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ABSTRACT: Density of microarthropods,
Collembola and Acarina were studied in 2000
in soil and litter of 7-years old shelterbelt and
in nearby field sown by winter wheat in Turew
(Wielkopolska Region, West Poland). Samples
were taken in the shelterbelt centre and in the
field at a distance of 0.5 m, 10 m and 50 m from
the tree line. Collembola were analysed in soil
and in litter samples placed in containers and
located in different sites, Acarina only in soil
samples.

Density of Collembola in soil was found to
be higher in the shelterbelt than in the adjacent
field (P =0.003). Similar relationship was not,
however, noted for insects in litter, density in
open field was higher than in the shelterbelt.
Density of Acarina in soil decreased gradually
with the distance from the shelterbelt
(P =0.007).

Twenty three species of springtails were
found; the highest species richness (12) was
noted in shelterbelts, but also in the litter in
the open field. The dominant species common
for soil and litter were Isotoma notabilis in the
shelterbelt while Isotomina thermophila and Iso-
toma viridis in the field. With the increasing di-
stance from shelterbelt Proisotoma minuta incre-
ased its contribution to the soil community,
Entomobrya multifasciata was the dominant only
in litter. In the field soil, 50 m from woods, the
highest share of young individuals was noted.

The highest species richness of Oribatida
was found in the field margin (18). The Tecto-
cepheus velatus was the dominant species both
in the shelterbelt and the field, accounted for
30-70% of the total number of individuals.
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1. INTRODUCTION

Intensive studies have been carried
out in recent decades on the role and func-
tioning of shelterbelts in agricultural land-
scape. They are known to affect water bud-
get, soil structure and biodiversity (Karg
1989b, Banaszak 2000). Animals may
find shelters there, which enables further
re-colonisation or penetration of adjacent
regularly managed fields (Southerton
1984, Dennis and Fry 1992, Alvarez et
al. 1997, Alvarez et al. 2000). Adequate
data on the importance of shelterbelts for
soil fauna, including microarthropods, are
still scare. These animals, through modifi-
cation of densities and species composition
of microorganisms, may indirectly affect
mineralisation and humification of organic
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matter (Cernova et al. 1971, Coleman
1985, Huhta et al. 1988, Czarnecki
1989, Striganova 1992). Known as indi-
cative organisms, these animals could se-
rve for characterising soil properties (Ko-
peszki 1997, Heisler 1995).

Presented studies are a part of the
long-term project carried out in agricultu-
ral landscape separated by shelterbelts
(Ryszkowski 1998). The study aimed at
estimating to what degree the shelterbelts
might affect species composition and num-
bers of microarthropods in adjoining fields.

2. STUDY AREA AND METHODS

Studies were carried out in the General
D. Chtapowski Landscape Park near Turew
(16°45’, 52°01’N, Western Poland), in the
research area of the Research Centre for
Agricultural and Forest Environment, Po-
lish Academy of Sciences. Forests in this
area have largely been destroyed or frag-
mented and their function is expected to
be taken over by shelterbelts (Ryszkow-
ski 1998). Shelterbelts were planted in this
landscape already 200 years ago (Balazy
et al. 1989) and now their network is pro-
tected and supplemented (Karg 1998a,
Ryszkowski 1998).

Studies were carried out in one of such
midfield shelterbelts 7 years after affore-
station and in the easterly adjacent field.
Pinus silvestris and Larix decidua dominated
in the shelterbelt and besides Quercus ro-
bur, Sorbus aria, Acer pseudoplatanus, Fraxi-
nus excelsior, Betula verrucosa, Pyrrus commu-
nis, Salix caprea were present there (Ber-
nacki et al. in press). Underwood layer was
dominated by Agropyron repens, Agrostis al-
ba, A.stolonifera, Apera spica venti, Calama-
grostis epigeios, Cirsium arvense, Poa annua,
Rumex acetosa, Stellaria media and Taraxa-
cum officinale (Bernacki et al. in press.).
The field was sown by winter wheat. Both
the shelterbelt and the field were situated on
the same soil — arenic hapludalfs on slightly
loamy sand over light loam (Marcinek
1996), they are poor in organic matter, sli-
ghtly acid, of pH between 4.3 and 4.4 (Wo-
jewoda and Russel 2003.).

