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Abstract

The population of soil oribatid mites in 14 plots of grass collection in IHAR in 
Bydgoszcz was investigated. Abundance of Oribatida population ranged 0.8–46.7 
thousand indiv./m2. Number of species of Oribatida ranged from 3 to 6 and the 
Shannon index was low. There were no influence of height and manner of spread-
ing of grasses on oribatid population.
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Introduction

Institute of Plant Breeding and Acclimatization in Bydgoszcz gathers a collection 
of plants, both in the form of seeds and in the form of crops. Abundance and 
species composition of soil mites population is dependent on the microhabitat 
conditions. The effect on conditions in the soil have, among other things, plants 
overgrowth, the soil and the tillage treatments (Rajski 1961; Seniczak 1978).
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The aim of this study was to establish whether the various species of grasses 
of different heights and a way of spreading, influence on the populations of soil 
mites.

Material and methods

The investigation was performed in the terrain of IHAR garden, in Myślęcinek 
part of Bydgoszcz. Grasses were cultivated in the plots of 1 x 1 m, under very 
intensive care (ground preparing, soil scarification, hand weeding, mowing).

Investigated material was taken from 14 plots sown with grasses of different 
heights and a way of spreading. The following species were investigated: 1. An-
thoxanthum odoratum L., 2. Nardus stricta L., 3. Deschampsia caespitosa (L.) 
P. Beauv., 4. Festuca airoides Lam., 5. Corynephorus canescens (L.) P. Beauv., 
6. Molinia caerulea (L.) Moench, 7. Arrhenatherum elatius (L.) P. Beauv. ex 
J. Presl et C. Presl, 8. Alopecurus pratensis L., 9. Holcus lanatus L., 10. Phleum 
pratense L., 11. Sesleria tatrae (Degen) Deyl, 12. Agrostis capillaris L., 13. Cal-
amagrostis pseudophragmites (Hall.) Koel. and 14. Phalaris arundinacea L.

Soil samples of 50 cm3 each (3 cm deep) were taken in April and September of 
2008 from each plot in 5 replicates. Samples were selected from the lower part 
(3 cm high) of plants and the soil. Generally 140 samples were studied. Oribatid 
mites were extracted in high gradient Tullgren funnels, conserved in 70% ethyl 
alcohol and determined to species level, including the juvenile stages. Names of 
oribatid species follow Weigmann (2006) and partly Subías (2004). Names of 
plant species follow Rutkowski (2005). The populations of oribatid species were 
characterized with the abundance (A) and constancy (C) indices, while the mite 
communities were compared with the Shannon H index (Odum 1971).

Results were statistically analyzed using a spreadsheet Microsoft Excel 2007 
and Statistica 6.0 package. Basic descriptive statistics were carried out, and after 
a logarithmic transformation of data was performed using the statistical analy-
sis of the U Mann-Whitney test and Tukey test, with a significance of P < 0.05 
(Berthet, Gerard 1965; Łomnicki 2000). 
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Results and discussion

The abundance of mites in the investigated plots ranged from 4.5 to 50.9 thous. 
indiv./m2. Oribatida ranged in the investigated plots from 19% to 92% of the all 
mites population (Tab. 1).

The observed abundance of mites (including oribatid mites) in the investigated 
plots was similar for the  abundance of different types of grasslands found by 
other authors (Rajski 1961; Seniczak et al. 1993; Hubert et al. 2004).

In soils with strong anthropogenic pressure, fields and lawns the abundance 
of mites is low (Skubała et al. 2000; Bukowski, Chachaj 2008; Bukowski 2008; 
Zabrocka et al. 2006).

The Shannon index (H) of the population of oribatid mites in the investigated 
plots was low. In the most of investigated plots the population of mites prefers 
the soil layer than the lower part of plants (Tab 2). This tendency was less clear 
in the population of oribatid mites. Similar results obtained Seniczak et al. (2005) 
investigating the relatively dry meadows soils.

The analysis determined the statistical significance of differences between Or-
ibatida group at most studied plots (Tab. 3).

In the investigated plots only 10 taxa of oribatid mites were found and the 
number of species ranged from 3 to 6 taxa. This low number of species of Ori-
batida was observed in habitats with strong anthropogenic pressure, or especially 
those, where were few dead organic matter (Seniczak et al. 2000a, 2000b; Domek 
et al. 2006; Sokołowska et al. 2006; Sokołowska, Seniczak 2005).

