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Abstract: A survey of allergenic mites from bird nests, farming environments, and from
cages and runs of animals of the Silesian ZOO was made. A total of 12,986 mite speci-
mens were isolated including 7,570 mites from the order Acaridida (58.3%). The astigma-
tid mites were most abundant in farming environments and constituted 67.4% of all mites
collected. They formed 46.7% and 58.6% of the total count from bird nests and the Sile-
sian ZOO, respectively. More than 29 mite species were identified of which the most
abundant were Acarus farris, Acarus immobilis (farms, Silesian ZOO) and Hirstia che-
lidonis (bird nests). Caloglyphus oudemansi, the acarid mite species new to the fauna of
Poland was found in a cowshed in Majdan Górny. It is noteworthy that, to the best of our
knowledge, samples from zoological garden were actually analysed for the first time on
the occurrence of allergenic mites.
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I. INTRODUCTION

The stored-product mites, especially several species from the families Acaridae, Glycyphagidae
and Chortoglyphidae (Acari: Acaridida), are commonly found in different stored food products,
hay, straw, granaries, barns and other farming and occupational environments, as well as in samples
of house dust. The most abundant and most often reported are Acarus siro LINNAEUS, 1758, Acarus
farris (OUDEMANS, 1905) and Tyrophagus putrescentiae (SCHRANK, 1781) from Acaridae, Lepi-
doglyphus destructor (SCHRANK, 1781), Glycyphagus domesticus ( DE GEER, 1778) and Gohieria
fusca (OUDEMANS, 1902) from Glycyphagidae and Chortoglyphus arcuatus (TROUPEAU, 1879)
from Chortoglyphidae (LESKINEN & KLEN 1987; FRANZ et al. 1997; BOSTRÖM et al. 1997; MEHL
1998). These mites are also the source of clinically important allergens and the cause of an occupa-
tional allergy (known as an allergy to storage mites) among farmers, grain-storage workers and
other agricultural workers (CUTHBERT et al. 1986; REVSBECH & ANDERSEN 1987; DUTKIEWICZ et
al. 1988; GRIFFIN et al. 1989; ARMENTIA et al. 1997). They are also considered as an important oc-



cupational hazard for bakers, pastry-cooks, shopkeepers, millers, store-keepers, cheese-makers,
horseriders, dock workers, transport workers, upholsterers and miners (TERHO et al. 1982, 1985;
LUCZYNSKA et al. 1990; DE ZOTTI et al. 1994; SOLARZ & SOLARZ 1996; VAN HAGE-HAMSTEN &
JOHANSSON 1992; 1998; TEE 1994; HALLAS & IVERSEN 1996).

House dust mites, especially several species from the family Pyroglyphidae (Acari: Acaridida),
may cause atopic diseases in humans, known as house dust mite allergy or house dust mite atopy
(WHARTON 1976; VAN BRONSWIJK 1981; ARLIAN 1991; POPE et al. 1993). The diseases are atopic
asthma, atopic dermatitis (eczema) and allergic rhinitis (FAIN et al. 1990; PLATTS-MILLS et al.
1992; MAJORI et al. 2000; ARLIAN & PLATTS-MILLS 2001). Three of pyroglyphid mite species are
primarily involved as cosmopolitan inhabitants of human dwellings in many parts of the world –
Dermatophagoides pteronyssinus (TROUESSART, 1897), D. farinae HUGHES, 1961 and Eurogly-
phus maynei (COOREMAN, 1950). These mites are the major sources of indoor inhalant allergens fa-
cilitating both the sensitization of atopic subjects and asthmatic (atopic) attacks in patients (TUROS
1979; ABE & ISHII 1987; FAIN et al. 1990; ARLIAN 1991; POPE et al. 1993; TSAI et al. 2000;
TAKAHASHI et al. 2001). Recent studies have shown that pyroglyphid house dust mite allergenicity
is not confined to a single major allergen as was initially suggested, but it rather is due to multiple
antigens and allergens (ROBINSON et al. 1997; AALBERSE 1998; TSAI et al. 2000; ARLIAN &
PLATTS-MILLS 2001). The natural sources of allergenic mites in dwellings or stores are still not
quiet known (HALLAS & IVERSEN 1996). The possible sources of these mites in house dust and in
stored products are nests of synanthropic birds or insects (CHMIELEWSKI 1971a, b, 1975, 1977,
1982, 1983a, b; HUGHES 1976; WHARTON 1976; VAN BRONSWIJK 1981; FAIN et al. 1990). On the
other hand it was suggested that main part of mite population is brought from the cultivated field
into the stores, and that open field is the main source of storage mite populations (HALLAS &
IVERSEN 1996), whereas the bird nests are more less important (SANDNER & WASYLIK 1973).

