Vyvoj padni fauny na zatraviovanych plochach na lokalité Vyzkum

Obnova lu¢nich porostti pfedstavu-
je dlouhodoby proces, zahrnujici vedle
sukcesniho vyvoje vegetace také utvére-
nf a dalsi rozvoj Zivoéisnych spoledenstev
vdzanych v rizné mife na lu¢ni ekosys-
témy. Vyznamné misto zaujimaji zejména
pudni bezobratli Zivocichové, ktefi se po-
dileji na rozkladu organické hmoty a for-
movani humusu i svrchnich vrstev pady
a plni fadu dalsich funkei souvisejicich
s kolobéhem ldtek v piidnim prostfedi.
Aclkoliv sukcese pidnich Zivocicha by-
la studovdna v nejraznéjsich biotopech,
znalost téchto procesii je stdle nedosta-
te¢nd (BRowN 1984, BrRowN & SouTH-
woobp 1987). Nejvyznamnéj§i faktory
uréujici sukcesn{ rozvoj plidni fauny jsou
vychozi stanovi$tni podminky, charak-
ter a diverzita okolnich stanovist jakoz-
to potencidlnich zdroju Zivodichi a mi-
gra¢ni schopnosti Zzivocichli osidlujicich
nova stanovist¢ (NEUMANN 1971, Ta-
jovskY 1999) a rozvoj vegetaéntho kry-
tu (DUNGER 1968, WANNER et al. 1998).
Niésledny rozvoj zejména padnich sap-
rofdgnich zivocicht bezprostfedné sou-
visi s dostupnosti odumfelé organické
hmoty, pfedevsim akumulaci rostlinné-
ho opadu na povrchu pidy (Dickinson
& PucH 1974). Rozvoj jednotlivych sku-
pin pudnich Zivocdicht zpétné ovliviiuje
pfimo nebo nepfimo vlastni sukcesi ve-
getace prostfednictvim dekompozi¢nich
a humifika¢nich procesi.

Jak muze zatraviiovdni usmériiovat
ostatn{ sukcesni procesy, konkrétné suk-
cesi spolecenstev pudni fauny, a zda roz-
dilné vegetaéni poméry (regiondlni smés,
komeréni travni smés, spontdnni sukce-
se vegetace) ovliviiuji vyvoj pidni fauny
rozdilné, bylo pfedmétem studie na ex-
perimentdlné zalozenych plochich na lo-
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24.42 Odbér pudnich vzorka.
m Collecting soil samples.

kalit¢ Vyzkum. Padné zoologickd ¢dst
tohoto projektu zahrnovala studium vy-
voje spoledenstev pidni mikrofauny
na pitkladu ptdnich prvokd ze skupi-
ny krytenek (Testacea) a pudnich hlis-
tic (Nematoda), ptidni mezofauny, jme-
novit¢ puadnich roztoél — pancitnika
(Oribatida) —, chvostoskoktt (Collem-
bola) a drobnych krouzkovitych cervii —
roupicovitych (Enchytraeidae) — a piidni
makrofauny, zejména Zizalovitych (Lum-
bricidae), suchozemskych stejnonozct
(Oniscidea), mnohonozek (Diplopoda),
stonozek (Chilopoda), sekd¢t (Opilio-
nes) a stfevlikovitych brouka (Coleopte-
ra: Carabidae).

Metodika

Terénni sledovéni{ jednotlivych sku-
pin pidni fauny probihala na experi-
mentélnich plochdch zaloZenych na sva-
hu kopce Vyzkum a pro nékteré skupiny
rovnéz na sousedicim obdélédvaném poli
(vychoz{ stav pfedchdzejici vlastnimu za-
lu¢tiovéni), ptipadné v zachovalych lou-
kich NPR Certoryje (varianta idedlniho
cilového stavu obnovené druhové bohaté
kvétnaté louky daného regionu). Jednot-
livé varianty vysevil jsou podrobné po-
psény v podkapitole 24 — Zatravnéni re-
giondlni smési na lokalit¢ Vyzkum.

