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STRUCTURAL CHARACTERISTICS OF SOIL MITE POPULATIONS  
(ACARI- MESOSTIGMATA) FROM THE OAK-HORNBEAM FORESTS  

FROM SOUTHERN ROMANIA 

MANU Minodora, ONETE Marilena 

Abstract. The paper present the structural modifications of soil mite populations from four forest ecosystems, characterized by the 
two vegetal associations (Querco petraeae-Carpinetum SOÓ et POCS 1957 and Q. robori-Carpinetum BORZA 1937), taking into 
account the distribution of these invertebrates on soil layers (litter-fermentation, humus and soil). In total, 35 species of 
Mesostigmata were identified, three species being common: Pachyseius humeralis (BERLESE 1910), Prozercon traegardhi (HALBERT
1923) and Veigaia nemorensis (C. L. KOCH 1836). The analysis of the dominance and constancy indices showed that the eudominant-
dominant and euconstant-constant species represented 15.79 %-30 % from the total number of mites. Based on the Jaccard index, the 
similarities and differences between mite populations from four investigated forest and from all three soil layers were identified. 

Keywords: mite, dominance, constancy, similarity, soil. 

Rezumat. Caracteristicile structurale ale popula iilor de acarieni de sol (Acari-Mesostigmata) din stej reto-
c rpinete din sudul României. Lucrarea prezint modific rile structurale ale popula iilor de acarieni de sol din patru ecosisteme 
forestiere, caracterizate de dou  tipuri de asocia ii vegetale (Querco petraeae-Carpinetum SOÓ et POCS 1957 i Q. robori-Carpinetum 
BORZA 1937), inând cont de distribu ia acestor nevertebrate pe straturi de sol (litier -fermenta ie, humus i sol). În total, 35 
mesostigmatide au fost identificate, trei specii fiind comune: Pachyseius humeralis (BERLESE 1910), Prozercon traegardhi (HALBERT
1923) i Veigaia nemorensis (C. L. KOCH 1836). Analiza indicilor de dominan i constan  a ar tat c  speciile eudominate-dominate 
i cele euconstante-constante reprezint  15,79 % - 30 % din num rul total de acarieni. Bazându-ne pe indicele Jaccard, au fost 

identificate similarit ile i diferen ele dintre popula iile de acarieni din cele patru p duri studiate, dar i din straturile de sol. 

Cuvinte cheie: acarian, dominan , constan , similaritate, sol. 

INTRODUCTION

The edaphic Mesostigmata mites are considered bioindicators for soil quality, especially in forest ecosystems, 
where they find proper environmental conditions for their development. This characteristic was offered after numerous 
studies, which demonstrated that any anthropogenic impact determines modifications of the qualitative and quantitative 
parameters. Being, in their majority predator species, Mesostigmata communities are influenced primarily by the 
availability of the trophic source and then by the abiotic factors (WALTER & PROCTOR, 2009; SALMANE & BRUMELIS,
2010; BEDANO & RUF, 2010; PEVERIERI et al., 2011). Analysing their ecological requirements it was observed that the 
mite population structure and dynamics are correlated with biotic and abiotic factors from investigated ecosystems. If 
we take into consideration one of the biocoenosis components (edaphic invertebrates fauna), the ecological 
characterization of soil from forest ecosystems can be done with the aid of mites (COJA & BRUCKNER, 2006; GULVIK,
2007; MANOLE et al., 2011). 

Studies concerning the soil fauna from deciduous forest ecosystems were also conducted in Romania 
(Moldova, Romanian Plain, Doftana and Prahova valleys), highlighting the high biodiversity and the characteristic 
structure of invertebrate populations for each type of investigated areas (C LUG R & HU U, 1999; CIORNET et al., 2003;
FALC et al., 2003; HONCIUC & ST NESCU, 2004; ST NESCU & HONCIUC, 2004; SANDA et al., 2006a, b; OROMULU-
VASILIU et al., 2007-2008; C LUG R, 2009). However, studies on the structural characteristics of edaphic mite 
communities from these types of forests (oak and hornbeam) are very few.  

If we refer to Europe, ecological studies on the Mesostigmata populations from oak and hornbeam forest have 
been made in France, Austria, Spain, Slovakia, Poland and Italy (SADAKA & PONGE, 2003; SKORUPSKI, 2003; FENDA &
CICEKOVA, 2005; MORANZA, 2006; GWIAZDOWICZ, 2007; NIEPARALA & BLOSZYK, 2009; MADEJ et al., 2011; 
PEVERIERI et al., 2011).

