POLSKA AKADEMIA NAUK
INSTYTUT ZOOLOGII

FRAGMENTA FAUNISTICA

Tom 32 Warszawa, 1989.02.28 Nr 6

Eligiusz N OWAKOWSKI

Elateridae (Coleoptera) of linden-oak-hornbeam and thermophilous oak
forests of the Mazovian Lowland

[With 3 Tables and 2 Figures in the text]

Abstract. The present paper provides an analysis of species composition, zoogeographical
and ecological elements as well as dominance structure of click beetle communities in linden-
-oak-hornbeam and thermophilous oak forests on the Mazovian Lowland. 18 species were
found to occur on the studied areas, including Cidnopus parvulus and Ampedus erythrogonus,
which so far had not been reported from the Mazovian Lowland. In linden-oak-hornbeam
forests there was recorded one basic type of wireworm community, dominated by Dalopius
marginatus and Athous subfuscus. Also in thermophilous oak forests 7). marginatus was
a eudominant, but instead of A. subfuscus, A. haemorrhoidalis and I3rosternon tessellatum
occurred.

INTRODUCTION

Click beetles are one of more significant families of beetles in land bio-
coenoses. Their larvae, which develop for several years, inhabit either dead
wood in various stage of decay (dendrophilous species), or soil habitats (soil spe-
cies). Dendrophilous species are pre-eminently predators and, to a smaller extent,
pantophages, which makes them important regulators of abundance of several
groups of xylophagous insects. Soil species are more diversified as regards their
trophic preferences. A majority of species rank among pantophages. Some of
them, however, along with a couple of rhizophagous species may cause severe
damage to field and forest crops. Only a few species of this group may be
regarded as typical predators. Soil click beetles constitute a significant part
of the soil macrofauna, e.g. their contribution to the macrofauna of the
studied habitats ranged from 5 to 32.5%.
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Polish literature dealing with click beetle communities in linden-oak-
-hornbeam forests (Tilio-Carpinetum) is limited to three works only. Two
papers examining the area of the Mazovian Lowland were contributed by
Nowakowskl (1979, 1981). The first of the quoted papers reported seven
species from natural forests on the habitat of the linden-oak-hornbeam
forests (Ursynow, Bielany) and nine species from paranatural treestands on
this habitat (the Arcadia Park, the Kaskada Park, the a site). The other paper
discussed the species composition and structure of an wireworm community
from a small treestand — the remainings of an old country park — on the
linden-oak-hornbeam habitat, from where 11 species were reported. The struc-
ture of this community was compared to that of the community from a natural
linden-oak-hornbeam forests at Eadziejowice. KorNaALEWICZ (1977) supplied
species composition of an Elateridae community from a forest area on the
linden-oak-hornbeam habitat on the Lower Silesia. A few other works dealing
with forest habitats examined Elateridae communities of coniferous forests
and of pine forests in particular.

The aim of the present paper was an extensive analysis of species compo-
sition and structure of click beetle communities from linden-oak-hornbeam
and thermophilous oak forests on the Mazovian Lowland.

THE SITE, METHODS AND MATERIAL

The studies were conducted on eight stands located on six study sites.
In the Debina reserve near Klembow the studies were carried out on two stands,
i.e. on a moist one, classified as a moist variant of typical linden-oak-horn-
beam forests and on a much drier stand defined as a typical linden-oak-horn-
beam forest. The study site in the Modrzewina reserve near Belsk was marked
for presence of larch trees towering over the treestand and a considerable con-
tribution of acidophilous elements to the herb layer. The site at Eadziejowice
was located in a managed forest. Its herb layer was noted for a large admix-
ture of acidophilous elements. The sites located on the area of the Cyganka
reserve near the Truskaw village in the Kampinos National Park and in the
King Jan III Sobieski reserve, both under legal protection, formed small plots
of forests of Tilio-Carpinetum type, surrounded with treestands of different
character, namely, in case of the Cyganka reserve — with a mixed pine forest
at the top and with a fen in a hollow with no outflow at the bottom, while
in case of the King Jan III Sobieski reserve the studied site was surrounded
with a thermophilous oak forest. Thus the two sites were of a clearly ecotonic
character. The last two study sites, i.e. in a managed forest at Eadziejowice
and in the Bolestaw Hryniewiecki reserve in Podkowa Lesna, were located on
plots of thermophilous oak forests.

