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ABSTRACT

The authors present a brief recapitulation of the findings of a research project on invertebrate 
fauna of moist meadows on the Mazovian Lowland, carried out in 1979-1983 by research workers 
of the Department of Zoocoenology of the Institute of Zoology, Polish Academy of Sciences.

Synecological studies on grassland fauna were carried out in many research 
centres, both in Poland and abroad. The literature dealing with this subject is 
very voluminous, however, the majority of works concern only certain chosen 
groups of animals and only occasionally do they deal with the whole complex of 
grassland fauna.

Among the studies which profoundly examined interrelations among commu
nities of animals inhabiting meadows, there should be mentioned an extensive 
work on the fauna of wet meadows in northwestern Germany (Boness 1953). 
Also in Czechoslovakia there was conducted a thorough research on grassland 
fauna (D oskoćil, H ûrka 1962). Apart from faunistic and ecological data, the 
two mentioned works examined also the effect of grass mowing on the abundances 
of particular groups of animals. In recent years Czechoslovak scientists have 
completed a number of interesting MAB-inspired studies on meadow fauna, 
the findings of which have been published in a collective work (R ychnoskâ 
1979).

Furthermore, also American scientists carried out several research projects 
on groups of animals of grasslands (Ford  1935, Evans and M urdoch  1968, 
H en d erso n  and W h ittak e r 1977, Cole 1980). Most numerous were the stu
dies concerning pastures and dealing with the effect of grazing by domestic ani
mals on invertebrate abundance (M o rris  1967, 1968, 1969, 1970, 1971, H u t
ch in so n  and K ing 1980).
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As regards Polish studies, attention should be paid to many IBP-programmed 
studies carried out by the Institute of Ecology, Polish Academy of Sciences, on 
productivity of meadow ecosystems (Łuczak 1976, B reym eyer 1971).

The research workers of the Institute of Zoology, Polish Academy of Sciences, 
studied fauna of urban grassy communities of the association Arrhenatheretum 
on the area of the city of Warsaw (Czechow ski, P isa rsk i 1981, C zechow ski, 
G arbarczyk , P isarsk i, Saw oniew icz 1982).

The present studies deal with invertebrate fauna of moist meadows under 
use on the Mazovian Lowland.

SOIL FAUNA

In European literature only a few works deal more widely with soil fauna 
of moist meadows. Apart from D oskoćil and H û rk a  (1962) mentioned above, 
other studies in Czechoslovakia were carried out by B ilÿ and Pavlicek  (1970) 
and M ajz lan  (1985). In Germany works on the subject in question were contri
buted by F ren ze l (1936), F ranz  (1950), L e u th o ld  (1961), R abeler (1952)
and W itsach  (1975).

In the present studies soil fauna was classified according to D u n g e r ’s crite
ria (1983) of animal body size.

MESOFAUNA

In all the studied mesofauna communities in soil of the examined moist 
meadows, the dominating were Acarina, constituting approximately 72.8% of 
the community; the proportion of Collembola accounted for an average 19.9%, 
while that of Enchytraeidae — 7.4% on average. Estimations of uniformity of 
proportions of the two dominating groups, i.e. Collembola and Acarina, were 
completed on the basis of M argovski and P ru sink iew icz  index (1953). The 
lowest value of this index for mesofauna communities was recorded in the soil 
of the meadow С at Białołęka Dworska and of the pasture at Zbroszki, i.e. rela
tively dry habitats, while its greatest value was noted in more humid soil of the 
meadows A and В at Białołęka Dworska and of the meadow at Klembów (Tab. 1).

In the soils of the examined Mazovian moist meadows the greatest mesofauna 
density was recorded on the meadow A at Białołęka Dworska and in the long-ex
ploited meadow at Chylice (Tab. 1). Both meadows were marked for a much 
advanced sodding process and a high humus content in the Ax level of humus 
accumulation. The lowest mesofauna density was observed on the pasture at 
Zbroszki and on the meadow В at Białołęka Dworska.

Mesofauna communities in soils of the studied meadows evidently reacted 
to sand fraction content in the subsoil (Fig. 1). A decrease in the density of the
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Table 1. Mean density of mesofauna (n — thousand of individuals/m2) in soils of the studied meadows (Arrhenatheretum medio-
europaeum) on the Mazovian Lowland

Plot Klembów
Białołęka 
plot A

Białołęka 
plot В

Białołęka 
plot С Chylice Zbroszki

Białołęka 
plot D

Group n % n % n % n % n % n % n %

Acarina
Collembola
Enchytraeidae

20.9
7.3
2.0

69.2
24.2 

6.6

25.0
12.8
9.2

53.2
27.2 
19.6

15.8
7.0
0.3

68.4
30.3

1.3

24.7
2.1
0.7

89.9
7.6
2.5

29.2
9,0
1.4

73.7
22.7 

3.5

15.6
2.4
2.4

76.4
11.8
11.8

21.2
4.1
1.7

78.5
15.2
6.3

Total 30.2 47.0 1 23.1 27.5 39.6 20.4 1 27.0
Index of 

Collembola: Acarina 1 : 2.9 1 : 2.0 1 : 2.2 1 : 11.8 1 :3.2 1 : 6.5 1 : 5.2
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. makro-,and megasaprophages

mezosaprophages

10 0  _ _ 20

50

В/В/ %  of sandВ/А/ Ch В/D/К

Fig. 1. Changes of abundance (n) of saprophagous groups in studied meadow soils along with 
increasing sand fraction: B(A), B(B) and B(D) — plots A, B, and D in Białołęka Dworska,

Ch — Chylice, К — Klembów

examined animals was likely to result from a diminution of the amount of organic 
substance content in soil and a lower soil humidity. In the soil of the studied 
meadows there occurred 62 species of Coiiembola, out of which a majority were 
eurytopes or species characteristic of fields and meadows. The species dominating 
in the examined communities were Isotoma notabilis, Folsomia quadrioculata, 
and Isotoma viridis. The similarity indices of species composition in the communi
ties of dominating species3 as well as in total communities were very low: 0.21- 
-0.37 (S terzyńska 1989).

Seventeen Enchytraeidae species were recorded.1 The most stable in the studied 
Enchytraeidae communities were Bucholzia appendiculata (Buchh.), Fridericia

1 The locality at Białołęka Dworska was described by K. K asprzak (1981, unpublished 
data), while the remaining meadows — by R. Szybkowska (unpublished data).
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STRUCTURE OF FAUNA OF MOIST MEADOWS 4 1 9

bisetosa (Lev.) and F. galba (Hoffm.) — i.e. small species characteristic of arable 
lands of little fertility. The highest density was noted in the humid, rich in organic 
substances meadow A at Białołęka Dworska, while the lowest density — at the 
meadow В (Tab. 1).

MACROFAUNA

As regards macrofauna sensu stricto, there was observed a considerable diversity 
of the constituting taxonomic groups on particular sites. Chilopoda and Staphyli- 
mdae, soil larvae of Lepidoptera and fervae of Coleoptera and Diptera were constant 
elements of macrofauna on all the meadows, all very varied with respect to their 
body size, food preferences and, consequently, their significance to soil environ
ment (Tab. 2).

The dominating group of soil macrofauna on the examined meadows were 
larvae of Coleoptera, contributing 14-50%. The group included, above all, larvae 
of Elateridae and a so-called group of “predatory larvae” (Carabidae and Staphy- 
linidae). Furthermore, the group also comprised larvae of Curculionidae. Besides 
larvae of Coleoptera, in the soil of examined meadows there also numerously 
occurred Diptera larvae and Staphylinidae imagines and, on some localities, also 
Chilopoda. The percentage of remaining groups was by far much lower (Tab. 2).

Macrofauna of the studied meadows was observed to have been much diversi
fied as regards the percentage of its constituent groups. The macrofauna communi
ty in the soil of the meadow at Klembów was dominated by Diptera larvae (61.4 %), 
Coleoptera larvae accounting there in lower proportion. A high proportion of 
Diptera larvae to macrofauna communities was also noted in the soil of the mea
dows В and D at Białołęka Dworska. Another characteristic feature was a small 
proportion of Chilopoda to these communities (Tab. 2).

Among the six Mazovian meadows under studies, the greatest density of 
soil macrofauna (excluding Formicidae) was estimated on the long-cultivated 
meadow С at Białołęka Dworska and in Klembów (Tab. 2), while the lowest — 
on meadow В at Białołęka Dworska and on the meadow at Chylice. As regards 
meadow B, the low animal density resulted from a short period of time over 
which the area was utilized as grassland, as well as from soil conditions (brown 
soil formed from loose sandy soil). As regards the latter, a vehement reduction 
in the animal abundance was caused by intensive chemical and protective treat
ments. Macrofauna of these two plots was observed to have been the least varied, 
on the meadow at Chylice in particular, where many macrofauna groups were 
totally eliminated (Tab. 2).

Formicidae reached the highest abundance (over 1.000 individuals per m2) 
on meadows С and D at Białołęka Dworska, while their low abundances were 
recorded on the meadow at Klembów and Chylice, amounting to 35.2 and 7.0 
individuals/m2, respectively. The estimated low value of ant density on the moist 
meadow at Chylice was furthermore corroborated by complementary studies

27*
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Table 2. Macrofauna density in soils of the studied meadows (Arrhenatheretum medioeuropaeum) on the Mazovian Lowland (n — num
ber of individuals/m2)

Plot
Klembów

Białołęka
A

Białołęka
В

Białołęka
СV

Chylice
Białołęka

D

Group n % n % n %
*

% n % n %

Gastropoda
(shelled snails) 1.50 0.4 5.88 2.0 6.25 1.6 36.25 11.9

Gastropoda
(slugs) __ 5.88 2.0 1.18 0.8 6.25 1.6 _ 0.63 0.2

hopoda — 2.94 1.0 — — 4.38 1.1 — — 1.25 0.4
Chilopoda 4.83 1.3 52.94 17.6 2.94 1.9 45.00 11.8 0.67 0.6 13.75 4.5
Diplopoda — — 17.65 5.7 3.55 2.3 8.13 2.1 — — 11.25 3.7
Staphylinidae 81.83 21.3 60.59 20.1 41.76 27.5 36.88 9.7 26.67 23.2 37.50 12.3
Coleoptera larv. 54.17 14.1 119.42 39.7 43.53 28.7 183.14 48.1 57.83 50.4 109.38 35.7
Hymenoptera larv. 0.17 0.1 0.59 0.2 — — 1.25 0.3 — — 1.25 0.4
Lepidoptera larv. 5.50 1.4 1.76 0.6 4.12 2.7 6.25 1.6 17.00 14.8 0.63 0.2
Diptera larv. 235.17 61.4 33.53 11.1 48.24 31.8 59.38 15.7 12.67 11.0 85.63 28.0
Aphididae — — — — 6.47 4.3 24.38 6.4 — — 8.13 2.7

Total 383.17 301.18 151.79 381.29 114.84 305.65
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STRUCTURE OF FAUNA OF M OIST MEADOWS 421

on the density of ant nests on the area of 24 X 10 m2. Only one nest of Myrmica 
rugulosa Nyl. was found on the examined site (Czechow ski — unpublished 
data).

Some another results were arrived at in the course of the analysis of earthworm 
density. The greatest density of this important group of humificators was obser
ved on meadows С and D at Białołęka Dworska, namely, 51 and 44 individuals/m2, 
respectively. Merely 2 ind./m2 were found to occur on the meadow В at Białołęka 
Dworska. Five species of Lumbricidae were reported in the present research to 
occur in soil of the studied meadows. A majority of communities were dominated 
by the genus Allobophora (A. caliginosa among mature forms). Different types 
of community were observed on the meadow at Chylice, where species of the genus 
Lumbńcus dominated (L. rubellus among mature forms) as well as in soil of the 
meadow D at Białołęka Dworska, where the genus Dendrobaena dominated 
(D. octaedra among mature forms). D. octaedra also dominated in the community 
of earthworms on the meadow at Klembów (Pi li pi uk 1989).

The second group of macrofauna systematically considered was click beetles 
(Coleoptera, Elateridae). Fourteen species of Elateridae were identified on the 
studied meadows. In heavier soils (sandy-loamy and loamy soils) the dóminating 
was Agriotes sputator, in soil of the mown meadow В — Selatosomus latus. A diffe
rent type of community was found in soils with a large sand fraction content 
(sandy alluvial soils), where the dominating was Agriotes obscurus (N owakow ski 
1989).

EPIGEON

In the course of the present studies on meadow ecosystems, catchability index 
was analysed. The constant groups of epigeon included: Gastropoda, Isopoda, 
Diplopoda, Aranei and Opiliones, imagines and larvae of Coleoptera, larvae of Lepi- 
doptera, Orthoptera, Blattoidea and Formicidae.

