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Abstract. This paper presents an ecological study on the structure and dynamics of some populations of predatory 
mites from two forest sites from Doftana Valley (the first one situated in Lunca Mare and the second in Şotrile), 
Romania. 21 predatory mite species (Mesostigmata) were identified in the 80 collected samples. Among the 15 
species identified in the deciduous forest from Lunca Mare the dominant ones were: Lysigamasus lapponicus, Veigaia 
nemorensis, Pseudolaelaps doderoi, Prozercon fimbriatus, Prozercon traegardhi. Among the 13 species recorded in Şotrile 
the dominant ones were: Hypospis aculeifer, Prozercon fimbriatus and Prozercon traegardhi. The mite populations 
showed differences in their structure and dynamics according to the influence of the environmental factors: 
vegetation, altitude, humidity, temperature and soil pH. The analyzed parameters were: numerical density, 
standard deviation, relative abundance and occurrence frequency (constancy). Based on the bio-edaphic conditions, 
the development of the mites’ populations was more favourable in the first forest site as compared to the second 
one, where numerical representation was lower. The best conditions for mesostigmatid populations were offered by 
the litter and fermentation layer in Lunca Mare and by the humus layer in Şotrile. The highest values of numerical 
densities were recorded in May for both ecosystems, while this structural parameter decreased significantly in 
September. 
 
Keywords: predatory mites, forest soil and litter, environmental factors, populations. 

 
 
 
Introduction 
 
Forest ecosystems have a high diversity of habitats and 
microhabitats for edaphic fauna. Among the soil groups 
of arthropods, the predatory mites (Acari- Meso-
stigmata: Gamasina) are widely distributed, with high 
abundance and species diversity (Evans 1987, Koehler 
1999, Salmane 2000, Ruf & Beck 2005, Gwiazdowicz 
2007). The free-living species of Gamasina depend on 
the soil structure, organic matter, type of humus and 
abiotic factors (temperature, humidity and pH) and 
especially on the presence of other invertebrate groups, 
as their source of food (Evans 1992, Walter & Proctor 
1999). Most of the species are predators, influencing 
population growth of other organisms and playing a 
regulatory role for springtails, soil dwelling mites, 
larvae and eggs of insects, nematodes, enchytraeids. 
Therefore they have an indirect effect on the structure 
and function of ecosystems affecting decomposition of 
organic matter, nutrient cycling and formation of 
mycorrhiza, being an important factor in soil formation 
and stabilization processes (Koehler 1997, Salmane 1999, 
Coja & Bruckner 2003, Ruf & Beck 2005). 

The mite fauna from forest ecosystems displays 
specific structural and functional configurations, de-

pending on the type, structure and complexity of each 
studied area. This research was conducted to collect 
information about the dynamics of some predatory mite 
populations’ structure from hilly forest ecosystems from 
Romania in correlation with certain abiotic factors. 

 
 

Materials and methods 
 
The study was conducted in 2007 (from April till September), 
in deciduous forests from two localities from Doftana Valley 
(Lunca Mare and Şotrile). The area around Lunca Mare is a 
beech forest ecosystem of Epipactis – Cephalanthera, with low 
productivity and with mull–moder humus, on calcicolous and 
eubasic soils. The type of the habitat is: R4111 South 
Carpathian beech forest of Fagus sylvatica and Abies alba with 
Cephalanthera damassonium (Doniţă et al. 2005). According to the 
European Ecological Network Natura 2000, the habitat is 9150 
Medio – European limestone beech forest of the Cephalanthero – 
Fagion. It is situated at 490 m altitude, on a strong fragmented 
relief with calcareous rocks on the surface, having a slope of 
40°. The humid - calcareous soil is not uniform in structure, 
varying from calcicolous, clayey till argillaceous or with mull 
humus. It has a good airflow and drainage. 

The second site, from Şotrile, is a beech forest with low 
productivity and with moder humus, situated on acid brown, 
brown iron-illuvial and podzols, oligo and oligo-mesobasic 
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soils, with Calamagrostis – Luzula. The type of the habitat is 
R4106 South-East Carpathian beech and fir forest with 
Hieracium rotundatum. According to Natura 2000 the habitat 
type is 9110 Luzulo-Fagetum beech forest. This ecosystem is 
situated at 600 m altitude with a slope of 30°. The soils are acid 
brown, brown iron-illuvial and podzols, oligo and oligo-
mesobasic, with moderate and low humidity, middle to deep 
clayey-sandy, with small-middle edaphic volume. The 
trophicity is low, with small quantities of water available. 

