila***
Oxalis acetosella
Oxycoccus palustris*
Pedicularis palustris
Pedicularis sylvatica*
Peplis portula
Petasites albus
Peucedanum palustre
Phalaris arundinacea
Phleum pratense
Phragmites australis
Phyteuma nigrum®
Picea abies
Pimpinella major
ePimpinella saxifraga
Pinus rotundata*
Pinus sylvestris

Pinus x pseudopumilio ©
Pinus x digenea
Plantago major
Plantago media

Poa annua

Poa chaixii
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Poa compressa

Poa nemoralis

Poa pratensis

Poa trivialis
Polemonium caeruleum™
Polygonum hydropiper
Populus tremula
Potamogeton alpinus**
Potamogeton natans
Potentilla erecta®
Potentilla palustris®
Prunus padus
Pseudolysimachion maritimum®
Ranunculus acris
Ranunculus auricomus agg.
Ranunculus flammula
Ranunculus nemorosus
Ranunculus platanifolius
Ranunculus repens
Rhinanthus minor
Rubus idaeus

Rumex acetosa

Rumex acetosella ssp. acetosella
Salix aurita

Salix caprea

Salix cinerea

Salix fragilis

Salix pentandra

Salix purpurea

Salix triandra

Salix x capreola

Salix x multinervis '
Sambucus racemosa
Sanguisorba officinalis
Scheuchzeria palustris***
Scirpus sylvaticus
Scrophularia nodosa
Scutellaria galericulata
Senecio ovatus

Senecio hercynicus
Silene dioica

Silene vulgaris

Solanum dulcamara
Solidago virgaurea
Sorbus aucuparia
Sparganium emersum
Sparganium erectum
Sparganium natans **
Spiraea salicifolia*
Spirodela polyrhiza
Stachys sylvatica
oStachys palustris
Stellaria alsine

Stellaria graminea
Stellaria longifolia*
Stellaria nemorum
Succisa pratensis
Symphytum officinale
Taraxacum sect. Ruderalia
Taraxacum sp.
Thalictrum aquilegiifolium
Thymus pulegioides
Trifolium hybridum
Trifolium pratense
Trifolium repens
Trisetum flavescens
Triticum aestivum
Tussilago farfara

Typha latifolia

Urtica dioica
Utricularia australis®



Utricularia ochroleuca***
Vaccinium myrtillus
Vaccinium uliginosum
Vaccinium vitis-idaea
Valeriana dioica
Valeriana excelsa ssp. procurrens®
Veronica arvensis
Veronica beccabunga
Veronica chamaedrys
Veronica officinalis
Veronica scutellata®
Veronica serpyllifolia
Viburnum opulus

Vicia cracca

Vicia sepium

Viola canina

Viola palustris

Willemetia stipitata*

" ALBRECHT (1979)
2SApLo & Burkova (2002)
3Rypro (1998)
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Vegetace Vitavského luhu na Sumavé a problém reliktnich praluk

Abstract

Nutrient-rich terrestric habitats form small areas in the peaty alluvial plain of upper stream of the Vltava
river. Their vegetation consists of birch and grey alder alluvial woodland, willow and bridewort scrub
and tall grassland of sedges, grasses and forbs. A hypothesis that this vegetation is an Early Holocene
relic is presented. The relict origin is supported by recent dynamics of habitats and vegetation, findings of
palynology, palacoecology and history of land use, and by the analogical composition and history of relict
vegetation of northernmost Europe. The refugial effect of the habitat is suggested by stable conditions on
high temporal and spatial scales, and by permanent reclaiming of open gaps along the stream.

Keywords: Phytosociology, historical botany, palynology, Early Holocene, refuges, grassland, woodland,
secular succession, Vltava (Moldau) river, Sumava Mts, Czech Republic

Uvod

Vztah lesa a bezlesi v krajiné stiedni Evropy je kritické téma pro obory pfirodovédné i hu-
manitni. Plati to i pro Sumavu. Skladbu zdej3i nelesni vegetace uréuji zejména tyto fakto-
ry: (a) Poloha Sumavy. A¢koli Sumava leZi pod vyskovou Girovni primarniho subalpinské-
ho bezlesi, hojn¢ zde dochazi k rozpojovani lesa t¢inkem castého vyskytu edaficky i
klimaticky extrémnich biotopii blokujicich sukcesi (JEnik 1961). (b) Specificka historie an-
tropogennich zasahli. Vyznamné je ovlivnéni nizsich poloh kulturami mladSiho pravéku,
liniovy impakt Zlaté stezky a velmi pozdni, az novoveéky vznik kulturni krajiny ve vyssich
polohdch (MALEK 1979, BENES 1995, PracH et al. 1996). Skladba a struktura nelesni
vegetace Sumavy se napadné méni i béhem poslednich desetileti, zejména vinou tpadku
tradicniho obhospodatovani, a studium dynamiky bezlesi ma své misto i v souvislosti s
nasledky soucasné kiirovcové kalamity. Znamena to zkoumat nejen soucasné vegetacni
procesy, ale 1 historicky aspekt vegetace a v jeho ramci roli primarniho bezlesi ve vegetaci
Sumavy. Metodou mize byt srovnani paleobotanickych dat s vysledky studia reliktnich
systémil. Pfimy diikkaz v podobnych tivahach ovSem dat zpravidla nelze: k dispozici jsou

vvvvv

Problematika

V tivahach o primarnim bezlesi se v nasi geobotanické literatuie obvykle ptili§ nepocita s
nivami toki, alespont ve srovnani s biotopy xerotermnimi, raselinnymi ¢i subalpinskymi.
Je vSak patrno, ze podél tokl s rychlou obnovou jesepti, meandrt ¢i vétvicich se ramen
nebo s dlouhodobymi zéplavami se udrzovala mozaika mokiadnich az mezickych
neklimaxovych biotopt, které mohly fungovat jako refugia nelesni vegetace. Tato rychle
proménliva série sukcesnich stadii se ovSem neslucuje s tradi¢ni predstavou primarniho
bezlesi jakozto malo dynamického blokovaného stadia udrzovaného trvalym stressem.
Navic velka ¢ast niv ¢eskych ek skutecné dnes relikty nema, protoze byla siln¢ antropicky
preménéna, zejména intenzivni sedimentaci povodiiovych hlin, a nakonec také modernim
managementem. Podobné odmitavé je bézné stanovisko k moznosti pfirozeného pretrvani
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travinné vegetace blizké dnesSnim mezofilnim a hygrofilnim loukdm pies lesni obdobi
holocénu. Tato vegetace je obecné pokladana za druhotnou, vzniklou teprve v historické
dob¢ antropickou ¢innosti na misté smycenych lesti (RyBNiCEK & RyBNickovAa 1974,
RyBNi¢koVA & RyBNICEK 1996). Nepochybné mylnymi se ukézaly také dosavadni hypotézy
o existenci reliktnich tzv. praluk v Cechach (DomiN 1904 — Babinské louky, SYkora ined.
— luéni enkéva pod Bukovcem v Jizerskych horach). Naproti tomu napi. ELLENBERG
(1996) jiz uvazuje o moznosti kontinudlniho ptetrvani vysokobylinnych meso-eutrofnich
spolecenstev podobnych dnesnim tuzebnikovym porostiim v nivach podél horskych tokt
a poukazuje na jejich podobnost s aluvidlnimi spolecenstvy na severu Evropy. Pocetné
jsou dukazy ptitomnosti otevienych vlhkych 1 susSich biotopil v pofi¢i nizinnych fek
jihomoravskych, a to jiz od hranice boredl/atlantik (SvoBobovA 1989, HavLiCEk 1991).
Jejich valnou vétSinu ovSem lze v této oblasti pfipsat pfimému ¢i nepiimému vlivu
lidskych aktivit, patrné tedy nejde o primarni bezlesi.

V $iroké nivé horni Vltavy zhruba od Lenory a Cerného Kiize po Novou Pec pievladaji
oligotrofni, namnoze raSelinné biotopy od mokrych luc¢nich lad na misté ptivodnich smr-
¢in az po vrchovisté. Mnohem mensi plochu pak maji biotopy vlhké a relativné eutrofni
(ve skute¢nosti spiSe mezotrofni). Jejich vegetace — vysoké porosty trav, ostfic, vlhkomil-
nych bylin a bylin horskych niv, navazujici moktadni kfoviny a montanni luzni les — tvofi
charakteristicky vegetacni komplex. Evidence velmi zvlastni druhové skladby této vegeta-
ce, dosti jiz podobné nékterym spolecenstviim evropského Severu, navadi k domnénce, Ze
1 zdej$i stanoviStni podminky a historie se zna¢né lisi od b&ézné vegetace naSich mokrych
luénich lad a ze jde o primarni vegetaci reliktniho ptivodu, prakticky tedy o pralouky. Jak
dale chceme ukdzat, hypotézu o takovém historickém ptivodu podporuje (a) skladebna
a ekologicka podobnost fosilnim praloukam starého holocénu, (b) podobnost recentnim
severskym primarnim loukdm evolu¢né odvozenym z praluk, (c) Sir$i krajinny kontext —
celkova reliktnost oblasti, (d) recentné pozorované zpomaleni sukcese na loukach, (e) pa-
leobotanicka zjisténi a (f) stanovistni a vegetaéni poméry nivy umoznujici béhem holocé-
nu kontinudlni mozaikovité pfezivani druhti 1 spolecenstev.

Metodika

Snimky byly zapsany v sedmiclenné Braun-Blanquetové stupnici, jména druht jsou uve-
dena podle prace NEuHAUSLOVA & KoLBEK (1983), jména syntaxont podle prace Moravec
et al. (1995). Jako Valeriana excelsa s.l. jsou uvedeny rostliny z mistnich populaci
prechodnych mezi subsp. sambucifolia a subsp. transiens (HoLuB & KiRscHNER 1997). Ku
Carex buekii mohly snad byt pfi snimkovani z&asti zapocteny i rostliny jejiho kiiZzence
C.xvratislaviensis, ktery v izemi misty roste s matefskym druhem pohromadé (cf. Repka
& Lustyk 1997). Druhy mechového patra nebyly urCovany.

Vegeta¢ni komplex prirozenych vlhkych eutrofnich biotopi

Biotopy z pfirozenych pfi€in eutrofnéjsi a po vétsinu vegetatniho obdobi vlhkeé, s vodou
nekolik centimetrti az desitek centimetri pod povrchem, jsou v hornovltavské nivé hojné,
ac jejich celkova plocha neni velka. Vyskytuji se v n¢kolika terénnich situacich. Jsou to (a)
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bifehy ficniho toku a ptibfezni partie nivy, kde se nejsilnéji ukladaji povodnové sedimenty,
(b) bfehy odstavenych ramen a sama ramena v pokrocilejSich stadiich zazemmiovani a s
rtiznou mirou ovlivnéni povodnémi, (c) okoli poto¢nich ptitokl sycené tvrdsi pramennou
vodou, (d) okrajové sniZeniny lemujici Upati svahi nad nivou a misty obohacované
splachovou a prosakovou vodou a tipatnimi prameny.

Spolecenstva téchto biotopt sdileji fadu druhti a pravdépodobné v sebe dynamicky pte-
chézeji (napf. pfi sukcesi na fi€nich naplavech). Oproti ostatni vegetaci nivy se vyznacuji
aquilegiifolium, Filipendula ulmaria) a zaroven absenci nebo vzacnosti mnoha druht
oligotrofnich (na prvnim misté Sphagnum sp. div.). Zaroven je napadné, Ze chybi silné
nitrofilni vegetace typicka pro nivy Ceskych fek, pfedevsim spolecenstva svazu Senecion
Sfluviatilis, resp. Petasition. Ukazuje to, Ze trofii zde urcuji spiSe pfitomné mineralni Ziviny
nez zasobeni dusikem.

Vegetaci popisovanych stanovis charakterizuji tato spolecenstva:

Spol. Cirsium heterophyllum-Filipendula ulmaria (tab.1)

V téchto kvétnatych porostech vysokych bylin a trav se opakuji pfedevsim druhy z jedno-
tek Filipendulenion, Betulo-Adenostyletea, Alopecurion a Phalaridion arundinaceae.
Touto kombinaci se podobaji obdobnym, namnoze primarnim spolecenstviim v borealni,
boreokontinentalni a subkontinentalni oblasti Evropy. O podobnosti svéd¢i 1 vyskyt Fili-
pendula ulmaria, Cirsium heterophyllum, Phalaris arundinacea, Alopecurus pratensis,
Polemonium coeruleum, Spiraea salicifolia a ze vzacnéjSich druhti Iris sibirica, Pseudoly-
simachion longifolium a Galium boreale. Vyznamna je 1 ptitomnost horskych druhti v Sir-
$im ¢i uz8im smyslu sttedoevropskych (Aconitum callibotryon, Thalictrum aquilegiifoli-
um). Naopak pomérné malé je zastoupeni lucnich druhtt konkurenéné slabsich a zavislych
na obhospodatfovani. Chybé&ji nebo relativne vzacné jsou druhy bézné v tuzebnikovych po-
rostech vy3§ich poloh, a to i v krajiné mezi Volary a Cernou v Posumavi, jako napt. Aceto-
sa pratensis, Cirsium palustre, C. oleraceum, Chaerophyllum hirsutum, Crepis paludosa,
Geum rivale, Equisetum palustre, Holcus lanatus, Juncus sp. div., Lotus uliginosus, Lych-
nis flos-cuculi, Poa pratensis s.l., P. trivialis, Ranunculus acris, Trifolium sp. div., Vicia
cracca aj. Nékteré porosty (viz sn. 14) nemaji lu¢ni druhy skoro Zadné. Spolecenstvo osid-
luje vSechny typy uvazovanych stanovist. Nejhojnéjsi je v nivé v blizkosti toku, kde ¢asto
navazuje na piibiezni porosty spol. Carex buekii-Phalaris arundinacea.

Spolecenstvo spada do okruhu as. Cirsio heterophylli-Filipenduletum, kterad se vysky-
tuje ve stfedni Evropé (NEUHAUSL & NEUHAUSLOVA-NOVOTNA 1975, Mucina 1993a) a v
SirSim syntaxonomickém pojeti je udavana ze Skandinavie (DiersseN 1996). Spolecenstvo
vykazuje urcitou podobnost 1 k dal§im jednotkam severskych vysokobylinnych porostl
(Deschampsio-Filipenduletum, Veronico longifoliae-Filipenduletum; DIERSSEN 1996) a k
sttedoevropskym subalpinskym travnikiim s druhy vysokobylinnych niv (Poo chaixii-
Deschampsion caespitosae; JEnik et al. 1980). Od béznych tuzebnikovych spolecenstev
sttedni Evropy vcetné as. Cirsio heterophyllae Filipenduletum se spolecenstvo odliSuje
nejen skladbou, ale patrné 1 daleko vétsi sukcesni stalosti. Jeho porosty totiz pretrvavaji
bez patrnych znamek degradace a sukcesnich zmén i po ptl stoleti absence managementu
v Hornovltavském luhu.
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Tab. 1. — Spolecenstvo Cirsium heterophyllum-Filipendula ulmaria (snimek 1-14) a spolecenstvo Carex
buekii-Phalaris arundinacea (snimek 15-24). Inklinace a orientace vSech snimkt je nulova.

Table 1. — Cirsium heterophyllum-Filipendula ulmaria community (relevés 1-14) and Carex buekii-Phalaris
arundinacea community (relevés 15-24). St = constancy (%). Aspect and slope in all relevés are zero

Cislo snimku 123456 7 8 91011121314 st 151617 18 1920 21 22 23 24 25 st
Plocha (m?) 4020403525403050302020203020 303030205025 5 30302030
Pokryvnost kefovéhopatra(%) 5 . . 5 . 8 56 . . . . . 5 Lo
Pokryvnost bylinného patra (%) 95 100100100100 95 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Pokryvnost mechovéhopatra(%) . . . . . . . . . 1

Druhy kvétnatych vysokobylinnych spole€enstev (zejm. Filipendulenion, Betulo-Adenostyletea):

Filipendula ulmaria 4 54333533445 451002212321 1 1 100
Polemonium coeruleum +112+ . .1212.11719211121+ 1 91

Cirsium heterophyllum ++ 12 2 + 1 + 2 211 + 931 r 2 1 r 45
Aconitum callibotryon + + 1 11+ 1+ + 11 +8r + + o+ 1 45
Thalictrum aquilegiifolium + 1 .+ + + 1 + 1 + 1T+79r1r 1+ . . . . . +55
Pimpinella major r + + + + 1 .+ + 64 r 9

Lysimachia vulgaris .+ .+ . . . . rr +1 . +5 . . . . . . . . . . .0

Spiraea media (E,) 1 Pt e e [

Iris sibirica + + 1+ . .2 0 . . . . . . . . . .0

Poa chaixii o O
Knautia dipsacifolia r+ ..+ 0002 s

Cardaminopsis halleri P

Senecio hercynicus e e T . 74
Chaerophyllum hirsutum S

Ranunculus platanifolius S A

Pseudolysimachion longifolium P e ¢

Druhy sv. Phalaridion a Alopecurion

Carex buekii .. . . . . . . . . . .+ . 7555444+ 211 91

Phalaris arundinacea 12 + 1 + .22 2 + 2 1 86 r + 12 4555 5 8
Alopecurus pratensis 213232 221222 1wx 11 .2 . + 36
Urtica dioica 1 + + R 29 r 1 1 + + + + 1 1 82
Symphytum officinale + ro+ . + 29 1 + 1 + 55
Valeriana excelsa s.|. .+ + o+ 29 r 2 + 45
Galeopsis tetrahit s.|. T A e . 4
Carduus personata e A T R J 4
Scrophularia nodosa P T AR S S
Galium palustre e e A £}
Solanum dulcamara | ST £
Druhy podsv. Calthenion a tf. Molinio-Arrhenatheretea:

Bistorta major 171 . . +211122 .+ +79 . .71 r 27
Sanguisorba officinalis + + .+ + 1+ . .57 r 18
Myosotis nemorosa + 1 + + + . + 43 + 4+ + 27
Lathyrus pratensis + .0 rr + + . 43 + + 18
Caltha palustris R r 1 . + + 43 9

Achillea ptarmica P L T 4 4
Deschampsia cespitosa . .+ 1 + 21 1 r 18
Veronica chamaedrys R L 21 . . .+ L L ... L9

Angelica sylvestris + r r 4 S N £
Viola palustris + 1 14 + + 18
Crepis succisifolia ro. o+ + 21 . . . . . . . . . . .0
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Acetosa pratensis P O A 0
Galium album P 9
Vicia cracca e 9
Festuca rubra o2 w2 0
Scirpus sylvaticus T T Al 0
Galium boreale e 9
Lychnis flos-cuculi 7 £ 0
Cirsium palustre T S 0

Ostatni druhy:

Carex brizoides + 122+ +122+ 2121
Peucedanum palustre .o
Anthriscus sylvestris R
Galium uliginosum +

Potentilla erecta

Hypericum maculatum |
Calamagrostis canescens 1

Juncus filiformis 1

Ranunculus repens r

Carex nigra

Equisetum palustre

Carex vesicaria

Druhy piitomné jen v jednom snimku (species present in only one relevé): Stachys sylvatica 4: +, Avenula pubescens 6: 1, Epilobium
palustre 6: t, Luzula multiflora 6: r, Briza media 7: t, Ranunculus auricomus 7: t, Stellaria graminea 7: 1, Stellaria nemorum 8: +,
Poa pratensis 8: r, Ranunculus acris 8: r, Campanula patula 9: +, Melandrium rubrum 9: +, Betonica officinalis 11: +, Equisetum
sylvaticum 11: r, Anemone nemorosa 12: r, Stachys palustris 17: 1, Impatiens noli-tangere 19: +, Phyteuma nigrum 19: r, Scutellaria
galericulata 20: 1, Petasites albus 21: +, Poa palustris 21: +, Epilobium ciliatum 23: r, Geum rivale 25: +.

Lokality snimkui: 1. Mokiad na okraji lesa 2 km Z Soumarského mostu; 2—4, 19. Soumarsky most, piibfezni ¢asti nivy v okoli kempu;
5, 13-18, 22-24. Dobr4, ptibfezni ¢asti nivy v useku 0—1 km nad lavkou do Volar; 6, 7. Lenora, upatni deprese nivy na hornim
konci obce; 8, 9. Lenora, bieh Vitavy na dolnim konci obce; 10-12. Zelnava, zazemnéné rameno a upatni deprese vychodné Malého
zelnavského raseliste; 20. Ovesna, bieh feky na okraji chatové osady; 21. Dobra, bieh feky u zelezni¢niho mostu pies Teplou Vlitavu;
25. Horni Vltavice, bieh feky 1 km Z obce.

Spol. Betula pubecens-Alnus incana (tab.2)

Tyto stromové porosty jsou potencialni pfirozenou vegetaci eutrofnich biotopii nivy. Jsou
to svétlé haje a dnes Castéji jen remizky charakteru ,,poto¢nich luhii*, tedy piislusné k
podsvazu Alnenion incanae (Querco-Fagetea). Jejich stromové patro (bfiza pyfita, olSe
Seda, smrk) je tidké, vzdy ponékud mezernaté, kefové patro ma rtznou pokryvnost
(napft. podle vyskytu klonalniho kete Spiraea salicifolia) a podrost je vyrazné travinny, s
dominanci zejména Carex brizoides, Calamagrostis villosa a Molinia coerulea. Kombinuji
se druhy potocnich olSin a smr¢in s ¢etnymi druhy nelesnimi, které diky nizkému zapoji
uspésné prezivaji. Hojny vyskyt oligotrofnich druhti vcetné raseliniku a zmlazovani
smrku ukazuje, ze se porosty casem meni ve vlhké, jiz oligotrofni smréiny (Mastigobryo-
Piceetum). Sukcesi ale zpomaluje olSe Seda, ktera vegetativné zmlazuje. Mimo to, coz
je patrné rozhodujici, se porosty spolecenstva obnovuji sukcesi na novych biotopech
vznikajicich meandrovanim feky.

Druhova kombinace stromového patra s olsi Sedou, bfizou pyftitou, smrkem a vrbami,
pritomnost vysokobylinnych a zaroven i oligotrofnich druhti v podrostu, porostni struktura
1 charakter stanovisté odlisuji spolecenstvo od jinych sttedoevropskych asociaci (MoRAVEC
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Tab. 2. — Spolecenstvo Betula pubescens-Alnus incana. Inklinace a orientace vSech snimku je nulova.
Table 2. — Betula pubescens-Alnus incana community. Aspect and slope in all relevés are zero.