The largest percentage to the total epigeon catchability was estimated for 
Aranei — an average 26%, Formicidae — 25%, and Coleoptera larvae — 24%, 
the proportion of Formicidae having been most diversified, ranging from 1 % on 
the meadow at Chylice up to over 60% on the grazed meadow in Zbroszki.

The greatest catchability index was recorded for meadow A at Białołęka 
Dworska, while the lowest — for the meadows at Klembów and Chylice (Tab. 3). 
The obtained data closely corresponded to approximate data on epigeon density 
estimated on the basis of soil samples (Tab. 4). A low value of epigeon catcha
bility index and of epigeon density on the meadow at Klembów and Chylice 
resulted from disadvantageous conditions on the two areas, namely from un
favourable water conditions in soil at Klembów, causing occasional floodings
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Table 3. Epigeon abundance of the studied meadows {Arrhenatheretum medioeuropaeum) on the Mazovian Lowland (n — number of individuals/
/10/traps/14 days)

Plot 1980/81
Klembów

1980/81
Białołęka

1980/81
Białołęka

В

1976/77
Białołęka

1982/83
Chylice

1983/84
Zbroszki

1976/77
Białołęka

D
<■ л

Group n % n % n % n % n % n % n %

Gastropoda 11.9 7.0 31.3 8.5 34.6 13.2 10.7 5.3 2.1 1.2 1.2 0.4 19.5 9.1
Isopoda 0.1 0.1 6.4 1.7 1.2 0.5 6.6 3.3 0.2 0.1 0.3 0.1 5.3 2.5
Chilopoda 0.3 0.2 0.7 0.2 1.1 0.4 0.5 0.2 0.6 0.3 0.2 0.1 1.0 0.5
Diplopoda 0.1 0.1 5.0 1.3 6.3 2.4 0.3 0.1 0.1 0.1 0.2 0.1 4.6 2.1
Aranei 49.8 29.4 63.0 16.9 55.3 20.3 48.5 24.0 76.6 42.8 41.3 14.7 66.0 30.9

j Opiliones > 1.2 0.7 20.3 5.4 10.0 3.8 2.2 1.1 1.4 0.8 0.6 0.2 9.5 4.4
Dermaptera — — 2.1 0.6 1.2 0.5 3.6 1.8 0.3 0.2 4.0 1.4 2.6 1.2
Heteroptera — — 1.3 0.3 1.9 0.7 — 0.5 0.3 — — — —
Hymenoptera — — — — — — — — 13.6 7.6 9.1 3.2 — —
Orthoptera & Blattodea 0.2 0.1 0.8 0.2 1.8 0.7 0.2 0.1 8.5 4.7 2.3 0.8 0.2 0.1
Coleopter a imag. 35.4 20.9 80.4 21.6 66.0 25.1 79.3 39.2 57.9 32.3 25.2 9.0 55.0 25.7
Coleoptera larv. 25.5 15.0 19.5 5.2 12.7 4.8 4.1 2.0 7.4 4.1 7.4 2.6 1.5 0.7
Diptera larvae 21.6 12.7 2.9 0.8 0.3 0.1 0.2 0.1 — — 1.2 0.4 3.5 1.7
Lepidoptera larv. 1.1 0.6 1.5 0.4 1.1 0.4 0.4 0.2 2.5 1.4 2.3 0.8 0.4 0.2
Formicidae 21.7 12.8 136.9 36.7 70.1 26.7 38.8 19.2 1.2 0.7 169.5 60.4 39.8 18.6
Symphyta larvae 0.7 0.4 0.9 0.2 1.0 0.4
Varia — — — — — — 6.8 3.4 6.1 3.4 16.0 5.8 4.9 2.3
Total 169.6 373.0 264.6 202.2 179.0 280.8 213.8
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Table 4. Epigeon density of the studied meadows (Arrhenatheretum medioeuropaeum) on the Mazovian Lowland (n — number of
individuals/m2)

Plot

Group

Klembów Białołęka
A

Białołęka
В

Białołęka
С

Chylice Białołęka
D

n % n % n % ' n % n % n %

Aranei 7.33 22.8 48.24 65.1 32.55 59.1 19.38 48.5 1.67 7.6 28.13 34.3
Opiliones 0.83 2.6 1.76 2.3 — — — — — — — —
Carabidae 3.67 11.4 4.71 6.3 10.59 19.2 6.25 15.6 13.00 59.1 8.75 10.7
Flateridae 0.33 1.0 3.53 4.8 0.59 1.2 5.00 12.5 3.67 16.7 19.38 23.7
Curculionidae 3.00 9.3 11.76 15.9 10.59 19.2 8.13 20.3 2.33 10.6 17.50 21.4
Hymenoptera imag. 17.00 52.9 4.12 5.6 0.73 1.3 1.25 3.1 1.33 6.0 8.13 9.9
(without Formicidae)
Total 32.16 74.12 55.05 40.01 22.00 81.89
Formicidae

larvae & pupae — — 71.76 42.1 , — — 121.89 7.5 — — 163.95 15.7
imagines 35.17 100.0 98.82 57.9 170.59 100.0 1,497.50 92.5 7.00 100.0 888.13 84.3

Formicidae total 35.17 170.58 170.59 1,619.39 7.00 1,051.88
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and plant drenching, and from intensity of cultivation treatments at Chyli ce, 
and, to some extent, also from chemical pollution of environment.

In epigeon we have worked out following groups: Carabidae and Aranei.
The environments most abounding in Carabidae were meadow В at Białołęka 

and the meadow at Chylice (43 and 40 species respectively), while evidently 
poor were the meadow at Klembów and the pasture at Zbroszki (19 and 13 species 
respectively).

Carabidae community was marked for a considerable variety of dominance 
structures. Pterostichus vulgaris dominated on three sites, namely in Chylice and 
on the meadows A and В at Białołęka. The species dominating the community 
on the pasture at Zbroszki was Amara aenea, while Harpalus rufipes dominated 
the communities on the meadows С and D at Białołęka. The dominating in the 
community on the meadow at Klembów was the forest species Pterostichus niger. 
Moreover, the analysis of the Carabidae communities evidenced that in times 
when water covered of the soil surface, a considerable part of epigeic fauna 
migrated from flooded areas to return there later from neighbouring environ
ments, especially from a linden-oak-hornbeam forest (C zechow ski 1989).

The environment most abundant in Aranei was the moist meadow at Chylice, 
from where 76 species were reported, while communities very poor in species 
occurred in Klembów (27) and on the grazed meadow at Zbroszki (26 species). 
Similarly as in the case of Carabidae, there were reported low values of the simi
larity index of species composition of the studied communities, whereas Aranei 
dominance structure was relatively uniform contrary to Carabidae communities. 
The first dominant on all the areas was Par dosa palustris (S taręga 1989). On the 
seven sites under studies, the estimated Aranei catchability index ranged from 
41.3 to 76.6 individuals, reaching the highest values on the intensively exploited 
mown meadow at Chylice, and the lowest — on the pastured meadow at Zbroszki 
(Tab. 3).

A cónsiderable diversity of soil and epigeic fauna in the studied environ
ments, both with respect to proportions and estimated density, was further con
firmed by the analysis of species composition of taxocoenoses, thoroughly worked 
out with regard to systematics. Values of similarity indices of species composition 
of most studied communities were very low, ranging between 20-40%. It resulted 
mainly from differences in local soil conditions, which, most frequently, were 
likely beyond the research possibilities. This phenomenon had already been 
emphasized by W ood (1966), who had observed it while analysing communities 
of Collembola and Acańna. In our investigations the communities were also 
diversified as regards their dominance structure. At least three types of dominance 
structures were noted for Elateridae {Coleoptera), three for Lumbi icidaey 
and at least four — for Carabidae. Only epigeic Aranei had a stable dominance 
structure of the community with only one eudominant.
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STRUCTURE OF FAUNA OF M OIST MEADOWS 425

VARIABILITY OF SOIL FAUNA

For proper evaluations of fauna variability, an analysis should be conducted 
of density and percentage of specified trophic groups. The most important in 
soil fauna is the level of saprophages, which stimulate decomposers’ activity. 
The saprophages group re-introduces dead organic matter into matter cycling 
through mineralization and humification processes. With regard to mesofauna, 
microsaprophages included both Collembola and Enchytraeidae. It was ascer
tained that in the soil of the studied meadows there existed a clear quantitative 
and, most likely, also a functional compensation between microsaprophages and 
macrosaprophages (Fig. 1). In the latter group neither Isopoda nor Diplopoda 
were of any significance on account of their low density in the studied meadow 
ecosystems. Due to the lack of data on the structure of Diptera larvae, some 
of which may significantly participate in the processes of humification of dead 
organic matter, the only important group of macrosaprophages to be dealt with 
were Lumbricidae. On the basis of differences in the species composition and do
minance structure of Lumbricidae communities, it may be assumed that the humid 
meadow at Białołęka Dworska contains a large litter layer (the dominating Den- 
drobaena octaedra). On the remaining localities comminution of litter proceeded 
mainly in deeper layers of soil profile (dominance of species penetrating mineral 
soil) and only on the meadow at Klembów litter was temporarily observed to lay 
on the sofl surface (the subdominating D. octaedra).

The analysis of proportion of other trophic groups was based on the macro- 
fauna communities. The larvae of Coleopter a and Lepidoptera were regarded 
excluding other groups (carnivorous Chilopoda, Staphylinidae, phytophagous 
Gastropoda, rhizophagous Hymenoptera -  Symphyta and Diptei'a larvae). Rhizopha- 
ges were the dominating group in the studied meadows. Only the macrofauna 
communities of the two humid meadows, i.e. in Klembów and the meadow D 
at Białołęka Dworska, were dominated by predatory larvae of Coleoptera. The 
proportion of pantophagous larvae was low and did not exceed 11%. In relation 
to rhizophagous larvae the most numerous in a majority of soils of the studied 
meadows, were Elateńdae larvae. Only in the soil of meadow В Curculionidae 
larvae prevailed. The proportion of Elateńdae was there as low as 1% (Tab. 5).

The analysis of fauna functioning should not disregard a unique compati
bility of the estimated data on density of root aphids with the quoted density 
of Formicidae. On the sites, where root aphids were not recorded, ants occurred 
in very small numbers (Fig. 2). Low density or total absence of root aphids 
indicates their little, if any, significance as piercing rhizophages to meadow eco
systems, especially when compared to an urban ecosystem, where aphid density 
in soil of certain sites exceed 100 individuals/m2 (N owakow ski E., unpublished 
data).

From the analysis of trophic structure of epigeon it follows that the domina-
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Table 5. Density of predatory, pantophagous and phytophagous larvae of Coleoptera and phytophagous larvae of Lepidoptera on the meadows 
Arrhenatheretum medioeuropaeum of the Mazovian Lowland (n — number of individuals/m*)

Plot Klembów
Białołęka 
plot A

Białołęka 
plot В

Białołęka 
plot C' Chylice

Białołęka 
plot D

Group n % n % n % n % n % n %

Coleoptera larvae:
— „carnivorous larvae” 48.33 80.6 8.24 6.8 7.65 16.3 78.75 40.8 22.33 28.4 66.88 59.8
— Elateridae: 

carnivorous _ _ 1.25 0.6 2.67 3.4 5.00 4.5
pantophagous 2.17 3.6 10.44 8.6 1.72 3.7 20.63 10.7 1.33 1.7 1.88 1.7
rhizophagous 2.33 3.9 42.92 35.5 0.58 1.2 65.01 33.7 32.17 41.0 37.51 33.5

— Curculionidae 1.67 2.8 57.06 47.2 32.94 70.1 11.25 5.8 3.00 3.8 — —

— Scarabaeidae — - — 0.58 0.5 — — 3.13 1.6 — — — —
— Chrysomelidae-Halticinae — — — — — 6.88 3.6 — — — —

Lepidoptera larvae 5.50 9.2 1.76 1.5 4.12 8.8 6.25 3.2 17.00 21.7 0.63 0.6
Total 60.00 121.00 47.01 193.15 78.50 111.90
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Fig. 2. Changes of abundance (n) of Aphidodea and Formicidae in studied meadow soils: B(C) — 
plot С in Białołęka Dworska, other denotations as in Fig. 1

ting group were predators, which seems to confirm the assumption that the basic 
function of an epigeon is to regulate the abundance of fauna of other biocoenotic 
levels, as the majority of mature forms of Coleopter a and their larvae (Carabidae, 
Staphylinidae) and Aranei are predators. Also the proportion of pantophagous 
forms was high in this group, due to high catchability of pantophagous Formicidae 
and hemizoophagous Carabidae. The proportion of the remaining groups, i.e. 
phytophages and saprophages in particular, was negligible.
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FAUNA OF THE HERBACEOUS LAYER

Abundance differentiation of particular groups of invertebrates in meadow 
ecosystems is influenced by many factors, climate being one of the most important. 
In the temperate zone of Central Europe, the dominating in the herbaceous layer 
are: Diptera, Heteroptera, Thysanoptera and parasitic Hymenoptera. Further on 
southwards and eastwards, where the climate is warmer and drier, there increase 
the proportions of Orthoptera, Lepidoptera, Apidae and Heteroptera. To a consi
derable degree animals depend on the type of grassland community. On wet 
meadows of the order Molinietalia in northern Germany, Diptera, Coieoptera 
and Hymenoptera prevail (Boness 1953). Arid swards on sandy soils in Hungary 
abound in Orthoptera, Formicidae, Aranei, Heteroptera and Coieoptera (Balogh, 
Loksa 1948).

