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Abstract

The study of soil mites (Acari: Gamasida; Oribatida) was done in three parks in Bucharest city, Cismigiu, Unirea and
Izvor, achieved by transects situated in the lateral sides (near the roads, boulevards or street), or in the middle of these
areas. From 72 identified species of mites, 54 were saprophages-detritophages (Oribatida) and 18 predators
(Gamasida). In all the parks 22 common species were identified: 14 oribatids and 8 predators. Spearman rank
correlations applied between the number of individuals of the species from each park showed an appropriate
concordance (rank correlation = ') between them in Cismigiu and Unirea parks (1’ = 0.30; r' = 0.12), Cismigiu and lzvor
parks (r' = 0.68), in Unirea and Izvor (r' = 0.19; r' = 0.05) and a non concordance between those from Cismigiu and Izvor
parks (I' = - 0.21). Taking into account the correlations among the common decomposer species of the transects from
the parks, an appropriate concordance in transects of Cismigiu and Unirea parks (from r' = 0.32 for T+-Ts, to ' = 0.58 for
T2-Ts) and a non concordance in all transects from studied parks (from r' = - 0.80 for T+-T2 to r' = - 0.01 for T+-Ts) have
been recorded. The common predators species have recorded an appropriate concordance in Unirea (r' = 0.12 for T+-Ts)
and in lzvor (from r" = 0.12 for Ts-Ts, to ' = 0.51 for T2-Ts). The frequency of the common species from these studied
parks, which realized multiple possibilities of concordance and fewer possibilities of non concordance, led to the
assumption that the soil-vegetation complex of the studied parks have similar characteristics and exercise a positive
influence on the presence of the populations of these mites.
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Introduction

Mites play an important role in terrestrial ecosystems (KRANTZ, 1978). Some of the microarthropods
(Oribatida) are consumers of vegetable matter undecomposed or partly decomposed through microbiota
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action and through abiotic factors (PETERSEN & LUXTON, 1982, EVANS, 1992). Others are predators and
parasites or omniphagous mites (Gamasida) (WALTER & PROCTOR, 1999). Gamasida are the main predators
among the soil mesofauna (GILAROV & BREGETOVA, 1977; KARG, 1993). In general, the greatest diversity of
mites is in the highly structured organic horizons (litter, fermentation and humus layers) of forests areas and
is lower in open areas of fields, meadows, and urban areas (WEIGMANN & STRATIL, 1979; WEIGMANN & KRATZ,
1987; NIEDBALA et al., 1990; WEIGMANN, 1995; HONCIUC & STANESCU, 2006; MINOR & CIANCIOLO, 2007). In all
terrestrial ecosystems they are influenced by such abiotic factors as: temperature, humidity of the soil,
precipitation and the contents of the organic matter, having preferences for different types of soil (KEHL &
WEIGMANN, 1992; PORZNER & WEIGMANN, 1992; WEIGMANN & JUNG, 1992; RUF, 1998; RUF et al., 2000; RUF &
BECK, 2005).

Materials and Methods

Study areas and sites are in Bucharest, the capital of Romania, situated in the Romanian Plain at 44°25" N
and 26°06’ E. It has a surface of 238 km2, with an altitudinal difference of 55.8 m in the north and 91.5 m in
the south. It is crossed by the Dambovita River. Of the total surface 15% is represented by green areas. The
studies were done in 2006-2007 in three parks in the central area of the city: Cismigiu (44°25'56.6" N,
26°05'27.5" E), Unirea (44°25.5'56.6” N; 26°08°09.9” E) and lzvor (44°25'56.4” N, 26°05'27.8" E) (Fig. 1).

1:50,000

Figure 1. The map of Bucharest city with investigated parks (Cismigiu, Izvor and Unirea).