Cislo snimku 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 St(%)
Plocha (m?) 300 400 400 200 400 400 300 400 300 300 400 400 200 300 300
Pokryvnost stromového patra (%) 70 70 50 70 50 60 80 60 75 75 60 60 70 70 40
Pokryvnost kefového patra (%) 20 5 5 10 30 5 8 20 10 35 20 40 25 15 30
Pokryvnost bylinného patra (%) 80 80 80 75 80 90 90 80 80 55 70 60 70 70 90
Pokryvnost mechového patra (%) 0 1 1 . 5 1 . 10 20 20 10 1 5 . 1

Stromové patro:

Alnus incana 3 2 3 3 3 2 2 3 3 2 2 3 1 2 2 100
Betula pubescens 2 3 1 2 2 3 3 2 2 2 3 2 3 2 1 100
Picea abies . . . . 11 2 2 2 3 1 1 2 60
Pinus sylvestris . 1T 1 1 2 1 33
Padus avium 2 . . . . . . . . . + . 1 20
Salix pentandra . . . 1 1 . . . . . . . . . . 13
Salix fragilis . . . . 1 1 . . . . . . . . . 13
Sorbus aucuparia . . . . . 1 . . . . . . . . . 13
Populus tremula . . . . 1 . . . . . . . . 2 . 13
Kefové patro:

Alnus incana 2 . + 1 2 2 . 1 2 2 . + 2 67
Picea abies . 1 + 1 2 . 1 1 r . + 1 67
Spiraea salicifolia 1 1 1 2 1 3 2 . 1 60
Frangula alnus 1 . r 2 . + 2 r + 1 53
Sorbus aucuparia + 1 1 1 ro+ 1 47
Padus avium + . . r + . + 2 33
Betula pubescens . r r + + 1 33
Salix aurita . r . 1 1 r 27
Populus tremula + . r . . . . . . . . . . . . 13
Salix purpurea . . . 1T+ . . . . . . . . . . 13
Sambucus racemosus . . . . . r . . . . . . . . . 13
Mladé dreviny:

Alnus incana + r o+ 1+ .o+ A + o+ 73
Populus tremula r . + . . r . . . . + r r r 47
Picea abies r o+ r r 27
Padus avium + . . . r . + 20
Betula pubescens . . . . A . . . . . . r . 13
Spiraea salicifolia . . . . . . R . 1 . . . . 13
Frangula alnus . . . . . . . roo+ . . . . . . 13
Sorbus aucuparia . . . . . . . A . . A 13
Druhy tf. Betulo-Adenostyletea:

Aconitum calibotryon + . R S . ror + 1 1 r 60
Thalictrum aquilegiifolium . . . 1 r . ror + + + + 60
Senecio hercynicus . .2 .+ 1 1 11 + 1 1 60
Poa chaixii 1 r r 1T + 2 + 53
Cirsium heterophyllum . r + r r r 53
Cardaminopsis halleri ro 1 r 33
Polemonium coeruleum + r 27
Druhy sv. Alnion incanae a tf. Querco-Fagetea

Deschampsia cespitosa Lo+ 12+ + 0+ 2 . 1 A 73
Lysimachia vulgaris . . . 1 1 . .o+ o+ 12 . . 53
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Valeriana excelsa s.1. 1 . . 1 r + 1+ 47
Impatiens noli-tangere + . . A .+ + 1 r 40
Anemone nemorosa . + . . 1 1 1+ + 40
Athyrium filix-femina . . . . . . . roo. ror + + 40
Filipendula ulmaria r . . + 2 . . . . . . . . r r 33
Scrophularia nodosa . . . r . . . r r r . . . . . 27
Urtica dioica + . Lo+ . . roo. . . . . . . 20
Stellaria nemorum . . 1 . . . . . . . . L2+ 20
Myosotis nemorosa . . . roo+ . . . . . R . . 20
Melandrium rubrum . . 1 . . . . . . . . . r . . 13
Solanum dulcamara . . . ror . . . . . . . . . . 13
Caltha palustris . . . roo+ . . . . . . . . . . 13
Peucedanum palustre . . . + o+ . . . . . . . . . . 13
Ajuga reptans . . . . . . . . . . r . . 1 . 13
Ostatni druhy:

Carex brizoides 4 4 4 2 2 4 5 5 4 4 3 2 4 3 100
Phalaris arundinacea + 1 2 2 2 + + 2 1 + R 1 2 87
Galeopsis tetrahit s.l. + o+ ro 1 r 1 . . . . ro+ 60
Calamagrostis villosa 1 1 .2 2 1 2 . 1 2 . . 53
Molinia caerulea roo+ . . 1 2 2 + . . . 1 47
Rubus idaeus 2 ro 1 . . . . . . . 1 . . 40
Agrostis capillaris R . r . . . . . . . 33
Anthriscus sylvestris + o+ . . . . . N 33
Deschampsia flexuosa . . . . . r . . + . r . 1 . r 33
Potentilla erecta R . . . . . r . r . . . r 27
Galium palustre . R . . . r . . . . . 27
Calamagrostis arundinacea . . r . . . R . 1 . . . 1 27
Bistorta major . . P . . R S . . . . 27
Dryopteris carthusiana . . . . . . . L ror . . . 27
Holcus mollis . . . . ro 1 . . . . . . . .3 20
Carex buekii . . . . 1 . R 1 . . . . . 20
Carex gracilis . . . . . . A | . . . . 20
Silene inflata . . . . . . . roo. . A o1 20
Dryopteris dilatata . . . . . . . . . . r A r 20
Cirsium palustre ror . . . . . . . . . . . . . 13
Heracleum sphondylium 1 . . . . . . . . . . . . r . 13
Ranunculus repens . . . r o+ . . . . . . . . . . 13
Carex vesicaria . . . .2 . . . . + . . . . . 13
Vaccinium vitis-idaea . . . . . r . . . . r . . . . 13
Angelica sylvestris . . . . . r . . . . . . R 13
Vaccinium myrtillus . . . . . . . . r . . R . 13
Chamerion angustifolium . . . . . . . . r . . . . r . 13
Alopecurus pratensis . . . . . . . . r . . . . . r 13
Oxalis acetosella . . . . . . . . . . . o1 . r 13

Druhy pfitomné jen v jednom snimku (species present in only one relevé): Geum rivale 1: r, Aegopodium podagraria 1: 2, Acetosella
vulgaris 2: —, Doronicum austriacum 3: 1, Agrostis canina 4: r, Betonica officinalis 4: r, Epilobium palustre 4: t, Carduus personata 5:
1, Dactylis glomerata 5: r, Sanguisorba officinalis 5: 1, Veronica scutellata 5: r, Carex elongata 5: +, Lychnis flos-cuculi 5: +, Mentha
arvensis 5: +, Viola palustris 5: +, Salix cinerea (E2)5:2, Pimpinella major 6: 1, Solidago virgaurea 6: r, Sambucus racemosa 8: t,
Majanthemum bifolium 9: x, Trientalis europaea 9: +, Alnus glutinosa (E3)9:1, Sanguisorba officinalis 11: 1, Carex acutiformis 11: 1,
Viburnum opulus (E2) 11: 1, Cirsium oleraceum 12: v, Daphne mezereum (E2) 12: 1, Epipactis heleborine 12: v, Equisetum sylvaticum
12: 2, Phyteuma nigrum 13: —, Stellaria longifolia 13: +, Knautia dipsacifolia** 14: +, Luzula albida 15: +.

Lokality snimkii: 1. Nova Pec, u poticku na zapadnim okraji obce; 2, 3, 6, 7. Cerny Kii, niva Studené Vltavy v tseku 0—1 km pod
nadrazim; 4, 14. Dobra, levobiezni niva v okoli lavky do Volar; 5. Dobra, levobiezni pata zelezni¢niho mostu pies Teplou Vltavu;
8-10. Ovesna, pravy bieh feky na Grovni raselinisté Houska; 11. pravobfezni niva vpravo od silnice na P&knou; 12, 15. Zelnava,
remizek u Vltavy ca 200 m V Malého zelnavského raselinisté; 13. Soumarsky most, levobtezni niva proti kempu.
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et al. 1982, OBERDORFER 1992, Mucina et al. 1993b), ackoli je patrny vztah k montdnnim
luhtim Piceo-Alnetum (= glutinosae) a Alnetum incanae. Spolecenstvo se vSak uvedenymi
znaky népadné podoba spolecenstvu uvadénému jako as. Pruno padi-Alnetum incanae K.-
Lunp (1971) 1978 nom. inv. (sec. DIERSSEN 1996), které ma rozsahly areal ve Skandinavii
a na severu evropského Ruska a je rovnéz vazano na pobiezi klidn¢ tekoucich a stojatych
vod. Spolecenstvo je stiedoevropskou analogii této asociace, ale li§i se absenci druht
typicky severskych a naopak bohatym vyskytem druht sttedoevropskych. Vzhledem k lo-
kalnimu vyskytu (horni Vltava, snad i horni Blanice — D. Blazkova, ustni sdéleni) nechava-
me zatim moznost spolecenstvo popsat jako samostanou jednotku otevienou.

Spol. Carex buekii-Phalaris arundinacea (tab. 1)

Tyto biehové vysokotravni porosty lemuji ficni tok a ptipadné pak i pretrvavaji podél od-
stavenych ramen. Zpravidla tvoii izké pasy podél toku, ale mohou byt i velkoplo$na, napft.
na mistech, kudy p¥i povodnich pietéka voda z koryta do snizenin v nivé. Casto jedna z
obou dominant ptevazuje, oba typy porosti vSak spojuje specifickd druhova skladba s
napadnou ucasti druhi subalpinskych niv a dalsich vysokych Sirokolistych bylin. Nékte-
ré porosty (viz sn. 18, 19) se od spol. Cirsium heterophyllum-Filipendula 1isi jen travinnou
dominantou a je mozné, ze jde o dynamické ptrechody obou spolecenstev. Porosty s domi-
nantni Carex buekii maji optimum na vyvysSenych vysychavych biehovych valech a vyso-
kych narazovych biezich, porosty s Phalaris arundinacea na trvaleji vlhkych, niZze poloZze-
nych mistech, a to ma vliv i na skladbu ostatnich druhd.

Syntaxonomicky lze tuto vegetaci hodnotit jako lokalni spole€enstvo z okruhu as. Cari-
cetum buekii (Phalaridion, Phragmito-Magnocaricetea), od porosti na jinych ¢eskych
fekach se vSak vyrazné 1isi absenci naprosté vétSiny nitrofilnich druhti tf. Galio-Urticetea
(Brazkova 1999, Kopecky & HEINY 1965). Porosty s pfevahou chrastice jsou prechodem
k as. Chaerophyllo-Phalaridetum (Phalaridion, Phragmito-Magnocaricetea) a k nasledu-
jicimu spolecenstvu.

Phalaris arundinacea je Castou dominantou pofi¢ni vegetace od stiedni Evropy po bore-
alni a kontinentdlni Eurasii (RycunovskA 1993), coz nasvédcuje jeji paleochorii (tj.
starému ptvodu populaci) ve stfedni Evropé. Problematické je historickd interpretace
vyskytu pomérné teplomilného subkontinentalniho druhu Carex buekii, paleochorii vSak
rovnéZ nelze vyloucit s poukazem na staroholocénni vyskyty kontinentalnich druhti, napt
z rodu Ephedra.

Spol. Phalaris arundinacea

Jde o vysoké, jednotvarné, druhové velmi chudé, plosné cCasto rozséhlé nitrofilni
porosty s naprostou ptevahou chrastice rakosovité. Z ostatnich druhi se silnéji uplatituje
ptedevsim Urtica dioica, a to zejména ve vlhkych depresich zazemnénych meandrii, kde
se spolecenstvo vyskytuje nejcastéji. Dale se nachdzi na biezich potokd a na Upatnich
mokfindch na okraji nivy, ¢asto v kontaktu s porosty vysokych ostfic. Syntaxonomicky
Ize spolecenstvo oznacit jako Phalaridetum arundinaceae (Caricion gracilis, Phragmito-
Magnocaricetea).
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Spol. Carex gracilis

V druhové chudych porostech vysokych osttic ptevazuje Carex gracilis, misty spolu s
C. vesicaria, C. xvratislaviensis, C. nigra a Lysimachia vulgaris. Jde o asociaci Carice-
tum gracilis (Caricion gracilis, Phragmito-Magnocaricetea), misty s prechody k jinym
spolecenstviim vysokych ostfic. Porosty velmi podobného druhového slozeni se dnes vy-
skytuji az po Sibif (BLazkova 1971), ve stfedni Evrop€ jsou paleochorni, byly dulezitou
slozkou staroholocénnich praluk a na vice mokiadnich lokalitach byla prokazana jejich
kontinuita od nejstar§iho holocénu po dnesek (RyBNiCkovA & RyBNiCEK 1996). Spolecen-
stvo nejcastéji osidluje mokré deprese zazemnujicich se ramen.

Spol. Salix triandra

Tyto husté kfovité vrbiny, Casto navic s nizkymi solitérnimi stromy Salix fragilis, jsou hoj-
né podél toku a mladSich ramen, ale pfevazné jsou maloplosné. Pievlada v nich Salix trian-
dra ahojné je S. purpurea, misty je ptitomna i S. cinerea a Padus avium. V podrostu pieva-
zuji Urtica dioica a Phalaris arundinacea. SpoleCenstvo fadime k as. Salicetum triandrae
(Salicion triandrae, Salicetea purpureae), oproti jeho béznym porostiim (NEUHAUSLOVA
1985) je vSak napadna absence S. viminalis a druhti sv. Convolvulion.

Spol. Salix cinerea

V téchto hustych kfovinadch dominuje Salix cinerea, dale se vyskytuji S. aurita, S. pentan-
dra a Spiraea salicifolia, z bylin jsou Cast&jsi napt. Lysimachia vulgaris, Carex gracilis,
C. vesicaria, Calamagrostis canescens, Peucedanum palustre, Filipendula ulmaria a Pha-
laris arundinacea. SpoleCenstvo je vazano hlavné na mokré snizeniny po zaniklych fic-
nich ramenech. Syntaxonomicky jde o okruh as. Salicetum pentandro-cinereae (Salicion
cinereae, Betulo-Franguletea).

Spol. Spiraea salicifolia-Phalaris arundinacea

Vyskyt S. salicifolia na Sumavé byva pokladan za p¥irozeny (KosLizEk 1992) a snad i
reliktni. Paleobotanicky prokazano to ovSem zatim nebylo (pylova zrna lze urcit jen jako
souborny taxon Potentilla typ a semena jsou velmi drobna a zfejmé snadno podléhaji roz-
kladu). Hypotézu reliktnosti jiho¢eskych populaci tavolniku vSak podle nepublikovanych
dat K. Spitzera (ustni sdéleni) podporuje formovani skupiny monofagné vazanych herbi-
voru (Lepidoptera, Paraneoptera) a jejich parazith (Hymenoptera). Indikaéné vyznamna
je velkd druhova pestrost téchto druhti a pfitomnost taxoni reliktnich a endemickych.
Nizké ktoviny tavolniku jsou v nivé hojné na riznych typech stanovist. Popisované
spoleCenstvo zahrnuje jejich eutrofnéjsi a vlh¢i ¢ast, casto s vyskytem druhti jednotek Ca-
ricion gracilis a Filipendulenion. Spolecenstvo nejcastéji obsazuje mokré snizeniny po
zaniklych fi¢nich ramenech, jejich bifehové zony a tipatni mokiady. Toto syntaxonomicky
dosud nezhodnocené spolecenstvo lze tadit do sv. Salicion cinereae (Alnetea glutinosae).
Oligotrofni ¢ast porostd se od tohoto spolecenstva lisi hlavné ptfevahou druht tf.
Scheuchzerio-Caricetea fuscae.
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Vysokostébelné pralouky starého holocénu

Hlavnim problémem analogizace studovanych tuzebnikovych porostt s fosilnimi pralou-
kami je vagnost naSich dosavadnich pfedstav o nich. Jako jeden z typt rostlinného pokry-
vu oteviené krajiny starého holocénu stfedni Evropy piedpokladaji palynologové vlhko-
nych druhi, kterd obsazovala moktady v nivach tokt a okoli jezer (RyBNiCKOVA 1985, JAN-
KOVSKA 1987, RyBNiCKOVA & RYBNICEK 1996). Od dnesnich kosenych luk se patrné znacné
lisila, ale pfijmeme-li stru¢né konvencni oznaceni ,,louka® pro porosty mezofilnich az
hygrofilnich bylin a travin, neni oznaceni pralouky pro tuto vegetaci neptipadné. Piedsta-
va té€chto praluk je odvozena analogii s recentni primarni vegetaci v borealni oblasti Eura-
sie (cf. RycunovskA 1993, DiersseN 1996) a dobie souhlasi s palynologickymi daty.
Filipendula ulmaria je u nas palynologicky dok4zana od nejstarSiho holocénu (pfesnéji
jde o vSeobecné pfijimanou interpretaci spér oznacovanych jako pylovy taxon Fili-
pendula). V palynogramech tento druh trva ptes cely holocén a byl v minulosti hojny
a dlouhodobég ptitomen na mnoha jihoceskych palynologicky zpracovanych lokalitach.
Tuzebnikové porosty v kombinaci s travami a vysokymi ostficemi mély holocénni opti-
mum Vv preboredlnich a boredlnich moktadech, zejména na uzivnéjSich podkladech s
pfevahou mineralni sedimentace. Byly tam vyvinuty velkoplo$né jako primarni vegetace
a na n¢kterych lokalitach patrné trvaly az hluboko do atlantiku. V pfislusnych ¢astech
palynogramii se opakuji pylové ¢i v makrozbytcich dolozené taxony blizké skladbé
tuzebnikovych porosta vitavské nivy: Filipendula ulmaria, Aconitum, Polemonium coe-
ruleum, Pleurospermum austriacum, Lysimachia, Peucedanum palustre, Thalictrum,
Cirsium, Urtica, Valeriana officinalis, Veronica, Bistorta, Pimpinella major, Caltha, Ca-
rex sect. Acutae, Symphytum, Sanguisorba officinalis (JankovskA 1970, 1987, RyBNiCKO-
VA et al.1975, Pokorny & JankovskA 2000). Imaginativni silou vynikd zejména profil z
Mokrych luk u Tfeboné (JankovskA 1987) s preboredlni dominanci F. ulmaria, a po-zdéji
téZ ostfic a trav za malé ucasti dievin.

Béhem stiedniho holocénu, kdy v Cechach pievladl les, tato vegetace ustoupila. Jeji dalsi
osudy jsou nejisté — v rekonstrukcich tehdejsi vegetace nebyla jako samostatna vegetacni
jednotka vyliSena, coZ ovSem nemusi znamenat jeji vymizeni a uz viibec ne vymieni
prislusnych populaci (cf. SApLo 2000). Znovu se objevila az v subatlantiku zhruba jiz v
dnesni podobé, tedy s lu¢nimi druhy a jakozto soucast antropogenni krajiny (RyBNiCKOVA
& RyBNiCEK 1996). Problém je pretrvani vegetace blizké praloukdm v nivé pies lesnaté
obdobi holocénu (zhruba od atlantika az po stredovek).

Primarni vysokobylinna vegetace v severni Evropé

Recentni severska ptiroda mize byt velmi inspirativni pro ziskani piedstavy o fungovani
ptirody ve starém holocénu (JankovskA 1997). Jednoduchy holocénni vyvoj (BERGLUND
1996), zpomaleni imigraci oproti sttedni Evropé a z ni plynouci ,,reliktnost®, dosud
pomérne malarole zasahti cloveéka, drsné a mnohde kontinentalné ladéné klima, velka ticast
ptirozeného bezlesi i v lesni zon€, to jsou analogie k starému holocénu stfedni Evropy.
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Piehled skladby severoevropskych spolecenstev s dominantni Filipendula ulmaria uvadi
Brazkova (1981), déle je popisuji napt. HoLMEN (1965) a DIErsSSEN (1996). Mnoha taméjsi
spole€enstva se podobaji zkoumanym porostim napt. vysokou konstanci Cirsium hetero-
phyllum a vyskytem druhii jako Pseudolysimachion longifolium, Polemonium coeruleum,
Galium boreale aj. (DIERSSEN 1996). VzdalenéjSi obdobou zkoumaného spolecenstva jsou
napf. primarni vysokotravni spolecenstva svazu Aconito-Phalaridion na ti¢nich pojmach
tajgové oblasti Ruska (SoLoMESC et al. 1995).

Z tohoto vegetacniho okruhu se na evropském Severu vyskytuji jak spolecenstva pri-
marni, tak sekundarni (BrazkovA 1981, Dierssen 1996). Cenogeneticky mladsi jsou
druhotné spolecenstva vznikajici jako sukcesni, resp. degradacni stadia kulturnich luk
a tim blizka vétsin¢ tuzebnikovych porostl stfedoevropskych. StarSi okruh pfedstavuji
viceméné trvala ptirozena spolecenstva — vysokobylinné lemy tokli nebo bylinny podrost
silné rozvolnénych nizkych biezin, tzv. ,,Wiesenwilder” — okruh as. Geranio sylvatici-
Betuletum (Fries 1913, DierssenN 1996). Teprve jejich vykacenim a pravidelnym kosenim
vznikaji spolecenstva taméjSich kulturnich luk. Cenogeneticky vztah tuzebnikovych
porostll a kulturnich luk je tedy v této oblasti opacny, nez jak je to bézné ve stfedni
Evropé, kde jsou tuzebnikové porosty derivatem obhospodatovanych luk.

Tato primarni vysokobylinna spolec¢enstva maji v severni Evropé patrné reliktni povahu
a muzeme je pokladat za malo pozménéné pokracovani praluk. Nasvédcéuje tomu cely ho-
locénni vyvoj tamé&jsi vegetace, jak ho souborné ukazuje napt. BERGLUND (1996). Mimo
prevlada jednotny, malo dynamicky vyvoj vegetace, spoc¢ivajici pfedevsim ve velké a kon-
stantni pfevaze borovice a biizy béhem celé lesni faze holocénu. Dnesni prostredi svétlych
bfezo-borovych lesti mé tedy konzervativni, paleochorni raz, jemuz v palynologickych da-
tech odpovida kontinudlni vyskyt indikatort nelesnich biotopt (z dfevin kromé samotné
biizy zejména Juniperus a Salix). Ani v siln€ lesnatych ¢astech Skandinavie tedy nebyl pro
druhy oteviené krajiny problém ptetrvat po cely holocén — les se nikdy plné€ neuzaviel.

Biogeograficky kontext hornoviltavské nivy

Extrémni bohatstvi reliktni vegetace v ramci urcitého krajinného celku byva obvykle vy-
sledkem soucasného vyskytu vice nezavislych a vzajemné odlisnych typi reliktnich bioto-
pl. Takto bohatd je i zkoumana ¢ast hornovltavské nivy. V jejim rostlinstvu jsou vyrazné
zastoupeny druhy boreomontanniho a boreokontinentalniho rozsifeni (GruLicH in CULEK
1996), Casto s piredpokladem nebo palynologickym dokladem paleochorie. Z hojnych ¢i
lokalné specifickych druhti Ize uvést zejména Betula pubescens, Picea abies, Pinus rotun-
data, P. sylvestris, Salix pentandra, Spiraea salicifolia, Aconitum callibotryon, A. variega-
tum, Andromeda polifolia, Calamagrostis canescens, C. phragmitoides, Carex buekii, C.
canescens, C. cespitosa, C. elongata, C. lasiocarpa, C. limosa, Cirsium heterophyllum,
Comarum palustre, Dactylorhiza traunsteineri, Dianthus superbus, D. sylvaticus, Erio-
phorum vaginatum, Galium boreale, Geranium sylvaticum, Iris sibirica, Ledum palustre,
Molinia coerulea, Myriophyllum alternifolium, Nuphar pumila, Oxycoccus quadripeta-
lus, Peucedanum palustre, Phyteuma nigrum, Polemonium coeruleum, Potamogeton alpi-
nus, Pseudolysimachion longifolium, Sparganium minimum, Stellaria longifolia, Thalic-
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trum aquilegiifolium, Utricularia ochroleuca, Vaccinium myrtillus, V. uliginosum, v nivé
ptitoku Vltavy nize po proudu Ligularia sibirica (KuCEra & Pavricko 1997). Vyznamné
je patrné 1 zjisténi, Ze populace Pseudolysimachion longifolium jsou ve zkoumané oblasti
pfedstavovany jinym cytotypem (diploidnim), nez na ostatnim uzemi CR (TRAVNICEK
2000), coz vyluéuje moznost pozdni antropogenni imigrace tohoto druhu na Sumavu z
nitra Cech.

Fytogeograficky raz nivy dotvaieji i absence resp. vzacnost mnoha druht, z dfevin napf.
buku (roste zde jen smrk), jedle, jasanu, olSe lepkavé (pfitomna jen o. Sedd, kdeZto o.
lepkava je asijen vzacné vysazena) ¢i biizy bilé (zcela pfevazuje b. pyfitd). Prezivani velké
casti téchto druhti 1ze pfipsat existenci primdrniho bezlesi raselin. To zahrnuje oteviené
biotopy s riznym podilem ombrotrofie a minerotrofie, navazujici smrkové, borové a
blatkové tidkolesy a oligotrofni sukcesni stadia zazemiiujicich se ramen. Pfitomnost
ostatnich nelesnich druhii se nabizi vysvétlit paleochornim vyskytem v nivé a ptezivanim
v primarnim bezlesi biotopi meandrujici feky. Jinak bychom museli predpokladat, Ze jde
o Stastnou shodu velkého poctu nezavislych apochornich imigraci z rtiznych zdroji a
Sitenych riznymi mechanismy; zvlast’ spornd by byla apochorie u Ligularia sibirica.

Recentni dynamika vegetace

Hornovltavsky luh byl do konce 2. svétové valky pravidelné obhospodatovanou kulturni
krajinou s ptfevahou lu¢nich porosti. Prvni vojenské mapovani (1780) zde ukazuje bezlesi
v rozsahu zhruba jiz blizkém stavu za¢atkem 20. stoleti; v CR dostupné &ernobilé kopie
mapovani bohuzel nedovoluji o0 mnoho podrobnéjsi interpretace tehdejSiho razu tohoto
uzemi. Pl stoleti jiz trva Gplnd absence managementu zkoumanych biotopi, které nyni
podléhaji pfevazné jen vliviim piirodnim. Pfesto zde travobylinnd vegetace vcetné tuzeb-
nikovych luk stéle trva bez patrnych znadmek degradace; sukcese je zde blokovana, resp.
postupuje velmi pomalu.