Moist meadows of the type Arrhenatheńon eladoris studied in Czechoslovakia 
were noted for the dominance of Diptera (32%), Thysanoptera (24%), Homoptera- 
- Auchenorrhyncha (23%), Coieoptera (9%) and Hymenoptera (8%) (Dosko ci I, 
H ûrka 1962).

The present research on epiphytous fauna of moist meadows on the Mazovian 
Lowland revealed certain differences in the percentage of particular groups of 
invertebrates as compared to the quoted Czechoslovak studies. The proportion 
of Diptera (46%) was higher, Homoptera-Auchenorrhyncha (24%) came the se
cond, followed by Hymenoptera (8.9%) and Thysanoptera (5%) (Tab. 6). Similar 
proportions of particular insect groups were found in the fauna of the Strzeleckie 
Meadows and at Kazuń near Warsaw by research workers of the Institute of 
Ecology, Polish Academy of Sciences (O lechow icz 1971).

Diptera inhabiting meadows formed a group ecologically and biotically much 
diversified. In the sampled material 53 families were represented, phytophages 
having accounted for about 65%, saprophages — about 25%, and zoophages — 
10%.

Chloropidae were of the highest abundance on meadows, their proportion 
exceeding 55% (Tab. 7). The prevailing were phytophagous species (85%), 
with the dominating Oscinella frit, O. hortensis and O. pusilla (S ied lar 1989). 
As regards the remaining Diptera families of the group Acalyptratae, the most 
numerous were phytophagous Agromyzidae (with dominating Cerodonta denti- 
cornis, Chromatomyia nigra and Phytomyza zuahlgreni), Opomyzidae (Opomyza 
nigra), Anthomyzidae (Anthomyza gracilis) and Tephritidae (N ow akow ski J. T. 
1989). Among saprophages the most numerous were the species of the families 
Sphaeroceridae, Sepsidae, Drosophilidae and Ephydridae. A great deal of these 
Diptera lead a coprophagous mode of life in their larval stage (numerous species 
of the genera Sepsis and Limosina). The group of zoophages included predatory 
Sciomyzidae and Chamaemyiidae, yet they occurred in small numbers on the
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Table 6. Abundance and percentage of particular groups of invertebrate fauna of the herbaceous 
layer on the meadows (Arrhenatheretum medioeuropaeum) on the Mazovian Lowland (n — number 

of individuals in a sweep-netted sample)

Sites Klembów
1980-81

Białołęka
1976-77

Chylice
1981-83

Zbroszki
1983-84 Mean

Group n % n % n % n °//0 n °//0

Orthoptera 0.1 0.11 2.05 1.58 5.11 4.02 1.17 0.51 2.11 1.47
Psocoptera 0.01 0.01 0.01 0.007 0.21 0.17 0.02 0.009 0.06 0.04 1
Thysanoptera 
Homoptera :

19.2 21.28 1.09 0.84 5.37 4.22 , 4.59 2.02 7.56 5.26 1

Auchenorrhyncha 15.7 17.40 8.00 6.17 29.30 23.02 85.02 37.41 34.51 24.03
Psyllodea 0.01 0.01 0.12 0.09 0.14 0.11 0.30 0.13 0.14 0.10
Aphidodea 0.4 0.44 6.69 5.16 5.98 4.70 9.08 4.00 5.54 3.86

Heteroptera 4.7 5.21 6.32 4.87 4.38 3.44 4.86 2.14 5.07 3.53
Coleoptera 2.4 2.66 11.14 8.59 3.56 2.80 4.11 1.81 5.30 3.69
Neur opter oidea 0.02 0.02 0.04 0.03 0.06 0.05 0.04 0.02 0.04 0.03
Hymenoptera 8.2 9.08 8.82 6.80 13.55 10.65 19.86 8.74 12.61 8.78
Lepidoptera 0.08 0.09 0.84 0.65 0.20 0.16 0.23 0.10 0.34 0.24
Diptera 35.6 39.46 78.97 60.90 55.61 43.69 95.45 42.00 66.41 46.24
Aranea, Opiliones 3.5 3.88 4.26 3.29 2.21 1.73 1.44 0.63 2.85 1.98
Other 0.3 0.33 1.33 1.03 1.59 1.25 1.09 0.48 1.08 0.75

Total 90.22 129.68 127.27 І227.26 143.62 i

studied meadows. All the minute Diptera are closely bound to meadow biocoeno- 
ses and constitute their integral part.

A relatively large proportion was also observed of flies of the group Calyptratae 
(Tab. 7). Only some of them are more closely associated with meadow communi
ties, e.g. several species of Anthomyiidae, coprophagous Scatophagidae or Muscidae. 
Parasitic species of this group from such families as Tachinidae, Calliphoridae, 
Sarcophagidae or Rhinophoridae, are not likely to find many hosts on meadows, 
hence their numerous occurrence on the studied meadows should rather be ascri
bed to attracting properties of meadow flowers, where imago find pollen and 
nectar.

Predatory Diptera, occurring in considerable numbers on meadows, ranked 
primarily among the families Dolichopodidae, Hybotidaeb Ańlidae and aphidopha- 
gous Syrphidae. Some of them are closely associated with meadows, where they 
complete their developmental cycle and feed when adult— many species of the 
genera Chrysotus and Dolichopus (.Dolichopodidae) and numerous species of the 
genera Sphaerophoria, Melanostoma and Platycheirus (Syrphidae). Other predators 
enter the meadows from adjacent forests in search of suitable food consisting 
of other, small insects.
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T a b l e  7 .  A b u n d a n c e  a n d  p e r c e n t a g e  o f  D ip tera  f a m i l i e s  o n  t h e  m e a d o w s  ( A rrhenatheretum  

m edioeuropaeum )  o f  t h e  M a z o v i a n  L o w l a n d  ( n  —  n u m b e r  o f  i n d i v i d u a l s  i n  a  s w e e p - n e t t e d  s a m p l e )

- -4' K l e m b ó w C h y l i c e Z b r o s z k i M e a n

D iptera
n % n % n % n %

T ipulidae 0 . 0 2 0 . 0 6 0 . 0 3 0 . 0 4 0 . 0 4 0 . 0 5 0 . 0 3 0 0 . 0 5

Lim oniidae 0 . 0 7 0 . 2 0 0 . 0 2 0 . 0 3 0 . 0 1 0 . 0 1 0 . 0 3 0 0 . 0 5

Psychodidae 0 . 0 1 0 . 0 3 0 . 0 1 0 . 0 1 — — 0 . 0 0 6 0 . 0 1

C ulicidae 0 . 6 8 1 . 9 2 0 . 1 9 0 . 2 8 0 . 0 1 0 . 0 1 0 . 2 9 0 0 . 4 6

Bibionidae 0 . 0 2 0 . 0 6 0 . 1 5 0 . 2 2 — — 0 . 0 6 0 0 . 0 9

Scatopsidae 0 . 2 9 0 . 8 2 0 . 1 5 0 . 2 2 0 . 0 2 0 . 0 2 0 . 1 5 0 0 . 2 4

M ycetoph ilidae 0 . 0 2 0 . 0 6 0 . 0 3 0 . 0 4 0 . 0 2 0 . 0 2 0 . 0 2 0 0 . 0 3

S ciaridae 2 . 5 2 7 . 1 1 3 . 2 8 4 . 8 3 1 . 6 2 1 . 8 8 2 . 4 7 0 3 . 9 1

Chironom idae 1 . 9 4 5 . 4 7 8 . 2 2 1 2 . 1 2 1 . 0 7 1 . 2 4 3 . 7 4 0 5 . 9 2

Ceratopogonidae 0 . 1 9 0 . 5 3 0 . 2 1 0 . 3 1 0 . 1 6 0 . 1 8 0 . 1 9 0 0 . 3 0

C ecidom yidae 0 . 5 8 1 . 6 4 0 . 2 4 0 . 3 5 0 . 1 8 0 . 2 1 0 . 3 3 0 0 . 5 2

Tabanom orpha 0 . 0 1 0 . 0 3 0 . 1 5 0 . 2 2 0 . 0 6 0 . 0 7 0 . 0 7 0 0 . 1 1

A silidae — — 0 . 5 8 0 . 8 5 — — 0 . 1 9 0 0 . 3 0

H ybotidae 0 . 3 2 0 . 9 0 0 . 9 1 1 . 3 4 1 . 0 9 1 . 2 6 0 . 7 7 0 1 . 2 2

D olichopodidae 2 . 3 2 6 . 5 4 0 . 6 8 1 . 0 0 1 . 2 8 1 . 4 8 1 . 4 3 0 2 . 2 6

P horidae 0 . 6 6 1 . 8 6 1 . 0 8 1 . 5 9 1 . 2 3 1 . 4 3 0 . 9 9 0 1 . 5 7

Lonchopteridae 2 . 8 3 7 . 9 8 0 . 4 5 0 . 6 6 1 . 2 0 1 . 3 9 1 . 4 9 0 2 . 3 6

Pipunculidae 0 . 0 7 0 . 2 0 0 . 0 6 0 . 0 9 0 . 0 7 0 . 0 8 0 . 0 7 0 0 . 1 1

S yrph idae 0 . 2 9 0 . 8 2 0 . 3 2 0 . 4 7 0 . 2 1 0 . 2 4 0 . 2 7 0 0 . 4 3

A ca lyp tra ta e  

( e x c l u d i n g  Chloropidae) 1 0 . 2 4 2 8 . 8 8 3 . 5 6 5 . 2 4 2 1 . 8 3 2 5 . 3 3 1 1 . 8 8 0 1 8 . 8 2

Chloropidae 1 0 . 2 5 2 8 . 9 1 4 4 . 6 0 6 5 . 7 4 4 9 . 9 7 5 8 . 0 0 3 4 . 9 4 0 5 5 . 3 6

C a lyp tra ta e 2 . 1 2 5 . 9 8 2 . 9 2 4 . 3 0 6 . 1 0 7 . 0 8 3 . 7 0 0 5 . 8 6

As regards Nematocera, the most abundant on meadows were Chironomidae, 
accounting for approximately 6% of all the sampled Diptera (Tab. 7). Not all 
the species sampled on meadows were closely associated with this type of habitat, 
as only the species which complete their larval development cycle in soil belong 
to this group, whereas larvae of a large proportion of Chironomidae develop in 
adjacent water basins, and enter meadows only occasionally (De ms к a 1989).

Among saprophagous Diptera, Sciaridae, Lonchopteridae and Phoridae were 
rather abundant. It should be stressed that hardly any individuals of the family 
Stratiomyidae were recorded, the sampled material having included only a few 
species of coprophagous Diptera of the genera Geosargus and Chloromyia.

As regards Diptera feeding on blood of homoiothermal animals, they were 
represented by rather scarce Culicidae and Ceratopogonidae. Also Tabanidae 
occurred on the moist meadows in very little numbers, the most numerous ha
ving been small species of the genera Chrysops and Haematopota.

The second abundant group of invertebrates on the studied meadows were 
Homoptera-Auchenorrhyncha (Tab. 6). They form a trophically uniform group,
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evidently associated with grass communities, which in consequence of their 
high ecological amplitude makes possible the observation of man-caused changes 
in meadow zoocoenoses. Out of 70 species found on the studied moist meadows, 
the most abundant were: Macrosteles laevis, Javesella pellucida, Deltocephalus 
puli cans, Arthaldeus pascuellus and Psammotettix confinis (C hudzicka 1989). 
The species in question, M. laevis and J. pellucida in particular, were observed 
to be a regular and dominating element in the communities of Homoptera-Auchenor- 
rhyncha on a majority of cultivated meadows (A ndrzejew ska 1971, 1976, 1979). 
From the studies on Homoptera fauna conducted by other authors it follows that 
a majority of species dominating on the Mazovian Lowland also dominated on 
moist meadows located in other regions within the range of the temperate climatic 
zone in Europe (D oskoćil, H ûrka 1962, M archand  1953).