The aim as well as the range of the studies and the applied methods
were comprehensively discussed in the introductory paper by BANKOWSKA
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and Garearczyk (1989), wliereas detailed data on the localization of the se-
lected study sites and their phytosociological characteristics may be found in
the introductory work by Korowska and Kowakowski (1989).

The timing of studies on particular sites was as follows: the De¢bina re-
serve — 1980-1981, the Modrzewina reserve — 1981-1982, the Cyganka re-
serve — 1979-1980 and the B. Hryniewiecki reserve — 1983-1984. The ma-
terial for the present studies came from 10 soil samples of 1 m2 area in total,
collected three times (and five times in the Cyganka reserve in 1980) in a veg-
etative season (spring, late summer, autumn). The soil samples were sub-
sequently extracted in a large funnel extractor of the Tullgren type. The stu-
dies on the plot of linden-oak-hornbeam forest at Radziejowice were completed
in 1976-1978 and turned over the material coming from 200 soil samples taken
with a soil sampler of 20 cm2cross-sectional area (0.4 m2in total) and collected
twice a vegetative season. The samples were subsequently extracted in an
extractor of the Tullgren type.

Moreover, the present studies took into account all the material of Elat-
eridae sampled on certain sites simultaneously or at longer intervals with
additional methods, such as litter sifting, pitfall traps, entomological sweep
net and Moericke traps distributed in the herb layer and hung on lindens,
hornbeams, oaks and in the Modrzewina reserve also on larches. Additional
material was the basis for analyses of species composition of the Elateridae
communities from the plot of linden-oak-hornbeam forest at the King Jan
III Sobieski reserve and from the plot of thermophilous oak forest at Ra-
dziejowice. There were not applied any distinctly special methods for sampling
click beetles developing in wood, so the list of dendrophilous species presented
in the paper was compiled on the basis of individually collected imagines and
therefore it is far from being complete.

A total of 1800 specimens were collected including 1400 larval forms.
The sampled material was ident’fied to species level and only in case of five
larvae it was not possible to determine their species classification.

The comparison of structure of the studied click beetle fauna from linden-
-oak-hornbeam and thermophilous oak forests to that of the whole Elateridae
fauna from the Mazovian Lowland considered also supplementary data coming
from the works by Burakowski and Kowakowski (1981) and by Burakow -
ski, Mroczkowski and STEFANSKA (1985).

RESULTS

Species composition

In the studied Mazovian forests 18 click beetle species were found to occur,
comprising 13 soil species and 5 dendrophilous species. 16 species were reported
from the six stands in the plots of linden-oak-hornbeam forests (7Zilio-Car-
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Table T. Click beetle communities (Coleoptera, Elateridae) in linden-oak-bornbeam forests (7Tilio-Carpinetum) and thermophilous oak forests
{Potentillo albae-Quercetum) of Mazovian Lowland (n — number of individuals per m2; + — data obtained by other methods)

Association

Potentillo

Tilio-Carpinetum albae-Quercetum

Study
No. Species
De¢bina res. Modrzewina Cyganka I King Ra- B. Hrynie-
Radziejowice j ] . ; X
humid var. typical var. res. res. Sobie- dzie- wiecki res.
obie Lo
jowice
n 4 n 90/ n % n % n | % ski res. n | %
1 Adelocera murina (L.) 0.25 0.78 + +
2  Selatosomus latus (F.) 4.00 12.40
3 Selatosomus cruciatus (F.) + +
4 Prosternon tessellatum (L.) 3.75 10.34 + 1.00 12.50
5 Actenicerus sjaelandicus
(MuLL.) 0.13 0.19
6 Cidnopus aeruginosus (OL.) + +
7 Cidnopus minutus (L.) +
8 Cidnopus parvulus (PANZ.) +
9 Athous vittatus (F.) 0.27 1.37
10 Athous haemorrhoidalis (F.) 1.37 6.96 0.33 1.71 <0.25 <0.78 0.13 0.19 + + 1.00 12.50
11  Athous subfuscus (Murr.) 1.64 8.34 3.17 16.40 10.75 33.33  44.15 65.90 3.75 10.34 +
12 Ectinus atcrrimus (L.) 0.83 4.29 3.00 9.30 2.70 4.02 0.63 1.72 + +
13 Dalopius marginatus (L.) 16.16 82.16 15.00 77.59 14.25 44.18 19.38 2893 27.50 75.86 + + 6.00 75.00

