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Abstract. Annual dynamics of soil mite (Acari) communities was studied in a seasonally flooded meadow
(Alopecuretum pratensis) on the bank of the river Vistula at Ostromecko, near Bydgoszcz (Poland). Changes in
abundance of Gamasida were recorded at the level of order, family and species. Changes in abundance of Acari
were positively correlated with that of Oribatida and Gamasida. Hypoaspis praesternalis Willmann, 1949, H.
angustiscutatus Willmann, 1951, Cheiroseius borealis (Berlese, 1904), Rhodacarellus silesiacus Willmann, 1936,
Pachylaelaps siculus Berlese, 1921, Pergamasus brevicornis Berlese, 1903, Arctoseius cetratus (Sellnick, 1940)
and Parasitus beta Oudemans et Voigts, 1904 were present in the communities for most of the year. Juvenile stages
of Gamasida occurred mainly in spring and summer.
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INTRODUCTION

There are two groups of factors that regulate population abundance, extrinsic and intrinsic (Gérny
1975, Begon et al. 1999). The latter includes both biotic and abiotic factors the former a signi-
ficant role of intrapopulation phenomena and the unique ecological requirements of individual
specimens. One of the indications of the latter is, e.g. the aggregations of individuals in places
with a favourable humidity or temperature and the selection of microenvironments where food
is abundant (Goérny 1975). The aim of this paper is to present an account of the dynamics of soil
mites (Acari) in a seasonally flooded river bank meadow (A4lopecuretum pratensis), with special
emphasis on the Gamasida.

MATERIAL AND METHODS

Acarological investigations were conducted from June 2006 to May 2007. Soil samples were collected from a seasonally
flooded meadow (4lopecuretum pratensis) dominated by Alopecurus pratensis, Rumex thyrsiflorus and Ranunculus acris
(Marcysiak, unpubl.) on the bank of the river Vistula at Ostromecko near the city of Bydgoszcz (Poland). Altogether, 480
soil samples were collected, 40 samples per month, from two soil horizons (0—5 cm and 5-10 cm). Mites were extracted
over a period of 6 days using modified Tullgren funnels (sample size: 50ccm, heat source: 15W light bulbs), preserved in
70% ethyl alcohol and dissected in Hoyer’s liquid. Correlation index (Pearson 1896) was used to compare the abundance
of Acari, Gamasida and Oribatida. Altogether 3,190 mites were extracted including 2,058 specimens of Oribatida and
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751 of Gamasida. All gamasid mites were identified to species, both mature and immature stages. The mite communities
were characterized in terms of abundance (A in thousands of spec./m?), dominance (D in %), constancy (C in %), species
diversity (H’) and community evenness (J’) indices (Odum 1982, Magurran 1988).

RESULTS

The abundance of mites in the soil of the meadow fluctuated between 4,400 spec./m? in August
and 19,300 spec./m? in November (Table 1). The highest abundance of Gamasida was recorded
in November (4,500 spec./m?) and lowest in June (1,100 spec./m?). Communities of Oribatida
ranged between 2,500 spec./m? (VIII) and 13,700 spec./m? (111). The correlation indices (r) between
Acari and Oribatida (0.9), Acari and Gamasida (0.9) and between Oribatida and Gamasida (0.7)
were all high (Fig. 1).

Altogether, mites belonging to 15 families of Gamasida were recorded. The abundance of the
family Laelapidae fluctuated between 240 spec./m? (XII) and 1,270 spec./m? (VIII) (Fig. 2). The
family Ascidae was least abundant (40 spec./m?) in June and most numerous (1,750 spec./m?)
in November. As for Parasitidae, they were the least numerous in June, July and January (120
spec./m?) and most numerous in February (1,070 spec./m?). Rhodacaridae were least abundant
in January (80 spec./m?) and most abundant in July (720 spec./m?).

Altogether 49 Gamasida species were recorded (Table 1). Hypoaspis praesternalis was present
during the entire year and its dominance fluctuated between 6.5% (XII) and 55.6% (VIII).
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Fig. 1. Abundance dynamics (A in thousands of spec./m?) of Acari, Oribatida and Gamasida in the meadow with the cor-
relations (r) between the various groups of mites.
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Table 2. Juvenile stages occurrence of selected Gamasida species within the studied habitat

VI vl Vvl X X XI X 1 I I v \Y%
A. cetratus + + +
C. borealis +
H. angustiscutatus + + + +
H. praesternalis + + + +
P. beta + + + + + + + + +
P. brevicornis + +
R. silesiacus + + + +