The soil samples were collected randomly. 10 samples were 
collected in each area with MacFadyen soil core (5 cm 
diameter), up to 10 cm deep, from three layers: L- litter and 
fermentation, S1- humus, S2 – soil. The extraction was 
performed with a modified Berlese-Tullgren extractor, in 
ethylic alcohol and the mite samples were clarified in lactic 
acid. The identification of the mites from the Mesostigmata 
order was made up to the species level (Gilarov & Bregetova 
1977, Hyatt 1980, Karg 1993, Masan & Fenda 2004). 

The ecological preferences of the mite species are based on 
the literature (Skorupski & Luxon 1998, Salmane 2001, Masan 
& Fenda 2004). 

The studied parameters were: numerical density-
no.indiviuals/m2, standard deviation-SD, relative abundance-
A%, constancy-C. The abiotic factors taken into consideration 
were: humidity of soil, air and soil temperature and pH. 

Soil samples were collected every month in each site.. To 
measure the relative humidity of the soil, six samples/ 
month/site were collected. The relative humidity for each 
month is represented by the average values and the standard 
deviation. The pH was measured with a C532 Jasco Consort- 
ABLæE pH-meter. Each sample was divided in three layers: L, 
S1, S2. pH measurements were made for each layer and the 
average of these three values was considered in the analysis. To 
obtain the air and soil average temperature, maximum and 
minimum values recorded monthly in Doftana Valley were 
used. Measurements were made with soil and air 
thermometers and the standard deviation was calculated for 
both parameters. 

The analyses were performed with Microsoft Excel 2005. 
The relative abundance was calculated using the formula: 

 
A=100*n/N, where: 
 
n-number of individuals of one species from one sample; 
N-total number of individuals of all species from one 

sample. 
 
The constancy was obtained using the formula: 
 
C=100*pA/P, where: 
 
pA-number of samples with species A, 
P-total number of samples. 
 
The mite species were classified in four constancy classes: 

euconstant species having constancy of 75.1-100% (C4), 
constant species having constancy of 50.1-75% (C3), accessory 
species having constancy of 25.1-50% (C2) and accidental 
species having constancy of 1-25% (C1) (Selvin & Vacca 2004). 

 
 

Results 
 
93 individuals were collected that fall into two 
suborders: Epicriina (family Epicriidae), with one genus 
and one species and Gamasina (with families: 
Parasitidae, Veigaidae, Aceosejidae, Phytoseiidae, 
Macrochelidae, Pachylaelaptidae, Pseudolaelaptidae, 
Laelaptidae, Zerconidae), with 14 genera and 21 species. 
The identified taxa belong to the predatory mites. 

Concerning numerical dynamics, the taxonomical 
spectrum included the same number of families in both 
ecosystems (8), but with different number of identified 
species (15 in Lunca Mare and 13 in Şotrile) (Table 4). 

The highest numerical density was recorded in 
Lunca Mare (6000 indiviuals/m2, SD: 4.24), while in 
Şotrile this parameter had a lower value (3300 
indiviuals/m2, SD: 3.23). Differences in the dynamics of 
the numerical density were observed for samples 
collected from different soil layers. At Lunca Mare, the 
litter-fermentation layer had the highest value of the 
numerical density (3300 indiviuals/m2, SD: 3.13), while 
at Şotrile the humus level was better represented in 
comparison with the other two soil layers (1400 
indiviuals/m2, SD: 2.01). The lowest values were 
observed for the third layer of soil in both ecosystems 
(500 indiviuals/m2, SD: 0.97 in the first site and 600 
indiviuals/m2, SD: 1.07 in the second one) (Fig.1). 