Many species of mites that humans come in contact with, besides those found in house dust and
stored products, induce allergic reactions. These include some species of spider mites (e.g., the 2-
spotted spider mite Tetranychus urticae and Panonychus ulmi), which are common pests in or-
chards, yards, greenhouses, and gardens. These mites were recently discovered to induce IgE-
mediated reactions (ARLIAN & PLATTS-MILLS 2001).

The aim of this work was to study an occurrence, prevalence and species composition of aller-
genic acarofauna in bird nests, certain farming environments, in cages and runs of animals of the
Silesian ZOO, and an assignation of some sources of domestic mites in dwellings.

A c k n o w l e d g e m e n t s. This study was possible thanks to the kind advice and great
help of the late Professor Antoni DERY£O, to whom this paper is dedicated. We are also very grate-
ful to Dr Marian BLASKI from Katowice for the determination of the bird species. We express spe-
cial thanks to Prof. Andrzej SZEPTYCKI, Dr Zdzis³awa STEBNICKA and Prof. Krzysztof SIUDA from
Kraków for helpful discussion.

II. MATERIALS AND METHODS

Agricultural environments

The study was carried out from June 1999 to September 2001. A total of 30 samples from certain
farming environments, as cowsheds, barns and poultry houses, were analyzed. All samples were
collected into plastic bags of 1 litre capacity. These samples were taken in ten farms of Majdan
Górny (Lublin district; south-eastern Poland) (Figure).

Nests of birds

The survey was carried out from October 1997 to May 2003. A total of 31 birds’ nests were ex-
amined for the occurrence of allergenic mites, including 3 nests of Hirundo rustica, 2 of Passer do-
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mesticus, 1 of Sturnus vulgaris, 6 of Sylvia sp., 7 of Turdus merula, 1 of Columba livia, 4 indet and
7 brood shelters (2 of Parus major and 5 of Parus sp.) The nests and brood shelters were collected
in Tychy and vicinity, Solarnia near Lubliniec, Ruda Œl¹ska, £aziska Górne, Gocza³kowice, Skoc-
zów and Ksi¹¿ Wielki (Figure 1).

Silesian ZOO

The study were carried out in the Silesian ZOO (Katowice, Upper Silesia) (Figure 1), from April
2000 to March 2001. During this period 49 samples of dust, litter, debris and residues from cages
and run-offs of mammals, birds and reptilians were examined for the presence of mites, especially
the allergenic taxa.

It is noteworthy that, to the best of our knowledge, samples from zoological garden were actu-
ally analysed for the first time on the occurrence of allergenic mites.
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Analysis of mites

The mites were extracted using the “BERLESE method” and preserved in 70% ethanol. For
identification the mites were mounted in HOYER’s medium on microscope slides.

Analyzing the relative abundance and occurrence of mite species collected, categories of domi-
nance and frequency were calculated according to RAJSKI (1961). The following levels of domi-
nance and frequency were adopted:

D: 1. eudominant, species forming more than 10% of the total mite population;
2. dominant, species forming between 5.1% and 10% of the total mite population;
3. subdominant, species forming between 2.1% and 5% of the total mite population;
4. recedent, species forming between 1.1% and 2% of the total mite population;
5. subrecedent, species forming less than 1.1% of the total mite population.

F: 1. euconstant, occuring in more than 25% of samples;
2. constant, occuring in 11-25% of samples;
3. accesory species, occuring in 1-10% of samples;
4. accidental species, occuring in less than 1% of samples examined.

III. RESULTS AND DISCUSSION

List of isolated mites and results of the analysis of mite dominance and frequency are presented
in Table. A total of 12,986 mite specimens were isolated, including 7,570 members of the order
Acaridida (58.3%). The remaining mites belong to 5 orders: Actinedida, Tarsonemida, Oribatida,
Gamasida and Ixodida (Table I). Mites from the family Pyroglyphidae were the dominants only in
nests of birds.