The aim of the present study is to investigate for the first time the structural characteristics of the 
Mesostigmata soil populations from four oak-hornbeam forests located in southern Romania, highlighting the 
similarities and differences between them. The originality of this work is the study of population structures taking into 
account the distribution of these invertebrates on soil layers (litter-fermentation, humus and soil).  

MATERIAL AND METHODS 

Study area 
The study was made in 2005 in four deciduous forests, characterized by two vegetal associations: Querco 

petraeae-Carpinetum SOÓ et POCS 1957 (QpC), described in ecosystems from Cobia (QpC1), S rata Monteoru (QpC2) 
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and Q. robori-Carpinetum BORZA 1937 (QrC), identified in areas from C lug reni (QrC1) and C scioarele (QrC2). All 
are natural forests from the south part of Romania (Fig. 1).  

Figure 1. Geographical position of the investigated forest ecosystems {Cobia (QpC1),  
 S rata Monteoru (QpC2), C lug reni (QrC1) and C scioarele (QrC2)} (original). 

The geomorphologic characteristics and description of vegetation from the investigated forests are presented 
below (Table 1) (SANDA et al., 2006a, b). 

Table 1. The geomorphological characteristics and description of the vegetation from the investigated forests. 
Characteristics Cobia (QpC1) S rata Monteoru (QpC2) C lug reni (QrC1) C scioarele (QrC2) 

Geographical coordinates N: 44051’00.15” 
E: 25021’17.80” 

N: 45024’35.11” 
E: 25025’20.07” 

N: 45044’46.84” 
E: 25027’22.45” 

N: 44007’41.35” 
E: 26027’32.46” 

Altitude 447 m 516 m 152 m 127m 

Vegetal association 
Querco petraeae-

Carpinetum SOÓ et 
POCS 1957

Querco petraeae-Carpinetum
SOÓ et POCS 1957

Querco robori-
Carpinetum BORZA

1937 

Querco robori-
Carpinetum BORZA

1937 
Forest consistency 0.8-0.9 0.8-0.9 0.7-0.8 0.7-0.8

Coverage 75-80% 80-85% 80% 75%

Type of forest 
Young forest (35 

years) regenerated 
from offshoots

Mature forest, over 100 years Mature forest, over 100 
years

Mature forest, over 100 
years

Dominant tree species Quercus petraea, 
Q. frainetto

Quercus petraea, Carpinus 
betulus, Q. frainetto

Quercus robur, Tilia 
tomentosa, C. betulus Quercus robur, Q. cerris

Dominant shrub species Cornus sanguinea, Carpinus 
betulus

Ligustrum vulgare, 
Cornus mas 

Dominant herbaceous 
species

Carex pilosa, 
Lathyrus vernus,

C. sylvatica

Melittis melissophyllum, Tamus 
communis, Lychnis coronaria

Allium ursinum, 
Lamium galeobdolon, 

Alliaria petiolata 

Ranunculus ficaria, 
Lamium galeobdolon, 

Alliaria petiolata
Exposure S S N- NE N 

Slope 15° 30° 10°-15° 10°-15°

Soil Brown forest soil, 
medium podzolic

Brown forest soil, medium 
podzolic

Alluvial soils Alluvial soils

Soil samples 
From each ecosystem 15 samples of soil were collected with MacFadyen corer (5 cm diameter), up to depth of 

10 cm. Each soil samples was divided in three subunits, taking into account the soil layers: litter-fermentation (L), 
humus (S1) and soil (S2). The soil samples were taken three times in one year: in May, July and September. The 
sampling periods were the same for all ecosystems. The extraction was performed with a modified Berlese-Tullgren 
extractor, in ethylic alcohol and the mites samples were clarified in lactic acid. The identification of the mites from the 
Mesostigmata order was made up to the species level, using the latest taxonomic literature. In total, 60 soil samples 
were analysed, divided in 180 subunits, with 35 species and 136 individuals. 

Statistical analysis 
After taxonomical identification, the numerical abundance (number of individuals) was the base for the 

quantification of some structural index as: numerical density (x/sq.m.); dominance (D%); constancy (C%) and Jaccard 
similarity index (q). The numerical density (x/sq.m.) was calculated using the following formula: 

x/sq.m = (  no. of individuals/no. of samples) x 1m2/surface of the soil core 
Where: 1 m2= 10000 cm2; surface of the soil core = 10 cm2 (BOTNARIUC & V DINEANU, 1982). 
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The analysis of the results was conducted with the aid of the BioDiversityPro 2.0 program (MCALEECE et al., 
1997). Using this program the index Jaccard (q) for mite populations from the four studied forests was calculated: 

q = c / a+b-c ,  

In which: a = number of species from ecosystem A; b = number of species from ecosystem B; c = number of 
common species from ecosystems A and B. 