Cheiroseius borealis, Hypoaspis angustiscutatus and Rhodacarellus silesiacus were recorded
in 11 months of this 12 month study. The first of these species did not occur in December and
its dominance fluctuated between 2.2% (IV) and 9.1% (IX). The dominance index of Hypoaspis
angustiscutatus ranged between 1% (III) and 11.9% (I) (it was not recorded in November). The
abundance dynamics of both H. praesternalis and H. angustiscutatus is presented in Fig. 3. Rho-
dacarellus silesiacus was not recorded in August and its dominance in different months ranged
between 2.9% (III) and 27.7% (VII). Dominance of juvenile forms of gamasid mites ranged
between 1.7% (I) and 43.8% (V) (Table 1).
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Fig. 2. Abundance dynamics (in thousands of spec./m?) of the main Gamasida families recorded in the meadow.
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Fig. 3. Abundance dynamics of H. praesternalis and H. angustiscutatus recorded throughout the period of the study.

Juvenile stages of species that were recorded throughout most of the year (such as Arctoseius
cetratus, Cheiroseius borealis, Hypoaspis angustiscutatus, H. praesternalis, Parasitus beta, Per-
gamasus brevicornis and Rhodacarellus silesiacus) were recorded primarily in spring and summer
(Table 2). In the case of 4. cetratus, juvenile forms were also recorded during late winter and of
H. praesternalis, P. beta and R. silesiacus also in autumn.

DISCUSSION

Population dynamics, of species and higher taxonomic units, reflects both the position and function
of organisms in the trophic network of the ecosystem (Boczek & Btaszak 2005).

In the soil of the meadow, there were two peaks in the abundance mites, one in autumn and
one in spring, which confirms previous observations (e.g. Gorny & Griim 1981, Seniczak et al.
1988, Chachaj & Seniczak 2006). There was a relatively high abundance of mites in January and
February. Their abundance dynamics was mainly shaped by changes in the density of saprophagic
Oribatida, which were the dominant group. In the case of predators, the increase in their abundance
is determined by the abundance of their prey in accordance with the Lotka- Volterra model (Murray
2002). However, that phenomenon relates to the predator-prey relationship at the species level.
Within the communities of Gamasida occurring in the meadow the abundance peaks coincided
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with those of the Oribatida and the acarofauna, which is undoubtedly because they are the food
of these predators.

High correlation indices between the abundance of Oribatida and Gamasida, and the abundance
of acarofauna indicate that mites belonging to those orders significantly influence changes in
abundance of soil acarofauna. Simultaneously, the weak correlation recorded between Gamasida
and Oribatida (0.7) compared to the strong correlation between Gamasida and Acari (0.9) indi-
cates that apart from the previously recorded food relationship between the juvenile Oribatida and
Gamasida (Kaczmarek 2000) the food of specimens belonging to the latter order also includes
other groups of soil invertebrates.

At times, the lack of clear changes in abundance at the order level is a consequence of sig-
nificant changes in the relative numbers of many of the species during the year (e.g. Chachaj
& Seniczak 2006). Such an effect of dominant species or family exchange can therefore reduce
the fluctuation in abundance at the higher taxonomic levels. Within the area studied, the mites of
the family Ascidae were dominant in March and November, whereas in December and April the
mites of the family Parasitidac were the most numerous and the family Laelapidac was dominant
for most of the year.

Abundance dynamics of 4. cetratus shaped the changes in the abundance of the family Asci-
dae, the abundance changes of H. praesternalis and H. angustiscutatus influenced dynamics of
Laelapidae and that of R. silesiacus affected the Rhodacaridae. Mutual changes in the abundance
of Hypoaspis praesternalis and H. angustiscutatus indicate the phenomenon of species exchange,
which is an evolutionally developed mechanism reducing interspecies competition.

The changes in abundance of the family Parasitidae resulted primarily from changes in the
abundance of such species as Fugamasus crassitarsis, Paragamasus runciger, Parasitus beta
and Pergamasus brevicornis.

The juvenile forms of species of Gamasida, which are recorded throughout most of the year,
occur mainly in spring and summer, which indicates they are actively reproducing at that time
of the year. The occurrence of juvenile stages in late winter (4. cetratus) or early autumn (R.
silesiacus) is related to the biology of these species. The presence of juvenile forms of Parasitus
beta throughout the entire year is particularly interesting. The description of this species is based
on deutonymphs, as its males and females are rarely recorded (Hyatt 1980), which might indicate
that adult individuals of this species do not live in soil but in some other habitat.

The multiplicity of factors influencing a species and the inconstancy of conditions in time
both make it difficult to study the abundance dynamics of living organisms. The functioning
of an organism within a multidimensional ecological niche requires constant adjustment to the
dynamically changing biotic and abiotic conditions (e.g. Begon et al. 1999).
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