During the study period 1.e. between
April and September 2000 the highest pre-
cipitation was recorded in July and August
(Fig. 1). The highest temperatures were
noted in August (Fig. 2). In June low pre-

cipitation was accompanied by high tempe-
ratures.
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Fig. 1. Monthly rainfall during season of inve-
stigations — Turew area (Wielkopolska region,

West Poland).
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Fig. 2. Mean monthly temperatures during se-
ason of investigations — Turew area (Wielko-
polska region, West Poland).

Material was collected three times in
vegetation season — in April, June and Sep-
tember 2000. Sampling periods were selec-
ted in a way to involve key periods in crop
growth. Both soil samples and litter were
collected from the central part of the shel-
terbelt and in the field 0.5 m, 10 m and
50 m from the strip.

Every time soil samples were taken
with a steel soil corer of an area of 10 cm?
to the depth of 10 cm. Ten soil samples we-
re taken from each sampling plot, in line
parallel to the shelterbelt, 2 m apart each
other. In total 120 samples were taken.

Mesocosms consisted of frames of a si-
ze of 50 cm x 50 cm x 20 cm filled with
sand and loam were dug in every plot, so
that their edges were levelled with the soil
surface to enable animal access (Szan-
ser 2003). 18 such frames were installed
in every studied plot in rows parallel to the
shelterbelt. Eight containers (area 95 cm?)
tormed by PCV rings, closed on both sides
with a steelon net (¢ 1 mm) with 10 g dry
wt. of cocksfoot (Dactylis glomerata) litter
were placed in each frame. To enable fauna
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penetration of the litter, a row of holes 1 cm
in diameter were drilled in the rings
(Szanser 2003.). In every sampling occa-
sion 10 litter samples (5 g) were collected
per plot, one per mesocosm. In total 120
samples were taken.

Springtails and mites from collected
samples were extracted in the Tull-

ren’s apparatus (Kaczmarek 1963,
1981). Then the species of Collembola we-
re determined basing on Stach’s (1955)
and Gisin’s (1960) keys and on taxono-
mic papers of Rusek (1982). Age of indi-
viduals was assessed upon their length.
The species of mites were determined by
courtesy of Peter Petrov.

For statistical analysis nonparametric
Wilcoxon's test of rank differences for pairs
and Kruskall-Wallis nonparametric analysis
of variance (Siegel 1956) were used since
the data distribution was not normal even
after logarithm transformation.
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Fig. 3. Seasonal densities of collembolan com-
munities in soil of 7-years old shelterbelt (S)
and adjacent field: 0.5 m (F.), 10 m (F,,),
and 50 m (Fy)) from the shelterbelt.

Species diversity of Collembola com-
munities was calculated according to
Shannon-Wiener (1963) equation using
logarithms at a base of 2. Hutche-
son’s (1970) test was used to determine
the statistical significance of differences
between the H’ indices.

Species similarity in Collembola com-
munities was calculated with the equation
of Marczewski and Steinhaus (1959).

Three groups were distinguished in
Collembola communities basing on their
preferences to a given soil layer (Chri-
stiansen 1964): epigeon, hemiedaphon
and euedaphon.

3. RESULTS

Densities of Collembola in the soil of
the shelterbelt differed significantly from
those of the adjacent field (Kruskall-Wallis
test, P =0.003, Table 1) contrary to the in-
sect densities in litter, where no significant
differences were found between plots
(Kruskall-Wallis test, P =0.6, Table 1).

Seasonal variability of the numbers of
studied 1nsects was different in soil and in
litter. In soil, significantly higher springtail
densities were noted in the shelterbelt than
in the adjacent field (Wilcoxon's test
P <0.05) during spring and summer. In
the autumn the numbers were similar in
both sites (Fig. 3). In litter, higher densi-
ties of insects were recorded in the field
(0.5 and 10 m from the shelterbelt) than in
the shelterbelt during spring (Wilco-
xon’s test, P <0.05, Fig. 4).

