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Introduction

INTRODUCTION

Succession is both a widespread and popular field of reseaaikef\\& del
Moral 2003). As the pressures of humans on nature grow greater,otiee m
studies deal with succession on biotops, which have either beagechar
degraded by human activities. In the last few decades, mdrmare attention
has been paid to sites that were completely destroyedrgrts) which at the
same time, however, have led to the creation of new halatatsell (Harris et
al. 2003). A good example of such sites are those disturbed hbygnaidiivities
(sand pits, quarries, spoil heaps after coal or uranium miningpamested
peatlands). The reasons for studying succession in theseasdenot only
theoretical but often practical; as are the results of suastigations, which
are often implemented into the form of some restoration measures (van Andel &
Aronson 2005).

Surely, there are some general principles and trends whictoamaon for
all of the different disturbed habitats.

However, it seems that peatlands are special in certain respects:

€ The first difference between peat extraction and other misibeg is in

the range and type of habitats they destroy. Peat ertmamticurs in a very
specific vegetation type, mainly ombrotrophic bogs (Stoneman & Brooks
1997; Vasander et al. 2003; Renou et al. 2006). Although for different
reasons, this difference is also reflected in Czech d@wpeat extraction is
treated by its own laws, separate from that for the mining of athesrials/
minerals (sand, coal, stone, etc.).

€ Peat is an organic substrate with specific charactesjstiargely
influencing the processes of colonization and succession (Salosataga

1992; Price & Whitehead 2004).

This is why | focus more on the description of peatlands and their isggcif
(as well as the succession that proceeds in those disturba)l ion¢he
following introductory text; rather than on the general primspf succession,
which are well described in other studies on succession (&kenim et al.
1992; Walker & del Moral 2003).

Peatlands - definitions, types, development, andstribution

The English terminology used for peatlands is not always gmglaniformly
(for a detailed discussion on the terminology see e.g. Wh&dbeoctor 2000).
| will adhere to the following definitions throughout the text.

The ecological definition of geatland, concerning its processes and
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dynamics, is as follows: Peatlands are terrestrial i-g&rrestrial ecosystems
where organic material (peat) accumulates due to incomplete pesiion
under more-or-less water-saturated conditions. Accumulation gigaeis the
result of anoxic conditions, low pH, the low decomposability of thetp
material, and other complex causes (Gorham 1991; Rydin & Jeglum 2006, etc
From the practical point of view, the term “peatland” is defiaggheat-covered
terrain with a minimum peat depth of 30 cm (Joosten & Cla2k@2;
Montanarella et al. 2006). The term, under this definition, is ofted us
forestry and land management, for which the peat depth catrRydin &
Jeglum 2006).

Mire is another term frequently used in botanical and ecological
investigations. It has a slightly different meaning than dietpeatland has.
Mire is wet terrain dominated Biving peat-forming plants. Hence, mire is also
a site with peat accumulation, but with a depth of peat nok #mough to be
qualified as peatland. On the other hand, a site being used tdrgreasting is
still a peatland, but it is not a mire. In botanical literatumire is sometimes
used as a collective term for fen and bog (Wheeler & Brd200; Rydin &
Jeglum 2006).

Peatland types

Peatlands can be classified from many points of veg, nutrient content,
hydrologic regime, morphology, and vegetation (Dohnal et al. 1965)e%tet
al. 1992; Stoneman & Brooks 1992; Lappalaien 1996; Dierssen & Diersse
2001; Joosten & Clarke 2002). A simplified hydrological classiiom
distinguishes two main peatland typ&inerotrophic peatlands are supplied
by mineral soil groundwategmbrotrophic ones are supplied by precipitation
(Steiner et al. 1992). Many mire ecologists follow the singdavention of
using the termfen (or Niedermoorin German literature) for minerotrophic
mires andoog (Hochmoo) for the ombrotrophic ones (Rydin & Jeglum 2006;
Joosten & Clarke 2002). | also follow this convention in this th&simetimes,
mixed mires Ubergangsmooie are also characterised with both types of
nutrient supply, and both bog and fen features (Steiner et al; R§@h &
Jeglum 2006).

As a result of the extreme conditions, mires generally datively poor in
species when compared with mineral soils in the same dgogehic region.
However, many peatland species are highly specialized anfdurat in other
habitat types (Joosten & Clarke 2002). The present-day peatlarthtieqg in
the Czech Republic can be classified into two main vagatigpes. These are
classified according to the phytosociological concept (Steiner et al. 1992):

@ class Scheuchzerio-Caricetea fuscae TX. 1937; which is typicéhe
usually mesotrophic, acid to base-rich sites of the entir¢hBior Hemisphere.
The vegetation is dominated by low-growir@arex spp., brown-mosses,
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Sphagnunmosses, and some herb species.

€ class Oxycocco-Sphagnetea BR.-BL. et TX. 1943; which is tydimal
oligotrophic, acid, and often ombrotrophic mires of the entire Narther
Hemisphere. The vegetation is found along with bog piieus rotundaty a
taxon endemic to Central Europe (Businsky 1998), which also betoniiyés
class. It was described as as. Pino rotundatae-Sphagnetum KASFNOSS.
1933, corr. NEUHAUSL 19609.

For a detailed classification, see e.g. Rybkiet al. (1984), and Steiner et al.
(1992).

Peatland development

The development of peatlands can be explained in relationshige tanajor
sites’ environmental factors: climate, relief, parent maltebiota, and time
(Gorham 1957).

The development of most peatlands are generally the product of tH® last
000 years,i.e. the Holocene (Barber 1993; Holden 2005; Rydin & Jeglum
2006). Most of the extant Northern Hemisphere peat was formeeromn
opened after the retreat of Pleistocene glaciers (Rydide§lum 2006).
Palynological studies carried out in the Czech Republic shoatdhe oldest
layers of most peatlands there were also created at thef ¢hd last ice age.
They developed mainly from initial fen vegetation, but also acnally from
aquatic vegetation (Jankovska 1980; Bragg & Lindsay 2003).

Because of the historic development and climatic conditions, Hrer&o
purely ombrotrophic bogs in the Czech Republic (Dohnal et al. 1965heAt t
foundation of all peatlands there is always a layer of fen petalifferent
thickness, depending on the regional site’s conditions during théogawent
of the peatland (Barber 1981; Jankovska 1980).

Distribution of peatlands

The total peatland area is now estimated to be 4.16 krif) or about 3% of
the globe’s total land area (Lappalainen 1996; Joosten & CPABR). At least
80% of the peatlands are in areas with northern temperate oclicoédes, 15 -
20% is tropical or subtropical, and only a few % are in the sautieenperate
or cold climates. Russia and Canada each have roughly oneflive global
peatlands; and together with the USA and Indonesia comprisgb&a.of all
peatlands (Joosten & Clarke 2002). In terms of percentage of nmkatla
coverage, high values are noted for Finland (25%), followedEbtpnia,
Ireland, Sweden, Indonesia, and Canada (Joosten & Clarke 20020¥asd
al. 2003; Montanarella et al. 2006). For comparison, the cover ohpdsatin
the Czech Republic is estimated to be 24G,kwhich is 0.3% of the country
area (Bragg & Lindsay 2003; Montanarella et al. 2006).

11
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Mined peatlands

Use of peatlands and peat

In many European countries the original peatland coverage waslexaisy
larger than it is today (Joosten & Clarke 2002; Bragg & Lind2893;
Vasander et al. 2003; Rydin & Jeglum 2006, etc.). Several Eurauoeentries
have lost more than 80% of their original peatland areas. dstimated that
55% of the original peatland area in the Czech Republic wss(Bragg &
Lindsay 2003).

Large peatland areas have been drained or altered forulagec and
forestry. At present, 14% of the total peatland area in Eurspesed for
agriculture, with the largest portions found in Russia, Geym&elarus,
Poland, and Ukraine. The main uses in agriculture are as ldaydied pastures,
for the growing of agricultural crops (grains, grasses, and vegetables),rcyanbe
cultivation, or for bio-fuel production (Bragg & Lindsay 2003; Rydin &lden
2006)

The main uses of peat are for fuel, horticulture, sources génar
compounds, and in absorption systems (Dohnal et al. 1965; Rydinl&mleg
2006). Additionally, the use of peat for balneology has a long hijstory
documented in the Czech Republic from 200 years ago (Dohnal F65).
Worldwide, about 50% of the peat extracted is used as an esetgye;
however, in some countries this represents the major usagelrgland,
Finland) (Joosten & Clarke 2002; Vasander et al. 2003, Renou et al. 2006).

Fuel peat is derived from both blanket and raised bogs (bottyzee of
ombrotrophic bogs), while peat for the horticultural industry tendsnanate
mainly from raised bogs (Stoneman & Brooks 1997). As a substoate
horticulture,Sphagnunpeat has special properties for the growing of plants in
pots and in nursery beds: good moisture retention, good aeration, tagd a
cation exchange capacity (Rydin & Jeglum 2006; Joosten & Clarke 2002).

In the Czech Republic, most peat is mined for horticultural puspase
also in much smaller amounts for balneology (Dohnal et al. 1Bf&gg &
Lindsay 2003). Therefore, the majority of peat extraction occuraised bogs
which are often covered with standsRafus rotundatgor its hybrids).

Types of peat extraction

Two main types of extraction were and still are usethen Czech Republic.
During both types of extraction, both the structure (the végetaand
acrotelm/catotelm structure) and the main functions of these bogs aoyedeéstr
Block-cutting was used for peat extraction until the 1950’s. It was done
manually. The sites were first drained, and then the peat was cutdtloeigthe
main or side ditches. The relief after abandonment was oftepsaic of wetter
(cut-away) and drier areas (baulks that remained uncuihé€B8tan & Brooks
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1997). Usually, a quite thick layer of peat was left unmined within the site. Only
a part of the bog was dug, thus remnants of the bog vegetation \wsezved
near the cutting area. Most of the larger bogs in the border nouetaons
were affected by this type of peat extraction (Dohnal et al. 1965).

The Milling method (mechanical industrial mining) replaced the less-
effective hand-cutting in the middle of the twentieth centufhis is
accompanied by very effective drainage, enabling the use of meastyinery.
The whole, or nearly the whole area, of the peat deposit is usniakd down
to the subsoil layer. After mining, only a vast flat arelefts with the system of
drainage channels, approx. 25m apart, with almost no (or only datf@n of)
compressed and highly decomposed fen peat remaining.

After-usage of mined peatlands

After block-cutting the sites were left to spontaneous su@ressr the
extraction was continued by the milling method. The main afiages of
industrially mined peatlands are agriculture, forestry, #mel creation of
wetlands (Renou et al. 2006; Rydin & Jeglum 2006; Orru & Orru 2008).
frequent alternative in many countries is forestry (Vasandal. 2003; Picken
2009). Some sites are used for growing cranberries or foryeoesgs. Less
often, wilderness parks with ponds and wetlands are created ilitifey
educational activities, and tourism (Renou et al. 2006; Picken 2009).

In the Czech Republic, the prevailing method of reclamatiofiaseatation.
This is partly due to the law, and partly because of econartecests. Only a
small proportion is left to spontaneous succession.

Studies on mined peatlands

Peatlands are studied by scientists from many particidlisf The aims of
some studies were to describe the structure (vegetation, ansodlbiota, and
peat characteristics), or to understand the processes ocduwerigigas well as
their influence on hydrology, gas emissions, or biota.

Spontaneous and restored sites have been compared in several Madie
observational and experimental studies as well as studiesamogitvarious
restoration projects have mainly been conducted in Canadandkirid@rmany,
and Ireland (see the review below).

Some studies have dealt with the occurrence of inseags Watts et al.
2008; van Duinen et al. 2009), amphibigesy. Mazerolle 2003), birdse(g.
Desrochers et al. 1998), or the microbial community (Arzt et al. 2008;réerle
et al. 2006; Laggoun-Défarge et al. 2008). However, the majorgjudfes are
predominantly focused on the vegetation. | will present here & hoew of
the studies of spontaneous vegetation succession. | have focpselgson
the ombrotrophic bogs. The investigations of vegetation were usually
accompanied by measurements of selected site factors suettreess, as well
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as the chemistry of the water and peat. Only a few studiesihegstigated the

role of the surrounding vegetati¢g@alonen 1987Poulin et al. 1999%ellerin et

al. 2008; Campbell et al. 2003). An overview of studies on spontaneous

successions from North America and Europe, published before 2083, w

presented byavoie et al. (2003).

The number of studied localities, and the types of extracBonhlock-cut,

M - industrially mined), are indicated in parentheses:

Canada and USA: Poulin et al. 2005 (26 B, M); Graf et al. 2008 (26 M); Lavoie
and Rochefort 1996 (1 B, M); Robert et al. 1999 (2 B); Girard et al.
2002 (1 B); Lavoie et al. 2005 (1 M); Fontaine 2007 (1 M);

Japan: Nishimura et al. 2009 (1 M); Egawa et al. 2009 (1 M);

Finland: Salonen 1994 (17 M); Salonen 1990 (2 M);

Sweden: Soro et al. 1999 (11 B);

Ireland:  Curran and MacNaeidhe 1986 (1 M); Farell and Doyle 2003 (1 M);

Estonia: Orru and Ramst 2009 (all Estonia peatlands);

Germany: Poschlod et al. 2007 (2 B, M);

Czech Republic: Rektoris et al. 1997 (1 B); Lanta et al. 2004 (1 M); Bastl et al.
2009 (6 B, M); Horn 2009 (2 M).