The third in abundance group of insects prevailing on the Mazovian moist 
meadows were Hymenoptera (Tab. 6). Like Diptera, this group was marked 
for a large heterogenesity. The most numerous were parasitic Hymenoptera (appro
ximately 80%). The sampled material included 719 species of 29 families. Among 
Chalcidoidea, the dominating on the moist meadows was Semiotellus mundus — 
the parasite of leaf-mining Diptera of the families Chloropidae, Agromyzidae and 
Cecidomyidae. Also Anaphes stygius and Anagarus atomus, the parasitoids of piercing 
phytophage larvae, were abundant (G łogow ski 1989). Quite numerous were 
also parasitoids of leaf-mining phytophages of the subfamilies Alysiinae and Opii- 
nae (Braconoidea). The dominating species comprised Orthostigma maculipes, 
Chorebus senilis, Dacnusa maculipes and Opius exiguua (M arczak 1989).

Among Proctotrupoidea two species dominated on the meadows, namely 
Platygaster verrucosa and Trichopria inermis. The former parasitizes on leaf- 
-mining insects and reaches high abundances on mown meadows in particular, 
while the latter — the parasitoid of coprophagous Diptera — was very numerous 
on the pasture (G arbarczyk 1989).

Out of 282 species of Ichneumonidae, as many as 160 were parasitoids of 
phytophagous insects. The remaining species parasitized in other zoophages 
and saprophages. Among parasitoids of phytophages dominated: Aclatus minutus, 
a parasitoid of spiders’ egg deposits and Stenomacrus sp., parasitizing on larvae 
of saprophagous Diptera (Saw oniew icz 1989).

Apart from parasitic Hymenoptera, there also were much less abundant, 
predatory Hymenoptera of the genera Sphaecidae, Vespidae, Pompilidae and 
Chrysididae (Skibińska 1989).

As regards Apidae, the species most frequently occurring on the studied 
meadows included: Andrena haemorrhoa, Lasioglossum calceatum and Apis melli- 
fera (Banaszak 1989).

Abundance of phytophagous Hymenoptera (Symphyta) on the studied mea
dows was very low. Ametastegia glabrata and Athalia rosae dominated among 
the 45 specified species (G niazdow ska 1989).
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Apart from the insect groups mentioned above, the following also occurred 
abundantly on the studied meadows: Thysanoptera, Aphidodea and Heteroptera 
(Tab. 6). The most abundant among Coleopter a were phytophagous species of 
Curculionidae, Barypithes pellucidus being dominant, and of Chrysomelidae. Preda
tory Coleoptera of the herbaceous layer were scantily represented by Coccinellidae.

The studied meadows did not abound in Orthoptera. Out of the six distin
guished species, distinctly dominated Chorthippus albomarginatus, accounting 
for 84% of all Orthoptera (W iniarska, G niazdow ska 1989).

Aranea of grass communities should be dealt with separately. Their abundance 
in the herbaceous layer was very large (Tab. 6), yet they perform a significant 
function in regulation of zoocoenoses of moist meadows, constituting, besides 
predatory Diptera and parasitic Hymenoptera, the most numerous groups of 
reducers.

The fauna of the herbaceous layers on the studied moist meadows of the 
Mazovian Lowland was composed mainly of phytophagous insects. The prevai
ling were phytophages having a sucking mouth apparatus, such as Heteroptera, 
Homop ter a-A uchenorrhyncha, Aphidodea, Psyllidae, or Thysanoptera (Fig. 3). 
Equally large was the group of leaf-mining insects, small Diptera of the group 
Acalyptratae contributing the greatest part. The other leaf-mining insects, such 
as Lepidoptera or Coleoptera, were of secondary importance to meadows. As 
regards phytophages having a grazing mouth apparatus, the most numerous 
were Coleoptera (Curculionidae, Chrysomelidae) and Orthoptera, Lepidoptera and 
Symphyta occurred in small numbers.

The proportion of saprophagous insects to epiphytone was relatively modest

ii h i

F i g .  3 .  P e r c e n t a g e  o f  t r o p h i c  g u i l d s  o f  i n v e r t e b r a t e  f a u n a  i n  t h e  h e r b a c e o u s  l a y e r  o f  m o i s t  m e a d o w s  : 

I  —  p h y t o p h a g e s  : a  —  p i e r c i n g  p h y t o p h a g e s ,  b  —  m i n i n g  p h y t o p h a g e s ,  с  —  g r a z i n g  p h y t o p h a g e s ;

I I  —  z o o p h a g e s ,  I I I  —  s a p r o p h a g e s
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(11%). They were represented mainly by small Diptera, whose larvae developed 
in meadow soil or in cattle manure.

Zoophages included parasitic and predatory Hymenoptera, Diptera and pre
datory Heteroptera, Aranea, Neuroptera and a few Coleoptera. Their proportion 
in the fauna inhabiting the herbaceous layer did not exceed 16% (Fig. 4). Due to 
their function in reducing the number of many insects noxious to meadow crops 
(phytophagous insects) as well as the useful ones (saprophagous and zoophagous 
insects), zoophages are of primary importance in regulating zoocoenoses and 
hence they will be dealt with in details below.

In the group of zoophages on the studied meadows, the most abundant were 
parasitic Hymenoptera (Fig. 4). From the point of view of meadow cultivation, 
large abundance on the studied meadows of parasitoids of phytophagous insects — 
both of leaf-mining insects as well as of piercing phytophages and grazing egzophy- 
tophages — is very advantageous. This group accounted for approximately 50% 
of the total parasitoid abundance (G arbarczyk  1989).

The prevailing were parasitoids of mining phytophages, mainly from Hymeno
ptera of the superfamily Proctotrupoidea (60-80%), and, to a smaller extent, 
of Braconoidea and Chalcidoidea. They parasitized mainly in mining Diptera of 
the family Chloropidae and Agromyzidae, which occurred numerously on the 
studied meadows. The dominating parasitoids were Platygaster verrucosa {Procto
trupoidea), Semiotellus mundus3 Meraporus graminicola and Callitula bicolor (Chalci
doidea).

On the meadows quite high abundance was observed of Hymenoptera parasi
tizing in predators (17%), especially in aphidophages (mainly in aphidophagous 
Syrphidae) — of the subfamily Diplazontinae. Parasites of eggs of Carabidae: 
Trimorus punctulator and T. opacus (Proctotrupoidea) were also abundant.

9 - 7

□
F i g .  4 .  P e r c e n t a g e  o f  p a r t i c u l a r  g r o u p s  o f  z o o p h a g e s  i n  t h e  h e r b a c e o u s  l a y e r  o f  m o i s t  m e a d o w s  : 

I  p a r a s i t o i d s ,  I I  —  p r e d a t o r s ,  a ,  h  —  H ym enoptera ,  b ,  с  —  D ip tera ,  d  —  C oleoptera, e  —  

H eteroptera ,  f  —  A ran ei, g  —  N europtera
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Parasitoids of saprophagous insects constituted approximately 33%. The 
dominating were parasitoids of saprophagous larvae of Diptera, i.e. Opazon 
parvulus and Trichopria verticillata (Proctotrupoidea) and Stenomacrus sp. (Ichneu- 
monidae).

Parasitic Diptera occurring on m eado^  included representatives of the family 
Calliphoridae, with a dominant Pollenia rudis, parasitizing in earthworms. Other 
species of this family infest land snails. Moreover, earthworms are hosts of para
sitic Diptera of the genus Sarcophaga (Sarcophagidae). Diptera of the family 
Tachinidae are included into the group of polyphages. Their hosts are various 
insect groups: Coleoptera, Heter optera, caterpillars of butterflies or Symphyta.

Among Diptera which contribute to reduction of pests, attention should be 
paid to Pipunculidae, which parasitize in Homoptera-Auchenorrhyncha. Their 
abundance on the studied meadows, as evidenced by sample analyses, was relati
vely low (Tab. 7). The dominating species were Alloneura silvatica and Budorylas 
fuscipes — parasites of Macrosteles laevis, i.e. a species of Homoptera-Auchenorrhyn- 
cha, numerously occurring on the meadows (Bańkow ska 1989). The sampled 
material did not contain any Diptera of the family Conopidae, which parasitize 
in Aculeata.

The group of predatory aphidophages comprised Coccinellidae, N  europ ter a, 
some species of Sphaecidae as well as predatory species of flies of the families 
Syrphidae and Chamaemyidae. On the studied moist meadows there were recorded 
six species of zoophagous Coccinellidae with Tythaspis sedecimpunctata as a domi
nant. The abundance of Coccinellidae on particular meadows differed in index 
values ranging between 0.14-0.77 indi^icluals per sweep-net sample (Czechow ska 
1989). Very low abun dance was, estimated of Neuroptera, ranging from 0.01 to
0.06 individuals per sample, as' well as of aphidophagous Aculeata of the family 
Sphaecidae. Six species of aphidophagous Aculeata were sampled on the studied 
meadows, namely: Passatoecus singular is, Stignus pendulus, Mimumesa dahlbomi, 
Psenulus fuscipennis and Ps. schnecki (Skibińska 1989). More abundant were 
predatory Syrphidae, i.e. 0.07-0.21 individuals per sample. The dominants inclu
ded the following spec ies: Sphaerophoria scripta, S. menthastri, Melanostoma 
mellinum and Platycheirus clypeatus. As regards Chamaemyidae, three species 
dominated on the moist meadows, namely Chamaemyia juncorum, Ch. geniculata 
and Ch. polystigma (Bańkowska 1989).

On the unspecialized predators the most abundant were Aranei, contributing 
from 1.44 individuals per sweep-net sample in Zbroszki to 4.26 in Białołęka. 
The dominating species in the spider community on the studied meadows were 
Pardosa palustris, P. pullata, Pachygnatha degeeri and Tarentula pulverulenta 
(S taręga 1989).

Ectemnius continuus, Oxybellus uniglumis (,Sphaecidae) and Paravespula germa
nica ( Vespidae) were the most abundant representatives of Aculeata on the mea
dows. However, the abundance of Aculeata was low, hence their part in reducing
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animals inhabiting the studied meadows was negligible (Skib ińska 1989). 
Similarly Formicidae, even though fairly numerously sweep-netted, seemed to 
be of secondary importance to this process. They penetrate grass blades in search 
of aphid colonies and to attack newly hatched small Diptera and Heteroptera 
(K ajak et al. 1972).

Hybotidae and Empididae occurred in relatively high abundance among pre
datory Diptera (Tab. 7). Their diet is very diversified — they feed on minute 
flies, Hymenoptera and some Heteroptera. The dominating species of Hybotidae 
on the studied meadows was Platypalpus infectus.

Another significant group of predatory Diptera were Dolichopodidae. Their 
abundance ranged from 0.70 individuals per sample in Chylice to 2.33 in Klem
bów. The dominating on the meadows were small forms belonging to the genus 
Chrysotus, namely Ch. femoratus, Ch. gramineus, Ch. cilipes and slightly larger 
Dolichopus plurnipes, D. longicornis and Sciopus longulus (Bańkowska 1989). 
The other predatory Diptera of the families Asilidae, Rhagionidae and Therevidae 
hardly ever occurred in the sampled material.

V A R I A B I L I T Y  O F  T H E  H E R B A C E O U S  F A U N A

Meadow communities are subject to pronounced changes over the period 
of several years. Species composition and production of plant matter may vary 
on one and the same meadow from year to year depending on weather conditions. 
Consequently, the composition and structure of animal communities on the meadow 
may also change. Furthermore, fauna abundance may also be directly influen
ced by persisting low temperatures or hot and arid summers.

All these factors, which cause fluctuations of fauna over the period of several 
years, make it extremely difficult to evidence changes in animal communities 
which are brought about by human activity solely.

In the course of the three-year studies on the mown meadow at Chylice 
(1981-1983), considerable changes in the abundance of invertebrate fauna were 
noted (Fig. 5). In 1982 a very high increases in the abundance of almost all the 
larger groups of animals was observed. The abundance of both phytophagous 
and zoophagous insects almost doubled as compared to those estimated for 1981 
and 1983. This phenomenon was directly related to weather conditions. The 
weather in 1982 was exceptionally warm and dry. The spring of 1982 came early 
and was unusually warm and sunny; day-time air temperatures in May were well 
over 20°C, which much advanced the development of the first generation of 
many insects found on the meadow. The weather in other years, on the other 
hand, was not so advantageous, as it was marked for long-lasting periods of rain 
and cold. The diagrams of abundance dynamics of more significant groups of 
phytophagous insects over a vegetative season, presented in Figs 6, 7, 8, 9, 10, 
show a pronounced variability.
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1981 1982 1983
F i g .  5 .  F a u n a  a b u n d a n c e  a n d  t h e  a b u n d a n c e s  o f  d o m i n a t i n g  g r o u p s  o n  t h e  r e p e a t e d l y  m o w n  

m e a d o w  a t  C h y l i c e  i n  1 9 8 1 - 1 9 8 3 :  n  —  t h e  n u m b e r  o f  i n d i v i d u a l s  i n  a  s w e e p - n e t  s a m p l e :  

1 —  A phidodea, 2  —  N em atocera, 3  —  Thysanoptera, 4  —  H ym enoptera, 5  —  H om optera-A uche- 

norrhyncha, 6  —  A ca lyp tra ta e  ( D ip tera )

A single-peaked curve of aphid abundance, almost identical in the course of 
the three successive years, is very characteristic. Mass appearance of these insects 
on meadows began in mid-June and ended in mid-July. Autumn appearance was 
not always so clear-cut. A similarly short period of mass appearance was also 
characteristic of Thysanoptera — the curve rose in mid-June, fell abruptly in 
mid-July to culminate again at the end of July.