The lowest densities of insects in both
soil and litter were noted in June, in the pe-
riod of low precipitation and high tempera-
tures (Figs 1, 2, 3 and 4).

Table 1. Density (10° ind. m™2) of Collembola and Acarina communities (means*+SD) of 7 years

old shelterbelt (S) and adjacent field (F .
terbelt, F.) — 50 m from the shelterbelt).

— 0.5 m from the shelterbelt, F,, — 10 m from the shel-

S Fos Fo Fs
Collembola soil 18.4+19.4") 7.1%8.4 7.1%11.2 5.6=12.6
grass litter 2.7.8%+3.9 6.5+12.5 5.3+8.5 4.9+83
soil
Oribatida 6.6£3.8 6.3+3.7 29+x2.2 1.1+2.3
Acarina Mesostigmata 42+2.8 4.8+3.0 0.7+1.7 0.0
Prostigmata 2.4%25 1.9%25 0.8+2.2 0.7+1.7
total 13.1£9.1 13.0%£9.1 4.4+6.1 2.8+4.0

*) statistical significance between shelterbelt and adjacent field, Kruskal-Wallis P =0.003, in soil

**) statistical significance between shelterbelt and adjacent field, Kruskal-Wallis P =0.007, in soil, except the nearest field F, ;
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Fig. 4. Seasonal densities of collembolan com-
munities in grass litter of 7-years old shelterbelt
(S) and adjacent field: 0.5 m 10m (F,,),
and 50 m (Fy;) from the shelterqbelt

Densities of Acarina in the shelterbelt
soil were higher than in the field (Kruskall-
Wallis test, P =0.007). A regular decline in
the numbers of all taxa was noted (Oribati-
da, Mesostigmata and Prostigmata) with
the increasing distance from the wood ed-
ge. Only the differences between mean
densities in the shelterbelt and in the field
edge (0.5 m) were insignificant, due to Me-
sostigmata more abundant in the field
margin, than in the other plots (Table 1).

Seasonal course of the numbers of Ori-
batida, Mesostigmata and Prostigmata in
particular sites was similar (Fig. 5).

Twenty three species of Collembola
were distinguished in the collected mate-
rial, 15 of them in soil and 17 in litter (Ta-
ble 2). Species similarity between insect
communities in soil and 1in litter was weak
(43%). In both soil and litter the greatest
similarity was found for Collembola com-
munities in the field 10 and 50 m from the
shelterbelt (Table 3). Similarity between
communities in shelterbelt and the open
field (F,) was high in soil (67%) and much
lower in the litter (41%) (Table 3).

In the shelterbelt, in both soil and lit-
ter, dominating species was Isotoma notabi-
lis, accounted for > 40% of the total densi-
ty. It was the only abundant species occur-
ring exclusively in the shelterbelt; all the
others were represented more or less abun-
dantly also in the adjacent field. In the lit-
ter placed in the shelterbelt and in the ad-
jacent field Entomobrya multifasciata was
very important (12-70% of the density)
(Table 2). In the field Isotomina thermophila
(21-43%) and Proisotoma minuta (9-35%)
dominated in the soil and Entomobrya mul-
tifasciata, Isotoma viridis and Isotomina ther-

mophila — in the litter. The two latter spe-
cles were numerous not only in the litter
but also in the soil (Table 2).

With such a domination structure it is
interesting to compare species diversity of
Collembola commumty measured with the
Shannon-Wiener H’ diversity index. The
highest values of the index in soil were no-
ted for the shelterbelt and its nearest vici-
nity (1.e. at the field margin) (Table 4). The
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Fig. 5. Seasonal densities of soil communities
of Acarina (Oribatida, Prostigmata, Mesostig-
mata) of 7-years old shelterbelt (S) and adja-
cent field: 0.5m (F;.), 10m (F,,), and
50 m (Fy;) from the shefterbelt,
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Table 2. Dominance structure (% of total numbers of individuals) among Collembola of 7 years old

shelterbelt (8) and adjacent field (

— 0.5 m from the shelterbelt, F,;

— 10 m from the shelter-

belt, F; — 50 m from the shelterbelt% in soil and grasslitter exposed on the soil surface.