The dominance was calculated using the formula:  

D=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 dominance classes for the identified gamasid mites were: eudominant species with dominance over 10% 
(D5); dominant species with dominance between 5.1 and 10% (D4); subdominant species with dominance between 2.1 
and 5% (D3); recedent species with dominance between 1.1 and 2% (D2) and subrecedent species with dominance 
under 1.1% (D1) (ENGELMANN, 1978). 

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 AND DISCUSSIONS 

The taxonomical structure of mite communities revealed the presence of 34 species in all investigated forests, 
with a numerical density of 27.200 ind./sq.m. These species were included in 19 genera and 10 families (Ascidae, 
Laelapidae, Macrochelidae, Parasitidae, Pachylaelapidae, Rhodacaridae, Trachytidae, Uropodidae, Veigaidae and 
Zerconidae). The most increased species diversity was recorded in QrC2, followed by the QpC1 and QrC1. The lowest 
number of species was obtained in QpC2 (Table 2). 

Taking account of the soil layers, in litter-fermentation the number of species and the numerical density were 
the highest, the medium values being recorded in humus and the lowest values in soil layer. The differences between the 
investigated parameters from the four forests were not so significant, with one exception, the mite communities from 
QpC2. Due to the more increased slope and to the southern exposure from this area, the litter-fermentation layer, which 
was thinner and dryer, in comparison with the other forests, does not offer such proper conditions for the development 
of Mesostigmata, being recorded almost a half from the numerical density obtained in QpC1, QrC1 and QrC2 (Table 2). 

Table 2. Some population parameters of Mesostigmata communities from the investigated forests and soil layers. 

Population parameters Cobia
(QpC1) 

S rata Monteoru 
(QpC2) 

C lug reni
(QrC1) 

C scioarele
(QrC2) 

Litter-fermentation 
(L) 

Humus 
(S1) 

Soil
(S2) 

No. of species 17 13 17 19 26 19 12 

No. of ind./sq.m. 7400 3600 6800 9400 15200 8000 4000 
No. of eudominant/dominant 
species 4/3 3/9 2/5 1/3 1/7 2/2 2/1 

No. of euconstant/constant 
species 0/4 0/0 0/4 2/0 3/5 2/1 1/0 

These data were similar with those obtained by other specialists from Romania and Europe, where in 
deciduous forest, characterized by Quercus sp. and Carpinus sp. there were identified between 15 species and 54 
species, the taxonomical spectrum being similar with that from the Romanian forests (C LUG R & HU U, 1999;
SADAKA & PONGE, 2003; SKORUPSKI, 2003; FENDA & CICEKOVA, 2005; MORANZA, 2006; MADEJ et al., 2011; 
PEVERIERI et al., 2011).

Pachyseius humeralis BERLESE 1910 was a common species for all investigated forests and Prozercon 
traegardhi (HALBERT 1923) for all soil layers. Veigaia nemorensis (C. L. KOCH 1836) was identified in all studied 
forests and in all soil layers, as well. These species have a wide ecological plasticity, being predators, in generally. 
These characteristics allowed them to occur in various microhabitats, being distributed from lowlands (100 m a.s.l) up 
to mountain areas (1400 m a.s.l) (MASAN & FENDA , 2004; SALMANE INETA & BRUMELIS, 2010; MANU, 2012) 

If we take into consideration the dominance, in QpC1 23.53 % from the total number of species are 
eudominant (Hypoaspis aculeifer (G. CANESTRINI 1884), Prozercon kochi SELLNICK 1943, Prozercon traegardhi and 
Veigaia nemorensis); 23.53% are dominant and 52.94% are subdominant. Pergamasus barbarus (BERLESE 1905) and 
the eudominant species were classified as euconstant as well, the rest of 76.47% being accidental. In QpC2, only 
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30.77% are eudominant species (Leptogamasus tectegynellus (ATHIAS-HENRIOT 1967), Pachylaelaps furcifer 
OUDEMANS 1902, Pseudolealaps doderoi (BERLESE 1910) and Prozercon fimbriatus (C. L. KOCH 1839)), 53.85 % are 
dominant and 15.38% are subdominant. The species Leptogamasus tectegynellus and P. doderoi accessory, the rest of 
them being accidental (84.62%) (Table 3).  