The conclusions from these studies were usually similar; the impsirtant

factors driving succession were:

€ wetness, expressed mainly as the depth to the ground water table

€ the thickness of the peat layer, often accompanied by its chemical and

physical properties

€ the presence of source vegetation

These are also the factors which are often manipulatednadl scale

experiments and restoration projects. The change of abio#icfaitors is

mainly achieved through the manipulation of the water reginnijzation, or

relief reshaping. The availability of diaspores is enhancetdjntroduction of

plants (including mosses) as seeds, vegetative fragments, oe Valyelrs of

plant materials from donor sites.

Below is a short review of the experimental and restoration studies:

Canada: Campeau and Rochefort (1996); Bugetaa. 1997 (1 M); Ferland
and Rochefort 1997 (1 M); Campbell and Rochefort 2003 (21
species); Cobbaert et al. 2004 (1 M); Price and Whitehead 2004;
Groeneveld and Rochefort 2005 (1 M); Chirino et al. 2006 (1 M);
Sottocornola et al. 2007 (3 M); Cagampan and Waddington 2008;
Boudreau and Rochefort 2009 (1 M); Lucchese &GO (1 M);

USA: Cooper and McDonald 2000 (1 B); Johnson et al. 2000 (1 M);

Finland: Salonen and Setéla 1992 (2 M); Salonen and Laaksonen 1994 (2 M);
Tuitilla et al. 2000 (1M); Tuitilla et al. 2003; Huotari et al. 2007 (1
M);

Sweden: Sundberg and Rydin 2002;
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Germany: Sliva and Pfadenhauer (1999) (1 M); Poschlod et al. (2007) (2 M);
Netherlands: Tomassen et al. (2003);
Poland:  Herbichowa et al. (2009) (1 M).

Some works were only devoted to mapping the site charactenstise mined
peatlands, and often compared them to natural bogs. Some ofsthdses
concerned hydrologye(g. Ferland & Rochefort 1997; LaRose et al. 1997; Price
1997; Price et al. 1998; Schlotzhauer & Price 1999; van Setersc& P001,;
Higgins & Colleran 2006; Shantz & Price 2006; Farrick & Price 20@8nd
erosion (Campbell et al. 2002), or chemistry - including carboringyahd gas
emissions€.g.Wind-Mulder et al. 1996; Mitchell et al. 2002; Waddington et al.
2002; Petrone et al. 2003; Waddington et al. 2003; Cleary et al. 2005;
Bortoluzzi et al. 2006; Basilico et al. 2007; Wilson et al. 20BBstzel et al.
2008; Kivimaki et al. 2008; Trinder et al. 2008).

In general, the restoration periods at most sites have beshdaao ensure
the progression to a fully functional peatland (Gorham & Roche&f003).
Nevertheless, there are some differences in the Northigéameand European
approaches and successes regarding restoration.

The North American approach of peatland restoration is basetheon
introduction of plant materials from a donor site, use of a g@ligee mulch
cover, and rewetting of the extraction area. Fertilizaigoalso possible. Rapid
plant establishment has been observed in these sites, and ateompkss
carpet was established within four to seven years. Mosthef species
colonizing the restored sites were typical peatland species.

The European approach mainly focuses on rewetting and water management.
Plant donor material is barely available in most European gesiriiecause of
the rarity of natural peatlands; and thus is only used for soalé
experiments. The rewetting of industrially mined raised bogh whallow
minerotrophic peat usually results in a mosaic of fen vegetatith flooded
sites. On sites with ombrotrophic or moderately minerotrophic tiondj with
stable water levels and with the introduction of bog plantsyektoration of
some bog vegetation seems to be possible over the long-term.

The overview and description of restoration methods can be found, for
examples, in Wheeler and Shaw (1995), Stoneman and Brooks (1997), and
Schumann and Joosten (2008). The North American approach was akbgribe
Rochefort et al. (2003), Quinty and Rochefort (2005), and by Rodhexfalr
Lode (2006); with a special focus @phagnunreintroduction. Hydrological
management approaches were summarized by Price et al. (2003).

A brief assessment of restoration attempts was publishedobya® and
Rochefort (2003).

All of these findings were concisely summarized by Rydin dadlum
(2006) into the following recommendations for peatland restoration. The
restoration plans should include these four steps:
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€ Determine the pH/nutrient regime for the remaining peat and subsoil, and
determine what biota are appropriate to that regime.
€ Establish a water level regime appropriate for the communities one has
chosen to create.
€ Determine if there are enough residual species present for the chosen target
community, adding propagules onto the site, if necessary.
€ Create depressions that will prom&ghagnunspecies.

As mentioned above, the data and experience from the studies on
spontaneous succession can be used for a better understandingrotésses
of the ecosystem regeneration (also see Girard et al. 200@ieLet al. 2003;
Schrautzer et al. 2007). However, it may also help to fines sithere the
realization of these restoration measures will be usefue#adtive; and on the
other hand sites where restoration is less plausible. Forssies, appropriate
restoration measures can be chosen to reach realistic restoration targets.

Outline and content of the thesis

In the present study | have focused upon the vegetation compositicimeir
relationships to site environmental characteristics.

In the Czech Republic, there is quite good information about thetatem
of block-cut peatlands. Many of them are protected today as naseeves
(e.g.Albrecht 2003; Zahradnicky & Mackéwn 2004). The reason for this is
that the manual block-cutting here resulted in younger and @&ten stages of
succession (or peatland developmein),rejuvenation of already mature bogs.
Some of these block-cut bogs are also managed to maintainrihtem stage,
or at least to slow down succession. The main management metensas
desirable are the blocking of still-functioning drainage, and theowvaeng of
trees.

Less is known about milled peatlands (see the survey abovellathere
usually scattered or incomplete. One research project mapjnmgrsites on a
country-wide scale, including peatlands, is currently in progressniieeeet al.
2009).

There have only been a few attempts to intentionally restoremited
peatlands (or at least portions of them) with respect to moahethods of
ecological restoration (and not using the traditional affatest with
monocultures).

Extraction activities in about one half of the milled peatlanalge already
ceased; the remainder will cease in the near future. Therehow these
peatlands develop after their abandonment and what can we ddamthare
important and contemporary questions.

This study was conducted on all of the eleven milled andnseetected
block-cut peatlands. This multi-site study should provide an overuoiethe
potential for spontaneous succession in the mined peat bogsatiorrehip to
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their environmental conditions.

In the study | asked the following questions:
(i) What is the variability in spontaneous successional processes among all
mined sites in
the Czech Republic?
(i) How does succession progress towards sites represented by undisturbed
peatlands?
(iif) How does successional vegetation differ between traditionally and
industrially mined sites?
(iv) Which environmental factors are responsible for the vegetation’s
variability? (I concentrated particularly on the role of those abiotic atters
and landscape factors driving the succession).
(v) Is spontaneous succession a reasonable way of restoration; and if so, under
what circumstances?
(vi) What are the implications for the restoration of these sites?

Chapter 2 describes the vegetation succession in eighteen extrautiedirze
undisturbed peatlands in the Czech Republic. The vegetation is i@mnpa
well as the main characteristics of the sites. The gpbgma patterns of
succession are emphasized.

Chapter 3 focuses specifically on the vegetation in eleven industrrailyed

peat bogs, including restored sites. The influences of age, atitetiactors, as
well as landscape factors are analysed. The general safesuecession is
described. Additionally, the occurrence of target species andatieatials for
restoration of bog vegetation are discussed.

Chapter 4 compares spontaneous succession at various Central European
mining sites. The sites include spoil heaps from coal mining) sad gravel

pits, extracted peatlands, and stone quarries. The recommendatiotie
restoration of the disturbed sites are summarized.

Chapter 5 summarizes the state of current knowledge on the biota (egeta
algae, fungi, and animals) in the extracted peatlands i€2beh Republic. At
the end, possible restoration techniques, as well as some pasitiveegative
examples of restoration attempts in the Czech Republic are described.

Chapter 6 presents the preliminary results on succession in eleadiianally
and industrially mined peatlands in South Bohemia, Czech Repubilic.

Chapter 7 summarizes the results, and is followed by recommendations for
ecological restoration of the disturbed peatlands.
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Spontaneous succession in mined peatlands

Spontaneous vegetation succession in mined peatland
a multi-site study

Petra Konvalinkova & Karel Prach
Preslia 82: 423-435, 2010

Abstract:
The study was conducted in 17 peatlands in the Czech Republic mined either by

the traditional block-cut manner or industrially. Phytosocimalgreléves 5 x 5
m areas were carried out in representative parts of succdssiages in the
disturbed peatlands. Age and environmental characteristics weessad for
each relevé (position of water table, water pH, substratim@mistry,

geographical area) or each locality (altitude, average artemperature and
precipitation). Phytosociological reléves recorded in nhtunadisturbed

vegetation, representing respective target stages, wehedéd into some
analyses. Altogether, 210 relevés were analysed by the D@#Aation.

Separately, relevés from milled and block-cut sites wemboehted by CCA
with marginal and partial effects calculated. The followirgsults were
obtained: Despite the great vegetation variability, espeaatigng industrially
mined sites, there is a general tendency for peatland vegetatirecover
spontaneously, especially at traditionally mined sites, walictvere, however,
older than 50 years. The vegetation at the younger industriahgd sites
exhibited only a tendency to recover. All environmental variaioiesstigated
exhibited had at least some significant effects on the vegefaattern, among
them, soil pH, water table, nitrates, successional aggewographical location
were most important. Abiotic site factors together and ggabgcal location
appeared to be more important in determining species compositeon

successional age.

Keywords: abiotic factors, bryophytes, mined peatland, ordination, restoration,
successional age, vascular plants
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Abstrakt:

Studie byla provétha na 17 ra3elinistich ¢eské republice,éfenych bd’
tradicni metodou borkovanim nebo strojoffrézovanim). V reprezentativnich
castech sukcesnich stadii narusenych raselloy$y zapsany fytocenologické
snimky o velikosti 5x5 m. Pro kazdy snimek byl zjisiek a charakteristiky
prostedi (pozice vodni hladiny, pH vody, chemické sloZzeni substratu,
geograficka oblast). Pro kaZzdou lokalitu byla #ji$t nadmeskd vyska,
pramérna rani teplota a srazky. Dochkterych analyz byly zahrnuty také
snimky z pirozené nenaru$ené vegetadedstavujici cilovy stav. Celkem bylo
analyzovano 210 sninikpomoci ordinani metody DCA. Metodou CCA byly
provedeny odé&lené analyzy pro borkované a frézované lokality a byly
spaitany marginalni a parcialni efekty. Z analyz vyplynuly edsjici
vysledky: | gres velkou variabilitu vegetace, obzviagtfrézovanych lokalit, je
zde obecétendence k spontanni obrionaseliniStni vegetace. To plati zejména
pro borkované lokality, které byly starSi nez 50 let. VegetaemladSich
frézovanych lokalitach vykazuje pouze tendenci k obn®&echny zkoumané
environmentalni prosmné vykazovaly alesmo néjaky vyznamny vliv na
sloZzeni vegetace. Ndjezit¢jSi mezi nimi byly pH jdy, hladina vody, obsah
nitrati, sukcesni stha geograficka oblast. Abiotické charakteristiky stan®vist
spolu s geografickou ffslusnosti se ukazaly jakouldzit¢jSi pro slozeni
vegetace nez sukcesniiéta

Nasledujici pasaz o rozsahu 17 stran obsahuje utajovan&reigitea je
obsazena pouze v archivovaném originale diplomové prace uloZzeném na
Ptirodowdeckeé fakulk.
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Factors determining recovery of mined peat bogs

Environmental factors determining spontaneous
recovery of industrially mined peat bogs:
a multi-site analysis from Central Europe.

Petra Konvalinkov& Karel Prach
(manuscript)

Abstract

Questions:(a) How are spontaneous successional processes variable among the
sites? (b) Which environmental factors are responsible forahability of the
vegetation? (c) Is spontaneous succession a reasonable wayEtti@st and
if it is, under what circumstances? (d) What are the consequenceddoaties
of the sites?

Locations: The study was conducted in 11 industrially mined peatlantisein
Czech Republic.

Methods: Phytosociological relevés, 5 x 5 m in size, were lataterepresen-
tative parts of the peatlands. The age, abiotic environmentahatbastics
(position of water table, water pH, and substratum chemisasy)vell as the
biotic characteristics (proportion of land use categorielarstirroundings, and
their distance to the nearest bog vegetation) were assessedch relevé or
locality (altitude, average annual temperature, and precipitation).
Results: All of the environmental variables investigated exhibitettast some
significant effects on the vegetation patterns. Extetirea),landscape factors,
appeared to be more important in the sum of their effectth@rcourse of
succession than those of the abiotic site factors. Of the latter, thenmpastant
were the water table level and nitrate concentration oftitstrate, together
with the successional age. Also found was a geographical patéelonpinantly
reflecting the altitude. A generalized scheme of the spontanesgetation
succession, in relationship to the main environmental fachas, drawn up.
High vegetation variability was observed in the studiessgitrom open stands
with ruderal, grassland, fen, or bog species to birch-pine woodIdi).
participation of target species, typical for raised bogs or fens, was ggihanall
Sphagnumspp. occurred in only 8% of the relevés. Generally, spontaneous
recovery of the bog vegetation was more successful on thosensitee the
water table was atrtificially increased. Thus, the incredsine water table is
recommended either in sites where succession already is proceedingwlyin ne
extracted sites in order to promote the spontaneous establisibmérget
species.

