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Abstract. Changes in the abundance of soil mites within an uneven-aged Scots Pine forest (dominated by Pinus 
sylvestris L.) and that which occurred in communities of Gamasida mites during succession were analyzed. 
Oribatida were the dominant group of mites. There was a significant increase in their abundance during the
course of succession. Similarly, there was an increase in the abundance of Gamasida, although the differences 
between the abundances recorded for the different successional stages were not statistically significant. Particularly
marked changes occurred within the Gamasida communities in the early stages of succession. In all age classes, 
Veigaia nemorensis (C.L.Koch, 1839), Paragamasus runciger (Berlese, 1903) and Parazercon radiatus (Berlese, 
1914) were the dominant species in the Gamasida communities. The species characteristically only recorded in 
particular successional stages are less common. Those characteristic of the early stages are Rhodacarus coronatus 
Berlese, 1921, Gamasellodes bicolor (Berlese, 1918), Hypoaspis aculeifer (Canestrini, 1883) and H. praesternalis 
Willmann, 1951 and of the latter stages Dinychus perforatus Kramer, 1886, Discourella modesta (Leonardi, 1899) 
and Pachylaelaps furcifer Oudemans, 1903.
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INTRODUCTION

During their development forest biocenoses undergo ecological succession (Prusinkiewcz 1994). 
Succession normally depends on the abiotic environmental conditions, above all the type of soil 
and climate. Nevertheless, the process can potentially be affected by all the elements that make up 
the ecosystem, with, for example, a forest biocenosis during its development affecting the abiotic 
environment and vice versa. The quantity of ectohumus (O-horizon) increases as the trees age, 
which prevents sudden changes in soil conditions and supports the development of a more stable 
soil fauna (Plipiuk 1995, Kaczmarek et al. 2005).

The aim of this paper was to study changes in the abundance of soil mites in stands of pine 
trees of different ages and follow the changes that occur in communities of mites belonging to 
the Gamasida during succession.

MATERIAL AND METHODS

Acarological research was conducted within the Zaborski Natural Landscape Park in the area of the Przymuszewo Forest 
Division, the Kujawy and Pomorze Voivodship in Northern Poland. Samples were collected in the autumn of 2006 and 
spring 2007 from five stands with different aged trees in a scots pine forest (Leucobryo-Pinetum) in which scots pine (Pinus 
sylvestris L.) was dominant: Pine 7 – 7-year-old, pine 15 – 15-year-old, pine 30 – 30-year-old, pine 50 – 50-year-old and 
pine 80 – 80-year-old. 40 samples were collected on the same day from each site and contained 4 sub-layers of the soil 
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profile: organic matter (AoL), top soil (AoF) and mineral soils (Br1 and Br2). Altogether, 400 samples were collected, 
from which 15,264 mites were obtained after a 6-day extraction in modified Tullgren funnels, including 11,561 Oribatida
and 1,202 Gamasida mites. Gamasid mites, both mature and juvenile, were determined to species. Zoocenological ana-
lysis was performed using indices of abundance (A in thousands of spec./m2), dominance (D in %), constancy (C in %) 
(dominance and constancy classes according to Błoszyk 1999), number of species (S), Shannon-Weaver species diversity 
index (H’) and Pielou evenness index (J’). Morisita and percent similarity indices were used in the similarity analysis of 
the Gamasida communities (Magurran 1988). Statistical significance of the differences in Gamasida abundance in the
different stands of trees was determined using the Bonferroni test (Winer et al. 1991).

RESULTS

Mite abundance in the study area ranged between 66,880 spec./m2 (in the 7-year-old tree stand) and 
333,170 spec./m2 (in the 50-year-old tree stand), and were siginificantly different in the different
stands except for the 15 and 30-year-old stands (Table 1, Fig.1). The species of Oribatida were 
mainly responsible for the overall population density of mites. Mites of that group constituted 
between 64.01% and 88.76% of the entire acarofauna. Their abundance increased with the age of 
the tree stands (Table 1). As for the entire acarofauna, there were statistically significant differences
in the abundance structure in the different stands except for the 15 and 30-year-old stands (Fig. 1). 
The population density of Gamasida increased with the age of the tree stands possibly reaching the 
maximum level in the two oldest tree stands (respectively, 18,780 spec./m2 in the 50-year-old and 
17,650 spec./m2 in the 80-year-old tree stands) (Table 1). There were no statistically significant
differences in the abundance recorded in the Gamasida communities studied (Fig. 1). 

Altogether 16 Gamasida families were recorded in this study, of which the most numerous (in 
terms of number of species) is the family Parasitidae (8 species). The families Veigaiidae (5 species), 
Zerconidae and Laelapidae (both with 4 species) were also relatively numerous. The population 
density of the family Parasitidae increased with age of the tree stands reaching the highest value 
(10,730 spec./m2) in the oldest stand (pine 80, Table 2). Whereas the abundance of the family 
Veigaiidae only increased from 430 spec./m2 (in the 7-year-old tree stand) to 5,220 spec./m2 (in 
the 30-year-old tree stand) (Table 2). The population density of the family Zerconidae increased 
with the age of the tree stands, reaching its highest value in the 50-year-old tree stand. Mites of 
the family Rhodacaridae occurred only in the younger stands, reaching their highest population 
density in the 15-year-old tree stand.