The temporal dynamics of the numerical densities 
recorded in Lunca Mare showed a variation from 2600 
indiviuals/m2 (SD: 2.8) in May to 600 indiviuals/m2 
(SD: 0.97) in September. The Veigaidae and Zerconidae 
families contributed with 1500 indiviuals/m2 in May, 
but in September only 300 individuals of Veigaidae/m2 
were identified. The same evolution in mites’ dynamics 
was observed at the Şotrile. The highest values were 
obtained in May (2200 indiviuals/m2, SD: 2.56) and 
April (1300 indiviuals/m2, SD: 1.89) and the lowest in 
July (200 indiviuals/m2, SD: 0.42). In this area the 
zerconids are represented in every month by a high 
number of individuals per square meter (Fig.2). 

The dominant species in the forest ecosystem from 
Lunca Mare were: Lysigamasus lapponicus, Veigaia 
nemorensis, Pseudolaelaps doderoi, Prozercon fimbriatus and 
Prozercon traegardhi. At Şotrile, the highest values of the 
numerical density were recorded for Prozercon 
fimbriatus, Prozercon traegardhi, Hypospis aculeifer and 
Arctoseius cetratus (Table 4). Their numerical densities 
showed a fluctuant monthly evolution in direct 
correlation with the abiotic factors’ values (Tables 1, 2, 
3), (Figures 3, 4). 

These predatory species were divided into do-
minance and constancy classes, after Engelmann’s 
classification (Engelmann 1978). According to this, at the 
Lunca Mare site,  5 species  were  classified  as  eudomi- 
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Figure 1.  Densities of mesostigmatid mites in soil layers in two forest sites in Doftana Valley. Standard 
deviation is shown above the bars. 

 
 

0

500

1000

1500

2000

2500

3000

3500

April May July September

no
. i

nd
iv

id
ua

ls
 /m

 ²

Lunca Mare Şotrile

 
 

Figure 2.  Monthly densities of mesostigmatid mites in two forest sites in Doftana Valley. Standard 
deviation is shown above the bars. 

 
 
 

Table 1.  Average soil relative humidity in two forest sites from Doftana Valley. 
 

Site April May July September  

Lunca Mare 44.1 ± 2.7 30.8 ± 1.6 19.1 ± 4.1 24.1 ± 1.6 

Şotrile 26.0 ± 4.5 13.3 ± 0.6 12.0 ± 0.4 11.0 ± 0.7 
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Table 2.  pH of the soil layers in two forest sites from Doftana Valley. 

 

Site Layer April May July September 

Lunca Mare L 5.7 5.7 6.3 6.1 

 S1 5.9 4.4 5.8 5.9 

 S2 5.3 5.2 5.7 5.8 

 Average  5.8 ± 0.3 5.1 ± 0.6 5.9 ± 0.3 5.9 ± 0.2 

Şotrile L 4. 5. 5.5 5.4 

 S1 4.3 4.9 5.1 4.9 

 S2 5.1 4.8 5. 4.5 

 Average  4.5 ± 0.5 4.9 ± 0.1 5.2 ± 0.2 4.9 ± 0.4 
 
 
 

Table 3.  Average air and soil temperatures (°C) in Doftana Valley. 
 

Level April May July September 

Air 9.7 ± 1.5 17.6 ± 4.3 22.9 ± 1.6 13.9 ± 0.8 

Soil 17.9 ± 4.1 26.8 ± 4.8  34.4 ± 2.7 14.4 ± 0.5 
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Figure 3. Monthly densities of the dominant mesostigmatid species from forest soil in Lunca Mare. 

 
 
 
 
 

nant, 4 as dominant and 1 as subdominant; 2 as 
euconstant, 1 as constant, 2 as accessory and 6 as 
accidental species. Among different sampling events, 
changes in the structure of species dominance and 
constancy were observed. In the forest ecosystem from 
Şotrile, from all identified species, only three were the 
most representative, classified as euconstant and 
accessory mites (Table 5). 

Discussion 
 
The numerical densities of the studied mites in these 
two forest sites were lower compared to other ecological 
studies of the mesostigmatid mites from Romania (Falcă 
et al. 2000, Honciuc & Stănescu 2003, Stănescu & 
Honciuc 2006, Stănescu 2007). Thus, in proper bio-
edaphic   conditions   (optimal temperature  of  12-16°C,  
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Figure 4. Monthly densities of the dominant mesostigmatid species from forest soil in Şotrile. 

 
 

 
Table 4. Mesostigmatid mite species and their numerical densities (no. individuals/m2) from two forest sites from Doftana Valley. 