Keywords: raised bogs, peatland, soil chemistry, succession, vegetation,
restoration, land use
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Abstrakt:

Prace ma zodp@dét nasledujici otazky: (a) Jak variabilni jsou procesy spoitan
sukcese nainznych lokalitach? (b) Které charakteristiky presli jsou zodpatdné za
variabilitu vegetace? (c ) Je spontanni sukcece moZrstoucebnovy? Pokud ano, za
jakych podminek? (d) Jaké z toho plyndislddky pro obnovu ra3elini@

Studie byla provatha na 11 frézovanych lokalitach Ceské republice.
Fytocenologické snimky o velikosti 5x5 m bylyifreny v reprezentativnickéstech
raSelini¥. Pro kazdy snimek bylo zfidvdno sukcesni gfa abiotické (hladina vody,
pH vody, chemické sloZeni substratu) a biotické charatitgristanovist (podil
kategorii vegeténiho pokryvu v okoli a vzdalenost k nejblizsi raselinné taipe Pro
kazdou lokalitu byla zjigha nadmiska vySka, prmérné ra@ni teplota a srazky.
V8echny zkoumané pramné vykazovaly alespiocasté&ny vliv na sloZeni vegetace.
Externi, tedy krajinné faktory, ukazaly v souhrnu vyzngsinvliv na pfibéh sukcese
nez abitotické charakteristiky stanoiSt Z posledd jmenovanych byly
nejvyznamgjSi hladina vody a koncentrace nifr&t substratu, spolu se sukcesnim
st&im. Také byla objevena souvislost s geografickou polohi@mgepsim nadnigskou
vysSkou. Na zaklatldat bylo vytvéeno obecné schémanpehu spontanni sukcese ve
vztahu k dlezitym prongnnym prostedi. Na studovanych lokalitach vykazovala
vegetace vysokou variabilitu (od ofewmych stanovis s ruderalnimi, l&nimi,
slatiniStnimi nebo raSelinnymi druhy aZz ptexo-borové lesy). Zastoupeni cilovych
druhi, typickych pro raSelini§tnebo slatini&, bylo obeci nizké. Raseliniky byly
zaznamenany pouze v 8% snimiObecr se dérict, Ze spontdnni obnova raSelinné
vegetace byla Ugprsjsi tam, kde byla ughe zvednuta hladina vody. Zvednuti vodni
hladiny je proto dopogovano jako vhodné opani pro usnadmé uchyceni cilovych
druhi, a to na mista s probihajici sukcesi i namntZena mista.

Nasledujici pasdZz o rozsahu 16 stran obsahuje utajovam&rsisti a je obsaZena
pouze v archivovaném originale diplomové prace uloZenéntiradBwdecké fakult.
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Restoration of Central European mining sites

Restoration of Central European mining sites:
a summary of a multi-site analysis

Karel Prach, Klar&ehounkova, Ji Rehounek & Petra Konvalinkova
Landscape Research (accepted)

Abstract

Sites disturbed by mining were surveyed in the Czech Republic, cEntge.
The sites included spoil heaps from coal mining, sand anvelgods, extracted
peatlands and stone quarries. The following main conclusions edne(ig
Potential for spontaneous succession to be used in restomatects is
between 95 and 100% of the total area disturbed. (i) Minimg,sit mining is
properly designed and then the sites are left to spontaneousssoiccesten
act as refugia for endangered and retreating organisms, apdcong&ibute
substantially to local biodiversity.

Keywords: landscape scale, disturbed sites, spontaneous succession, technical
reclamation
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Abstrakt

Predmstem této studie byla mista narusedZbou vCeské republice (gdni
Evropa). Lokality zahrnovaly vysypky p@&zté uhli, piskovny a $tkovny,
téZena raselinigt a lomy. Byly vyvozeny nasledujici z&y: (i) Potencialu
spontanni sukcese je mozno vyuzit pro projekty obnovy na 95 az 100% uUzemi.
(i) Pokud €Zba probiha vhodnym apobem a po ska@eni £Zby jsou mista
ponechana spontanni sukcesi, mohaieliny pedstavovat refugia pro
ohrozené a ustupujici organismy a mohou takpgt podstatd k lokalni
biodiverzig.

Nasledujici paséaz o rozsahu 6 stran obsahuje utajovanérsisita je obsazena pouze
v archivovaném originale diplomové prace uloZzenémiiradbwdecke fakult.
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Mined peatlands

Co-authors: Petr Bogusch, Petr Hes

Tézena rasSelinisSt
[Mined peatlands]

Petra Konvalinkova (ed.)
oun, Petr Horn, Martin KlamvAnna

Lep3ova, Vladimir Melichar, Ladislav Rektoris, Jataginy & Vit Zavadil

In: Rehounek JRehounkovéa K., Prach K. (eds.): Ekologicka obnova tizemi
narusenychéZbou nerostnych surovin agonyslovymi deponiemi. [Ecological

restoration of sites disturbed by mi

Uvod

ning activities and industrial deposit
Calla,Ceské Budjovice, 2010

Zatimco ve skandinavskych zemich mohou raSedirti&rit az kolem 20 %

uzemi, VCR se jedna o po#mné vzacny
raSelinis¢ tvoii pouze 0,3 % naSeho uze

biotop. Odhaduje se, Zze zachovala
miitpm wétSina se jich vyskytuje v

pohranénich pohdich. V naSich podminkach raSeliriSpredstavuji biotop
,ostrovniho* charakteru, se specifickou flérou a faunou, hostici mnohdy

glacialni relikty (Spitzer et al. 1999).
stavajici &Zebny a nové otégny nebudou.

Lze jen doufat, Ze budoizeny

Lokalita Oblast Nadm.v. @&ba Pozn.
mm.  Bzi
1 Borkovice Veselsko-s@Blavska 420 spontanni sukcese, lesnicka adéska
blata rekultivace¢ast&na revitalizace

2 Branna Tebaisko 440 + lesnické rekultivace, spontanni sukcese

3 Hrdlarezy Trebaisko 460 + lesnické rekultivace, spontanni sukcese,
casténa revitalizace

4 Fibraz Trebaisko 470 + &zba bude brzy ukaena; spontanni sukcese,
lesnické rekultivace, vifpraw hydricka rekultivace

5 Clunek Jindichohradecko 540 + spontanni sukcese

6 Swilik PoSumavi 740 + spontanni sukcese, smekultivace

7 Horni Borkova Sumava 740 spontanni sukcese

8 Soumarsky Most  Sumava 750 spontanni sukcese, késrgkultivace; revitalizace

9 VI&i Jamy Sumava 780 + spontanni sukcese

10 Krasno Slavkovsky les 780 - spontanni sukcese; eahdgvitalizace

11 Hora sv. Sebestiana Krusné hory 850 + spontaneokseklesnicka rekultivace

12 Abertamy Krusné hory 870 ¢ast&na rekultivace zalesnim

13 FrantiSkovy lazh Chebska panev 432 &2ba slatiny pro lazestvi

Tézba raSeliny probiha v séasnosti (nebo byla v nedavné dob
ukoniena) pouze nac¢kolika lokalitach. Velikost &Zeben je kolem 100 - 200
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ha. Aktual t¢Zené (nebo detené) plochy se nachézeji zejména v jiznich

Cechéch (Tebaisko, Jindichohradecko, okoli Veseli nad Luznici, Sumava),

KruSnych horach a Slavkovském lese. Seznam znamych strajpenych

lokalit je uveden v tabulce. Rni ©€Zba (tzv. borkovani) probihala v minulosti i

v ostatnich regionech s vyskytem ra3efin{gdarské vrchy, Jizerské hory,

Cesky les atd.)

PrestoZze &Zenych raSelini§ neni mnoho, jetréba jim ¥novat pozornost,
neba’ se jedna o velmi specificka stanowiSSpecifikum &¢Zenych raselinis
oproti ostatnim&ebnam je v tom, Ze&4ba probiha ve zcela ditém biotopu,
ktery je €Zbou znéen. Dnes probiha aktivnézba (nebo byla v nedavné dob
ukoniena) v biotopech: blatkové bory (L10.4 dle Katalogu bidtpptewena
vrchovisé (R3.1), vrchovid&t sklei (R3.2), vrchovistni jezirka (R3.3),
degradované vrchoviS{R3.4) a v minulosti probihal@zba také v biotopech:
vapnita slatinist (t¢Zba kdysi nap na Polabsk&erna¥ — R2.1), nevapnita
mechova slatini§t(R2.2), gechodova raseliniS{R2.3).

DalSi specifikum &by rasSeliny je legislativni —¢tba rasSeliny (a tedy i
rekultivace) seidi zakonem o&Zbe raSeliny €. 61/1956 Sb.), nikoliv hornim
zakonem . 44/1988 Sb.).

Zcela zasadni vliv na charaktéZze¢bny a jeji nasledné vyuziti maigpb
t&zby. VCR lIze v zasatirozlisit 3 zgisoby &Zby:

(i) ruéni, tzv. borkovani - Zjsob £Zby pouzivany do 50.let 20.stol.

(i) pramyslova strojova&Zba, u nds metoda tzv. frézovani — pouzivana od 50.
let 20.stol. dodnes, podminkoézby je kompletni odvodmi celého
loziska

(iii) tzv. mokra €Zba - tZba bagrem sgdva v hloubeni jam bez odvogm
loZiska, obvykle se vyuZiva pro lamké &ely, protoze humolit neztraci
|éCivé vlastnosti.

V dalSim textu se soustlime zejména na frézované lokality, kde je
problematika uko¥eni €2by a nasledna rekultivace aktualni.

Geologie a geomorfologie

Recentni rasSelini§tvznikala od konce doby ledové wvipghu poslednich 10
000 az 15 000 let na nepropustnych podloZich. V zavislostirexdadajicim
zdroji vody mizeme vyliSit nasledujici typy raSelitijskteré se liSi vegetaci a
typem vznikajiciho humolitu:

€ minerotrofni slatini& — sycena podzemni vodou, vyskyt zejména

V niZinach

€ ombrotrofni vrchovi&t — sycena fevazi srazkami, typicky vyskyt

v horskych regionech,

€ prechodova raSelini§t— sycena spodni vodou i srazkami, vyskyt ve

strednich polohéach,
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Mined peatlands

Frézované i borkované lokality najdeme na mistaelchmdovych raSeliniSa
ombrotrofnich vrchovid RaSelina je zde twena zejména raSelinikem,
suchopyry, ostcemi a devem.

Reliéf dotzeného raSelini8tje dan typem&by. U borkovanych lokalit ma
¢asto podobu vyvySenych gasna kterych se vykena raSelina susila, a
prohlubni, které vznikly rypanim ,borek”, tedy KusaSeliny cihlovitého tvaru.
Tyto prohlubg byly ¢asto zaplaveny vodou a postépee zazemnily. i
bagrovani (mokré ¢gb¢) vznikaji vodni bazény se strmymiieny. Reliéf
frézovaného raSelini&tpredstavuje velkd odvodné plocha tmaveé raseliny
protkana pravidelnou siti odvisalvacich kandl. Pole mezi kanaly mivaji mign
konvexni profil, ktery usnadije odvodini smérem ke kan&im. Zbyvajici
mocnost raSeliny jeuena, rekteré lokality byly pomistt dotZzeny az na
mineralni podlozi (Abertamy,ibraz), na pkterych byla pediasré zastavena
téZba a proto mocnost téinodpovida fivodnimu stavudast lokality Krasno).
Obvykla mocnost raSeliny na @aenych loZiscich se pohybuje mezi 0,5 — 1 m,
piicemz 0,5 m je zakonemigrdepsany limit. Pokud byla adena cela vrstva
raSeliny, objevuje se mineralni podloZzi, zpravidla §ilgtérkopisky. Chemické
charakteristiky zbytkové vrstvy humolitu jsou korelovany s jehmcmosti —
jako dilezité pro sukcesi vegetace se ukazaly byt g, stupé rozlozeni
(humifikace) a obsah Zivin (stupenineralizace) — Konvalinkova (2006), Lanta
et al. (2004), Bastl et al. (2009).

Hola raSelina je pommné nehostinny substrat — je bez diaspor, s nizkou
dostupnosti Zivin, tmavy povrch se silpiehriva, dochazi k rozsahlé vodni a
vétrné erozi a k mrazovému naruSeni (tvorba ¢gbWého ledu). Navic ma
pieschla raSelina Spatnou sfivést.

Technicka rekultivace

NejcastjSim typem rekultivace v poslednich desetiletich je prostésali.
Konvexni profil €Zebnich poli je srovnan do roviny a osazen na hustastgj
borovici lesni nebo smrkem. Kanaly jsou ponechany vechink stavu, aby
dale stanovist odvodiovaly a umoznily #st vysazenych stronik DalSim
typem rekultivace je iigvedeni na ze#adélskou pidu a zorgni. Tento zfsob
byl casty zejména v minulosti a v nizinach, na slatiniStnich lokalitéguziva
se i hydricka rekultivace, kdy je povrch ¥¥€eného raselini§tzaplaven vodou
— pokud to umoiuje reliéf a v blizkosti je zdroj vody.

Typ rekultivace jetasto volen s ohledem na planované vyuziti vlastnikem —
plochy paticici do lesniho fdniho fondu, které byly po dob&zby obvykle v
pronajmu, jsou néastji rekultivovany na les. Pokud byla plocha ve vlastnictvi
téZebni spolénosti, jecasto volena nejlewsi varianta z ,technickycheSeni*,
kterou je zaplaveni vodou.