Agricultural environments

Mites were found in 28 of the 30 samples examined (approx. 96.1%). A total of 4,370 mite
specimens were isolated, including 2,943 mites from the order Acaridida (67.35% of the total
count). The astigmatid mites were found in 90% of the total samples examined. These mites most
abundantly occurred in cowsheds (2,668 specimens; 61.05% of the total population) and distinctly
more rarely in barns (868 ones; 19.86%) and poultry houses (834 mites; 19.08%). A total of 19 mite
species of astigmatid mites were identified (Table I). Acarus immobilis was the dominant and con-
stituted 34.6% of the total count of mites collected (Table I).

Nests of birds

A total of 3,519 mites were isolated from the examined nests, including 1,642 specimens from
the order Acaridida (46.66% of the total count) (Table I). More than 13 mite species of astigmatid
mites were identified. Hirstia chelidonis was the most abundant species (29.3% of the total popula-
tion), especially in nests of Passer domesticus and Hirundo rustica, where it constituted about
90.3% and 73.8% of the total count, respectively. H. chelidonis was also the most frequent species,
together with Gymnoglyphus longior (16.13% of total count of the nests) (Table I). Dermatophagoi-
des evansi, the second most abundant species, was distinctly less numerous and less common than
H. chelidonis; it formed only 8.64% of the total mite population and was found in 9.7% of all nests
examined. D. evansi was collected only from the nests of titmice and warblers.

Silesian ZOO

Mites were found in 44 of 49 samples analysed (89.8%). A total of 5,097 mites were isolated,
from which about 83% (82.7%) were collected from aviaries of parrots (Ara ararauna and Nym-
phicus hollandicus). A total of 10 species of acaridid mites were identified. Among them Acarus
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Table I

Mites found in samples examined from farming environments, bird nests and the
Silesian ZOO in Poland

Mite taxa

Farming environments Bird nests Silesian ZOO

Dominance
(%)

(N=4370)

Frequency
(%)

(n=30)

Dominance
(%)

(N=3519)

Frequency
(%)

(n=31)

Dominance
(%)

(N=5097)

Frequency
(%)

(n=49)

