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Abstract

Orthoptera assemblages were sampled between 2012 and 2014 on six grasslands in marginal part of the former Szernye Marsh
(Bereg Lowland, Transcarpathia, West Ukraine). 24 species in 1306 individuals were observed which is about the half of the
Orthoptera species known from the Bereg Lowland. The bulk of the assemblages is formed by generalist chortobiont species
(62.5%), while thamnobionts, connected with tall forb and/or shrubby vegetation, also reach a relatively high frequency (29.1%).
According to the biogeographical composition, the Euro-Siberian species were predominating (58.3%), combined with only
scarce presence of West Palearctic and Mediterranean species. The multivariate analysis did not show any clear subdivision
according to the a priori vegetation types with the exception of the xeric habitats. This assemblage type were characterised by a
low species number (7—12) and very high frequency of one or at least two dominant species which were common in all types of
studied habitats. Although their subdominant species differed from the other two assemlage types but they could not be referred
as true character species. Thus the studied xeric habitats are not such true xeric grasslands as the sandy and saline grasslands of the
Pannonian lowland. The main natural value of the area is preseved by semi-natural humide and transitional habitat types, which
can be conserved by yearly alternating mowing and preserving the mosaic structure with some corridors among them.
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Introduction

The Bereg Plain is the most northeastern part of the Pannonian
lowland divided by the Hungarian-Ukrainian border. This ar-
ea is a traditional low-input agricultural region scattered by
several remnants of the natural and semi-natural habitats as
lowland oak-hornbeam forests, hard- and softwood gallery
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forests which are often forming association complexes
(Fekete and Varga 2006), forest clearings and humid
meadows, but recently covered also by extended abandoned
pastures and fallows. Thanks to some relatively undisturbed
habitats it shelters numerous species which are protected in
Hungary and even in EU level (Varga 1992). A considerable
part of the arca was belonged to a huge peatland called
Szernye Marsh which existed here until the last decades of
the XIX. century (Lakatos and Dalmay 1998). The climate
of the Bereg lowland is cooler (yearly average 8.9 °C, mean
of January —3.4 °C) and more continental than the average of
the Great Hungarian Plain. The average of the annual precip-
itation is also higher, about 620 mm (Baranyi 2009). The area
belongs to the Pannonian biogeographical region as a whole
with significant Carpathian influences in some groups of ter-
restrial invertebrates (e.g. land gastropods, ground beetles,
moths, see: Varga 1992, 1995; Deli et al. 1997; Magura
et al. 1997; K6dobocz and Magura 1999; Galik et al. 2001).
Therefore, this area can be worthly designated as
“Praccarpaticum”, i.e. a transitional zone forming a dynamic,
fluctuating connection between “Pannonicum” and
“Carpathicum” (Varga 2003; Deli et al. 1995, 1997; Deli
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and Stimegi 1999). Similar situation was also observed in the
Orthoptera, published in some earlier communications (Gallé
and Gausz 1968; Nagy et al. 2011; Nagy et al. 2015). The first
data on the Orthoptera of Transcarpathia were published at the
end of the nineteenth century (Pungur 1899) and at the begin-
ning of the twentieth century (Obenberger 1926; when the
researched area was part of Czechoslovakia — 1918-1939).
When Transcarpathia was part of USSR (1945-1991), re-
search results from this territory were published in the 50°s
of the twentieth century by Likovitch (1957, 1959). As the
habitats of the Bereg Plain are connected crossing the
countrys’ border, the researches should be extended also to
the Transcarpathian side of the lowland which has probably
closer connections to the Carpathians as it was already shown
in ground beetles by K6dobdocz and Magura (1999).

The timeliness of such surveys is enhanced by the fact that
large parts of Europe suffer from loss of biodiversity (e.g. May
et al. 1995; Hambler and Speight 2004; Thomas et al. 2004;
Thomas 2005). Especially in West- and Central European
countries the current extinction of many species is considered
as a consequence of habitat fragmentation and loss (Andrén
1996; Fahrig 1997) resulting from the destruction of natural
and semi-natural habitats (Wilcox and Murphy 1985;
Saunders et al. 1991; Harrison and Bruna 1999). Oppositely,
in eastern part part of Central Europe the abandonment of
traditional land use connected with social changes represents
the major threat for biodiversity (Warren 1997; Baur et al.
2006; Wenzel et al. 2006; Schmitt and Rakosy 2007; Csergd
et al. 2013).