14 Calambus bipustulatus
(L) N



15

16

17

18

Melanotus erythropus
(GMEL.)
Melanotus sp.
Ampedus erythrogonus
(MULL.)
Ampedus pomorum
(HERBST)
Ampedus sanguinolentus
(SCHRANK)
undetermined material 0.27 1.37

Total 19.71
N species 4

+
0.63
+
+
0.51 0.77
32.25 67.00 36.25

11

1.72
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pinetum), including all the distinguished dendrophilous species (Tab. I). The
compiled list of species should be expanded by Dicronychus cinereus (HERBST),
recorded by Nowakowskr (1979) in two other linden-oak-hornbeam forests
o11 the Mazovian Lowland. An accidental alien element was higrophilous Acte-
nicerus sjaelandicus, found solely in the ecotonic plot of linden-oak-hornbeam
forest in the Cyganka reserve. On the two stands in plots of thermophilous
oak forests (Potentillo albae-Quercetum) nine elater species occurred, none of
them ranking among dendrophilous species (Tab. I). In comparison to the
studied linden-oak-hornbeam forests, the jdots of thermophilous oak forests were
marked for the occurrence of Cidnopus minutus and C. parvulus and the absence
of Athous subfuscus, numerously occurring in linden-oak-hornbeam forests.

The presented list of species found in the studied forests on the Mazovian
Lowland includes two species new to the region (BurRAKOWSKI, MROCZKOW SKI
and STerakska 1985). One is a stenothermal soil species Cidnopus parvulus
sampled in the Hryniewiecki reserve at Podkowa Le$na in the period from April
17 to May 8, 1984, by means of yellow dishes hung on an oak tree. The other
is dendrophilous Ampedus erythrogonus; one specimen of this species was found
in litter sifts from the Modrzewina reserve near Belsk on April 28, 1981.

The site most abunding in species was the stand in the Modrzewina re-
serve, where 11 species occurred, including seven soil species and four den-
drophilous species. In the typical linden-oak-hornbeam forests at the Debina
and Cyganka reserves 5-0 soil species were collected, while in the King Jan III
Sobieski reserve and at Badziejowice five soil species and one dendrophilous
species were found. The least number of species, namely, four, was recorded
to occur in the moist variant of typical linden-oak-hornbeam forest at the
De¢bina reserve. On the plots of thermophilous oak forest at the Hryniewiecki
reserve in Podkowa Le$na, there were found eight elater species. Since no
dendrophilous species were sampled in this habitat, hence this plot was the
most abundant in soil species out of all the studied sites. On the other stand,
in thermophilous oak forest at Radziejowice merely three species occurred
(Tab. I).

According to the four degree Tischlcr scale, the species absolutely con-
stant (C >75.0%) in the studied zoocoenoses of Mazovian linden-oak-horn-
beam forests, considering all the six stands and the two from an earlier work
by Nowakowsk1 (1979), were Athous haemorrhoidalis and Dalopius margi-
natus, found to occur everywhere. The constant species (50.0% < C < 75.0%)
were Athous subfuscus (75.0%) and Ectinus aterrimus (62.5%); Adelocera mu-
rina was the only accessory species (25.0 % < C < 50.0%), while the remain-
ing 11 species as well as Dicronychus cinereus included in the counts on the
basis of data from literature, ranged among accidental species (C <25.0%).
A similar analysis could not be carried out for thermophilous oak forests due
to the negl’gible number of stands. However, it was possible to distinguish
species of a large degree of stability of occurrence in this habitat, namely,
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Dalopins marginatus and Ectinus aterrimus, both of them having been found
on the two study sites. The remaining seven species occurred solely on one of
the two stands, hence the degree of stability of their occurrence could not be
representative for the whole habitat in question. Moreover, a feature character-
istic for click beetle communities of thermophilous oak forests may be the
absence of Aihous subfuscus, i.e. the constant species of the communities in
linden-oak-hornbeam forests.