In the investigated plots relatively abundant were Eupelops occultus – species 
characteristic for meadows and pastures, Scheloribates laevigatus – species char-
acteristic for meadows, Scutovertex sculptus – xerophilous species and Tecto-
cepheus velatus – eurytopic species (Chachaj, Seniczak 2005; Klimek et al. 1991).

Acari are very abundant in the meadows. There were no statistically significant 
relationships between the amount or way of spreading of particular species of 
grasses and the abundance of mites and species composition of oribatid mites.

Differences between populations of mites in the investigated plots could be 
caused by other factors, including quantity and quality of vegetable matter and 
the intensity of tillage treatments.
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Table 2. Vertical distribution of mites in the investigated plots (indiv./100 cm3)

Plots
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Total Acari P 136 58 28 22 16 5 53 17 16 7 8 28 17 12
S 33 32 34 19 20 11 93 22 16 16 7 34 31 17

Oribatida P 129 30 16 17 6 1 39 8 11 5 2 16 7 4
S 26 23 22 15 4 4 75 15 11 8 1 22 7 6

P – lower part of plants, S – soil.

Table 3. Significant differences between the Oribatida on studied plots, x – at P < 0.05

Plots

Pl
ot

s

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 - x x x x x x x x x x x x x
2 x - x x x x x x x x x x
3 x - x x x x x x x
4 x x - x x x x x x x
5 x x x x - x x x x x x
6 x x x x x - x x x x
7 x x x x x x - x x x x x x x
8 x x x x x - x x x
9 x x x x x - x x x
10 x x x x x x x - x x
11 x x x x x x x x x - x x x
12 x x x x x x - x x
13 x x x x x x x -
14 x x x x x x x x x -

References

Berthet P., Gerard G. 1965. A statistical study of microdistribution of Oribatei (Acari). 
Part I. The distribution pattern. Oikos, 16: 214–227.

Bukowski G. 2008. Wpływ realizacji zieleni urządzonej w obszarze poprzemysłowym 
na strukturę populacji roztoczy (Acari) glebowych. Fauna miast: ochronić różno-
rodność biotyczną w miastach. P. Indykiewicz, L. Jerzak, T. Barczak (eds.). SAR 

„Pomorze”, Bydgoszcz, pp. 356–361.
Bukowski G., Chachaj B. 2008. Wstępne obserwacje nad różnorodnością gatunkową 

mechowców (Acari, Oribatida) zbiorowisk łąkowych i ruderalnych dzielnicy 
Opławiec w Bydgoszczy. Fauna miast: ochronić różnorodność biotyczną w mias-
tach. P. Indykiewicz, L. Jerzak, T. Barczak (eds.). SAR „Pomorze”, Bydgoszcz, pp. 
309–312.



68 Grzegorz Bukowski, Bogusław Chachaj

Chachaj B., Seniczak S. 2005. The influence of sheep, cattle and horse grazing on soil 
mites (Acari) of lowland meadows. Folia Biologica, 531: 127–132.

Domek K., Seniczak S., Kaczmarek S., Bukowski G. 2006. Preliminary studies on the 
effect of swine liquid manure fertilization on some soil mesofauna. In: Advances in 
Polish Acarology. G. Gabryś, S. Ignatowicz (eds.). SGGW, Warszawa, pp. 62–70.

Hubert J., Kučerová A., Münzbergová Z. 2004. The comparison of oribatid mite (Acari: 
Orobatida) communities at various patches in the seminatural meadow. Ekológia, 
23: 328–341.

Klimek A., Seniczak S., Żelazna E., Dąbrowska B. 1991. Akarofauna (Acari) skarp osad-
ników produktów odpadowych Janikowskich Zakładów Sodowych [The fauna  
of mites (Acari) of the escarps of ‘white seas’ near Janikowo Soda Factory]. Zeszyty 
Naukowe ATR w Bydgoszczy. Zootechnika, 22: 151–165.

Łomnicki A. 2000. Wprowadzenie do statystyki dla przyrodników. PWN, Warszawa.
Odum E.P. 1971. Fundamentals of ecology. W.B. Saunders Co., Philadelphia.
Rajski A. 1961. Studium ekologiczno-faunistyczne nad mechowcami (Acari, Oribatei) 

w kilku zespołach roślinnych. I. Ekologia Pr. Kom. Biol. PZPN, 25: 1–160.
Rutkowski L. 2005. Klucz do oznaczania roślin naczyniowych Polski niżowej. 