species soil grass litter

S Fos Fiy Fsy 8 Fos Fi Fs

Entomobrya arborea Tulberg - - - - 4 - - -
E. marginata Tulberg - - - - - - - <1
E. multifasciata Tulberg 5 - 2 - 20 70 30 12
Isotoma notabilis Schiffer 48 9 1 45 - - -
I viridis Bourlet 3 15 1 14 7 5 33 26
Isotomiella minor Schiffer - - - - -
Isotomina thermophila Axelson 8 43 31 21 - 8 20 39
Isotomodes productus Axelson - 1 - - - - -
Lepidocyrtus cyaneus Tulberg - - - - 3 - 2
L. ruber Schétt - - - - 3 8 - <1
Mesaphorura critica Ellis 1 - - - - - - -
Mesaphorura macrochaeta Rusek 4 7 14 3 1 - - -
Mesaphorura spp. 7 5 2 1 1 - - <1
Metaphorura affinis Bérner 4 - - - - - -
Orchesella bifasciata Nicolet - - - - 10 5 - -
O. cincta Linnaeus - - - - - - - 2
Pogonognatellus flavescens Tulberg - - - - 1 - -
Proisotoma minima Absolon 1 2 - - - - - -
P minuta Tulberg 2 9 34 35 4 - 2 3
Pseudosinella alba Packard - - - - - 3 1
Schoetella ununguiculata Tulberg 2 - 12 8 1 2 1 4
Sminthurinus aureus Lubbock 2 - - - -
Xenyla brevicauda Tulberg 15 7 3 17 - 2 11 10

Table 3. Species similarity (% values of Mar-
czewski and Steinhaus 1959, index for total in-
dividuals) of Collembola between communi-
ties, soil — on the right and grass litter on the
left in the 7 years old shelterbelt — S, and adja-
cent field: F,. — 0.5 m from the shelterbelt,

Fp,—10m from the shelterbelt, F., — 50 m from
the shelterbelt.
SOIL
S Fos F Fs
S 47 61 67
F,, 36 46 64
" 27 55 70
F, 41 46 58
GRASS LITTER

values significantly differed from those in
the open field (10 m and 50 m from the
shelterbelt) (P <0.05). Species diversity
was different in the litter (Table 4). The
highest (statistically significant, P <0.05)
values of the index were found for the shel-
terbelt and for the open field (Table 4).
The highest percentage of young indi-
viduals in soil was recorded in the open

field (56%) 50 m from the shelterbelt. In

Table 4. Diversity of collembolan communities
measured as the Shannon-Wiener H’ index of
7 years old shelterbelt (S) and adjacent field
(Fys — 0.5 m from the shelterbelt, F,,

10 m from the shelterbelt, F;) — 50 m from the
shelterbelt.) in soil and grass litter exposed on
the soil.

S FO.S FlO FSO
soil 269 2.6 2.3 2.4
grass litter 2.5 1.69 229 2.4

statistical significance in soil :

a) shelterbelt and field 10 m, P <0.05,
b) fields 0.5 m and 10 m, P <0.05,

c) shelterbelt and field 0.5 m, P <0.001

statistical significance in grass litter
d) shelterbelt and field 10 m, P <0.05,
e) field 0.5 m and other sites, P <0.001

the litter high proportion of young indivi-
duals was also recorded in the field, but at
the marginal zone and in the distance of
10 m from it (Table 5).

In all plots Oribatida were the domina-
ting group among Acarina. Within this
group, the number of species in the open
field was several times smaller (3—5) than
in the shelterbelt (11-14) in all sampling
occasions. The maximum number of spe-
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Table 5. Age structure (% of young individuals
in total numbers of individuals) among Col-
lembola of 7 years old shelterbelt (S) and adja-
cent field (F;;— 0.5 m from the shelterbelt,
F,,—10 m from the shelterbelt, ., — 50 m from
the shelterbelt.) in soil and grass fitter exposed
on the soil.