During the vegetation period in 2006-2007the oribatid and gamasid soil mites of about 9 transects in urban
soils of the chosen parks were studied. The transects were located in each park and included different
habitats such as lawns, wooded areas, and herbaceous vegetations. Each park has 3 transects: transects T+
on the longer side near boulevards, T2 on the lateral side near roadsides or streets, and Ts in the middle of
the park.
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The soil samples were taken with a MacFadyen core to a 10 cm depth on three levels: L - litter, S1 - humus
layer and Sz - soil layer. The collection of mites from the soil samples was done by the modified Berlese-
Tullgren method, in ethylic alcohol, and clarified in lactic acid. The faunistic material was identified on the
genus and species level (BALOGH, 1972; GILAROV & BREGETOVA, 1977; BALOGH & MAHUNKA, 1983; KARG,
1993). At the same time as the fauna samples, the relative humidity of the soil was taken. Four
samples/month/transect/park were collected. Thus, in each park 48 soil samples were collected per month.
After measurements were done an average of the results was taken, representing the values for each studied
transect/year (Tab. I).

Table I. The average of the relative humidity (%) of soil in central parks from Bucharest.

Transects Cismigiu Unirea lzvor
™ 1262 (SD=+1.7) 19.32(SD=+27) 6.77 (SD=+ 0.4)
T2 10.78 (SD=+0.8) 9.32(SD=%0.7) 8.9 (SD=+2.1)
T3 8.83(SD=%1.2) 10.98 (SD=+ 1.5) 10.69 (SD=+ 1.4)

The aim of this paper is to identify the correlations between common species of two mites groups
(decomposers and predators) from three parks in Bucharest, taking into account the specific environmental
factors (vegetation, the type of soil and relative humidity) of each area.

The parks' vegetation is characterized by the presence of 42 species of trees, 23 species of shrubs, 9
species of lichens and 78 vascular plants. Common species for the transects were identified from all the
mentioned vegetation categories (Tab. Il).

From 72 identified species of mites, 54 were saprophages-detritophages (Oribatida) and 18 were predators
(Gamasida) (HoNcIUC & STANEScU, 2006). From the total number of mites, common species of oribatids and
gamasids from the studied parks were identified. (Tabs. Il & IV).

In order to identify the level of connection between the common species, Spearman’s rank correlation (rs), a
nonparametric (distribution-free) rank statistics proposed by SPEARMAN in 1904, was used as a measure of
the strength of the associations between two variables (LEHMANN & D'ABRERA, 1998). The Spearman rank
correlation coefficient can be used to give an r', and is a measure of monotone association that is used when
the distribution of the data makes Pearson's correlation coefficient undesirable or misleading:

F=1-6Y d2/N(N2-1)

where d is the difference in the statistical rank of corresponding variables, and is an approximation of the
exact correlation coefficient computed from the original data. N represents the number of ranks.
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Table II. Structure of common vegetation in Bucharest parks.

Trees Lichens Herbaceous plants Transects*
Acer pseudoplatanus L. Achillea millefolium L. CTy; CTy; UTy; UTs;
Aesculus hippocastanum L. Agrostis stolonifera L. CTs3; CT2; ITs; UTs
Ailanthus altissima (Miller) Swingle Arctium minus ITo; IT4; UTs
Catalpa bignonioides Walter Hypogymnia physodes Capsella bursa-pastoris (L.) Medik UT4; UTs
Fraxinus americana L. Cladonia concolor Capsella bursa-pastoris (L.) Medik UT4; UTz; UTs
Fraxinus excelsior L. Parmelia saxatilis Cynodon dactylon (L.) Pers. CTs; UTy; UTs
Paulownia tomentosa (Thunb.) Stend. Daucus carota L. CTy;
Pinus sylvestris L. Erigeron annuus (L.) Pers. CTy; UT,
Platanus hispanica Miller ex. Muench. Hypogymnia physodes Euphorbia cyparissias L. CTs

Quercus rubra L.

Parmelia saxatilis

Geranium pusillum L.