 

Family Species Lunca Mare Şotrile Ecological preferences 

Epicriidae Epicrius mollis  100   

Parasitidae Pergamasus crassipes  100  Silvicolous 

 Lysigamasus lapponicus  600 100 Silvicolous 

 L. truncus  100  Rotting substrate 

 L. conus   100  

 Leptogamasus variabilis  100   

 L. parvulus  100  Silvicolous 

Veigaidae Veigaia nemorensis  1400 100 Eurytopic 

 V. exigua  300 200 Eurytopic, mesophilous 

Aceosejidae Cheroseius sp.  100  

 Arctoseius cetratus   300 Ubiquitous 

Phytoseiidae Amblyseius sp. 100   

Macrochelidae Macrocheles montanus   100 Silvicolous 

Pachylaelaptidae Olopachys suecicus  100  Silvicolous 

 Pachyseius humeralis   100 Ubiquitous 

Pseudolaelaptidae Pseudolaelaps doderoi  700  Mesophilous 

Laelaptidae Hypoaspis aculeifer  500 500 Silvicolous, eurytopic 

Zerconidae Zercon fageticola   100 Silvicolous 

 Prozercon fimbriatus  900 1100 Silvicolous 

 P. traegardhi  700 500 Silvicolous, eurytopic 

 Prozercon sp. 200   

 Total number of individuals/ m 2 6000 3300  
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Table 5. The dominance and constancy of the most representative mesostigmatid species from two forest sites in 
Doftana Valley. 

 

Species from Lunca Mare April May July September 

Lysigamasus lapponicus  D; Acc.   E; Acs.   

Veigaia nemorensis  E; Acs. E; Acs. D; Acs. E; Acc. 

Veigaia exigua D; Acc. D; Acc.     

Hypoaspis aculeifer  E; Acc.   D; Ct. E; Acc. 

Prozercon fimbriatus  SD.; Acc. E; Acc. E; Euct.   

Prozercon traegardhi  E; Acc.   E; Euct.   

Species from Şotrile     

Hypoaspis aculeifer  E; Acc. E; Acc.   

Prozercon fimbriatus  E; Acc. E; Acc.   

Prozercon traegardhi  E; Acc.     
 
E. = eudominant, D. = dominant, SD. = subdominant; Euct. = euconstant, Ct. = constant, Acs. = accessory, Acc. = accidental. 

 
 
 
humidity over 60%, acid pH, the presence of food) there 
were recorded between 20000 and 60000 indiviuals/m2 
(Salmane 2000, Falcă et al. 2000, Skorupski 2001, 
Lindberg et al. 2002, Honciuc & Stănescu 2003, Ruf & 
Beck 2005, Stănescu & Honciuc 2006, Stănescu personal 
communication). 

Comparing the two studied areas, the highest 
number of species was found in the forestry site from 
Lunca Mare. The development of mesostigmatid popu-
lations and other invertebrate groups (springtails, en-
chytraeids, nematodes, immature of oribatids, eggs of 
insects) was determined by the good bio-edaphic 
conditions (temperature between 19-44°C, increased 
humidity of soil and presence of organic matter) (Scheu 
& Falcă 2000, Coleman & Whitman 2005). In the forest 
site from Şotrile, due to the thin layer of organic matter 
(rocky substrate), the mite populations were repre-
sented by lower number of individuals. 

At the first studied site, the litter fermentation layer 
provided suitable life conditions for these predatory 
mites. In the humus layer (mull-moder), the recorded 
number of individuals per square meter was lower. It 
has a compact texture and is harder to penetrate by soil 
invertebrates (Schaefer & Schaermann 1990, Heisler 
1992). 

At the second site, the highest value for the 
numerical density was recorded in the humus layer 
(moder), which has a more porous structure, allowing 
the circulation of organic elements and the movement of 
other edaphic invertebrate groups, which represent the 
food source for gamasids. Thus, the moder humus, by 
its structure (rich in organic matter, representing an 

additional trophic substrate), provided favourable 
conditions for gamasids’ development. 