V obdobnych luzich nizsich poloh béZi sukcese obecné mnohem rychleji. Tuzebnikova
luéni lada jsou pak spiSe jen do¢asnym nestabilnim derivatem vlhkych luk. Porosty trvaji
obvykle nejvys nékolik desetileti, pak populace viid¢ich druhti starnou a mizeji, porost se
rozvoliuje a dalsi sukcesi smétuje k vychozimu luznimu lesu (FALINska 1991). Dynamické
souvislosti tuzebnikovych lad s loukami odpovida i jejich druhova skladba s hojnou ucasti
ptezivajicich lu¢nich druhi.

Odlisnou dynamiku vidime ve zkoumaném Uzemi. Z travobylinnych porostl ziejmé
vymizelo mnoho druhii kulturnich luk, zato dfeviny vcetné vitalnich semenéct jsou zde
dosud vyjimecné. Vznik dneSnich biezovych olsin na opusténych loukéch lze klast (podle
orientac¢niho pocitani letokruhti) do prvnich let az desetileti po skonceni obhospodarovani
—dfeviny ziejmé& mohly invadovat, jen dokud nebylo bylinné patro vysoké a zcela zapojené.
Za dnesni blokovani sukcese jsou pravdépodobné odpovédny extrémni stanovistni poméry
nivy, které popisujeme nize, a zdroven i produkce velkého mnozstvi biomasy a stafiny, coz
ucinné brani uchyceni semenackl dfevin. Souvisla vrstva stafiny v porostech se obvykle
stejné rychle tvoii 1 rozkladé (patrn€ vlivem zvlhéeni a ulehnuti nizSich vrstev), takze se
v porostech neakumuluje. V takovém prostfedi nedochazi ani k fidnuti porostli vlivem
hromadicici se stafiny, ani k tvorbé moorového humusu, jehoz akumulace by vedla ke
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vzniku slatiny.

Tato pozorovani maji ovSem jen lokdlni a casové vazanou platnost. Nelze jisté predpo-
kladat, ze by pozorovana stabilita platila pro vSechny porosty a na sekularni irovni — ma-
sovou ecesi dievin mize navodit napi. extrémneé suché 1éto, sedimentace po velké povodni,
anebo tfeba jen lokalni aktivita zvéte. Vhodna stanovisté pro vytvafeni vysokobylinnych
spole€enstev se vSak periodicky zmlazuji a obnovuji i dynamikou meandrujici feky.

Palynologicka zjiSténi

Pravé dokoncovana paleobotanickad analyza raSelin Hornovltavské kotliny (SvoBopova
2000, SvoBopovA et al. 2002) predstavuje tuto oblast po vétSinu holocénu jako lesnatou, s
pievahou konifer a enkldvami otevienych raselinist’.

Ve srovnani s jinymi ¢astmi Sumavy zjistila Svoopova (2000) v hornovltavské niveé
vyrazn¢ vyssi podil pylu Alnus a Betula od pocatku atlantiku, coz velmi dobtfe odpovida
nasi predstavé o svétlém biezo-olSovém luhu jako stale se obnovujicim stadiu lesa podél
meandrujiciho toku. Vegetace razu studovanych travinnych spolecenstev nebyla jako ce-
lek zachycena, nebyla tedy zfejmé tak hojna, aby se jeji ptitomnost v analyzovaném mate-
ridlu vyraznégji projevila. Jednotlivé taxony siln€ vdzané na zkoumanou vegetaci (Polemo-
nium, Filipendula, Thalictrum, Salix) vSak zjiStény byly, a to opakované v pritbéhu analy-
zovanych holocénnich profilii. Zvlas ilustrativni jsou nélezy pylu Polemonium, které lze
pokladat za diikaz reliktniho piivodu P. coeruleum na Sumavé. Ackoli taxon v palynogra-
mech netvoii uzavienou kiivku, jeho pravidelné opakovany vyskyt od boredlu po recent
ukazuje, ze v nive existovala béhem holocénu kontinualné nebo v mnoha periodach otev-
fena, relativné eutrofni stanoviste, kterd spojovala velkoplosné bezlesi nejstar§iho holocé-
nu se sekundarnim bezlesim historické doby.

Prostiedi hornovltavské nivy a reliktni preZivani zkoumané vegetace

Prostfedi v nivé horni VItavy urcuji zejména tyto faktory:

(1) Silny vliv klimatickych inverzi. Niva je dnem vyrazné mrazové kotliny a klimatické
inverze se tu projevuji po cely rok. Podle méteni K. Pracha (ustni sdéleni) jsou v zimé
zcela bézné situace, kdy 1 za neradiacniho pocasi jsou no¢ni mrazy o deset stupii
siln€jsi, nez na okolnich navrSich. Dokonce 1 pii normalnim ¢ervencovém pocasi jsou
zaznamenavany nocni teplotni extrémy az kolem —5°C. Na vrcholu vegetacni sezony
tedy nastavaji nenadalé klimatické situace, kdy teplota béhem né¢kolika ve€ernich hodin
klesa az o n¢kolik desitek stupni — takové podminky jsou co do drsnosti piinejmensim
srovnatelné se subarktickou ¢i subalpinskou zénou a zvIast’ nepiiznivé jsou pro piezivani
mladych semenacki drevin.

(2) Siroké ploché niva se silné meandrujicim tokem piisobicim rychlé zmlazovéani po-
ficnich biotopii. Horni Vltava se znacné lisi od vétSiny horskych fek sttedni Evropy. Geo-
morfologicky je blizka niZinnym toktm: jde o kategorii meandrujicich tokd v Siroké,
zieteln€ ohraniené nive, kam rovnéz spadaji napi. dolni Orlice, dolni Ohtfe nebo useky
sttedniho Labe. Plivodné Vltava meandrovala jesté bohatéji, ale tok je dnes v nekterych
usecich uméle napiimen a tim zaklesl, coz omezilo obnovu meandrti a fi¢nich ostrovii. Jak
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se menil tok feky v poslednich dvou stech letech, ukazuje obr. 1.

(3) Casté povodné. Riizné rozsahlé asti nivy mohou byt zaplaveny kdykoli béhem roku,
kvantitativné jsou v§ak povodné soustfedény na jaro a podzim. Zpravidla jsou kratkodobé
a mén¢ vydatné vzhledem k velké plose rozliti vod.

(4) Velky podil stérkové sedimentace a tvorby raselinnych substratii oproti sedimentaci
povodnovych hlin. Velkou plochu v nivé zaujimaji raselinné humolity, hlinité¢ pisky a
Stérkopisky. Nivy stiedoevropskych nizinnych fek jsou charakteristické mocnou vrstvou
jednotvarnych povodnovych hlin, nasedajicich na pestré sedimenty Stérkove, piscité a hli-
nité. Tento vyvoj sedimentace odpovida zmeéné hydrologie pii otevieni antropogenni kraji-
ny (Lozek 1973, RoBerTs 1998), kterd se projevila i velkymi zménami vegetace (OPRAVIL
1983, 1997, RyBNickovA & RYBNICEK 1996). Naproti tomu na horni Vlitave k tak vyraznému
zahlinéni nedoslo a pestra sedimentace s velkym podilem hrubsich sedimentti trva podnes.
Diky pozdnimu a dosud pomérné malému odlesnéni vyssich partii Sumavy (asi od 13. a
velkoplosné od 18. stol. — BENES 1995, 1996) niva neprosla nahlou radikalni piestavbou a
soucasny raz biotopt je blizky stavu pred jejim odlesnénim. Proto Ize oc¢ekavat, Ze ani ve
vyvoji vegetace nedoslo k tak zadsadnimu pteryvu jako v niZinach.

Vysledkem meandrovani feky pii konstantnosti sedimentacnich pomért je kontrast
proménlivosti a stability prostfedi. Prostiedi je v méfitku stovek metrt a staleti silné€ pro-
meénlivé (rychlé zmény biotopt pii meandrovani), a zaroven je v métitku celé nivy a celého

Obr. 1. — Srovnani pribéhu meandrujiciho toku Vltavy mezi Dobrou a Ovesnou na Sumavé
v druhé poloviné 18. stoleti (a), druhé poloviné 19. stoleti (b), druhé polovin¢ dvacatého
stoleti (¢) a v soucasnosti (d). Prameny: Prvni vojenské mapovani; tfeti vojenské mapovani
(podle reambulace z r. 1924); vojenska mapa z druhé poloviny 20. stoleti (podle soucasné
reambulace v map¢ z edice Klubu ceskych turistil); recentni letecky snimek (1999).

Fig. 1. — The comparison of the stream course of the Vltava River in the Sumava Mits
between Dobra and Ovesna in the second half of the 18th century (a), the second half of
the 19th century (b), the second half of the 20th century (c¢), and at present (d). Based on
military mapping, and recent aerial photograph from 1999.
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holocénu konzervativni (stalost téchto zmén). Netplné uzavieni lesa podél toku je ostatné
dodnes vidét 1 na jinych Sumavskych fekach. Vydra pod Modravou te¢e vysokym lesem;
podél toku a v paralelnich periodickych fecistich se vSak zachovava mozaika otevienych
ploch. Na mladé stérkové naplavy navazuji nékolik desitek centimetrii Siroké nezaristajici
pruhy travnikt sv. Calamagrostion villosae a ty staci jako refugium pro Aconitum callibot-
ryon, Ligusticum mutelina, Doronicum austriacum aj.

Extrémni klimatické poméry v nivé, absence vyrazné antropogenné indukované zmény v
sedimentaci nivy a naopak velka ploskova dynamika stanovistni mozaiky eutrofnich bio-
topt podporuji moznost, Ze mozaikovité st€hovavé bezlesi pietrvalo béhem celého lesniho
obdobi holocénu, tedy zhruba snad od preborealu/borealu az po novoveéké odlesnéni.

Na zéklad¢ toho lze vyse popsana spolecenstva vlhkych eutrofnich biotopti pokladat za
ptirozena a do jisté miry paleochorni, snad s vyjimkou porostl Carex buekii. SpoleCenstva
jsou trvalejSiho charakteru (v ptipadé biehovych porostl a zavérecné biezové olsiny, ktera
patrné€ v tomto vegetacnim komplexu vlhéich stanovist’ plosné ptevladala), nebo jde o
stadia spontdnné vznikajici béhem piirozené sukcese zazemnujicich se ramen a depresi.
Nema ptitom smysl spekulovat, zda kazdé z jednotlivych nelesnich spolecenstev skute¢né
fyzicky existovalo béhem celého holocénu — podstatné je ptezivani populaci, a to je v tom-
to mozaikovitém prostredi zcela pravdépodobné. Pfitomné paleochorni druhy mohly totiz
zéaroven prezivat 1 v kontaktnich moktadnich porostech, v kfovinach a ve svétlém mezer-
natém lese pod zapojem dfevin.

Zda skute¢né bezlesa refugia pretrvavala kontinudlné, anebo zda §lo jen o asové a pro-
storove izolované kratsi epizody otevieni lesa, to nelze s jistotou rozhodnout. Lze vSak ar-
gumentovat opacné. Najdeme-li indikaci paleochorie a nenajdeme-li vyraznéjsi argument
proti jejimu reliktnimu pfetrvani, je pfedpoklad paleochorie snazsi a ptijatelnéjsi, nez hy-
potéza o vymirani a opétovné imigraci. Zvlastni rysy skladby zkoumaného spolecenstva
a jeho podobnost primarnim loukam severskym a staroholocénnim lze vysvétlit specific-
kymi hydrologickymi a klimatickymi podminkami vltavské nivy, kontinudlnim pteziva-
nim pfislusnych populaci béhem holocénu a lokalnim formovanim porosti na mistech a
v periodach snizeného tlaku lesa. K vysvétleni tedy nepotiebujeme podstatné kompliko-
vangj$i hypotézu diskontinualismu, ptedpoklédajici vyhynuti populaci staroholocénniho
bezlesi a novych imigraci po otevieni antropogenni krajiny.
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Summary

Meadow vegetation of Central Europe (excluding alpine belt) is generally considered
as secondary, i.e. created by humans, surviving under their influence and completely
dependent on mowing. The vegetation under study is shown as a counter-example of this
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opinion.

The upper stream of the Vltava (Moldau) river in the Sumava (Bshmerwald) Mts apparently
differs from most rivers of the Central-European mountain ranges. In a mountain hollow
(about 700 m. a.s.l.), the river forms a broad and peaty alluvial plain and its flow is slow,
with many bends, pools and oxbows, and often flooded.

The nutrient-rich and open habitats are restricted to small plots near the stream. Their
current vegetation was studied in the present paper and 8 communities were distinguished,
i.e. alluvial woodland and scrub (communities of Betula pubescens-Alnus incana, Salix
cinerea, Salix triandra and Spiraea salicifolia-Phalaris arundinacea), and tall grassland
of sedges, grasses and forbs (communities of Cirsium heterophyllum-Filipendula ulmaria,
Phalaris arundinacea, Carex buekii-Phalaris arundinacea, and Carex gracilis). The
singular composition of these communities is characterized by many species of boreal/
continental distribution (e.g. Polemonium coeruleum, Pseudolysimachion longifolium,
Spiraea salicifolia, Betula pubescens), and that of Central-European mountains (e.g. an
endemic species Aconitum callibotryon).

A hypothesis of the relict origin of this vegetation is given and supported by recent
dynamics of habitats and vegetation, as well as by findings of palynology, palaeoecology
and history of land-use, and by the composition and history analogical to relict vegetation
of the northernmost Europe. It is assumed that this vegetation originated in the mosaic-like
and half-open landscape of the Early Holocene (preboreal, boreal) and it survives under
a combination of stress and permanent habitat rejuvenation caused by the meandering
river. A shifting mosaic of small or larger gaps in the woodland persisted through the
Holocene.

In its composition, structure and habitat demands, the vegetation is not remote from the
conception of primary tall-herb grasslands of the Early Holocene, well documented by
palynological analyses from the South Bohemia (e.g. JankovskA 1987). Likewise, the
vegetation resembles some close communities of the northernmost Europe; for example,
Filipendula ulmaria-Cirsium heterophyllum grassland has many analogies in boreal pri-
mary meadows, and Betula pubescens-Alnus incana woodland is close to the boreal ass.
Pruno padi-Alnetum incanae (cf. BLazkovA 1981, DIERSSEN 1996). The relic character of
these analogous natural vegetation types of the boreal zone is very probable because of
the simple Holocene development of landscape (BERGLUND 1996), abundance of open
habitats, a low number of “new” imigrating species, and little human impact. A low
successional dynamics of the studied tall grassland was observed. At present, the stands
survive in their habitats without visible successional changes, although they have not been
managed (especially mown) during the last half of a century. In contrast, similar unmowed
communities in other localities of the Central-European cultural landscape disintegrate
and disappear after few decades (FALINSkA 1991).

An apparent feature of the habitat is a contrast between its dynamics at the local level and
stability at higher organization levels. The environment of the alluvial plain is determined
by frequent climatic inversions, abundant and short floods all year round, and quick habitat
rejuvenation caused by the erosion activity of the stream. In contrast to most Central-
European river basins, the cultural phase of the landscape was very short (since 17—18th
century) and the alluvial plain was not yet afflicted by an abrupt break in sedimentation
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induced by humans (accumulation of thick layers of flood loams). Thus the development
of the alluvial plain was smooth and its environment was stable and conservative during
the whole Holocene.

A current palacobotanical analysis of peats in the Sumava Mts (SvoBobova et al. 2002)
showed that the surrounding mountain hollow was covered by needle-leaved woods
enclosing open peatbogs through most Holocene, and that no vegetation close to the one
studied in the present paper appeared in the palynograms. However, still some taxa typical
for communities under study (Polemonium, Filipendula, Thalictrum, Salix, Alnus) were
found many times in the course of the whole Holocene profiles. Especially in Polemonium
coeruleum, these repeated findings can be regarded as an evidence of its relict origin
from the Early Holocene in the Sumava Mts. The regular occurence of these species in
palaeobotanical data shows that open habitats, fairly rich in nutrients and suitable for
surviving of tall grassland were present in alluvial plain of the Vltava river through the
Holocene. Relict plant populations survived under specific hydrological and climatic
conditions in a spatial-temporally dynamical mosaic of open habitats and resulted in local
restoration of relict plant communities.

Literatura

Balatova-Tulackova E. (1979): Syndkologische Verhéltnisse der Filipendula ulmaria-Gesellschaften NW-
Bohmens. — Folia Geobot. Phytotax., Praha, 14: 225-258.

Benes J. (1995): Les a bezlesi. Vyvoj synantropizace eské ¢asti Sumavy. — Zlata stezka, Prachatice, 2:
11-33.

Berglund B. E, Birks H. J. B., Ralska-Jasiewiczowa M. & Wright H. E. (1996): Palacoecological events
during the last 15 000 years. Regional syntheses of palacoecological syntheses of lakes nad mires in Europe.
— John Wiley & Sons, Chichester. [762 pp.]

Blazkova D. (1981): Contribution to the knowledge of tall herb communities from Northern Norway. — Folia
Geobot. Phytotax., Praha, 16: 45-59.

Blazkova D. (1971): Zu den phytozdnologischen Problemen der Assoziation Caricetum gracilis Almquist
1929. — Folia Geobot. Phytotax., Praha, 6: 43—80.

Blazkova D. (1999): Caricetum buekii.—In: Kolbek J. (ed.), Vegetace Chranéné krajinné oblasti a Biosférické
rezervace Kiivoklatsko, 1. Vyvoj krajiny a vegetace, vodni, pobfezni a lu¢ni spolecenstva. — Agentura
ochrany pfirody a krajiny CR & Botanicky tistav AV CR, Praha. [232 pp.]

Buresova Z. (1976): Alpinska vegetace Krkonos: struktura a ekologie porostli na Lu¢ni (1547 m) a Studnicni
hote (1555 m). — Opera Corcontica, Praha, 13: 67-94.

Culek M. (ed.) (1996): Biogeografické ¢lenéni Ceské republiky. — Enigma, Praha. [347 pp.]

Dieren K (1996): Vegetation Nordeuropas. — E. Ulmer, Stuttgart. [838 pp.]

Ellenberg H (1996): Vegetation Mitteleuropas mit den Alpen. Ed. 5. — E. Ulmer, Stuttgart. [1059 pp.]
Falinska K. (1991): Plant demography in vegetation succession. — In: Task for vegetation science 26, Kluwer
Academic Publishers, Dordrecht. [210 pp.]

Fries T. C. E. (1913): Botanische Untersuchungen im Noerdlichste Schweden. — Almqvist & Wiksells,
Uppsala. [361 pp.]

Havlicek P. (1991): The Morava river basin during the last 15 000 years. — In: Starkel L., Gregory K. J. &
Thornes

J. B., Temperate palacohydrology, p. 319-341, John Wiley & Sons, Chichester. Holmen H. (1965): Subalpine
tall herb vegetation, site and standing crop. — Acta Phytogeogr. Suecica, Uppsala, 50: 240-248.

Holub J. & Kirschner J. (1997): Valeriana L. — kozlik. — In: Slavik B. (ed.), Kvétena Ceské republiky 5:
516-527, Academia, Praha.

Jankovska V. (1970): Ergebnisse der Pollen-und Grossrestanalyse des Moors Velanska cesta in Siidbohmen.

117



— Folia Geobot. Phytotax., Praha, 5: 43—60.

Jankovska V. (1987): Entwicklung des Moores Mokré Louky bei Tfebon im Postglazial (paldodkologische
Studie). — Folia Geobot. Phytotax., Praha, 22: 199-216.

Jankovska V. (1997): Po&ate¢ni vyvoj raselini§ Ceské a Slovenské republiky a kryogenni jevy — fakta a
uvahy. — In: Anonymus (ed.), Zborn. Ved. Konf. Flora a vegetacia raselinisk, p. 51-54, Nitra.

Jenik J. (1961): Alpinska vegetace Krkono$, Kralického Snézniku a Hrubého Jeseniku. — Nakl. CSAV,
Praha.

Jenik J., Bure§ L. & Buresova Z. (1980): Syntaxonomic study of vegetation in Velka kotlina cirque, the
Sudeten Mountains. — Folia Geobot. Phytotax., Praha, 15: 1-28.

Koblizek J. (1992): 4. Spiraea L. — tavolnik. — In: Hejny S. & Slavik B. (eds.), Kvétena Ceské republiky 3:
428-433, Academia, Praha.

Kopecky K. & Hejny S. (1965): Allgemeine Charakteristik der Pflanzengesellschaften des Phalaridion
arundinaceae-Verbandes. — Preslia, Praha, 37: 53-78.

Kucera S. & Pavlicko L. (1997): Popelivka sibii'ska, Ligularia sibirica — novy pivodni druh pro kvétenu
Sumavy. — Zpr. Ces. Bot. Spoleg., Praha, 32: 142-144.

Lozek V. (1973): Ptiroda ve ¢tvrtohorach. — Academia, Praha,

Malek J. (1979): K otazce vlivu pastvy v pravéku na slozeni lesti v podhtifi Sumavy. — Preslia, Praha, 51:
255-270.

Moravec J., Balatova-Tuladkova E., Blazkova D., Hada¢ E., Hejny S., Husék S., Jenik J., Kolbek J., Krahulec
F., Kropa¢ Z., Neuhéusl R., Rybniek K., Rehotek V. & Vicherek J. (1995): Rostlinna spoleenstva Ceské
republiky a jejich ohrozeni. Ed. 2. — Sever. Ptir., Litoméfice, suppl. 1995: 1-206.

Moravec J., Husova M., Neuhdusl R. & Neuhduslova-Novotna Z. (1982): Die Assoziationen mesophiler
und hygrophiler Laubwilder in der Tschechischen sozialistischen Republik. — Vegetace CSSR, ser A, 1:
1-296, Academia, Praha.

Mucina L., Grabherr G. & Ellmauer R. (1993a): Die Pflanzengesellschaften Osterreichs. Teil I. Anthropogene
Vegetation. — G. Fischer, Jena. [578 pp.]

Mucina L., Grabherr G. & Wallnoffer S. (1993b): Die Pflanzengesellschaften Osterreichs. Teil III. Wilder
und Gebiische. — G. Fischer, Jena. [535 pp.]

Neuhéusl R. & Neuhduslova-Novotna Z. (1975): Ein Beitrag zur systematischen Gliederung des Verbandes
Filipendulo-Petasition Br.-Bl. 1949. — Phytocoenologia, Stuttgart, 2: 183-207.

Neuhéuslova Z. (1985): Salicetum triandro-viminalis — spoleCenstvo kfovitych vrb na brezich ceskych a
moravskych tokl. — Preslia, Praha, 57: 313-334.

Neuhéuslova Z. & Kolbek J. (eds.) (1983): Seznam vyssich rostlin, mechorostt a liSejnikt stfedni Evropy
uzitych v bance geobotanickych dat BU CSAV. — Botanicky ustav CSAV, Priihonice.

Oberdorfer E. (1992): Stiddeutsche Pflanzengesellschaften. Teil 4: Wélder und Gebiische. A. Textband. — G.
Fischer, Jena. [282 pp.]

Opravil E. (1983): Udolni niva v dobg hradi$tni. — Stud. Archeol. Ust. CSAV v Brng&, Praha, 11/2: 1-79.
Opravil E. (1997): Udolni niva Moravy v interpretaci archeologickych nalezti z Mikulgic. — In: Kvét R.
(ed.), Sborn. Abstr. Niva z multidisciplinarniho pohledu II, p. 43—44, Geotest, Brno,.

Pokorny P. & Jankovska V. (2000): Long-term vegetation dynamics and infilling process of a former lake
(Svarcenberk, Czech Republic). — Folia Geobot. Phytotax., Praha, 35: 433-457.

Prach K., Stech M. & Benes J. (1996): Druhotné bezlesi — opomijené slozka biodiversity Sumavy. — Silva
Gabreta, Vimperk & Kasperské Hory, 1: 243-247.

Roberts N. (1998): The Holocene. An environmental history. — Blackwell Publishers, Oxford. [316 pp.]
Rybnicek K. & Rybnickova E. (1974): The origin and development of watterlogged meadows in the central
part of the Sumava foothills. — Folia Geobot. Phytotax., Praha, 9: 45-70.

Rybnickova E. (1985): Dieviny a vegetace Ceskoslovenska v nejmladsim kvartéru. — Ms., 317 pp. [Dokt.
disert. pr.; depon. in: Knih. Bot. Ust. AV CR Prithonice].

Rybnickova E. & Rybnicek K. (1996): Piivod a vyvoj nasi travinné vegetace. — Zpr. Ces. Bot. Spole¢.,
Praha, 31, Mater. 13: 47-54.

Rybnickova E., Rybnicek K. & Jankovska V. (1975): Palaeoecological investigation of buried peat profiles
from the Zbudovska blata marshes, Southern Bohemia. — Folia Geobot. Phytotax, Praha, 10: 157-178.
Rychnovska M. (1993): Temperate semi-natural grasslands of Eurasia. — In: Coupland R. T. (ed.), Natural

118



grasslands. Ecosystems of the world 8B, p. 125-166, Elsevier Publ., Amsterdam.