Our focal area geographically belongs to the latter part of
Europe where a significant fraction of biodiversity could sur-
vive in semi-natural and traditionally managed habitats till
present. The target group of our surveys was Orthoptera, i.e.
bush-crickets and grasshoppers, since they are known as sen-
sitive indicator groups of naturalness of grassland habitats
(Baldi and Kisbenedek 1997; Andersen et al. 2001) and were
also often used in monitoring of changes of biodiversity in
connection with land management regimes (Gardiner et al.
2005; O'Neill et al. 2003). Orthoptera can be considered as
an optimal choice for conservation ecological surveys due to
their moderate species richness, relatively easy sampling and
identification of species, and also their responsiveness to veg-
etation changes (Henle et al. 1999; Maas et al. 2002). Their
species and life form composition clearly reflects the structur-
al characters of vegetation as cover, density and height (e.g.
Morris 1969; Nagy 1991; Fielding and Brusven 1993; Racz
1998a; Racz 1998b; Racz 1998¢).

We carried out our surveys in a formerly faunistically in-
sufficiently known area. Thus we had to make a pioneering
survey concerning the species composition and diversity of
Orthoptera assemblages. We were interested mostly in the
following questions: i) Which are the main similarities vs.
differences in the composition of assemblages in different
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grassland types? ii) Which are the indicator species of these
assemblage types. iii) Which are the main life form and faunal
types of the assemblages and how they reflect the habitat
characteristics? iv) How can we protect or restore the conser-
vation biologically significant (protected) species and species
diversity of the grassland habitats?

Material and methods
Sampling sites

Our target area, the Velyka Dobron’ Wildlife Reserve is ex-
tending on the marginal part of the former Szernye Marsh.
Although this peatland was characterised by an exceptionally
rich flora and valuable vegetation, it was nearly completely
drained and replaced by arable lands (Fodor 1999). Thus, even
the surveyed meadow habitats are mostly secondary or semi-
natural ones (Fig. 1).

On the basis of our preliminary results (Szanyi et al. 2015a)
we characterised the sites as xeric ([i], [ii]), transitional ([iii],
[v]) and humid ([iv], [vi]) type habitats (Table 1 and Figs. 2, 3
and 5).

[i] “Szapat” — (48°26'05.56” N; 22°23'50.52" E) degraded
dry pasture with periodically wet small depressions, ir-
regularly grazed by cattle, surrounded by arable lands
and mostly drained ditches. Dominant plant species
are: Agrimonia eupatoria, Cichorium intybus, Lythrum
salicaria, Ambrosia artemisiifolia, Arrhenatherum
elatius, Daucus carota, Leontodon hispidus, Potentilla
neumanniand.

[ii] “Korerdd” — (48°25'50.21” N; 22°24'12.36" E) semi-
dry grassland between a mixed hardwood gallery forest
(forest fringe with Melampyrum nemorosum) and ara-
ble lands surrounded by a drainage canal. Dominant
plants of the semi-dry sward are: Arrhenatherum
elatius, Calamagrostis epigeios, Agrimonia eupatoria,
Cirsium arvense, Galium verum, Galium mollugo.

[iii] “Fels6-erd6” — (48°25'44.80”N; 22°25'07.47"E) tall
grass mesic-humid meadow with tall herbs and scrubs
which is completely surrounded with hardwood gallery
forest. Forest edge is overgrown with dominant Rubus
caesius. Dominant plants of the sward are: Poa
angustifolia, Cirsium arvense, Mentha arvensis,
Symphytum officinale.

[iv] “Rezervatum I” — (48°25'16.62” N; 22°25'59.29" E)
tall grass mesic-humid meadow bordered by hardwood
gallery forest, some groups of willow scrubs and aban-
doned hayfields. Dominant plants are: Arrhenatherum
elatius, Poa angustifolia, Juncus effusus, Convolvulus
arvensis, Evigeron annuus, Lythrum salicaria.
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Fig. 1 Orthopterological
sampling sites [i-vi] on the
remains of the Szernye Marsh
near Velyka Dobron’” (West
Ukraine). Black - sampling areas,
dark grey - forest of Velyka
Dobron’ Wildlife Reserve, ligh
grey - built-up area

Velyka Dobron’

[v] “Rezervatum II” — (48°25'13.53” N; 22°25'48.93" E)
extended tall grass mesic-humid meadow surrounded
by hardwood gallery forest and scrubs of Rubus
fruticosus with abundant Melampyrum nemorosum.
Dominant plants of the meadow are: Juncus effusus,
Cirsium arvense, Erigeron annuus, Ranunculus acris,
Solidago canadensis, Symphytum officinale, Galium
aparine, Convolvulus arvensis.

