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ISTHE AREA ADJACENT TO THE CLIFF ECOSYSTEM
CHARACTERIZED BY STABLE SOIL MITE POPULATIONS?

MANU Minodora, ONETE Marilena

Abstract. The paper presents the three years dynamics of the soil mite communities from an area adjacent to a cliff ecosystem from
Brebu gorges-the Doftana Valley. 54 species were identified, with 347 individuals. In tempora dynamics, the population parameters
varied every year of the study. In 2010, there were recorded the highest values of the numerical density and species diversity and in
20009, the lowest values. Seven species were common for all three years of research: Eviphis ostrinus (C. L. Koch 1836), Geholaspis
mandibularis (Berlese 1904), Hypospis aculeifer Canestrini 1883, Olopachys suecicus Sellnick 1950, Pachylaelaps furcifer
Oudemans 1903, Prozercon traegardhi (Halbert 1923) and Veigaia nemorensis (C. L. Koch 1839). The analysis of the dominance
and constancy indices on the whole period of study revealed that eudominant-dominant species represent 5.45% from all identified
species. Only 10.9% are euconstant-constant species and 78.18% are accessory and accidental. The same situation was presented for
each year of research. The increased number of exclusive speciesfor every year, the high number of accessory and accidental species
demonstrated that the area adjacent to the cliff ecosystem is not characterized by stable soil mite populations.
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Rezumat. Este zona adiacenta a unui ecosistem de stancirie caracterizatda de populatii stabile de acarieni?
Lucrarea prezinta dinamica populatiilor de acarieni dintr-o zona adiacenta a unui ecosistem de stancarie situat Tn Cheile Brebului de
pe Valea Doftanei. Au fost identificate 54 specii, cu 347 indivizi. In dinamica temporala, parametrii populationali au variat in fiecare
an de studiu. In 2010, s-au obtinut cele mai mari valori ale densitatii numerice si a diversitatii specifice, iar in 2009 cele mai mici
valori. Au fost identificate sapte specii comune pentru cei trei ani de studiu: Eviphis ostrinus (C. L. Koch 1836), Geholaspis
mandibularis (Berlese 1904), Hypospis aculeifer Canestrini 1883, Olopachys suecicus Sellnick 1950, Pachylaelaps furcifer
Oudemans 1903, Prozercon traegardhi (Halbert 1923) and Veigaia nemorensis (C. L. Koch 1839). Analizaindicilor de dominanta si
constant, pe Tntreaga perioada de studiu, a aritat ca speciile eudominate-dominate reprezinta 5,45% din numarul total de specii.
Numai 10,9% sunte specii euconstante-constante, iar 78,18% sunt accesorii si accidentale. Procentul mare al speciilor exclusiviste
pentru fiecare an de studiu, a speciilor accidentale si accesorii a demonstrat ca zona adiacenta a unui ecosistem de stancirie nu este
caracterizatd de comunitati de acarieni stabile.

Cuvinte cheie: stdnci, mesostigmate, dinamica, comunitate.

INTRODUCTION

Ecological studies in an untypical type of ecosystems as cliff and its adjacent area are rare. Cliffs represents
primary habitats for plants and animals, being a veritable refuge for native flora and fauna. Cliff ecosystems have low
potential productivity and their characteristic flora and fauna are very sensitive to any environmental disturbing factors
(LARSON et a., 1989; 2000). In Romania, one of the investigated cliff ecosystem is situated on Brebu gorges from the
Doftana Valley. This valley is characterized by various types of terrestrial ecosystem, as deciduous and coniferous
forests, shrubs, mountain meadows and cliffs. Research—-conducted in these ecosystems revealed a characteristic
structure and dynamics of the plant and soil invertebrates communities, in correlation with environmental factors
(PAUCA-COMANESCU et al., 2008; MANU, 2010b; 2012; ONETE et al., 2011; FIERA, 2013; FIERA et al., 2013).