Padné zoologicky vyzkum byl zah4-
jen na podzim roku 1999 a pokracoval

Soil fauna development at restored sites

The long-term process of grassland res-
toration includes also the development
of grassland animal communities. Soil
invertebrates especially are very impor-
tant, as they contribute significantly to
the soil formation processes and the soil
nutrient cycle. The process is determined
by initial site conditions, and the charac-
ter and diversity of its surroundings. The
subsequent development of particular-
ly saprophagous animals depends on the

availability of dead organic matter on the
soil surface. The development of other
groups of soil organisms is influenced by
the succession of the vegetation through
decomposition and humus formation.
One experiment conducted on Vyz-
kum hill near Mald Vrbka studied the
impact of restoration on the succession
of the soil fauna, and also the influence
of vegetation type on the soil fauna. The
study included several soil faunal groups.

Methods

Monitoring of the different soil faunal
groups was carried out in research plots,
and for some groups also in the adjacent
field (recording the stage before restora-
tion) and meadows of Certoryje Nature
Reserve (target stage). The various resto-
ration treatments used at the site are de-
scribed in the chapter ‘Grassland resto-
ration with a regional seed mixture on

Vyzkum hill’. The soil fauna was studied
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24.43 Zemni pasti.
m Pitfall traps.

soustavné v ndsledujicich nékolika letech.
Rozsah a metodika odbért pidnich vzor-
ki byla odvisld od jednotlivych studova-
nych skupin. Pro studium skupin pidn{
mikro- a mezofauny byly diferencova-
né odebirdny vzorky o pracovni plose 10
cm?, pro pudni makrofaunu pak vzorky
o velikosti 625 cm?. Padn{ vzorky byly
odebirdny v jednotlivych variantdch ex-
perimentu (tj. na plochich s celoplosnym
osevem regiondlni smési, v pdsu regio-
ndln{ smési v plose oseté smési komerc-
nich trav, v samotné plose oseté smési
komer¢nich trav, v pdsu regiondlni smé-

si v tthoru a v samotném dhoru), déle na
poli a kontrolné i v NPR Certoryje. Zi-

Lt s ey VT et T
24.44 Misto po odbéru vzorku pro
studium makrofauny.

m Plot after collecting a sample for
the study of macrofauna.

vocichové byli ndsledné ze vzorkd extra-
hovéni v laboratofich pomoci specidlnich
technik. Analyzy vzorkd poskytly ddaje
o zékladnich cenologickych parametrech
jednotlivych taxonomickych skupin, je-
jich druhové skladbé a abundanci (pocet
jedinct vztazeny na plochu 1 m?, zpravi-
dla do hloubky 10 cm ptadniho profilu).

Soubézné byla pouzita metoda pada-
cich zemnich pasti, kterd poskytla zejmé-
na obraz o ndstupu a rozvoji epigeicky
aktivnich pidnich bezobratlych, zejména
mnohonozek, stonozek, suchozemskych
stejnonozcl, sekdcd a stfevlikovitych
broukt. Zemni pasti (odchytovéd plocha
jedné pasti 78,5 cm?, fixdz 4% roztok
formaldehydu) byly rozmistény v jednot
livych variantdch osevi, ddle na soused-
nim obdéldvaném poli a pro posouzeni
mozného Sifeni z okolnich biotopt rov-
néz v ptiléhajicim listnatém lese.

Vysledky a diskuse

Rozsdhlé dlouhodobé vzorkovdni po-
skytlo mnoZstvi kvalitativnich i kvan-
titativnich Gdaji  demonstrujicich roz-
manitost a sloZitost sukcesnich procest
(Tajovsky et al. 2005). V ndsledujicim
textu jsou proto uvedeny pfedev$im hlav-

nf trendy a sukcesn{ zmény zaznamenané
v prvnich fézich vyvoje travnich porostu.

Krytenky (Testacea)

V ptipadé krytenck bylo na experi-
mentilnich plochdch zaznamendno cel-
kem 46 druhii a podruhd. S ohledem na
pocdteni stav byl patrny jejich postupny
narast (BaLix 2002). Euryvalentni druhy,
charaketeristické pro obdéldvané soused-
ni pole, se vyskytovaly rovnéz v jednot-
livych variantéch osevii. Z nich v prabé-
hu vyvoje dominovaly druhy Cyclopyxis
eurystoma parvula a pozdéji Plagiopyxis
declivis. Na obdéldvaném poli abundance
krytenek extrémné kolisaly — v rozsahu
0-70 mil. jedinci/m?. Jednotlivé pokus-
né varianty postupné vykazovaly vyssi, i
kdyz rovnéz kolisavé hodnoty (10-380
mil. jedincti/m?), naznadujici postupnou
stabilizaci spole¢enstva.