[vi] “Kismakkos” — (48°25'59.08” N; 22°24'43.14" E)
mesic-humid meadow partly overgrown with scrubs
of Rubus fruticosus and surrounded by hardwood gal-
lery forest and black locust plantation. Dominant plants
of the meadow are: Phleum pratense, Agrimonia
eupatoria, Centaurea jacea, Galium aparine,
Achillea collina, Lathyrus pratensis, Potentilla
neumanniana, Ranunculus acris.

Methods

Orthoptera were sampled in July and August of 2012—
2014, with 200 sweeps/sample used @ 45 cm sweepnet,
in 50 X 50 m quadrates in more or less homogenous vege-
tation. The sampling was completed by 15-20 min singing,
visual and acoustical observation per sample (Nagy et al.
2007a, b). Sampled specimens were released after identifi-
cation, except for some specimens which were preserved in
70 V/V% ethanol and were identified later in laboratory.
The sampling was carried out usually in warm, sunny
weather conditions between 10 a.m. and 5 p.m.. For the
identification the books of Harz (1957, 1960) and the pa-
pers of Kis (1962, 1976, 1978) were used. In nomenclature
Nagy (2003), in the categorisation of faunal types and life
form types Racz (1998b) were followed.

Statistics

The composition of Orthoptera assemblages was compared by
Principal Coordinate (PCoA) and cluster analysis in which the
Bray-Curtis distance was used, in clustering the Ward-Orloci
(MISSQ) method was chosen (Tothmérész 1996; Podani
1997a). The assemblages were compared using their yearly
data sets containing relative abundance of species (RF%). The
analyses were carried out with the SynTax 2000 programme
package (Podani 1997b). The assemblages were also
characterised by the dominance rank structures of the samples.

Studied sites were a priori categorized to xeric, transitional
and humid types on the basis of our preliminary results
(Szanyi et al. 2015b). The correspondence between these a
priori types and groups formed by multivariate analysis was
evaluated. For the characterisation and comparison of assem-
blages their species richness, mean number of species and
individuals and two types of Whittaker’s index (S/x and its
variant S/aumax) were used (Whittaker 1965).

Orthopterans can be divided into phytophilous and geophilous
species (Bei-Bienko 1950; Pravdin 1978). The former group con-
tains thamnobionts which are mainly bush-crickets connected
with tall forb and shrubby vegetation and chortobionts, connected
with dense grasslands. Oppositely, the geophilous (incl.
Saxobiotic and psammobiotic) species need open rocky, gravel,
sandy or saline patches. Beyond that there is a special group of
fissurobionts and some species show transitional characteristics
(Varga 1997; Racz 2001; Nagy et al. 2008).

Species occurring in the Carpathian Basin and also in the
Bereg lowland showed different biogeographical distribution
and belong to different faunal types and groups as Continental
s.l. containing Angarian and Siberian elements, and Southern
s.l. formed by Mediterranean and African, etc. species. Thus
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Table 1 List of Orthoptera

species sampled during 2012— Species Distribution Faunal type Life form type

2014 in the studied six habitats of

the remains of Szernye Marsh Ensivera: Tettigonioidea

(Velyka Dobron’, West Ukraine) Phaneroptera falcata (Poda, 1761) Eu-Sib Sib-Pc Th