5 Fos Fy Fs
soil 30 38 22 56
grass litter 43 52 47 33

cies (18) was found, however, not in the
wood strip but at the field’s edge
(0.5 m from the shelterbelt). Tectocepheus
velatus was the dominating species every-
where and its numbers contribution varied
from 32 to 70% of the total numbers. The
proportion of young individuals of Oribati-
da in contrast to Collembola, was similar in
all plots (30-55%), but the highest in the
shelterbelt (48-55% of the total numbers).

Recorded Collembola species are wi-
dely distributed, belonged to common gro-
ups associated with open areas. Hemieda-
phic species dominated in communities
(Fig. 6) though their contribution in litter
decreased in the favour of epigeic species
(Fig. 7). Contribution of the latter in litter
placed on the field decreased with the in-
creasing distance from the shelterbelt
(Fig. 7). Euedaphic species were represen-
ted less numerously than the former and
their least share in the communities was
noted 1n the field soil 50 m from the shel-
terbelt (Fig. 6).
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Fig. 6. Proportion (% of total numbers of indi-
viduals) of ecological groups in soil in 7-years
old shelterbelt (S) and adjacent field:
0.5m (F,.), 10 m (F,,), and 50 m (F,;) from
the shelterbelt.
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Fig. 7. Proportion (% of total numbers of indi-
viduals) of ecological groups in grass litter in
7-years old shelterbelt (S) and adjacent field:
0.5m (F,;), 10 m (F,), and 50 m (F,,) from
the shelterbelt.

4. DISCUSSION

Collembola are represented numero-
usly in soils of forest ecosystems. Agroco-
enoses, can support similar or slightly lower
densities of springtails than natural ecosys-
tems situated on the same type of soil
(Czarnecki 1989). Increasing intensity of
management, using of pest control chemi-
cals, herbicides and large doses of mineral
tertilizers drastically reduce Collembola
densities in the field soil (Edwards and
Lofty 1975, Rusek 1998). Densities in
the 7-years old shelterbelt recorded in this
study (18.0 X 10°ind. m™ on average) were
as high as the numbers found in a 5-years
old pine thicket (11 % 10° ind. m™% — 30 X 10°
ind. m™? (Czarnecki 1989). Observed
phenomenon of decreasing density from the
shelterbelts towards the middle of the field
found in this study confirms the findings of
other authors (Reddersen 1997).

The density of Collembola was estima-
ted on the same area as presented here in
the 80.s at 5.0 X 10° ind. m™~ — 41 % 10°
ind. m~ in loamy sand soils with various an-
nual plant crops (Czarnecki 1989). Re-
sults (5.6 X 10° ind. m 2= 7.1 x 10° ind. m™?)
obtained in this study fall within the mini-
mal values of this range. Sterzyhnska
(1990) recorded lower densities, between
1.5x10% ind. m™ and 6.9 X 10% ind. m™ for
crop-fields on loess soils derived from allu-
vial loam.
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Densities of Acarina in field soils of
the studied area were analysed in the se-
venties by Wasylik (1975) and in the be-
ginning of the 80s by Czarnecki (after
Karg and Ryszkowski 1996). Wasylik
(1975) estimated mean den5127 on the rye
field to be 10 x 10° ind. m™. Czarnecki
comparing various crops found an average
density of 2.6 X 10° ind. m™, i.e the value
similar to those presented here (2.8 X 10°
ind. m™2 — 4.4 x 10° ind. m™2).

In soils of crop fields Collembola con-
stitute the main proportion of microarthro-
pods, both in biomass and numbers, while
in soils of meadows and forests dominate
Oribatida (Zyromska-Rudzka 1976,
Lagerlof and Andren 1988, Kaczma-
rek and Kajak 1997, Vrecken-Buijs
and Brussard 1996). Collembola are par-
ticularly important in ecosystems in the in-
itial stage of succession after disturbances
(Petersen 1994). In our study area, whe-
re the shelterbelts had been planted on
post-crop soil, Collembola were the domi-
nant group in both the shelterbelt and in
the field.