In QrC1, Pseudolaelaps doderoi (BERLESE 1910) and Trachytes aegrota (C. L. KOCH 1841) are eudominant, 
29.11% from the total number of species being dominant and the rest (58.82% subdominant). If we analyse the 
constancy, only 17.65% are constant species, 11.76% accessory and 70.69% accidental. In QrC2, Hypoapsis aculeifer, 
Pachyseius humeralis and Veigaia nemorensis, represented 15.79% as eudominant species and euconstant as well, 
5.26% being dominant and 78.95% subdominant. 26.32% were accessory and 63.16% accidental species (Table 3). 

The analysis of the dominance and constancy indices revealed the absence of the recedent-subrecedent species 
and a high number of accessory and accidental ones. This fact demonstrates the high mobility of these edaphic mites, 
being capable to looking after food from different microhabitats from forest ecosystems.  

Table 3. The dominance (D%) and constancy (C%) of the investigated Mesostigmata populations. 

Species Cobia (QpC1) S rata Monteoru 
(QpC2) C lug reni (QrC1) C scioarele (QrC2) 

Soil
layer D% C% 

Soil
layer D% C% 

Soil
layer D% C% 

Soil
layer D% C% 

Family Parasitidae            

Leptogamasus parvulus (BERLESE 1903) L, S1 5.41 40          
Lysigamasus neoruncatellus
SCHWEIZER 1961  2.70 20       L, S1 4.26 20 

Lysigamasus sp. S2 2.70 20          
Leptogamasus tectegynellus
(ATHIAS-HENRIOT 1967)    L 11.11 40    L 4.26 40 

Leptogamasus parvulus (BERLESE 1903) L, S1 5.41 40          

Pergamasus barbarus (BERLESE 1905) L 8.11 60    L 2.94 20    

Pergamasus laetus JUVARA-BAL  1970 L 2.70 20    L 8.82 40 L 2.13 20 
Pergamasus quisquiliarum
(CANESTRINI & CANESTRINI 1882)    S2 5.56 20       

Vulgarogamasus kraepelini
BERLESE 1905    L 5.56 20 S1 5.88 20 L 2.13 20 

Family Veigaidae             

Veigaia cervus (KRAMER 1876)    L 5.56 20       

Veigaia exigua (BERLESE 1916) L 2.70 20 L 5.56 20 S1 2.94 20    

Veigaia kochi (TRÄGÅRDH 1901) L 2.70 20          

Veigaia nemorensis (C. L. KOCH 1836) L, S1 10.81 60 S2 5.56 20 L, S1 8.82 60 L, S1, 
S2 21.28 80 

Veigaia transisalae (OUDEMANS 1902)          S1 4.26 40 

Family Rhodacaridae             

Dendrolaelaps sp.          L 4.26 20 

Rhodacarus denticulatus BERLESE 1921       S2 2.94 20    

Family Ascidae             

Asca aphidoides (LINNEAUS 1758)          L 2.13 20 
Proctolaelaps pomorum
(OUDEMANS 1929)       S1 5.88 20    

Family Macrochelidae             
Macrocheles montanus 
(C. L. KOCH 1839)       S1 2.94 20 S1 2.13 20 

Neopodocinum mrciaki SELLNICK 1968    S2 5.56 20       
Geholaspis longispinosus
(KRAMER 1876) S1 2.70 20    S1 2.94 20    

Family Laelapidae             

Hypoaspis aculeifer (G. CANESTRINI 1884) L, S1 13.51 60       L, S2 10.64 40 

Hypoaspis oblonga (HALBERT 1915)       L 2.94 20    

Pseudolaelaps doderoi (BERLESE 1910)    L, S1 11.11 40 L 11.76 60 L 4.26 40 

Family Pachylaelapidae             

Olopachys suecicus SELLNICK 1950    L 5.56 20 L 2.94 20    
Pachylaelaps dubius
HIRSCHMANN & KRAUSS 1965 S2 2.70 20          
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Pachylaelaps furcifer OUDEMANS 1902    L, S2 11.11 20 L 2.94 20 S1 2.13 20 

Pachylaelaps imitans BERLESE 1920       L 2.94 20    

Pachyseius humeralis BERLESE 1910 S1 2.70 20 L 5.56 20 L 8.82 60 L, S1, 
S2 14.89 80 