Similarity of species composition of click beetle communities on the stu-
died sites was estimated on the basis of the Sorensen formula. The analysis
considered the soil species only, disregarding the accidentally sampled den-
drophilous species. Generally it may be assumed that the communities of
wireworms in the studied linden-oak-hornbeam forests were relatively homo-
geneous, which was evidenced by high values of the similarity index (Fig. 1).
The core of the community was constituted by four species which were classi-
fied above as the absolutely constant or constant species for the studied forest
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Fig. 1. A diagram of similarity in species composition (8) of the click beetle communities
in linden-oak-hornbeam forests (Tilio-Carpinetum) and thermophilous oak forests (Po-
tentillo albae-Quercetum) of the Mazovian Lowland.

type. A movable element of the community comprised 1-2 accidental species,
which, in some cases as, e.g. Actenicerus sjaelandicus, were alien to the exam-
ined community. The two sites in thermophilous oak forests were marked for
a slightly different species composition of Elateridae communities as compared
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to the communities from linden-oak-liornbeam forests, which was clearly cap-
tured in notably lower values of the similarity index when compared to the
other study sites (Fig. 1).

Zoogeographical analysis

All the click beetle species found in the studied forest habitats are nat-
ural elements of fauna on the Mazovian Lowland. The following zoogeogra-
phical elements were distinguished in the sampled material: in the linden-oak-
-hornbeam forests there occurred Holarctic, Palaearctic, Euro-Siberian and
European elements, while stenothermal elements, such as southern Euro-Sibe-
rian and sub-Mediterranean were absent; in the thermophilous oak forests
there were found Holarctic, Palaearctic, Euro-Siberian and stenothermal
southern Euro-Siberian elements, while European and Submediterranean
elements were missing (Tab. II).

Table II. Zoogeographical composition of analysed forest elaterofauna and elaterid species

of Mazovia 2V — number of species)
Mazovian Lowland Tilio-Carpinetum Potentillo albae-Quer-
Element cetum
N % N % N

Holarctic 5 7.81 2 11.76 1 11.11
Palaearctic 12 18.75 3 17.65 1 11.11
European 19 29.68 4 23.52 — -
Euro-Siberian 24 37.50 8 47.50 6 66.67
Soutb-Euro-Siberian 2 3.13 — — 1 11.11
Submediterranean 2 3.13 - - - -
Total 64 100.00 17 100.01 9 100.00

On the basis of analysis of proportional contribution of particular zoogeo-
graphical groups to the total number of species found in the studied linden-
-oak-liornbeam forests, it may be ascertained that the obtained data did not
essentially differ from the values estimated for the whole fauna of click beetles
on the Mazovian Lowland. It should be emphasized, however, that in the
studied communities there were not recorded any stenothermal elements,
whose contribution to the click beetle fauna of Mazovia amounted to 6.26 %.
As regards the examined plots of thermophilous oak forests, the obtained
data on the contribution of particular elements to the Elateridae communities
differed from those calculated for the whole Mazovian fauna. The contribution
of Euro-Siberian element, which accounted for 66.7 % of thermophilous oak
forest communities, was almost two times higher than in case of the Mazovian
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click beetle fauna. The striking feature of Elateridae communities in thermo-
philous oak forests was the lack of European element, which accounted for
37.5 % of the whole Mazovian click beetle fauna, as well as the occurrence of
one southern Euro-Siberian species (11.1%) (Tab. II).

Quite a different picture was obtained while the proportional contribu-
tion of zoogeographic elements was analyzed taking into account abundance
of particular species in the community. On all the sites except for the Cyganka
reserve, the most numerous species was Palaearctic Balopius marginatus (Tab.
I) and, consequently, Palaearctic element accounted for 80% of the commu-
nity abundance. In the Cyganka reserve, wdiere the most numerous species
whs Euro-Siberian Athous subfuscus, Euro-Siberian element contributed
70.1%, while Palaearctic one — merely 28.9%. In case of thermophilous oak
forests, the contribution of all the other distinguished elements, i.e. European,
Holarctic and southern European, did not exceed 2 % in all the studied com-
munities.