ACARIDIDA 67.35 90.0 46.66 61.3 58.56 61.22

Acarus immobilis 34.58 33.33 0.45 3.22 4.31 26.53

Acarus farris 1.92 13.33 0.0 0.0 34.05 10.20

Acarus siro 0.98 26.67 0.0 0.0 0.13 4.08

Tyrophagus longior 16.34 40.0 0.31 13.0 1.27 22.44

Tyrophagus silvester 0.96 3.32 0.0 0.0 0.0 0.0

Tyrophagus putrescentiae 0.09 6.67 0.0 0.0 4.68 30.61

Tyrophagus similis 0.0 0.0 0.0 0.0 0.19 4.08

Tyrophagus mixtus 0.0 0.0 0.26 3.22 0.0 0.0

Tyrophagus palmarum 0.0 0.0 0.88 9.7 0.0 0.0

Tyrophagus formicetorum 0.0 0.0 0.06 3.22 0.0 0.0

Mycetoglyphus fungivorus 0.0 0.0 0.03 3.22 0.0 0.0

Tyrolichus casei 0.02 3.33 5.48 9.7 0.0 0.0

Caloglyphus berlesei 0.78 6.67 0.0 0.0 0.0 0.0

Caloglyphus oudemansi 0.16 3.33 0.0 0.0 0.0 0.0

Rhizoglyphus echinopus 0.02 3.33 0.0 0.0 0.0 0.0

Rhizoglyphus robini 0.0 0.0 0.20 3.22 0.0 0.0

Schwiebea (S.) talpa 0.0 0.0 0.20 3.22 0.0 0.0

Lepidoglyphus michaeli 2.36 13.33 0.0 0.0 0.0 0.0

Lepidoglyphus fustifer 1.56 33.33 0.0 0.0 0.0 0.0

Lepidoglyphus destructor 0.23 10.0 0.0 0.0 0.37 16.32

Glycyphagus domesticus 0.32 13.33 0.11 9.7 0.0 0.0

Glycyphagus ornatus 0.02 3.33 0.0 0.0 0.0 0.0

Ctenoglyphus plumiger 0.46 10.0 0.0 0.0 0.0 0.0

Ctenoglyphus canestrinii 0.23 3.33 0.0 0.0 0.0 0.0

Chortoglyphus arcuatus 3.84 16.67 0.0 0.0 0.0 0.0

Dermatophagoides farinae 0.0 0.0 0.0 0.0 0.05 6.12

Dermatophagoides evansi 0.0 0.0 8.64 9.7 0.0 0.0

Hirstia chelidonis 0.0 0.0 29.30 16.13 0.0 0.0

Gymnoglyphus longior 2.10 3.33 0.23 16.13 0.0 0.0

other Acaridida 0.34 26.65 2.44 38.74 13.44 16.32

ACTINEDIDA 9.38 76.6 5.8 64.5 1.08 22.45

TARSONEMIDA 0.86 29.99 1.48 29.0 0.0 0.0

GAMASIDA 13.11 66.67 19.83 87.0 22.48 61.22

ORIBATIDA 6.59 20.0 24.30 61.3 17.77 57.14

IXODIDA 0.0 0.0 0.0 0.0 0.07 6.12
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farris was predominant (approx. 34% of the total count), followed by Tyrophagus putrescentiae
(4.7%), Caloglyphus berlesei (4.35%) and Acarus immobilis (4.31%); all species of the family
Acaridae. Dermatophagoides farinae, the house-dust-mite species, was for the first time found in
this environment. This allergenic mite constituted only 0.05% of the total population and was asso-
ciated with parrots.

Review of the mite fauna

This review includes only the species from families Pyroglyphidae, Acaridae, Glycyphagidae
and Chortoglyphidae from order Acaridida. Among these taxa only several species are considered
as the typical domestic mites (COLLOFF 1991, 1998a, b; COLLOFF & SPIEKSMA 1992; POPE et al.
1993). The review excludes some unidentified specimens of the genera Tyrophagus, Rhizoglyphus,
Schwiebea (Jacotietta), Caloglyphus, Lardoglyphus, Lepidoglyphus, and of families Acaridae and
Anoetidae.

Ordo: Acaridida

Family: Acaridae

1. Acarus immobilis GRIFFITHS, 1964

An out-of-door species, probably cosmopolitan, known from England, Poland, former Czecho-
slovakia, former USSR, USA and Czech Republic. A. immobilis occurs mainly in different stored
products, in bird nests, beehives, humus and ground vegetation. It has occasionally been found on
unprocessed cereals in farms and storage premises, in grain residues and on cheese (CHMIELEWSKI
1971a; HUGHES 1976; ROSICKÝ et al. 1979; FRANZ et al. 1997). So far it has mainly been recorded
from temperate regions. In Poland it was found in the surface dust sample from a kitchen located in a
very damp dwelling in Sosnowiec (SOLARZ 1987), in nests of pigeons and domestic sparrows
(CHMIELEWSKI 1982; SOLARZ et al. 2000), in coal-mine dust (SOLARZ & SOLARZ 1996), in bee-
hives, pollen traps and honey (CHMIELEWSKI 1971a, 2002), in spices and grocery articles of con-
sumption (CHMIELEWSKI 1971c), in stored plant seeds (CHMIELEWSKI 1983a), pin nests of pigeons
(Columba livia) (SOLARZ et al. 2000), in samples of dust and residues from railway trucks (SOLARZ
1995), and in barns (SOLARZ et al. 1997).

In actual fact a total of 1667 specimens of A. immobilis were found, including:
– 1505 specimens in 7 samples from cowsheds (byres) (56.41% of all mites collected from

byres), 5 ones in 2 samples from barns, and 1 specimen in a poultry house (0.12%) in Majdan
Górny;

– 140 specimens in cages (3.05% of the total count from cages) and 80 specimens in runs
(22.03%) of the Silesian ZOO; where this mite was associated with canids (35.15% of all mites as-
sociated with canids), felids (2.0%), artiodactyls (7.3%), primates (11.5%) and birds (2.5%);

– 16 specimens in the pigeon nest (19.41% of all mites collected from the nest).
Eudominant and euconstant in farming environments; subdominant and euconstant in the Sile-

sian ZOO; subrecedent and accesory species in bird nests (Table I).