Repka R. & Lustyk P. (1997): Floristické udaje vybranych druhti pro Kvétenu Sumavy. — Zpr. Ces. Bot.
Spole¢., Praha, 32: 161-181.

Sadlo J. (2000): Pivod travinné vegetace slatin v Cechach: sukcese kontra cenogeneze. — Preslia, Praha,
72: 495-506.

Solomes¢ A. I., Grigorjev I. N. & Mirkin B. M. (1995): O vyssich jedinicach porjadka Molinietalia v
vostocnoj Jevropé i Sibiri. — Bjul. Mosk. Obs¢. Ispytat. Prir., ser. biol., Moskva, 100/2: 59-71.

Svobodova H. (1989): Rekonstrukce piirodniho prostiedi a osidleni v okoli Mistfina. Palynologicka studie.
— Pam. Archeol., Praha, 80: 188-206.

Svobodova H. (2000): Mires of the Sumava Mountains: 13,000-years of their development and present-day
biodiversity. — GeoLines, Praha, 11: 108—111.

Svobodova H., Reille M. & Goeury C. (2002): Past vegetation dynamics of VItavsky luh valley (Upper
Moldau River valley) in Sumava (Bohemian Forest), Czech Republic. — Veget. Hist. Archeobot.,
Wilhelmshaven (in print).

Travni¢ek B. (2000): Rozrazily rodu Pseudolysimachion v Ceské republice. I. Uréovaci kli¢ druhti. Rozsifeni

druht sekce Longifolia. — Preslia, Praha, 72: 411-439.

119



120



d.

Vodni makrofyta a mokradni vegetace odstavenych fi¢nich
ramen horni Vltavy (Hornovitavsky luh, NP Sumava)

Burkova, I., RyoLo, J. 2007
Silva Gabreta, submitted

121



Vodni makrofyta a mokradni vegetace odstavenych
ricnich ramen horni Vitavy (Hornovltavsky luh,
NP Sumava)

Abstract

Vegetation survey of river cut meanders within a montane floodplain of the Upper Vltava River was
performed in 2004. Both semi-terrestrial and water vegetation related to small water bodies (oxbow lakes,
backwaters) well reflect montane and oligo-mesotrophic status of studied floodplain. There was found
high proportion of relic habitats with plant communities typical for wetlands in northern or northwestern
Europe (Nupharetum pumilae, Myriophylletum alterniflori, Equiseto limosi-Caricetum rostratae, Potentilla
palustris and Menyanthes trifoliata com., Sparganietum minimi, Utricularia ochroleuca com.). Oxbow
lakes in the floodplain are terrestrialised by floating Sphagnum mats with vegetation of al. Sphagno recurvi-
Caricion canescentis generally typical for oligotrophic lakes and bog pools. Different vegetation typically
occuring in lowland and more eutrophic floodplains was found in southeast margin of studied floodplain
near Lipno dam which is characterised both by different hydrology and trophy status.

Key words: water macrophytes, plant communities, river cut meanders, floodplain vegetation

Uvod

Vysoké zastoupeni nejrizngjSich lentickych a semi-lentickych biotopi je charakteristickym
znakem piirozenych fi¢nich niv (WarD et al. 1999). Vznik téchto biotopl je primarne
podminén dynamikou fi¢niho toku, kterd zahrnuje predevS§im zmény v prabéhu aktivniho
fecisté a pulsuyjici vliv zaplav. V fi¢nich nivach s meandrujicim tokem jsou zmény fi¢niho
koryta zplisobeny hlavné spontdnnim odstavenim meandrii, nékteré semi-lentické biotopy
vSak mohou vznikat také eroznimi procesy ve vlastnim fecisti (zpétné¢ vymletd slepa
ramena v ohybech meandra (backwaters).

Biotopy drobnych stojatych vod vyrazné zvysSuji celkovou heterogenitu aluvialniho
prostiedi. DlleZitou roli pfitom hraji jednak rtiznorodé stanovistni podminky, které tyto
biotopy predstavuji, jednak sukcesni zmény, které jsou s vyvojem téchto biotopti spojeny
(WarD & TocknEer 2001, WarD et al. 2002). Zakladni rozdily mezi jednotlivymi biotopy
stojatych vod jsou dany mimo jiné i mirou jejich propojeni (comnectivity) s aktivnim
fecistém. Jsou rozliSovany tiné typu parapotamon (odstavend ramena dosud spojena
s aktivnim fecistém na svém dolnim konci, mysSleno smérem po proudu), plesiopotamon
(odstavend ramena vétvenych tokll) a palaeopotamon (tiné odstavenych meandri zcela
izolované od aktivniho tecisté, kterd byvaji v kontaktu s povrchovou fi¢ni vodou jen
v obdobi silnych zaplav). Terminem eupotamon jsou pak oznaCovany lotické biotopy
vlastniho fe€isté a kontinudlné€ pritocnych postrannich ramen (WARD & STANFORD 1995).
Zminéné typy tini se obecné vyznacuji odlisSnymi hydrologickymi, hydrochemickymi i
trofickymi poméry, rozdilnou mirou disturbanci a fadou dalSich abiotickych faktort. Lisi
se pribéhem zazemiovani a sukcesnich zmén a tedy 1 spektrem rostlinnych spolecenstev,
jez jsou na n¢ vazany. Rozdilné stanovistni poméry jednotlivych tini v nivé vSak mohou
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byt dany i1 piisobenim riznych zdroji vody, které se podileji na syceni tiini a vyznacuji
se odliSnymi hydrochemickymi i teplotnimi poméry (prusak z feky, vliv podzemni vody,
prusaky z okolnich svahti, apod.).

Velké mnozstvi drobnych stojatych vod v riznych fazich sukcese vyrazné zvysuje
heterogenitu aluvialniho prostiedi. Sukcesni tady zahrnuji skéalu rozdilnych typt
spoleCenstev a jako takové biodiverzitu v uzemi obohacuji (CasTeLLA et al. 1984, Copp
1989), ackoli z dlouhodobého pohledu vedou k postupnému snizovani diverzity vznikem
zavérecnych, klimaxovych stadii vegetace. V pfirozenych fi¢nich nivach je nicméné
heterogenita a diverzita prostfedi trvale udrzovana vysokou mirou disturbanci. Vlivem
zaplav a dynamiky toku jednak kontinualné vznikaji nové biotopy, jednak jsou sukcesni
zmény mnoha stavajicich biotopt ,,resetovany a dochézi tak k jakémusi ,,omlazeni*
biotopli (napt. pii zpritocnéni izolovanych tini v pribéhu velkych povodni). Vznika
mnozstvi rozdilnych stanovist’ v riizn€ odstupfiovanych vyvojovych stadiich a fi¢ni niva
je tak typickym ptikladem proménlivé mozaiky biotopll (shifting mosaic of ecological
units) (AMoros et al.1987), jejiz heterogenita se projevuje v prostoru i case (WAarD 1989).
Slozitosti struktur a funkénich vazeb se vyznacuji predevsim Siroké a ploché nivy podél
velkych tokl v nizinnych polohach, které mohou dosahovat Sitky az nékolika desitek
kilometri (MALANSON 1993).

Niva horni Vltavy v oblasti zvané Hornovltavsky luh je z geomorfologického i
geobotanického pohledu pozoruhodnym tizemim. Reka, meandrujici plochym otevienym
udolim, vytvafi v tomto useku Sirokou horskou nivu, kterd svym uspotradanim a
dynamikou geomorfologickych struktur pfipomina spise nizinné toky (SINDLAR 1999).
Ri¢ni niva se zde vyznatuje Clenitym mikroreliéfem a rozmanitosti stanovi$tnich
pomérti, jez jsou primarn¢ podminény piirozenou dynamikou toku a pravidelnymi
zaplavami. Dynamika toku se zde projevuje migraci ficniho koryta laterdlné a smérem
po proudu a spontannim odstavovanim smycek meandrti. V nivé jsou zastoupeny typické
geomorfologické struktury, napf. tin€ odstavenych meandrii, zvinény povrch v ohybu
meandri (,,7idge a swales*), agradaéni valy (leveés), akumulace naplavenin v fecisti (point
bars) a zpétné vymleté &asti koryta (backwaters). Clenity povrch, tvofeny nejriiznéjsimi
terénnimi vyvySeninami a depresemi, se promitd do mozaikovitého uspofadani drobnych
mikrohabitatli s rozdilnymi stanoviStnimi podminkami a rozdilnou vegetaci (Burkova et
al. 2005). Velmi dobfie je zde vyjadien lateralni, resp. horizontdlni rozmér ficni nivy ve
smyslu prechodného ekotonu mezi vodou a suchozemskym prostiedim. Vyrazna lateralni
dimenze fi¢nich niv byvala tradicné pfisuzovana vétSim tokiim v nizinnych oblastech,
zatimco v uzkych nivach horskych tokt byl zdlrazitovan spise vertikalni gradient udoli
(MaLaNnsoN 1993). V realnych podminkach ovSem dochazi ke stfidani tizkych sevienych
udoli s plochymi fi¢nimi nivami podél celého toku v zavislosti na geomorfologii krajinnych
celkii a na podminkach prostfedi (StanForD & WaRD 1993). Vltavsky luh je z tohoto
pohledu zajimavym piikladem nivy montanniho typu s dobfe vyvinutymi strukturami
Sirokych ti¢nich niv a poskytuje tak jedinecny prostor pro srovnani s analogickymi typy
aluvii v niz8ich nadmotskych vyskach.

Vegetace vodnich makrofyt je, vzhledem k pfitomnosti mnoha tiini se stojatou vodou
v odstavenych fiénich ramenech, v Gizemi pomérné hojné zastoupena. Udolni niva je
dodnes pod vlivem pravidelnych zaplav, které spolu s dynamikou relativné ptirozeného
toku Vltavy nadale podporuji vznik a obnovu vhodnych biotopti pro spolecenstva vodnich
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rostlin. Stejné¢ jako navazujici (semi-)terestricka rostlinnd spolecenstva je i vegetace
vodnich makrofyt ovlivnéna oligotrofii prostiedi a celkoveé boredlnim charakterem fic¢ni
nivy, pro kterou je charakteristické neobvykle vysoké zastoupeni raSelini$t’ (SCHREIBER
1924). V uzemi se nachazi vyznamna populace reliktniho druhu Nuphar pumila u nés
(Soukupova et al. 1984) a ¢asto jsou uvadény i dalsi druhy, jejichz téziste vyskytu je dnes
v borealni zon€ (Potentilla palustris, Menyanthes trifoliata, Carex limosa) (BUFKOVA et
al. 2005). I ptes nesporné pifirodovédné hodnoty a celkovou vyjimecnost nebyla vSak
vegetace odstavenych ficnich ramen v z4jmovém tzemi dosud komplexné zpracovéna.
Z minulého obdobi jsou k dispozici pouze dil¢i terénni zaznamy (S. Kucera, nepubl.) a
popis tiné s ndlezem Utricularia ochroleuca v SZ €asti zjmového uzemi (Rypro 1998a).
Naproti tomu byla pomérné podrobné a opakované popsdna vegetace vodnich makrofyt
tekoucich vod v recentnim fecisti Vltavy (Rypro 1995, 1998b). Vegetaci odstavenych
fi€nich ramen ve vztahu k abiotickym faktorim v #i¢ni nivé se zabyvaji okrajové také
Burkova et al. (2005), ptitomna spolecenstva vodnich makrofyt nejsou vSak v uvedené
praci podrobné&ji analyzovéna.

Cilem ptedklddané studie je popis vegetace vodnich makrofyt a pocatecnich stadii
terestrializace fi€nich ramen v Hornovltavském luhu, ktery predstavuje jednu z nejlépe
zachovanych Fiénich niv v Ceské republice. Souéasti studie je i posouzeni zjisténych
spolecenstev z hlediska biogeografického, zejména s ohledem na zastoupeni borealnich
prvki a na porovnéni se spolecenstvy vodnich makrofyt vyskytujicich se v fi¢nich nivach
niz8ich poloh. Vysledky prace mohou byt rovnéz vyuzity jako zékladni podklad pro
odpovidajici ochranu a volbu optimalniho managementu Gizemi, jez je zatazeno do 1.zony
NP Sumava a je soudasti vyhlaseného Mokiadu mezinarodniho vyznamu (Ramsar site
Sumavska rageliniitd) i navrzeného chranéného uzemi v ramci soustavy Natura 2000.

Zajmové uzemi

Zajmoveé Uzemi zahrnuje fi¢ni nivu podél horniho toku Vltavy mezi obcemi Lenora a
Nova Pec (Obr. 1). Uzemi je soudasti geomorfologického celku Vltavicka brazda, ktery je
tvofen Siroce otevienym zlomovym udolim tfetihorniho stafi (Lozek 2001). Predstavuje
nejlépe strukturovanou zachovanou ¢ast idolni nivy horni Vltavy, jejiz zbyvajici ¢ast po
proudu feky byla zatopena vybudovanim Lipenské udolni nadrze.

Geologické podlozi je tvofeno prevazné granitoidy, s vyjimkou severni ¢asti izemi v okoli
Stozce, kde jsou lokalné zastoupeny také syenity (Lozek 2001). Uzemi je souéasti chladné
klimatické oblasti (Quitt 1971), mistni klima je v§ak do zna¢né miry ovlivnéno plisobenim
srazkového stinu pifhraniéniho hiebene Sumavy a alpského fénu (ALBRECHT 1979).
Vlastni dno udoli je pod vlivem silné teplotni inverze. Nadmotska vyska sledovaného
useku nivy se pohybuje v rozmezi 745 m (Soumarsky Most) a 725 m (Lipenska nadrz).
Fytogeograficky naleZi izemi do oblasti oreofytika, okresu 88. Sumava, podokresu
88g. Hornovltavska kotlina (Skaricky 1972, HEny & Sravik 1988). Charakteristicky je
hojny vyskyt boreomontannich a boreokontinentalnich prvkil se zastoupenim fady druhti
alpského plvodu a nékterych subatlantskych prvkil (Skaricky 1972, ALBREcHT 1979,
SApLo & Burkova 2002).

Ptirodni poméry uzemi jsou podrobn¢ popsany a charakterizovany v praci Burkova et al.
(2005). V rozlehlém udoli s relativné malym spadem (do 0,8 %o) feka zivé meandruje a
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Obr. 1. Lokalizace zajmového tzemi.

vytvaii az 1,5 km §irokou nivu s mnozstvim odfiznutych ficnich ramen, tini a mélkych
terénnich depresi v rtznych stadiich terestrializace. Tyto prvky mikroreliéfu jsou
soustiedény v pravidelné zaplavované poficni zoné podél toku (zona I), pro kterou je
charakteristickd zna¢na clenitost povrchu, mineralni sedimentace, slabé mezotrofni
prostiedi a rozkolisany vodni rezim. Zbyvajici partie ficni nivy smérem k okolnim svahiim
tvofi plosné rozsahlejsi zonu I1, ktera se vyznacuje vyrovnanym vodnim rezimem, znaénym
stupném raSelinéni, celkovou oligotrofii a méné clenitym mikroreliéfem (BurkovA
et al. 2005). Zonu II tvofi rozsdhla tidolni vrchovisté (ScHREIBER 1924, HOLUBICKOVA
1960, ALBrECHT 1979, Soukurova 1996, SvoBopova et al. 2002), obklopena porosty
podmacenych smrcin, raSelinnymi bfezinami a na odlesnénych plochach riiznymi typy
minerotrofnich raselinist’.

Metodika

Lokalizace odstavenych ficnich ramen byla provedena v ramci celkového mapovani
vegetace v zdjmovém Uzemi v letech 1998-1999. Priibéh fecisté Vitavy byl rekonstruovan
na zaklad¢ detailniho vyhodnoceni ortofotomapy a podrobné vegetacni mapy v métitku
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1:2000. Pribeh starych ficnich koryt byl odvozen od pritomnosti rostlinnych spolecenstev,
které se jako dil¢i ¢lanky hydrosérie podili na terestrizaci odstavenych ramen v uzemi (dle
Burkova et al. 2005). Vysledny prabeh nékdejsich fecist’ Vitavy a poloha recentnich tini
se stojatou vodou byly digitalizovany v prostfedi Arc-View.

Detailni floristicky a vegetacni prizkum odstavenych fi¢nich ramen byl proveden v obdobi
cervenec az srpen 2004. Pro jednotlivé ting se stojatou vodou, zjisténé v zajmovém tizemi,
byl potizen kompletni soupis ptitomnych druhi. Rostlinna spolecenstva pocatecnich stadii
hydrosérie (poc¢inaje vodnimi makrofyty po spolecenstva plovoucich raselinnych ostrivka -
plaurt) byla charakterizovana standartnimi fytocenologickymi metodami (Moravec 1994).
Pokryvnosti jednotlivych druhti cévnatych i nizsich rostlin ve fytocenologickych snimcich
byly zaznamendny pomoci semikvantitativni sedmi¢lenné Braun-Blanquetovy stupnice
(van der MaareL 1979). V ptipad€ spolecenstev vodnich makrofyt nebylo, s ohledem
na jejich strukturu a fyziognomii, rozliSovano bylinné a mechové patro. Standardni
velikost snimk, s vyjimkou nékterych maloplo$né se vyskytujicich spolecenstev, byla
16 m?. Soucasné byly zaznamenany tdaje o hloubce vodniho sloupce v dobé zaznamu
a typu substratu tvoficiho dno tin€ v misté potizeného fytocenologického snimku.
Zaznamenané snimky byly pfesné lokalizovéany a jejich pozice digitalizovana v prostiedi
Arc-View. Nomenklatura cévnatych rostlin je uvedena podle Klice (KuBAT et al. 2002),
nomenklatura mechorosti podle studie Kucera & VANA (2003). Herbarové doklady jsou
uloZeny ve Stfedodeském muzeu v Roztokach (ROZ) a na Spravé NP a CHKO Sumava
v Kasperskych Horach. Herbatfové polozky rodu Sparganium determinoval Z. Kaplan,
rodu Eleocharis P. Bures, rodu Bolboschoenus M. Duchacek a rodu Nitella S. Husak.
Mechorosty ur¢il J. Kucera.

Vysledky

Charakteristika tiini a prirozenych biotopi se stojatou vodou

Poloha odstavenych fi¢nich ramen a recentnich tini ve Vltavském luhu je zndzornéna
na obr. 2. Celkem bylo v zdjmovém uUzemi zjisténo 34 odstavenych fi€nich ramen a
popséano 65 tiini se stagnujici vodou, pficemz vSechny se nachazeji v nivé Teplé Vitavy
a v nivé Vltavy pod soutokem se Studenou Vltavou (tab. 1). V nivé Studené Vltavy bylo
zaznamenano pouze nékolik odstavenych fi¢nich ramen, vSechna jsou vSak jiz zcela
zazemnéna a postradaji biotopy s otevienou vodni hladinou.

V zajmovém tzemi lze rozlisit n€kolik zékladnich typl tini a pfirozenych biotopu se
stojatou vodou. Ty jsou charakterizovany zejména geomorfologicky, vzdalenosti od feky
a stupném propojeni se stavajicim fi¢nim korytem (tab.1). Podél celého toku Vltavy jsou
hojné zastoupena tzv. slepa ramena, jez jsou dosud propojena s ficnim korytem. Slepa
ramena mohou byt rizného piivodu, typickym ptikladem jsou tzv. backwatery (typ B,
viz tab. 1) a dolni (po proudu) useky odstavenych fi¢nich meandrd, jez nejsou dosud
zazemnény a usti do feky (typ MU, viz tab. 1). Tyto biotopy jsou permanentné v kontaktu
s korytem feky a vodni sloupec byva ovlivnén turbulenci tekouci vody zejména pfi tsti do
feky. Dochézi zde také k vyznamnéjSimu miseni stagnujici a fi€ni vody, které ovliviiuje
vysledny chemismus a trofické poméry. V izemi se pomérné Casto vyskytuji také mrtva
ramena s izolovanymi tinémi (typ M, viz tab. 1), jez pfetrvavaji v ohybech meandri
byvalého koryta vétSinou pii narazovém biehu, tedy v mistech s nejvétsi hloubkou.
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Obr. 2. Lokalizace fytocenologickych snimkt podél sledovaného useku toku.

Vlivem pokrocil¢ terestrizace zbyvajicich usekli odstaveného ramene jsou tyto tiné€ zcela
izolovany od recentniho fecisté a jejich stojaté vody jsou ovliviiovany povrchovou fi¢ni
vodou pouze v obdobi silnych zéplav. Poslednim typem jsou protdhla ramena probihajici
podélné nivou paralelné s osou toku (typ L, viz tab. 1), zpravidla pti okrajich nivy.. Tato
ramena evidentné nevznikla odfiznutim meandru, jak ostatné naznacuje jejich tvar i pozice
v niveé, a svym charakterem nejvice pfipominaji spontanné vznikld anastomézni feciste,
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paralelni s hlavnim fi¢énim korytem. V Hornovltavském luhu se vyskytuji vzacné jen
v mistech, kde rozsah vlastni nivy je lateralné omezen geomorfologickymi nebo jinymi
strukturami. K tomuto jevu dochézi pouze v tiseku severn¢ od Mrtvého luhu, kde je ficni
niva seviena z jedné strany okrajem rozsdhlého vyklenutého vrchovisté (Mrtvy luh) a

z druhé strany vyraznym terénnim zlomem ptechéazejicim v ptilehlé svahy.

Tab. 1. Prehled a zakladni charakteristiky sledovanych tini.