Ecological analysis

In connection with the division of click beetles according to the represented
scale of ecological plasticity (Burakowski and Nowakowski 1981, Nowakow -
ski 1981, 1989), the following ecological groups were singled out in the
Elateridae material coming from the studied forest habitats: ubiquitous (eury-
topic) species, politopic and stenotopic forest species and, moreover, in the
studied linden-oak-hornbeam forests also an oligotopic species of open areas,
i.e. Selatosomus latus and a stenotop:c species of open areas, i.e. Actenicerus
sjaelandicus. The ecological analysis took into account the soil species only.

As compared to the data for the whole Mazovian Lowland, the propor-
tional share of particular ecological elements in the wireworm fauna of the
studied forest habitats was notably different. Apart from an intelligible de-
crease in the contribution of the group of species of open areas, which dwin-
dled from 42.5 % estimated for the whole wireworm fauna of Mazovia, down
to 16.7 % for linden-oak-hornbeam forests (this group was not represented
in the thermophilous oak forests), the contribution of politopic forest species
and ubiquitous species increased 2.5-3 times. The proportional share of ste-
notopic forest species in communities of linden-oak-hornbeam forests was
almost two times smaller (16,7% as compared to 31% for Mazovia), while in
case of the communities in a thermophilous oak forests it remained approx-
imately the same (33.3% as compared to 31% for Mazovia) (Tab. III). Con-
sidering abundance of species in the studied communities, the contribution
of politopic forest species exceeded 80% in all the communities (Tab. I).

The complex problem of trophic preferences of wireworm larvae was
profoundly discussed in earlier papers mentioned above. There were noticed
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Table III. Ecological composition of analysed forest soil elaterofauna and elaterid species

of Mazovia (N — number of species)
Mazovian Tilio- Potentillo albae-
Criterion Element Lowland -Garpinetum -Quercetum
N % X | % LA
Ubiquitous (Eury-
2 2 topic] 4 9.52 3 25.00 3 33.33
2 s Polytopic 6 14.29 5 41.67 3 33.33
Z)a 0 0 S Stenotopic 13 30.95 2 16.67 3 33.33
H g Polytopic 6 14.29 — — —
o ® Oligotopic 4 9.52 1 8.33
s Stenotopic 9 21.43 1 8.33 - -
Predators 0 14.29 2 16.67 2 22.22
£ &  Panthophagous 27 64.29 9 75.00 6 66.67
= 2% Riiizopliagous 9 21.43 1 8.33 1 11.11
Locally abundant 2 4.76 — - - -
Numerous 8 19.05 5 41.67 5 55.56
08 Scarce 14 33.33 5 41.67 2 22.22
Sporadic 18 42.86 2 16.67 2 22.22
% Expansive 1 2.38 — — — —
%6 Stable 40 95.24 12 100.00 9 100.00
—— Recessive 1 2.38 - - R R

(€8]

certain slight deferences between percentage contribution of certain trophic
groups of wireworms to the communities of the studied forest habitats and to
that of the whole click beetle fauna on the Mazovian Lowland. Pantophages
had the greatest share in the studied communities and accounted for 75.0%
in linden-oak-hornbeam forests and 66.7 % in thermophilous oak forests, as
compared to 64.3 % on the Mazovian Lowland. Also a higher contribution was
noted of predators, especially in thermophilous oak forests; on the other hand,
the contribution of rhizophages was 2-3 times smaller (from 21.4% on Mazo-
via down to 11.1% in linden-oak-hornbeam forests and 8.3% in thermophilous
oak forests) (Tab. III). With regard to abundance of species in communities,
the proportional contribution of pantophages was even greater, exceeding
80% on all the studied sites.

The last issue in the ecological analysis of the present studies was species
abundance and expansiveness. In the wireworm communities of the studied
linden-oak-hornbeam and thermophilous oak forests on the Mazovian Lowland,
five species were classified as abundant in these two habitats. In case of lin-
den-oak-hornbeam forests five species were scarce and two species — occurred
sporadically, while in case of thermophilous oak forests two species were scarce
and two — sporadic. In both types of the studied forests there were not observ-
ed any locally mass-occurring species. The proportion of abundant species
was 2-3 fines greater on the studied sites, i.e. it increased from 19.1% calcu-
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latofl for tlic whole Mazovian fauna, to 41.7% in linden-oak-hornbeam forests
and 55.6% in thermophilous oak forests. The contribution of rare species occur-
ring' scarce and sporadically Avas larger in case of the Mazovian Lowland,
namely 76.2 %, while the values estimated for linden-oak-hornbeam and ther-
mophilous oak forests amounted to 58.3% and 44.4% respectively (Tab. III).