Regarding temporal dynamics, at Lunca Mare, the 
highest numerical density of mesostigmatids was re-
corded in May and decreased gradually till September. 
This evolution is correlated with the values of humidity 
and soil acidity that were high in the spring period 
compared to the other months of the study (Tables 2, 3). 
The acidity of soil favoured the development of fungi-
vorous invertebrates (enchytraeids, springtails, nema-
todes, immature of oribatids), which represent the food 
source of predatory mites (Petersen & Luxton 1982, 
Evans 1987, Honciuc 2000). At Şotrile, the population of 
mites displayed a development in May, decreased in 
number in July and due to dryness of the soil 
disappeared in September. 

Most of the identified species are common for 
temperate forest ecosystems, some of them being 
ubiquitous (Veigaia nemorensis, Arctoseius cetratus and 
Pachyseius humeralis). Few species characteristic for 
meadows and for rotting substrate were identified 
(Skorupski & Luxton 1998; Salmane 1999, 2001). The 
dominant species from the two forests are specific for 
temperate areas (Karg 1993, Salmane 1999, Skorupski 
2001, Masan & Fenda 2004, Stănescu personal commu-
nication). 

Significant modifications in the numerical density of 
the dominant gamasids were recorded, in both 
ecosystems. Veigaia nemorensis, Prozercon fimbriatus and 
Prozercon traegardhi had high values of numerical 
density in every period of the study. The evolution of 
their numerical density is related to demands for spe-
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cific ecological conditions and to their trophic pre-
ferences (Salmane 2000). 

Taking into account the frequency of occurrence, 
these invertebrates are accessory or accidental, rarely 
euconstant or constant. According to this study, the 
Lysigamaus lapponicus species had a preference for soil 
habitats with decreased humidity, increased tempe-
rature and less acid. Veigaia nemorensis preferred soil 
with increased humidity, decreased temperature and 
less acid. Prozercon fimbriatus was found in soil with 
moderate humidity, increased temperature and acid. 
Hypospis aculeifer and Prozercon traeghardi were 
identified in soil with increased humidity, moderate to 
low temperature and barely acid. 

The monthly affiliation of the species to different 
dominance and frequency classes revealed the influence 
of the abiotical factors on mites’ dynamics. 
 
 
 
References 
 
Coleman, D.C., Whitman, W.B. (2005): Linking species richness, 

biodiversity and ecosystem function in soil systems. 
Pedobiologia 49: 479-497. 

Coja, T., Bruckner, A. (2003): Soil microhabitat diversity of a 
temperate Norway spruce (Picea abies) forest does not influence 
the community composition of gamasid mites (Gamasida, 
Acari). European Journal of Soil Biology 39: 79-84. 

Doniţă, N., Popescu, A., Paucă-Comănescu, M., Mihăilescu, S., 
Biriş, I. (2005): Habitatele din România. Editura Tehnică şi 
Silvică, Bucharest. [in Romanian]. 

Engelmann, H.D. (1978): Dominanzklassifizierung von 
Bodenarthropoden. Pedobiologia 18: 378-380. 

Evans, D.W. (1987): Trophic behaviour of mycophagous 
microarthropods. Ecology 68: 226-229. 

Evans, O.G. (1992): Principles of acarology. CAB International 
Wallingford Oxon OX 10 8De UK. 

Falcă, M., Vasiliu-Oromulu, L., Sanda, V., Popescu, A., Paucă-
Comănescu, M., Tacină, A., Honciuc, V., Onete, M., 
Purice, D., Stănescu, M., Biţă, C. (2000): Comparative 
ecosystemic analysis of the beech forests with mull flora 
from Bucegi Massif. Proceedings Institute of Biology, 
Bucharest, Romanian Academy 3: 59-78. 

Gilarov, M.S., Bregetova, N.G. (1977): Opredeliteli Obitaiuscih v 
Pocive Clescei, Mesostigmata. Isdatelistvo “Nauka”, 
Leningratkoe, Otdelenie, Leningrad. 

Gwiazdowicz, D.J. (2007): Ascid mites (Acari, Mesostigmata) from 
selected forest ecosystems and microhabitats in Poland. 
Wydawnictwo Akademii Rolniczej Im. Augusta Ciesz-
kowskiego w Poznan. 

Heisler, C. (1992): Collembola and Gamasina-bioindicators for soil 
compaction. XI International Colloquium on Soil Zoology, 
Jyvaskyla, Finland: 229-231. 