Heteroptera were noted for an increase in the dynamics of their occurrence 
in May or at the beginning of June and this period lasted all summer long to 
end in August.

Homoptera-Auchenorrhyncha were marked for a multi-apex curve throughout 
the vegetative season. The spring abundance peak caused a mass hatching of 
the first generation of Javesella pellucida; the abundance peaks in summer were 
caused by the two other dominating species, i.e. Macrosteles laevis and Psammo-
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F i g .  6 .  S e a s o n a l  d y n a m i c s  o f  O rthoptera  a b u n d a n c e  o n  t h e  m e a d o w  a t  C h y l i c e :  n  —  t h e  n u m b e r

o f  i n d i v i d u a l s  i n  a  s w e e p - n e t  s a m p l e
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F i g .  7 .  S e a s o n a l  d y n a m i c s  o f  Thysanoptera  a b u n d a n c e  o n  t h e  m e a d o w  a t  C h y l i c e  ( d e n o t a t i o n s  —

a s  i n  F i g .  6 )

tettix confinis, completing on meadows two or, under favourable weather condi
tions, even three generations a year.

A multi-apex curve of abundance dynamics was also recorded for Diptera 
of the family Chloropidae. In the climatic conditions of Poland the dominating 
species of the genus Oscinella produced two or three generations over the vegeta
tive season.

It may be assumed that differences in seasonal dynamics of meadow insects
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F i g .  8 .  S e a s o n a l  d y n a m i c s  o f  Auchenorrhyncha  ( H om optera )  a b u n d a n c e  o n  t h e  m e a d o w  a t  C h y l i c e

( d e n o t a t i o n s  —  s e e  F i g .  6 )

were caused by the number of generations of particular species of animals, which, 
in turn, depended on temperature conditions prevailing in the given period.

Unfavourable effect of grass mowing on the course of abundance dynamics 
of a majority of fauna groups is rather questionable. Mowing may significantly 
affect insects associated with flowers and seeds of herbaceous plants, such as 
Diptera of the families Tephritidae and Cecidomyidae, numerous Thysanoptera 
and certain species of Coleoptera. The remaining groups of phytophagous insects, 
êven after an occasional migration, re-emigrate very rapidly from adjacent crops 
and are sometimes observed to increase their abundance, i.e. Chloropidae or 
Homoptera.

The comparison of the abundance of Oscinella frit on mown and grazed mea
dows to that on totally uncultivated meadows in England revealed that it was 
over ten times greater on the areas overgrown with short cut grass (Southw ood, 
Jep so n  1962). Similar results were arrived at by F ry d lew icz -C iesie lsk a  
(1961), who studied Diptera fauna on natural and cultivated meadows in Poland. 
The present studies on dynamics of fauna on the cultivated moist meadows fully 
confirmed the previous findings.

The phenomenon may be explained by the fact that young, growing grass blades
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F i g .  9 .  S e a s o n a l  * d y n a m i c s  o f  Aphidodea  a b u n d a n c e  o n  t h e  m e a d o w  a t  C h y l i c e  ( d e n o t a t i o n s  —

s e e  F i g .  6 )

are by far a better food resource for many insects than old, lignified during 
summer, grass blades on uncultivated meadows.

Various types and intensities of meadow exploitation cause marked changes 
in the abundance of many fauna crops, their species composition and dominance 
structure.

On the studied meadows of the Mazovian Lowland there was recorded over 
a two times greater invertebrate abundance in the herbaceous layer on the pasture 
(Zbroszki) as compared to mown and mown-grazed meadows (Tab. 6). The 
mown-grazed meadows (Białołęka, Klembów), extensively cultivated and hardly 
ever fertilized, were marked for an abundant and diversified fauna. On the mown 
meadow at Chylice, intensively exploited and fertilized with NPK, a depletion 
in fauna was observed, namely several species of many animal groups were subject 
to decrease in number and an increase was noted in the abundance of phyto
phagous groups, such as Homoptera-Auchenorrhyncha or phytophagous Diptera. 
The greatest fauna depletion and unfavourable structural changes in many in
vertebrate communities were observed on the intensively cattle-grazed pasture 
at Zbroszki. Here an increase was noted in the number of Homoptera-Atichenorrhyrt- 
cha3 Apidodea, phytophagous Diptera of the family Chloropidae in particular, 
coprophagous species of the families Sepsidae and Sphaeroceridae as well as parasi-
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F i g .  1 0 .  S e a s o n a l  d y n a m i c s  o f  Chloropidae  ( D ip tera )  a b u n d a n c e  o n  t h e  m e a d o w  a t  C h y l i c e

( d e n o t a t i o n s  —  s e e  F i g .  6 )

tic Hymenoptera. The abundance of predatory Diptera and Aranea was much 
reduced at the same time.

According to intensity of meadow exploitation, there may be observed varied 
tendencies in the structure of particular animal communities (Figs 11, 12). In the 
gradient of the degree of meadow exploitation there may be noted:

1. An increase in the community abundance along with an impoverishment 
of species composition. This tendency was observed in the case of Diptera of the 
family Chloropidae, where always dominated the same three species of the genus 
Oscinella.

2. An increase in the community abundance, at a steady number of species. 
Diversification of dominance structure was also noted. A typical example were 
Homoptera-Auchenorrhyncha, with Macrosteles laevis and Psammotettix confinis 
dominating on the mown meadow and Deltocephalus pulicaris on the pasture.

3. A decrease in the community abundance and a marked depletion of species 
composition. Often the abundances of several dominating species may also increa
se. Such tendencies were observed at certain communities of phytophages, namely 
Orthoptera, Lepidoptera and Symphyta, and Chrysomelidae among Coleoptera. 
Furthermore, it was also noted at some groups of saprophagous Diptera and a ma-
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F i g .  1 1 .  R e l a t i o n  b e t w e e n  t h e  n u m b e r  o f  s p e c i e s  ( N )  o f  s o m e  i n v e r t e b r a t e  g r o u p s  a n d  t h e  t y p e  o f  

m e a d o w  e x p l o i t a t i o n :  I  —  m o w n - g r a z e d  m e a d o w ,  I I  —  f e r t i l i z e d ,  m u l t i - m o w n  m e a d o w .  I I I  —  

p a s t u r e ;  a  —  Auchenorrhyncha, b  —  A ranei,  с  —  A grom yzidae,  d  —  Chloropidae, e  —  Chrysom eli-

dae ,  f  —  D olichopodidae

jority of representatives of Nematocera, i.e. Sciomyzidae and Ephydridae. Further
more, in the same way reacted numerous groups of zoophages, especially spiders 
and predatory Diptera of the families Dolichopodidae and Syrphidae.

In conclusion of the findings of the research on the moist meadow fauna it 
may be said that an increase in human interference is subsequently followed by 
unfavourable changes in the fauna of cultivated meadows. Hence there may be 
observed a depletion of the species abundance, whole groups of animals being 
eliminated, and a vehement increase may be noted in the abundance of certain 
phytophagous insects, causing great losses in green matter. At the same time the 
number of zoophages, i.e. spiders and predatory and parasitic insects, drops 
down (Fig. 13). Moreover, a decrease is visible in the proportion of specialized 
reducers, i.e. aphidophages, at a simultaneous increase in that of aphides (Fig. 14).
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n
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p l o tIIIIII

F i g .  1 2 .  A b u n d a n c e  c h a n g e s  i n  s o m e  i n v e r t e b r a t e  c o m m u n i t i e s  d u e  t o  t h e  t y p e  o f  m e a d o w  u t i l i 

z a t i o n :  I  —  m o w n - g r a z e d  m e a d o w ,  I I  —  f e r t i l i z e d ,  m u l t i - m o w n  m e a d o w s ,  I I I  —  p a s t u r e ;  

a — Auchenorrhyncha ,  b  —  Chloropidae ,  с  —  H ym enoptera, d  —  A ranei,  e  —  A phidodea;  n  —

a b u n d a n c e  i n d e x

Meadows are primarily inhabited by animals preferring open areas, however, 
there also may be found ubiquitous species, which can flourish equally well in 
forest environments. Many meadow species may also be found on crop fields, 
especially on perennial crops of Papillionaceae as well as on cereals and root 
plants.

The greatest number of species was identified as the types of a wide range 
of ecological tolerance, i.e. poly- or even eurytopic ones. Stenotopic species were 
scanty.

A majority of invertebrate species occurring on the moist meadows might 
have been classified as mesohygrophiles and, in the case of some groups, even 
xerophiles (e.g. Collembola, certain groups of Diptera).

Species of wide geographical ranges prevailed in a majority of animal groups. 
This is typical of semi-natural and man-made environments. The most numerous 
were Palaearctic and Holarctic elements, the elements of narrower ranges, the 
Euro-Siberian and European to begin with, occurring scantily. Species of wide 
geographical ranges contributed mostly on the most modified areas, i.e. on ferti
lized meadows and pastures.

/
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F i g .  1 3 .  P e r c e n t a g e  o f  p h y t o p h a g e s  ( a )  a n d  z o o p h a g e s  ( b )  a b u n d a n c e s  o n  v a r i o u s l y  e x p l o i t e d  

m e a d o w s  : I  —  m o w n - g r a z e d  m e a d o w ,  I I  —  f e r t i l i z e d ,  m u l t i - m o w n  m e a d o w ,  I I I  —  p a s t u r e

h ii XI

F i g .  1 4 .  P e r c e n t a g e  o f  t h e  a b u n d a n c e s  o f  a p h i d o p h a g e s  ( a )  a n d  a p h i d e s  ( b )  o n  m e a d o w s :  I  —  

m o w n - g r a z e d  m e a d o w ,  I I  —  f e r t i l i z e d ,  m u l t i - m o w n  m e a d o w ,  I I I  —  p a s t u r e

P o l s k a  A k a d e m i a  N a u k

I n s t y t u t  Z o o l o g i i

u l .  W i l c z a  6 4 ,  0 0 - 6 7 9  W a r s z a w a

R E F E R E N C E S

A n d r z e j e w s k a  L .  1 9 7 1 .  P r o d u c t i v i t y  i n v e s t i g a t i o n  o f  t w o  t y p e s  o f  m e a d o w s  i n  t h e  V i s t u l a  V a l l e y .  

V I .  P r o d u c t i o n  a n d  p o p u l a t i o n  d e n s i t y  o f  l e a f h o p p e r  ( Hontoptera-Auchenorrhyncha )  c o m 

m u n i t i e s .  E k o l .  P o l . ,  1 9 :  1 5 1 - 1 7 2 .
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A n d r z e j e w s k a  L .  1 9 7 6 .  T h e  i n f l u e n c e  o f  m i n e r a l  f e r t i l i z a t i o n  o f  t h e  m e a d o w  p h y t o p h a g o u s  

f a u n a .  P o l .  E c o l .  S t u d . ,  2 :  9 3 - 1 1 0 .

A n d r z e j e w s k a  L .  1 9 7 9 .  H e r b i v o r o u s  f a u n a  a n d  i t s  r o l e  i n  t h e  e c o n o m y  o f  g r a s s l a n d  e c o s y s t e m s .

I .  H e r b i v o r e s  i n  n a t u r a l  a n d  m a n a g e d  m e a d o w s .  P o l .  E c o l .  S t u d . ,  5 :  5 - 4 4 .

B a l o g h  J . j  L o k s a  J .  1 9 4 8 .  Q u a n t i t a t i v  b i o s o z i o l o g i s c h e  U n t e r s u c h u n g  d e r  A r t h r o p o d e n w e l t  

u n g a r i s c h e n  S a n d g e b i e t e .  A r c h .  B i o l .  H u n g . ,  S e r .  2 ,  1 8 :  6 5 - 1 0 0 .

B a n a s z a k  J .  1 9 8 9 .  B e e s  (A poidea)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  

Z o o l . ,  4 3  : 2 7 9 - 2 8 7 .

B a ń k o w s k a  R .  1 9 8 9 a .  Dolichopodidae  ( D ip tera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  3 1 5 - 3 2 7 .

B a ń k o w s k a  R .  1 9 8 9 b .  H o v e r  f l i e s  ( D ip tera ,  Syrphidae)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  

L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  3 2 9 - 3 4 7 .

B a ń k o w s k a  R .  1 9 8 9 c .  Pipur.culidae  (D ip tera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  3 4 9 - 3 5 1 .

