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1. Uvod

Krajinu Ceské republiky tvoii mozaika réiznorodych biotopt (Chytry, 2010). Mnoho
Z nich je postizeno expanzi C. epigejos. Jedna se piedev§im o tzkolisté a acidofilni
suché travniky (Chytry et al., 2001). V lesnich spolecenstvech expanduje hlavné do
Luzulo albidae-Quercetum petraeae, Abieti-Quercetum, Mastigobryo-Piceetum
a dalSich méné zastoupenych jednotek (Neuhduslova, 2001). Jako diagnosticky,
konstantni i dominantni druh je uvadéna z tfidy Epilobietea angustifolii (Chytry
et Tichy, 2003).

Expanze této travy byla zmapovana na raznych lokalitich, napt. v aluviich ek (Fiala,
2001; Fiala et al., 2003; Sedlakova et Fiala, 2001), lesnich ekosystémech (Halarewicz
et Pruchniewicz, 2015) ¢&i posttéZzebnich lokalitach. Biotopy typické pro expanzi
C. epigejos jsou také rekultivované plochy (Hodacova et Prach, 2003; Mudrak et al.,
2010; Sebelikova et al., 2016). Zajimava, z hlediska expanzniho chovani C. epigejos
byt Gto&istém pro mnoho druhti vzacnych Zivodicht (Cizek et al., 2013; Reif et al.,
2011). C. epigejos se dokaze Sifit velmi rychle i na velké vzdalenosti
(Lehmann et Rebele, 1994). Kovarovy (2004) studie odkalist prokazaly rozdilny
zplsob Sifeni v zavislosti na typu substratu. Zatimco na tézS8ich pidach zrudni
¢innosti se tato trava rozsifuje pomoci typu falanga, v leh¢ich ptidach, vznikajicich na

popilkovych odkalistich, se jedna piedevsim o typ guerilla.

C. epigejos dokaze velmi dobfte vytladit jiné druhy (Mudrék et al., 2010) a pokud ma
dostatek dusiku, stava se dominantnim druhem (Holub et al., 2012; van den
Berg et al., 2005). K Gspésnému S§ifeni této travy piispivaji i dal§i faktory jako je
zastinéni (Somodi et al., 2008) nebo velké mnoZstvi pomalu se rozkladajici hmoty
(Fiala et al., 2011). Stafina totiz pohlcuje svétlo, zastifiuje semena a semenacky
a ovliviiyje teplotu ptidy. Mnoho semen se diky silné vrstvé biomasy ani nedostane na
pidu a nema tedy Sanci vykli¢it. To samoziejmé ovliviiuje utvafeni spoleCenstva

(Facelli et Pickett, 1991). Ve spolecenstvu, které je zasaZeno expanzi, je obvyklé, Ze
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druhy ubyvaji tmémé s ptibyvajici pocetnosti C. epigejos a nékteré zcela mizi (Fiala

et al., 2003; Sedlakova et Fiala, 2001).

Studie, které se v minulosti zabyvaly vlivem Zivin na rast a prospivani C. epigejos
(napt. Holub et al., 2012; Holub et Zahora, 2008; Tima et al., 2009), jasné¢ ukazuji
pozitivni vliv Zivin na jeji rust. OvSem reakce tohoto druhu na ziviny, zvlasté
v konkurenéné silném prostiedi, se muze projevit az po nckolika letech jejich
pravidelné aplikace (napf. Rebele, 2000). V expanznim chovani C. epigejos hraje
dilezitou roli dusik. Spolu s fosforem mozna roli hlavni. Pokud ma tato rostlina
dostatek  dusiku, stava se dominantnim druhem (Holub et al.,, 2012;
van den Berg et al., 2005) podobn¢ jako pii dostate¢ném mnozstvi dostupného fosforu
(Lammerts et Grootjans, 1997; Hejcman et al., 2010; Suss et al., 2004). C. epigejos je
konkurencné silngjsi pti dotaci dusikem a absenci odstraiiovani biomasy (Ttma et al.,
2005). Jako dalsi vlivné vlastnosti byly uréeny velka tolerance k abiotickému stresu
a efektivnéjsi vyuziti vody a dusiku, nez je tomu u jinych druht rostlin (Fiala et al.,
2003).