Kfi;hféﬁr;;izibmion’ faunal and Leptophyes albovittata (Kollar, 1833) Eu Po-Med Th
Conocephalus discolor Fabricius, 1793 Eu-Sib Sib-Pc Th
Conocephalus dorsalis (Latreille, 1804) Eu-W-As Po-Ca Th
Ruspolia nitidula (Scopoli, 1786) Af-Eu-Sib Af Th
Tettigonia viridissima (Linnaeus, 1758) Eu-Sib Sib-Pc Th
Decticus verrucivorus (Linnaeus, 1758) Eu-Sib An Ch-Th
Metrioptera roeselii (Hagenbach, 1822) Eu Po-Ca Ch
Pholidoptera griseoaptera (De Geer, 1773) Eu Po-Ca Th
Ensifera: Grylloidea
Modicogryllus frontalis (Fieber, 1844)* E-C-Eu, W-As Po-Med Fi
Oecanthus pellucens (Scopoli, 1763) S-Eu Po-Med Th
Caelifera: Acridoidea
Aiolopus thalassinus (Fabricius, 1781) Cos Af G-Ch
Mecostethus parapleurus (Germar, 1817) Eu-Sib Ma Ch
Chrysochraon dispar (Germar, 1834) Eu-Sib An Ch
Euthistyra brachyptera (Ocskay, 1828)* Eu-Sib An Ch
Stenobothrus crassipes (Charpentier, 1825) Eu-Sib Po-Med Ch
Stenobothrus lineatus (Panzer, 1796) Eu-Sib An Ch
Omocestus rufipes (Zetterstedt, 1821) Eu-Sib An Ch
Chorthippus biguttulus (Linnaeus, 1758) Eu Po-Ca Ch
Chorthippus brunneus (Thunberg, 1815) Eu-Sib An Ch
Chorthippus dorsatus (Zetterstedt, 1821) Eu-Sib Sib-Pc Ch
Chorthippus oschei Helversen, 1986 Eu-Sib Sib-Pc Ch
Pseudochorthippus parallelus (Zetterstedt, 1821) Eu-Sib An Ch
Caelifera: Tetrigoidea
Tetrix bipunctata (Linnaeus, 1758) Pa Sib-Pc Ch

Distribution and faunal types: Af- African, An- Angarian, C-Eu - Central European, Ca - Caspian, Car -
Carpathian, Cos - Cosmopolitan, Da - Dacian, En - Endemic, Eu - European, Eu-Sib - Euro-Siberian, Ho -
Holarctic, Ma - Mandzhurian, Med - Mediterranean, Pc Polycentric, Po-Ca - Ponto-Caspian, Po-Med - Ponto-
Mediterranean, S-Eu - South European, W-As - West-Asiatic, W-Pal - West-Palearctic; Life form types: Ch -
Chortobiont, Fi- Fissurobiont, G - Geobiont, Th - Thamnobiont, *known only from the Ukranian part of the

Bereg lowland

we characterised the studied Orthoptera assemblages both
with the relative frequency of different life forms and faunal
types (Racz 1998c; Nagy 1991; Table 1).

The quantitative character species, (indicator species) of the
assemblages were classified by the IndVal method, using the
IndVal programme package (Dufréne and Legendre 1997). We
hierarchically classified the species according to their fidelity
(constancy within group). The /V value of species is the highest
(100) if the given species is present in all samples of the given
group and is also exclusive for this group of samples. The
program calculates the /V values of each species for each hier-
archic level of clustering and the maximum value will be con-
sidered as indicator value of the given species. During analysis
the hierarchy provided by former cluster analysis was used. The
species with 7V value larger than 55 were considered as
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symmetric character species. The significance of /V values
was determined by randomisation (1000 iterations).

Results

During our three year survey (2012-2014) 24 Orthoptera spe-
cies (11 Ensifera: 9 Tettigonioidea, 2 Grylloidea; 13 Caclifera:
12 Acridoidea, 1 Tetrigoidea; Tables 1 and 2) were sampled,
which represents nearly half of the Orthoptera fauna occurring
in the Hungarian part of the Bereg lowland (Nagy et al. 2015).
The total number of sampled individuals was 1133 without
unidentified larvae. Our check-list does not contain protected
species although three species listed in Annex II Habitats
Directive (Isophya stysi, Pholidoptera transsylvanica and
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Odontopodisma rubripes) were already found in other parts of
the Bereg Lowland (Szanyi et al. 2015a). The abundance of
Orthoptera assemblages (number of sampled individuals)
showed extreme fluctuations in transitional ([iii], [v]) and
one of the xeric ([i]) sites, and also a general decrease related
to 2012. We found the lowest species numbers in the degraded
xeric habitats ([i], [ii]) although similar trends in abundances
could not be observed (Table 2).