2. Acarus farris (OUDEMANS, 1905)

Species widely distributed, probably cosmopolitan, known from England, Scotland, Wales,
Holland, Poland, Germany, Finland, former Czechoslovakia, USA and Kenya. Generally, it is a
field species, but it has also been recorded from barley, dry grass, hay, cheese, poultry food, oats,
birds’ nests and the deep litter of poultry houses. A. farris is often abundant on farms particularly
during August and/or September when it is associated with Tyrophagus longior (HUGHES 1976,
TERHO et al. 1982; HALLAS & SOLBERG 1989; HALLAS et al. 1991; FRANZ et al. 1997). In Poland it
was found in nests of domestic and tree sparrows (WASYLIK 1971, 1973; SANDNER & WASYLIK
1973; CHMIELEWSKI 1982), in barns and chaff-cutters (SOLARZ et al. 1997), in house dust samples
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in Poznañ (DZIÊCIO£OWSKI 1994; CHMIELEWSKI 1995b), on houseflies (Musca domestica)
(CHMIELEWSKI 1983b), in samples of dust and residues from railway trucks (SOLARZ 1995), in pol-
len traps, beehives and honey (CHMIELEWSKI 1971a; 1983a, b, 2002), spices and grocery articles of
consumption (CHMIELEWSKI 1971c), stored herbs (KARNKOWSKI 1990) and on cereals (grain)
(SANDNER & WASYLIK 1973).

In fact, 1734 specimens of A. farris were found in cages (37.87% of the total count from cages)
and 2 specimens in runs (0.55%) of the Silesian ZOO. This mite was associated with birds (41.1% of
the total) and felids (1.4%). Moreover, 84 specimens have been collected from 4 samples from
barns in Majdan Górny (9.68% of all mites collected from barns).

Eudominant and euconstant in the Silesian ZOO; recedent and constant in farming environ-
ments (Table I).

3. Acarus siro LINNAEUS, 1758

Cosmopolitan mite species, often numerously occuring in many types of stored food products
(mainly in cereal products), also in Poland. Moreover it is common and abundant in dust from
farms, warehouses and grain elevators, in nests of birds (including poultry houses) and small mam-
mals, in straw, hay and in byres (HUGHES 1976; ROSICKÝ et al. 1979; BOCZEK 1980a, 1999; VAN
BRONSWIJK 1981; TERHO et al. 1982; DUBININA 1985; KORSGAARD et al. 1985; REVSBECH &
ANDERSEN 1987; COLLOFF 1987; MUMCUOGLU & LUTSKY 1990; HALLAS et al. 1991;
CHMIELEWSKI 1995a; HALLAS & IVERSEN 1996; FRANZ et al. 1997). It has also been found in the
sputum of patients in China (LI & LI 1990). In many studies around the world, A. siro was found in
homes prior to discovery of the genus Dermatophagoides as the most common inhabitant in house
dust (MULLA & SANCHEZ MEDINA 1980; VAN BRONSWIJK 1981; FAIN et al. 1990; REE et al. 1997).
In Poland occurs all over the country in granaries and warehouses, in food products, herbs, pollen
traps (BOCZEK & GO£ÊBIOWSKA 1959; KLIMASZEWSKA & KWIATKOWSKA 1959; JANICKI et al.
1959; BOCZEK 1999; BOCZEK et al. 1960, 1961; CHMIELEWSKI 1971c, 1972, 2002; WIÊCKO 1986;
SOLARZ 1986; KARNKOWSKI 1990), in farming environments (cowshed, pigsty, stable)
(ANDRZEJEWSKA 1979), on small mammals (LACHMAJER & WEGNER 1959), in nests of domestic
sparrows and tree sparrows (CHMIELEWSKI 1982; SANDNER & WASYLIK 1973; WASYLIK 1959,
1964, 1971, 1973), in nests of barn swallows and pigeons (identified as Acarus siro complex)
(SOLARZ et al. 1999), in beehives and honey (CHMIELEWSKI 1971a, c, 1977, 1983a, b, 1995a;
BANASZAK 1980), in coal-mine dust (Upper Silesia) (SOLARZ & SOLARZ 1996; SOLARZ et al.
2002), in house dust samples (SOLARZ 1986, 1987, 1998, 2000a, 2001a, b; DZIÊCIO£OWSKI 1994;
CHMIELEWSKI 1995b), in samples of dust, residues and transported products (flour, fodder) from
railway trucks (SOLARZ 1995), and in dust from ocean-going ships (WEGNER 1980).