C. epigejos expanduje predevS§im na antropogenné zasaZenych lokalitich, které
pozbyly managementu (napi. Prach et Wade, 1992). Bylo prokazano, Ze tato trava
velmi dobie prosperuje i na zne¢isténych stanovistich (Mitrovi¢ et al., 2008). Ale jeji

vyuZiti pii remediaci se ukazalo jako nevhodné (Lehmannet Rebele, 2004).

Ctyfleté nebo i krati obdobi je pro potladeni expanznich druhii jako je C. epigejos
velmi kratké (Kiivanek et al., 2004). Po navratu managementu totiz zacinaji tyto
druhy ustupovat aZ po Sesti letech (Dostalek et Frantik, 2012). Sifeni C. epigejos miize
byt zplisobeno nedostateénym managementem a dobrou dostupnosti dusiku (Hejcman
et al., 2009). Nejen zastinéni (Somodi et al., 2008), ale i velké mnoZstvi pomalu se
rozkladajici hmoty (Fiala et al., 2011) brani znovuobjeveni druhti typickych pro
pastviny. Zda se, ze na suchych piscitych a zivinové chudych pudach mutze

C. epigejos koexistovat s vétsim poétem druht (Rebele, 2014).
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Na druhové chudych travnicich bylo zaznamenano, Ze pravidelné koseni jednou az

dvakrat za sezonu muze byt pro tento druh stresujici a titina se nedokaze v takovychto
podminkach $ifit a postupné se zlepSuje i druhova skladba (Hakrova et Wotavova,
2004). Nekteré studie uvadéji, ze po druhém (Hazi et al., 2011) nebo po tietim
(Rebele et Lehmann, 2002) roce se¢e se snizuje pokryvnost tohoto druhu. Hazi et al.
(2011) uvadi, Ze po Eétyfletém seCeni se zacina zvySovat druhova bohatost. Dulezité je
obnoveni managementu. Tim se zastavi degradace luk (Pruchniewicz, 2017).
Nastrojem na zabranéni rozristani by mohla byt pastva (napf. Stroh et al., 2002).
C.epigejos se dafi eliminovat i pomoci herbicidi (Janauer, 1995; Regal
et Sindelafova, 1970). Na heterogennich plochich s dostatkem zivin dokéaze
Arrhenatherum elatius vykompetovat C. epigejos (Tama et al., 2009, 2005).
U viesovist’ s vyskytem C. epigejos je vhodné strhnout drn i se svrchni vrstvou pudy,
pricemz vypalovani pifi expanzi tohoto druhu neni vhodné, protoZe jen napomaha

vegetativnimu rozsifovani (Prausova et Sadlo, 2004; Sedldkova et Prausova, 2004).

Klasické zptisoby managementu travnich porostli Casto nenapliiuje ocekavani
v podobé potlaceni expanznich druhti jako je C. epigejos. V poslednich letech proto
prichazi v vahu alternativni moznosti eliminace nezadoucich druhti, kdy jednim
z téchto zplsobt je pouziti dosevu rostlin druhu kokrhel (Rhinanthus sp.). Rhinanthus
je poloparaziticka rostlina, jejimiz hostiteli jsou pravé rostliny z celedi Poaceae
(Kocian, 2016). Kokrhel se svymi haustorii napoji na kofenovy systém
C. epigejos(obr. 12) a timto zptsobem Cerpa vodu, Ziviny a to ve vysledku vede ke
snizeni biomasy této travy (Té&Sitel et al., 2017). Nejlepsich vysledkt pfi snizovani
pokryvnosti C. epigejos bylo dosazeno, kdyZ byla pied vysevem kokrhele odstranéna
stafina (Mudrak et al., 2014). Tento zptsob zasahu nasel uplatnéni i v planech péce

0 zvlasté chranéné uzemi (Jongipierova et al., 2015).
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2. Cile disertacni prace
Diserta¢ni prace je zaméfena na ekologii C. epigejos. Hlavnim cilem je pfispét
k roz$ifeni poznatki o tomto druhu a nalezeni jednoduchych feSeni, kterA mohou
omezit rust a dal$i rozsifovani C. epigejos. Tyto poznatky by mélo byt mozné vyuzit
jak v ochranatské, tak v lesnické a zemédé€lské praxi. Pozornost byla soustfedéna

predevsim na tyto cile:
Hlavni cile prace:

1. Zjistit, jak probiha expanze ve spolecenstvu s C. epigejos. (€lanek I)

2. Zjistit reakci C. epigejos na dodané Ziviny. (¢lanek 1)

3. Zkoumat  teoretickou  miru stability  fytocendz s dominantni
C. epigejos.(¢lanek II)

4. Otestovat moznosti eliminace C. epigejos. (€lanek IIIa 1V)

5. Navrhnout praktické vyuziti C. epigejos.(¢lanek V)
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3. Vysledky disertacni prace

The effect of management on expansion of Calamagrostis epigejos in grasslands
Abstract

Spreading of Calamagrostis epigejos constitutes a serious problem for a wide
spectrum of stands. We were interested in the height of vegetation, species diversity,
abundance of C. epigejos and type of plant community created by management. We
created an experimental area of fully randomized blocks. Each block consisted of five
types of treatments differing in the quantities of phosphorus, nitrogen and potassium
applied in different combinations of kg per hectare (N100, N100P30, N100P30K100,
P30). We determined the composition and representation of individual species. We
also collected soil samples, in which the amounts of P, Ca, Mg, K, N, C were

analysed.

Presence of C. epigejos is positively correlated with the total height and
coverage/biomass of vegetation. Application of phosphorus itself affects adversely
both the height of vegetation and the total abundance and abundace of C. epigejos.
The number of species is negatively affected by the supply of nutrients, nitrogen in
particular, and by high abundance of C. epigejos. Good availability of nitrogen and
the ability to eliminate smaller heliophytic species through shading their seedlings are
main factors promoting expansion of C. epigejos. The one-year mowing doesn‘t affect

the ability of the grass to spread.

Citation: Vachova P., Vach M., Walmsley A., Hejcman M The effect of management
on expansion of Calamagrostis epigejos in grasslands. Scientia Agriculturace

Bohemica, Under review

Keywords: Disturbed areas; Diversity; Nutrients; Mowing, Vegetation, Abundance
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Stochastic identification of stability of competitive interaction in ecosystems

Abstract

The problem of finding an optimum within a set of possibilities that represent the
varying successfulness of numerous subjects competing with one another is highly
relevant in the field of ecosystem interactions. We propose a method for solving this
problem by the application of the Nash equilibrium concept, which is frequently used
in ecology. The proposed model is based on the transformation of the initial payoff
vectors of subjects that interact in different situations into a statistical set of
symmetrical game matrices that consist of permutations of payoff values. The
equilibrium solution is expressed as values of the probability of Nash equilibrium
occurrence with uniform distribution over all possible permutations based on
uncertainty of positions of payoff values in the matrix. We assume that this
equilibrium solution provides information on the distribution of the degree of stability
among individual situations and interacting subjects. In this paper, we validate this
assumption and demonstrate its application to a dataset that represents interspecies
interactions in plant ecology. We propose that the use of the Nash equilibrium in the
analysis of datasets formalized according to the Pareto optimality scheme is applicable

in numerous other contexts.

Citation: Vach M., Vachova P., Stochastic Identification of Stability of Competitive
Interactions in Ecosystems. PLoS One, 2016, ro¢. 11, €. 5, s. 1-12. ISSN: 1932-6203.

Keywords: Evolutionary game-theory, biodiversity, communities, strategies,

management, diversity, ecology.
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Topography of spoil heaps and its role in plant succession and soil fauna

presence
Abstract

The spoil heaps from brown coal mining without technical reclamation are interesting
specific sites for ecological relationships observation. This research was aimed at
investigating whether topographic features, which determine soil nutrient and
moisture distribution, in combination with soil fauna (wireworm and earthworm)
presence, affect plant community composition at a spontaneously revegetated post
mining area with an undulating surface. Two sites of different age with three types of
topographic features were selected, soil moisture and nutrient contents were
measured, and plant community composition and soil macrofauna community were
sampled at each position. Wireworms were present at all positions and were most
abundant at the bottoms of waves at the younger site; their presence was correlated
with the presence of several plant species with high palatability for wireworms, but
the direction of the interaction is not clear. Earthworms were only present at the older
site and had the highest abundance at flat sections. Earthworm presence affected the
amount of nitrogen in soil - the highest nitrogen content was at the site with the
highest earthworm density and was followed by a higher diversity of plant
community. The plant community composition was generally correlated with plant
available nutrient content - especially P and N. We infer that topographic features
affect nutrient and soil fauna distribution, which consequently influences the plant

community composition.