Hlistice (Nematoda)

Z primérné hodnoty 850 tis. jedin-
cti/m? na obdéldvaném poli vzrostla po-
stupné abundance hlistic na 1,09 mil. je-
dinct/m? na dhoru, 1,40 mil. jedinct/
m? na ploSe s osevem regiondlni semen-
né smési a 1,54 mil. jedinci/m? v porostu
komer¢nich trav. Podil bakteriofégnich
rodd hlistic, pavodné dominujicich na
poli (55 %), v pokusnych plochdch pokle-
sl na 30 az 35 %. Abundance a dominan-
ce fyto-mykofignich druht vzrostla ve
viech vysevech, podil fytofdgnich druhu
se zvys$il na thorech. S ohledem na nizké
vychozi abundance fytofdgnich hlistic Ize
usuzovat na jejich maly vliv na ¢asnd suk-
cesnf stddia travnich porosti. Kulminace
bakteriofdgi a mykofdgii ve druhém ro-
ce vyvoje vysevil potvrzuje vyznam hlis-
tic pfi rozkladu postupné se hromadicich
rostlinnych zbytka (HANEL 2007).

from autumn 1999 to autumn 2004.

For the study of micro- and mesofau-
na groups 10 cm? large soil samples were
collected, macrofauna samples were 625
cm? in size. The samples were collect-
ed from different plots (1 for each type
of treatment), from the field, and also
from Certoryje. The soil organisms were
extracted later in a laboratory. Analyses
rendered data on coenological parame-
ters, species composition and abundance
(number of specimens per 1 m?, usual-
ly in a max. 10cm deep soil profile) for
each taxonomic group. Parallel with this,

pitfalls were used to gather information
on the development of epigeic soil inver-
tebrates. Pitfall traps (78.5 cm?, 4% for-
maldehyde solution) were placed in plots
(1 for each type of treatment), the field,
and also the adjacent broadleaved forest.

Results and discussion

Extensive long-term sampling showed
the variation and complexity of succes-
sional processes (Tajovsky et al. 2005).
Only the main trends and changes in the
initial stages of grassland development
are presented here.

Testaceans (Testacea)

A total of 46 testacean rhizopod taxa
were recorded in the plots. The number
was rising gradually right from the start
(Barix 2002). Euryvalent species pre-
vailed (e.g. Cyclopyxis eurystoma parvu-
la, Plagiopyxis declivis). Their abundance
in the field fluctuated between 0 and 70
mil. specimens.m? and 10-380 mil. in
the different treatments, which indicated
a gradual stabilisation of the community.
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vsech typech biotopd.

m The oribatid mite Oppiella nova is a
eurytopic species occurring in nearly
all kinds of habitats.

Pancifnici (Oribatida)

Pancifnici vykazovali nejnizsi druho-
vé zastoupeni i abundanci na obdéldva-
ném poli, nejvys$si hodnoty pak byly cha-
rakeeristické pro louky v NPR Certoryje,
které pro pancifniky byly rovnéz soubéz-
né vzorkovdny. Eurytopni druhy Sche-
loribates laevigatus a Tectocepheus velatus
spolu s heliofilnim druhem Punctoribates
punctum dominovaly na vech plochdch.
Vzécnéj$i xerofilni druh Lucoppia burro-
wsi byl zaznamendn jak na osetych plo-
chdch, tak na Ghoru. Jak vysevy travnich
smési semen, tak spontdnni vyvoj vege-
tace na thoru pozitivné ovlivnily vyvoj
spole¢enstev pancifnikil, zejména v Cas-
nych stddiich sukcese (obr. 24.46). Nic-
méné ndriist abundance nebyl provdzen
ani vyraznéj$imi zménami strukeury spo-

le¢enstva, ani naristem druhové boha-
tosti (STARY 2005).