CTy; ITy; ITo; IT3; UTy;

UTy; UTs
Tilia tomentosa Moench. Parmelia saxatilis Malva sylvestris L. UTy; UT2; UTs
Ulmus minor Miller Plantago lanceolata L. CTz; ITy; IT2
* C - Cismigiu park; U - Unirea park; | - Izvor park; T+; T2; Ts - transects
Table I1l. Common oribatid species identified in central parks in Bucharest city.
Species Cismigiu Unirea lzvor
Epilohmannia cylindrica (Berlese, 1904) + + +
Tectocepheus velatus (Michael, 1880) + + +
Tectocepheus sarekensis Tragardh, 1910 + +
Suctobelbella acutidens (Forsslund, 1941) + + +
Ramusella insculptum (Paoli, 1908) + + +
Medioppia obsoletum (Paoli, 1908) + +
Zygoribatulla excavata Van der Hammen, 1952 + + +
Scheloribates laevigatus (C.L.Koch, 1836) + +
Protoribates capucinus Berlese, 1908 + +
Trichoribates novus (Sellnick, 1928) + +
Trichoribates trimaculatus (C.L.Koch, 1836) + + +
Punctoribates punctum (C.L.Koch, 1839) + + +
Galumna elimata (C.L.Koch, 1841) + +
Galumna obvia (Berlese, 1915) + +




Rank correlations between soil mites from parks of Bucharest 133

Table IV. Gamasid species identified in central parks in Bucharest city.

Species Cismigiu Unirea lzvor
Parasitus beta Oudemans and Voigts, 1904 + +
Ameroseius fimetorum Karg, 1971 + + +
Amblyseius obtusus C.L.Koch, 1839 + +
Rhodacarellus silesiacus Willmann, 1936 + +

Rhodacarellus perspicuus Halaskova, 1958 + +
Asca bicornis Caneastrini and Fanzago, 1887 + +
Pseudolaelaps doderoi Berlese, 1916 + +
Hypoaspis aculeifer Caneastrini, 1883 + + +

Results and Discussion

In all transects from the three studied parks, the relative humidity of the soil was recorded, with low variation
in all parks (Tab. I). At the level of the transects the lowest values were registered in Izvor park, and the
highest values in Unirea and Cigmigiu parks, all in T.

From 54 oribatid mites, 14 species were common to all parks (Tab. IIl). On the transects level, oribatid had a
better representation in Cismigiu park, with all 14 species being identified in this urban area (Tab. V). In
transects from Unirea park 10 common species were identified and in Izvor park, 12 species (Tab. V). Six
oribatid species recorded the highest frequency in parks, as well as in transects: Epilohmannia cylindrica,
Galumna obvia, Oppiella nova, Protoribates monodactylus, Punctoribates punctum, Ramusella insculptum,
Scheloribates laevigatus, Suctobelbella acutidens, Tectocepheus sarekensis, Tectocepheus velatus,
Trichoribates trimaculatus, Zygoribatulla terricola.

Using the Spearman rank correlation (rs) between the number of individuals (as variables row) of each of the
common species belonging to the same order, a concordance was recorded between the oribatid species
from the Cismigiu and Unirea parks (r'=0,30), as well as those from Unirea and Izvor (r'=0,19) and between
those from Cismigiu and Izvor (r'=0,68) (Fig. 2).

Oribatid species had recorded a concordance on the transects level T+-Ts (r'=0,32) and T2-Ts (r'= 0,58) in
Cismigiu and Unirea park. Non concordance appeared between common species from the transects T1-To,
T4-Tz and T2-Ts (from r'=-0,80 to r'=-0,01 and r'=-0,53) in Unirea park, at the level of transects T+-T2 (r'=-0,09)
in Cismigiu park, and on the transects T+-T2 (r'=-0,73) in Izvor park (Fig. 3).

From the total of 18 gamasid mites identified in parks, 8 species were common (Table IV). In transects (T+-
Ts) of each area, these common species are distributed as following: 2 gamasids in Cismigiu park, 4
gamasids in Unirea park and 5 gamasids in Izvor park (Tab. VI). The highest frequency obtained in parks, as
well as in transects, belongs to 2 gamasid species: Ameroseius fimentorum and Hypoaspis aculeifer.
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Table V. Common oribatid species identified between transects of each studied park.

