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L3. HnerrnT coRRELATES oF GRoUND TNVERTEBRATE
ASSEMBLAGES IN A FLOOD PLAIN LANDSCAPE COMPLEX

Gall6, L., Gall6, R., Mark6,8., Mik6, L and Sdrkdny-Kiss, A.

.l 
.3,.l , lrurnoDUCTroN

The wide recognition of the significance and the threat of biodiversity has drawn the
attention to the study of ecological communities on both habitat and landscape level (cf Tilman
1999). fuver valleys are regarded as agents in the maintenance of biodivenity both as core areas
and stripe-like habitat complexes (,,ecological corridors"), which promote the migration and
distribution of floral and faunal elements (Gall6 et al 1995) and therefore they are important
elements of so called ecological ne$rorks or econets Q.,lowickr et al 1996) Instead of slogans
and general descnption of the landscape types by the rivers, however, detailed shrdies are
necessary to reveal real ecological struchle and processes of river valleys.

This paper presents a part of a complex regional project on river Maros/rrures. The
aim of this research is to reveal the patterns of animal and plant communities from very
small, within habitat scale (e.g. vegetation of ant mounds, distribution of ant individuals as
a function of the distance from the top competitor's nest) to a regional level (e.g.
distribution of different. species and,/or assemblage types along the whole river valley).
Here we present our first results on the ground invertebrates (ants, ground and Staphilinid
beetles and spiders) at the middle, i.e. between habitat scale within one landscape (for the
first botanical results see Marg6czi et al, this volume) The following questions are
addressed: (1) What is the composition of ground invertebrate macrofauna in different
habitat types at Upper-Maros valley? (2) How do different invertebrate assemblages
indicate the diversity of habitat rypes within a landscape? (3) Which habitat attributes are
conelated with the composition of ground invertebrate assemblages?

L3.2. MnreRtALS AND METHoDs

Field snrdies were carried out in the Gyergy6i medence at upper Maros4vlures region. A
detailed sampling program was conducted in seven habitats: (1) peafbog (Carici stellulatae
(echinatae) - sphagtetum, carici t"ostratae - Sphagnehtm and carici Jluvae - Eiophoretun);
(2) wet meadow (Molinietum coeruleae); (3) a drier peatbog (caricentm rostratae); (4) wet bog-
meadow (caricetunt rostratae); (5) wet pasture (Agrosti - Deschampsietunx caespitosae); (6)
mooreland bushy forest and (7) drier meadow (Agrosti - Festucetum rubrae).

we employed pitfall traps to sample ground surface animals. Traps were plastic jars
with 6 cm diam€ter, with ethylene glycol preservative. Fifteen traps were used at each site,
which were arranged in a grid with at least 5 m distance between the neighboring ones. The
sampling period lasted for nine days in July. As an additional method, we carried out hand
sampling, too, but in the present paper we restrict our evaluation to the data of pitfall
samples.

For the characterization ofthe habitats, we used 177 scores grouped in three groups (Table
1): habitat architecture (19 scores), vegetation composition (155 scores) and soil (3 scores;.



32 Ecology of r tver valleys

Group Attnbutes N o  o f

I Habitat archltecture
( I 9 scores)

I I morsture degree
I 2 total cover ofhigher plants, mosses and debrts
I 3 moss and debns thrckness
I  4  vegeta t ron  cover  a t  0 -5 ,  5 -15 ,  l5 -10  100 100,  >100 cm

I  5  maxrmum he igh ts  o f  p lan ts
I  6  no  o fs tones
I 7 no and condrtron oftwrgs on the ground
I 8 heisbth and cover ofmoss mounds

I

l
I
8
I
I
2
2

Vesetat lon comDosrt lon 2 I coverage ofhtgher plant specles

Sor l3 I different soil Darameters (oH hardness. water content) 3

l 'able I Habilat attributes for characterlzatron ofstudy plots

The community-level indication of habitat differences by the ground invertebrate

assemblages was assessed with principal coordinate analysis (PCoA) and Bray-Curtis

distance function (sometimes referred to as Czekanowski distance, Podani 1997,

T6thm6r6sz 1993) between habitats computed on the basis of different assemblages. The

extemal corTelates of the studied assemblages were established with Spearman rank

correlation of the between-habitat Bray-Curtis similarity matrices of the invertebrate

assemblages and the habitat score groups. To avoid the consequences of the cross-