Roupice (Enchytraeidae)

Vyvoj spolecenstva roupic na jednot-
livych osetych plochdch a Ghoru kore-
spondoval s parametry inicidlnich stddif
sukcese. V roce 2000 dosahovaly abun-
dance roupic na vsech sledovanych plo-
chdch véetné obdélavaného pole hodno-
ty v rozpéti 1-7 tis. jedinci/m?. Rovnéz
v nésledujicich letech vykazovaly spole-
Censtva roupic pomérné znalné vykyvy
abundanci, s nejvys$i zjiSténou hodno-
tou v kvétnovych odbérech ve vysevu ko-
merénich trav (€éméf 12 tis. jedinct/m?).
Vertikdlni distribuce roupic se vyznam-
né liila v jednotlivych odbérech, i me-
zi jednotlivymi pokusnymi variantami.

Na thoru byly roupice koncentrovény ve
svrchnich tfech centimetrech pudniho
profilu. Nejvice roupic v hlubsich vrst-
véch (pfi vzorkovdni do hloubky 12 cm)
bylo zji$téno ve vysevu regiondlni smési
(ScHLAGHAMERSKY 2005).

Zizaly (Lumbricidae)

Pocet druht Zizal prabézné naris-
tal ze dvou druhd na obdéldvaném po-
li na pét az sedm druhu na jednotlivych
zatravitovanych plochdch. Postupné pie-
vazovaly endogeické druhy Aporrectodea
rosea, A. caliginosa a Octolasion lacteum,
naopak epigeické a anektické druhy by-
ly vzécné. Jednotlivé oseté plochy neby-
ly kolonizovdny z okolnich biotopt, ale
vyvoj spolecenstev urlovaly prezivajic
mistn{ (autochton{) populace na danych

Poo
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24.46 Vyvoj spolecenstev pancifnikd na lokalitach Vyzkum a NPR Certoryje

v letech 1999-2002. Vyzkum : 1A — regiondlni smés, 2 — komeréni smés, 2A — pas
regiondlni smési v komer¢ni, 3 — thor, 3A - pas regiondlni smési v tUhoru, 4 -
uhor, C - Certoryje, P — Vyzkum, obhospodafované pole.

m Development of oribatid mite communities at Vyzkum and Certoryje in 1999
2002. Vyzkum: 1A - regional mixture, 2 - commercial mixture, 2A - strip of
regional mixture in commercial one, 3 - fallow, 3A - strip of regional mixture in
fallow, 4 - fallow, C - Certoryje, P - field on Vyzkum hill.

Nematodes (Nematoda)

Average nematode numbers varied
from 0.85 mil. in the field to 1.54 mil.
specimens.m™ in the commercial mixture
treatment. Bacteriophagous nematodes,
dominating in the field (55 %), declined
to 30—35 % in the restoration treatments.
Phyto-mycophagous species increased in
all treatments, phytophagous species on-
ly in the fallow treatments. The maxi-
mum of bacteriophagous and mycopha-
gous species in the second year confirmed
their importance in the decomposition of
accumulated litter (HANEL 2007).

Oribatid mites (Oribatida)

The lowest abundance of armoured mites
was recorded in the field, the highest in
the nature reserve. The eurytopic species
Scheloribates laevigatus, Tectocepheus ve-
latus, and Punctoribates punctum domi-
nated in all plots. Also Lucoppia burrowsi
was recorded in all treatments. Both the
sowing and spontaneous succession treat-
ments have positive impact on oribatid
mite communities, especially in the early
succession stages (Fig. 24.46). However,
community structure and species rich-
ness did not change much (Stary 2005).

Potworms (Enchytraeidae)

In 2000, potworm abundance in the
plots and field varied from 1 to 7 thou-
sand specimens.m?. Also in the follow-
ing years the abundance strongly fluc-
tuated, reaching a value of 12 thousand
specimens.m? in the commercial mix-
ture stand. On the fallow, potworms
were concentrated in the upper 3cm of
the soil, in the regional mixture the high-
est numbers were found in deeper layers
(ScHLAGHAMERSKY 2005).
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plochdch. Abundance ZiZal v porovndn{
s obdéldvanym polem vzrostla v priibéhu
sledovdni na vSech plochdch z nékolika
jedinct az na maximum 47 jedinci/m?,
pti¢emz rychlej$i vyvoj byl pozorovdn na
thoru a na vysevech regiondlni smési le-
movanych vysevem komerénich travin.
Zvysujici se podzimni hodnoty abundan-
cf naznaluji Uspé&$ny vyvoj zizalovitych
ve viech variantdch obnovy lu¢nich po-
rosttt TAJovskY et al. 2005).