Table2 Number of Orthoptera species (S) and individuals (N) in the six
sites [i-vi] of the former Szernye Marsh area by studied years and in total

site 2012 2013 2014 Total

S N S N S N S N

[i]-x Szapat 5 163 9 129 6 42 11 334
[ii]-x Korerdd 399 4 25 9 47 10 171
[iii]-t Fels6-erdé 15 62 4 10 9 42 15 114
[iv]-h Rezervatum 1 7 65 7 48 7 32 10 145
[v]-t Rezervatum 2 12 125 11 34 12 58 18 217
[vi]-h Kismakkos 7 9% 7 21 11 35 14 152
Total 20 610 17 267 16 256 24 1133

X: a priori xeric, t: a priori transitional, h: a priori humid

The composition of the assemblages showed striking dif-
ferences. In the principal coordinate analysis (PCoA) the xeric
and humid habitats were clearly separated along the first axis,
which explains 43.44% of the variance (Fig. 2). Thus the main
differences of assemblages are connected with the xeric ([i],
[ii]) vs. mesic-humid (transitional: [iii], [v]; humid: [iv], [vi])
characters of their habitats. The differentiation of the transi-
tional and humid habitats was more or less different in each
year, e.g. the humid Rezervatum 1 [iv] had nearly the same
position in each year while e. g. the transitional Fels6-erd® [iii]
showed large differences along the second axis. Considering
the a priori categories of sites and gradients of environmental
conditions we expected that ordination will show a” horse-
shoe”-shaped pattern of the the samples. However, the results
mostly did not confirm our expectations since the samples
were only subdivided according to humidity (Fig. 2). The
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Fig. 3 Cluster analysis (Bray-Curtis, MISSQ) of the Orthoptera samples taken during 2012-2014 in Velyka Dobron’. For notations see Fig. 2
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samples of xeric habitats [i] and [ii] were consequently placed
to the negative section of the first axis, associated with two
samples of transitional [v] site. The other group, at the positive
section of the first axis was more heterogenous and partly
fluctuating ([iii]) according to the sampling years. The two
humid sites [iv] and [vi] were clearly differentiated along the
second axis. The cluster analysis has confirmed the grouping
obtained by the ordination (Fig. 3).

We registered the changes of weather conditions during the
sampling period and found remarkable differences between
consecutive years. While in 2012 only the end of the summer
was rather dry, in 2013 both July and August had some
deficience of precipitation and in 2014 an unusual early sum-
mer drought was observed (Fig. 4). Although we could not
statistically prove, it can be supposed that the shift of the tran-
sitional site Rezervatum 1 [v] in 2012 and 2014 to the xeric
group was caused by these changes of weather conditions.

Assemblage types formed by multivariate analysis showed
differentiation in their quantitative composition. The four most
dominant species of the studied assemblages were
Pseudochorthippus parallelus, Metrioptera roeseli, Leptophyes
albovittata, Chorthippus dorsatus and Chorthippus oschei.
Ranks of the dominant species of the humid and transitional
samples were similar, four of the five species were same, while
in case of xeric samples only two generally dominant species
were ranked as one of the five most dominant species.

The indicator species of the assemblages were defined with
the IndVal method. The species were hierarchically classified
according to their specificity and fidelity within groups
(Table 3). According to the clustering, we only found a single
symmetric indicator species (IV > 55) (Chorthippus dorsatus)
and also a not significant one (Chrysochraon dispar) of the
humid and transitional group of samples. Three species were
significantly characteristic especially for the humid group. The
thamnobiont Pholidoptera griseoaptera and Ruspolia nitidula
could be considered as symmetric character species, while the
chorthobiont hygrophilous Mecosthetus parapleurus reached
a significant 52.24 [V value. For the transitional group the
thamnobiont Conocephalus discolor and the geo-chorthobiont

Aiolopus thalassinus were characteristic, that is in tune with the
transitional character of these habitats. To the xeric group, we
could not order any significant indicator species, only the
chorthobiont, widely distributed Omocestus rufipes showed
larger affinity to this habitat type. Some few widely distributed
mostly mesophilous and meso-hygrophilous species were dom-
inant in all surveyed grasslands (e.g. Metrioptera roeselii,
Pseudochorthippus parallelus).