Cliff ecosystems have a specific microclimate (increased temperatures, presence of wind, absence of direct
precipitations, constant battles with the force of gravity), vegetation (lack of space for roots) or type of soil (lack of soil
cover, presence of carbonate-based rocks) (MASER et al., 1979; LARSON et al., 2000). This microclimate influences
the adjacent area as well. Due to climatic factors and to heterogeneity of cliff surface, the process of erosion is
accentuated, influencing the soil structure of the adjacent area. Sometimes, even the vegetation from the adjacent area to
this type of ecosystem can be similar with that from the cliff (ONETE et al., 2011).

Studies concerning the edaphic mite communities from the cliff and its adjacent area showed that these
habitats are not proper for these predatory mites (MANU, 20113, b; 2013). But these population analyses are based on
data collected in one year. This study presents a complete ecological investigation on the structure and dynamics of the
soil mite communities (Acari: Mesostigmata) from a period of three years. The question is: is the area adjacent to the
cliff ecosystem characterized by stable a gamasid population (constant and dominant species) or their presence in this
habitat is accidental ?

MATERIAL AND METHODS

The present research was made in 2009-2011, in the area adjacent to a cliff ecosystem from Brebu gorges, the
Doftana Valley, Romania (N: 45° 12' 31. 1'’; E: 25° 44' 23.5"’") (Figs. 1 A. B. D). Altitude reached 537 m. Vegetation
was represented by different types of elements: Eurasian, European, central-European, Carpathian, Mediterranean. The
most abundant species are: Rubus saxatilis, R. caesius, Hippophae rhamnoides, Populus tremula, Salix caprea, Salvia
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glutinosa, Campanula sibirica, which have an Euro-Asian distribution. In the cliff area, some pioneer species were
identified, as: Cytisus nigricans, Rosa canina and H. rhamnoides, which are quite abundant (20 %) (ONETE et d.,
2011). In the area adjacent to the cliff, the dominant plant species were: Hippophaé rhamnoides, Rosa canina, Salix
purpurea, Alnus sp., Rubus caesius and similar species with those from the cliff, resistant to dryness.

In the adjacent area of the cliff the soil istypically aluvia, sometimes having athin humified organic matter layer
(about 2-3 cm). The average values of the soil pH on the north side of the adjacent area were 7.76 in litter-fermentation
layer, 7.34 in humus layer and 7.52 in soil. On the southern side, the acidity of the soil was lowest: 7.94 in the on litter-
fermentation layer, 8.19 in humus and 8.23 in sail. On the cliff, the type of soil has a various distribution, correlated with
slope and with erosion process: clayey till argillaceous on the moderate and strongly inclined peaks, which are serioudy
affected by erosion; brown eumesobasic till pseudogleyic, which have a minera component formed at the soil surface,
connected to a thin humified organic matter layer (MANU, 2011a, b; 2013). The air temperature and humidity were
recorded on the meteorological station from Campina city, which monitors the climate from the Doftana Valley.

In total, 180 soil samples, with 54 species and 347 individuals were analysed. The total numerical density was
34 700 ind./sq.m. Twenty samples/month were collected with MacFadyen corer (5 cm diameter), 10 cm deep (Fig. 1C).
The soil samples were taken in April, June and October, 2009-2011, at the base of the cliff. The extraction was
performed with a modified Berlese-Tullgren extractor, in ethylic acohol 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, using the most
actual keys for determination (GHILIAROV & BREGETOVA., 1977; KARG, 1993; MASAN, 2003; MASAN &
FENDA, 2004; GWIAZDOWICZ, 2007; MASAN, 2007; MASAN & HALLIDAY, 2010).

The dtatistical analysis was conducted with the aid of the BioDiversity Pro 2.0 software, designed and
developed by Neil McAleece and provided by The Natural History Museum, London.

Using statistical information, dominance was calculated, according to Engelmann’s dominance classification
(ENGELMANN, 1978). The constancy was determined following the methodology of SKORUPSKI et a. (2009).