Suchozemsti stejnonozci
(Oniscidea)

Z celkem deseti nalezenych druhi
suchozemskych stejnonozcti na vétsiné
ploch dominovaly dva druhy — Tracheli-
pus rathkii a Armadillidium vulgare. Ty-
to pionyrské druhy aktivné kolonizova-
ly ¢asnd sukcesni stddia osetych ploch
i thort se spontdnni sukcesi vegetace.
Abundance stejnonozcii vzrustaly spo-
lu s rozvojem vegetace z poc¢dte¢nich 1-4
jedincti/m? v prvnim roce po zatravnén{
az na 25 jedinc/m? na thoru a 17-53 je-
dinc/m? na jednotlivych variantdch ose-
vl (obr. 24.47). Podobné tdaje ze zem-
nich pasti potvrdily rychlou kolonizaci
vznikajicich travnich porosti a ukdzaly,
ze okoln{ biotopy (pfiléhajici listnaty les,
lemovd spole¢enstva podél polnich cest,
staré ovocné sady apod.) jsou vyznam-
nym zdrojem téchto bezobratlych Zivodi-
chii (Tajovsky 2003, 2004b).

Mnohonozky (Diplopoda)
a stonozky (Chilopoda)

Postupny ndrtst po¢tu druhu i podtu
jedinct ve spoledenstvech mnohonozek
a stonozek byl v souladu s vyvojem trav-
nich porosti vSech sledovanych variant
vysevi i thorovych ploch. Pro pocdtedni
vyvoj byly charakteristické eurytopni pi-
onyrské druhy typické pro narusené bio-
topy. Mnohonozky Brachyiulus bagnalli
a Polydesmus denticulatus a rovnéz drob-
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24.47 Primérné ro¢ni abundance suchozemskych stejnonozct na lokalité

Vyzkum v 1 m2

m Mean annual abundance of terrestrial isopods on Vyzkum hill in T m2
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24.48 Primérné ro¢ni abundance mnohonozek na lokalité Vyzkum v 1 m2
m Mean annual abundance of millipedes on Vyzkum hill.

B - pole, M - regiondlni smés, B - regionalni smés v Uzkém pasu ve smési
komer¢nich trav, B - smés komercnich trav, B - regionalni smés v tizkém pasu

v Uhoru, @ - Uhor.

W - field, B - regional mixture, B - strip of regional mixture in mixture of
commercial grasses, B - mixture of commercial grasses, B - strip of regional

mixture on fallow land, @ - fallow.

Earthworms (Lumbricidae)

The number of earthworm species in-
creased from 2 in the field to 5-7 in the
restoration treatments. Subsequently en-
dogeic species prevailed, whereas epi-
geic and anecic species were rare. The
plots were colonised from the surround-
ings, but the development of the com-
munity was determined by surviving lo-
cal populations. Earthworm abundance
grew from a few specimens in the field to
47 specimens.m™ in the treatment plots.
Earthworm development was successful
in all treatments (TajovskY et al. 2005).

Terrestrial isopods (Oniscidea)

Out of 10 recorded isopod species, most
plots were dominated by 2 pioneer spe-
cies, Trachelipus rathkii and Armadilli-
dium vulgare, which colonised all plots
in the early stages. Isopod abundance in-
creased from 1-4 specimens.m™ in the
first year after restoration to 25 on the
fallow, and 17-53 in different restored
plots (Fig. 24.47). Similar results from
the traps confirmed this fast colonisation
and showed that the surrounding habi-
tats were an important source of these in-
vertebrates (Tajovsky 2003, 2004b).

Millipedes (Diplopoda)

and centipedes (Chilopoda)

The gradual increase in numbers of mil-
lipede and centipede species and speci-
mens followed the development of the
vegetation in all treatment plots. The in-
itial stage was characterised by eurytopic
pioneer species typical of disturbed hab-
itats (TajovskY 2003). After 4 years of
grassland development, the abundance of
millipedes and centipedes was still rather
low — around 29 millipedes and 100 cen-
tipedes per m? (Fig. 24.48, 49). Out of all

surrounding habitats the adjacent broad-
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24.49 Priimérné ro¢ni abundance stonozek na lokalité Vyzkum v 1 m? m - pole,
B - regiondlni smés, ® - regionalni smés v Uzkém pasu ve smési komerénich trav,
B - smés komercnich trav, B - regiondlni smés v izkém pasu v thoru, @ - Ghor.