The springtail density and seasonal va-
riability of the numbers are however affec-
ted by many factors like temperature, mo-
isture, food resources, soil pH or cultiva-
tion (Losinski 1962, Kaczmarek 1963,
1973, 1975, 1978, Christiansen 1964,
Butcher et al. 1971, Alvarez et al. 1997,
Olejniczak 2000). Higher density of Col-
lembola in 7-years old shelterbelt can pro-
bably be explained by the effect of vegeta-
tion cover (Czarnecki 1989) though this
effect is exerted only indirectly through
providing appropriate habitat for springta-
ils (Dunger 1963, Christiansen 1964,
Ponge 1993).

Many authors have reported two peaks
of numbers, in spring and autumn, which
coincided with a high moisture and relati-
vely low temperature, the factors impor-
tant for the springtail growth (Joosse
1969, Takeda 1979, Petersen 1980,
Huhta and Mikkonen 1982). Such a se-
asonal dynamics is typical for communities
in forest and meadow ecosystems. Agroco-
enoses are characterised by a single peak in
summer, which is associated with the
growth of a crop (Blinnikov 1987, Czar-
necki 1989). In the studied shelterbelt
and adjacent field, two peaks (the spring
and the autumn) of the density of Collem-
bolla were found (Figs 1, 2, 3 and 4).

The number of Collembola species
(8-10) present in the field soil as well as
the density of animals was close to the mi-
nimum values (10-14) found on the same
area by Czarnecki (1989) 25 years earlier.
Diversity indices (H’) calculated now
(2.3-2.6) are, however, similar to those ob-
tained previously (2.0-2.5). The number
of species found in the shelterbelt (12) was
not so much higher than that noted in the
field. Nevertheless, diversity of the shelter-
belt communities, in both soil and litter,
was significantly higher than in various
field plots. It may thus be assumed that
the shelterbelt is important in preserving
species diversity of Collembola in agricul-
tural landscape. This conclusion is streng-
thened by experiments (Alvarez et al
2000), which showed that hedgerows are
the important sources for colonisation of
adjacent fields, at least for some species.
Species diversity decreased after introdu-
cing barriers obstructing this colonisation.

Higher number of insect species found
in the shelterbelt soil as compared with the
field might be associated with higher orga-
nic matter content (H&gvar 1982), with
the presence of permanent vegetation or
with management (Trojanowski and
Szeptycki 1985).

In the field soil 50 m from the shelter-
belt young individuals predominated in
communities of Collembola. Similar ten-
dencies were observed by Czarnecki
(1989) who correlated it with the faster "tur-
nover” of individuals and lower stability of
agrocoenoses in comparison with the forest
ecosystems. No such tendencies were noted
in litter exposed on insect penetration.

Wind plays a great role in spreading of
Collembola (Edwards and Lofty 1975).
An active directional migration of indivi-
duals caused by changes in temperature,
moisture, searching for food, competition
or pheromones, is also possible (Chri-
stiansen 1970, Joosse and Verhoef
1974, Kaczmarek 1978, Fabian and Pe-
tersen 1994, Mebes and Filser 1997).
Rate of this migration is species specific.
Euedaphic species migrate much slower
than epigeic ones (Petersen 1978, Usher
1985, Bauer and Christian 1993, Faber
and Joosse 1993). Hagvar (1995) found
that Hypogastrura socialis may cover 200 to
300 m daily on snow, although edaphic
forms cover only small distances, e.g. less
than 10 cm per day (Faber and Joose
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1993, Ojala and Huhta 2001). Dispersal
ablhty of oribatids is even weaker; for exam-
ple specimens from the genus Tectocepheus
sp., most abundant in the area, it equals on-
ly 5 cm per week (Ojala and Huhta 2001).
It 1s likely that some species of Col-
lembola could penetrate adjoining fields
from the shelterbelt and that their disper-
sal was enhanced by the litter exposed in
the field. The litter placed on the soil sur-
face was also an attractive source of food
and cover for Collembola. Dominant spe-
cies in the litter on the field — Entomobrya
multifasciata and Isotoma viridis are the pio-
neer species able to colonize rapidly a new
areas, often found in early successional sta-
ges in disturbed habitats e.g. on coal-mi-
ning dumps. A colonizer Proisotoma minuta,
numerous in the field soil also belongs to
the group of pioneer species (Moore and
Luxton 1986, Petersen 1995, Dunger
1968, 1991, Dunger et al. 2001). Isotoma
notabllzs typlcal for later successional stages,
was the only dominant species numerous in
the shelterbelt but absent in the field. Our
suggestion is, that collembolans dispersion
from shelterbelt to the proximate fields can
be supported by a high species similarity be-
tween soil communities of these two habi-
tats, by common for both habitats domi-
nant species and by the ability of some of
them to colonize rapidly new areas. It is no-
teworthy, however, that the similarity of lit-
ter communities was smaller though the sa-
me kind of litter was placed in all the plots.