Overall 39 species of gamasid mites were recorded at the study sites. Most were recorded in the 
soil from the 30-year-old tree stand and the least in the soil from the 80-year-old tree stand. The 
indices of evenness and species diversity reached their highest values in the youngest tree stand 
and lowest in the oldest stand (Table 1). The following species occurred at all sites: Paragamasus 

Fig. 1. Significance of the differences in the abundance structure of Oribatida and Gamasida (Acari) in the different pine
tree stands in the Przymuszewo Forest Division (* p<0,5; ** p<0,1; *** p<0,01).
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runciger, Paragamasus misellus, Parazercon radiatus, Veigaia cerva and Veigaia nemorensis. 
The following were listed as relatively frequent, occurring at 4 of the 5 sites: Holoparasitus ex-
cipuliger, Trachytes aegrota, Veigaia exiqua and Zercon zelawaiensis (Table 1). 

At all the sites, Paragamasus runciger was dominant or eudominant (Table 1) with a high rate 
of constancy of between 25% and 95%. Veigaia nemorensis with a dominance rate of between 
6.16% and 36.8%, and Parazercon radiatus with a rate of between 0.8% and 31.2%, were also 
listed among the dominant species. They both have high constancy indices and were listed among 
the euconstants of most tree stands. In younger tree stands Rhodacarus coronatus was very 
dominant and constant (dominance rate of between 1% and 30%; constancy rate of between 10% 
and 95%), whereas in older tree stands it was replaced by Trachytes aegrota (dominance rate of 
between 0.6% and 10.1%; constancy rate of between 5% and 55%). 

Quantity and quality-quantity changes occurred in the early stages of succession, which is 
indicated by the similarity of the Gamasida communities in the different tree stands (Fig. 2).

DISCUSSION

In the case of a homogeneous habitat, such as a Scots pine forest, the diversifying environmental 
factor is the age of the tree stand (Trojan & Wytwer 1995). There was a statistically significant
increase in overall mite population density with succession in the pine forest plots. These changes 
were largely due to an increase in the abundance of saprophagic Oribatida that were dominant in the 
soil. This, in turn, is connected with the thicker layer of humus in the older tree stands (Niedbała 
1972, Bukowski et al. 2004, Madej 2004, Kaczmarek et al. 2005). In the case of Gamasida, their 
population density was not significantly different in the different aged tree stands. This indicates
that the density of these mostly predatory and active mites indirectly depends on the volume of 
the humus soil layer and directly on the availability of prey, in particular, species of Oribatida 
(Kaczmarek 2000).

Table 2. Abundance (A in thousands of spec./m2) of selected Gamasida families in the studied pine tree stands in the 
Przymuszewo Forest Division

family pine 7 pine 15  pine 30  pine 50  pine 80

Parasitidae 1.50 4.33 3.24 5.42 10.73
Veigaiidae 0.43 2.33 5.22 4.05 4.04
Zerconidae 3.09 0.63 2.76 6.89 2.04
Rhodacaridae 0.68 3.26 0.21  – – 
other 0.69 0.31 2.02 2.42 0.85

Fig. 2. Quantity similarity (Morisita index) and quality-quantity similarity (percentage similarity) between Gamasida 
communities in the different pine tree stands in the Przymuszewo Forest Division.
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As soil conditions change during succession, the fauna inhabiting the soil also undergoes 
changes in species composition, abundance and dominance structure (Trojan et al. 1994). In 
the case of the Gamasida communities in the consecutive stages in the succession they differ 
mostly in species composition and abundance. As for their dominance structure, it seems to be 
only slightly dependent on the age of the tree stand. Clear quantity and quality-quantity changes 
occur in the early stages of succession. Gamasida species that are typical of pine forest habitats 
were present throughout the successional sequence (V. nemorensis, P. runciger and P. radiatus). 
The less numerous species that were present only at certain successional stages were indicators 
of a particular successional stage (R. coronatus, G. bicolor, H. aculeifer and H. praesternalis of 
young tree stands and D. perforatus, D. modesta and P. furcifer of old tree stands) (Koehler 1998, 
Madej 2004, Madej & Stodółka 2008).

The decrease in species diversity in Gamasida communities with increasing age of a tree stand 
might indicate that an increase in the level of organisation of a system takes place at the cost of 
a decrease in its internal diversity (Trojan et al. 1994, Madej 2004, Madej & Stodółka 2008). In 
old tree stands, there is usually one or a couple of dominant species in every community and the 
tail of accessory species is normally reduced (Trojan et al. 1994). 

The high percentage of mites belonging to the families Parasitidae and Veigaiidae indicates 
the tree stands studied are ecologically stable (Karg & Freier 1995, Koehler 1998, Madej 2004, 
Kaczmarek et al. 2005). Mites of those families are significant elements of soil acarofauna com-
munities in pine forests (Kaczmarek 1990).