m Mean annual abundance of centipedes on Vyzkum hill. m - field, m - regional
mixture, B - strip of regional mixture in mixture of commercial grasses B -
mixture of commercial grasses, B - strip of regional mixture on fallow land, @

— fallow.

nd partenogenetickd stonozka Lamyctes
emarginatus (tvotici populace pouze z ne-
pohlavné se rozmnozZujicich samic) byly
v nizkych poctech zaznamendny na ob-
déldvaném poli a rovnéz v prvnich fézich
vyvoje lu¢nich porostt (Tajovsky 2003).
I po ¢ryfech letech vyvoje lu¢nich poros-
td byly nicméné abundance mnohono-

(Phalangium opilio).

zek i stonozek pomérné nizké — kolem
29 jedinci/m? pro mnohonozky (obr.
24.48) a kolem 100 jedinct/m? pro sto-
nozky (obr. 24.49). Z okolnich biotopt
se pii rozvoji populaci téchto Zivodicht
nejvice uplatnoval sousedici listnaty les.
Mezi jednotlivymi variantami zalucno-
véni byly zji$tény jen malé rozdily, acko-
liv by se dalo o¢ekdvat, Ze se vliv riznych
travnich porostii projevi pfes rozdilnou
strukturu vegetaéniho krytu a variabilitu
mikrostanovistnich i potravnich podmi-
nek, zejména pro saprofdgni mnohonoz-
ky (Tajovsky 2004a).

Sekaci (Opiliones)

Rozbor materidlu sekdéa ziskany po-
moci metody zemnich pasti potvrdil ko-
lonizaci a postupny vyvoj spoledenstva
této skupiny pavoukovcll na viech vari-
antdch vysevt i na thorovém stanovisti.
Nejvyssi pocet druht byl pfitom zazna-

24.51 Stievlik Amara ovata.

mendn na thoru, kde bylo po ¢tytech le-
tech zjiSténo 12 druht. Nejméné druhu
(celkem 9) bylo za celé obdobi zachyce-
no na trvale obdéldvaném poli. Sousedici
lesn{ porost s nejvy$$i mi hodnotami in-
dexu diversity reprezentoval jeden z hlav-
nich zdroju $ifeni téchto bezobratlych zi-
vocichi (Stasiov et al. 20006).

Stievlikoviti brouci
(Coleoptera: Carabidae)

Stievlikoviti brouci vykazovali vyso-
kou aktivitu ve vSech variantdch vysevu
i thorovych plochéch jiz v prvnich letech
zalu¢novdni. Vy$§ pocty druht (maxi-
malné 38 druhfl) byly zaznamendny ze-
jména na thoru a na vysevu regiondln{
smési bez lemujicich vysevii komer¢nich
travin. Na thorech byly v letech 2000-
2003 odchyceny nejvyssi pocty jedinct
stfevlikovitych broukii, s maximem 1768
jedincti/rok v roce 2003. Ve viech sle-
dovanych letech dominovaly eurytopni
druhy, z nich pak jednozna¢né prevazo-
valy druhy Poecilus cupreus a Pseudoopho-
nus rufipes a druhy rodu Brachinus. Podil
tzv. semenozravych druhd byl po celé ob-
dobf sledovéni nizky. V pribéhu vyvoje
lu¢nich porosti se postupné zvySoval po-
dil tzv. adaptabilnéjsich druhi (. druha
vyskytujicich se jak na pfirozenych, tak
i druhotnych stanovistich) na dkor dru-
hii eurytopnich, tj. druhii bez zvldstnich

leaved forest contributed the most to the
development of populations of these spe-
cies. Differences between the restora-
tion treatments were unexpectedly small

(Tajovsky 2004a).

Harvestmen (Opiliones)

Analysis of material from pitfall traps
confirmed a colonisation of harvestmen
and gradual development of harvestman
communities in all treatment plots. The
highest numbers were recorded on the
fallow, where 12 species were found over
4 years. The lowest number (9) was found

in the field. The adjacent woodland, hav-
ing the highest diversity index, was one
of the main sources from which these in-
vertebrates spread (Stasiov et al. 2006).