Cismigiu Unirea lzvor

Species T1-T2 T1-T3 T2-T3 T-T2 T-T3 T2-T3 TI-T2 TI-T3 T2-T3
Epilohmannia cylindrica (Berlese), 1904 + + +
Tectocepheus velatus (Michael), 1880 + + + + +
Tectocepheus sarekensis Tragardh, 1910 + + + + +
Oppiella nova (Oudemans, 1902) + + + +
Ramusella insculptum (Paoly, 1908) + + + + + +
Dissorhina ornata (Oudemans), 1900 +
Medioppia obsoletum (Paoli), 1908 + +
Zygoribatulla excavata Van der Hammen, 1952 + + + + + + +
Scheloribates laevigatus (C.L.Koch, 1836) + + + + +
Protoribates lophotrichus (Berlese, 1904) +
Protoribates monodactylus (Haller, 1804) + + +
Protoribates capucinus Berlese, 1908 +
Trichoribates trimaculatus (C.L.Koch, 1836) + + + + + + +
Ceratozetes minutissimus Willmann, 1951 + +
Punctoribates punctum (C.L.Koch, 1839) + + + + + + + + +
Galumna obvia (Berlese, 1915) + + + +
Anachypteria deficiens Grandjan, 1932 +

Table VI. Common gamasid species identified between transects of each studied park.

Cismigiu Unirea lzvor
Species Ti-Ts T>Ts T>Ts Ti-Ts Tr-T Ti-Ts
Ameroseius fimentorum Karg, 1971 + + + +
Amblyseius obtusus C.L.Koch, 1839 + + +
Rhodacarellus perspicuus Halaskova, 1958 + +
Asca bicornis Caneastrini and Fanzago, 1887 + +
Hypoaspis aculeifer Caneastrini, 1883 + + +

The rank correlation (rs) between the number of individuals of each of the common species of predator mites
showed a concordance in Cismigiu and Unirea parks (r'=0,12) and in Unirea and Izvor parks (r'=0.05). On the
other hand, a non-concordance was recorded between common gamasids from Cismigiu and Izvor parks
(r=-0.20) (Fig. 2).
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On the transects levels, gamasid species recorded a concordance on T+-Ts (r'=0.12) in Unirea and lzvor
parks, in T2-Ts and T+-T2 (r'= 0.12; r'=0.50) in Izvor park (Fig. 4).
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Figure 2. Spearman rank correlations (r') between common mite species from the parks of Bucharest city (¢ - rank
correlation between mesostigmatid species, ® — rank correlation between oribatid species).
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Figure 3. Spearman rank correlations (r') between common oribatid species from the transects from Cismigiu, Izvor and
Unirea parks (m - T1-T2, A - T1-T3, - T2-Ta).
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Figure 4. Spearman rank correlations (r') between common mesostigmatid species from the transects from Unirea and
[zvor parks (m - T1-T2, ¢ - T1-Ts, A - T2-Ts).
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In a terrestrial ecosystem oribatid mites contribute to the decomposition of the vegetal matter, which is
partially destroyed and cut into very small pieces, making in this way new attack surfaces for fungi. The
microorganisms' activity is easily due to these oribatids, the vegetal rests being partially decomposed and
mineralized. The humus formations of the vegetative rests begin in the digestive apparatus of the soil
invertebrates, the most important besides lumbricids being oribatid mites (PETERSEN & LUXTON, 1982; EVANS,
1992). Besides the oribatid the gamasids are various predators of other microarthropods, nematodes,
enchytraeids, insect larvae, and eggs. Their specific meaning within an ecological framework is their function
as top predators in the mesotrophic system. Gamasida do not change soil structure or plant productivity
directly. However, as predators, they influence population growth of other organisms and thereby have an
indirect effect on overall ecosystem performance. The multiple interactions with their prey are rather diverse,
not only with respect to their food, but also with respect to the soil profile and the patchiness of habitat
(KOEHLER, 1999). Both groups participate in the three main energy flow pathways in the soil: the primary
production, fungal, and bacterial energy channel (RUF & BECK, 2005).

Knowing the importance of these microarthropods in the structure and dynamics of the stable terrestrial
ecosystems (natural), our research is trying to highlight the situation on the other types of ecosystems
(anthropical), especially in urban areas. In this way, the results of the research concerning the structure and
dynamics of these populations in parks and urban areas in Central Europe (WEIGMANN & KRATZ, 1987;
NIEDBALA et al., 1990; WEIGMANN, 1995; HONCIUC & STANESCU, 2006) is disseminated. In general, in these
sites the oribatid mites were represented by a small group of species, like those signaled in different areas in
meadows (lawn species) from parks of Warsaw, Suctobelbella sp., Liebstadia similis, Scheloribates
laevigatus and Trichoribates novus or species such as Scutovertex sculptus, Pilogalumna alifera,
Pilogalumna tenuiclava from zones with herbaceous perennial vegetation from parks in Berlin. The dominant
gamasid mites identified in urban areas are represented by the species common in terrestrial temperate
ecosystems such as: Veigaia nemorensis, Rhodacarellus silesiacus, Rhodacarellus perspicuus, Asca
bicornis, Pachylaelaps furcifer, Hypoaspis aculeifer (HONCIUC & STANESCU, 2006).