Dominance structure

The analysis of dominance structure in wireworm communities of the
studied linden-oak-hornbeam forests and thermophilous oak forests on the
Mazovian Lowland, took into accounted only these groups of species for which
sufficient quantitative data had been gathered, i.e. all the soil species. All
the remaining species collected by means of non-quantitative supplementary
methods, fell into the category of accompanying species.

The following dominance classes were distinguished: eudominant (over
50%), dominant (15.01-50.00%), subdominant (5.01-15.00%) and recedent
(accompanying species) (less than 5%). The ranges of particular classes were
set larger than usual due to a specific character of the group.

In order to capture similarity of dominance structure in wireworm com-
munities of the studied sites, the Morisita index (¢) modified by HorN was
applied. It was fomid out that in soil of the studied plots of linden-oak-horn-
beam forests there occurred, on the whole, one type of community. In the
moist variant of typical linden-oak-hornbeam forest and in typical linden-
-oak-hornbeam forest in the D¢bina reserve, in the linden-oak-hornbeam forest
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at Radziejowice and in the Modrzewina reserve as well as in the plot of thermo-
philous oak forest in the Hryniewiecki reserve at Podkowa Le$na, the community
eudominant was Dalopius marginatus (Tab. I), which was evidenced by very
high values of the similarity index of dominance structures, ranging 0.73-0.99
(Fig. 2). However, contrary to the first four sites, the plot of thermophilous
oak forest was significantly different as its community lacked Aihotis subfuscus,
which was subdominant or even dominant, in communities of the mentioned
linden-oak-hornbeam forests, accounting there for 8.34-33.33%. The type of
community Dalopius marginatus — Athous subfuscus was characteristic not
only for linden-oak-hornbeam forests. The same type of community was also
recorded in a alder swamp (Circaeo-Alnetum) as well as in mixed and conti-
nental pine forest of the Kampinos Forest (Nowakowski 1981).

A reversed dominance pattern, namely, eudominant Atbhous subfuscus
and dominant Dalopius marginatus, was noted in the click beetle community
from the linden-oak-hornbeam forest of an ecotonic character in the Cyganka
reserve near Truskaw (Tab. I), which was reflected in considerably lower val-
ues of the similarity index, ranging 0.39-0.83 (Fig. 2).

Abundance

Abundance of Elateridae in soil of the studied linden-oak-hornbeam for-
ests was rather small, ranging on a majority of stands from 19.3 to 36.2 spec-
imen/1 m2 (Tab. I). Exceptionally numerous was only the community in the
Cyganka reserve, whose abundance amounted to 67.0 specimen/1 m2 In soil
of the thermophilous oak forest in the Hryniewiecki reserve at Podkowa Le$na,
abundance of larvae was very low amounting barely to 8.0 specimen/1 m2
{Tab. I).

SUMMARY

A total of 16 click beetle species was recorded to occur in linden-oak-
-hornbeam forests on the Mazovian Lowland, including 11 soil species and
5 dendrophilous species. Hence the Elateridae fauna of linden-oak-hornbeam
forests, analyzed on the basis of material collected with standard sampling
methods, was undoubtedly richer than that of the formerly thoroughly stu-
died Mazovian continental pine forests (Nowakowski 1981, szujecki and
Perlinski 1975). The core of the studied communities was made up of four
species classified as absolutely constant or constant, i.e. Athous haemorrhoi-
dalis, Dalopius marginatus, Ectinus aterrimus and A. subfuscus, while as re-
gards dominance structure, there occurred only one type of community with
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the eudominant D. marginatus and the subdominant or dominant 4. sub-
fuscus. Elateridae communities of linden-oak-hornbeam forests were much
alike those of mixed and continental pine forests of the Mazovian Lowland with
respect to the community dominance structure, nevertheless, there were noted
significant differences in the distribution of absolutely constant and constant
species. In pine forests Athous haemorrhoidalis and Ectinus aterrimus were re-
placed by at least two species — Selatosomus aeneus (L.) and Serious brunneus
(L.)) (Nowakowski 1981, Szujecki and Perlinsici 1975). Other characteristic
traits of the studied communities was an overwhelming prevalence of unspec-
ialized pantopliages, both in the total number of species as well as in the spec-
ies abundance, at a small share of rhizophages in the community and, fur-
thermore, a relatively little abundance of communities. These two features
pronouncedly distinguished wireworm communities of the studied forests from
communities inhabiting meadows set on these habitats (Nowakowski 1981,
1986), which pointed to a different function performed by Elateridae in forest
habitats than in meadow zoocoenoses.

