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Abstract: Oribatid mite communities were investigated in southern Italy in litter under yew, pine and cy-
press trees. These mites achieved the highest density in yew and cypress litter in a park in the inland town 
of Caserta, and the lowest density in pine litter at the coast of Capo Vaticano. In these mite communities, 
only 1–4 species were abundant, so the Shannon index H’ was rather low. The density of oribatid mites, 
species number, and dominance structure depended greatly on the kind of litter. The most abundant and 
common was Zygoribatula propinqua, but the highest density in yew litter was achieved by Oribatella 
superbula. In oribatid mite communities, the juveniles usually dominated, but the age structure of species 
greatly depended on the kind of litter.
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INTRODUCTION

Oribatid mites of southern Italy were investigated by several authors, but mainly in 
zoogeographical and faunistical aspects (Bernini 1974a, b, 1977, 1978; Bernini & Avan-
zati 1983; Castagnoli et al. 1983; Bernini & Arcidiacono 1985; Bernini et al. 1995). 
This region is ecologically differentiated because of the southern Apennine Mountains, 
which run along the peninsula and slope in the direction of the Tyrrhenian Sea.

Coastal parts of southern Italy represent a typical Mediterranean climate, with 
hot and dry summer (June–September, mean day temperature 21–24°C, total precipi-
tation about 180 mm) and cool and wet winter (October–May, mean day temperature 
8–17°C, total precipitation about 820 mm), with about 300 sunny days per year. Hot 
and dry summers limit the density of oribatid species, but some species are adapted 
to such ecological conditions and achieve a high density and dominance index there. 
Therefore, these habitats are interesting for research on population characters of spe-
cies, including their age structure. 
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The density and species number of mites highly depend on vegetation (Rajski 
1967, 1968), which is typical Mediterranean in the investigated regions [Castel del 
Monte (Apulia), Caserta (Campania) and coast of Capo Vaticano (Calabria)]. Arable 
fields are rather fertile, used for cultivation of wheat, sugar beet, and grape-vine or 
in higher parts for plantations of olive trees, grasses and herbs, often with groups of 
trees and bushes. In coastal tourist towns and villages, bitter orange, lemon, cypress, 
fig, and jacaranda trees are planted in gardens and along streets.

The aim of this paper was to investigate the soil oribatid mite communities in 
selected habitats of southern Italy: litter under yew, pine, and cypress trees. Special 
attention was paid to the age structure of dominant populations, which is rarely in-
vestigated in ecological papers.

MATERIAL AND METHODS

Samples of 500 cm3 each were taken on 1–7 July 2006, i. e. shortly after the 
relatively cool and wet spring. Samples were taken in 3 replicates from the following 
areas:

– park in Castel del Monte (Apulia) – litter under pine trees (Pinus sp.),
– park in Caserta (Campania) – litter under yew trees (Taxus sp.) and cypress 

trees (Cupressus sp.),
– coast of Capo Vaticano (Calabria) – litter under pine and cypress trees. 
Mites were extracted from the samples in Tullgren funnels, next were preserved, 

and determined to species or genus levels, including the juveniles. In total, 6129 ori-
batid mites were investigated. The populations of oribatid species were characterized 
with the abundance (A) and dominance (D) indices, while the mite communities were 
compared with the Shannon index H’ (Odum 1971). Names of oribatid species follow 
Subías (2004, online version, 2011) and partly Weigmann (2006).

RESULTS

The investigated oribatid mite communities were rather abundant, with the high-
est density in the park in Caserta (yew and cypress litter), and the lowest values in 
pine litter at the coast of Capo Vaticano (Table 1). The richest in species were the mite 
communities in Caserta, while in the other habitats the number of species was lower, 
especially in pine litter on Capo Vaticano. Generally, in the oribatid mite communi-
ties, only 1–4 species were abundant, and therefore the Shannon index H’ was rather 
low. Its highest value was recorded in cypress litter in Caserta, and the lowest value, 
in pine litter on Capo Vaticano.

The most abundant and common was Zygoribatula propinqua (Oudemans, 
1900), but the highest density in yew litter in Caserta was achieved by Oribatella 
superbula (Berlese, 1904) (Table 2). Relatively abundant were also Arthrodamaeus 
reticulatus (Berlese, 1910) (yew litter and cypress litter in Caserta, cypress litter on 
Capo Vaticano), Cosmochthonius lanatus (Michael, 1885) (cypress litter on Capo 
Vaticano), and Oppiella nova (Oudemans, 1902) (cypress litter in Caserta).