In parks in Bucharest the oribatid mites are represented by different species that were mentioned above and
are divided into two groups: the first one formed from species signaled in litter from the zones of parks with
rich herbaceous vegetation: Epilohmannia cylindrica, Tectocepheus velatus, Tectocepheus sarekensis,
Punctoribates punctum, Zygoribatulla terricola, Trichoribates trimaculatus, Galumna obvia; and the second
one formed from species characteristic of litter of trees: Ramusella insculptum, Oppiella nova, Scheloribates
laevigatus, Protoribates lophotrichus.

Most of the species common in the parks were included in the formation of these groups; in addition the
sandy soil structure, the humidity and vegetation had an important role. The decreased values of the
humidities from the studied parks (from 8.9% in lzvor to 19.32% in Unirea) which are in correlation with the
soil structure and characterized by aridity and sandy structure determined a feature of xerophity in all studied
areas. This character determined the habitat of the greatest number of oribatid species from the first group
who tolerated arid sites (meadows, agroecosystems characterisated by soil with less organic matter).

By applying the Spearman correlation index to the common species from the parks the index which indicated
the similarity and dependance between vegetation and the acari mites presence was established. On the
other hand, the constancy of the decreased humidities recorded in parks was determined by the practice
used in their care (working of soil, the irrigation of vegetation, partial introduction of new types of soils),
phenomena which determined the appearance of the oribatids from the second group, characteristic of the
forests. Correlated with the vegetation, the positive values of the Spearman index recorded on oribatids
common to the Cismigiu-Unirea and Unirea-lzvor parks connected closely to values of the humidities. In
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these parks the soil humidity is increased more in Unirea and Cismigiu than Izvor. Besides this abiotic factor,
the presence of the same species of trees and herbaceous vegetation determined a connection with the
appearance of the same species of oribatids, since these found the same microhabitats for their
development. Study of oribatids showed that the positive values recorded on the transects are determined by
the presence of the common species. Distribution of the common species (Tab. IV) at the transects level was
weaker, a phenomen highlighted by the increased number of negative values of the correlation index. Only
on the transects T2-Tsin Cismigiu Park and T+-Ts in Izvor Park were positive values recorded, induced by the
localization of transects in areas from parks with similar structure and vegetation. On the lateral transects (T2
-Ts), the minimum values recorded were due to the influence specifically of the stationary factors, being near
the streets and boulevards.

Population development of gamasida is very much influenced by the microclimate, which depends on the
structure of the herbaceous plants, shrubs or trees and on the litter layer. (KOEHLER, 1999). Due to its small
dimensions, the gamasids can easily adapt to the unfavorable conditions (such as the recorded decreased
soil humidities from the urban areas, in comparison with those from forestry ecosystems). This adaptation
determined the identification of the common species mentioned in all three parks (Table lll). These are
sylvicolous and praticolous species. The obtained values of Spearman index demonstrated that the
vegetation and the soil humidity (most increased in Unirea park due to the irrigations, as well as in Cismigiu)
had a positive influence on common gamasid species from Cismigiu - Unirea and Unirea - Izvor parks.

From another point of view, the common vegetative structure of all the parks (with similar structure of the
herbaceous and litter layers) created conditions for the appearance of other groups of invertebrates
(immature oribatids, nematodes, enchytreids, springtails), which represent food to the predatory gamasids
(KOEHLER, 1999; WALTER & PROCTOR, 1999). Depending on the vegetation and humidity, the common
species at the level of the transects (T+; T2; Ts) had a better representation in Izvor and Unirea parks.
Although the humidity differences are greater between lzvor and Unirea parks than between Izvor and
Cismigiu parks, the similarity of the vegetation (poorly developed) of the two urban areas mentioned above
created conditions for development of common gamasid populations.