Citation: Walmsley A., Vachova P., Vach M., Topography of Spoil Heaps and Its
Role in Plant Succession and Soil Fauna Presence. Scientia Agriculturae Bohemica,
2017, roc. 48, ¢. 1, s. 30-38. ISSN: 1211-3174.

Keywords: plant community composition; spontaneous succession; earthworms;
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Wireworms suppress spreading of the expansive weed Calamagrostis epigejos (L)
Roth by feeding on its rhizomes

Abstract

We tested whether wireworms (Elaterid beetle larvae) prefer the expansive grass
Calamagrostis epigejos to other early-successional plant species from the spoil heaps
in two microcosm experiments and in a field survey of wireworm abundance and C.
epigejos coverage on the spoil heaps at different topographic positions at the
spontaneously revegetated sites with an undulating surface. In the first experiment,
wireworms reduced rhizome biomass of C. epigejos the most out of the belowground
organs of the 5 plant species, but did not affect its root biomass. In the second
greenhouse experiment, wireworms negatively affected the growth of rhizomes of a
growing C. epigejos, whilst they did not affect the other plant species or the
aboveground biomass. In the field survey, C. epigejos coverage was lowest at the
bottoms of depressions, despite the higher moisture and nutrient levels at this position.
Wireworm numbers were the highest in depressions. The results of this study support
the hypothesis that wireworms can negatively impact the C. epigejos by feeding on its

rhizomes and have the potential to slow down the expansion of this weed.

Citation: Vachova P., — Walmsley A., Wireworms suppress spreading of the
expansive weed Calamagrostis epigejos (L) Roth by feeding on its rhizomes.
European Journal of Soil Biology, 2017, ro€. 81, €., s. 19-24. ISSN: 1164-5563.

Keywords: Calamagrostis epigejos; Wireworms; Root herbivory; Pot experiment;
Rhizome; Spoil heaps
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Using expansive grasses for monitoring heavy metal pollution in the vicinity of
roads

Abstract

We propose a method for monitoring heavy metal deposition in the vicinity of roads
using the leaf surfaces of two expansive grass species which are greatly abundant. A
principle of the proposed procedure is to minimize the number of operations in
collecting and preparing samples for analysis. The monitored elements are extracted
from the leaf surfaces using dilute nitric acid directly in the sample-collection bottle.
The ensuing steps, then, are only to filter the extraction solution and the elemental
analysis itself. The verification results indicate that the selected grasses Calamagrostis
epigejos and Arrhenatherum elatius are well suited to the proposed procedure.
Selected heavy metals (Zn, Cu, Pb, Ni, Cr, and Cd) in concentrations appropriate for
direct determination using methods of elemental analysis can be extracted from the
surface of leaves of these species collected in the vicinity of roads with medium traffic
loads. Comparing the two species showed that each had a different relationship
between the amounts of deposited heavy metals and distance from the road. This
disparity can be explained by specific morphological properties of the two species'
leaf surfaces. Due to the abundant occurrence of the two species and the method's
general simplicity and ready availability, we regard the proposed approach to

constitute a broadly usable and repeatable one for producing reproducible results.

Citation: Vachova P., Vach M., Najnarova E. Using expansive grasses for monitoring
heavy metal pollution in the vicinity of roads. Environmental Pollution, 2017, roc.

229, ¢.,s. 94-101. ISSN: 0269-7491.