The dominance was cal culated 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 mites were: eudominant = over 10% (D5); dominant = 5.1-10% (D4);
subdominant = 2.1 — 5% (D3); recedent = 1.1- 2% (D2) and subrecedent < 1.1% (D1).
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 into four constancy classes: euconstant = 75.1-100% (C4), constant = 50.1-75% (C3),
accessory = 25.1-50% (C2) and accidental = 1-25% (C1).
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1 A. Adjacent area of the cliff- northern side. 1B. Adjacent area of the cliff- southern side.
(www.eszph.ro) (www.eszph.ro)
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1C. MacFadyen soil core with sample (original). 1D. Brebu gorges -general view. (www.eszph.ro)

Figure 1. The adjacent area and cliff ecosystem from the Brebu gorges (Prahova county).
RESULTSAND DISCUSSIONS

If we take into consideration the abiotic factors, the highest average value of the temperature was recorded in
2011 and the lowest one in 2009. The humidity had the most increased value in 2009 and in 2011 this factor decreased
significantly. In monthly temporal dynamics, in June the temperature had the highest values (between 18.8°C and
19.03°C). In October, there were obtained the highest values of humidity, with one exception: in 2011, this maximum
value was recorded in June (Figs. 1A. B).

Ecological research on mesostigmatid mites revealed that the favourable conditions for their development are:
soil temperature between 12°C and 16°C, humidity over 60%, acid pH and the presence of food (SALMANE, 2000;
LINDBERG et al., 2002).
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Figure 2. Temperature (C%) A. and humidity (%). B. from the area adjacent to the cliff from Brebu gorges.

After taxonomical identification of the soil mite communities in the whole period of study, 54 species were
found, with 347 individuals, grouped into 11 families. Epicriidae (2 species), Ascidae (2 species), Veigaidae (5
species), Phytoseiidae (1 species), Eviphididae (1 species), Macrochelidae (6 species), Parasitidae (13 species),
Laelapidae (6 species), Pachylaelapidae (6 species), Zerconidae (11 species) and Rhodacaridae (1 species). The
majority of these soil mites are predators, one of the most important limiting factors being the availability for food. A
sustainable and stable ecosystem is often characterized by the presence of edaphic (e.g. Rhodacaridag), hemiedaphic
and epigeic species (Macrochelidae, Parasitidae and Veigaiidae) (KOEHLER, 1999; GLUVIK, 2007).

In tempora dynamics, the highest number of species and individuals was recorded in 2010. The lowest values
of the numerical abundance and species diversity were obtained in 2009. The obtained number of species and
individuals are higher, in comparison with those from different types of ecosystems from the Doftana Valley. In the
deciduous forests from Lunca Mare and Sotrile localities, 21 and respectively, 12 species were identified. In the aluvial
shrub ecosystem, 13 species were recorded (MANU, 2008; 2009; 2010b).

In 1982, BOTNARIUC & VADINEANU demonstrated that the stable-mature and complex ecosystems are
characterized by a decreased number of species, but an increased number of individuals. The ecosystems that are in the
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first phase of the climax (maturity) stage are characterized by a higher number of species and a decreased number of
individuals.

If we make a comparison with the total number of species recorded in the whole period of study (three years),
in 2009, there was found only 41.81% from them, in 2010 there were identified 63.63% and in 2011, the percentage was
by 54.54%. Seven species were common for all three years of research: Eviphis ostrinus (C. L. Koch, 1836), Geholaspis
mandibularis (Berlese, 1904), Hypospis aculeifer Canestrini, 1883; Olopachys suecicus Sellnick 1950, Pachylaelaps
furcifer Oudemans 1903, Prozercon traegardhi (Halbert, 1923) and Veigaia nemorensis (C. L. Koch, 1839). These
species are predators, with a wide ecological plasticity and are found in different type of terrestrial temperate
ecosystems, as: forests, shrubs, agricultural fields and even in urban areas (KOEHLER, 1999; SALMANE, 2000; RUF
& BECK, 2005; SKORUPSKI et al., 2009; RUF & BEDANO, 2010; MANU & HONCIUC, 2010; MANU 2012, 2013).