Family Zerconidae             

Prozercon fimbriatus (C. L. KOCH 1839) L, S1 8.11 20 L 16.67 20    L, S2 4.26 40 

Prozercon kochi SELLNICK 1943 L 10.81 20       S2 2.13 20 

Prozercon traegardhi (HALBERT 1923)
L,
S1,
S2

10.81 60 L 5.56 20       

Zercon fageticola HALASKOVA 1969          L 4.26 20 

Zercon peltatus C. L. KOCH 1836 L 2.70 20       S1 2.13 20 

Family Trachytidae             

Trachytes aegrota (C. L. KOCH 1841) L 8.11 40    L, S1 20.59 60 L 6.38 40 

Family Uropodidae             

Uropoda sp.       S1 2.94 20 L 2.13 20 

Analysing the Jaccard index, we observed the highest similarity for Mesostigmata communities from QrC1, 
QrC2 and QpC1 (q QrC1-QrC2 = 33.33 %; q QrC2-QpC1 = 33.33 % and q QrC1-QpC1 = 25.92 %). The number of common 
species between the forest of QpC2 ecosystem and the other three forests was low (q QpC1-QpC2 = 25%; q QpC1-QpC2 = 
28%). These results reflected the similarities between environment conditions from QrC1 and QrC2 forests, which are 
characterized by the same vegetation and abiotic factors (exposure, soil, slope) and by small distance from one to 
another (about 40 km). On the other hand, some habitat differences from QpC2 forest (high slope by 300, south 
exposure) influence the mite community structures (Fig. 2A). 

If we take into consideration the mite distribution on soil layers, for populations from forests characterized by 
Querco petraeae-Carpinetum (QpC) and Q. robori-Carpinetum (QrC), there were recorded the highest similarities 
between litter-fermentation layers (q LQpC-LQrC= 44.44 %) and humus-soil (q S1QpC-S2QrC= 40 %). The lowest values of the 
Jaccard index were obtained between mite communities from soil layers (q S2QrC-S2QpC= 8.33 %) and litter-fermentation- 
soil (q LQrC-S2QpC= 8%) (Fig. 2B). 

A. 

B.
Figure 2 A, B. Dendrogram of Jaccard similarity index between Mesostigmata populations from: A- Cobia (QpC1), S rata Monteoru 

(QpC2), C lug reni (QrC1) and C scioarele (QrC2) (A) and between Mesostigmata populations from soil layers: B – litter -
fermentation (L), humus (S1) and soil (S2). 

Many ecological studies revealed that the litter-fermentation layer is the most favourable habitat for Mesostigmata 
species. Due to the increased humidity and organic matter content, which is the trophic source for other soil invertebrates, the
edaphic mites find proper conditions for their development (KOEHLER, 1999; MANU, 2012). This fact was highlighted by the 
high similarities obtained between mite populations from investigated forest, from the first soil layer.  

We assumed that the alluvial soil (which is reach in organic matter) and northern exposure (which determines a high 
soil humidity) of Querco robori-Carpinetum forest created similar habitats for mites on S2 level as those from humus layer S1 
(mull or mull-like moder) from Q. petraeae-Carpinetum, which have a high level of organic matter especially close to the 
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surface (CHIRI , 1974). Some differences in soil mite distribution were recorded between soil layers L, S1 and S2 from each 
investigated ecosystems. Even the type of vegetation influences the abundance and species diversity of the mite fauna 
(KOEHLER, 1999; C LUG R & HU U, 1999; FALC et al., 2003; MANOLE et al., 2011; MADEJ et al., 2011). 

CONCLUSIONS 

Ecological investigations on the structure of Mesostigmata from four oak-hornbeam forest ecosystems from 
the south part of Romania revealed the presence of 34 species, with a numerical density by 27.200 ind./sq.m. The 
species number and numerical density had recorded closed values between forests, with one exception: S rata Monteoru 
area (QpC2). The increased slope (which determines instability of the soil layers) and southern exposure of the forest 
(which causes dryness) from this forest, influence the abundance of Mesostigmata mites. 

Due to their wide ecological plasticity, some common species were identified: Pachyseius humeralis found in
all investigated forests and Prozercon traegardhi in all soil layers. Veigaia nemorensis was identified in all studied 
forests and in all soil layers, as well. The analysis of the dominance and constancy indices showed on one hand that the 
eudominant-dominant and euconstant-constant species represented 15.79 % - 30% from the total number of mites. On 
the other hand, these parameters revealed the absence of the recedent-subrecedent species and the presence of a high 
number of accessory and accidental ones, which proves the high mobility of these edaphic mites.  

Significant similarities between mite communities from C lug reni (QrC1) and QrC2 (C scioarele) forests and 
between mites from soil layers are due to the same vegetation and abiotic factors (especially soil type and exposure). 
Unfavourable environment conditions (high slope, south exposure) are reflected by the decreased values of Jaccard index 
obtained between communities from S rata Monteoru (QpC2), in comparison with the other two forests mentioned above. 
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