Keywords: heavy metals; deposition; monitoring; expansive grasses; extraction
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4. Komentar Kk publikovanym vysledkiim

4.1. Pribéh expanze ve spolefenstvu s C. epigejos

Z €lanku I vyplynulo, Ze pocet druhu ve sledovanych ctvercich byl negativné
ovlivnén nejen vzristajicim mnozstvim C. epigejos, ale také Casem. Jednorocni
koseni se pozitivné neprojevilo na poctu druhi a neovlivnilo ani mnozstvi
C. epigejos Vv jednotlivych experimentalnich ¢tvercich. Druhy Veronica officinalis,
Plantago lanceolata, Epilobium sp., Lotus corniculatus, Potentilla argentea, Festuca
pratensis, Hypericum perforatum, Thymus chamaedris, Gnaphalium sylvaticum,
Trifolium arvense, Trifolium pratense mizi pti expanzi C. epigejos nejdiive. Zvysujici
se abundance C. epigejos negativné korelovala s abundanci A. elatius. Kontrolni, tedy
bezzasahovy rezim vyhovuje pfedevs§im L. corniculatus, C. jacea, P. lanceolata,
Béhem sledovanych let do$lo k ustupu druhti jako H. perforatum, Poa pratensis,
P. argentea, V. officinalis, G. sylvaticum T. chamaedris, Bromus sterilis a Epilobium
Sp. Spolecenstvo se ménilo kontinudlné v ¢ase. Velkou roli zde hraje zvySujici se

vvvvvv

ziejmé prirozena sukcese, ktera ov§em sméfuje k porostu s dominantni C. epigejos.

4.2. Reakce C. epigejos na dodané Ziviny

Dotace zivinami se projevila na vySce vegetace jiz v prvnim roce po jejich
pouziti. Tento vysledek plné€ koresponduje s vysledky jinych studii o vlivu dostupného
dusiku na rychlou tvorbu biomasy. VSeobecné pfijimany pozitivni vliv fosforu na
mnozstvi biomasy zde nebyl potvrzen. Vyska vegetace ve varianté, kde byl
aplikovan pouze fosfor, byla prokazatelné nizSi. Tento rozdil setrvaval jesté
nadchdazejici sezonu roku 2012. To mohlo byt zptisobeno vétsim mnozstvim stafiny,
ktera se v tomto ¢tverci naakumulovala. Zajimavy je i vyvoj kontrolnich variant. Prvni
tii sledované sezdény byla abundance C. epigejos velmi podobna. Ovsem v roce 2013
byl zaznamendn prudKky nartst tohoto druhu. Obdobny pribéh mély i ostatni

varianty, ale tento vyvoj nemél statisticky vyznamny charakter.
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V prvnim roce po aplikaci Zivin byl zaznamenan nartst A. elatius, L. corniculatus

a P. lanceolata. Vyjma P. lanceolata tyto druhy v dal$ich letech opét ustoupily. I kdyz
efekt koseni nebyl prokdzan, zda se, ze kosené plochy s dostatkem dusiku jsou
nachylngjsi k expanzi C. epigejos nez jiné. V roce 2013 nebyl ve vySce vegetace
V jednotlivych variantdich zaznamenan rozdil. Bylo zaznamenano prokazatelné
zvySeni vegetace béhem sledovanych let. VySka vegetace je pozitivné ovlivnéna

vzristajicim mnozstvim C. epigejos.

4.3. Stabilita spole¢enstva s dominantni C. epigejos

Scilem vyhodnotit stabilitu spoleenstva s dominantni C. epigejos byly
analyzovany dva faktory — abundance C. epigejos a pocet ostatnich druhti pod vlivem
managementu. Kazda dvojice hodnot reprezentujici abundanci C. epigejos a pocet
ostatnich druhlt je brana jako vysledek interakce dvou protihraci odpovidajici
strategiim uplatiovanym v zavislosti na managementu. Nashova rovnovéha
predstavuje takovou kombinaci strategii kazdého hrace, ktera je nejlepsi odpovedi na
strategii ostatnich hrac¢d (Nash, 1951). Nase vysledky publikované v ¢lanku
Stochastic identification of stability of competitive interaction in ecosystems
ukazuji, Ze aplikace navrhovaného postupu nabizi moZnost feSeni problému
rovnovazného optima — nejlep§iho kompromisu mezi pay-off hodnotami, které jsou
pro kazdy z interagujicich subjektd nejvyhodné&jsi. Zadani neni trividlni, maximum
payoff je u obou subjekti dosahovano v rozdilné situaci. Pro C. epigejos je
nejvyhodnéjsi situace hnojeni dusikem, fosforem, draslikem a koseni. Nejvys$si pocet
druht je v kontrolni, nekosené varianté. Vyhodnoceni vychozich payoff hodnot vede k
preferenci maxima pro pocet ostatnich druhli, kde vychdzi vyznamné vyssi
pravdépodobnost vyskytu Nashovy rovnovahy interpretovatelnd jako mira stability.
Tento vysledek odpovida obecnym predpokladim — nejvy$§i mira stability je
dosahovana u situace bez zdsahu a tato stabilita Kkoresponduje s poctem
vyskytujicich se druhi — tedy s biodiverzitou a nikoli s abundanci expanzni titiny.