A total of 50 specimens of A. siro have been collected, including:

– 18 specimens in 4 samples from barns (2.07% of all mites collected from barns), 16 ones in 3
samples from cowsheds (0.60%) and 9 specimens in 1 sample from a poultry house (10.8%) in
Majdan Górny;

– 7 specimens in cages of the Silesian ZOO (0.15% of the total count of mites from cages),
where this species was associated with birds (0.16% of all mites associated with birds).

Subrecedent and euconstant in farming environments; subrecedent and accesory species in the
Silesian ZOO (Table I).

4. Tyrophagus putrescentiae (SCHRANK, 1781)

Cosmopolitan species, common on different stored products, and moreover in soil, litter, hay
stacks, grain stacks, mushroom-growing cellars, poultry houses, nests of birds and rodents, insect
cultures, zoological collections, on city pavements, and in dust from dwellings and farms (BOCZEK
& DUTKIEWICZ 1972; HUGHES 1976; ROSICKÝ et al.1979; BOCZEK 1980a, 1999; MAURI & ALZUET
1980; VAN BRONSWIJK 1981; DUBININA 1985; SAMŠIÒÁK & VOBR�ZKOV� 1985; COLLOFF 1987;
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FAIN et al. 1990; KARNKOWSKI 1990; MUMCUOGLU & LUTSKY 1990; CHMIELEWSKI 1995a;
DUSBÁBEK 1995; FRANZ et al. 1997; REE et al. 1997). It has also been found in the sputum of pa-
tients in China (LI & LI 1990). In Poland it is common both in natural environments (bird and rodent
nests, beehives, honey, plants, manure, pollen traps) and in warehouses, stables or mushroom-
growing cellars, on different food articles (e. g. in stored herbs, corn-mealy products, fruit-
vegetable products, spices and grocery articles of consumption) (LACHMAJER & WEGNER 1959;
KLIMASZEWSKA & KWIATKOWSKA 1959; WASYLIK 1959, 1963, 1964; BOCZEK et al. 1960, 1961;
CHMIELEWSKI 1971a, c, 1972, 1977, 1982, 1983b, 1995a, 2002; ANDRZEJEWSKA 1979; BANASZAK
1980; BOCZEK 1980a, 1999; KARNKOWSKI 1990; SOLARZ et al. 1999), in samples of dust, residues
and transported products (wheat, fodder) from railway trucks (SOLARZ 1995), in dust from harbour
warehouses in Gdynia (WIÊCKO 1986), in house dust samples (SOLARZ 1986, 1997, 1998, 2000a,
2001a, b; HORAK 1987; HORAK et al. 1996; DZIÊCIO£OWSKI 1994; CHMIELEWSKI 1995b), in coal-
mine dust (SOLARZ & SOLARZ 1991, 1996; SOLARZ et al. 2002) and in dust samples from kitchens
on ocean ships (WEGNER 1980).

A total of 200 specimens were collected from cages in the Silesian ZOO (4.36% of the total
population from cages), 19 specimens from runs (5.23%) and 13 specimens from terrariums
(8.33%). This species was associated with canids (8.7% of the total count of mites associated with
canids), with artiodactyls (9.5%), primates (16.9%), birds (3.6%) and snakes (17.6%). Moreover, 2
specimens were found in a byre (cowshed) (0.07% of all mites collected from cowsheds) and 2
specimens in a barn (0.23%, respectively) in Majdan Górny.

Subdominant and euconstant in the Silesian ZOO; subrecedent and accesory species in farming
environments (Table I).

5. Tyrophagus longior (GERVAIS, 1844)

Common mite species, occuring mainly in byres, hay, straw and grain stacks on a field, in stored
products in storages (hay, straw, grain), in dry grass, in honey, in bird nests, poultry houses and bee-
hives, in dust samples from the working environments of farms (CHMIELEWSKI 1969, 1995a;
HUGHES 1976; ROSICKÝ et al. 1979; BOCZEK 1980a, 1999; TERHO et al. 1982; HALLAS & SOLBERG
1989; HALLAS et al. 1991; FRANZ et al. 1997). It also was found in house dust samples (DUBININA
1985; COLLOFF 1987). In Poland was noted from warehouses (BOCZEK 1980a; 1999) and from cer-
tain farming environments (barn, pigsty, cowshed) (ANDRZEJEWSKA 1979; SOLARZ et al. 1997),
from honey (CHMIELEWSKI 1995a), beehives (CHMIELEWSKI 1971a), pollen traps (CHMIELEWSKI
2002) and bees (CHMIELEWSKI 1983b), from stored herbs, fruit-vegetable food products, spices and
grocery articles (BOCZEK et al. 1961; CHMIELEWSKI 1971c; CHMIELEWSKI 1972; KARNKOWSKI
1990), nests of domestic sparrows, tree sparrows, blackbirds, common starlings and swallows,
brood shelters of great titmice (WASYLIK 1959, 1963, 1964, 1971, 1973; CHMIELEWSKI 1977;
ANDRZEJEWSKA 1979; SOLARZ et al. 1999, 2000), from samples of dust and residues from railway
trucks (SOLARZ 1995), from house dust samples (CHMIELEWSKI 1995b; SOLARZ 2000a), and dust
samples from vegetable stores on ocean ships (WEGNER 1980).