Ground and tiger beetles
(Carabidae)

Ground and tiger beetles were show-
ing high activity in all restoration treat-
ment plots right from the initial stages.
The highest numbers of species (up to
38) were recorded on the fallow and in
the regional mixture, the highest num-
bers of collected specimens from the

years 2000-2003. The maximum (1768)
was reached in 2003. Eurytopic species
dominated in all years, in particular Poe-
cilus cupreus, Pseudoophonus rufipes and
Brachinus species.

The relative number of seed-eating
species was low over the whole period.
During the vegetation development the
ratio of species changed in favour of the
‘more adaptable’ ones (i.e. those occur-
ring in natural, as well as secondary hab-
itats), while eurytopic species (i.e. those
without special environmental require-
ments) declined. A clear impact of differ-
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ndrokd na prostiedi. Jednozna¢ny vliv
typu zatravnén{ na stfevlikovité brouky
nebyl pozorovdn. Vyznamnéji na rozvoj
spoleCenstev téchto drobnych preddto-
ri mize pusobit hustota a vyska poros-
tu a dostupné potravn{ zdroje z fad bez-
obratlych Zivocichu.

Zaveér

Podrobné studium celé fady taxo-
nomickych skupin padni fauny ptines-
lo mnozstvi zdkladnich dat rozsitujicich
nase poznatky o biologii a ekologii téchto
zivo¢icht v podminkich obnovy a exis-
tence lu¢nich porostit. Ve vyvoji pidni
fauny v priibéhu zalu¢novini byly zjiseé-
ny nésledujici zdkladnf{ trendy:

»  Parametry spolecenstev v po¢dte¢nich
fazich vyvoje odpovidaji parametrim
nejmladsich sukcesnich stddii.

* Ve vSech variantich zalu¢néni byl
v pribéhu let zaznamendn ndrist
kvalitativnich i kvantitativnich para-

metr( spoledenstev studovanych sku-
pin pdni fauny.

= Okolni biotopy se uplatiiujf jako mig-
ra¢nf zdroje zivocichii osidlujicich za-
lu¢tiované plochy v rizné mife.

* Druhy charakeeristické pro travni
ckosystémy se postupné objevuji az
s intenzivnéj$im rozvojem vegetace.

Dosavadni sledovan{ ukazuji, Ze vysev
regiondlni smési v tzkych pdsech s po-
strannimi pruhy thoru nebo podpirné-
ho vysevu komeréni smési neni u vétsiny
skupin padni fauny provézen pomalejsim
rozvojem ve srovndni s celoplosnym vy-
sevem. Vliv osevnich variant na sledova-
né skupiny bezobratlych se uplatiiuje ne-
ptimo prostfednictvim potravni nabidky
a rozdilnych mikrostanovistnich podmi-
nek. Jednotlivé parametry spoleCenstev
studovanych skupin padni fauny se po-
stupné béhem zalu¢novdni bliz{ pomé-
rim zjiSténym v pfirozenych lu¢nich bio-
topech Bilych Karpat.

m Carrying away collected soil samples (2000).

24.53 Odbér padnich vzorkdl pro
studium roupic.
m Collecting soil samples.

ent restoration methods on these beetles
was not observed. Density, sward height,
and food availability (invertebrates) are
probably more important for the devel-
opment of these small predators.

Conclusions

A detailed study of several soil fauna
groups has expanded our knowledge of
the biology and ecology of these animals
in developing and already established
grasslands. During grassland restoration
the following general trends were ob-
served: a) the qualities of the soil fauna

communities in the initial stages of devel-
opment are typical of early stages of suc-
cession, b) in all restoration treatments
both the quality and quantity of soil fau-
na communities increased, ¢) the impor-
tance of the surroundings for migration
varies per species, d) species characteris-
tic of grassland habitats appear only af-
ter the vegetation development intensi-
fies, €) sowing a regional seed mixture in
central strips on fallow land or in stands
with a commercial mixture does not
mean a slower soil fauna development (in
comparison with sowing of a whole plot),

f) the impact of a particular restoration
method is indirectly determined by the
presence or absence of food sources and
certain microhabitats, g) during the res-
toration process the qualities of soil fauna
communities gradually approach those of
natural White Carpathian grasslands.

24. Vyzkum obnovy travnich porostd 415