Po lesnické a ze#délské rekultivaci je biodiverzita vzniklych ploch
vétSinou velmi mala. Zalegnim vznikaji zpravidla husté porosty borovic nebo
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smrki, bud’ témet bez podrostu, nebo ginymi lesnimici ruderalnimi druhy

v bylinném a ke&vém pate. Diky evapotranspiraci stragmzde dochazi

k dalSimu vysuSovéani raseliny a jeji mineralizaci.f\pac zaplaveni vodou,
pokud neni vzniklé jezeroifliS hluboké a neni osazeno rybami, je mozné
ocekavat vyvoj mokadni vegetace alesp@ii jeho krajich, v delSindasovém
horizontu niize dojit i k obnow raSelinotvorného procesu - terestrializaci.

Prirodé blizka obnova

Nejjednodussi a také nejleyjgi cestou obnovy je ponechani spontanni sukcesi.
Vhodnym gikladem jsou borkované plochy, které byly poédeni obvykle
ponechany spontannimu vyvoji. Dnes se jediasio velmi hodnotné lokality
chraréné jako maloplodna ZCHU (napNPR BozZidarské raselingtCervené
blato, PR Borkovicka blata, JezernitslRadostinské raselingt Na mistech,
kde byl po ukoteni €Zby piznivy vodni rezim, dochazi¢t8inou k obnow
raSelinotvorného procesu a alesptast&né regeneraci raSeliniStni vegetace
(Horn 2009). Diky &Zb¢ doSlo ¢asto k ,omlazeni raSelini&t tedy navratu

k rargjSim sukcesnim stadiim. Takové plochy se stavagisiton pro druhy,
které preferuji otaergjsi a vliti stanovist, a’ uz jde o cévnaté rostliny (nap
kyhanka sivolista -Andromeda polifolia,rosnatka okrouhlolista -Drosera
rotundifolia), houby nebo Ziviichy. Nag. fada tyrfofilnich (Zijici s oblibou na
raselinistich) a tyrfobiontnich (Zijicich pouze na raSeliniStiobiyth vyhledava
praw takova stanovit Otewené vodni plochy, kteréasto v borkovistich
vznikaji, jsou vyhledavanym biotopem tyrfobiontnich vodnich plosttoika a
vazek. Krom¢ vazek roduSomatochlora(lesklice horska -S. alpestris I.
severska -S. arcticg, jejichz larvy Zziji i ve vihkém raSeliniku, se objevuji i
dalSi tyrfofilni a acidofilni, ale i mé&nvyhraréné acidotolerantni druhy (Spitzer
et al. 1999)

Spontannimu vyvoji byly ponechany také&které plochy frézovanych
raSelini¥. Pribéh sukcese je zde oviievan zejménasmito faktory:

€ hladina vody a rozsah jejiho kolisaghbm roku, pH a vodivost vody

@ vlastnosti substratu — stupe mineralizace raSeliny, pH, podil

organického uhliku atd.

€ zdroj diaspor v okoli, zejméndipmnost raSelinistni vegetace

€ mikroklimatické podminky.

Hluboké odvodani (1 m a vice¢asto az na mineralni podlozi) frézovanych
raSelini¥ vede k zaklesnuti hladiny podzemni vody, raselina se rychle rozklada
dochéazi k mineralizaci a k zvySovani zasoby Zivin. Toho vyuzZivaji konuie
silné rostlinné druhy na Ukofipodnich raSelinnych druih které kolonizuji tato
stanovist pomaleji nebo @bec. VelkoploSna¢kba s sebouimasi zvysené
riziko invaze anemochoénse Sficich ruderalnich a expanzivnich rostlinnych
druhi (zastupcieledi Asteraceae, Salicaceae, Betulaceae aj.).

Na plochach se zaklesnutou hladinou vodyasto uchycujeitina kiovistni
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(Calamagrostis epigejds kterd niize blokovat dalSi sukcesi nakolik let.

Uchycuji se i dalsi druhy trav jakmetlicka kivolaka Avenella flexuosg

metlice trsnatd(Deschampsia cespitogatitina chloupkata(Calamagrostis
villosa), bezkolenec modryMolinia caeruleg, chrastice rakosovitaPhalaris

arundinaced a deviny, zejména iiza kElokora (Betula pendulp b. p¥yita (B.

pubescenys borovice lesn{Pinus sylvestris smrk ztepily Picea abiek Neni-

li sukcese blokovana, jiz po dvaceti letechizen vzniknout souvisly
biezoborovy les.

Pokud se hladina vody pohybuje viperu 0,3 m pod povrchem, dochazi
k uchycovani motadni a raSeliniStni vegetac&eire raSeliniki. Pfi malé
mocnosti zbyvajiciho humolitu neboigaku mineralé bohatsi vody fevazuji
ve vegetaci druhy prameinijSvihkych luk a pechodovych raSelinis— sitina
rozkladitd Quncus effusys s. nfovitd (J. filiformis), smldnik bahenni
(Peucedanum palusirepsin€ek psi(Agrostis caning violka bahenni{Viola
palustrig, pch& bahenni(Cirsium palustrg, vrbina obecna L{ysimachia
vulgaris), svizel bahenni Galium palustrg¢, karbinec evropsky Liycopus
europeuy}, ostice obecnaarex nigrg, 0. prosova€. paniced, 0. zobankata
(C. rostratg, o. Sedava (. canescerns mochna natrznikRotentilla erect,
bezkolenec modry Molinia caeruleg, ale také nap suchopyr Uzkolisty
(Eriophorum angustifoliuip z dfevin pak zejména vrba popelav&alix
cinereg a krizy (Betulaspp.) Casty je vyskyt drut viesovi§ a smilkovych luk
— plavu vidlacka (Lycopodium clavatuim smilka tuha lardus strictd a sitina
kostrbata Juncus squarossys

Pokud mocnost zbytkového humolitu dosahuje alespd m, objevuji se
typické druhy bylinného patra raSelittis- zejména suchopyr pochvaty
(Eriophorum vaginatui s. Uzkolisty E. angustifoliuny viochyre bahenni
(Vaccinium uliginosuin borivka ¢erna {/accinium vitis-idaep klikva bahenni
(Oxycoccus palustr)s vies obecny Qalluna vulgari3, cernysS I&ni
(Melampyrum praten3e mérgé casto také rojovnik bahenfiiedum palustrg
rosnatka okrouhlolist@Drosera rotundifolid, Sichacerna Empetrum nigrum
kyhanka sivolista Andromeda polifolia a osftice chudokeéta (Carex
pauciflora).

Funkéni odvodrni obvykle trvale zabraje (i u ploch ponechanych
spontannimu vyvoji) nastoupani hladiny podzemni vody inagni Grove
(obvykle 0 — 0,2 m pod povrchem). Pokud chceme n&edf/ch raseliniStich
podpdit vyvoj mokiadnich ¢i raSeliniStnich spotenstev, je tedy nutné
predevSim obnovit jejich vodni rezim. To je také prvni krdk gkologické
obnow raselini§. Pokusy o ,revitalizaci* frézovanych ra3elitigsou vCR
zélezitosti az poslednich zhruba deseti let. Zatim pouze BkKatitimarsky
Most byla revitalizovana na celé ploSe; v&mnosti probiha také obnova
Krasenského a Abertamského raSeliniSNa lokalig¢ Borkovicka blata a
Hrdlorezy doslo k revitalizaci né&asti plochy.

Zawrem uvadime stitny souhrn opdéni, kterd jsou zasadni prgéinou
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revitalizaci.
Revitalizaéni zasahy:

(i) zlepSeni hydrologického rezimu

Hrazeni nebo zasypani obvodovych a centralnich odios@cich kanad:
Dojde ke zvySeni hladiny podzemni vody, ke zpomaleni odtoku z lokality a
k vyrovnani rozkolisané hladiny podzemni vody. K zasypani aabwa@tich
piikopt je mozno pouzit neztraly humolit. Druhou alternativou jerghrazeni
odvodiovacich kandl soustavou fehrazek s fepadem. V satasné dob se
neiastji pozivaji dewné gehrdzky z mistniho materidlu (smrk, borovice)
utésniné udusanou raselinou, pra@které projekty se vyuzivaji trvanbjsi
dieva — akat, dub. Hrazky sekaly navic &sni geotextilii. Obvykle by #to byt
cilem zvednuti hladiny vody az na uréveovrchu rasSeliny. Tento stav je
zasadni podminkou pro znovuobnoveni raSelinotvorného procesu (paludifikace)
a pro existenci nelesnich raSeliniStnich bidtopla €zZenych raSeliniStich
s fragmenty cennych lesnich spmestev (blatkova a kieva raSelinist,
raSelinné bory) Ize zvySovat hladinu vody na takovou aroabdy nedoSlo
k negativnimu ovlivéini korenového systému str@gm

Whloubeni menSich raSelinnychiti s volnou vodni hladinou:Mohou
slouzit jako zdroje ofiovné paludifikace, odkud se dale mohotit iavodni
rostlinné druhy raSelinnych biotdpMensi prohlub#é jsou vyhodné § jimani
de¥ové vody a vody z tajiciho &nmu. Tanky také zvySuji diverzitu ploch a
mohou byt vhodnym biotopem prockieré druhy rostlin a ziat — vodni
ploStice, viniky, vazky a jiny hmyz, obojzZivelniky, vodni ptactvo. Na
vyfrézovanych plochach holé raseliny maji i vyznamnou protipoZarni funkci.

(i) introdukce druh i, pFip. pouZziti mulée

Vysev a vysadba bylin a mechordstPiimé vysadby a vysevy Zadoucich
druhi je vhodné provad pouze na lokalitach s nedostatgm zasobenim
sporami z okoli. SmyslupIné je prowddntrodukci pouze u ploch s vhodnymi
stanovistnimi podminkami (uz zanieké plochy). K introdukci je mozZno
pouzit generativnich i vegetativni¢asti rostlin a mechoras{pouzivana:asto
nag. u raselinik).

Mul¢ mize slouzit nejen jako zdroj diaspor, ale zlepSuje také
mikroklimatické podminky na povrchu raSeligiszastigni, snizeni vyparu
apod.). Pipustné je pouze vyuziti lokalnich zdromuke, spor a semen z
dochovanych kontaktnich lokalit.

Vysadba devin: PloSnou vysadbu fdvin Ize gipustit jen na lokalitach
puvodre alespa casténé lesnich nebo kimvych raselini§, kde Ize timto
zpasobem podpd pavodni genofond ikvin. Na pivodné otewenych
biotopech je vysadbarevin nezadouci. Naopak jedtginou nutné aleso
Cast&né nalety devin odstréovat s cilem obnovitijvodni oteweny charakter
ploch. Vyjimkou mohou byt vysadby jednotlivych potravnickhevin ve
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prosgch ornitofauny.
(iif) remodelace terénu

Witvaeni hrazi z raSeliny a jiné modelace terén@myslupiné opaeni
pouze ve specifickychifpadech, kdy je nutné zamezit povrchovému odtoku
z raSelini& nebo intenzivni erozi humolitu. D se os¥dcily jednoduché
protierozni zabrany z kménpoloZenych na povrchu rasSeliny a zajisich
koliky. Pokud byla fi téZb¢ vytéZena raSelina aZz na mineralni podklad, je
mozneé navezt alespaninimalni vrstvu raseliny.

(iv) dalsi opatreni

Podpora Zivédichi: Mnoha naSe raSelin&ttrpi preruSenym kontaktem
s jinymi biotopy — izolaci, za kterotasto niize bariéra vzrostlého lesa. Nap
cetni motyli (Zlwdsek boiivkovy — Colias palaenp perle¢ovec severni —
Boloria aquilonaris, modrasek s$tbroskvrnny —Vacciniina optilet¢ se na
raSeliniStich pouze vyvijeji, ale da$p ziskavaji nektar z okolnich luk.
Souasti revitalizace by tho byt zajiS€ni navaznosti na krajinu.

Potencial vyskytu vyznamnych spol&nstev a druhi

Rostlinna spoléenstva

V3 Makrofytni vegetace oligotrofnich jezirek @i, M1.7 Vegetace vysokych
ostic, M2.2 Jednoletd vegetace vihkych mGiskM3 Vegetace vytrvalych
obojzivelnych bylin, R2.3 f&chodova raSelini§t R3.1 Ote¥ena vrchovis,
R3.4 Degradovana vrchowstr2.3 Podhorské a horské smilkové travniky, T8.2
Sekundarni podhorskd a horskdéesovis¢, K1 Mokiadni vrbiny, L10.1
Raselinné teziny (klasifikace podle Chytry et al. 2001).