B i l ÿ  S . ,  P a v l i ö e k  J .  1 9 7 0 .  A  c o m p a r i s o n  o f  t h e  s o i l  c o l e o p t e r o u s  f a u n a  i n  t h r e e  t y p e s  o f  m e a d o w s  

i n  B o h e m i a .  A c t a  E n t .  B o h e m o s l o v . ,  6 7 :  2 8 7 - 3 0 3 .

B o n e s s  M .  1 9 5 3 .  D i e  F a u n a  d e r  W i e s e n  u n t e r  b e s o n d e r e r  B e r ü c k s i c h t i g u n g  d e r  M a h d .  Z .  M o r p h .

ö k o l .  T i e r e ,  4 2 :  2 2 5 - 2 7 7 .

B r e y m e y e r  A .  ( e d . ) .  1 9 7 1 .  P r o d u c t i v i t y  i n v e s t i g a t i o n  o f  t w o  t y p e s  o f  m e a d o w s  i n  t h e  V i s t u l a  

V a l l e y .  E k o l .  P o l . ,  1 9 :  7 - 1 9 .

C h u d z i c k a  E .  1 9 8 9 .  L e a f h o p p e r s  ( H om optera ,  Auchenorrhyncha)  o f  m o i s t  m e a d o w s  o n  t h e  M a 

z o v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  9 3 - 1 1 8 .

C o l e  B .  J .  1 9 8 0 .  T r o p h i c  s t r u c t u r e  o f  a  g r a s s l a n d  i n s e a  c o m m u n i t y .  N a t u r e ,  2 8 8 ,  6  N o v . :  7 6 - 7 7 .  

C z e c h o w s k i  W . ,  G a r b a r c z y k  H . ,  P i s a r s k i  В . ,  S a w o n i e w i c z  J .  ( e d s ) .  1 9 8 2 .  S p e c i e s  c o m p o 

s i t i o n  a n d  o r i g i n  o f  t h e  f a u n a  o f  W a r s a w .  P a r t  2 ,  3 .  M e m o r a b i l i a  Z o o l . ,  3 6 .

C z e c h o w s k i  W . ,  P i s a r s k i  В .  ( e d s ) .  1 9 8 1 .  S p e c i e s  c o m p o s i t i o n  a n d  o r i g i n  o f  t h e  f a u n a  o f  W a r s a w .

P a r t  I .  M e m o r a b i l i a  Z o o l . ,  3 4 .

C z e c h o w s k i  W .  1 9 8 9 .  C a r a b i d  b e e t l e s  ( Coleopter a ,  Carabidae )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o 

v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  1 4 1 - 1 6 7 .

C z e c h o w s k a  W .  1 9 8 9 .  Coccinellidae  (Coleoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  1 8 5 - 1 9 9 .

D  e m s k a  L .  1 9 8 9 .  N em atocera  (D ip tera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  

Z o o l . ,  4 3 :  3 0 3 - 3 1 3 .

D o s k o ć i l  J . ,  H u r k a  K .  1 9 6 2 .  E n t o m o f a u n a  l o u k y  ( s v a z  Arrhenatherion elatoris) i  j e j i  v y v o j .

R o z p r a v y  C S A V ,  R a d a  M a t .  P n r .  V ë d . ,  7 2 :  1 - 9 9 .

D ü n g e r  W .  1 9 8 3 .  T i e r e  i m  B o d e n .  3 .  A u f l .  D i e  N e u e  B r e h m - B ü c h e r e i ,  3 2 7 .

E v a n s  F .  C . ,  M u r d o c h  W .  W .  1 9 6 8 .  T a x o n o m i e  c o m p o s i t i o n ,  t r o p h i c  s t r u c t u r e  a n d  s e a s o n a l  

o c c u r r e n c e  i n  a  g r a s s l a n d  i n s e c t  c o m m u n i t y .  J .  A n i m .  E c o l . ,  3 7 :  2 5 9 - 2 7 3 .

F o r d  J .  1 9 3 5 .  T h e  a n i m a l  p o p u l a t i o n  o f  a  m e a d o w  n e a r  O x f o r d  J .  A n i m .  E c o l . ,  4 :  1 9 5 - 2 0 7 .  

F r y d l e w i c z - C i e s i e l s k a  Z .  1 9 6 1 .  P o r ó w n a n i e  f a u n y  D ip tera  n a  ł ą k a c h  s z t u c z n y c h  i  n a t u r a l n y c h  

w  o k o l i c y  K u w a s ó w  n a d  B i e b r z ą .  E k o l .  P o l . ,  9 :  3 1 7 - 3 4 2 .

F r a n z  H .  1 9 5 0 .  B o d e n z o o l o g i e  a l s  G r u n d l a g e  d e r  B o d e n p f l e g e .  A k a d e m i e - V e r  l a g ,  B e r l i n .  

F r e n z e l  G .  1 9 3 6 .  U n t e r s u c h u n g e n  ü b e r  d i e  T i e r w e l t  d e s  W i e s e n b o d e n s  F i s c h e r - V e r l a g ,  J e n a .  

G a r b a r c z y k  H .  1 9 8 9 .  P r o c t o t r u p o i d  w a s p s  ( H ym enoptera ,  P roctotrupoidea  s e n s u  l a t o )  o f  m o i s t  

m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3  : 2 0 7 - 2 3 2 .

G ł o g o w s k i  S .  1 9 8 9 .  Chalcidoidea  ( H ym enoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  2 3 3 - 2 4 7 .

G n i a z d o w s k a  M .  1 9 8 9 .  S ym ph yta  ( H ym enoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  

M e m o r a b i l i a  Z o o l . ,  4 3  : 2 0 1 - 2 0 5 .
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H e n d e r s o n  J .  F . ,  W h i t t a k e r  J .  M .  1 9 7 7 .  T h e  e f f i c i e n c y  o f  a n  i n s e c t  s u c t i o n  s a m p l e r  i n  g l a s -  

s l a n d .  E c o l .  E n t o m o l o g y ,  2 :  5 7 - 6 0 .

H u t c h i n s o n  K .  J . ,  K i n g  K .  L .  1 9 8 0 .  T h e  e f f e c t s  o f  s h e e p  s t o c k i n g  l e v e l  o n  i n v e r t e b r a t e  a b u n 

d a n c e ,  b i o m a s s  a n d  e n e r g y  u t i l i z a t i o n  i n  a  t e m p e r a t e ,  s o w n  g r a s s l a n d .  J .  A p p l .  E c o l . ,  1 7 :  

3 6 9 - 3 8 7 .

K a j a k  A . ,  B r e y m e y e r  A . ,  P ę t a ł  J . ,  O l e c h o w i c z  E .  1 9 7 2 .  T h e  i n f l u e n c e  o f  a n t s  o n  t h e  m e a d o w  

i n v e r t e b r a t e s .  E k o l .  P o l . ,  2 0 :  1 6 3 - 1 7 1 .

K a s p r z a k  К .  1 9 8 1 .  W a z o n k o w c e  ( E nchytraeidae ,  O ligochaeta ) .  I n :  Z o o c e n o l o g i c z n e  p o d s t a w y  

k s z t a ł t o w a n i a  ś r o d o w i s k a  p r z y r o d n i c z e g o  o s i e d l a  m i e s z k a n i o w e g o  B i a ł o ł ę k a  D w o r s k a  w  W a r 

s z a w i e .  I .  S k ł a d  g a t u n k o w y  i  s t r u k t u r a  f a u n y  t e r e n u  p r o j e k t o w a n e g o  o s i e d l a  m i e s z k a n i o w e g o .  

F r a g m .  F a u n .  W a r s z a w a ,  2 6 :  6 5 - 7 6 .

L e u t h o l d  R .  1 9 6 1 .  V e r g l e i c h e n d e  U n t e r s u c h u n g e n  d e r  T i e r w e l t  v e r s c h i e d e n e r  W i e s e n b ö d e n  i m  

o b e r b a y e r i s c h e n  R a u m ,  u n t e r  b e s o n d e r e r  B e r ü c k s i c h t i g u n g  d e r  C o l l e m b o l e n .  Z .  A n g .  E n t . ,  

4 :  1 - 5 0 .

Ł u c z a k  J .  ( e d . ) .  1 9 7 6 .  I B P  G r a s s l a n d  M e e t i n g  ( D z i e k a n ó w  L e ś n y  n e a r  W a r s a w  6 - 1 2  J u l y  1 9 7 3 ) .  

P o l .  E c o l .  S t u d . ,  2 :  6 - 1 6 9 .

M a j z l a n  O .  1 9 8 5 .  S p o l e C e n s t v a  p ô d n y c h  k o l e o p t e r  l û k  a  l e s o v  B r a t i s l a v y .  I n :  Z b o m i k  r e f e r a t o v  

z  k o n f e r e n c i e  „ Z o o c e n ó z y  u r b â n n y c h  a  s u b u r b â n n y c h  c e l k o v  s o  z v l â s t n y m  a k c e n t o m  n a  

p o d m i e n k y  B r a t i s l a v y ”  ( e d .  b y  F e r i a n o v a - M u s â r o v â  Z . ,  H a l g o s  J . ) .  S l o v .  Z o o l .  S p o l .  p r i  

S A V .  B r a t i s l a v a ,  p p .  1 4 5 - 1 4 8 .

M a r c h a n d  H .  1 9 5 3 .  D i e  B e d e u t u n g  d e r  H u e s c h r e c k e n  u n d  S c h n a b e l k e r f e  a l s  I n d i k a t o r e n  v e r s 

c h i e d e n e r  G r a s l a n d t y p e n .  B e i t r .  E n t o m o l . ,  3 :  1 1 6 - 1 6 2 .

M a r c z a k  P .  1 9 8 9 .  Braconidae  (H ym enoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e 

m o r a b i l i a  Z o o l . ,  4 3  : 2 6 5 - 2 7 7 .

M a r g o w s k i  Z . ,  P r u s i n k i e w i c z  Z .  1 9 5 5 .  T h e  i n f l u e n c e  o f  e c o l o g i c a l  f a c t o r s  o n  t h e  o c c u r r e n c e  

a n d  v i t a l  a c t i v i t i e s  o f  t h e  s m a l l  s o i l  f a u n a .  B a d .  F i z j o g r .  P o l .  Z a c h . ,  P o z n .  T o w .  P r z y j a c i ó ł  

N a u k ,  2 :  1 - 3 1 .

M o r r i s  M .  G .  1 9 6 7 .  D i f f e r e n c e s  b e t w e e n  t h e  i n v e r t e b r a t e  f a u n a s  o f  g r a z e d  a n d  u n g r a z e d  c h a l k  

g r a s s l a n d .  I .  R e s p o n s e s  o f  s o m e  p h y t o p h a g o u s  i n s e c t s  t o  c e s s a t i o n  o f  g r a z i n g .  J .  A p p l .  E c o l . ,  4 :  

4 5 9 - 4 7 4 .

M o r r i s  M .  G .  1 9 6 8 .  D i f f e r e n c e s  b e t w e e n  t h e  i n v e r t e b r a t e  f a u n a s  o f  g r a z e d  a n d  u n g r a z e d  c h a l k  

g r a s s l a n d .  I I .  T h e  f a u n a s  o f  s a m p l e  t u r v e s .  J .  A p p l .  E c o l . ,  5 :  6 0 1 - 6 1 1 .

M o r r i s  M .  G .  1 9 6 9 .  D i f f e r e n c e s  b e t w e e n  t h e  i n v e r t e b r a t e  f a u n a s  o f  g r a z e d  a n d  u n g r a z e d  c h a l k  

g r a s s l a n d .  I I I .  T h e  h e t e r o p t e r o u s  f a u n a .  J .  A p p l .  E c o l . ,  6 :  4 7 5 - 4 8 7 .

M o r r i s  M .  G .  1 9 7 1 .  D i f f e r e n c e s  b e t w e e n  t h e  i n v e r t e b r a t e  f a u n a s  o f  g r a z e d  a n d  u n g r a z e d  c h a l k  

g r a s s l a n d .  I V .  A b u n d a n c e  a n d  d i v e r s i t y  o f  H om optera-Auchenorrhyncha. J .  A p p l .  E c o l . ,  8 :  

3 7 - 5 2 .

N o w a k o w s k i  E .  1 9 8 9 .  C l i c k - b e e t l e s  ( Coleoptera, E lateridae)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  

L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  1 2 7 - 1 3 9 .

N o w a k o w s k i  J .  T .  1 9 8 9 .  D ip tera  A ca lyp tra ta e  ( e x c l u d i n g  Chloropidae)  o f  m o i s t  m e a d o w s  o n  

t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  3 7 1 - 4 1 3 .

O l e c h o w i c z  E .  1 9 7 1 .  P r o d u c t i v i t y  i n v e s t i g a t i o n  o f  t w o  t y p e s  o f  m e a d o w s  i n  t h e  V i s t u l a  v a l l e y .  