Cislo ramene/  [Typ Spojeni  |Vzdalenost od [Fytocenologické Celk?vy B?fv:et I Zaznamenana
. . . N . druhti vysSich [Souradnice M
tiné biotopu |[s fekou [feky (m) Isnimky ostlin spolecenstva
P1 M 0 70 25-26 8 4854 04,134942 9,23
P2 B D 20 27-29, 29b 1 6, 15
P3 M 0 170 30-34 10 485346,135021 |3,4,6,12
P3b M 0 130 35 6 9
P4 B D 40 36, 37a, 37b 6 4853 46,135034 |6, 15, 16
P5 M 0 90 5 48 53 41,13 50 39
L6 B D 20 38-41 6 15, 16
P7a M 0 80 42-46 i 485329,135053 |5, 6, 23,25
P7b M 0 110 43 7 25
P8 M 0 50 5 48 53 28, 13 50 59
P9 MU D 10 2 48 53 21,13 51 04
L10a,b M 0 100 3 4853 23,1351 10
L10c M 0 90 3 4853 24,1351 10
L11 B D 10 47-50 10 485320,135112 |6, 15, 16, 21
L12 M 0 170 51-53 13 485310,135148 |26
L13a M 0 100 4
L13b M 0 100 52b 4 485307,135146 |23
P14 M 0 90 53b, 54 13 485300, 135148 |26
P15a M 0 50 55 2 485300,135149 |6
P15b MU D 70 56 9 3
L16 L 0 20 57-58 8 485249,135216 W4, 12
L17a M 0 100 59-63 7 485247,135217 |9, 15,16, 23
L17b M 0 30 2
L18 L 0 20 64 6 485235,135300 W4
L19 L 0 30 65-69 9 485233,135303 W4,6,9,20
P20 M 0 100 70-71 16 485142,135340 [2,23
P21 M 0 20 4 48 5117,13 53 48
L22 M 0 40 72-76 i 485124,135349 [8,9,23
P23b M 0 320 77 4 485104,135458 |2
P23c M 0 300 5 485103, 13 55 00
P23d M 0 210 4 485102, 13 55 05
P23e M 0 140 78-79 10 485102,135506 |10
p23f M 0 150 7
P23g M 0 160 4
P23h M 0 150 80 10 485101,135511 |6
P23i M 0 220 81 9 23
P23j M 0 250 82 6 485059,135510 |9
P23k M 0 140 83-86 16 485059,135515 [6, 9, 11
pP23| MU D 10 87-88 8 485201,135519 |6
P23m M 0 180 89-91 18 485100,135512 [2,28
P23n M 0 150 10 48 5102, 13 55 11
P230 M 0 310 92-93 6 485107,135457 H4,23
L24a M 0 90 94-100 12 485057,135528 |2,9,23
L24b M 0 110 101-107 15 485052,135527 [8,9,16
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L24c M 0 100 108-109 7 485045,135522 |6

L25a M 0 280 9 4849 49, 13 56 20

L25b M 0 340 110 9 9

L25¢ M 0 170 111-113 15 8, 29

L25d M 0 220 114-117 16 8, 9, 23, 29
L25¢ MU D 10 118 5 12

L26a M 0 470 119-125 18 484828,135710 [6,8,13,21,24
L26b M 0 450 126-130, 139 22 484828,135709 |2, 6,18, 22
L26¢ M 0 310 131-138 31 4848 30,1356 56 |9, 12, 13, 14,17
L26d M 0 530 140-146 22 196214 .18,
L26d2 M 0 340 147-151, 153-154 25 1,7,15,18,21,27
L26d3 M 0 390 152 4 30

L26e M 0 470 4

L27a M 0 410 155-159 15 2,19, 30

L28 M 0 460 160 7 21

L29 M 0 490 161-162 10 4848 10,1356 51 |15, 30

L30 M 0 340 163 8 5

L31 M 0 380 164 10 4848 05,135700 |19

132 M 0 270 165-169 23 484810, 135701 |15, 18, 21

P34 M 0 110 3 4849 44, 13 55 58

Legenda: Typ biotopu: M — tin odstaveného meandru, MU — Gsti odstaveného meandru do feky, B — back-
water, L — laterdlni vétev, anastomosa, Spojeni s fekou: H/D — na hornim i dolnim (ve sméru po proudu)
konci ting, D — jen na dolnim konci, 0 — tif je izolovana od feky, Vzdalenost tin€ od feky — méfeno kol-
mo od stfedu tin¢€, zaokrouhleno na desitky metra

Syntaxonomicky prehled rostlinnych spolecenstev

(pro tcely dalsiho hodnoceni a piipadnych odkazii — viz tab.1 — jsou spoleenstva
na urovni asociaci oznacena ¢isly)

Lemnion minoris de Bolos et Masclans 1955
1. Lemno minoris-Spirodeletum polyrhizae Koch 1954

Utricularion vulgaris Passarge 1964
2. Utricularietum neglectae Th. Miiller et Gors 1960

Nitellion flexilis (Corill. 1957) Krause 1969
3. Nitelletum flexilis Corill. 1957

Fontinalion antipyreticae Koch 1936
4. Fontinaletum antipyreticae Kaiser 1936

Nymphaeion albae Oberd. 1957
5. Nymphaeetum albo-luteae Nowinski 1928
nupharetosum (Timar 1954) V. Karpati 1961
6. Potametum natantis So6 1927
7. Polygonetum amphibii (natantis) So6 1927
8. Nupharetum pumilae Oberdorfer ex Th. Miiller et Gors 1960

Potamion lucentis Rivas-Martinez 1973
9. Elodeetum canadensis Eggler 1933
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Batrachion fluitantis Neuhéusl 1959
10. Potametum alpini Br.-Bl. 1949
11. Callitrichetum hamulatae Oberdorfer 1970
12. Myriophylletum alterniflori Steusloff 1939

Ranunculion aquatilis Passarge 1964
13. Ranunculetum aquatilis Géhu 1961

Phragmition communis Koch 1926
14. Typhetum latifoliae Lang 1973
15. Sparganietum ramosi Roll 1938
16. Equisetetum limosi Eggler 1931

Oenanthion aquaticae Hejny et Neuhéusl 1959
17. Sagittario sagittifoliae-Sparganietum simplicis R. Tx. 1953
18. Eleocharitetum palustris Ubrizsy 1948
19. Alopecuro aequatilis-Alismatetum plantaginis-aquaticae Bolbrinker 1984
20. Spolecenstvo s Eleocharis mamillata subsp. mamillata

Glycerio-Sparganion Br.-Bl. et Sissingh in Boer 1942
21. Glycerietum fluitantis Eggler 1933

Caricion rostratae Balatova-Tulackova 1963
22. Equiseto limosi-Caricetum rostratae Zumpfe 1929

Carici-Rumicion hydrolapathi Passarge 1964
23. Spolecenstvo s Potentilla palustris a Menyanthes trifoliata
24. Cicuto-Caricetum pseudocyperi Boer et Sissingh in Boer 1942

Sphagno-Utricularion Th. Miiller et Gors 1960
25. Sparganietum minimi Schaaf 1925

26. Spolecenstvo s Utricularia ochroleuca

Bidention tripartitae Nordhagen 1940
27. Bidentetum cernui Kobendza 1948

Littorellion uniflorae Koch 1926
28. Ranunculo flammulae-Juncetum bulbosi Oberdorfer 1957

29. Spolecenstvo s dominantnim druhem Eleocharis acicularis

Agropyro-Rumicion crispi Nordh. 1940
30. Rumici crispi-Alopecuretum aequalis Cirtu 1972

Charakteristika vegeta¢nich jednotek
Lemno minoris-Spirodeletum polyrhizae Koch 1954
Spolecenstvo se pomérné Casto vyskytuje zejména pii JV okraji zdjmového Uzemi,

v oblasti tzv. Zelnavskych tani, ktera je silné ovlivnéna vzdutim Lipenské prehrady. Vyse
proti proudu nebyl vyskyt spoleCenstva zaznamenan, ackoli druh Spirodela polyrhiza se
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roztrousené vyskytuje jako komponenta jinych cendz podél toku az k obci Pekna (obr.
3a). Dominantnim druhem je Spirodela polyrhiza, ktera také tvoii hlavni slozku biomasy.
Z dal$ich druhti byva pravidelné ptitomna Lemna minor, na tvorbé biomasy se vSak podili
jen minimalng. Spolecenstvo pokryva vodni hladinu ve stftedné hlubokych ¢astech tiini bez
vazby na ur€ity typ substratu na dné ramene (tab. 2). Ackoli spoleCenstvo preferuje spise
dlouhodobé¢ oslunéné vody (VicHerek et al. 2000), v oblasti P€kné byl druh Spirodela
polyrhiza zaznamenan 1 v tini z velké ¢asti zastinéné pobfeznimi vrbovymi porosty.
odpovida i soustfedény vyskyt spoledenstva v oblasti Zelnavskych tini, kde vyssi
koncentrace zZivin je podminéna tésnym sousedstvim Lipenské udolni nadrZe i ptitomnosti
intenzivné zemédé€lsky obhospodafovanych ploch na levobfeznich svazich nad fi¢ni
nivou. V ostatnich oligotrofn€jSich tsecich nivy situovanych vyse proti proudu se druh
prakticky nevyskytuje. Jedinou vyjimkou je tiil pod obci Pékna, kterd se nachézi na okraji
nivy a s nejveétsi pravdépodobnosti je ovlivnéna splachem Zivin z nedalekych intenzivné
obhospodafovanych a hnojenych pozemki na tdolnich svazich.

Spolegenstvo se v Cechach vyskytuje pomémé hojné v eutrofnich az mezotrofnich
vodach od planarniho do montanniho stupné. Osidluje stojaté i pomaleji proudici vody
(Vicuerek et al. 2000, Rypro 1999). Na podobnych stanovistich se vyskytuje 1 v oblasti
Skandinavie, pfi¢emz souvisly vyskyt druhu Spirodela polyrhiza zde kon¢i ptiblizné na
60° severni Sifky (DIERSSEN 1996).

Utricularietum neglectae Th. Miiller et Gors 1960

Spolecenstvo se vyskytuje roztrousené v dolnim, jthovychodnim tseku nivy od soutoku
Studené a Teplé Vltavy po vodninadrz Lipno. VySe proti proudu nad soutokem nebyl vyskyt
spoleCenstva ani druhu Utricularia australis zaznamenan (obr. 3a). Spolecenstvo osidluje
zejména stfedné hluboké az hlubsi Casti tini v mrtvych ramenech (s hloubkou od 40 cm
do 1 m), na dn€ vétSinou s bahnitym substratem ojedinéle se Stérkopiskem. Velmi Casto
se vyskytuje v kontaktu s biehovymi partiemi plovoucich raselinnych ostravkt (plaurd,
sensu RypLo 1989b). V oblasti Zelnavskych tini byl vyskyt spoleenstva zaznamenan i v
siln¢ zazemnénych ¢astech tini s aktudlni hloubkou vody 2-10 cm. Na téchto stanovistich
voda pravdépodobné kolisa v souvislosti s manipulaci hladiny v udolni nadrzi.

Strukturu spolecenstva ur€uje dominantni Utricularia australis. Z dalSich druhti se na
stavbé spolecenstva podili Elodea canadensis nebo od biehli do vodniho sloupce vstupujici
emersni formy Potentilla palustris & Glyceria fluitans. Casto byva s nizkou pokryvnosti
pfitomna Lemna minor. Porosty s Utricularia australis, osidlujici mél¢i vody v oblasti
Zelnavskych tini (snimky 156, 158), maji odlisny charakter dany zejména piitomnosti
(tab. 2). V této oblasti byly zaznamenany také bohaté kvetouci porosty bublinatek na
bahnitych, povlovnych bfezich tini, obnazenych po ptedchozim déletrvajicim poklesu
vody. Podobn¢ i submersni porosty bublinatek v celém sledovaném uzemi v roce 2004
hojné kvetly. Druh Utricularia australis se kromé toho v tizemi Casto vyskytuje i jako
slozka dalsich spolecenstev, napt. v as. Potametum natantis nebo Elodeetum canadensis.
V Cechach se spoledenstvo vyskytuje roztrousené po celém uzemi od plandrniho do
submontanniho stupné, i kdyz misty pod vlivem silné eutrofizace ustupuje (VICHEREK
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D Spirodela polyrhiza
Lemna minor
Utricularia ochroleuca
Utricularia australis
Nitella flexilis

Elodea canadensis

C I n O NN N M

Fontinalis antipyretica

Obr. 3a. Vyskyt vybranych druhd vodnich makrofyt v zajmovém tzemi.

et al. 2000). Misty se masové rozsifuje v noveé napusténych, neznecisténych nadrzich
(KRAHULEC et al. 1980). V oreofytiku mimo tizemi Sumavy se druh Utricularia australis
vyskytuje také v Jihlavskych a Zd’arskych vrsich (SLavik 2000). Spoleéenstvo vykazuje
atlanticko-subatlantické rozsifeni (PotT 1995).

Nitelletum flexilis Corill. 1957

Typické ponofené travniky tvofené dominantnim druhem Nitella flexilis byly v uzemi
zaznamenany jen vzacné ve dvou ramenech v Useku Vlitavy nad Mrtvym luhem (obr.
3a). Jednd se o druhové velmi chudéd spolecenstva preferujici spiSe hlubsi tiné (50-
100cm) (tab.2). Druh Nitella flexilis se kromé toho roztrouSen¢ a s nizkou pokryvnosti
vyskytuje 1 v dalSich spolecenstvech, zejména v as. Potametum natantis nebo Elodeetum
canadensis.

Rozsifeni spoledenstva v CR je nedostateéné znamé. Vyskytuje se roztrousens ve vyssich
polohach mezofytika, jen fidce v termofytiku (Ceskolipsko, K¥ivoklatsko, Ttebotiska

132



Tab. 2. Spolecenstva tiid Lemnetea (Lemno minoris-Spirodeletum: snimky 145,151, Utricularietum neg-
lectae: snimky 70, 96, 158, 156, 77, 91, 89), Charetea (Nitelletum flexilis: snimky 34,56) a Fontinaletea
(Fontinaletum antipyreticae: snimky 30, 58, 64, 93).

[Cislo snimku |145] 151 70 | 96 | 158 [ 156 [ 77 | 91 | 89 | 34 | 56 | 30 | 58 | 64 | 93 |

Kod ramene L26d L26d2 P20 L24a L27a L27a P23b P23mP23m P3 P15 P3 L16 L18 P230
S 5 8 8 5 5 3 8 &8 s s 38 8 §

Datum I e S I N
T T & 2 T T d 2 2 < < < d o g

Plocha snimku (m2) 16 16 16 16 16 16 16 10 10 16 10 10 16 10 10

Celkova pokryvnost (%) 100 100 90 100 95 80 70 95 95 100 80 95 60 80 80
o o o o w0 v 452 o o b= o Lo 8 &8 w

Hloubka VOdy (cm) ™ < @ Ire) S S % 8 © < ‘9 Ive) % < ‘C_> 8 e S

Dno b p $p b b b b b b § b b,k k k

Pocet druhl 3 2 5 4 6 7 4 8 9 2 2 3 5 3 2

Spirodela polyrhiza 5 5 . . . .

Utricularia australis . . 5 5 5 3 4 1 2 r

Lemna minor + + 1 1 + + + 1

Comarum palustre . . . + . . + + +

Glyceria fluitans . . + . 1 1 + +

Alisma plantago-aquatica . . . . 1 2

Alopecurus aequalis . . . . 1 4

Agrostis canina . . . . . . + + . . .

Nitella flexilis . . . . . . . . . 5 5 . . . .

Fontinalis antipyretica . . . . . . . . . . . 5 4 4 5

Elodea canadensis . . . 2 . . . + 1 1 . + . +

Warnstorfia fluitans . . . . . . . . 5

Callitriche cophocarpa . . . . . . . 5 .

Sphagnum fallax . . . . . . 2 . 1

Menyanthes trifoliata . . 2

Juncus bulbosus . . . . . . . . . . . . 2

Potamogeton natans + . . . . + . . . . . . .

Myriophyllum alterniflorum . . . . . . . . . . . . 1

Potamogeton alpinus . . . . . . . . . . . . . +

Potamogeton natans + . . . . +

Sphagnum flexuosum . . . . . . . 1

Druhy pfitomné pouze v jediném snimku, s nizkou pokryvnosti: Agrostis stolonifera 89: +, Callitriche hamulata 58: +, Carex rostrata 70: +, Equi-
setum fluviatile 30: +, Galium palustre 58: r, Lysimachia thyrsiflora 89: r, Phalaris arundinacea 156: +, Potamogeton alpinus 64: +, Sparganium
erectum 156: r.

panev, Ceskomoravska vrchovina) (Moravec et al. 1995). Preferuje hlubsi, priihledné,
spiSe oligotrofni a slabé kyselé vody (Port 1995, Dierssen 1996). Z Danska a oblasti
Skandinavie byly zaznamenany vysoce produktivni porosty v hloubkach az kolem 10
m (NYGaarD 1958, RINTANEN 1982). V oblasti Skandinavie se spolecenstvo vyskytuje i
v mirn€ tekoucich kyselych vodach (VoGe 1988).

Fontinaletum antipyreticae Kaiser 1936
Spolecenstvo se Fidce vyskytuje v celém sledovaném tseku vyjma oblasti Zelnavskych

tlini pii Gsti do nadrze Lipno (obr. 3a). Preferuje ¢asti tini s kamenitym dnem nebo dnem
s ptimési hrubsiho substratu v rozdilnych hloubkach. Druhové pomérné chudé submersni
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Nuphar pumila
Nuphar lutea
Potamogeton alpinus
Potamogeton natans
Polygonum amphibium

Batrachium aquatile

©® > & KO [ @

Myriophyllum alterniflorum

Obr. 3b. Vyskyt vybranych druhti vodnich makrofyt v zajmovém tizemi.

mechové spoleCenstvo, v némz dominantni slozku biomasy tvoti Fontinalis antipyretica
(tab.2). Ptitomnost fady dalSich druhti, vétSinou s nizkou pokryvnosti, je ziejmé do urcité
miry ndhodna a ovliviiuji ji i konkrétni podminky stanovisté. Druh Fontinalis antipyretica
muze vstupovat jako nepfiili§ vyznamna slozka i do jinych spolecenstev.

Spolecenstvo je vazano predevSim na rychleji proudici vody s kamenitym dnem, ve
stojatych vodach se vyskytuje méné casto. Snasi i silné zastinéni (Rypro 1999). V oblasti
Vltavského luhu se vedle tini hojné¢ vyskytuje predevSim v fecisti Vitavy (RyprLo
1998a).

Nymphaeetum albo-luteae nupharetosum (Timar 1954) V. Karpati 1961

Zaznamenano pouze ve dvou ramenech situovanych v SZ ¢asti a pti JV okraji sledovaného
useku Vltavy (obr. 3b). Druhové velmi chudé spoleCenstvo s dominantnim Nuphar
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lutea, ktery také tvoii témét veSkery objem biomasy. Hloubka tini v mistech vyskytu
spolecenstva se pohybovala mezi 50-100 cm, dno je tvofeno piskem pfip. Stérkopiskem
(tab. 3). Jesté v roce 1999 byl ve sledovaném tzemi zaznamenan vyskyt porostu s Nuphar
lutea v rameni €. P1 na pravém biehu Vltavy pod obci Dobra (obr. 2). V roce 2004 jiz
nebylo mozné tento vyskyt potvrdit.

Spolecenstvo se vyskytuje pomérné bézné v nizsich teplejSich polohach termofytika 1
mezofytika, ve stojatych i pomalu proudicich mezotrofnich az eutrofnich vodach (Rypro
1999). V nizsich polohéch (napt. Podébradsko, Ktivoklatsko) byvaji porosty fazené do
subas. Nymphaeetum albo-luteae nupharetosum obohaceny o nékteré teplomilnéjsi druhy,
k nimzZ patii napt. Myriophyllum spicatum, Ceratophyllum demersum nebo Potamogeton
pectinatus. V oreofytiku se spoleenstvo objevuje spise jen roztrousend, mimo Sumavu
napf. v oblasti Zd’arskych a Jihlavskych vrchii (SLavik 2000).

Nupharetum pumilae Oberdorfer ex. Th. Miiller et Gors 1960

V z4jmovém Uzemi se spolecenstvo vyskytuje roztrousené v tseku od soutoku Teplé a
Studené Vltavy po Zelnavské tiné (obr. 3b). Vedle dominantniho druhu Nuphar pumila
se pravidelné objevuji také Elodea canadensis a natantni lemnidy, zejména Lemna minor.
V zemi byly zaznamenany porosty s vyznamngj$im zastoupenim Utricularia australis.
Porosty Nuphar pumila zde osidluji nejcastéji sttedné hluboké (30-60 cm), nezastinéné
nebo jen slabé zastinéné ¢asti tiini s bahnitym 1 pis€itym substratem (tab. 3). Nuphar pumila
byl v izemi zaznamendn také jako soucést jinych spolecenstev, nejcastéji as. Elodeetum
canadensis. Porosty druhlt Nuphar pumila a N. lutea rostou v oblasti Vitavského luhu
izolovang, spole¢ny vyskyt nebyl v iIzemi zaznamenan.

As. Nupharetum pumilae piedstavuje v CR reliktni spoledenstvo. Ceskomoravské arela
ziejmé& pronikl se subarktickou, pfipadné boredlni vegetaci jiz v prubéhu pleistocénu
(Soukurova et al. 1984). Paleobotanické vyzkumy (Jankovska 1980) dokladaji vyskyt
druhu u Ceskych Velenic jiz v pozdnim glacialu pfiblizng pied 12 tisici lety. To ukazuje
na kontinuitu vyskytu stuliku malého v jiznich Cechach, lze tedy tento druh povazovat za
glacidlni relikt. Druh se vyskytuje vzacné v mezofytiku a oreofytiku v jiznich Cechach,
na Ceskomoravské vrchoving a v Jihlavskych vrsich. KiiZenci s Nuphar lutea (Nuphar
X spenneriana) se Casto objevuji v mistech spolecného vyskytu obou druht (HENY &
Sravik 1988).

Potametum natantis So6 1927

Hojné se vyskytujici spolecenstvo v celém sledovaném tiseku nivy (obr. 3b). Dominantnim
druhem s nejvétSim podilem na objemu biomasy je Potamogeton natans, v porostech
se Casto objevuji Elodea canadensis a Lemna minor, méné pak Sparganium emersum.
V tzemi byly lokalné zaznamendany typy s vyraznym podilem Utricularia australis, popft.
Spirodela polyrhiza. SpoleCenstvo se nejcastéji vyskytuje v mel¢ich az sttednéhlubokych
usecich tini (do 50cm) pfevazné s bahnitym substratem na dné (tab. 3).

V Cechach diive bézné rozsifené spoleéenstvo od planarniho do submontanniho stupné,
v posledni dob¢ vSak ustupujici, zejména v nizSich polohéach. V Polabi se vyskytuje jiz jen
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vzacné, prakticky zde vymizelo z pfirozenych fi¢nich tliini a objevuje se spise v drobnych
stojatych vodéach antropogenniho ptivodu. Spolecenstvo je vazano zejména na oligotrofni
az mesotrofni vody s bahnitym dnem, snasi i Gaste¢né zastinéni (RypLo 1999). Casta
pritomnost druhu Elodea canadensis, charakteristicka pro porosty ve Vltavském luhu,
nebyla ve snimkovém materialu z niz§ich poloh zaznamenana (Rypro 1999, 2005).

Polygonetum amphibii (natantis) So6 1927

V {izemi zaznamenano pouze maloplo$né v oblasti Zelnavskych tini, v useku vyrazné
ovlivnéném vzdutim Lipenské nadrze (obr. 3b). Porosty s dominantnim Polygonum
amphibium porastaly mélké brehové partie vétSinou s bahnitym substratem.
Spoledenstvo s roztrousenym vyskytem v CR. Piedstavuje inicialni stadia zardstani
oligotrofnich az eutrofnich vodnich nadrzi s kolisavym vodnim rezimem (Rypro 1999).
Druh Polygonum amphibium je uvadén i jako indikator zvySenych koncentraci fosfath
v prostiedi (PorT 1995).

Elodeetum canadensis Eggler 1933

Spolecenstvo se hojné vyskytuje v celé oblasti Vitavského luhu, s vyjimkou nékterych
mensSich izolovanych tiini. Méné Casté je také v nejspodné&jsim jihovychodnim useku nivy
v oblasti Zelnavskych tini, jejiz vody jsou jiz pod vlivem Lipenské nadrze (obr. 3a). Hlavni
slozkou spolecCenstva je submersni Elodea canadensis, v natantni vrstvé byva pravidelné
a vétSinou s malou pokryvnosti ptfitomen druh Lemna minor. Z dalSich natantnich
druhti se objevuji Nuphar pumila a Potamogeton natans. V submersni vrstvé byla misty
zaznamenana také Utricularia australis. SpoleCenstvo se vyskytuje v oslunénych i mirne
zastinénych tlnich, nejcastéji s bahnitym, popi. bahnitopis¢itym substratem a rozdilnou
hloubkou vody (tab. 4). Druh Elodea canadensis se také velmi Casto vyskytuje jako
soucast celé fady dalSich spolecenstev vodnich makrofyt.

V Cechach je spoleenstvo roziifeno od plandrniho do montanniho stupné (RypLo 1999)
s optimem v mezofytiku. Castéji se vyskytuje v drobnych vodnich tocich, spise nez ve
stojatych vodéch. Preferuje Cisté, prithledné vody, eutrofni aZ mezotrofni. V posledni
dobé¢ obzvlasté v eutrofnich vodach expanduje neofyt Elodea nuttallii (PotT 1995), tento
druh vSak nebyl dosud ve Vltavském luhu zaznamenén.

Potametum alpini Br.-Bl. 1949

V tlnich Vltavského luhu se porosty s Potamogeton alpinus vyskytuji velmi vzacné
(pouze ve dvou tlnich, viz obr. 3b) v porovnani s feciStém Vltavy, kde jsou zastoupeny
hojné&ji. Na struktute spoleCenstva se dale podileji zeyjména Elodea canadensis a Lemna
minor. Druh byl zaznamenan v tlnich s bahnitym substratem v rozpéti hloubek od 20 do
90 cm (tab. 4). Kromé nami zaznamenanych lokalit byl druh Potamogeton alpinus v roce
1977 sbiran i v tini na levém biehu Vltavy 1,3 km ZJZ od Zelnavy (leg. S. Kudera, CB),
ktera pravdépodobné odpovida tini &. L26 v oblasti Zelnavskych tini.

V Cechach dnes jiz pomérné vzacné spoleéenstvo (RypLo 1999), roztrousend se vyskytuje
v mezofytiku, v termofytiku jiz zfejmé vymizelo. Na Sumavé byl druh nedavno nalezen
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také v drobnych thikach antropogenniho plivodu (jamy po grandtu) ve vojenském
vycvikovém prostoru severné¢ od Hornovltavského luhu (VyprovA & Pavricko 1999).
Vyskytuje se v tekoucich i stojatych oligotrofnich vodach s dokonalou prihlednosti, snasi
1 pomérné velké zastinéni. Ve stfedni Evropé obecné ustupuje v disledku eutrofizace
(Pott 1995).

Callitrichetum hamulatae Oberdorfer 1970

V oblasti Vitavského luhu bylo spolec¢enstvo zaznamenané pouze v jediné tini (tab. 5),
ackoli druh Callitriche hamulata se obcas s niz$i pokryvnosti objevuje 1 jako slozka jinych
spoleCenstev vodnich makrofyt osidlujcich tin€ (napt. Elodeetum canadensis) (viz obr.
3d). Kromé toho je toto druhoveé velmi chudé spolecenstvo pomérné hojné zastoupeno
v nejriznéjSich drobnych pfitocich i v samotném fecisti Vitavy.