Honciuc, V. (2000): Rolul ecologic al oribatidelor (Acari: Oribatida) 
în ecosistemele forestiere naturale şi antropizate, din România. 
Doctoral Thesis (unpublished), Bucharest University, Faculty of 
Biology, Bucharest, Romania. [in Romanian]. 

Honciuc, V., Stănescu, M. (2003): Numerical structure of edaphic 
mite communities Arachnida, Acari) from Picea abies forests of 

Prahova river valley. Proceedings Institute of Biology, 
Bucharest, Romanian Academy 5: 61-73. 

Hyatt, K.H. (1980): Mites of the subfamily Parasitinae 
(Mesostigmata: Parasitidae) in the British Isles. Bulletin of the 
British Museum, Zoology series 38: 237-378. 

Karg, W. (1993): Acari (Acarina), Milben Parasitiformes 
(Anactinochaeta). Cohors Gamasina Leach 59: 1-513. 

Koehler, H.H. (1997): Mesostigmata (Gamasina, Uropodina) 
efficient predators in agroecosystems. Agriculture, Ecosystems 
and Environment 74: 395-410.  

Lindberg, N, Engtsson, J.B., Persson, T. (2002): Effects of 
experimental irrigation and drought on the composition and 
diversity of soil fauna in a coniferous stand. Journal of Applied 
Ecology 39: 924-936. 

Masan, P., Fenda, P. (2004): Zerconid mites of Slovakia (Acari, 
Mesostigmata, Zerconidae). Institute of Zoology, Bratislava, 
Slovak Academy of Science. 

Petersen, H., Luxton, M. (1982): A comparative analysis of soil 
fauna populations and their role in decomposition processes. 
In: Quantitative ecology of microfungi and animals in soil and 
litter. Oikos 39: 287-376. 

Ruf A., Beck, L. (2005): The use of predatory soil mites in ecological 
soil classification and assessment concepts, with perspectives 
for oribatid mites. Ecotoxicology and Environmental Safety 62: 
290-299. 

Salmane, I. (1999): Soil free-living predatory Gamasina mites (Acari, 
Mesostigmata) from the coastal meadows of Riga Gulf, Latvia. 
Latvijas Entomologs 37: 104-114. 

Salmane, I. (2000): Investigation of the seasonal dynamics of soil 
Gamasina mites (Acari: Mesostigmata) in Pinaceum 
myrtilosum. Latvia. Ekologia 19: 245-252. 

Salmane, I. (2001): A check list of Latvian Gamasina mites (Acari, 
Mesostigmata) with short notes to their ecology. Latvijas 
Entomologs 38: 21-26. 

Schaefer, M., Schauermann, J. (1990): The soil fauna of beech 
forests: comparison between a mull and a moder soil. 
Pedobiologia 34: 299-314. 

Scheu, S., Falcă, M. (2000): The soil food web of two beech forests 
(Fagus sylvatica) of contrasting humus type: stable isotope 
analysis of a macro- and mesofauna dominated community. 
Oecologia 123: 285-296. 

Selvin, S., Vacca, A. (2004): Biostatistics. How it works. Pearson 
Education, UK. 

Skorupski, M., Luxton, M. (1998): Mesostigmatid mites (Acari: 
Parasitiformes) associated with yew (Taxus baccata) in England 
and Wales. Journal of Natural History 32: 419-439. 

Skorupski, M. (2001): Mites (Acari) from the order Gamasida in the 
Wielkopolski national Park. Fragmenta Faunistica 44: 129-167. 

Stănescu, M., Honciuc, V. (2006): The taxonomical structure of the 
Epicriina and Gamasina mites (Mesostigmata: Epicriina, 
Gamasina) from forestry ecosystems from Bucegi Massif. 
Roumanian Journal of Zoology 52: 33-41. 

Stănescu, M. (2007): Cercetări ecologice asupra populaţiilor de 
acarieni (Acari: Mesostigmata) din solurile unor ecosisteme 
forestiere din Masivul Bucegi. Doctoral Thesis (unpublished), 
Biological Institute of the Romanian Academy, Bucharest, 
Romania. [in Romanian]. 

Walter, D.E., Proctor, H.C. (1999): Mites: Ecology, Evolution and 
Behaviour. CAB International, Wallingford. 

 
 

Submitted: 08 June 2009 
/ Accepted: 6 July 2009 

 
Published Online: 08 July 2009 