Among oribatid mites the juveniles usually dominated, but the age structure of 
species depended greatly on the kind of litter (Table 3). For example, in cypress litter 
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Table 1. Characteristics of oribatid mite communities in southern Italy: mean density (individuals 
per sample, i.e. 500 cm3, n = 3), number of species, and Shannon index of diversity (H’)

Community parameters

Castel del 
Monte, litter

Caserta,
litter 

Capo Vaticano,  
litter

Pine Yew Cypress Pine Cypress

Mean density of Oribatida 158.7 877.7 555.7 73.3 267.3

Mean density of juveniles 93.0 440.3 310.7 37.3 157.0

Number of species 20 33 33 14 18

Shannon index H’ 1.97 1.93 2.34 1.50 1.81

Table 2. Characteristics of oribatid species in southern Italy: abundance (A = individuals per mean 
sample, i.e. 500 cm3, n = 3) and dominance (D = % of the total number of oribatid mites in the mean 
sample). Pin = pine litter; Cyp = cypress litter; Yew = yew litter. Species with maximum A ≤ 10 are 
listed below the table

Species

Castel del 
Monte, 
litter

Caserta,
litter Capo Vaticano, litter

Pine Yew Cypress Pine Cypress

Achipteria nitens A 0 44.3 45.0 0 0

(Nicolet, 1855) D 0 5.1 8.1 0 0

Arthrodamaeus reticulatus A 0.3 83.7 62.0 3.3 59.0

 (Berlese, 1910) D 0.2 9.3 11.2 4.4 22.1

Belba corynopus A 0 16.6 11.0 0 0

(Hermann, 1804) D 0 1.9 1.9 0 0

Brachychthonius sp. 1 A 6.3 3.3 67.3 2.0 1.0

D 4.0 0.4 12.1 2.7 0.4

Cosmochthonius lanatus A 0 0 0 1.3 92.0

(Michael, 1885) D 0 0 0 1.8 34.4

Eueremaeus oblongus A 0 7.7 18.0 0 39.0

(C. L. Koch, 1835) D 0 0.5 3.2 0 14.6

Eupelops acromios A 1.7 1.0 0.7 3.7 3.7

(Hermann, 1804) D 1.1 0.1 0.1 4.9 1.4

E. occultus A 0 0.7 24.7 0 0

(C. L. Koch, 1835) D 0 0.1 4.4 0 0
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Haplochthonius simplex A 35.3 0 0 0.7 0