A small area and ecotonic character of the site resulted in certain modi-
fications in the community structure, which were palpable in the community
from linden-oak-hornbeam forest at the Cyganka reserve. This community
was marked not only for the occurrence of elements alien to linden-oak-horn-
beam forests (higrophilous Actenicerus sjaelandicus), but also for the eudomi-
nant position of Athous subfuscus and for a great community abundance,
almost two times greater than the maximum abundance estimated on sites
in other linden-oak-hornbeam forests. Despite a notable stability of, e.g. dom-
inance structure in forest communities, the structural divergencies pointed
out above corroborate to the fact that Elateridae may be a sensitive indicator of
changes in environmental factors and, above all, of the effect of antliropo-
pression, as evidenced by Nowakow\ski (1981).

In Elateridae communities of thermophilous oak forests there occurred
nine soil species, which should be regarded in terms of a high number, especially
in the view of a much smaller number of stands (two study sites as compared
to nine stands, including the ones from literature in linden-oak-hornbeam
forests) and a smaller number of the applied methods of material sampling.
The species absolutely constant or constant included Ealopius marginatus
and Ectinus aterrimus, while the striking feature of these communities was
the absence of Athous subfuscus. The community eudominant was Ealopius
marginatus, while Erosternon tessellatum and Athous haemorrhoidalis ranked
among the subdominants. The former subdominant represented the pine wood
element in the community of thermophilous oak forests, the latter correlated
this click beetle community to that of carrs (Nowakowski 1981). As
regards the remaining features of community structure, the Elateridae
community of thermophilous oak forests did not vary much from the com-
munities of linden-oak-hornbeam forests, however, a specific trait was its
very small abundance.
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Instytut Zoologii PAN
00-679 Warszawa, Wilcza 64

STRESZCZENIE

[Tytul: Elateridae (Coleoptera) laséow gradowych i dabrow Swietlistych Niziny
Mazowieckiej]

W pracy omoéwiono sklad gatunkowy, profil zoogeograficzny i ekologiczny,
strukture dominacyjna oraz liczebno$§¢ zgrupowan sprezykowatych laséw
gradowych i dabrow S$wietlistych Niziny Mazowieckiej. Stwierdzono wystepo-
wanie 11 gatunkow glebowych, 5 dendrofilnych w lasach gradowych i 9 ga-
tunkéw glebowych w dabrowach, w tej liczbie Cidnopus parmlus i Ampedus
erythrogonus, nie wykazywane dotad z Niziny Mazowieckiej. Podstawowy
zrab zgrupowania tworzyly 4 gatunki — Athous haemorrhoidalis, Dalopius
marginatus, Ectinus aterrimus i Athous subfuscus — okreS§lone jako absolutnie
stale lub stale dla zgrupowan laséw gradowych, natomiast w dabrowach ga-
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timkami takimi byly Dalopius marginatus i Ectinus aterrimus, przy calkowitym
braku Atlioiis subfuscus. W ramach analizy zoogeograficznej stwierdzono, ze
w ogolnej liczbie gatunkéw przewazajacy udzial ma element eurosyberyjski,
natomiast uwzgledniajac liczebno$¢ gatunku w zgrupowaniu, zdecydowanie
przewaza element palearktyczny. W odroéznieniu od zgrupowan gradéw zgru-
powania dabréw charakteryzuja si¢ brakiem elementu europejskiego oraz
obecnoscia cieplolubnego elementu poludniowo-euro-syberyjskiego. Przewaza-
jacy udzial zaré6wno w ogélnej liczbie gatunkow, jak i przy uwzglednieniu liczeb-
no$ci, maja pantofagi, natomiast udzial ryzofagéw jest znikomy. W ramach
analizy struktury dominacyjnej stwierdzono (w gradach) zasadniczo jeden typ
zgrupowania Dalopius marginatus-Athous subfuscus. W dabrowach wystepuje
natomiast zgrupowanie z eudominantem D. marginatus, a na pozycje subdo-
minantéw, wobec braku A. subfuscus, wysuwaja sie Prosternon tessellatum
i Athous haemorriioidalis. Liczebno$é analizowanych zgrupowan, zwlaszcza
w dabrowach, nie byla wy soka i wynosila 8,00-36,25 osobn./l m2; jedynie w nie-
wielkim gradzie o charakterze ekotonowym zageszczenie Elateridae bylo wy-
sokie, wynoszgc 67,00 osobn./l1 m2