Vysledkem navrhovaného konceptu je spojitd distribuce miry stability
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vyhodnocovanych situaci. Korelace této zavislosti se souborem vychozich payoff

hodnot vychazi jednoznaéné ve prospéch vyskytu ostatnich druhd — stabilita
koresponduje s biodiverzitou. Urcujicim faktorem determinujicim obdrzeny
vysledek je vyskyt Nashovych rovnovah v Cistych formalnich strategiich, takze
vypocitana distribuce miry stability neni pro oba subjekty vyznamné rozdilna.
Z vysledki tedy nelze vyvozovat napi. doporuceni, kterd varianta managementu by
mohla byt stabilnéj$i pro vyskyt ostatnich druhti oproti abundanci C. epigejos.
Nicméng i tak mohou obdrzené vysledky provedeného vyhodnoceni znamenat piinos
k tidajim majicim prakticky vyznam pfi feSeni problému expanznich a invaznich
druhii. Na zakladé provedeného vyhodnoceni lze shrnout — existuji varianty
managementu vedouci k vyznamnéjsi eliminaci vyskytu C. epigejos v rostlinnych
spolecenstvech, napt. varianta, kde byl aplikovan pouze draslik. Jejich predpokladana
mira stability je vSak oproti situaci bez zasahu velmi nizka a tyto stavy nemusi byt
dlouhodobg udrzitelné.

Navrhovany pfistup je zalozen pouze na porovnavani méritelnych nebo
pozorovatelnych hodnot kvantitativnich parametrii bez zahrnuti specifickych
internich faktori urcujicich slozité interakce ekosystému. Interpretace vétsi
pravdépodobnosti vyskytu Nashovy rovnovahy jako vyssi ekologické stability je
pouze predpokladem, ktery nemusi v tadé piipadd platit. Takto vymezena mira
stability je navic pouze relativni - je vétSi ¢i mensi pouze v porovnani s vysledky
obdrzenymi pro ostatni vyhodnocované situace.

Zde navrhovany koncept vychazejici ze stochastického herniho modelu miize byt
pouzit pfedev§im pii aplikaci na rozsahlej§i datové soubory reflektujici napf.
ekologické parametry vétSiho poctu krajinnych prvki, u kterych by mohla byt takto
vyhodnocovana  relativni  ekologicka  stabilita.  Respektive = vyhodnoceni
pravdépodobnosti vyskytu Nashovy rovnovahy by mohlo takovychto dat vhodné

doplilovat standardni statistickou analyzu. Navrhovany koncept je jisté¢ vyuzitelny
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4.4. Moznosti eliminace C. epigejos

Studie ze Sokolovskych vysypek publikovana pod nazvem Topography of spoil
heaps and its role in plant succession and soilfauna presence ukazuje, Ze
morfologie terénu pfi tvorbé vysypek ma vliv na rozlozeni zivin v pid¢, coz ovliviiuje
slozeni rostlinnych spolecenstev a pfitomnost ptidni fauny. Mize také urychlit migraci
nékterych ptidnich zZivocichtll. Zatazeni ploch rovnych spolu se zvinénymi predstavuje
pozitivni pfinos pro rozmanitost stanovist’ na mistech se spontanni sukcesi.

V nasi studii byla nejvyssi hodnota celkového dusiku méfena na dné vin na
mladsi lokalité. Vrcholy vin byly Zivinové chudsi. Byl zjistén velmi nizky obsah
dostupného fosforu. Slozeni rostlinnych spoleCenstev se liSilo mezi obéma
lokalitami. Rostlinnd spolecenstva na vyrovnanych plochach byly podobné tém na
vrcholcich vin. Vysypkové piidy jsou velmi bohaté na montmorillonit, ktery efektivné
zadrzuje vodu. Pokud se ovSem tato zemina vysusi, stava se velmi tvrdou. Takovéto
podminky jsou velmi nepfiznivé pro kofeny rostlin i pidni faunu. Poéty pidni fauny
byly ovlivnény jak vékem mista, tak topografickou polohou. Dratovci byli
nejCastéji v terénnich depresich na obou mistech. Pocet dratovcl je nizsi na starsi
lokalite, ktera ma odlisné slozeni rostlinného spolecenstva od mladsi plochy.