V Cechach se spoledenstvo vyskytuje piedeviim v drobnych tekoucich vodach
v mezofytiku a oreofytiku. Stojaté vody osidluje pomérn¢ zfidka.

Mpyriophylletum alterniflori Steusloff 1939

Spolecenstvo se roztrousené vyskytuje v tlnich v celém sledovaném tseku nivy (obr. 3b).
Dominantni Myriophyllum alterniflorum v submersni vrstvé ma vétSinou niz$i pokryvnost.
V slabé&ji vytvotfené natantni vrstvé se obcas objevuji Lemna minor, Potamogeton natans
nebo Nuphar pumila. SpoleCenstvo osidluje rizn€ hluboké tin€ zpravidla s bahnitym
nebo pisCitym dnem a snési i ¢asteCné zastinéni (tab. 4). Kromé drobnych stojatych vod
v niveé vytvaii hojn€ porosty v samotném tecisti Vltavy (Rypro 1998a).

Druh se pivodné vyskytoval vzacné v oreofytiku a v hornich polohdch mezofytika,
predevsim v tekoucich vodach, fidce v tlnich. V soucasné dobé¢ jiz vymizel z Otavy,
jezera Laka (CeLakovsky 1882a, 1883) a z Ceskomoravské vrchoviny (CHAN 1999).
V tekoucich vodach se objevuje jiz jen na toku Vltavy po BorSov n. Vltavou (RyprLo &
VYDROVA 2000), v posledni dobé& byl zaznamenan i v Roznové v Ceskych Bud&jovicich
(Prach, ustni sdé€leni).

Ranunculetum aquatilis Géhu 1961

V oblasti Vltavského luhu je toto druhové chudé spolecenstvo (tab. 4) vazano pouze na
oblast Zelnavskych tiini nad piehradou Lipno (obr. 3b). Zde se vyskytuje spise v hlubsich
castech nékdejsiho, dnes jiz odstaveného tecisté¢ Vltavy. Druh Batrachium aquatile zde
vstupuje i do spolecenstev Nupharetum pumilae a Potametum natantis.

V Cechach obecn& hojné spoletenstvo vézané na eutrofngjsi vody v kolinnim az
submontdnnim stupni, v humidnéjSich okrscich na bazemi chudych pidach (Moravec
1995).

Typhetum latifoliae Lang 1973

Spoleéenstvo se nepiilis ¢asto vyskytuje pouze v oblasti Zelnavskych tini (obr. 3¢), kde
zarusta mélké deprese v mistech nékdejSich zcela zazemnénych mrtvych ramen nebo

139



Sparganium minimum
Sparganium emersum
Sparganium erectum
Typha latifolia
Equisetum fluviatile
Alisma plantago-aquatica

Bolboschoenus yaggeri

B PP K O© N O @

Eleocharis mamilata

Eleocharis acicularis

>

®

Eleocharis cf. palustris
Obr. 3c¢. Vyskyt vybranych druhti vodnich makrofyt v zdjmovém uzemi.

bahnité obcas zaplavované biehy dnes jiz odstaveného fecisté Vitavy. Vedle dominantniho
druhu Typha latifolia byvaji v ne pln€ zapojenych porostech lemnidy (Spirodela polyrhiza,
Lemna minor). Casto je s nizkou pokryvnosti piitomen druh Galium palustre (tab. 5).
V Cechéach bézné rozsitené spoletenstvo od planarniho do montanniho stupné (RypLo
1999).

Mimo popisované spolecenstvo se druh Typha latifolia v oblasti Vitavského luhu vyskytuje
i na zraselin€lych plovoucich plaurech, které se podili na zazemnovani mrtvych fi¢nich
ramen. Zde je soucasti atypickych ostficovoraselinikovych spolecenstev s Menyanthes
trifoliata, Carex canescens a Peucedanum palustre pravdépodobné spadajicich do sv.
Sphagno recurvi-Caricion canescentis (Burkova et al. 2005).

Sparganietum ramosi Roll 1938

Ve sledovaném useku nivy pomérné hojné spolecenstvo, osidluje nejcastéji melké vody
(0-50 cm) pii bahnitych biezich tini, pravidelné byva vytvoieno pii dolnim (po proudu)
usti slepych ramen do feky (obr. 3¢). Dominantou vétSinou ne plné zapojenych porosti
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Tab. 5. Spolecenstva tiidy Phragmito-Magnocaricetea (Typhetum latifoliae: snimky 143, 131, Spargani-
etum ramosi: snimky 149, 142, 41, 166, 37b, 162, 50, 29b, 63, Equisetetum limosi: snimky 38-40, 48, 62,
102, 36, 59).

Cislo snimku 143 131 149 142 41 166 37b 162 50 29b 63 38 39 40 48 62 102 36 59

Kod ramene L26d L26c L26d2 L26d L6 L32 P4 129 L1 P2 L17 L6 L6 L6 LM L17 L24b P4 L17
g T T v T v I T T T T S
S 888888 838888888 8 g 8 8

Datum P O S A T S T S A S A~ A S A R S A S AR S A
@@ @ ® OV N QY N BN NN NN NN~ %9~~~
T T T T ¢ T ¥ T ¥ ¥ d ¥ ¥ £ & o 2 ¢ o

Plocha snimku (m2) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Celkova pokryvnost (%) 80 80 100 90 80 70 70 90 40 80 15 90 90 100 70 100 50 20 10

o ' ' '

Hioubka vody (cm) °© 3 & o § cuvR2 838388328 8g8%° 8 8

Dno b b b b b b b b b b bS b b b b p p $p

Pocet druhl 8 13 8 8 3 5 3 6 1 2 3 2 4 1 2 3 4 3 3

Typha latifolia 4 3 . 1 . . . .

Sparganium erectum . . 5 5 4 4 3 3 3 2 . r . . . . . .

Equisetum fluviatile . . . T . .+ 5 5 5 4 5 2 2 2

Alisma plantago- 1 2 3

aquatica

Glyceria fluitans + 4+ r 1 2

Carex rostrata + o+ . + 1 +

Eleocharis cf. palustris . + 1 .

Phalaris arundinacea + . + . . . . . . . . . r . . . . +

Potamogeton natans . . . . . . + . . 3 . . . . 1 . . + .

Elodea canadensis . . . . . . . . . . 1 . . . . 4 2 . +

Spirodela polyrhiza 4 . 5 2 . . . . . . . . . . . . .

Utricularia australis . . . 1 . . . + . . . . . . . . 2

Bidens sp. . . . . . 2

Carex gracilis . 1 . . . .

Carex vesicaria . . . . . 1

Cicuta virosa 1 . + 4+

Galium palustre + o+ . . . . . . . . . . . . . . .

Lemna minor . 1 . . . . . . . . . . . . . . +

Solanum dulcamara . 4

Druhy pfitomné pouze v jediném snimku, s nizkou pokryvnosti: Alopecurus aequalis 142: +, Bidens cernua 143: +, Bidens tripartita
143: +, Callitriche hamulata 41: +, Carduus personata 131: +, Potentilla palustris 62: +, Epilobium roseum 131: r, Filipendula
ulmaria 131: r, Lycopus europaeus 143: +, Lysiamchia thyrsiflora 131: +, Peucedanum palustre 131: +, Scutellaria galericulata 131:
+, Spiraea salicifolia 131: +, Calliergon cordifolium 131: +.

je Sparganium erectum subsp. microcarpum, z dalSich druhl jsou Castéji zastoupeny
Alisma plantago-aquatica a Glyceria fluitans. Natantni vrstva je vyvinuta spiSe slabé
a nepravidelné, v Ustich ramen ji tvoii Potamogeton natans, pti biezich tiini v oblasti
Zelnavskych tini Spirodela polyrhiza (tab. 5). V zajmovém uzemi se spoleéenstvo ¢asto
vyskytuje také v tiSinach a pfi bfezich recentniho fecisté Vltavy.

V Cechach hojné zejména v planarnim a kolinnim stupni s vazbou na eutrofni stojaté i
pomalu proudici vody (Rypro 1999).

Equisetetum limosi Eggler 1931

Pomérné hojné se vyskytujici spolecenstvo v celém sledovaném useku nivy. Porosty
jsou obvykle druhové chudé s dominantnim druhem Equisetum fluviatile pti rizném
celkovém zépoji (tab. 5). Vyskytuji se v mél¢ich zazemnujicich partiich tini s bahnitym
dnem, nejcastéji v hloubkach do 30-50 cm. Z dalSich druhii byva v submersni vrstvé
ob¢as zastoupena Elodea canadensis. V Cechach dosud pomérné hojné spole¢enstvo
oligotrofnich aZ mesotrofnich stojatych i mirné proudicich vod (Rypro 1999). V nizinach
vzacnéji, ustupuje v disledku eutrofizace (Rypro 2005).
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Sagittario sagittifoliae-Sparganietum simplicis R. Tx. 1953

Spolegenstvo se vyskytuje spise v dolnim useku nivy pii okraji Zelnavskych tini dale od
Lipna. Druh Sparganium emersum se vSak jako minoritni slozka jinych cen6z objevuje
v celém sledovaném useku ficni nivy (obr. 3¢). Porosty s dominantnim druhem Sparganium
emersum jsou vétSinou ne plné zapojené, z dalSich druhti se v nich pravidelné objevuji
napt. Elodea canadensis a Alisma plantago-aquatica. Osidluji spise sttedné hluboké casti
tini s bahnitym substratem na dné (tab. 6). Krom¢ tini se Sparganium emersum hojné
vyskytuje 1 v fecisti Vltavy.

V Cechach pomérné b&zné spoledenstvo stojatych i proudicich vod od planarniho do
montanniho stupné (Rypro 1999).

Eleocharitetum palustris Ubrizsy 1948

Druhové bohatsi spoledenstvo se soustfedénym vyskytem v oblasti Zelnavskych tini pii
jihovychodnim okraji nivy (obr. 3¢). Porosty vytvéaieji piechody mezi litoralni a limnickou
fazi pti bahnitych okrajich tini a odstaveného starého tecisté Vltavy. Z diagnostickych
druhti svazu Oenanthion aquaticae se na skladbé porostti podili jen dominantni Eleocharis
palustris a Alisma plantago-aquatica, z ostatni druhli byvaji pravidelné piitomny
Sparganium erectum, Glyceria fluitans, v natantni vrstvé pak Lemna minor i Spirodela
polyrhiza (tab. 6).

V Cechéch hojné se vyskytujici spole¢enstvo od planarniho do montanniho stupné s vazbou
na mélké vody (Rypro 1999). Casto predstavuje pionyrska nebo ndhradni sukcesni stadia
vysokych rakosin pfi zartistani obnazenych bahnitych biehti a zazemnénych ¢asti stojatych
vod (PotTt 1995).

Alopecuro aequatilis-Alismatetum plantaginis-aquaticae Bolbrinker 1984

Spoledenstvo soustiedéno piedev§im v oblasti Zelnavskych tini, druh Alisma plantago-
aquatica se vSak 1 jako nepftili§ vyznamna slozka jinych spolecenstev fidce vyskytuje i
vyse proti proudu v hornich ¢astech nivy (obr. 3¢). V porostech se pravidelné objevuje
Sparganium erectum a natantni lemnidy (Lemna minor 1 Spirodela polyrhiza). Zaristaji
melké vody s hloubkou do 20 cm a bahnitym dnem v zazemnénych ¢astech ramen, Casto
pfi jejich usti do nékdejsiho feciste Vitavy (tab. 6).

Spoledenstvo se vyskytuje od termofytika hojné po celém tzemi CR v Siroké skale
trofickych podminek a bez vyraznéjsi vazby na typ substratu.

Spolecenstvo s Eleocharis mamillata subsp. mamillata

V Hornovltavském luhu vzacné, nalezeno pouze na jediné lokalité na levém biehu Vitavy
severn¢ od Mrtvého luhu (obr. 3¢). Dominantnim druhem v porostu je Eleocharis mamillata
subsp. mamillata, s mensi pokryvnosti je zastoupena Carex rostrata. Na struktufe porostu
se s vysokou pokryvnosti podili Calliergon cordifolium (tab. 6). SpoleCenstvo se na dané
lokalité vyskytuje v zazemnéné ¢asti tiné odtiznutého fi¢niho meandru.
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Menyanthes trifoliata

LI

Comarum palustre

X

Glyceria fluitans
Alopecurus aequalis
Bidens radiata
Bidens cernua

Callitriche cophocarpa

e B P> ®» o

Callitriche hamulata

Obr. 3d. Vyskyt vybranych druhti vodnich makrofyt v zajmovém tzemi.

Glycerietum fluitantis Eggler 1933

Spolecenstvo bylo zaznamenano nejcastéji v jihovychodnim spodnim useku nivy, fidce se
vyskytuje 1 vySe proti proudu (obr. 3d). Druh Glyceria fluitans je ptitomen bézné€ v celém
sledovaném uzemi. Z dalSich druht se na skladbé porostli nepravidelné podileji napf.
Phalaris arundinacea, Alopecurus aequalis a Sparganium erectum (tab. 6).

Spolecenstvo se bézné vyskytuje v tekoucich vodéch (jako biehové porosty podél mensich
tokll) zejména v mezofytiku, v nizinach je vzacnéjsi (Moravec 1995).

Equiseto limosi-Caricetum rostratae Zumpfe 1929
Spolecenstvo hojné se vyskytujici v celém useku nivy. Vedle dominantniho druhu
Carex rostrata se uplatituje v porostech zejména Elodea canadensis, Lemna minor a

v jihovychodnim cipu nivy také Cicuta virosa. Porosty osidluji zejména mélké biehové
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partie a zazemnéné ¢asti tini s bahnitym dnem (tab. 6). Kromé& zminénych porosti ze sv.
Caricion rostratae (Magnocaricetalia) se Carex rostrata v uzemi Casto vyskytuje také
jako dominantni druh kratkostébelnych ostiicovoraSelinikovych porosta ze sv. Sphagno
recurvi-Caricion canescentis (Scheuchzerietalia palustris), které utvafeji plovouci
raSelinikové plaury nebo osidluji siln¢ zamokiené nelesni deprese v okoli vrchovist'.
Ptivodné v Cechach pomérné hojné, byt maloplo$né rozsitené spoleéenstvo od kolinniho
do montanniho stupné. V soucasné dob¢ rychle ustupuje predevsim v disledku odvodnéni
a intenzivniho zeméd¢€lského hospodareni. Hojnéji je zachovéano predevs§im v horskych a
podhorskych oblastech v mezofytiku a oreofytiku (Moravec 1995). Spolecenstvo preferuje
zejména oligotrofni kyselé prostiedi, Casto se podili na utvareni litoralniho pasma Zivinami
chudych stojatych vod nebo vytvari nizké porosty v silné¢ zamokienych depresich se
snizenym odtokem. Carex rostrata ovsem patii mezi druhy s Sirokou ekologickou valenci
v boredlni zén¢€, kde byva vyznamnou slozkou spolecenstev Magnocaricion i Caricion
lasiocarpae (PotT 1995, DIERSSEN 1996, DIERSSEN & DIERSSEN 2001).

Emersni porosty s Potentilla palustris a Menyanthes trifoliata

Spolecenstvo se pomérné hojné 1 kdyZ maloplo$né vyskytuje v celém sledovaném useku
nivy. Pouze v oblasti Zelnavskych tini, s vyjimkou jeji nejseverndjsi ¢asti, téméf chybi
(obr. 3d). Vytvafi charakteristickou 0,5-1,5 m Sirokou pfechodnou zoénu mezi okrajem
zraSelinélych plauri a vegetaci vodnich makrofyt ve vodnim sloupci tlini, nejcastéji
v hloubce 20-60 cm v partiich s bahnitym, organogennim substratem na dné. Hlavni
slozkou spolecenstva jsou Potentilla palustris, ptipadné Menyanthes trifoliata, kotenujici
ve dné a vystupujici nad hladinu. V submersni vrstvé byva pravidelné ptitomna Elodea
canadensis, misty s Utricularia australis, Warnstorfia fluitans a raseliniky, v natantni
vrstvé Lemna minor. Od okraje plaurt vstupuji do spolecenstva Lysimachia thyrsiflora a
Galium palustre (tab. 7).

Obtizné zaraditelné liniové spolecenstvo, dosud nebylo ziejme samostatné rozliSovéano,
rozsiteni v CR nedostateéné znamé. Velmi podobny typ cendz uvadi Port (1996) jako
Carici-Menyanthetum So6 1955 (ze sv. Magnocaricion elatae). Toto spolecenstvo, stejné
jako vySe zminéné Sumavské typy, vstupuje od biehli do oteviené vody a postupnou
sukcesi vytvafi vice zapojené porosty. Preferuje raselinné mesotrofni vody. Pott (1996)
rovnéZ diskutuje moZznost jejich zafazeni jen jako rudimentarni spolecenstva sv. Caricion
lasiocarpae.

Cicuto-Caricetum pseudocyperi Boer et Sissingh in Boer 1942

Spoledenstvo roztrousené se vyskytujici pouze v oblasti Zelnavskych téini. V porostech
dominuje Cicuta virosa, z dalSich druhli byvaji ptitomny Solanum dulcamara, Carex
rostrata, Potamogeton natans, v natantni vrstvé se Spirodela polyrhiza 1 Lemna minor
(tab.7). Spolecenstvo liniové osidluje mélké biehové partie tini a odstaveného fecisté
Vltavy, kde vytvati zonu sirokou 0,5-2 m. Kromé toho Cicuta virosa v oblasti Zelnavskych
tlini Casto vyskytuje i v porostech Carex rostrata (Magnocaricetalia) zarustajicich jiz zcela
zazemnéna fi¢ni ramena. S ohledem na blizkost Lipenské vodni nadrze 1ze u vSech téchto
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stanovist’ piredpokladat silné kolisani vodni hladiny v dasledku manipulaci s hladinou v
nadrzi.

Spoledenstvo se na uzemi CR vyskytuje od planarniho po kolinni stupefi (MoraVEC 1995).
Zatazeni cen6z z Hornovltavského luhu, ve kterych chybi diagnostické druhy jako Carex
pseudocyperus, Menyanthes trifoliata nebo Rumex hydrolapathum, do okruhu as. Cicuto-
Caricetum pseudocyperi je ovsem diskutabilni. Druh Cicuta virosa ma v Sumavském
oreofytiku udédvano vyskové maximum svého vyskytu (Horni Plana 700 m). Nami
zaznamenan¢ lokality byly v nadmotské vysce 725 m.

Sparganietum minimi Schaaf 1925

Velmivzacné se vyskytujici spoleenstvo, zaznamenané pouze vjediné tini v severozapadni
¢asti Hornovltavského luhu u obce Dobré (obr. 3¢). Porosty se Sparganium minimum jsou
odtud znamy od roku 1992 (Rypro 1998b). Vedle dominantniho Sparganium minimum
jsou stalou sloZzkou spolecenstva také submersni Potamogeton natans a Elodea canadensis,
misty i natantni Lemna minor.

Porosty zarustaji sttedné¢hluboké (60 cm) ¢asti tiini s bahnitym a Stérkopiscitym substratem
na dné (tab.7).

(Pott 1996). V Ceské republice pomérné vzacné spoleenstvo, vyskytuje se v kolinnim
az submontannim stupni v celém tizemi, v soucasné dob¢ vsak rychle ustupuje v disledku
odvodnéni a vyhrnovani rybnikti (Moravec 1995). V minulosti druh Sparganium minimum
uvadén rovnéz z rybnika Ol§ina na Sumavé (HoLus & SKALICKY 1959). Druhové pomérné
chudé spoleCenstvo, vyznacujici se nestdlosti ve floristickém slozeni a nepravidelnosti
vyskytu v jednotlivych letech. Preferuje okraje raselinnych vodnich nddrzi, rybniky a
mocaly, zivinami chudé, s oligotrofnimi az dystrofnimi vodami a sklonem k zazemiiovani
(Sravik 1969). Z oblasti Skandinavie udavano jako as. Sparganio minimi-Utricularietum
intermediae R.Tx. 1937 se severni hranici rozSifeni ve stfedni boredlni zoné ve Finsku.
Spolecenstvo je zde soucasti zazemiiovaci hydrosérie na dystrofnich az mesotrofnich
vodach, velmi Casto zartistd jamy po t€zb¢ raselinist’ (DIERSSEN 1996).

Spolecenstvo s Utricularia ochroleuca

Vzacné a maloplosné se vyskytujici typ spoleCenstva. Bylo zaznamenano pouze v SZ
¢asti zemi, ve tfech tlinich v useku proti proudu nad Mrtvym luhem (obr. 3a). Ttnég jsou
ve témet vSech pripadech izolovany od recentniho fecisté¢ Vltavy. Spolecenstvo osidluje
hlubsi ¢asti tini (s hloubkou 1 m a vice), vzdy pfi okraji plovoucich raSelinnych ostritvk.
Substrat na dné€ byl ve vétsing pripadu piscity, misty s pfimési drobného stérku. Utricularia
ochroleuca nemusi byt ve spolec¢enstvu vzdy dominantnim druhem, obvykle vSak tvoii
pfevaznou ¢ast biomasy. Stalou slozkou spolecenstva je ddle Lemna minor, vyskytujici se
obvykle s vysokou pokryvnosti, a Lysimachia thyrsiflora, vstupujici do vodniho sloupce
z navazujicich raselinnych plaurti, podobn¢ jako Sphagnum flexuosum nebo Menyanthes
trifoliata (tab. 7). Casto se vyskytuji také Carex rostrata a Potentilla palustris. Na rozdil
od Utricularia australis byla populace U. ochroleuca v roce 2004 na vSech sublokalitach
kompletn¢ sterilni.
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Ttebonisku, kde osidluje raselinis$té na okrajich rybnikii. Déle se vyskytuje u FrantiSkovych
Lazni; na Jesttebském raselinisti byla pravdépodobné vysazena (Scavik 2000).

Bidentetum cernui Kobendza 1948

V Hornovltavském luhu jen misty na obnazenych bahnitych bfezich odstaveného fecisté
Vltavy, pouze v oblasti Zelnavskych tini (obr. 3d). Ochuzené spoleéenstvo, vedle
dominantniho druhu Bides cernua byly zaznamenany Alopecurus aequalis a Glyceria
fluitans (tab. 7).

V ramci CR roztrouseng, hojnéji v jihogeskych panvich, na Ceskomoravské vrchoving a
ve Sluknovské pahorkating (Moravec 1995).

Ranunculo flammulae-Juncetum bulbosi Oberdorfer 1957

V tzemi jen fidce se vyskytujici spole¢enstvo na bahnitych obnazenych biezich tini (tab.
7).

Spolecenstvo s dominantnim druhem Eleocharis acicularis

Ridce na bahnitych biezich tini v celém sledovaném tseku nivy (obr. 3c). Druhové
bohatsi, ne vSak zcela typické spolecenstvo, kromé¢ dominantniho druhu Eleocharis
acicularis chybi vétsina diagnostickych druhtl sv. Bidention tripartitae. Z dalSich druhti
se pravidelné objevuji Alisma plantago-aquatica, Galium palustre, Glyceria fluitans,
Ranunculus flammula, Calliergon cordifolium.

Rumici crispi-Alopecuretum aequalis S06 1947

Spoledenstvo zaznamenano pouze v oblasti Zelnavskych tini, kde se objevuje na
bahnitych biezich tini 1 odstaveného fecisté Vltavy, a v zcela zazemnénych, dlouhodobé;ji
pieplavovanych ¢astech ramen s mélkou vodou do 20-30 cm (obr. 3d). Vedle dominantni
Alopecurus aequalis se na stavbé spolecenstva podili hlavné Glyceria fluitans misty
s Alisma plantago-aquatica.

Spolecenstvo se hojné vyskytuje na celém uzemi republiky (Moravec 1995).

Sukcesni vazby mezi spoleCenstvy pri terestrizaci tini

Celkem bylo v oblasti Hornovltavského luhu rozliSeno a charkterizovano 30 rostlinnych
spolecenstev vodnich makrofyt a spoleCenstev, jez se ucastni prvnich fazi zazemnovani
fi¢nich ramen. Z toho osm spolegenstev se vyskytuje pouze v oblasti Zelnavskych tini,
které jsou jiz z vétsi ¢asti pod vlivem Lipenskeé udolni nadrze a v dsledku toho se vyznacuji
odlisnymi hydrologickymi i trofickymi pomé&ry. Piehled vSech rostlinnych druht, jez se
podileji na utvareni zjisténych spolecenstev a ticastni se prvnich fazi terestrizace lentickych
a semi-lentickych stanovist’ ve sledovaném tseku nivy, je uveden v Ptiloze 1. Celkem
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bylo zaznamenano 63 druhti vyssich rostlin a 8 druhit mechorosti a jeden druh makrofytni
rasy.