Cévnaté rostliny

Cl — kaprd hrebenita(Dryopteris cristatd, nehtovec feslenity(lllecebrum
verticillatum), stozrnik Inovity Radiola linoide}, C2 — biiza trpaski (Betula
nang, bublinatka menSiltricularia minor), kyhanka sivolistd/Andromeda
polifolia); C3 — borovice blatkaRinus rotundat® jestabnik Zluty(Hieracium
aurantiacunm, klikva bahenni(Oxycoccus palustr)s prha arnika Arnica
montang, pupe&nik obecny(Hydrocotyle vulgariy rojovnik bahenn(Ledum
palustrd, rosnatka okrouhlolistaDrosera rotundifolig, suchopyrek trsnaty
(Trichophorum cespitosumtavolnik vrbolisty (Spiraea salicifolig, trezalka
rozprostena Hypericum humifusujp vrbina (bazanovec) kytkokta
(Lysimachia thyrsiflorgy vSivec lesni(Pedicularis sylvaticg C4a — ostice
Buekova (Carex bueki, Sichacernd (Empetrum nigrury mochna (za#inik)
bahenni(Potentilla palustri$, bublinatka jizni(Utricularia australis), C4b —
biiza karpatskéBetula carpatica

Pozn.: Vzacné a ohrozené druhy cévnatych rostlin jsou obvyklistadizem
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druhového spektratpodnich raSeliniStnich biotépnebo se jedna o druhy
nahradnich biotap— mokadi a Wesovi§; vyjimecné se uplaiuji druhy jinych
oligotrofnich stanovi§ nag. nehtovec feslenity (llecebrum verticillatun.
Typickym druhem, nachazejicim na borkovanych plochach v horskych
oblastech optimélni podminky, jefiba trpaski (Betula nand Obnazeny
substrat mze @i dostaténé vihkosti vyhovovat konkuréné slabsSim a
swtlomilnym rostlinam. Fikladem je masové uchyceni rosnatky okrouhlolisté
(Drosera rotundifolig na Borkovickych blatech, v KrasnAbertamechti na
Horni Borkové. Podminkouifznivého stanovigtpro tyto druhy je dostateé
vysoka hladina vody, které jéeba docilit zahrazenim odvtavacich kandi.
Sucha raSelina je naopak masivinvadovana nejvodnim mechorostem
kiivonozkou vehnutouGampylopus introflexys

Rasy krasivky

Vzacné druhy: Staurastrum setigerum,St. aculeatum St. orbiculare,
Desmidium cylindricujmNetrium interruptum, Staurodesmus lanceolatvas.
compressusClosterium calosporunvar. brasiliense, Cl. angustatynRoya
cambrica,R. closterioides

Hojné druhy: Micrasterias rotata, M. thomasianaar. notata, M. crux-
melitensis, M. papillifera, Euastrum oblongum, E. ansatum, Clostdtinmia,

Cl. dianae, Cl. intermedium, CI. costatum, Cl. turgidum, CI. igac
Hyalotheca dissiliens, Desmidium swartzii

Pozn.:VSechny uvedené Udaje pochazeji z jediné lokality — Borkovick4, blata
z tani vzniklych po revitalizaci. Krasivky se zde vyskytujiména v bentosu
(tvori povlak na povrchu dna dkych tini) a jako so&ast epifytickych
spol&enstev tvéi narosty na porfenych rostlinach (zejména bublinatce jizni —
Utricularia australig a mechorostech. V ko#ieé fazi vysychani gkych tini

se pakcéasto vyskytuji ve form aerofytickych spokenstev, ktera tud tenké
povilaky na vihké raSelin Na uvedené lokalit prevazuji a dominuji typicka
spole&enstva mesotrofnich, mitnkyselych vod. Restoze je zde pofmé
vysoka druhova diverzita,é4is€ vyznamu lokality z hlediska krasivek je
zejména Vv jejich masovém vyskytu.iitBm zde, jak se zda, dochazi
k postupnému vyvoji spotenstev. Kromi béznych, pro dany typ lokality
typickych drulii, se v poslednich letech objevuji i druhy va#$h charakte-
ristické pro stabilni biotopy v pozgich stadiich sukceseti&tny 2005).

DalSi udaje o vyskytudas pochazeji z lokality Krasno. Zde ved#zabni
aktivity spojené s odvo@nim k Uplné pestavie spol&enstevias z vodnich na
pudni. Typicka spoléenstva gdnichtas se vyvijela i relativni pidni vihkosti
pod 80 %. Spolenstva fidnichias v raselinistich s nizkym pH byla teoa
pouze zelenymtasami, jejich abundance vSak dosahovala ve starSich sukces-
nich stadiich vysokych hodnot - az 17 mil. &kfg suché pdy (Gardavsky et
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al. 1996).

Houby

Turfikolni (na suroveé raSelé). tiepenitka vihkomilna Hypholoma udum t.
pomreénkova {H. myosoti¥vU; paraziti a saprofyti na raSeliniku: liha niaéni
(Lyophyllum palustre) ¢epicatka ma@alova Galerina paludosp tiepenitka
prodlouzend Hypholoma elongatip@s zavojenka sitinova HEptoloma
juncinum EN, z. raSelinikovaH. elode¥ ektomykorhizni druhy s pionyrskymi
dievinami Pinus sylvestris, Betulap. div): holubinka raSelinikovdRussula
helode$ EN, kozak barvornny (Leccinum variicolof NT, kozak bily
(Leccinum holopug NT; druhy mezi mechorosty a v tk&v zavojenka
kiizovytrusa Entoloma conferendumn trepenitka plonikova Hypholoma
polytrichi)

Udaje jsou z narusenych ploch Krasno, Abertamytebiz (borkované do
50. let)

Pozn.: Mykofléra makromycaétraSelin je velmi specifickd. RaSelinny podklad
piedstavuje extrémni, pro houbyZzko rozlozitelny substrat v oligotrofnich
podminkéch, s velmi nizkym pH a nedostatkem mineralnich ZiWeiny
dusiku. Stanovi$t jsou zaplavovana a tim $gghodnym anaerobnim
prostedim.

Spektrum saprofyt vcetre turfikolnich, které rozkladaji opad rostlin a
raSelinu, je velmi chudé,r@devSim proto, Ze opad zdejSich rostlin §&ko
rozlozitelny Ericaceag Pinaceag. Zvlastni skupinou saprofytsou lignikolni
druhy hub, které osidluji fdvo. V porovnani s jinymi biotopy je skupina
saprofyti a lignikolnich drui ochuzena f@devSim nefpiznivymi fyzikalnimi
podminkami, zvySenim podilu toxickych fenolickych latek, nedkstatdusiku
v opadu a tew rostlin.

Specifickou skupinu makromydenha raSeliniStich tud paraziti. Ve zdejSich
podminkach parazituji zejména na raSelinicich, urychluji odumiréti Jepyh
a pokr&uji ve vyvoji jako saprofyti llyophyllum palustre, Galerina paludgsa
Jina skupina parazituje na velkych plodnicich hub, v podminkach ragelinis
predevsim na ektomykorhiznich druzich (Matrocollybia).

Ekologicky velmi vyznamnou skupinou hub na raSeliniStich jsou
ektomykorhizni druhy, které jsou mutualisticky provazanyti®mnymi
direvinami (rodySuillus, Leccinum, Russula, Lactaring k¥izach, borovicich a
vrbach). Pro raSelini§tje také charakteristicky vyskyt erikoidnich mykorhiz
(houby fadu Pezizales na rostlinackledi Ericaceae). Mykorhizni houby na
raSeliniStich uvaluji predevSim organicky vazany dusik z raSeliny a ze
surového humusu a vraceji jej do malého k&habzivin. Funkce je adaptaci
systému rostlina/houba na stresové podminky radglinis

K obnow vzacné a specifické mykoflory raSelitid k obno¥ jejich funkci
dochazi v sotasré (mykorhizni druhy) a v ndvaznosti (saprofytni a lignikolni
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druhy) na obnovu naruSeného biotopu a na zvySovani druhové diverzity
charakteristickych raSelinistnich rostlin a na hroém@padu.

Bezobratli

Hmyz

Vazky (Odonata): vazka hgdoskvrnna(Orthetrum brunneuin EN, vazka
Zlutoskvrnna(Orthetrum coerulesceh€N, vazka jasnoskvrnnd_¢ucorrhinia
pectoraliy VU, Sidlo sitinové Aeshna junceaVU, paskovec krouzkovany
(Cordulegaster boltonji VU, Sidlatka brvnat§Lestes barbarysVU, Sidlatka
tmava (estes dryas Sidélko kopovit§ Coenagrion hastulatujrNT

Rovnokridli (Orthoptera): saraie tlustd Stethophyma grossymNT — vysSi
osftticové porosty

Blanok¥idli (Hymenoptera): hrabalka tenkorohdAfioplius tenuicornis CR,
vosa norskaolichovespula norwegigavU, kutilka Crabro lapponicusCR,
¢melék SirolebyBombus wurflenji VU, vcely Anthocopa villisaCR, Osmia
nigriventris CR, Andrena lapponicaLC, A. tarsataCR, A. congruensvVU,
Lasioglossum subfulvicorne austriacl@R

Plostice (Heteroptera):knézice Aelia klugi NT, lowice Nabis ericetorunvVU,
zakenice Coranus subapteryugplostiky Macrodema micropterun@R, Nysius
lineatus vroubenka&Rhopalus conspersus

Brouci (Coleoptera): strevlikoviti (Carabidag — sviznik lesni Cicindela
sylvaticg NT, stevlici Notiophilus germinyi, Bembidion humerale, Carabus
arcensis, C. problematicus, C. nitens, Bradycellus ruficoligonum ericeti,
Cymindis vaporariorum, Amara famelica, A. infimamandelinkoviti
(Chrysomelidag - krytohlav Cryptocephalus vittatysmandelinkaLochmaea
suturalis diepgici Altica oleracea breddini, Asiorestia nigritula, Chaetocnema
sahlbergj slun&koviti (Coccinellidag - sluné&ka Coccinella h. hieroglyphica
Anatis ocellata kovaikoviti (Elateridag - kovaik Ampedus pomonaeosatci
(Curculionidag - zobonoskdeporaus mannerheimnosate@uleutes epilobji
tesdikoviti (Cerambycidag- kozlicek Menesia bipunctatéNT)

Motyli (Lepidoptera): modrasek stbroskvrny W{acciniina optilet¢ VU,
perleovec severni Boloria aquilonari9 EN, zlwasek boivkovy (Colias
palaeng VU, ok& stiibrooky (Ceononympha tullla CR, batolec duhovy
(Apatura irig

Pozn.: Na raSelinistich se dikyaiznorodym podminkam setkavaji druhy
riznych stanovia narok — druhy relativid teplomilné i horské, druhy vazané
na sucha oteeena stanovisti druhy vihkomilné. Relativéteplomilné druhy se
objevuji hlave v inicialnich stadiich, na sus$Sich stanoviStich se sporou
vegetaci. Na susSich mistech se objevuje té®, wa ktery je vazan stenoekni
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hmyz (zejména brouci a ploStice). Regenerujici inicidlni atagiou
vyhledavana také &kterymi jinak ohroZzenymi druhy motyl Rada
tyrfobiontnich a tyrfofilnich druth upfednostiuje mikrostanovist v rané fazi
sukcese — ifkladem jsou drobni motyli troficky vazani na rosnatky, nebo
tyrfofilni potdpnici a vodomilové vazani na inicialninky (u nas desitky
takovych drull). Horska raSelini§t mohou hostittadu vzacnych horskych
druhi Zahadlovych blangidlych.

DalSi skupina drub je vazana na vodni nebo niakni biotopy, nap
nékteré stenoekni hygrofilni ploStice. Na odyiodacich kanalech @eme
nalézt i pomdrn¢ vzacné teplomilnéi acidofilni druhy vazek, nebo hygrofilni
druhy hmyzu, naip brouki z ¢eledi stevlikovitych (Carabidae). A nakonec na
dieviny (zejména listnaté) jsou vazangkteré vzactjSi dendrofilni druhy
(nap. plostice).

Obratlovci

Obojzivelnici (Amphibia): ¢olek velky (Triturus cristatu$ EN, ¢olek obecny
(Lissotriton vulgari3 NT, colek horsky Mesotriton alpestris NT, kunka
obecna Bombina bombing EN, blatnice skvrnita Relobates fuscisNT,
ropucha obecndBUfo bufg NT, rosncka zelena Klyla arboreg NT, skokan
hnédy (Rana temporarip NT, skokan ostronosyRana arvali$ EN, skokan
kratkonohy Pelophylax lessonde/U, skokan zelenyRelophylax esculentys
NT

Pozn.: Udaje o vyskytu obojzivelriik pochazi v naprosté &tging z
Borkovickych blat (Fischer 2009). Obojzivelnici jsou tu vazamidpvsim na
raSelinnénky, vodni plochy vzniklé zaplavenim povrchti pvednuti hladiny
vody, ale také na odvdédvaci kanaly. K rozmnozovani vSak dokazi vyuzit
pouze vodni plochy, kde je vySSi pH (coz je prpkipad Borkovic). RaSelinné
tanky jsou hloubenylovékem jako revitalizéni opateni, ale obas se objevuji

i drobné ,tinky“, které vznikly disturbanci zite.

Plazi (Reptilia): jeStrka Zivorodé(Zootoca vivipargq NT, jeStrka obecna
(Lacerta agilig NT, slepys kehky (Anguis fragili§ LC, uzovka obojkova
(Natrix natrix) LC, zmije obecnéVipera beru} VU

Pozn.: Prehfivani tmavého povrchu raSeliny a dostatek potravnich &droj
vyhovuje rekterym plazim. ZvIlast zmije a jeSirka Zivoroda se vyskytuji na
téZenych raselinistich payme ¢asto.