Zda se, ze vegetace je lepSim prediktorem pro pritomnost dratovci a ZiZal nezZ
méiené faktory prostiedi. Variabilita, kterou vysvétluje vegetace, odrazi biotické
interakce mezi ptidni makrofaunou a vegetaci.

Vysledky piedchozi studie nds piivedly na myslenku otestovat trofické preference
dratoveu, ktefi by mohli vyznamné snizovat abundanci C. epigejos a zpomalovat jeji
expanzi. Dva experimenty a jedna studie jsou uvedené v ¢lanku Wireworms
suppress spreading of the expansive weed Calamagrostis epigejos (L) Roth by
feeding on its rhizomes. Bylo zjisténo, ze oddenky C. epigejos jsou vyhledavanym
zdrojem potravy pro dratovce predevSim v ranych fazich spontanni sukcese na
vysypkach. V oblastech s vysokymi hustotami dratovcti maji tito kofenovi bylozZravci

potencial snizit abundanci C. epigejos, protoze $kody negativné ovliviiuji vegetativni
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V kontrolovanych podminkach klimaboxu dratovei vyznamné sniZili délky

podzemnich vyhonkd C. epigejos. Dratovci sice snizili biomasu T. farfara, jehoz
podzemni organy maji stejnou funkci jako podzemni ¢asti C. epigejos (Barkley et al.
2006), nicméné vysledky nebyly prikazné a ani na studijni ploSe vysypky se
neprokazaly zadné interakce s dratovci. Jeho nejvyss$i abundance byla zjisténa
v prohlubnich nasi studijni plochy, kde byl nalezen i vysoky pocet dratovci.
Negativni vliv dratovci na rust T. farfara tedy nebyl prokazan.

Nejnizs$i pokryti C.epigejos bylo zaznamenano v prohlubnich vin. Zde bylo
také nalezeno nejvice dratoved. V nasich experimentech dratovei sniZili biomasu

podzemnich vyhonkii, nikoli kofentl.

4.5. Vyuziti C. epigejos pro monitoring znecisténi téZkymi kovy

z atmosférické depozice

Cilem této prace bylo rozpracovat a ovéfit postup umoziujici efektivni
monitoring depozice téZkych kovu v blizkosti silnic zaloZeny na minimalizaci po¢tu
operaci pfi odbéru a piipravé vzorku k analyze. Domnivame se, Ze tento pfistup je
v souvislosti s celkovou jednoduchosti a dostupnosti danou minimalizaci naro¢nosti
na piistrojové vybaveni dobie opakovatelnou a Siroce pouZitelnou metodou
s reprodukovatelnymi vystupy umoziujicimi porovnatelnost. Reprodukovatelnosti
mize byt samozfejmé dosazeno pouze pii vyuzivani stejného druhu travy — napf.
hojné rozsitené C. epigejos.

Extrakéni roztoky ziskané navrhovanym postupem v ¢lanku Using expansive
grasses for monitoring heavy metal pollution in the vicinity of roads obsahovaly
sledované prvky v koncentra¢nich rozmezich vhodnych pro pfimé stanoveni metodou
AAS. Porovnani zmeétenych zastoupeni Sesti sledovanych prvkd extrahovanych
z povrchu trav C. epigejos a A. elatius - Zn > Cu > Pb ~ Ni > Cr > Cd odpovida jejich
pfedpokladanému vyskytu v kontaminovaném okoli silnic. Konkrétni zjisténé
mnoZstvi sledovanych prvki na povrchu dvou trav vztazené na suchou hmotnost

rostlinného materialu je srovnatelné s vysledky uvadénymi publikovanych pracich
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zabyvajicich se timto tématem (Bi et al., 2012; Nabulo et al., 2006; Othman et al.,

1997; Serbula et al., 2012).