correlation of the composed statistical tables, we employed Bonferroni corrections of the

significance levels

. l .3.3.  
Rrsurrs

l  3.3 l .  Generol isis ond speciol ists

No absolute generalist ant was found, which occurred in all habitats. Myrmica

scabrinodis Nyl. and Lasius platythora-r Seifert were present in six out of seven habitats,

whereas several ants occurred exclusively at site 7: Formica rufbarbis F-, Lasius

paralienus Seifert and Myrmica schencki Em., however these species cannot be regarded as

specialist elsewhere, in this case rathel the range of the surveyed sites was sPecial. From

the spiders, Pardosa pullata (Clerck) was found at every site but one, while Pardosa

palustris (L.) and Trochosa spinipalpis (Pickard Cambridge F.) lived at sites 7 and i,

respectively. The latter one is typical bog-specialist. The absolute generalist beetle was

Drusilla canaliculata (F.) occurring at every site. Although Harpalus ffinis (Bach.) and

Pterostichus niger Schall were of more restricted distribution, in one and two habitats,

respectively, they cannot be regarded specialists either.

I  3 3 2 lndicotion of hobitct dif ferences

On the basis of the community-level distances, the vegetation is the most sensitive

indicator of the site differences (Table 2). Ground beetles have high distance values, too

Wolf spiders perform the lowest distance average, but the great coefficient of variation

indicates a clustering tendency in habitat differentiation All values are higher than those of

the habitat attributes. but do not differ markedlv from the values of random references.



Mean drstance
S-D /mean drs t

Habitat
attributes

0 6 0
0 3 6

Random
reference

0 7 5
0 2 1

Vegetation

0 8 8
0 2 4

Ants

0 7 6
025

Wol f  sp iden

0 6 8
0 4'l

Ground
beetles

0 8 6
0  t 8
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'fable 
2 Average dtstance and thetr coefficrent of vanatlon between habitats on the basrs of habrtar attnbutcs,

vegetatlon and dr fferent ground lnvertebrates

Fl8 I PCoA scattergram ofground beetle assemblages ofseven studred habrtats See text for habitat numbers

Fig 2 PCoA scattergram ofwolfspider assemblages ofseven studied habrtats

4 a a

Fig 3 PCoA scattergram ofant xsemblages ofseven shrdied habitab
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I n t h e P C ] o A s c a t t e r g r a m s o f t h e b e e t l e s a n d t h e s p t d e r s ( F i g . l a n d 2 ) , s i t e s l , 6 a n d 7
are well separated from the others. The spider assemblages of sites 3 and 5 are very similar.

In the case of ants, the assemblages of the drier peat-bog and the moore bushforest are the

most similar (Fig 3).

I  3 3.3. Externol correlotes

content and density (ranked from -0.42 to -0 50)'

I 3,4. DrscussroN

In addition to the difficulties of the ,,habitat and non-habitat" distinction (Bevers and

Flather 1999, Thomas and Kunin 1999), since the range of the habitats was rather extleme

in this study, the specialist-generalist character of the studied species could not be

established on the basis of their occulrence in the different habitats. The only species,

some other, e.g. microclimatic conditions (Bayram and Luff 1993)'

It is always a dilemma for arthropod community ecologists, whether animal

community dynamics (Gall6 et al 1998), different community stmctures and patterns
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(Mark6 1998) and different sensitivity in the indication of habitat heteromorphy (Call6 er
al 1989) and the different types of community variability makes this picture even more
complicated (cf. Micheli et al 1999) This latter study demonstrated that the vegetation is
the most ,,coarse grained" community type in within-habitat indication of spatral
heteromorphy These conclusions are in concordance with the findings of the present paper
at higher, landscape level

. l ,3 .5 
Suvvnnv

In a set ofseven hatritats ranging from peat bogs to dry grassland by the upper stream

of river MuresMaros, the vegetation of the habitats \4/as more different than the

assemblages of three studied rnvertebrate groups Among rnveftebrates, ground beetles are

the most sensitive rndicators of habitat differences, the average between-habitat distance of

wolf spiders' assemblages is the smallest, but the great vanation coefficients indicate a

clustering tendency in their habitat differentiation. Ants perform a middle rank between-

habitat differences, Ants and wolf spiders are well correlated with habitat architecture,

beetles show a significant correlation with species composition of vegetation. There was a

positive community level relation between ants and wolf spiders.
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