The species numbers were generally low in all sampling
sites. However, samples belonging to the humid group
showed the highest mean species number (10.17 species/site)
which displays a sinking gradient to transitional and xeric
ones (7.25 and 6.88 species/site, respectively). At the same
time, we found also the lowest values of heterogenity accord-
ing to the Whitakker indexes in the humid group of samples.
Both types of Whitakker indexes supported the grouping of
assemblages since the within-group heterogenity was in all
cases lower than the between-group heterogenities (Table 4).

The life form and faunal type composition of different
sample groups also showed characteristic differences. The av-
erage frequency of thamnobionts was the highest in those
samples which were collected in transitional habitats with tall
forb structures. Chortobiont species had the highest frequency
in samples which were collected in such a priori xeric habitats
where tall grasses and forbs only scarcely occurred (see: char-
acterisation of the vegetation of the sampling sites; Table 4).
The chorto-geobiont, geobiont and fissurobiont species were
weakly represented. The biogeographical spectrum was dom-
inated by some widely distributed Euro-Siberian species
representing the cold-continental Angarian faunal type.
Additionally, the balanced composition of the fauna with rel-
atively high frequency of some few hygro-mesophilous south-
ern species (Ruspolia nitidula, Metrioptera roeseli) can be
explained by the biogeographically transitional status of the
area. Some few African, Ponto-Mediterranean, Ponto-Caspian
faunal elements also occurred in the samples (Tables 2 and 4).

The samples showed clearly different dominance rank
structures (Fig. 5) with strong imbalance in case of a priori
xeric habitats where one or two species were dominant and the
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Table 3 Quantitative character

species of the studied Species IndVal Sign Humid Transitional Xeric

Orthoptera assemblage types with

their indicator value (IV > 25) Pholidoptera griseoaptera 79.12 Hk 24/5 0/0 21
Ruspolia nitidula 64.96 wE 33/6 6/1 11/4
Mecostethus parapleurus 52.24 *E 26/4 51 0/0
Chorthippus dorsatus 67.08 ok 50/4 68/3 4/2
Chrysochraon dispar 42.87 NS 16/3 23/2 5/1
Conocephalus discolor 69.51 wE 12/4 52/4 29/4
Aiolopus thalassinus 50.00 ok 0/0 9/2 0/0
Chorthippus oschei 42.67 NS 9/2 80/2 15/3
Pseudochorthippus parallelus 94.44 NS 118/6 42/3 513/8
Metrioptera roeselii 83.33 NS 174/6 6/2 103/7
Leptophyes albovittata 66.67 NS 73/6 56/2 31/4
Phaneroptera falcata 61.11 NS 42/5 35/2 20/4
Omocestus rufipes 51.17 NS 4/2 3/1 27/5
Tetrix bipunctata 38.94 NS 0/0 3/1 8/4
Oecanthus pellucens 37.50 NS 0/0 0/0 6/3
Number of samples 6 4 8

Total number of sampled individuals and number of occupied samples in their group (Noga/Noce)- **: IV value is
significant at 0.05 level, NS: /V is not significant

other, few species had a very low frequency resulting in a
geometric-like dominance-diversity curve (Magurran 1988).
In the samples belonging to the other two a priori types the
course of the frequency was mostly more balanced and
showed log series or lognormal-like curves, with at least 3—4
dominant-subdominant species, especially in samples with the

highest species number (iii-12: 15 spp., iv-12: 12 spp., v-14:
12 spp.). Surprisingly two of these species rich samples of a
priori transitional sites [v-12, v-14] were grouped with sam-
ples of a priori xeric sites [i, ii]. This clearly contradicts to the
fact that the structure of the latter assemblages was generally
more stabilised.

Table 4 Mean relative

frequencies of life-form- and fau- Habitat types Humid Transitional Xeric Total

nal types and measures of

Whittaker’s indexes in the studied Mean  SD Mean  SD Mean  SD Mean  SD

Orthoptera assemblage types and

in the complete data set, species Life-form types

numbers in assemblage types and  Thamnobiont 3253 1045 3749 1749 1252 1259 2474 1677