5. CONCLUSIONS

1. Mean density of microarthropods in soil
was higher in the shelterbelt than in the
adjacent field, but there was no differen-
ce between the numbers of these inver-
tebrates which colonized the grass litter.

2. The estimated density of Collembola
and Acarina was close to the lower valu-
es of the range recorded twenty years
ago in the same sites and research areas.

3. The results suggest that Collembola di-
sperse from the shelterbelt to the proxi-
mate field. This conclusion is based on
the high species similarity between both
ecosystems, common dominant species,
ability of dominants to colonize new areas,
low proportion in the total numbers of eu-
edaphic species of low migratory ability.
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6. SUMMARY

Studies of Collembola communities were
carried out during a year 2000 in a 7-years old
shelterbelt and in the adjacent field 0.5 m,
10 m and 50 m from the afforestation. Soil and
litter samples were taken on three sampling oc-
casions in April, June and September to cover
key periods 1n the crop plant growth. Ten soil
samples of a diameter of 10 cm? were taken
with the soil corer and ten samples (5 g each)
of the cocksfoot litter (Dactylis glomerata) we-
re taken on each sampling occasion. In total
120 soil samples and 120 litter samples were
collected. The cocksfoot litter was exposed in
containers on the surface of soil and covered
with the nylon net of a mesh size of 1.0 mm.
Ten grams of the cocksfoot litter was placed in
each container. The containers had drilled ho-
les 1 cm in diameter to enable free penetration
by fauna. Collembola from collected samples
were extracted in the Tullgren’s apparatus.
Significant differences were found in the densi-
ty of Collembola in soil of the shelterbelt and
of the adjacent field (P =0.003) but no such re-
lationships were recorded for litter (P =0.06)
(Table 1). Differences in the density of Acarina
between the afforestation and the field were si-
gnificant (Kruskall-Wallis test, P =0.0070).
Densities of all taxa (Oribatida, Mesostigmata
and Prostigmata) regularly decline with the in-
creasing distance from the wood line (Table 1).
The lowest densities of Collembola in all
stands (in both soil and litter) were recorded in
June of the low atmospheric precipitations and
high temperature (Figs 1, 2, 3, 4). Dynamics of
the numbers of Acarina was equalled during
the vegetative season (Fig. 5).

Twenty three species of Collembola were
found in collected material (Table 2). Both in
soil and grass litter, in the shelterbelt the domi-
nating species was Isotoma notabilis and in the
adjacent field — Entomobrya multifasciata and
Isotomina thermophila. Proisotoma minuta pre-
vails in soil and Isotoma viridis in litter
(Table 2). The Oribatida were dominated by
Tectocepheus velatus, common to all plots.

The greatest species similarity of collem-
bolans both in soil and litter was recorded in
the field between plots 10 and 50 m from the
shelterbelt (Table 3). The highest indices of
species diversity of Collembola communities we-
re found in soil of the shelterbelt and its closest
vicinity (Table 4). In litter, however, the highest
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indices were found for both the shelterbelt and
the field 50 m apart (Table 4). The highest pro-
portion of young individuals was noted in Col-
lembola communities in the field, 50 m from
the shelterbelt and in litter close to the shelter-
belt (0.5 m) (Table 5). Insect communities we-
re dominated by hemiedaphic species; the eu-
edaphic ones were more numerous in litter
than in soil (Figs 6 and 7).

It 1s likely that the studied shelterbelt
plays an important role in supporting species
diversity and density of Collembola in the
field. Suggestion is supported by high commu-
nity similarity between these ecosystems, and
high ability of the dominant species to coloni-
ze new areas.
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