Schematické znazornéni hydrosérie pii zazemilovani izolovanych tini spontanné
odfiznutych meandri nachézejicich se ve sledovaném tseku nivy mimo oblast, ktera je
pod vlivem vzduti Lipenské nadrze, je uvedeno na obr. 4. V prvnich fazich terestrizace se
uplatiiujipredevsim spolecenstvatvorend submersnimianatatnimidruhy vodnich makrofyt,
v nichz jako nejvyraznéjsi a nejcastéj$i dominanty vystupuji zejména Potamogeton natans,
Nuphar pumila, Elodea canadensis a Utricularia australis. Vzéacné jsou tato spolecenstva
utvafena 1 druhy Potamogeton alpinus, Nitella flexilis nebo Utricularia ochroleuca.
Pravidelné je soucasti téchto spolecenstev Lemna minor, na celkovém objemu biomasy
se vsak zpravidla podili jen omezené. SpoleCenstva této skupiny vodnich makrofyt se
podileji na zazemnovani tini ode dna, tedy procesem ktery je bézny pro terestrizaci spise
mezotrofnich a eutrofnich stojatych vod.

Nékteré tin¢ v Hornovltavském luhu jsou vSak soucasné zazemmiovany i zarlistanim
po hlading, a sice vegetaci vytvarejici plovouci ostrivky zvané plaury. Tyto ostrivky
jsou budovany kratkostébelnymi ostficovoraselinikovymi spoleCenstvy ze sv. Sphagno
recurvi-Caricion canescentis, jejichz strukturu a fyziognomii urcuji zejména druhy
Carex rostrata, C. canescens, C. limosa, Peucedanum palustre, Lysimachia thyrsiflora,
Potentilla palustris, Sphagnum fallax a S. flexuosum. Vzéacnéji se tvorby raselinnych
plaurti ucastni také Menyanthes trifoliata nebo Typha latifolia. Pti okrajich raselinnych
plaurti a misty také podél neraSelinnych biehii ramen se vytvari charakteristické lemoveé
porosty emersnich druhil, v nichz dominuji Potentilla palustris, ptipadné¢ Menyanthes
trifoliata. Tyto zpocatku nezapojené a rozvolnéné porosty postupnym ristem vytvaii
kompaktnéjsi celek, ktery pravdépodobné podporuje tvorbu vlastniho raselinného plauru
a jeho rozriistani po hlading ting. Ulohu spole¢enstva s Menyanthes trifoliata v prvnich
fazich zartistani vodni hladiny zminuje i Pott (1996).

V dalSich fazich sukcese, zpravidla po zaplnéni tiné mnoZstvim jemnych
sedimentl a organické hmoty, kterd se hromadi 1 pod raSelinnymi plaury, vstupuji do
ostficovora$elinikovych struktur prvky spolecenstev vysokych ostfic a rakosin, tvoiené
zejména druhy Carex gracilis, C. x vratislaviensis, C. buekii a Phalaris arundinacea. Ty
posléze zartstaji celou plochu zazemnéného ramene a vznika semi-terestricky mokitad.
V zéavérenych fazich sukcese pak nastupuji dieviny, v prvé tfade Salix cinerea ptipadné
Spiraea salicifolia, v poz&jSich fazich 1 Salix fragilis nebo Alnus incana.

Krome¢ toho se podél neraselinnych bieht tini Casto vytvaii spoleCenstva s dominantnimi
Carex rostrata a Equisetum fluviatile (Equiseto limosi-Caricetum rostratae), ktera tvori
rtizné Siroké lemové porosty osidlujici mel¢i vody pii biezich. Oba typy spoleCenstev
také Casto zarlstaji melkeé a ziejmée 1 eutrofnéjsi Giseky ramen vyplnéné nahromadénymi
sedimenty, kde pravdépodobné nebyl dostatecny prostor ani vhodné podminky tvorbu
raselinnych plaurt. Casto se tak objevuji v semi-lentickych vodach, jez jsou dosud
kontinualné spojeny s aktivnim fe¢istém (backwaters nebo dolni tsti odfiznutého meandru
do feky).
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Diskuse
Diverzita spolecenstev vodnich makrofyt v tiinich Hornovltavského luhu

Ziskané vysledky ukazuji pomérné bohaté zastoupeni spolecenstev vodnich makrofyt a
mokftadnich spolecenstev ucastnicich se zazemnéni lentickych a semi-lentickych biotopti
pritomnych v izemi. Celkem bylo zjisténo 30 spolecenstev ucastnicich se prvnich fazich
terestrizace, k nimz pfistupuji jesté dalsi spolecenstva charakteristickd pro pokrocilejsi
faze zazemnéni — zejména Caricetum vesicariae, Caricetum gracilis, Phalaridetum
arundinaceae, spoleCenstvo s dominantni Calamagrostis canescens (Burkova et al.
2005). Tento pocet predstavuje piiblizné pétinu vSech zndmych spolecenstev vodnich
makrofyt (150) vyskytujicich se v Cechach. Pro porovnani, v tinich fiénich niv niz8ich
poloh jsou celkové pocty zaznamenanych spolecenstev jen o mélo vyssi — Rypro (2005)
uvadi naptiklad 42 spolecenstev vodnich makrofyt zjiSténych v polabskych tinich
na Podébradsku a Nymbursku. Pomérné znacné rozdily jsou vSak patrné v zastoupeni
typu spolecCenstev a v druhové skladbé spolecenstev. Rovnéz celkova druhova diverzita
spolecenstev vodnich makrofyt u zachovalych niZe polozenych niv je v porovnani
s Hornovltavskou kotlinou situovanou v horské poloze oreofytika nesrovnatelné vyssi
(viz kap. 5.3.).

Biotopy fi¢nich ramen s tinémi vyznamné piispivaji k celkové biodiverzité ficniho
aluvia. Z celkového poctu 290 druhii vyssich rostlin zjisténych ve sledovaném useku
nivy (Burkova et al. 2005, pficemz sumarni pocet zahrnuje 1 12 druhti nové zjisténych
pfi prizkumu ramen) se cca 22 % (63 druhll) vyskytuje v fi€nich ramenech. Z toho 27
druhti (asi desetina z celkového poctu) je vazano vyhradné na tyto biotopy a mimo né se
v daném tseku nivy nevyskytuje.

Diverzita moktadnich spoleCenstev a spolecenstev vodnich makrofyt v oblasti
Hornovltavského luhu je podminéna 1) pfitomnosti tini rozdilného typu a ptirozenou
dynamikou toku, ktera umoznuje vznik novych biotoptl i ,,vraceni* sukcesniho vyvoje
pfeplavovanych tlni, 2) geografickou pozici nivy a ptitomnosti Lipenské nadrze, vlivem
¢ehoz se vuzemi potkavaji vyslovené horské a oligo/mezotrofni typy vegetace s eutrofnimi
a teplomiln¢jSimi prvky, 3) celkové borealnim charakterem tzemi se specifickymi
podminkami pro pietrvani reliktnich typl vegetace.

Pfevazna vétSina tini v zdjmovém uzemi nalezi typu palaeopotamal (sensu WARD &
StanFORD 1995) (typ M, tab. 1), maly podil tini 1ze pak zatadit do kategorie parapotamal
(typy B, MU, tab. 1). Biotopy typu plesiopotamal se ve sledovaném tuzemi nevyskytuji.
Tané typu parapotamal jsou druhoveé chudsi a nevyskytuji se v nich spolecenstva a druhy,
jez jsou mén¢ odolné vii¢i Castym disturbancim (turbulence vody, vliv zaplav), a vesmes
zde chybi oligotrofné&js$i druhy. V tinich tohoto typu se naptiklad nevytvaii plovouci
raSelinné plaury ani lemova spolecenstva s Potentilla palustris a Menyanthes trifoliata a
chybi zde vétSina submersnich a natantnich spolecenstev vodnich makrofyt typickych pro
izolované tiné (viz tab. 1). Vyjimkou je spoleCenstvo as. Potametum natantis, které se
vlivem Siroké ekologické valence dominantniho druhu a jeho odolnosti vii¢i vlivu zaplav
(BORNETTE & AMOROS 1991, BORNETTE & LARGE 1995) vyskytuje hojné jak v izolovanych
tlnich, tak v tinich propojenych s aktivnim fecistém. Pro tin€ typu parapotamal jsou
naopak charakteristicka spolecenstva Sparganietum ramosi a Equisetetum limosi, z nichz
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prvni se na zazemnéni izolovanych tini prakticky nepodili a druhé jen v omezené mife.
Zvlastnim typem tiini jsou laterdlni ramena zjiSténd jen na nékolika mistech v nivée,
zpravidla v blizkosti aktivniho fecisté. Vyznacuji se ptfitomnosti spolecenstev rostoucich i
v tekouci vodé a snaSejicich vétsi disturbance (Fontinaletum antipyreticae, Myriophylletum
alterniflori) (RyprLo 1998b).

Srovnani diverzity spoleCenstev vodnich makrofyt v tinich a recentnim reciSti
Vlitavy

Vétsipodil plochy porostii vodnich makrofyt v Hornovltavském luhu se nachazi v recentnim
recisti Vltavy (Rypro 1995, 1998b). Celkovy pocet spolecenstev zaznamenanych v tinich
je nicméné dvakrat vétsi nez v fece. Typickymi spoleCenstvy prizplisobenymi proudici
vodé jsou Myriophylletum alterniflori, Callitrichetum hamulatae, Potametum alpini a
Fontinaletum antipyreticae. VSechna tato spoleCenstva se mohou ojedinéle vyskytovat
1 ve stojaté vodé, zpravidla se vSak objevuji v ramenech nebo v Castech ramen, ktera
jsou v kontaktu s fekou nebo jsou Castéji ovliviiovana zdplavami. Pouze spolecenstvo
s dominantnim druhem Fontinalis squamosa, vyskytujici se v Teplé Vltavé vysSe proti
toku (mezi Borovymi Lady a Horni Vltavici), nebylo v tinich Hornovltavského luhu
viibec zaznamenano.

Naopak néktera spolecenstva ¢astd v tinich jsou béznéd i1 v fece pii brezich, obvykle
v usecich s pomalu proudici vodou. Patii mezi n€ napt. Glycerietum fluitantis, Equiseto
limosi-Caricetum rostratae, Equisetetum limosi, Sparganietum ramosi a Sagittario
sagittifoliae-Sparganietum simplicis (porosty Sparganium emersum). Pouze pii biezich
se ve Vltave vyskytuji 1 spoleCenstva Potametum natantis a Elodeetum canadensis,
prestoze v jinych fekach a fickach v Cechach byvaji i v rychle proudici vodé po celé §iice
koryta. Jina spoleCenstva se naproti tomu v pomalu proudicich fekach vyskytovat mohou,
ale v horni Vltavé na Sumavé nebyla zaznamenana, napt. Lemno minoris-Spirodeletum
polyrhizae, Utricularietum australis, Polygonetum amphibii (natantis) a Nupharetum
pumilae. Nitelletum flexilis se také muze vyskytovat i v mirn€¢ proudicich vodach, jak
dokladajiiidaje o jeho rozsifeni ze Skandiavie (DIERSSEN 1996). Mezi spoleCenstva, vazana
svym vyskytem pouze na lentické biotopy odstavenych ramen, jejichz vyskyt je v proudici
vodé v Cechach tézko predstavitelny, patii zejména Sparganietum minimi, spoleéenstvo
s Utricularia ochroleuca, spoleCenstva s Menyanthes trifoliata a Potentilla palustris.

Specifika horské nivy na hornim toku Vltavy

Slepa a mrtva ficni ramena se obecné vyskytuji podél vSech fek s vyjimkou nejuzsich udoli.
Nejvice jsou zastoupena v Sirokych fi¢nich nivach podél vétsich fek v nize polozenych
oblastech, jez se vyznacuji vyraznou horizontalni dimenzi a ¢lenitym povrchem utvarenym
pravidelnym rezimem zaplav (MALANSON 1993, BOrRNETTE et al. 1998, WaRrD et al. 2002).
V Ceské republice se jednd zejména o fiéni nivy podél Labe, dolni Vltavy, Orlice,
Luznice, Plouénice, Odry, Moravy a Dyje (SEpa & Sponar 1982, HusAk & RypLo 1985,
CerNoHOUS & Husak 1986, NEVECERAL 1993, PracH et al. 1996, SuMBEROVA 1999, RYDLO
2005, 2006). V soucasné dob¢ je ovsem vétSina téchto poficnich oblasti u nds podobné
jako 1 jinde ve stfedni Evropé¢ vyrazné¢ pozménéna dlouhodobym pisobenim ¢loveka.
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Eliminace pulsujiciho vlivu zéplav a postupna izolace ficni nivy od vlastni feky vedlo u
vétSiny fi¢nich niv k potlaceni jejich dynamického charakteru a ptirozené proménlivosti
a v disledku toho 1 k ochuzeni diverzity na urovni stanovist, biotopti 1 druhd. Soucasné
byly vyznamné naruSeny také ekologické funkce fi¢ni nivy v krajin€, coz se dnes promita
mimo jiné i do problém s protipovodiiovou ochranou.

Niva horni Vltavy je nejrozsahlej§im uzemim s meandrujici fekou v oreofytiku v Ceské
republice. Spektrum spolecenstev vodnich makrofyt ve starych fi¢nich ramenech je
zde odlisné od niv jinych fek v Cechach a na Moravé, které se nachazeji v mezofytiku
a termofytiku. V pfirozenych nivach nize poloZenych oblasti je diverzita vegetace
vodnich makrofyt nesrovnatelné vyssi. V soucasné dobé vsak jiz mnoha ze stanovist’
vhodnych pro existenci a obnovu spolecenstev vodnich makrofyt v nizinnych nivach
zanikla, predev§im v duasledku regulaci fi€nich koryt a intenzivniho hospodateni.
Nové¢ tiné prakticky jiz nevznikaji a stavajici tin€ podléhaji postupné terestrizaci bez
moznosti obnovy pocatecnich stadii hydroserie. Naptiklad v Polabi jsou tiné, které
vznikly pfi regulaci, dnes jiz v pokrocilych stadiich sukcese bez zastoupeni spoleenstev
svazl Nymphaeion albae, Potamion lucentis a Ranunculion aquatilis. Velmi Casto jsou
ptirozena skladba spolecenstev i jejich sukcese blokovany rybarskym hospodatenim,
které je spojeno s eutrofizaci, vyhrnovanim tini a zirem ryb. V takto postizenych vodach
mnohde piezivaji jen velmi chudé porosty Nuphar lutea nebo jinych dominantnich dobie
rostoucich druht.

Specifickym rysem Hornovltavského luhu jsou zejména spolecenstva vazana na kyselejsi,
oligotrofni a ¢isté vody. Vyznamné jsou zde zastoupena spoleCenstva s prevladajicim
vyskytem v severskych zemich, ptipadné¢ se subatlanticko-boredlnim rozSifenim
(Nupharetum pumilae, Myriophylletum alterniflori, Equiseto limosi-Caricetum rostratae,
spoleCenstvo s Potentilla palustris a Menyanthes trifoliata, Sparganietum minimi,
spolecenstvo s Utricularia ochroleuca). Celkovou oligotrofii fi€ni nivy a seversky
raz vegetace doklada 1 zplsob zazemnovani tini po hladiné plovoucimi raSelinnymi
ostrivky (plaury) s raSelinikovo-ostficovymi spolecenstvy sv. Sphagno recurvi-
Caricion canescentis. Zazemnovani po hladiné plovoucimi raselinnymi ostriivky je zcela
charakteristické zejména pro dystrofni vody raseliniStnich jezirek, podobnym zptsobem
ovSem zarUstaji 1 n¢kterd oligotrofni jezera (DiERsSEN 1996, ELLENBERG 1996). Pro fi¢ni
nivy stfedni Evropy je tento zpisob terestrizace odstavenych fi¢nich ramen neobvykly a
v odborné literatuie doposud nebyl uvadén.

Spolecenstva zjisténd v oligotrofnich az mirné mezotrofnich tinich podél horni Vlitavy
se v fi¢nich nivach nize polozenych oblasti pravdépodobné nevyskytovala, ackoli se
mohla misty utvafet v umélych rybnicich nebo nadrzich s &istou oligotrofni vodou.
Myriophylletum alterniflori v tinich pravdépodobné jinde neZ na horni Vltavé v soucasné
dobé neni. V dobé¢, kdy Myriophyllum alterniflorum rostlo v Otavé, lze predpokladat i jeho
vyskyt v tlinich podél tohoto toku, v minulosti v§ak Zadny takovy ptipad zaznamendn nebyl.
Porosty spolecenstva Nupharetum pumilae se krome¢ Hornovltavského luhu dlouhodobé
udrzuji ve vltavské tini u Nahotan mezi Rozmberkem n. Vltavou a Ceskym Krumlovem,
z minulosti jsou znamy 1 tdaje o vyskytu v Tieboiiské a Bud&jovické panvi (CHAN 1999).
Potametum alpini je zndmo kromé proudicich vod a umélych nadrzi s oligotrofni vodou
hlavné z poto¢nich tini a to hlavné v mezofytiku. V fi¢nich tinich je vzacné (donedavna
se vyskytovalo v tini Orlice na okraji Hradce Kralové) (CErnNoHOUs & Husak 1986).
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Nicméné 1 v Hornovltavském luhu se vyskytuji néktera spolecenstva typicka pro tiné fek
pfi¢emz vyslovené eutrofni spoledenstva jsou soustiedéna hlavné do oblasti Zelnavskych
tlni, ktera je siln¢ ovlivnéna vodami z nedaleké Lipenské nadrze a obohacovana zivinami
z okolnich zeméd¢lsky obhospodatovanych pozemkii. Jedna se naptiklad o as. Lemno
minoris-Spirodeletum polyrhizae a Ranunculetum aquatilis. Naopak spoleCenstva slab¢
eutrofnich az mezotrofnich a relativné ¢istych vod se vyskytuji v celém useku nivy
vcetné tini vyse po proudu - napiiklad as. Utricularietum neglectae, Potametum natantis,
Elodeetum canadensis. Je zajimavé, ze obé naposled zminéna spolecenstva z niZzinnych
tini v poslednich desetiletich témét vymizela.
Ze svazu Phragmition communis v hornovltavskych tinich pfevazuji spoleCenstva
Sparganietum ramosi a Equisetetum limosi. Ob¢ asociace se vyskytuji 1 v nizinnych
tinich, nicméné Equisetetum limosi je v termofytiku podstatné vzacnéj$i nez v mezofytiku
a oreofytiku. Sparganietum ramosi je hojné po celém uzemi CR, ale ve vyssich polohach
pievazuje poddruh Sparganium erectum subsp. microcarpum, v nizinnych naopak S. e.
subsp. erectum a S. e. subsp. oocarpum. Dalsi spolecenstva svazu Phragmition communis,
vyskytujici se hojn& v témich v niz§ich polohach CR, nebyla v Hornovltavském luhu
zaznamenana (Glycerietum aquaticae, Acoretum calami). Jen ojedinéle se v oblasti
Zelnavskych tini objevuje Typhetum latifoliae, v litoralu vlastni Lipenské nadrze pak
velmi hojné Phragmitetum communis. Z ostticovych spolecenstev je v hornovltavskych
tinich nejcastéjsi Equiseto limosi-Caricetum rostratae s tézistém vyskytu v boredlni zéne
(DiersseN 1996). V nizinnych tinich to je naopak vétSinou Galio palustris-Caricetum
ripariae, Caricetum acutiformis, ptipadn¢ Caricetum gracilis.
Mezi spolecenstva, jejichz vyskyt by bylo mozné v Hornovltavském luhu ptedpokladat
(byt na horni hranici rozSifeni), ale nevyskytuji se zde, patii zejména Typhetum
angustifoliae, Ceratophylletum demersi, Nymphaeetum candidae, Potametum obtusifolii).
Je otazkou, nakolik je jejich absence déna extrémnimi stanovi$tnimi poméry v uzemi.
Spektrum spolecenstev vodnich makrofyt, které jsou vazany vyhradné na eutrofni tiné
v teplych oblastech a jejichz vyskyt je v oreofytiku prakticky nemozny, zahrnuje zejména
Trapetum natantis — tan¢ Moravy, Najadetum marinae - Labe, Najadetum minoris - Odra,
Stratiotetum aloidis —Morava, Malse, Orlice, Labe, Hottonietum palustris — Labe, Morava,
Odra, Luznice, Hydrocharitetum morsus-ranae — Labe, Morava, Luznice, Otava.
Zajimavé je rovnéZ srovnani tini v Hornovltavské kotlin€ s vodnimi biotopy v $ir§im okoli
1 mimo nivu Vltavy, které zahrnuji pfirozend (tiin¢ Volarského potoka) i antropogenni
stanovisté (rybniky, odkalovaci nadrze, jamy po vystfelené munici) (Vydrova & Pavlicko
1998, Rydlo 2006b). VétSina spoleCenstev je spoletna s viltavskymi tinémi (napf.
Potametum natantis, Potametum alpini, Elodeetum canadensis, Ranunculetum aquatilis,
TByphetum latifoliae, Sparganietum ramosi, Equisetetum limosi, Sagittario sagittifoliae-
Sparganietum simplicis, Glycerietum fluitantis, Equiseto limosi-Caricetum rostratae,
Ranunculo flammulae-Juncetum bulbosi, Bidentetum cernui). V okoli Hornovltavského
luhu ale bylo zaznamenano 1 n€kolik dalSich spolecenstev: Lemnetum minoris, Potametum
trichoidis (ojediné€le), Potametum berchtoldii (tin¢ Volarského potoka), spolecenstvo
s dominantnim druhem Callitriche cophocarpa, Scirpetum sylvatici, Juncetum effusi
a Ceratophylletum demersi. Pfi¢ina jejich absence v tlnich v nivé Vltavy, s vyjimkou
as. Scirpetum sylvatici a Juncetum effusi, které osidluji jiné typy mokiadnich stanovist,
zUstava nejasna.
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Zavéry

Spolecenstva vodnich makrofyt i dalsi ¢lanky hydroserie pii zazemiiovani slepych ramen
zieteln€ ptispivaji k celkové vyjimecnosti Vitavského luhu z hlediska biogeografického.
Spektrum spolecenstev zjisténych v oblasti horni Vltavy zahrnuje v prvé fadé mezotrofni
az oligotrofni typy preferujici Cisté a prihledné vody. Specifickym rysem je zastoupeni
spolecenstev s prevladajicim vyskytem v severskych zemich ptipadné se subatlanticko-
borealnim rozSifenim (Nupharetum pumilae, Myriophylletum alterniflori, Equiseto
limosi-Caricetum rostratae, spole¢enstvo s Potentilla palustris a Menyanthes trifoliata,
Sparganietum minimi, spolecenstvo s Utricularia ochroleuca). Celkovou oligotrofii #i¢ni
nivy a seversky raz vegetace doklada i zptisob zazemnovani tini po hladin€ plovoucimi
raSelinnymi ostruvky (plaury) se spolecenstvy sv. Sphagno recurvi-Caricion canescentis.
Z uvedeného popisu se vymyka jihovychodni okraj nivy (Zelnavské tang), ktery je jiz
pod vlivem zatopové oblasti Lipenské nddrze a vyznacuje se odliSnymi trofickymi i
hydrologickymi poméry. V této oblasti pfevazna vétSina vySe zminénych spolecenstev
chybi a naopak jsou zde soustfedéna teplomilnéjsi spolecenstva typicka pro eutrofn€jsi
vody.