in the complete data set Chortobiont 6747 1045 5874 1533 8748 1259 7442  17.15
Geobiont 0 0 23 298 0 0 0.51 1.59
Fissuribiont 0 0 1.47 2.94 0 0 0.33 1.39
Faunal types
African 5.5 2.86 3.86 5.92 14 233 331 3.78
Ponto-Caspian 33.6 1927 1.52 1.75 13.09 1222 1735 1822
Ponto-Mediterranean 1222 8.18 16.7 19.68 4.61 7.74 9.83 11.78
Angarian 2499 2545 17.06 584 7126 1935 4379  31.6
Siberian-polycentric 1939  19.05 59.67 21.73  9.65 9.36 24.01 251
Mandzurian 431 4.55 1.19 238 0 0 1.7 33
Continental s.1. 4869 1859 7792 1877 80.9 18.57 69.5 23.17
Southern s. 1. 5131 1859 22.08 1877 19.1 18.57  30.5 23.17
Mean species number/site (o) 10.17  3.13 7.25 2.87 6.88 3 8.06 3.23
Total species number (S) 18 16 17 24
Max. species number/site (ocmax) 15 11 12 15
Whittaker-index S/ 1.8 2.2 2.5 3
Whittaker-index S/ocomax 1.2 1.5 1.4 1.6
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Fig. 5 Dominance rank structures of Orthoptera assemblages (samples)
grouped according to the cluster analysis:. a humid, b transitional;
c xeric. Colour of markers shows a priory category of sites: black - humid,
grey - transitional, white/empty - xeric habitats

Discussion

The species number of the Orthoptera communities was not
lower than expected based on earlier surveys in the Bereg low-
land (Nagy et al. 2011; Szanyi et al. 2015b), however, their
composition has proved rather one-sided both in life-form and
biogeographical types compared with the assemblages of

@ Springer

sandy and saline habitats (Racz 1998a; Nagy et al. 2007b).
The bulk of the species composition was formed by generalist
chortobiont species (62.5%) while the proportion of
thamnobionts was essentially lower (29.1%) even in the closed
well structured humid grasslands (32.53%). The geo-
chortobiont, geobiont life forms were represented by only a
single species (Aiolopus thalassinus). These traits of the assem-
blages were the consequence that with exception of xeric ones,
all habitats had tall grass, tall forb structures without bare
patches. Most assemblages were characterised by a rather im-
balanced dominance structure with the presence of one or two
dominant species (in xeric sites about 80%) and only in some
transitional or humid sites also with 3—4 subdominant species.

These grasslands are mostly populated by widely distributed
Euro-Siberian (58.3%) and West Palearctic species and only with
scarce occurrence of some few specialists. Therefore the
Orthoptera assemblages were subdivided only according to the
humidity gradient with some fluctuations connected with the
weather conditions of consecutive years and did not show the
well-known “horse-shoe” pattern of ordination signing an ecolog-
ical gradient (Racz 1998a, 1998b; Varga et al. 2000; Nagy et al.
2007b). From the whole spectrum of species only 15 species
fulfilled the pre-conditions of the IndVal analysis. These belonged
to the transitional (Conocephalus discolor and Aiolopus
thalassinus) or humid (Pholidoptera griseoaptera, Ruspolia
nitidula, Mecostethus parapleurus) habitat types. There were no
characteristic species for xeric sites. It means that the xeric habitats
of this region do not represent true xeric habitats, as some sandy
or saline grasslands (see: Nagy and Szovényi 1998; Szovényi and
Nagy 1999; Racz 2001, 2002; Nagy et al. 2007b), but they were
mostly influenced by draining and overgrazing.

Since the most diverse assemblages are connected with the
semi-natural humid and transitional habitat types surrounded
with nature-like scrubby forest fringes, these habitat types
should have the highest priority in nature conservation. A par-
allel survey of butterfly assemblages of this region resulted in
the same conclusions (Szanyi et al. 2018). These habitats pos-
sibly could be conserved or restored by yearly alternating mow-
ing with uncut refuge stripes (see: Humbert et al. 2010, 2012)
and occasionally by selective cutting of extending scrubs (e.g.
Prunus spinosa, Rosa spp., Rubus spp.). The xeric habitats can
be only used by a rather moderate level of grazing due to the
low phytomass production of these sites. At landscape level the
conservation of the mosaic structure with some corridors
among the more nature-like and semi-natural sites should also
have a high importance, considering also the possibilities of the
trans-boundary corridors to the Hungarian part of the Bereg
lowland which is already a protected landscape area.
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