The values of Shannon index of diversity revealed the same annual fluctuation as the previous two parameters.
The species evenness (an index which quantifies how equal the community is numerically) calculated for the three years
of study showed that in 2009 and 2010 had close values. In 2011, evenness index had recorded a more decreased value
(Table 1).

Table 1. Diversity of soil mitesin the area adjacent to the cliff in 2009, 2010, 2011 and in the whole period of study.

Index 2009 2010 2011 Threeyears
Total number of species 23 35 30 54
Total number of individuals 59 161 127 347
Numerical density (ind./sg.m.) 2950 8050 6350 17350
Mean number of speciesin asample 1.07+1.89 292+ 392 237+ 4.24 6.30+7.94
Total number of exclusive species 5 15 11
Total number of rare species (D<3%) 9 22 19 46
Total number of eudominant - dominant species 7 3 3
Total number of euconstant - constant species 0 4 3 10
Total number of accessory - accidental species 22 31 24 43
H' (Shannon index of diversity) 2.84 3.22 2.93 3.46
E (Evenness index) 0.74 0.72 0.62 0.58

Analysis of the species rank graph revealed differences in proportional abundance of the identified mite
species (Fig. 3). The highest values were recorded for the speciesidentified in 2010, the lowest for species from 2009.
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Figure 3. Speciesrank for mesostigmatid mitesin three years of study.

In 2009, only 30.43% are eudominant-dominant species. Besides the common species mentioned above, in this
category of dominance were included the species Veigaia kochi (Tragardh, 1901) and Pseudola€elaps doderoi (Berlese,
1910) as well. No euconstant-constant species were identified, but the accessory-accidental species represent 95.65%
from al identified soil mites (Table 2).

In 2010, the representation of the eudominant-dominant and euconstant-constant species was lower than the
precedent year (8.57% and respectively 11.42%). One of the most abundant species was Veigaia planicola (Berlese,
1892), which is an expansive species, found-in many types of ecosystems in Romania as well in Europe, as grassy
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arable fallows, pine and oak forests (MORAZA, 2010; WISSUWA et al., 2001; MANU, 2011 A). Accidental and
accessory mites represented 88.57% from the total number of species (Table 2)

In 2011, the eudominant-dominant species represented 10% from all identified mites. Species with a high
number of individuals were Veigaia planicola (Berlese, 1892) and Macrocheles montanus Willmann, 1951. The
euconstant-constant species represented 13.33% and the majority of them are accidental and accessory (80%) (Table 2).

If we take into consideration the whole period of study (2009-2011), only Prozercon traegardhi (Halbert,
1923), Veigaia planicola (Berlese, 1892) and Veigaia nemorensis (C. L. Koch, 1839) are eudominant-dominant species,
which represent 5.45% from all identified species. Only 10.9% are euconstant-constant species and 78.18% are
accessory and accidental (Table 2).

Table 2. The soil mites (Acari: Gamasina) from the area adjacent to the cliff from Brebu gorge.