Ptaci (Aveg: volavka popelavaArdea cinereaNT, ¢irka obecndAnas crecca
CR, ostiz lesni Falco subbutepEN, tetrfivek obecny Tetrao tetriy EN, slipka
zelenonoha Gallinula chloropu3 NT, jefdb popelavy Grus grug CR, kulik
ficni (Charadrius dubius VU, bekasina otavniGallinago gallinagd EN,
vodou$ kropenatyTfinga ochropu¥ EN, lelek lesni Caprimulgus europaelis
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EN, linduSka lgni (Anthus pratens)sNT, kelofit Sedy Oenanthe oenanthe
EN, bramborniek hredy (Saxicola rubetraLC, kos horskyTurdus torquatus
EN, tuhyk obecny l(anius collurig NT, t. Sedy L. excubitoj VU, ¢ecetka
zimni (Carduelis flammeaNT

Pozn.: Avifaunad&Zenych raSeliniS8zahrnuje pedevSim druhy hercynské horské
fauny vazané nautpodni raSeliniStni biotopy (zejmén&zebny ve vysSich
nadmdskych vyskach). Obohacuji ji druhy otewmych ploch, maoladi a
ranych sukcesnich stadii. Wipac vyskytu vodnich ploch se zde vyskytuji
bahmaci, potapky a vza&si druhy kachen. Jedna se o vyznamny a leckde i
klicovy biotop tetivka obecného.

Savci Mammalia): los evropsky Alces alces EN, mySivka horskaSicista
betuling VU

Pozn: Tézebny raseliniSneosidluji specifické druhy savcze vzacnych druh
se pedevSim na SumavmiZzeme setkat s mySivkou horskou a losem
evropskym.

Specifické zasady obnovy raselints

Metody obnovy se odviji od cilového stavu, kterého chceme dosahnout:
€ obnova fivodniho raselinného biotopu¢etns obnovy raselinotvorného
procesu;
€ vznik ndhradniho mdatdnihogi jiného biotopu;
€ udrzeni populacegiakého druhu;
€ obnova utité funkce — u raSeliniSje nutno brat v potaz i jejich dalsi
funkce v krajig (hydrologicky rezim, vliv na mikroklima, role v kolébu
uhliku).

PrestoZerada vzacnych druhje vdzana na vihk4 aZz vodni stanavi@imyz,
obojzivelnici, ptaci), &které druhy jsou vazany i na susSSi é&ma stanovist
(napr. viesovist), nebo vyuZivaji mozaikwe¢hto stanovi Pokud je to mozné,
mela by byt i obnow aspa casténé zachovana mozaika (diverzita) biotop

Po provedeni revitalizaich projekt ¢i jako prostedek usmirnéni sukcese
lze pouzit nasledna managementovaiejpét

€ odstraini naletovych tkvin;

€ maloplodné disturbancevipad specifické pé& o druhy (rostliny,

hmyz apod.);

€ obnova a udrzbarphrazek (obvykle jednou za 5 az 10 let);

€ p&e o stanovigtvzacnych Ziveichi;

€ usneriiovani nav&ivnosti do stalych tras, aby byli nasénici spokojeni

a vyznamnacast Uzemi ustala trvale klidova dasto se jedna o

ornitologicky vyznamneé lokality s druhy citlivymi na ruseni).
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Priklady dobré praxe

(i) RaSelinis® Soumarsky Most

Lokalizace: na levém behu Vltavy, mezi Zeleztmi trati atrekou; jizré od
Zeleznéni zastavky Soumarsky Most, vych@dad kempu Soumarsky Most;
rozloha 56 ha.

Ochranné statuty: NP Sumava (llI. zéna)

Historie Uzemi: Zdznamy o prvniéébe (borkovanim) pochazi z konce 19.
stoleti. ®Zba borkovanim probihala v zapadasti raselinidt a byla ukotena

v r. 1945 v souvislosti s odsunenemici. V 60. letech zé&ala strojova &Zba
raSeliny na 53 ha. éEba byla postuphukontovana pi zbyvajici mocnosti
raSeliny cca 0,5 m, na konci 80.let by¢alia ukokena na celé severozapadni
casti loziska. Tyto plochy byly rekultivovany lesnickymigpbem, ve vysadb
byla pouZzita hlavé borovice lesni, v mensi bei smrk ztepily. Sprava NP a
CHKO Sumava zahajila v r. 1998 jednani o uleni &zby a revitalizaci. ¥Zba
byla ukortena vr. 2000, dikwemuz #istala na ¥tSin¢ frézované plochy
zachovana zbytkova mocnost raSelingtsv nez 1 m. Genofondova plocha
borovice kl€e (Pinus mugd, ktera byla na mal&sti vy€zené plochy zaloZena
v 80. letech, byla v r. 1999 zruSena.

Geologie: T¢zba probihala v mistidolniho vrchovigt Po €zb¢ zastala tizné
mocna vrstva suchopyro-raselinikové raseliny s velkym poditerad

Botanika: V roce 2007 pokryvala vegetace cca 50 % plochy, kolem 40 %
tvorila obnazena raSelina a zbyl@ast vodni plochaDiky zvySeni hladiny
vody doslo k porérné masivnimu §eni suchopyru pochvatéh&riophorum
vaginatun). Zejména kolem kanal tvoii porosty suchopyr Gzkolisty
(Eriophorum angustifolium na viktich mistech pak aste zobankata(arex
rostrata). Na holé raSelih se dale uchycuji k&ky viesu Calluna vulgari3,
vlochyré bahenni Vaccinium uliginosum a bofivky ¢erné §. myrtillug.

Z dalSich mokadnich drufi se vyskytuje sitina rozkladitaJyncus effusys
ostice Sedava Garex canescefsti bezkolenec modryMolinia caeruled.
RasSeliniky se samovaimebo diky reintrodukci uchytily asi na 8 % plochy. Na
obnazené raSeknroste druh Sphagnum fallax ve vodnich plochacls.
cuspidatumvzacrji se vyskytuji i dalSi druhy S. rubellum, S. magellanicum,
S. girgensohnii.Kanaly jsou c¢asto lemovany stromyitzy pyité (Betula
pubescen)s ktera tvdi i vétSi porosty spolu s borovici lesrRifius sylvestrisa
smrkem ztepilym Ricea abiey v podrostu. Od z&vodu a Zeleznice se do
vytéZzeného prostoru roz8y i ruderalni druhy, jako itina koviStni
(Calamagrostis epigejdsa lupina mnoholistd Lupinus polyphyllus Jejich
vyskyt je zatim omezen na maloast raselinigt a zda se, Ze nebudou pldsn
invadovat vy¢zenou plochu.

Zoologie: Na vodnich plochéch se vyskytujékolik druhi vodnich ptak.

51



Chapter V

Management: Prvnim revitalizanim zdsahem bylo  zablokovéani
odvodiovacich pikopd, nejdive banich, a pak i hlavnich odvadvacich
piikopi. DalSim z opaeni k obnoveni vodniho rezimu bylo budovaniéljich
depresi. Celkem bylo vytveno 14 nilkych depresi o rozemech 10x10 mei.
Jak se v8ak ukazala@iast tchto depresi svoje okoli spiSe vysuSuje, nez
zavodiuje. DalSim dlezitym zasahem byly protierozni zabrany z kiien
poloZzenych na povrch raSeliny a zastch koliky. Zabrany byly umisty
nagic misty, kterymi pi srdzkovych extrémech proudi voda. Krom
technickych zasahbyla ve vytZzeném arealu provéda zandrna reintrodukce
mokiadnich drufi rostlin (nejprve vyssSich rostlin, pak hlavraseliniku). Pro
introdukci drulii a zlepSeni mikroklimatu byl na povrch navrstvendaitskany

z raSelinnych luk na okraji raSelinisa v blizké ni¢ Vitavy. DalSim aktivnim
zdsahem saiujicim ke sniZzeni evapotranspirace bylo odsmamaletovych
drevin.

(if) Borkovice
Lokalizace: ca 1 km seveknod obce Mazice, v lesnim komplexu mezi obcemi
Mazice, Kleaty, Vlastibd a Zaluzi, rozloha: cca 170 ha

Ochranné statuty: ¢ast tZebny zahrnuta do PR Borkovicka blata, EVL
Borkovicka blata

Historie: Rwni ©Zba raSeliny z&la zhruba v polovih 19. stoleti. Borkovani
trvalo zhruba 100 let. V r. 1949 byléizena SPR o rozloze 31 ha. Vr. 1953 se
z&alo s velkoplosnowbou raseliny a z tohaidodu byla rezervace v r. 1957
zruSena. Na plochu zruSené rezervaceé¢sasdtzba nedosfla. Po postupném
Gtlumu byla &Zba v r. 1978 ukarena definitivig. V r. 1980 byla ot ziizena
rezervace o rozloze 55 hag&zba se sice zastavila na hranici blatkového
porostu, ovlivnila ho vSakipehlymi odvodiovacimi kandaly. V r. 2000 byla
puvodni rezervace roz&na o dalSich 35 hacetne sousedici mgimyslow
vytéZzené casti raselinidt. Celkem bylo vywZeno asi 400 ha tpodniho
raSeliniS€. Na okraji Zistalac¢ast givodniho blatkového boru i s borkovanymi
plochami.Cast frézovanych ploch byla zédglsky rekultivovana, naasti byly
provadny pokusné lesnické vysadbyast plochy byla standardrzalesgna.

Na WtSine plochy, kterd byla ponechana spontanni sukcesi, s&agt)
vyvinuly biezove lesy, fipadreé nalety borovice lesni.

Geologie: Uzemi pati k Tiebaiské panvi. Hlavni panevni vypini jsou
druhohorni s#tlé kaolinické piskovce az slepence a pestré jilovce klikovského
souvrstvi (svrchni #da, coniak-santon), s mocnosti aZz 80 m. Na ve#sdi
plochy se nachazeji loZziskégghodové a vrchovistni raSelinyi@né mocnosti.

Botanika: Na zavodanych plochach se vytwib mezotrofni mokad s ogici
zobankatou Carex rostrata a sitinou rozkladitouJuncus effusgs Misty tvai
porosty rakos obecnyfragmites australjsa suchopyr uzkolistyHriophorum
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angustifolium, na zvodsalé raSelik najdeme hoj& sitinu cibulkatou Juncus
bulbosu$ a s.¢lankovanou J. articulatug. Na obnazené raSedirse vyskytuje
v tisicich kugé rosnatka okrouhlolistdDfosera rotundifolig, mnohem vzacsi

je pak kaprd hrebenita Dryopteris cristata. Pobliz blatkového boru se na
téZzené ploSe uchycujeiikenec borovice blatkyP{nus x digeneaa také
puvodni raselinistni druhy — rojovnik bahenmielum palustre a viochyr
bahenni Yaccinium uliginosum F¥i okrajich vodnich ploch roste mochna
bahenni Potentilla palustri$, vrbina kytkoketa (Lysimachia thyrsiflorg
piimo ve vod pak bublinatka jizniWtricularia australis. Na suchych mistech
roste borovice lesni aillza kElokord. Na suché raSetinexpanduje mech
kiivonoZka vehnutaGampylopus introflexgspochéazejici z jizni polokoule. Na
nasem Uzemi byl poprvé objeven v r. 1988 pgar Borkovickych blatech.

Algologie: V revitalizovanych tinich tvai jednu z dominantnich skupifas
krasivky; celkem zde bylo nalezeno cca 110 drubesngs typickych pro
mezotrofni, mirg kysela rasSelinigt Pro rekteré vzacné druhyipdstavuji tyto
plochy jednu z mala zndmych lokaliCiR.

Zoologie Opét na tiné a vodni plochy vzniklé revitalizaci je vazanada
obojzivelnilkht — colek obecny [(issotriton vulgari$, ¢. velky (Triturus
cristatug, skokan kratkonohyPelophylax lessonagy. zeleny . esculentus
s. hrédy (Rana temporarip¢i s. ostronosyR. arvalig. VétSi vodni plochy i
kanaly vyhledavaji vazky, ¢etné nekolika vzacnych druln Lokalita je
evropsky vyznamnou lokalitou pro vazku jasnoskvrnndieu¢orrhinia
pectoralig. Na vodni ploSe hnizdi tak&kolik druhi ptaki - nag. slipka
zelenonohd& Gallinula chloropu$, lyska ¢ernd Eulica atra), ¢irka obecn&
(Anas creccg kachna divoka A. platyrhynchos motak pochop Gircus
aeruginosuy v biehovych porostech pak bekasina ota@ul({inago gallinagg
a ¢ecetka zimni Carduelis flammegn Vzacreé zde byl pozorovan take ifh
popelavy Grus gru3. SusSSi mista pak vyhledavajékteri plazi — jeStrka
obecna l(acerta agilig, j. Zivoroda Zootoca vivipary, slepys kehky (Anguis
fragilis), zmije obecna \(ipera beruy uzovka obojkova Natrix natriX).
Pochazeji odtud také Udaje o pozorovani losa evropskétes(alcel
Management: Po ukoreni £Zby plocha postugnzafistala naletem borovic a
biiz. V roce 2000 doSlo kiphrazeni hlavnich odvédvacich kandl na
nékolika mistech. Tim se zvySila hladina podzemni vody, a ¥jtvee tak
nékolik vodnich ploch. Byly také vyhloubeny 2ir€. V misg, kde se
samovolg uchycuji Kizency blatky a borovice lesni, byl provedeniezy
pionyrskych devin (AOPKCR 2004).