V I I I .  T h e  n u m b e r  o f  e m e r g e d  D ip tera  a n d  t h e i r  e l i m i n a t i o n .  E k o l .  P o l . ,  1 9 :  1 8 3 - 1 9 5 .

P i l i p i u k  I . ,  S z y b k o w s k a  R .  1 9 8 9 .  E a r t h w o r m s  ( Lum bricidae)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o 

v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  3 1 - 3 5 .

R a b e l e r  W .  1 9 5 2 .  D i e  T i e r g e s e l s c h a f t e n  h a n n o v e r s c h e r  T a l f e t t w i e s e n  ( Arrthenatheretum  d a to n s ) .  

M i t t .  F l o r . - S o z i o l .  A r b e i t - s g e m e i n s c h . ,  N .  F . ,  3 .

R y c h n o v s k â  M .  ( e d . ) .  1 9 7 9 .  P r o g r e s s  R e p o r t  o n  M A B  P r o j e c t  N o .  9 1 :  F u n c t i o n  o f  g r a s s l a n d s  

i n  s p r i n g  r e g i o n  —  K a m e n i ć k y  P r o j e c t ,  B r n o .
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S a  w o n i e w i c z  J .  1 9 8 9 .  Ichneumonidae (H ym enoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  2 4 9 - 2 6 3 .

S i e d l a r  E .  1 9 8 9 .  Chloropidae ([Diptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  

Z o o l . ,  4 3 :  3 5 3 - 3 7 0 .

S k i b i ń s k a  E .  1 9 8 9 .  P r e d a t o r y  A culea ta  (H ym enoptera )  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w 

l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  2 8 9 - 2 9 6 .

S o u t h w o o d  T . ,  J e p s o n  W .  1 9 6 2 .  T h e  p r o d u c t i v i t y  o f  g r a s s l a n d  i n  E n g l a n d  f o r  Oscinella f r i t  ( I . )

0Chloropidae)  a n d  o t h e r  s t e m b o r i n g  D ip tera .  B u l l .  E n t .  R e s e a r c h ,  5 3 :  3 9 5 - 4 0 7 .

S t a r ę g a  W .  1 9 8 9 .  S p i d e r s  (A ran ei)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  

Z o o l . ,  4 3  :  3 7 - 6 0 .

S t e r z y ń s k a  M .  1 9 8 9 .  S p r i n g t a i l s  ( Collembola)  o f  m o i s t  m e a d o w s  o n  t h e  M a z o v i a n  L o w l a n d .

M e m o r a b i l i a  Z o o l . ,  4 3 :  6 1 - 8 1 .

W i n i a r s k a  G . ,  G n i a z d o w s k a  M .  1 9 8 9 .  G r a s s h o p p e r s  ( O rthoptera )  o f  m o i s t  m e a d o w s  o n  t h e  

M a z o v i a n  L o w l a n d .  M e m o r a b i l i a  Z o o l . ,  4 3 :  8 3 - 9 2 .

W i t s a c h  W .  1 9 7 5 .  E i n e  q u a n t i t a t i v e  K e s c h e r m e t h o d e  z u r  E r f a s s u n g  d e r  e p i g ä i s c h e n  A r t h r o p o -  

d e n - F a u n a .  E n t o m o l .  N a c h r . ,  8 :  1 2 3 - 1 2 8 .

W o o d  T .  G .  1 9 6 6 .  T h e  f a u n a  o f  g r a s s l a n d  s o i l s  w i t h  s p e c i a l  r e f e r e n c e  t o  A c a ri  a n d  Collembola. 

P r o c »  N .  Z .  E c o l .  S o c . ,  1 3 :  7 9 - 8 5 .

S T R U K T U R A  F A U N Y  Ł Ą K  Ś W I E Ż Y C H  N I Z I N Y  M A Z O W I E C K I E J

STRESZCZENIE

A u t o r z y  p r z e d s t a w i a j ą  s y n t e t y c z n e  o p r a c o w a n i e  w y n i k ó w  b a d a ń  n a d  f a u n ą  b e z k r ę g o w c ó w  

l ą k  ś w i e ż y c h  N i z i n y  M a z o w i e c k i e j ,  p r o w a d z o n y c h  w  l a t a c h  1 9 7 9 - 1 9 8 3  p r z e z  Z a k ł a d  Z o o c e n o l o g i i  

I n s t y t u t u  Z o o l o g i i  P A N  w  W a r s z a w i e .

W  f a u n i e  g l e b o w e j  n a j w a ż n i e j s z ą  r o l ę  o d g r y w a  p o z i o m  d e s t r u e n t ó w .  W  g l e b a c h  b a d a n y c h  

l ą k  s t w i e r d z o n o  w y s t ę p o w a n i e  k o m p e n s a q i  i l o ś c i o w e j  m i ę d z y  m i k r o s a p r o f a g a m i  a  m a k r o s a p r o f a -  

g a m i  ( r y s .  1 ) .  W ś r ó d  t y c h  o s t a t n i c h  n a j i s t o t n i e j s z ą  r o l ę  o d g r y w a j ą  Lum bricidae  o r a z  l a r w y  D ip tera . 

Isopoda  i  D iplopoda  o s i ą g a j ą  t u  d o ś ć  n i s k i e  z a g ę s z c z e n i e .  W  g l e b a c h  ł ą k o w y c h  s t w i e r d z o n o  w y r a ź n ą  

d o m i n a c j ę  f o r m  r y z o f a g i c z n y c h  w ś r ó d  l a r w  Coleoptera  ( t a b l .  5 ) ,  j e d y n i e  n a  ł ą k a c h  b a r d z i e j  w i l g o t 

n y c h  p r z e w a ż a j ą  l a r w y  d r a p i e ż n y c h  c h r z ą s z c z y .  U d z i a ł  f o r m  p a n t o f a g i c z n y c h  n i e  p r z e k r a c z a  1 1 % .

W  w a r s t w i e  e p i g e o n u  d o m i n u j ą c ą  g r u p ą  s ą  d r a p i e ż c e  —  p a j ą k i  o r a z  l i c z n e  g a t u n k i  c h r z ą s z c z y  

z w ł a s z c z a  z  r o d z i n  C arabidae  i  Staphylin idae. W y s t ę p u j e  t a k ż e  s p o r o  f o r m  p a n t o f a g i c z n y c h  w ś r ó d  

C arabidae  o r a z  Form icidae. U d z i a ł  f i t o f a g ó w ,  a  z w ł a s z c z a  s a p r o f a g ó w ,  j e s t  z n i k o m y .

N a  z r ó ż n i c o w a n i e  l i c z e b n o ś c i  p o s z c z e g ó l n y c h  g r u p  z w i e r z ą t  b e z k r ę g o w y c h ,  z a s i e d l a j ą c y c h  

w a r s t w ę  z i e l n ą  ł ą k ,  d e c y d u j ą c y  w p ł y w  m a j ą  z a r ó w n o  w a r u n k i  a t m o s f e r y c z n e ,  l o k a l n e  w a r u n k i ,  

s i e d l i s k o w e ,  j a k  i  s p o s ó b  u p r a w y  ł ą k i .

N a  ł ą k a c h  ś w i e ż y c h  N i z i n y  M a z o w i e c k i e j  n a j w y ż s z ą  l i c z e b n o ś ć  o s i ą g a j ą  m u c h ó w k i ,  n a s t ę p n i e  

p i e w i k i ,  b ł o n k ó w k i  i  p r z y l ż e ń c e  ( t a b l .  6 ) .

W  w a r s t w i e  z i e l n e j  f a u n ę  b a d a n y c h  ł ą k  s t a n o w i ą  g ł ó w n i e  o w a d y  r o ś l i n o ż e r n e .  N a j b a r d z i e j  

l i c z e b n ą  g r u p ą  s ą  f i t o f a g i  o  s s ą c y m  a p a r a c i e  g ę b o w y m ,  j a k :  p l u s k w i a k i  r ó ż n o s k r z y d ł e ,  p i e w i k i ,  

m s z y c e ,  k o l i s z k i  i  p r z y l ż e ń c e  ( r y s .  3 ) .  D r u g ą  c o  d o  l i c z e b n o ś c i  g r u p ą  w ś r ó d  r o ś l i n o ż e r c ó w  s ą  o w a d y  

m i n u j ą c e ,  z  k t ó r y c h  n a j w i ę k s z y  u d z i a ł  m a j ą  d r o b n e  m u c h ó w k i  z  g r u p y  A ca lyp tra ta e .  P o z o s t a ł e  

m i n o w c e ,  j a k  m o t y l e  ( L epidoptera )  c z y  c h r z ą s z c z e  ( Coleoptera ) ,  w y s t ę p u j ą  n a  ł ą k a c h  w  m n i e j s z y c h  

l i c z e b n o ś c i a c h .  W ś r ó d  o w a d ó w  r o ś l i n o ż e r n y c h  o  g r y z ą c y m  a p a r a c i e  g ę b o w y m  n a j w i ę c e j  j e s t  

c h r z ą s z c z y  ( Curculionidae, Chrysom elidae)  i  s z a r a ń c z a k ó w  ( O rthoptera ) .  M o t y l e  i  r o ś l i n i a r k i  w y s t ę 

p u j ą  w  n i e w i e l k i c h  l i c z e b n o ś c i a c h .
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1
U d z i a ł  s a p r o f a g i c z n y c h  o w a d ó w  w  e p i f y t o n i e  j e s t  s t o s u n k o w o  s k r o m n y  ( 1 1 % ) .  S ą  o n e  g ł ó w n i e  

r e p r e z e n t o w a n e  p r z e z  d r o b n e  m u c h ó w k i ,  k t ó r y c h  l a r w y  r o z w i j a j ą  s i ę  w  g l e b i e  ł ą k o w e j  l u b  w  n a 

w o z i e  b y d l ę c y m .

Z o o f a g i  o b e j m u j ą  p a s o ż y t n i c z e  i  d r a p i e ż n e  b ł o n k ó w k i ,  m u c h ó w k i  o r a z  d r a p i e ż n e  p l u s k w i a k i ,  

p a j ą k i ,  s i e c i a r k i  i  n i e l i c z n e  c h r z ą s z c z e .  U d z i a ł  i c h  n i e  p r z e k r a c z a  1 6 %  w  f a u n i e  z a s i e d l a j ą c e j  w a r s t w ę  

t r a w  ( r y s .  4 ) .

W ś r ó d  z o o f a g ó w  w y s t ę p u j ą c y c h  n a  b a d a n y c h  ł ą k a c h ,  n a j w i ę k s z ą  l i c z e b n o ś ć  w y k a z u j ą  p a s o ż y t 

n i c z e  b ł o n k ó w k i  ( r y s .  4 ) .

N a j w y ż s z ą  l i c z e b n o ś ć  o s i ą g a j ą  p a r a z y t o i d y  f i t o f a g ó w  m i n u j ą c y c h .  K o m p l e k s  t e n  t w o r z ą  

g ł ó w n i e  b ł o n k ó w k i  z  n a d r o d z i n y  Proctotrupoidea  ( 6 0 - 8 0 % ) ,  w  m n i e j s z y m  s t o p n i u  z  Braconoidea  

i  Chalcidoidea. P a s o ż y t u j ą  o n e  g ł ó w n i e  w  l i c z n i e  w y s t ę p u j ą c y c h  n a  ł ą k a c h  m u c h ó w k a c h  m i n u j ą c y c h  

z  r o d z i n  Chloropidae  i  A grom yzidae. D o m i n u j ą c y m i  p a r a z y t o i d a m i  s ą :  P la ty g aster verrucosa {Procto

trupoidea) y Sem iotellus mundus,  M eraporus gram inicóla  i  C allitu la  bicolor  ( Chalcidoidea ) .

Z b i o r o w i s k a  ł ą k o w e  p o d l e g a j ą  d u ż y m  z m i a n o m  w  c i ą g u  k i l k u l e t n i e g o  o k r e s u  c z a s u .  W  z a l e ż 

n o ś c i  o d  w a r u n k ó w  a t m o s f e r y c z n y c h  m o ż e  s i ę  z m i e n i ć  s k ł a d  g a t u n k o w y  o r a z  p r o d u k c j a  m a s y  

r o ś l i n n e j  n a  t e j  s a m e j  ł ą c e .  W  ś l a d  z a  t y m  n a s t ę p u j ą  z m i a n y  w  s k ł a d z i e  i  s t r u k t u r z e  z a m i e s z k u j ą c y c h  

ł ą k ę  z w i e r z ą t .  R ó w n i e ż  d u ż y  w p ł y w  b e z p o ś r e d n i  n a  l i c z e b n o ś ć  f a u n y  m o g ą  m i e ć  d ł u g o t r w a ł e  n i s k i e  

t e m p e r a t u r y  l u b  u p a l n e  i  s u c h e  l a t a .