U sledovanych tézkych kovii extrahovanych z povrchu C. epigejos je patrny trend
poklesu zjisténych extrahovanych hodnot vztazenych na suchou hmotnost se
vzdalenosti od silnic, coz odpovida naSim pfedpokladim. Pro A. elatius tento trend
nebyl zjistén.

Reprodukovatelnost vysledkii metody vyuzivajici k vyhodnocovani depozice
tézkych kovii povrch rostlin je jisté limitovana i meteorologickymi faktory, zejména
mnozstvim a intenzitou destovych srazek. Tento vliv by v§ak nemél byt prevladajici.
Hodnoty naméfenych mnozstvi tézkych kovii deponovanych napi. vV okoli dvou
riznych silnic je mozné porovnavat, pokud jsou vzorky travy odebirdny v podobném
stadiu vegeta¢niho obdobi. Zvolené druhy C. epigejos a A. elatius jsou vhodné pro
monitoring depozice téZkymi kovy nejen s ohledem na hojnost vyskytu, ale i proto,
ze jako expanzni travy obsazuji v okoli silnic celistvé plochy a prakticky nedochéazi

k ovlivnéni prostorové distribuce PM zastinénim jinymi druhy.
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5. Summary

Long-term and intensive process of transformation and utilization of landscape has
receded to backround in the last two hundred years. One of the main causes has been
industrial and technical development which brought changes in the way of farming. In
consequence, many biotopes are not as intensively used as in the past or they are
completely abandoned. Our field experiment has shown that a high content of
nutrients (especially nitrogen) accelerates the expansion of C. epigejos into such

habitats. The nutrient reserve in these biotopes is just from the farming period.

C. epigejos has many properties that have made it possible to change plant
communities. Change of the plant community in time has been mainly determined
by the degree of expansion of this grass. Currently there are only a few biotopes what
aren't threatened by its uncontrollable spread. If its abundance increases, biodiversity
is gradually diminishing. C. epigejos is a native species of our flora, Therefore, it also

has an irreplaceable place in the composition of plant communities.

The question remains, how to achieve relative stability of semi-natural habitats
without this grass becoming the dominant species. A partial solution has been found
when using the principles of game theory. Use of Nash equilibriums as the degree
of stability factors has led to a result where the stability corresponds to the number
of species. However, we did not have a clear answer to the question regarding which
management can lead to the elimination of C. epigejos, but on the basis of our
assessment it can be assumed that there are alternatives leading to its major
elimination. This method can be beneficial not only for solving problems with
expansion and invasive species but also as a possible approach for evaluating relative

ecological stability.

The stability of the plant community is not only determined by its composition and
nutrients content in the soil. For example, morphology of terrain forming the dumps
has an effect on the distribution of nutrients in the soil, which affects the composition

of plant communities and the presence of soil fauna. We have found that the
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topographic structure of the habitat affects the distribution of nutrients and soil fauna,

which then determines the composition of the plant community. At the same time,
thanks to vegetation, we can predict the presence of worms and earthworms. The
mosaic of terrain inequalities combined with settled areas also represents a positive

contribution to the diversity of habitats that are formed by spontaneous succession.

The elimination of an expansive species such as C. epigejos can be basically
simple if we find out which native component of the ecosystem is damaged
or completely absent. If we assume that the original species have begun to expand
asaresult of some ecosystem instability, it is enough to "determine™ what the
instability is and try to restore the balance. We monitored the trophic preferences
of the wireworms and it was proved that the most preferred were the shoots
of C. epigejos - their underground biomass was reduced. In this context, the plant's
competitive ability and its vegetative reproduction may be reduced.

The very wide area of C. epigejos distribution can also offer study benefits.
We have proposed a method for monitoring the deposition of heavy metals, not
limited to the vicinity of roads. C. epigejos leaf areas are suitable for our proposed
procedure, which is generally applicable, repeatable and leads to obtaining
of reproducible results. This method minimizes the number of operations and can

be used in a wide range of locations.

Understanding the reasons for the excessive spread of native and invasive species
is a very tedious process. It is a complex issue, at which we should look from
a landscape and maybe historical perspective. At the same time, we may have
to accept the fact that in the next few years the land will not be used as intensively
as in the past and the character of the whole ecosystem will change. Unless, however,
we want to invest funds and a lot of power into maintaining rare biotopes which are

degraded by shrubby invasive species such as the magnificent hogweed or gradually
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