PE310ME

[3arjiaBiie: FElateridae (Coleoptera) jiecoB rpyga u 3yGpaB Ma30Beu,Koii nu3-
MeHHOCTH]

B pa3padoTKe oGcyutjteii BIIJJOBOM cocTaB, 3oojiorHnecKini u aKOJiom-
necKiin npo(j)iijib, CTpyKTypa noMiiuaimu I micjieimocTb COOGUICCTB wynoB-
nje;iKynoB jmnoBo-rpaGoBbix JiccoB u nyOpaB Ma30BeuHoii iiH3MemiocTH. K OII-
CTaTiipoBano B rpyge 11 noHBeimbix BiigoB 11 5 genupojnijibhbix, B gyGpaBax
9 nonBemibix BiigOB, B ToM nucjie Cidnopus parvulus v Ampedus erythrogonus
He ii3BecTiibie go iiacTonigero BpeMemi ¢ Ma30BenKoit Hii3MeHHOCTH. O CHOBHOH
marginatus, Ectinus aterrimus u Athous subfuscus, oGosnaueHHbie KOK
aGcoaioTno nocTomiubie HIIH nocTonnubie B cooGmeTCBax JiecoB rpyga.
B gyGpaBax k TaniiM BiigaM OTUociuiucb Dalopius marginatus 1 Ectinus ater-
rimus npn nojiiiOM oTcyTCTBiiii Athous subfuscus. 3ooreorpa(jmiiecKiin anajiH3
noKa3aji, HTO B oGigeM nncjie BiigoB HMejio npeBocxogCTBo cogepucamie eBpo-
neiicKO-ciiGnpcKoro ajieMema; no, ecjni npiiHUTb BO BHHManiie niicjiemiocTb
BiigOB, B cooGipecTBe pemHTejibHoe npeBocxogCTBo npiixogiiTCH na najicapn-
TiiMecKuu ajieMenT. B oTUHUiie OT cooGmecTB JiecoB rpyga cooGigecTBa gyGpaB

TenjiojiioGiiBoro imKiioeBponeiicKo-ciiGupcKoro 3jieMeiiTa. BOJIBUIHHCTBO pac-
CMaTpiiBaeMbix Elateridae nau no oGmeMy micjiy BiigoB, TOK H npn upimuTiiii
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BO BIIHVBHH6 HHCJieHHOCTH OIHOCHICH K liaHTO"araM, COflepjKaHlie pil30())ar0B
Kpaiiiie ne3HaHHTejibH0. B paMKax anajiii3a CTpyKTypti jioMHHauHH KoucTa-
THpoBajiH, nto B rpyaax BCTpenaeTcn B npiiHHiine oflim Tiiri coo6mecTBa —
Dalopius marginatus-Athous siibfuscus. B ayOpaBax BCTpenaeTCH coodiucc-
TBO ¢ eBfIOMLiHanTHbiM BiiftOM D. marginatus, Ha no3nmni me cyOnoMimanTOB
B CBH3H ¢ oTcyTCIBiieM A. subfuscus BbiflBiiraioTCH Prosternon tessellatum 11 Athous
haemorrJioidalis. HncjiemiocTb aiiajni3npyeMbix cooOmecTB, ocoSemio B ayO-
paBax, He 6bma BbicoKoii, cocTaBjiHH 8,00-36,25 0c06./1 M2 TOJIBKO B OUHOM
HeQojibuioM rpyfle, iiocameM xapanrep anoTona njioTHocTb Plateridae Obuia
BbiconaH, cocTaBjiHH 67,00 0cC06./1M2