(Willmann, 1930) D 22.3 0 0 0.9 0

Metabelba pulverosa A 0.3 15.3 44.7 0 0.7

Strenzke, 1953 D 0.2 1.8 8.0 0 0.3

Oppiella nova A 0 0 63.3 0 0.2

(Oudemans, 1902) D 0 0 11.4 0 0.1

Oribatella superbula A 0 462.7 7.0 0 0

(Berlese, 1904) D 0 52.7 1.3 0 0

Pilogalumna crassiclava A 5.7 0 2.0 2.7 0

(Berlese, 1914) D 3.6 0 0.4 3.6 0

Scheloribates initialis A 3.7 0 0 4.3 0

(Nicolet, 1855) D 2.3 0 0 5.8 0

Scheloribates pallidulus A 6.0 75.0 0 0 17.7

(C. L. Koch, 1840) D 3.8 8.6 0 0 6.6

Sphaerochthonius A 1.0 22.7 0 8.0 2.7

splendidus (Berlese, 1904) D 0.6 2.6 0 10.7 1.0

Tectocepheus velatus A 12.3 18.3 0 0 0

(Michael, 1880) D 7.8 2.1 0 0 0

Zygoribatula propinqua A 65.3 8.3 159.0 46.0 39.7

(Oudemans, 1900) D 41.2 0.9 28.6 61.3 14.8

Castel del Monte, pine litter: Camisia horrida (Hermann, 1804); Chamobates spinosus Sellnick, 
1928; Malaconothrus sp. 1; Oppiella sp. 1; Peloptulus phaenotus (C. L. Koch, 1844); Peloribates 
sp.1; Protoribates sp. 1; Scheloribates laevigatus (C. L. Koch, 1835); Trichoribates trimaculatus 
(C. L. Koch, 1835).
Caserta, yew litter: Acronysus sp. 1; Ceratoppia bipilis (Hermann, 1804); Chamobates spinosus; 
Chamobates sp. 1; Eupelops sp. 1; Foremeaeus sp. 1; Licnodamaeus costula Grandjean, 1931; Mic-
rotritia minima (Berlese, 1904); Nothrus anauniensis Canestrini and Fanzago, 1876; Oppia denti-
culata (G. Canestrini and R. Canestrini, 1882); Oppiella sp. 1; Oribatella sp. 1; Oribatula tibialis 
(Nicolet, 1855); Phthiracarus sp. 1; Phthiracarus sp. 2; Protoribates sp. 1; Rhysortritia duplicata 
(Grandjean, 1953); Scheloribates laevigatus; Xenillus tegeocranus (Hermann, 1804); Zetorchestes 
falzonii Coggi, 1898. 
Caserta, cypress litter: Acronysus sp.; Ceratoppia bipilis; Chamobates spinosus; Chamobates sp. 
1; Damaeus sp. 1; Eupelops torulosus (C. L. Koch, 1840); Foremeaeus sp. 1; Gustavia fusifer (C. 
L. Koch, 1841); Hermaniella sp. 1; Licneremaeus licnophorus (Michael, 1882); Licnodamaeus 
costula; Microtritia minima; Nothrus anauniensis; Oppia denticulata; Oppiella sp. 1; Oppiella sp. 
2; Oppiella sp. 3: Oribatella sp. 1; Oribatula tibialis; Phthiracarus sp. 1; Suctobelba sp. 1. 
Capo Vaticano, pine litter: Aphelacarus acarinus (Berlese, 1910); Damaeus sp. 1; Dorycranosus 
acutus (Pschorn-Walcher, 1951); Galumna sp. 1; Neoliodes theleproctus (Hermann, 1804).
Capo Vaticano, cypress litter: Aphelacarus acarinus; Ceratoppia bipilis; Dorycranosus acutus; 
Minunthozetes semirufus (C. L. Koch, 1841); Oppiella sp. 2; Phthiracarus sp. 1; Scheloribates 
laevigatus; Trhypochthonius tectorum (Berlese, 1896). 
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Table 3. Age structure of some oribatid species in southern Italy habitats: mean density (individuals 
per 500 cm3, n = 3) of juvenile stages (Juv) and adults (Ad)

Name of species Habitat Juv Ad Total

Achipteria nitens Caserta, yew litter 41.7 2.6 44.3
Caserta, cypress litter 45.0 0.1 45.1

Adrodamaeus reticulatus Caserta, yew litter 57.4 26.3 83.7
Caserta, cypress litter 24.7 37.3 62.0
Capo Vaticano, cypress litter 34.3 24.7 59.0

Belba corynopus Caserta, yew litter 15.3 1.3 16.6
Caserta, cypress litter 10.0 1.0 11.0

Cosmochthonius lanatus Capo Vaticano, cypress litter 66.0 26.0 92.0
Haplochthonius simplex Castel del Monto, pine litter 20.7 14.6 35.3
Metabelba pulverosa Caserta, cypress litter 34.4 10.3 44.7

Caserta, yew litter 11.3 4.0 15.3
Oribatella superbula Caserta, yew litter 200.7 262.0 462.7
Pilogalumna crassiclava Caserta, yew litter 8.3 0.7 9.0
Scheloribates pallidulus Caserta, yew litter 34.7 40.3 75.0

Capo Vaticano, cypress litter 12.4 5.3 17.7
Castel del Monto, pine litter 5.7 0.3 6.0

Tectocepheus velatus Caserta, yew litter 10.8 8.0 18.8
Castel del Monto, pine litter 0.7 11.6 12.3

Zetorchestes falzonii Caserta, yew litter 31.7 1.3 33.0
Zygoribatula propinqua Caserta, cypress litter 120.7 38.3 159.0