REFERENCES

BŁOSZYK J. 1999: Geograficzne i ekologiczne zróżnicowanie zgrupowań roztoczy z kohorty Uropodina (Acari: Mesostigmata) 
w Polsce [Geographical and Ecological Diversity of Mite Assemblages from the Cohort Uropodina]. Poznań: 
Wydawnictwo Kontekst, 245 pp (in Polish).

BUKOWSKI G., SENICZAK, S. DĄBROWSKA B. & KOBIERSKI M. 2004: Wpływ wieku boru sosnowego na roztocze (Acari) 
glebowe [Effect of age of pine forest on the soil mites]. Zeszyty Naukowe Akademii Techniczno-Rolniczej, Zootechnika 
34: 153–164 (in Polish).

KACZMAREK S. 1990: Akarofauna glebowa (Acari) zadrzewień robniowych w krajobrazie rolniczym okolic Turwi ze 
szczególnym uwzględnieniem Gamasida [Fauna of soil mites (Acari) in tree plantations in agricultural landscape near 
Turew with particular view of Gamasida]. Pp.: 172–191. In: ANDRZEJEWSKI R. & RYSZKOWSKI L. (eds.): Charakterystyki 
ekologiczne wybranych elementów krajobrazów rolniczych [Environmental Characteristics of Selected Elements of 
Agricultural Landscapes]. Warszawa: Wydawnictwo Szkoły Głównej Gospodarstwa Wiejskiego-Akademii Rolniczej, 
244 pp (in Polish).

KACZMAREK S. 2000: Glebowe Gamasida (Acari) młodników sosnowych w rejonach oddziaływania zanieczyszczeń 
wybranych zakładów przemysłowych [Soil Gamasida (Acari) of Pine Plantations in Areas influenced by Selected
Industrial Polutants]. Bydgoszcz: Wydawnictwo Wyższej Szkoły Pedagogicznej, 121 pp (in Polish).

KACZMAREK S., SENICZAK S. & BUKOWSKI G. 2005: Wpływ wieku boru sosnowego na roztocze glebowe Gamasida (Acari) 
[Effect of age of pine forest on soil mites Gamasida (Acari)]. Zeszyty Naukowe Akademii Techniczno-Rolniczej, 
Zootechnika 35: 7–15 (in Polish).

KARG W. & FREIER B. 1995: Parasitiforme Raubmilben als Indicatoren für den ökologischen Zustand von Ökosystemen. 
Mitteilungen aus der Biologischen Bundesanstalt für Land- und Forstwirtschaft. Berlin-Dahlem 308: 1–96.

KOEHLER H. H. 1998: Secondary succession of soil mesofauna: A thirteen year study. Applied Soil Ecology 9: 81–86.
MADEJ G. & STODÓŁKA A. 2008: Successional changes and diversity of mesostigmatid mite communities (Acari: 

Mesostigmata) on reclaimed power plant waste dumps. Annales Zoologici 58(2): 267–278.
MADEJ G. 2004: Rozwój zgrupowań roztoczy Mesostigmata (Arachnida, Acari) na nieużytkach poprzemysłowych 

[The Development of Clusters of Mesostigmata Mites (Arachnida, Acari) on Brownfield Wastelands]. Katowice: 
Wydawnictwo Uniwersytetu Śląskiego, 206 pp (in Polish).

MAGURRAN A. E. 1988: Ecological Diversity and Its Measurement. London: Cambridge University Press, 179 pp.
NIEDBAŁA W. 1972: Sukcesja ekologiczna zgrupowań mechowców (Acari, Oribatei) zadrzewień Uroczyska Marcelin 

w Poznaniu [Ecological succession of oribatid mites (Acari, Oribatei) of the Uroczyska Marcelin woodland in Poznan]. 
Poznańskie Towarzystwo Przyjaciół Nauk, Prace Komisji Biologicznej 35(3): 1–196 (in Polish).



68

PLIPIUK I. 1995: Communities of Enchytraeidae (Oligochaeta) in the pine forest succession sere of Puszcza Białowieska. 
Fragmenta Faunistica 38(16): 347–352.

PRUSINKIEWCZ Z. 1994: Leksykon ekologiczno-gleboznawczy [Lexicon of Ecology and Soil Science]. Warszawa: Państwowe 
Wydawnictwo Naukowe, 289 pp (in Polish).

TROJAN P. & WYTWER J. 1995: Effect of age differentiation of the pine forests of Puszcza Białowieska on faunal resources 
and diversity. Fragmenta Faunistica 38: 333–338.

TROJAN P., BAŃKOWSKA R., CHUDZICKA E., PILIPIUK I., SKIBIŃSKA E., STERZYŃSKA M., & WYTWER J. 1994: Secondary succession 
of fauna in the pine forests of Puszcza Białowieska. Warszawa: Muzeum i Instytut Zoologii PAN, 104 pp.

WINER B. J., BROWN D. R. & MICHELS K. M. 1991: Statistical Principles in Experimental Design. 3rd Edition. New York: 
McGraw-Hill, 1057 pp. 

 