2009 2010 2011 2009+2010+2011
No. Species D% C D% C D% C D% C
1 | Amblyseius sp. 1.69 10 0.29 10
2 Arctoseius cetratus (Sellnick 1940) 2.48 30 | 0.88 30
3 Arctoseius resinae Karg 1960 0.62 10 0.29 10
4 Asca bicornis (Canestrini & Fanzago 1887) 0.62 10 0.29 10
5 Epicrius mollis (Kramer 1976) 0.83 10 | 0.29 10
6 Epicrius tauricus Bregetova 1977 1.69 10 | 0.62 10 0.59 20
7 Eviphis ostrinus (C.L. Koch 1836) 1.69 10 | 1.86 30 1.65 20 | 1.76 40
8 Geholaspis longisetosus Balogh 1958 1.86 20 0.88 20
9 Geholaspis |ongispinosus (Kramer 1876) 1.65 20 | 0.59 20
10 | Geholaspis mandibularis (Berlese 1904) 8.47 40 | 497 50 1.65 10 | 4.40 80
11 | Holoparasitus calcaratus (C.L. Koch 1839) 1.69 10 0.83 10 | 059 20
12 | Hypospis aculeifer Canestrini 1883 8.47 20 | 1.24 20 | 248 20 | 2.93 40
13 | Geolaelaps brevipilis (Hirschmann 1969) 4,96 40 | 1.76 40
14 | Hypospis claviger (Berlese 1883) 1.65 20 | 0.59 20
15 | Hypospis miles Berlese 1892 1.69 10 0.29 10
16 | Leptogamasus obesus (Holzmann 1969) 1.69 10 | 4.35 70 2.35 70
17 | Leptogamasus sp. 5.08 20 1.65 10 | 0.59 10
18 | Leptogamasus tectegynellus Athias-Henriot 1967 3.39 20 0.59 20
19 | Lysigamasus lapponicus (Tragardh 1910) 0.62 10 0.83 10 | 0.59 20
20 | Lysigamasus neoruncatellus Schweizer 1961 0.62 10 2.48 20 | 1.17 30
21 | Lysigamasus sp. 0.62 10 117 30
22 | Macrocheles montanus Willmann 1951 3.73 50 6.61 50 | 411 60
23 | Macrochelesrecki Bregetova& Koroleva 1960 3.39 10 | 311 40 2.05 50
24 | Macrocheles sp. 1.69 10 0.29 10
25 | Olopachys suecicus Sellnick 1950 6.78 10 | 1.24 20 7.44 60 | 4.40 70
26 | Olopachys vysotskajae Koroleva 1976 1.69 10 | 1.24 20 0.88 30
27 | Pachylaelaps dubius Hirschmann & Krauss 1965 0.62 10 0.29 10
28 | Pachyladlaps furcifer Oudemans 1903 5.08 20 | 4.35 50 1.65 10 | 352 60
29 | Pachylaelaps pectinifer (G & R Canestrini 1881) 0.62 10 0.29 10
30 | Pachyseius humeralis Berlese 1910 1.69 10 | 311 20 1.76 30
31 | Parasitellus sp. 0.62 10 0.29 10
32 | Pergamasus barbarus Berlese 1904 1.86 30 0.88 30
33 | Pergamasus crassipes Berlese 1906 2.48 30 1.17 30
34 | Pergamauslongicornis (Berlese 1906) 2.48 30 | 0.88 30
35 | Poecilochirus carabi G & R Canestrini 1882 0.62 10 0.29 10
36 | Prozercon carsticus Halaskova 1963 3.11 40 0.83 10 | 1.76 40
37 | Prozercon fimbriatus (C.L.Koch 1839) 2.48 20 | 0.88 20
38 | Prozercon sellnicki Halaskova 1963 3.39 20 0.83 10 | 0.88 30
39 | Prozercon similis Balan 1992 0.83 10 | 0.29 10
40 | Prozercon sp. 2.48 40 117 40
41 | Prozercon traegardhi (Halbert 1923) 11.86 | 40 | 932 80 | 14.88 50 | 11.73 100
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42 | Pseudolaelaps doderoi (Berlese 1910) 6.78 40 | 2.48 40 2.35 60
43 | Rhodacarellus silesiacus Willmann 1935 1.65 10 | 0.59 10
44 | Veigaia exigua (Berlese 1916) 3.39 20 | 3.11 40 2.05 50
45 | Veigaia kochi (Tragardh 1901) 8.47 30 1.47 30
46 | Veigaia nemorensis (C.L.Koch 1839) 10.17 | 40 | 11.80 100 | 19.01 80 | 14.08 100
47 | Veigaia planicola (Berlese 1892) 11.18 90 9.09 60 | 850 90
48 | Veigaia propinqua Willmann 1936 1.86 10 0.88 10
49 | Vulgarogamasus kraepelini Schweizer 1922 1.86 20 0.88 20
50 | Zerconberlesei Sellnick 1958 413 30 | 147 30
51 | Zercon fageticola Halaskova 1969 0.83 10 | 0.29 10
52 | Zercon foveolatus Halaskova 1969 4.35 40 2.05 50
53 | Zercon hungaricus Sellnick 1958 311 10 1.47 10
54 | Zercon peltadoides Halaskova 1970 3.73 40 413 30 | 3.23 60
Total 100 100 100 100