Wydawnictwo Naukowe PWN, Warszawa.
Seniczak S. 1978. Stadia młodociane mechowców (Acari, Oribatei) jako istotny skład-

nik zgrupowań tych roztoczy przetwarzających glebową substancję organiczną. 
Uniwersytet Mikołaja Kopernika, Toruń.

Seniczak S., Bukowski G., Kaczmarek S., Bukowska H., Kobierski M. 2000a. The in-
fluence of different plant cover of forest dune on soil mites (Acari) in the Tuchola 
National Park. In: Akarologia polska u progu nowego tysiąclecia. S. Ignatowicz 
(ed.). SGGW, Warszawa, pp. 202–210.

Seniczak S., Chachaj B., Wasińska B., Graczyk R., Kwiatkowski J., Waldon B., 
Kobierski  M. 2005. Wpływ nawożenia łąki wodą amoniakalną z oczyszczal-
ni ścieków na roztocze glebowe (Acari). Zeszyty Naukowe ATR w Bydgoszczy, 
Zootechnika, 35: 17–26.

Seniczak S., Dąbrowski J., Dąbrowska B., Gackowski G. 1993. Wpływ aerozoli ścieków 
pochodzących z Zakładów Chemicznych „Organika-Zachem” w Bydgoszczy na 
akarofaunę łąkową, ze szczególnym uwzględnieniem Oribatida (Acari). Zeszyty 
Naukowe ATR w Bydgoszczy, Zootechnika, 23: 121–132.

Seniczak S., Kaczmarek S., Zaręba J., Seniczak A., Marcysiak K., Kobierski M. 2000b. 
The preliminary observations on soil mites (Acari) of lawns in the neighbourhood 
of busy road in Bydgoszcz. In: Akarologia polska u progu nowego tysiąclecia. 
S. Ignatowicz (ed.). SGGW, Warszawa, pp. 211–219.



69Soil Oribatid Mites (Acari, Oribatida)…

Skubała P., Madej G., Krajczyk A. 2000. Mites (Acari: Oribatida, Mesostigmata) of ag-
rocenoses subjected to pollution. In: Akarologia polska u progu nowego tysiąclecia. 
S. Ignatowicz (ed.). SGGW, Warszawa, pp. 136–142.

Sokołowska L., Seniczak S. 2005. Wpływ nawożenia gnojówką bydlęcą na wydajność 
przemiennego użytku zielonego i liczebność wybranych grup mezofauny glebowej. 
Zeszyty Naukowe ATR Bydgoszcz, Zootechnika, 35: 55–67.

Sokołowska L., Seniczak S., Kaczmarek S., Bukowski G. 2006. Preliminary studies on the 
effect of cattle slurry fertilization on some soil mesofauna groups. In: Advances in 
Polish Acarology. G. Gabryś, S. Ignatowicz (ed.). SGGW, Warszawa, pp. 399–409.

Subías L.S. 2004. Listado sistemático, sinonímico y biogeográfico de los Ácaros 
Oribátidos (Acariformes, Oribatida) del mundo (1748−2002). Graellsia, 60: 3−305.

Weigmann G. 2006. Hornmilben (Oribatida). Die Tierwelt Deutschlands. Vol. 76.
Zabrocka E., Seniczak S., Seniczak A., Bukowski G., Dudek S. 2006. Wpływ nawadnia

nia i nawożenia mineralnego na jakość plonu trawy i roztocze (Acari) glebowe. 
Zeszyty Naukowe ATR Bydgoszcz, Zootechnika, 36: 51–58.

Mechowce (Acari, Oribatida) glebowe  
na poletkach kolekcji traw IHAR w Bydgoszczy

Streszczenie

Zbadano populacje mechowców glebowych na 14 poletkach kolekcji traw IHAR w Byd-
goszczy. Liczebność populacji Oribatida wahała się od 0,8 do 46,7 tysięcy osobn./m2. 
Liczba gatunków Oribatida wahała się od 3 do 6, a indeks Shannona był niski. Nie 
stwierdzono wpływu wysokości i sposobu krzewienia się traw na populacje Oribatida.

Słowa kluczowe: mechowce, trawy, Eupelops, Scheloribates
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