The majority of identified mites species are characteristic of praticolous and sylvicolous ecosystems, signaled
in many ecosystems from Romania (HONCIUC & STANEScU, 2000, 2002, 2004, 2005; STANESCU & JUVARA
BALS, 2005), their presence being correlated with the structure of the soil and vegetation of the studied park.

Conclusions

The concordances obtained between a few common species of gamasid and more oribatid mites species
identified in soil from Cismigiu-Unirea and Unirea-lzvor parks showed that the pedological and vegetal
structures are the same and created a favorable habitat for the development of these mites. In all parks, at
the levels of the lateral transects, the types of vegetation and soil determined modifications of the specific
structure of the mite’s populations, showing that on this level they were not a common species. This fact
explains the absence of the rank correlations.

Taking into account the frequency of the possibilities of the concordance and the non concordance realised
by gamasid and oribatid species, it can be said that the specific structure of the mite’s populations was the
same and was positively influenced by the complex soil-vegetation-abiotical factors specified for each studied
park.
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KOPENALWJE PAHTA HA H/BOY 3EMIbULIHX TPUHA
(ACARI: GAMASIDA; ORIBATIDA) Y LUEHTPAITHAM NAPKOB/MA
BYKYPELITA, PYMYHWUJA

MuHOOOPA MAHY 1 BUOPUKA XOHRYK

3Bon

Victpaxusibe 3eMmbuluHKX rputba (Acari: Gamasida; Oribatida) BplueHo je y Tpu napka y BykypewTy. Og 72
noeHTMMKoBaHe BpcTe rpukba, 54 cy bune canmpocparu - getputodbarn (Oribatida), a 18 npepatopu
(Gamasida). Y ucTpaxuBaHuM napkoBuMa Cy 3abenexeHe 22 3ajegHudke Bpcte: 14 opubatupga u 8
npegaTopa. CnupmeHoBa 13payyHaBatba kopenauuje paHra npuMmerseHa cy Ha sehm 6poj npumepaka pasHux
BpCTa y CBaKoM napky. PesynTaTti cy nokasanu aa noctoju ogroeapajyha kopenauuja usmefy npumepaka y
napkosuma Kuwmufy n Yrupea (' = 0,297; ' = 0,125) 1 namefy npumepaka y napkosuma YHupea v U3sop
(r=0,188; r' = 0,05), anu He nocToju kKOHKOpZaHUMja n3mehy npumepaka y napkosima Knwmuy n Ussop (1’
=-2,159; r' =-0,212). Ako ce padyHajy kopenauuje YecTux BpCTa AEKOMNO3MTOPa Y TPaHCEKTUMA NapKoBa,
3abenexeHa je ogroeapajyha KOHKOpAaHUmja Kog TpaHcekTa y napkosuma Kuwmuhy n Yeupea (og r' = 0,317
3a T+-Ts, po r' = 0,576 3a T2-Ts), OOK je HepocTaTak KOHKOpAaHLMje MOCTOja0 y CBMM TpaHCeKTMMa Y
UCTpaxuBaHUm napkosuma (og r' = - 0,8 za T+.T2 go r' = - 0,005 3a T+.Ts). Kog yecTux BpcTa npegatopa,
ogrosapajyha koHkopaaHuuja je 3abenefeHa y napkosuma YHupea (' = 0,125 3a T+-Ts) u MaBop (og r' =
0,125 za T+-Ts, go r' = 0,511 3a T,-Ts). Yuectanoct Hanaxeka YeCcTUX BpCTa y UCTPaXWUBaHUM NapKoBUMa
yKibydyje OpojHe cnyyajeBe KOHKOpAAHUMje M Mawbu Opoj cnyyajeBa HepocTatka KOHKOpZauuuje, na je
3aKrbyyeHo ga kombuHauuja 3emrbuliTa M BereTauuje MMa ChMyHe OCODWHE Yy CBUM WCTPaXMBaHUM
napKoBMMa W ja MO3WUTUBHO YyTUYe Ha NojaBy nomnynawuja 0BUX rpykba.
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