If we make a comparison with the soil mite-communities from other types of ecosystems, it is evident that the
representation of the eudominant-dominant and euconstant-constant species is very low. For example, in the beech
forest from the Doftana Valley the dominant species represent over 25% and in the shrubs over 17% from all identified
soil mites. In Querco petraeae-Carpinetum forests from the southern region of Romania, the eudominant-dominant
species represent between 23.53% and 30%. The same situation was recorded on euconstant-constant species (MANU
2008, 2009, 2010b; MANU & ONETE, 2013). On the opposite, a higher representation of recedent-subrecedent and
accessory-accidental species was identified on the soil mites communities from anthropized ecosystems (as spoilt areas
or deciduous polluted forests), recording a percentage between 80% and 90% (MANU, 2010a; CALUGAR, 2013).

The increased number of exclusive species for each year of study, the high number of accessory and accidental
species demonstrated that the soil mites are not stable communities in the area adjacent to the cliff. This phenomenon is
highlighted by the decreased number of dominant and constant species recorded in the whole period of research. Even if
the environmental factors are favourable for these soil invertebrates (average temperature between 12.73° C and 14.97°
C; humidity over 60%), it is possible that the type of soil (alluvia-sandy), the lack of organic layer and the type of
vegetation (which indirectly influenced the quantity and quality of organic matter) to determine unstable soil mite
communities. Expressing ourselves in a different manner, the area adjacent to a cliff ecosystem it is not represented by
stable mite populations. Due to their high mobility, the edaphic-soil mites can temporarily migrate from the close forest
ecosystems, situated on 200 m distance from the adjacent area of the cliff. In dry summer periods, at the base of the
northern side of the cliff, the humidity of soil is more increased, in comparison with that registered in the nearby forest
ecosystem. This area could be arefuge island for these invertebrates.

Some researches revealed that physical/chemical, climatological and geomorphological factors are often those that
most heavily influence plant and animal distributions, but interspecific relationships, such as competition, predation or
processes related to growth and development are also important (BOCARD et d., 1992; GUTIEREZ-LOPEZ et d., 2010).

CONCLUSION

Taxonomical structure of the mite communities from an area adjacent to a cliff ecosystem, on a period of three
years of study revealed the presence of 54 species, with 347 individuals, grouped into 11 families. The majority of these
soil mites are predators, influenced by the availability of the food source. In 2010, there was recorded the highest
number of species and individuals. The lowest values of these two population parameters were obtained in 2009. The
obtained number of species and individuals are higher, in comparison with those from forests and aluvial shrubs from
the Doftana Valley. Seven species were common for all three years of research: Eviphis ostrinus, Geholaspis
mandibularis, Hypospis aculeifer, Olopachys suecicus, Pachylaelaps furcifer, Prozercon traegardhi and Veigaia
nemorensis. These species with a wide ecological plasticity and wide trophic preferences have been found in different
type of terrestrial temperate ecosystems from Romania and Europe, as well.

According to the dominance and constancy index, in all three years of study, recedent-subrecedent and
accessory-accidental species had the highest representation. Only Prozercon traegardhi, Veigaia planicola and V.
nemorensis are eudominant-dominant species. Euconstant-constant species represents 10% from all identified mites.
The increased number of exclusive species for each year of study, the high number of accessory and accidental species
demonstrated that the soil mites are not stable communities in the area adjacent to the cliff. This phenomenon is
highlighted by the decreased number of dominant and constant species recorded in the whole period of research. Even if
the environmental factors are favourable for these soil invertebrates, the lack of organic layer and the type of vegetation
could determine an unstable soil mite communities.
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