(iii) Krdsenské raSeliniS€ — raSelinis€ V borkéch
Lokalizace: 1,3 km Z od Krasna na jiz. Gpati fku (825 m), rozloha: 72 ha
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Ochranné statuty: CHKO Slavkovsky les, EVL Krasenské raSeligidbzisko
piirodniho I€ivého zdroje (peloidu)

Historie: Raselinis vzniklo v preborealu az boreélu s iniédm jadrem
v podolg slatiniS& s rdkosem a blatnici bahenni. Postupostlo do podoby
oteweného vrchovist sfidkym porostem borovice blatky a smrku ztepilého.
Wskytuje se zde mnoZstvi drobnychélkych jezirek, ¥tSi jezirka zde
pravdpodobré nebyla. Prvni odvatbvaci gikopy souviseji s maloploSnym
borkovanim v zapadrsti loZiska. Borkovani probihalo asi jiz od poloviny 19.
stoleti. V roce 1980 bylo provedeno Uplné odvadroziska (az na tzv. studijni
plochu o velikosti 1 ha v SV cipu Uzemi), byla odstrenpovrchova vrstva
raSeliny s vegetaci, poloZzenyigiupové panelové komunikace a zé&gio
s ploSnoudzbou frézovanim. 8ba raSeliny postupovala v pasech veérsnod
jihu k severu loziska. Jizriast lokality byla vy¢Zena az na mineralni podlozi,
ve stedni ¢asti byla raSelina o&tena o 2-3 m a v severgésti byl pouze
odstrargn vegeté&ni pokryv. V rozporu s ochranou loziska jakoivé suroviny
byla vyt&Zena raSelina vyuzita i pro zeédtlské &ely. Kolem r. 2000
se podélo dosahnout zastavenézby a byly zapeaty projektové prace na
revitalizaci raSelinig&t Teprve vroce 2008 se pdda dosahnout dohody
s novym (restituovanym) vlastnikem loziskaé¢gto Loket) a zapit I. etapu
revitalizace. Dohoda o provedeni revitalizace zahrnuje i mozZnastnika
provadt v jizni ¢asti tzemi maloploSnou¢zbu suroviny pro lazeské &ely
tzv. mokrou cestou. Rai objem &Zby a zfisob jejiho provaghi je predepsan
a kontrolovan fislusnym organem ochranyfippdy. V roce 2009 byla
vyhloubena prvni pokusna jama o plo&kaiika desitek rhmokrou cestou a
odebran prvni vzorek raSeliny pro l&zké &ely.

Geologie: Raselinist vrchovistniho typu se igdni nadmiskou vySkou 775 m
n.m. lezi v kontaktni z@zulového a rulového podlozi. Napajeno feyazr
prameny podzemnich vod z infiltrai oblasti, podzemnimi vodami&kého
podpovrchového rezimu a srazkovou vodou. Maximalni mocnost ragelinist
neni jiz mozné zgiit, s nejtSi prava@podobnosti dosahovala 8 m.
V souwasnosti se velkéasti plochy dochovala raselina o mocnosti 3-5 m.

Botanika: Pavodni vrchovistni vegetace se dochovala jen na malé ploSe v SV
cipu raSelini&t. Tvori ji maloploSna mozaika spdlenstev odrazejictlenity
mikroreliéf. Vegetace zvodiych Slenki a jezirek pdat do sv. Leuco —
Scheuchzerion palustrisoste zde ofite zobankataGarex rostratd, rosnatka
okrouhlolista Drosera rotundifolig, suchopyr Uzkolisty Eriophorum
angustifolium, z mechorosit jsou zde zastoupeny raselinikgphagnum majus,
S. molluscum, S. balticjra srpnatka splyvava\arnstorfia fluitan}. Vegetaci
terestrickych butt Ize za&adit do svaé Sphagnion medii,/fjpadre Oxycocco —
Empetrion hermaphroditiRostou zde kyhanka sivolistAr{dromeda polifoli
vies obecny(Calluna vulgaris), Sichacerna Empetrum nigrurny suchopyr
pochvaty Eriophorum vaginatum klikva bahenni Qxycoccus palustr)s
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brusnice VYaccinium spp.), ploniky Polytrichum commune, P. strictyna
raSeliniky Ephagnum fuscum, S. magellanicum, S. papillosum, S. rukellum
Pavodre pouze fragmentatnse zde vyskytovaly blatkové porosty (&no
rotundatae — Sphagnetgnjejich podil s postupujici sukcesi na lokalizrista.

Na okrajich raSelinit se dochovaly drobné laggové partie (Sphagno
recurvi-Caricion canescendsPo celém obvodu rostou raselinné &ny (as.
Sphagno-Picetujnosidluji lemy do mocnosti raSeliny 0,5 m. ObnaZené plochy
téZebny stiznou rychlosti zdista nejodolySimi raseliniStnimi druhy, jako je
suchopyr pochvatyHriophorum vaginatui s. Gzkolisty E. angustifoliuny
vies obecny Qalluna vulgari3 a kizy (Betulaspp.), borovice blatkaP{nus
rotundatg a smrk ztepily Ricea abies PloS® se na vilienych mistech
vyskytuje rosnatka okrouhlolistaDfosera rotundifolid. Z mechorosi se
uplatiuji raselinikySphagnum fallax, S. majasto fedevsim na vodni hladin

v odvodiovacich pikopech. Pokryvnost pro raselinna loziska cizich drjeh
pomérné nizkd a omezuje sergrlevsim na vyvySena mista v milyvalych
manipul&nich cest.

Zoologie: Zatim spiSe nesystematicky ¢sbdat ukazuje nacasty vyskyt
pongrné rozsftenych drufi plazi a obojzivelnik, nag. jeS&rky Zivorodé
(Zooteca viviparg zmije obecné \(ipera beruy, skokan hadého Rana
temporarig.

Management: Revitaliza&ni opateni realizovana v I. etap(2008, 2009)
zahrnuji pedevsim:

€ odstragni manipul&nich panelovych cest

€ casténé zahrnuti hlavniho odvadvaciho kandalu ve iggdu Gzemi
dostupnym materialem

€ zbudovani navazujicich masivnicteprazek a stabilizaich pratfi v celé
délce hlavniho odvaavaciho kanalu

€ zbudovani pehrazek k zamezeni odtoku a nastoupani hladiny podzemni
vody na vSechijkopech v severni polourokality

€ vyhloubeni Sesti drobnych vodnich ploch simulujicich svym charakterem
raSelinna jezirka

V dalsi etap revitalizace bude skloubena maloploSna mokzhd s opaenimi
pro stabilizaci hladiny vody v jiznéasti Gzemi a zvazeny vhodné vegdata
Gpravy podporujici firozenou sukcesi vegetace. Také bude zbudovanmaau
stezka a inform&ni systém pro uejnost.

Priklady Spatné praxe:
(i) Rekultivace zalesmim borovici lesni v Hrdl@zech.
(if) Lesnicka rekultivace - monoklultura borovice lesni v Branné.
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Spontaneous revegetation: A possible tool of rastom?

Spontanni sukcese vegetace né&enych raselinistich:
mozna cesta obnovy? @edbézné sdleni)

[Spontaneous revegetation of mined peatlands: A possible tool of
restoration? (preliminary results)]

Petra Konvalinkova

Abstract

Peat has been extracted in the Czech Republic since theetfury, in bogs
dominated byPinus rotundata Two techniques that have different impact on
the ecosystem are used: (1) industrial harvesting, practigbd past 50 years,
and (2) block-cut mining, practised before. The block-cut peatlands we
mainly left to spontaneous succession and regenerated wstiges close to
the vegetation that was present in the site before extradtwn.majority of
recently extracted peatlands were deeply drained and stHoed. At present,
peatlands are only rarely managed to restore their hydr@odyvegetation.
Some small drained parts were left to spontaneous reviegetatich sites have
developed towards a common birch-pine woodland; peat-forming proakss di
not recover, but occasionally some bog species, including mosses, Doe
importance of groundwater table and surrounding vegetation for steraton

is discussed. It seems that in most sites, recovery towaattand is easier if
assisted succession is involved and hydrological regime restored.

Keywords: block-cut peatland, Czech Republic, peat extraction, peatland,
restoration, spontaneous succession

Nomenklatura: Kubat et al. (2002)

Uvod
Wuzivani raSelinylovékem lze datovat tisice let nazgStoneman & Brooks
1997). Dlouhou dobu slouzila raSelina hlavako palivo. V sotiasnosti je
raSelina v naprosté&ising téZena jako substrat pro zahradnickely, v mensi
mite je vyuzivana k jinym delim, nag. jako tradéni surovina pro lazsstvi
(Dohnal et al. 1965, Lavoie et al. 2003gh@m minulého stoleti byla raSelirdst
odvodiovana, vedlegZby, i kuili lesnictvi a zemsdélstvi (Dohnal et al. 1965).
Na GzemiCR se z#ala radelina ve &3i mie ©Zit bshem 18. stol., a to
zejména na febaisku. Na pelomu 18. a 19. stol. byla raSelitasto vyuzZivana
jako palivo ve sklarnach (napZofiina hu jizné od Treborg). TéZba byla
provadna rueng, tzv. borkovanim. Tento Zgob £Zby pretrval az do 50. let 20.
stol., kdy byl nahrazen mechanicka@itou, technikou frézovani (Dohnal et al.
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1965). Akoliv u obou zfisohi téZby je na z&atku odstraéna vesSkera vegetace
a odezena vrchni, ziv&ast raselinigt (akrotelm), charaktegZené plochy po
opustni se znan¢ liSi (Price et al. 2003). Tyto odliSnosti jsou darfgdgevsim
uzitim €zké mechanizace — u frézovanych ploch je mira odsrddmySsi,
raSelina byva vg@ena do hlubSich vrstev, dochazi k zkotn(kompakce)
zbyvajici raseliny (Schlotzhauer & Price 1999, Lavoie et28D3, Price &
Whitehead 2004). LiSi se i topografii reliéfu. Zatimco borkovani ketni
heterogenni povrch s @adenmi jamami a vyvysenymi plochami, které slouzily
k suSeni a odvozu vyrypanych kusaSeliny (borek), po gmyslové €zhe
zastavaji velké, rovné plochyigrusované jen odvadvacimi kanaly (Dohnal
et al. 1965, Poulin et al. 2005).
Zasadni zrny zpisobené &bou, jeZ maji za nasledek velmi pomalou
(pokud viibec) regeneraci raselini$tze tedy shrnout dditbod:
() odstrarni vegetace a veSkerych diaspor,
(i) zména hydrologie a
(i) zména struktury a chemického slozeni raseliny (ta je dana jedmak’ &
se tZbou odkryji minerotrof§Si spodni vrstvy, jednak diky poklesu
vodni hladiny dochazi k mineralizaci raSeliny a zrychleni dekompozice).

To plati pro borkované i mechanick§zéné lokality; u poslednjmenovaych
jsou zrény, tykajici se hydrologie a vlastnosti rasSeliny, mnohem v¥jgizn

Pro vyvoj vegetace na adené ploSe je naprosto nezbytriyspn diaspor z
okoli; to je prvni prorinna utujici druhové slozeni (Salonen & Setédla 1992,
Campbell et al. 2003, Gorham & Rochefort 2003). DalSi selekcei gmatviha
diky abiotickym podminkam stanowst ne vSechny rostliny dokézi z jiz
piitomnych diaspor vyktit a uchytit se (Salonen 1987, Campbell & Rochefort
2003). Neni divu, podminky na holé raSélinejsou pro semeti@dy moc
piiznivé — nedostatek vody igsychani), zivin, vysoké teploty, nestabilita
substratu, #trnd erozedi tvorba jehltkového ledu pod povrchem, ktery
narusuje kéenovy systém (Salonen 1987, Salonen & Setadla 1992, Campbell et
al. 2003). Jak se ukéazalo, sukcese vegetac&anyich raselinisStich v Kanad
v Evrop: je ovliviéna zejména hladinou podzemni vody, pH, hloubkou
zbyvajici raSeliny, koncentraci dusiku a fosforu a mirou dekoicgoaseliny
(Salonen 1994, Tuittila et al. 2000, Girard et al. 2002)c¥itb faktorech se
odrazi i z@sob €Zby¢i stai dotzené plochy.

Po ukoreni tzby jsou raSelinigt bud’ podrobena rekultivaci nebo
ponechana spontantii fizené sukcesi. \CR vypada situace tak, z&tdina
dottZzenych ploch je rekultivovana (vysadbou borovice lesni), me&siibyla
ponechana spontannimu vyvoji. Pokusy o ekologickou obnovu jsou u nas zatim
spiSe ojedidlé (Hrdlorezy, Soumarsky Most). V budoucnu dojde k ulem
téZby naradé mist a bude nutno rozhodnout, co s¢dehymi plochami. Pokud
chceme k obnavvyuzit i spontanni sukcesi, je nutnédet, jak u nas probiha.
Porozungni pribéhu spontanni sukcese a fakiar, které ji ovliviuji, umoznuje
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vytipovat mista s potencialem k spontanni olinawvtim i snizeni naklad V
meére piiznivych podminkach vyzkum napovi, jak Ize regeneraci napomoci
(Luken 1990, Lavoie et al. 2003).

Na GzemiCR se sukcesi na ra3elinidtich v $ir$im krajinnétithu zabyval
pouze Bastl (1994), a to n&Zenych ra3elinidtich jiznickkech. Tato préace
navazuje na jeho vysledky. Jejim cilem je:

(i) porovnat vegetaci na rekultivovanych a spongararostlych plochéch,

(i) urcit, za jakych podminek dochazi k spontanni okdmagelinné vegetace
a k obno¥ tvorby raseliny,

(i) rozhodnout, zda je mozna obnow&enych ploch VCR spontanni nebo
fizenou sukcesi.

ProtoZze vyzkum stale jeSprobiha, pedkladam zde zatim prvnijeuezné
vysledky. Zamdtim se na stiny popis pibéhu sukcese, a pokusim se
odpowdét na otazku, zda je mozna obnova jen za pomoci spontanni sukcese.
Pozornost bude énovana zejména frézovanym lokalithm, protoZze zde je
problém obnovy aktualni.