Biotopy tlini odstavenych ramen rovnéz vyznamné pftispivaji k celkové biodiverzité
fi¢niho aluvia. Z celkového poctu vyssich rostlin zjisténych ve sledovaném tseku nivy se
cca 22 % (63 druhi) vyskytuje v fi€nich ramenech. Z toho asi desetina druhtl je vdzana
vyhradné na tyto biotopy a mimo né se v daném useku nivy nevyskytuje. Mnohé z druht,
které osidluji stojaté vody odstavenych ramen, se kromé toho ziejme nevyskytuji jinde na
Sumavé (Utricularia ochroleuca, Sparganium minimum, Nuphar pumila, Nitella flexilis).
Vodni a moktadni vegetace se tak vyznamné podili i na specifickém charakteru uzemi
v ramci samotného Sumavského regionu.
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Priloha ¢€.1 : Seznam zjiSténych druht

Agrostis canina Peplis portula

Agrostis stolonifera Persicaria amphibia
Alisma plantago-aquatica Persicaria hydropiper
Alopecurus aequalis Persicaria lapathifolia
Batrachium aquatile™* Peucedanum palustre
Bidens cernua Phalaris arundinacea
Bidens radiata Potamogeton alpinus
Bidens sp. Potamogeton natans
Bidens tripartita Potentilla palustris
Bolboschoenus yagara™ Ranunculus flammula
Callitriche cophocarpa Ranunculus repens
Callitriche hamulata Scutellaria galericulata
Callitriche sp. Solanum dulcamara
Cardamine dentata™ Sparganium emersum
Carex canescens Sparganium erectum subsp. microcarpum
Carex gracilis Sparganium minimum
Carex rostrata Spiraea salicifolia
Carex vesicaria Spirodela polyrhiza
Carduus personata Typha latifolia

Cicuta virosa Utricularia australis
Eleocharis acicularis Utricularia ochroleuca
Eleocharis mamillata subsp. mamillata

Eleocharis palustris

Elodea canadensis

Epilobium ciliatum Calliergon cordifolium
Epilobium palustre Fontinalis antipyretica
Epilobium roseum Nitella flexilis*
Equisetum fluviatile Plagiomnium ellipticum
Filipendula ulmaria Sphagnum fallax
Galium palustre Sphagnum flexuosum
Glyceria fluitans Sphagnum riparium
Juncus articulatus Straminergon stramineum
Juncus bulbosus Warnstorfia fluitans

Lemna minor
Lycopus europaeus
Lysimachia thyrsiflora
Lysimachia vulgaris
Mentha arvensis agg.
Menyanthes trifoliata
Myriophyllum alterniflorum
Nuphar lutea

Nuphar pumila

Peplis portula

Persicaria amphibia
Persicaria hydropiper
Persicaria lapathifolia
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6.

Vystupy a zavery disertacni prace

6.1. Zavéry
6.2. Prakticka doporuceni pro ochranu pfirody a management
v oblasti Hornovltavského luhu
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6.1 Zavéry

Modelové tizemi predstavuje oligo-mezotrofni typ ploché fi¢ni nivy s vysokym stupném
zraSelinéni a velkym zastoupenim boreomonténnich spole¢enstev a druhd. Ri¢ni aluvia
srovnatelného typu jsou charakteristickd zejména pro boredlni zoénu a ve stiredni Evropé
nebyla dosud detailn¢ studovana. Vyrazna topografickd c¢lenitost zahrnujici mnozstvi
odfiznutych meandri, povrchové ,ridge and swale struktury (viz kapitola 2) v
ohybech meandrti, agradacni valy, apod., je pro horské fi¢ni nivy neobvykla a pfipomina
geomorfologickou strukturu plochych aluvii v nizinnych oblastech.

Studium vazeb mezi vegetaci a abiotickym prostiedim ukéazalo vyraznou diferenciaci
stanoviStnich podminek i bioty podél lateralniho gradientu od biehti feky k okraji ficni nivy.
Analyzou dat, s vyuzitim mnohorozmérnych metod, byla zjiSténa statisticky vyznamna
korelace mezi vegetaci a nasledujicimi abiotickymi proménnymi: vzdalenost od feky, pH,
koncentrace NH, a obsah huminovych latek v podzemni vod€. V nive byly zcela zietelné
rozliSeny dvé zony: a) Casto a pravidelné zaplavovana poti¢ni zéna I a b) zona II (zoéna
raselinist), ktera je siln¢ ovlivilovana vodou z ptilehlych svahti. Charakteristické znaky
obou z6n jsou shrnuty v Tab. 1.

Tab. 1: Hlavni stanoviStni charakteristiky vyliSenych zén vyjadiujicich lateralni gradient
abiotickych pomért od fi¢niho toku k okraji nivy.

Zonal Zoéna Il
(poricni) (zona raselinist’)
Povrchové struktury ¢lenity povrch zar?vn,any ? oyrch nebo
mélké plosné deprese
Pievladajici typ sedimentace mineralni raSelinna
zanedbatelné
Probihajici hydrogeomorfologické procesy intenzivni (mimo uzké potocni nivy
lateralnich pritokt)

Hladina podzemni vody siln¢ kolisajici stabilni
Trofie slabé mezotrofni oligotrofni

Podobné uspotadani hydrologickych zon v oligotrofni fi¢ni niveé uvadéji napiiklad GRIEVE
et al. (1994), Wassen et al. (1996), WiLLBY et al. (1997), ktefi navic rozliSuji 1 useky
ovlivnéné vystupujici podzemni vodou s vyssim obsahem dvojmocnych iontil. Lateralni
gradient trofickych pomérti je v Hornovltavském luhu zietelné vyjadren stejné jako u
Sirokych aluvii niZinnych poloh, mezni hodnoty gradientu jsou vSak niz§i. Popisovana
zonace také dobie odrdzi oligo-mesotrofni charakter studované fi¢ni nivy s klesajicim
gradientem Zivin ve sméru od feky k okolnim svahtim, ktery je v soucasné dobé¢ u vétSiny
nizinnych niv v oblastech s chudym geologickym podlozim setfen ploSnou eutrofizaci
krajiny (NienHUIS et al. 1998).
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Pofi¢ni zona v Hornovltavském luhu podéln€ sleduje aktivni fecisté a zaujima ptiblizné
jednu tfetinu rozlohy nivy. Zéna raSelinist’ je rozsdhla a zahrnuje zbyvajici ¢asti nivy
smérem k piilehlym okolnim svahtim. Ri¢ni nivy s vysokym podilem ombrotrofnich
raSelini$t’ a pfirozenych jehli¢natych porostl jsou pfitom charakteristické zejména pro
boredlni zoénu (DiersseN 1996). V podminkach stfedni Evropy se vyskytuji jen ojedinéle,
zpravidla ve vyse poloZenych oblastech s chudym geologickym podlozim (Succow &
JESCHKE 1990, STEINER 1992).

Odlisnost abiotickych pomérti v obou vylisenych zonach dobie odrazi struktura i slozeni
aluvidlni vegetace. Pro pofi¢ni zonu je charakteristickym rysem vyrazna heterogenita a
jemna horizontalni ¢lenitost vegetaniho krytu, které jsou podminény ¢lenitym povrchem
a mozaikou drobnych mikrohabitatl s odliSnymi stanoviStnimi poméry. Vegetace je
tvofena piedevSim porosty vysokych ostfic a rakosin (Phalaridion arundinaceae,
Caricion rostratae, Caricion gracilis, Magnocaricion elatae, Phragmition communis),
moktadnimi vrbinami (Salicion cinereae), pobieznimi vrbinami a olSinami (Salicion
albae, Alnion incanae) a spolecenstvy vodnich makrofyt (napt. Nymphaeion albae,
Utricularion vulgaris, Sphagno-Utricularion). Vyznamné zastoupeni zde maji rand stadia
sukcese vazana na nestalé biotopy ovlivilované pravidelnym rezimem zaplav a erozné-
akumula¢nimi procesy. Na sekundarn¢ odlesnénych plochach vyssich partii mikroreliéfu
se v minulosti vlivem ¢lovéka zformovala vegetace lucniho bezlesi (zejména Molinion,
z€asti téz Alopecurion, Calthion). Pro poficni zonu je typicky tésny vyskyt spolecenstev
a druhti se zcela odlisnymi ekologickymi naroky. Kli¢ovou roli v této mozaice hraji strmé
vlhkostni gradienty, projevujici se vertikdlné v rdmci mikroreliéfu (deprese, elevace) jiz
v rozmezi nékolika desitek cm.

Zcela odlisny charakter vegetace byl zaznamenan v pfipadé zony raselinist. Ve
vegetatnim pokryvu, na rozdil od dynamické poticni zony, prevladaji klimaxova stadia
vegetace zahrnujici raSelinnd spolecenstva sv. Sphagnion medii, Oxycocco-Empetrion
hermaphroditi a Piceion excelsae. Nelesni minerotrofni raseliniste s vegetaci sv. Sphagno
recurvi-Caricion canescentis a Caricion fuscae jsou vazéna predevsim na odlesnéné plochy
v okoli ombrotrofnich vrchovist. Diky jednotvarnym stanoviStnim podminkam zaujimayji
jednotlivé mapované typy vegetace rozsahlejsi plochy a horizontalni ¢lenitost pfirozené
vegetace je pomérné nizka. Clenitéjsi pattern vegetace v zoné raselinist’ zpravidla souvisi
s nekdejSimi antropogennimi vlivy (odlesnéni, borkovani raseliny, odvodnéni). Kromé
toho se vertikalni vlhkostni gradienty a mozaika maloplosnych spolecenstev projevuji
na Urovni jemného mikroreliéfu raSelinist’ (bulty, Slenky), kde souvisi s utvafenim
povrchovych struktur vlastni raselinnou vegetaci.

Zaznamenané rozdilné podminky prostfedi i odlisné rozlozeni vegetace ve zminénych
zOnach fiéni nivy dokladaji vysokou miru heterogenity aluvialniho prostiedi vyjadienou
na mnoha hierarchickych trovnich. Odlisné zastoupeni i uspotradani struktur a funk¢nich
procesit v obou zondch bylo vysledné zohlednéno pfi stanoveni managementu celého
uzemi (viz nize).
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Vysledky vegetacniho i floristického prizkumu dokladaji vyznam Hornovltavského luhu
zon¢ jsou vazany predevsim na mnozstvi reliktnich biotopt v zoné 11 (raselinisté) 1 v zoéne
I (vegetace oligotrofnich tini, vysokobylinnd vegetace typu reliktnich praluk).

Spektrum spole€enstev zjiSténych v lentickych a semi-lentickych biotopech odstavenych
ficnich ramen v oblasti horni Vltavy zahrnuje v prvé fadé mezotrofni az oligotrofni
typy preferujici Cisté a prihledné vody. Specifickym rysem je zastoupeni spoleCenstev
s prevladajicim vyskytem v severskych zemich ptipadné se subatlanticko-borealnim
rozsifenim. Celkovou oligotrofii #i¢ni nivy a seversky raz vegetace doklada i zpusob
zazemnovani tini po hladin€ plovoucimi plaury s raselinikovo-ostficovymi spolecenstvy
sv. Sphagno recurvi-Caricion canescentis. Popsana hydrosérie je typicka pro oligotrofni
stojaté vody jezer a nadrzi avSak v ficnich ramenech pfevdzné meso- az eutrofnich niv
sttedni Evropy je pomérné vzacna. Pestrost riznych sukcesnich stadii v rdmci hydrosérie
pfi zazemnovani odstavenych ramen dale potvrzuje fungujici dynamické vazby mezi
fekou a okolni nivou ve sledovaném tzemi. Zajimavé je srovnani vegetace vodnich
makrofyt s geomorfologicky podobnymi typy ficnich niv v niz§ich polohach. Celkovy
pocet spoleCenstev vodnich makrofyt v Hornovltavském luhu je srovnatelny s nivami
v nizsich polohach, vyssim podilem jsou vSak zastoupeny oligotrofni az mezotrofni typy
vegetace a druhové slozeni srovnatelnych cendz je v priméru chudsi.

Celé uzemi se vyznacuje vysokou druhovou diverzitou (o diverzita) i diverzitou na urovni
biotopti. Vysoka diverzita na trovni biotopii je charakteristickym znakem zejména poii¢ni
zony I, kde je odrazem c¢lenitého mikroreliéfu a dynamiky hydrogeomofologickych
procest. Vysoka druhova erdiverzita sledovaného tiseku ficni nivy je podminéna zejména
a) prirozenou heterogenitou a proménlivosti fi€ni nivy, b) florogenezi izemi a stietem
rozdilnych floristickych elementt a c¢) tradicnim hospodaienim na druhotné odlesnénych
plochach. Celkovy pocet zjisténych druhli vyssich rostlin (290) pfedstavuje vice nez %
viech druhti zjiténych na uzemi Sumavy (bez kritickych taxont). Z toho téméf 28 druhi
se na Sumavé mimo oblast Hornovltavského luhu nevyskytuje.

Druhotné odlesnéni ¢asti ploch fi¢ni nivy a tradiéni zemédélské technologie vyznamné
prispély k celkovému narGstu druhové diverzity v tzemi. Z celkového poctu druhii
vy$sich rostlin zjiSténych v fiéni nivé je vice nez polovina (52%) svym vyskytem vazana
vyhradné na druhotné zformované lu¢ni biotopy. S tim koresponduje i vysoka druhova
diverzita vyssich rostlin zaznamenana u aluvidlnich luk v pofi¢ni zoné¢ I, zatimco diverzita
sdruzujici skupinu vyssich rostlin plus mechorosty je nejvyssi v zoné II. Vysoka diverzita
druhti zji$téna v zoné 11 je pravdépodobné ovlivnéna jednak spoleénym hodnocenim druhii
bylinného a mechového patra, jednak pifitomnosti nelesnich minerotrofnich raselinist,
jez vznikly v disledku nékdejSiho odlesnéni raselinnych biotopli a vétSinou byly také
extenzivn¢ obhospodafovany (koseny).

Spontanni sukcese na neobhospodatovanych odlesnénych plochach je pak v soucasné
dobé¢ ptic¢inou ochuzeni druhové rozmanitosti lucnich biotopli a nelesnich minerotrofnich
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raselinist. V piipad¢ aluvialnich luk v zén€ 1 se projevuje predevsim prostiednictvim
zmén ve slozeni bylinného patra. Po odeznéni disturbanci, ptasobicich v minulosti diky
tradi¢nimu hospodareni, dochazi na ladem ponechanych plochach k expanzi konkuren¢né
silnych druhti (zejména Carex brizoides, Deschampsia caespitosa, Filipendula ulmaria).
Sifeni naposled zminéného druhu, ktery je zde piirozenou soudasti pfibieznich
vysokobylinnych spolecenstev, je spojeno s lokélni eutrofizaci minerotrofnich raselinist’
sousedicich pfi okrajich nivy s intenzivné obhospodafovanymi pozemky na svazich.
Expanze dievin se naproti tomu v nive uplatituje hlavné na odlesnénych partiich raselinist’
v mistech s naruSenym vodnim rezimem (zejména Betula verrucosa, B. pendula, Pinus
sylvestris), lokéaln¢ pak pti btezich teky (Alnus incana, Salix sp.) a na nejvysSich
partiich mikroreliéfu (Pinus sylvestris, Betula verrucosa). Vyznamny podil sekundarné
vzniklého bezlesi na druhové diverzité tizemi byl zohlednén pii stanoveni zdsad ochrany
a managementu studovaného uzemi, ackoli celkové byl hlavni diraz byl kladen na
ochranu a zachovani dynamickych procest a funkénich vazeb podporujicich pfirozenou
heterogenitu a dynamiku fi¢ni nivy. V mistech, kde pfirozené struktury a procesy byly
naruSeny pisobenim ¢lovéka (hydrologické poméry ovlivnéné regulaci laterdlnich ptitokt
a odvodnénim), byla navrzena jednorazova revitalizacni opatfeni podporujici obnovu
prirozenych vazeb a funkci (viz. nize).

6.2 Prakticka doporuceni pro ochranu prirody a management v oblasti
Hornovltavského luhu

Zasadni vyznam Hornovltavského luhu spociva v zachovani piirodnich procesi a
ptirozenych funkci ¥iéni nivy v krajiné. Reka zde volné meandruje bez vétsich regula¢nich
zdsahtl a Gzemi je pod vlivem pravidelnych zaplav. Ri¢ni niva i veskeré procesy, které
v ni probihaji, jsou dosud v ptimém spojeni s dynamikou fi¢niho toku. Hornovltavsky luh
jako zachovald ti¢ni niva mlize pojmout velké mnozstvi zédplavovych vod a pfispiva tak
ke sniZeni a zpomaleni postupu povodiové viny. Pfiznivé ovliviiuje vodni rezim a funguje
jako ucinny filtr, ktery zachycuje Ziviny i Skodlivé latky splavované z povodi. Pfedstavuje
vyznamné centrum primarni i sekunddrni biodiverzity v tizemi a funguje jako tocisté a
migracni cesta pro mnoho druhti rostlin a zivo¢ichti. V fi¢nich nivach silné pozménénych
clovékem jsou tyto funkce zpravidla potlaceny, nebot’ vzajemné vazby mezi fekou a okolni
nivou jsou naruseny a oba systémy jsou od sebe do zna¢né miry izolovany.

Ptes vysokou miru zachovalosti byl sledovany tsek fi¢ni nivy v minulosti poznamenan
antropogennimi vlivy. Jedna se v prvé fad¢ o odlesnéni casti nivy, ke kterému doslo
zejména v zon¢ I, a lokdlni zasahy do vodniho rezimu (odvodnéni a regulace laterdlnich
ptitokl). Lokalné se také projevuji vlivy eutrofizace z obhospodafovanych zemédélskych
pozemktli na svazich nad fi¢ni nivou. NiZze po proudu, jiz mimo sledované uzemi, je
vybudovana piehradni nadrz.
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~Mrv 7

Hlavnim cilem ochrany fi¢ni nivy v oblasti Hornovltavského luhu je:

~rw o7

I/ zachovani ptirozenych ekologickych procest a funkci ficni nivy
I/ zachovani stavajici vysoké biodiverzity

Z vysledkl vyzkumt provadénych v #i¢ni nivé v ramci disertacni prace vyplyva, ze pro
zachovani pfirodnich procest a rozmanitosti Hornovltavského luhu musi byt splnény dva
zékladni predpoklady:

- v prvé fad¢ je nezbytné zachovat ptirozenou dynamiku fi¢niho koryta a pravidelny
rezim zéplav, které prostfednictvim hydrogeomorfologickych procest utvaieji
riznorodé a proménlivé prostiedi v ficni nive.

- druhym zcela zdsadnim ptedpokladem je zachovani ptirozené nizkého obsahu
zivin v uzemi, které je podminkou existence vzacnych oligotrofnich druht a
spolecenstev.

Je ziejmé, Ze pii stanoveni zplsobu ochrany Uizemi nelze soustiedit pozornost pouze na
vlastni #iéni nivu. Ri¢ni nivy jsou typickymi otevienymi systémy, coZ znamend, Ze jsou
siln¢ ovlivilovany tim, co se d¢je v jejich okoli. Je tedy nezbytné stanovit pravidla pro
Setrné vyuzivani izemi v okoli Hornovltavského luhu a oblasti vyse proti proudu tak,
aby nedochdazelo k narusSeni a degradaci cennych ekosystémil v nivé. Jedna se zejména o
vstupy nadmérného mnozstvi zivin nebo zasahy do vodniho rezimu.

Negativni vlivy lokalnich zdsahi do vodniho reZimu v Uzemi je tfeba eliminovat
provedenim adekvatnich revitaliza¢nich opatieni. Disledkem lokalniho odvodnéni v
zoné 11 je destabilizace vyrovnaného vodniho reZimu a nésledna degradace raSeliniStnich
ekosystému. Na ladem ponechanych odvodnénych minerotrofnich raseliniStich dochazi
také k rychlejsi expanzi dfevin. Cilem revitalizacnich opatfeni je zvySeni a stabilizace
hladiny vody a zastaveni degradac¢nich zmén (Burkova 2006). Revizalizace narusené¢ho
vodniho reZimu je nutné provést v ramci hydrologicky funkéich celkil 1 mimo vlastni
fi¢ni nivu. Podobny pfesah musi mit i revitalizace v soucasné dob¢ naptimenych bo¢nich
ptitokli. Na mnoha mistech je dosud zachovano plvodni koryto potoka, coz zasadnim
zpusobem usnadniuje obnoveni pfirozenych pomérti. Zminéna opatieni jsou zpravidla
jednorazova a po jejich provedeni budou ekosystémy ponechany spontdnnimu vyvoji.

Zachovani oligo-mesotrofniho prostiedi je tfeba fesit stanovenim limitd pro zeméedélskeé
hospodareni. Lokalni eutrofiza¢ni vlivy z okolnich svahti 1ze odstranit zrusenim ploch
orné pudy v tésném sousedstvi nivy, podporou extenzivné vyuzivanych trvalych travnich
porostl a stanovenim limiti pro hnojeni a velikost pasenych stad. Ve vlastni #i¢ni nive je
nutné vyloucit pastvu a na vybranych tsecich podporovat udrzbu kosenych luk Setrnymi
technologiemi (véetné ru¢niho koseni), bez pouziti hnojiv. Eutrofizace z okoli sidel a
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komunalni odpady jsou v souc¢asné dob& minoritnim problémem.

Hlavnim cilem ochrany pfirody v uzemi je dale zachovat stavajici vysokou diverzitu na
urovni druhti 1 biotopii/spolecenstev. V piipad¢ tak pestrého a proménlivého uzemi jakym
je fiéni niva se jednd o pomérné komplikovany tikol. Biodiverzita je zde dana pfitomnosti
primarnich (raSelinisté, aluvialni moktady) i sekundarnich (lu¢ni biotopy) ekosystémd,
pficemz ob¢ skupiny v tad€ ptipadit vyzaduji odliSny pfistup k managementu. Navic
prirodni hodnoty Hornovltavského luhu jsou casto vysledkem ptlisobeni protichtidnych
procesti (spontanni sukcese versus disturbance antropogenniho piivodu — napft. v podobé
tradicniho hospodateni). Obvykle se jedna o rozpor mezi prospivanim a degradaci
primarnich versus druhotnych biotopii a druhovou diverzitou, kterou predstavuji.
Diverzita riznych skupin organizmil (vy$si rostliny, mechorosty, ornitofauna, bezobratli,
apod.) se kromé toho rozdilnym zptisobem méni podél gradientl a v zavislosti na typu a
intenzité disturbanci antropogenniho ptvodu. Typickym ptikladem je utvareni druhové
bohatého lu¢niho bezlesi spojené s odvodnovanim a degradaci cennych moktadi nebo
vazba druhové bohatych ornitocendz na sukcesni plochy, jez predstavuji degradacni stadia
nékdejsich druhoveé pestrych luk.

Optimalnim feSenim je v takovém ptipad€ mozaikovity management, jehoz zakladni matrix
je tvofena celistvym tzemim, které je ponechéno spontannimu vyvoji (podpora ptirozené
dynamiky, heterogenity a primarni biodiverzity). V tomto Gzemi jsou pak mozaikovité
a na mensich plochach vyclenény useky, které je tieba za ucelem zachovani a podpory
sekundarni biodiverzity udrZzovat obnovenim disturbanci — tedy aktivnim managementem.
Ten zahrnuje Setrné formy hospodaieni simulujici tradi¢ni technologie (ruéni koseni a
koseni lehkou mechanizaci), nebo jen udrzovani nelesnich ploch ob¢asnou profezavkou
drevin. Navrh zakladniho schéma managementovych opatieni, které vychazi z vysledk
provadénych vyzkumti, ukazuje Piiloha 1.

Useky s navrzenym aktivnim managementem zahrnuji zejména lokality s vyskytem
rostlinnych spolecenstev klicovych z hlediska zachovani sekundarni biodiverzity v izemi.
V oblasti Hornovltavského luhu se jedna v prvé fadé o druhové bohatd spolecenstva
mezickych aluvialnich luk (ptevazné ze sv. Molinion), ktera se zde zformovala na terénnich
elevacich s relativné mélkym ptdnim profilem a $térkovym podkladem jiz v hloubce od
50-60cm pod povrchem. Druhym vyznamnym typem jsou spoleenstva minerotrofnich
raSelinis$t’ (sv. Caricion fuscae, ¢aste¢né t€Z Sphagno recurvi-Caricion canescentis) na
odlesnénych plochach v okoli vrchovist’ v zoné I1. Pfednostné byly do managementového
rezimu zafazeny cenozy se zachovalou druhovou skladbou nebo jen slabé poznamenané
degrada¢nimi zménami v disledku absence hospodateni. Prioritou managementu je dale
zachovani populaci vybranych vzacnych a ohrozenych rostlinnych druhti - viizemi zejména
Dactylorhiza traunsteineri, Dianthus superbus, Dianthus seguieri, Carex lasiocarpa.
Zbyvajici podil usekid v managementovém rezimu zaujimaji vétSinou vlhké aluvialni
louky a degradovand stadia vySe zminénych typl lucnich spolecenstev. Jen malym
podilem jsou zastoupeny plochy vysokobylinnych niv a na n€ vazanych svétlomilnych
druhti (napt. Aconitum callibotryon, Pseudolysimachion longifolium, Iris sibirica), pro
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n€Z je urcujici udrzeni nelesniho charakteru stanovist spiSe nez pravidelné disturbance v
podobé¢ koseni.

Vyse zminéné zasady pro ochranu a mangement tizemi byly v soucasné dob¢ jiz vyuzity
pii vymezeni bezzasahového tizemi a piipraveé nové zonace NP Sumava.
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