Castel del Monto, pine litter 49.7 15.6 65.3
Capo Vaticano, pine litter 28.0 18.0 46.0
Capo Vaticano, cypress litter 20.7 19.0 39.7

in Caserta, adults dominated in the population of Arthrodamaeus reticulatus, while 
in the nearby yew litter, juveniles of this species were more abundant. Populations 
of Zygoribatula propinqua were rich in juveniles, but in cypress litter on Capo Vati-
cano, juveniles were as numerous as adults. The population of Oribatella superbula 
was dominated by adults but with quite a large participation of juveniles (43.4%). 
Many species were rich in juveniles, which in Metabelba pulverosa Strenzke, 1953 
were 3‑fold more abundant, in Belba corynopus (Hermann, 1804) were over 10‑fold 
more abundant, while in Zetorchestes falzonii Coggi, 1898 were over 24-fold more 
abundant than adults.

DISCUSSION

The early summer communities of oribatid mites investigated in the present 
study were relatively abundant and rich in species, compared to the late summer pop-
ulations on Rhodes Island (Greece) and in Andalusia (Spain) (Seniczak & Seniczak 
2006, 2010). This is probably due to better climate conditions, which are important 
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for oribatid mites. In southern Italy the mites were sampled soon after the rather cool 
and wet spring, so the samples were relatively moist. Most oribatid mites in the Medi-
terranean climate develop intensely in winter and spring, but some species develop in 
summer (Stamou & Sgardelis 1989). A high temperature and a low summer precipi-
tation generally limit the development of soil animals (Attenborough et al. 1989).

The density and species number of oribatid mites in the investigated habitats 
of southern Italy are comparable with those on the Croatian island of Korčula (Seni
czak et al. 2012), which is in a large part covered by forest trees and shrubs. Oribatid 
mites of open steppe vegetation of cape Tarkhankut in Crimea (Ukraine) were also 
relatively abundant, mainly due to the fresh sea breeze (Seniczak et al. 2009), but the 
bushy patches distinctly increased the density of mites (Seniczak et al. 2011). 

The dominance structure of oribatid communities in the investigated habitats 
greatly depended on the kind of litter. In yew litter in Caserta, Oribatella superbula 
highly dominated, in cypress litter on Capo Vaticano Cosmochthonius lanatus was 
the most abundant, while in other habitats, Zygoribatula propinqua dominated. Ori-
batella superbula was recorded by Bernini (1974) in several parts of Italy, but it was 
relatively numerous on Giglio Island in humus under shrubs and oak (Quercus ilex 
L.), under strawberry tree (Arbutus unedo L.), as well as in grasses, mosses, and hu-
mus near Tempio Pausania in Sardinia (Bernini 1983). Caruso & Migliorini (2006) 
recorded it in small numbers in typical Mediterranean maquis (Quercus ilex L., Myr-
tus communis L., Arbutus unedo L., Pistacia lentiscus L., Phillyrea sp.) in the Castel 
Volturno Nature Reserve (southern Italy). 

The genus Zygoribatula Berlese, 1916��������������������������������������� occurs abundantly in Mediterranean re-
gion, and the juveniles usually dominate in populations of species. In this investiga-
tion Z. propinqua was the most abundant in cypress litter, while Z. glabra (Michael, 
1890) was abundant in mosses covering the forest floor in Korčula island (Seniczak 
et al. 2012). In habitats of Canary Islands (Spain), investigated by Moraza & Peña 
(2005a, b), the family Oribatulidae was most diverse family, with the most frequent 
Z. frisiae (Oudemans, 1900). High dominance indices of these species, in the light 
of Thienemann’s (1939) principles, indicate a rather low soil fertility. The abundant 
juveniles of these species decompose soil organic matter quicker than adults (Ber-
thet 1963; Stefaniak & Seniczak 1976), releasing the nutrients for plant growth. All 
species listed in Table 2 were recorded by Bernini et al. (1995) from Peninsular Italy, 
except for Belba corynopus (Hermann, 1804), which is new for this region. 

CONCLUSIONS

1. The oribatid mite communities of the investigated habitats were rather abundant, 
but the density of mites, species number, and dominance structure depended 
greatly on the kind of litter. Only 1–4 species were abundant there, so the Shan-
non index H’ was generally low. 

2. The most abundant and common was Zygoribatula propinqua, but in yew litter the 
highest density was achieved by Oribatella superbula. 

3. In oribatid mite communities the juveniles usually dominated, but the age structure 
of species greatly depended on the kind of litter.
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