Metodika

Prehled lokalit navstivenych v r. 2005 je uveden v tab. 1. Vegeltgta
zaznamenavana formou fytocenologickych srirBkx 5 m, pokryvnost druh
(v¢etre mechorost) byla odhadnuta v procentech. S ohledem na velikost a
heterogenitu plochy bylo zhotoveno 1-8 snimka sukcesni stadium. #ta
plochy bylo u frézovanych lokalit zj&o konzultaci ve firid RaSelina
Sokeslav, a.s., u borkovanych lokalit z literarnich Wda konzultaci s
prislusniky gislusnych orgéih ochrany pirody (CHKO Trebaisko, CHKO
Sumava, Krajsky itad Ceské Budjovice). Snimky byly zagieny pomoci GPS

a v r. 2006 u nich budou zfdvany dalSi charakteristiky (mocnost raseliny,
hladina podzemni vody, pH, klimaticka data, typ vegetace v okoli).

Vysledky a diskuse

Béhem r. 2005 bylo zapsano 93 snimfborkované lokality — 23, frézované
lokality — 70, viz tab. 1). Stadborkovanych ploch se pohybovalo mezi 50 a 100
lety, frézované plochy byly d&teny fred 1-25 lety. ProtoZze stésukcesnich
ploch po obou typechéiby se nefekryva, je nutno vegetaci porovnavat s
velkou davkou opatrnosti.

Vegetace na borkovanych lokalitach byla podgkin pivodni raSelinné
vegetaci. V bylinném p&t borkovanych lokalit se vyskytovalo 5-10 diuh
cévnatych rostlin. Pokryvnost mechového patra (raséjirbigla vysoka — fes
60 %. Snimky na frézovanych lokalitAch obsahovalymgrné 6-20 druld,
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nicmére tento vysSi peet byl dan zejména vyskytem ruderalnich druh
Pokryvnost mechového patra bylaamperné 16 %. Nicmén i na €chto
plochach se vyskytoval raSelinik (vyskyt ¥tipsnimcich) — jeho pokryvnost
vétSinou nepesahovala 1 %, ovSem v jednom snimku byla zaznamenana az 75
% pokryvnost (15ti leté stadium, &flJamy). Zda se raSelinik n&éné ploSe
uchyti (z diaspor z okoli), nezavisi podle Poulin et al. (2005)aknnéa sté
plochy, jako na podminkach po jejim opust Raselinik je schopnyist tam,

kde je hladina vody vysoka a stabilnéhem roku by neiia zaklesnout vic nez

40 cm pod urouve povrchu (Girard et al. 2002, Price & Whitehead).

Patet i zastoupeni dradhna jednotlivych lokalitach byloiejmeé ovlivnéno
okolim. Salonen & Setdla (1992) ve své studii dokonce zjistiliokani
vegetace ma na sukcesits$i vliv nez chemické odliSnosti substratu. Pokud se
na okrajich ¢Zené plochy vyskytuji zbytky raSelinné vegetace, mohou slouZzi
jako zdroj diaspor raSelinnych diufPoulin et al. 1999, Campbell et al. 2003).

Jak se zda, nejvyznarjdim abiotickym faktorem, ovliwjicim piibéh
sukcese, je hladina podzemni vody (Bastl 1994). Podle ni Ize vyligierayth
lokalitach rgkolik smeri sukcese (nasledujicéléni je zaloZzen@asté&ne i na
vysledcich studie Bastla 1994).

Borkované lokality:
(i) vihkdrada — hladina vody 30 cm pod povrchem.

Wtézené ,bazény” bylycasto zatopeny vodou, sukcese pakirraa na
volné vodni hladis, vegetace se vyvinula postupnym za#tewani. Po 50-100
letech se naéthto plochach vyskytuje &iSinou aktivni vrchovigt s druhy:
Sphagnunspp.,Carex rostrata C. nigra, Eriophorum vaginatumOxycoccus
palustris Pokud se v okoli nachazela zdrojova populace borovice blatkyg
rotundatg, vyskytuji se zde i faze s timto druhem (nebofiZeacemP. x
digenea.

(i) stiedre vihkadtada — hladina vody 30-70 cm pod povrchem.
Po 50ti letech se nazenych plochach nachazi lePus sylvestrisLedum
palustre Vaccinium uliginosum

Frézované lokality:
(i) stredre vihkdrada — hladina vody 30-70 cm pod povrchem.

V pocateinich stadiich se vyskytuj€arex canescenduncus articulatusl].
bulbosus J. effusus, Eriophorum angustifoliunhAgrostis canina Molinia
caerulea Phragmites australisPo 50 letech zdefgjm¢ bude borovy les, a to
vétSinou bez raSelinnych driaitipokud v okoli chybi zdrojové populace).

(il) sucharada — hladina vody > 70 cm pod povrchem.

V pocateenich stadiich se vyskytuj®umex acetosell@otentilla anserina
Scleranthus perennis Spergularia rubra Agrosti capillaris Persicaria
hydropiper Calamagrostis epigejos Pokud neni sukcese zablokovana
konkurergn¢ silnymi bylinami jakoCalamagrostis epigejogiz po 20 letech se
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vyskytuji vzrostlé porostyBetula pendulaB. pubescens Pinus sylvestriss
velmi chudym podrostem (mechy, juvenilitediny, Molinia caeruleaAvenella
flexuosaVaccinium myrtillu.

Moznost vyuZiti spontanni sukcese

Jak vyplyva z &chto gredlEznych vysledl, podobr jako jinde ve s#té jsou
nejvyrazijSi rozdily v regeneraci mezi raSelinisti borkovanymi a meicha
téZenymi. Na borkovanych lokalitach dochazi k obhoaSelinné vegetace a
tvorby rasSeliny i bez lidského z&sahu. Nicénna frézovanych plochach
dochazi za fhodnych vlhkostnich podminek k uchyceni raSeliniku a
raSelinnych druin, jedna se vSak spiSe o vzacitigpady. ProtoZze nejstarSi mnou
sledované frézované plochy jsou nejvyse 25 let staré, neni zatinefict, jak
budou tyto plochy vypadat v delSitasovém horizontu, zda se v budoucnu
alespa priblizi k mokradni nebo raselinné vegetaci, zatim se viak zda, Ze spiSe
vyjimecné.

Ze zahraninich studii vyplynulo, Ze k regeneraci raselinné vegetace je nutna
mocnost zbyvajici raSeliny alesp®,5 m (Price et al. 2003). Ani tato vrstva
raSeliny vSak neni zarukou samovolné obnovy vhodnych hydrologickych
podminek (Sliva & Pfadenhauer 1999). a r&Siw¢ lokalit v Evrog se k
urychleni sukcese vyuzivd manipulace s vySkou vodni hladiny (Lavak et
2003). Pokud do wvy¥kenych ploch expanduji feviny, zmsobi diky
evapotranspiraci dalSi vysychaniimz mohou znemoznit navrat raSelinné
vegetace (Girard et al. 2002). Nicndgvokud je cilem jen z apojeni vegetace a
snizeni eroze, je i takovy porost vznikly spontanni sukd¢gatgdnymieSenim.

Podobné vysledky fizeme d&ekavat i u nas. K obnévrasSelinné gi
mokiadni veetace buderginmé vyhodné uzittizené sukcese — minimalnim
zasahem by #ho byt zvednuti hladiny podzemni vody co nejblize k povrchu.
Na jakych mistech a za jakych podminek bude mozitigicse spontanrii
fizenou sukcesi, bude igsreno dalSim vyzkumem, v kterém se zdfm na
hodnoceni stanoviStnich podminek &genych raselinistich.
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Conclusions

CONCLUSIONS

Spontaneous succession

In all of the sites researched in this study, the spontarrepagetation of bare
peat was more-or-less successful. The vegetation of blogkeatiand in most
sites converged into the original bog vegetation; although, everb@fterars it

is still different (Chapter 1l). However, especially in tbase of the block-cut
bogs, the effects of mining cannot always be seen as negativexdrople, the
peat-forming process has been renewed due to extraction. Ssctasitiocally

be more appreciated than having only late successionalatiegebf bog

forests, with no production of new peat (Chapter V).

Milled peatlands harbour more diverse vegetation, often formgd b
ubiquitous species. Typical bog vegetation slowly developed in ory gifes.
The development towards bog vegetation was supported in sites wheeg€ra
was blocked and where plant diaspores were introduced (Chapter III).

Even if there are some limitations resulting from a spacéihe
substitution approach, a general scheme of succession can be drawn.
Spontaneous succession basically runs towards four late sooeéssiages:
birch-pine woodland on dry sites; wet birch woodland on wet teiaksttes;
bog vegetation recovering on sufficiently wet and thick peat; amd/égetation
on sites with shallow or no peat deposits, or in shallow water bodiegwigh
pH. The development of either peatland or non-peatland vegetati@dalre
seems to be decided at the beginning of the succession (Chapters lll, VI).

Successional age exhibited a significant influence, but did not alay
dominant role. The role of age was probably suppressed by other fatims.
factors emerged as being important for revegetation, edyecfaihe typical
bog vegetation: the source of diaspores of the species forrhimgbag
vegetation, a high water table, and the peat character#tickness, pH, and
NOs concentration) (Chapter Ill). Geographical patterns weie falsnd in the
data set. It mainly reflected the different altitudes anadroclimates at the sites
(Chapter 11). Although not tested, succession also seerbg tofluenced by
extent(i.e. the area and shape of the mining site; swvallarge, elongateds.
round) and mining practices (mining of the whole peatland at the sianevs.
gradual mining proceeding into new areas, with the abandoning & #neas
already mined from).

Spontaneous succession always appears to be the better optioms tha
afforestation by Scotch pine. Spontaneously developed sitelyusuhibit
higher relief heterogeneity, and thus higher habitat and bioticsitiyehan do
technically reclaimed sites. A mosaic of open and closedtaggn, wet and
dry sites is an important habitat for various groups of biota (plalgae, fungi,
and animals) (Chapters 1V, V).
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Implications for restoration

It is obvious that there is a great potential for spontaneous sumcdesbe
intentionally used in restoration projects; however its &ctuse is
disproportionally low in the Czech Republic. Certainly, it wobkel highly
profitable to consider spontaneous succession in restoration prdject
prescribed succession, or at least to be recogmzeubstfacto as an effective
tool for the restoration in such sites where it has ajrgadgressed to an
acceptable stage (Chapter IV).

There are several particular recommendations for peatlandatgstowhich
have emerged from the results.

The target should respect the possibilities and limitationadf @articular
site. Although there are some common trends, each localityigsie anger se
has a significant effect on the succession, as was demodstrahapters |l
and Ill. This is because each locality has a very compleafsariables. These
reflect the altitude and climatic conditions, regional sg®e@ool, and also
specific abiotic conditions (such as quality and quantity ofewagtlus the
characteristics of the peat and subsoil layer). Each lpdadit also its own
history of extraction and other human influences. Finally, thalfealways be
unpredictable events and unexplainable variabilities simply caused by chance.

Because the area of peat extraction in the Czech Repubdiaiwely small,
it is not so urgent to consider their emissions of greenhouse gasdsases of
dissolved organic carbon (DOC). Instead, we might put grea&ssson the
contribution of the sites to regional diversity.

If we desire to restore the bog vegetation by means of spontne
succession, it is important to maintain in advance some comslibefore or
during the extraction.

Before the extraction:

€ Leave some unextracted bog remnants in the vicinity.

During the extraction:

€ Do not extract the entire peat layer; there should be at least 50 cm of peat
left. Nowadays, thick peat layers are preserved more-or-less unintentionally i
milled peatlands; primarily on sites where the extraction was stopped earlier
because of unclear ownership, or because of the unfavourable chemical
properties of the peag Q. pyrite content).

After the extraction:

€ Manipulate the water regime to increase the water table to the target level
@ If there is no source of appropriate vegetation (fen or bog) in the nearby
surroundings, use some introduction methods (seed; vegetative parts of plants,
especially mosses; mulch; seedlings and saplings).

However, restoration of bog or peat-forming vegetation ishebhly possible
target. There are some sites where this is not achievablesloortatime-scale,

68



Conclusions

either because of limitations due to site conditions or due to the owner’s wishes.
In these cases, we may choose other options of ecological restoration.

€ Restoration of fen or another wetland community. If the pH of the substrate
or water is high (sub-neutral to basic) this target is more appropriate.

€ Flooding and creation of a water body. This solution is often additionally
preferred by owners because it is usually cheaper than afforestation.
However, it can also be beneficial for amphibians, water insects, and birds
(see Chapter V). Sometimes the surface is unintentionally flooded, when the
water table rises too high after the blocking of drainage.

Because the conditions are usually not identical over an émtebty, a target
could be set for a mosaic of habitats. This would also be bedéic various
groups of biota (see Chapters IV and V).

Possible future research filling in the gaps:

Here are some possible directions of research which can help to refine and
improve the current state of knowledge.

€ Further monitoring of the studied sites to obtain long-term data.
Subsequently, better predictions of vegetation changes will be possible, and
their integration into the restoration project will be more specific and aecurat
€ Detailed analysis of the surrounding vegetation, including bog remnants, in
order to refine its influence upon the succession in the extraction areas.

€ Contemporaneous investigations of the various groups of organisms and
their interactions in different successional stages.

€4 Small or large-scale restoration using prescribed succession and the
monitoring of the restored sites.

69