W  c i ą g u  t r z y l e t n i c h  b a d a ń  n a  ł ą c e  k o ś n e j  w  C h y l i c a c h  ( 1 9 8 1 - 1 9 8 3 )  z a n o t o w a n o  s p o r e  z m i a n y  

w  l i c z e b n o ś c i  f a u n y  b e z k r ę g o w c ó w  ( r y s .  5 ) .

O d m i e n n y  s p o s ó b  i  r ó ż n a  i n t e n s y w n o ś ć  u ż y t k o w a n i a  ł ą k  w y w o ł u j e  w y r a ź n e  z m i a n y  w  l i c z e b 

n o ś c i  w i e l u  g r u p  f a u n y ,  j e j  s k ł a d z i e  g a t u n k o w y m  i  w  s t r u k t u r z e  d o m i n a c y j n e j .

W ś r ó d  b a d a n y c h  ł ą k  N i z i n y  M a z o w i e c k i e j  z a o b s e r w o w a n o  p r a w i e  d w u k r o t n i e  w y ż s z ą  l i c z e b 

n o ś ć  b e z k r ę g o w c ó w  w  w a r s t w i e  z i e l n e j  p a s t w i s k a  ( Z b r o s z k i )  w  p o r ó w n a n i u  d o  ł ą k  k o ś n y c h  i  k o ś n o -  

- p a s t w i s k o w y c h  ( t a b l .  6 ) .  Ł ą k i  k o ś n o - p a s t w i s k o w e  ( B i a ł o ł ę k a ,  K l e m b ó w ) ,  u p r a w i a n e  e k s t e n s y w n i e

i  p r a w i e  n i e n a w o ż o n e ,  c h a r a k t e r y z u j ą  s i ę  b o g a t ą  i  z r ó ż n i c o w a n ą  f a u n ą .  J u ż  n a  ł ą c e  k o ś n e j  w  C h y 

l i c a c h  —  i n t e n s y w n i e  u p r a w i a n e j  i  n a w o ż o n e j  N P K  —  z a z n a c z a  s i ę  u b o ż e n i e  f a u n y ,  z m n i e j s z a  

s i ę  l i c z b a  g a t u n k ó w  w i e l u  g r u p  z w i e r z ą t ,  z w i ę k s z a j ą  l i c z e b n o ś ć  t a k i e  g r u p y  r o ś l i n o ż e r c ó w  j a k  

p i e w i k i ,  c z y  f i t o f a g i c z n e  m u c h ó w k i .  N a j s i l n i e j s z e  z u b o ż e n i e  f a u n y  i  n i e k o r z y s t n e  z m i a n y  s t r u k t u r a l 

n e  w  w i e l u  z g r u p o w a n i a c h  b e z k r ę g o w c ó w  u w i d a c z n i a j ą  s i ę  n a  p a s t w i s k u  i n t e n s y w n i e  w y p a s a n y m  

p r z e z  b y d ł o .  Z w i ę k s z a  s i ę  l i c z e b n o ś ć  p i e w i k ó w ,  m s z y c ,  r o ś l i n o ż e r n y c h  m u c h ó w e k ,  g ł ó w n i e  z  r o 

d z i n y  C hloropidae  o r a z  k o p r o f a g i c z n y c h  g a t u n k ó w  z  r o d z i n  Sepsidae  i  Sphaeroceridae ,  a  t a k ż e  

p a s o ż y t n i c z y c h  b ł o n k ó w e k .  Z m n i e j s z a  s i ę  n a t o m i a s t  l i c z e b n o ś ć  d r a p i e ż n y c h  m u c h ó w e k  o r a z  

p a j ą k ó w .

P o d s u m o w u j ą c  w y n i k i  b a d a ń  n a d  f a u n ą  ł ą k  ś w i e ż y c h ,  m o ż n a  p o w i e d z i e ć ,  ż e  w  m i a r ę  w z r o s t u  

i n g e r e n c j i  c z ł o w i e k a  w  f a u n i e  u p r a w  ł ą k o w y c h  n a s t ę p u j ą  n i e k o r z y s t n e  z m i a n y .  Z m n i e j s z a  s i ę  

w y r a ź n i e  b o g a c t w o  g a t u n k o w e ,  e l i m i n o w a n e  s ą  c a ł e  g r u p y  z w i e r z ą t ,  p o w i ę k s z a  s i ę  g w a ł t o w n i e  

l i c z e b n o ś ć  n i e k t ó r y c h  o w a d ó w  r o ś l i n o ż e r n y c h ,  p o w o d u j ą c  u b y t k i  m a s y  z i e l n e j .  J e d n o c z e ś n i e  

z m n i e j s z a  s i ę  l i c z b a  z o o f a g ó w  —  p a j ą k ó w  i  o w a d ó w  d r a p i e ż n y c h  i  p a s o ż y t n i c z y c h  ( r y s .  1 3 ) .  U l e g a  

t a k ż e  z m n i e j s z e n i u  u d z i a ł  r e d u c e n t ó w  w y s p e c j a l i z o w a n y c h  —  a f i d o f a g ó w ,  p r z y  j e d n o c z e s n y m  

w z r o ś c i e  m s z y c  ( r y s .  1 4 ) .

Ł ą k i  s ą  z a s i e d l a n e  g ł ó w n i e  p r z e z  z w i e r z ę t a  p r e f e r u j ą c e  t e r e n y  o t w a r t e ,  j e d n a k  w y s t ę p u j ą  

r ó w n i e ż  g a t u n k i  u b i k w i s t y c z n e ,  k t ó r e  m o g ą  r ó w n i e  d o b r z e  e g z y s t o w a ć  w  ś r o d o w i s k u  l e ś n y m .  

D u ż a  c z ę ś ć  g a t u n k ó w  ł ą k o w y c h  w y s t ę p u j e  t a k ż e  n a  p o l a c h  u p r a w n y c h  z w ł a s z c z a  n a  w i e l o l e t n i c h  

u p r a w a c h  r o ś l i n  m o t y l k o w y c h  o r a z  n a  z b o ż a c h  i  o k o p o w y c h .

N a j w i ę c e j  g a t u n k ó w  r e p r e z e n t u j e  t y p  o  s z e r o k i m  z a k r e s i e  t o l e r a n c j i  e k o l o g i c z n e j  —  p o l i -  l u b  

n a w e t  e u r y t o p o w y .  G a t u n k i  s t e n o t o p o w e  s ą  n i e l i c z n e .

W i ę k s z o ś ć  g a t u n k ó w  b e z k r ę g o w c ó w ,  w y s t ę p u j ą c y c h  n a  ł ą k a c h  ś w i e ż y c h  t o  m e z o h i g r o f i l e ,  

a  w  n i e k t ó r y c h  g r u p a c h  n a w e t  k s e r o f i l e  ( Collem bola ,  n i e k t ó r e  g r u p y  D iptera).
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С Т Р У К Т У Р А  Ф А У Н Ы  С В Е Ж И Х  Л У Г О В  М А З О В Е Ц К О Й  Н И З М Е Н Н О С Т И

РЕЗЮ М Е
(

А в т о р ы  д а ю т  с и н т е т и ч е с к у ю  о б р а б о т к у  р е з у л ь т а т о в  и с с л е д о в а н и й  п о  ф а у н е  б е с п о з в о 

н о ч н ы х  ж и в о т н ы х  с в е ж и х  л у г о в  М а з о в е ц к о й  н и з м е н н о с т и ,  к о т о р ы е  в е л и с ь  в  1 9 7 9 — 1 9 8 3  г г .  

к о л л е к т и в о м  с о т р у д н и к о в  Л а б о р а т о р и и  з о о ц е н о л о г и и  И н с т и т у т а  з о о л о г и и  П А Н .

С и н э к о л о г и ч е с к и е  и с с л е д о в а н и я  п о  ф а у н е  к у л ь т и в и р у е м ы х  л у г о в  в е л и с ь  м н о г и м и  

у ч р е ж д е н и я м и  к а к  в  П о л ь ш е ,  т а к  и  з а  г р а н и ц е й .  И м е е т с я  п о  э т о м у  в о п р о с у  о б ш и р н а я  л и т е 

р а т у р а ,  о д н а к о ,  б о л ь ш и н с т в о  и с с л е д о в а н и й  о х в а т ы в а л и  о п р е д е л е н н ы е  г р у п п ы  ж и в о т н ы х ,  

а  р е д к о  в е с ь  к о м п л е к с  л у г о в о й  ф а у н ы .

С р е д и  и с с л е д о в а н и й ,  в  к о т о р ы х  б о л е е  п о д р о б н о  и с с л е д о в а н ы  в з а и м о с в я з и  м е ж д у  г р у п 

п и р о в к а м и  ж и в о т н ы х ,  н а с е л я ю щ и х  л у г а ,  с л е д у е т  у к а з а т ь  н а  о б ш и р н у ю  п у б л и к а ц и ю  ф а у н ы  

в л а ж н ы х  л у г о в  в  с е в е р о - з а п а д н о й  Г е р м а н и и  ( B o n e s s  1 9 5 3 ) .  Т а к ж е  в  Ч е х о с л о в а к и и  в е л и с ь  

и н т е н с и в н ы е  и с с л е д о в а н и я  ф а у н ы  л у г о в  ( D o s k o  c i l  и  H û r k a  1 9 6 2 ) .  В  о б е и х  п е р е ч и с л е н н ы х  

п у б л и к а ц и я х  к р о м е  ф у а н и с т и ч е с к и х  и  э к о л о г и ч е с к и х  д а н н ы х ,  с о д е р ж а т с я  т а к ж е  р е з у л ь т а т ы  

и с с л е д о в а н и й  п о  в л и я н и ю  к о ш е н и я  т р а в  н а  ч и с л е н н о с т ь  о т д е л ь н ы х  г р у п п  ж и в о т н ы х .  

В  п о с л е д у ю щ и е  г о д ы  и с с л е д о в а т е л и  и з  Ч е х о с л о в а к и и  п р о в о д и л и  р я д  и н т е р е с н ы х  и с с л е д о 

в а н и й  п о  ф а у н е  л у г о в  в  р а м к а х  п р о г р а м м ы  М А В .  И х  р е з у л ь т а т ы  о п у б л и к о в а н ы  в  к о л л е к -  

т о в н о м  т р у д е  ( R y c h n o w s k a  e d .  1 9 7 9 ) .

А м е р и к а н с к и е  у ч е н ы е  т а к ж е  в е л и  р я д  и с с л е д о в а н и й  п о  с о о б щ е с т в а м  ж и в о т н ы х ,  ж и в у 

щ и х  н а  к у л ь т и в и р у е м ы х  л у г а х  ( F o r d  1 9 3 5 ,  E v a n s  и  M u r d o c h  1 9 6 8 ,  H e n d e r s o n  и  

W h i t t a k e r  1 9 7 7 ,  C o l e  1 9 8 0 ) .  О с о б е н н о  м н о г о  р а б о т  к а с а е т с я  п а с т б и щ  и  в л и я н и я  в ы п а с а  

д о м а ш н и х  ж и в о т н ы х  н а  ч и с л е н н о с т ь  б е с п о з в о н о ч н ы х  ( M o r r i s  М .  G .  1 9 6 7 ,  1 9 6 8 ,  1 9 6 9 ,  

1 9 7 1 ,  H u t c h i n s o n  и  K i n g  1 9 8 0 ) .

И з  и с с л е д о в а н и й ,  п р о в о д и м ы х  в .  П о л ь ш е ,  о с о б о г о  в н и м а н и я  з а с л у ж и в а ю т  м н о г о ч и с л е н 

н ы е  р а з р а б о т к и  И н с т и т у т а  э к о л о г и и  П А Н ,  к о т о р ы е  п р о в о д и л и с ь  в  р а м к а х  п р о г р а м м ы  I B P  

и  к а с а л и с ь  п р о д у к ц и и  у л г о в ы х  э к о с и с т е м  ( Ł u c z a k  1 9 7 6  и  B r e y m e y e r  1 9 7 1 ) .

К о л л е к т и в  с о т р у д н и к о в  И н с т и т у т а  з о о л о г и и  П А Н  о б р а б о т а л  т а к ж е  ф а у н у  т р а в я н и с т ы х  

с о о б щ е с т в  т и п а  A rrhenatheretum  н а  т е р р и т о р и и  В а р ш а в с к о г о  г о р о д с к о г о  к о м п л е к с а  ( C z e 

c h o w s k i ,  P i s a r s k i  1 9 8 1  и  C z e c h o w s k i ,  G a r b a r c z y k ,  P i s a r s k i ,  S a w o n i e w i c z  1 9 8 2 ) .

Н а с т о я щ и е  и с с л е д о в а н и я  п о с в я щ е н ы  ф а у н е  б е с п о з в о н о ч н ы х  с в е ж и х  л у г о в ,  и с п о л ь з у е 

м ы х  д л я  х о з я й с т в е н н о й  д е я т е л ь н о с т и ,  н а  т е р р и т о р и и  М а з о в и и .
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