A total of 796 specimens of T. longior have been found, including:

– 392 specimens in 3 samples from poultry houses (47.0% of all mites collected from poultry
houses), 277 specimens in 4 samples from barns (31.91%) and 45 specimens in 5 samples from
cowsheds (1.69%) in Majdan Górny;

– 10 specimens in cages (0.21% of the total count from cages) and 61 specimens in runs of animals
(16.8%) in the Silesian ZOO, where this species was associated with canids (11.9% of all mites as-
sociated with canids), with felids (24.3%), artiodactyls (1.7%), primates (0.5%) and birds (0.15%);

– 11 specimens in 4 nests of common blackbirds (0.56% of the total count from the nests of
blackbirds).

Eudominant and euconstant in farming environments; recedent and constant in the Silesian
ZOO; subrecedent and constant in bird nests (Table I).

K. SOLARZ et al.
132



6. Tyrophagus palmarum OUDEMANS, 1924

The cosmopolitan species, occuring in stored products (e.g. herbs), beehives, bird nests, soil
samples, litter and debris from a cowshed, in grain and hay stacks on an open field, and on plants
(GILYAROV & KRIVOLUTSKIJ 1975; HUGHES 1976; BOCZEK 1980a, 1999; KARNKOWSKI 1990;
MADEJ & SOLARZ 1998). It was also found in house dust samples and in dust samples from the
working environments of farms (VAN BRONSWIJK 1981; FRANZ et al. 1997). In Poland it occurred in
nests of domestic and tree sparrows, barn swallows and common blackbirds, and in brood shelters
of great titmice (WASYLIK 1971, 1973; SANDNER & WASYLIK 1973; SOLARZ et al. 1999, 2000), in
the surface soil of grasslands (Ojców National Park) (SOLARZ et al. 2001), in a dust sample from a
desk in a library (SOLARZ 1986, 1998, 2000a), in stored herbs (in Grudzi¹dz) (KARNKOWSKI 1990),
on the communal refuse dump (in Bielsko-Bia³a) (MADEJ & SOLARZ 1998), and in cowsheds
(southern Poland) (SOLARZ et al. 1994, 1997).

In actual fact 17 specimens of T. palmarum were isolated from 1 barn swallow’s nest (0.45% of
the total count from nests of barn swallows) and 14 ones from 2 nests of common blackbirds
(1.56%).

Subrecedent and accesory species in bird nests (Table I).

7. Tyrophagus silvester ZACHVATKIN, 1941

Mite species known from Poland, former USSR, Bulgaria, former Czechoslovakia, England and
Australia; it occurred in oats, barley, on cheese and in the dust from granaries and warehouses
(SAMŠI�ÁK 1962; GILYAROV & KRIVOLUTSKIJ 1975; HUGHES 1976). In Poland was found in dust
samples from warehouses, in stored grain and herbs, flax seeds and hemp seeds (KLIMASZEWSKA &
KWIATKOWSKA 1959; BOCZEK et al. 1960, 1961), in soil and litter (SOLARZ et al. 1994) and in nests
of tree sparrows (P. montanus) (WASYLIK 1963, 1964, 1971, 1973; SANDNER & WASYLIK 1973).

A total of 42 specimens of T. silvester have been found in a barn located in Majdan Górny
(1.57% of all mites collected from barns).

Subrecedent and accesory species in farming environments (Table I).

8. Tyrophagus similis VOLGIN, 1949

Common mite species, occurring mainly on grassland, in soil and on plants such as Phlox, spin-
ach, mushrooms etc. It has also been recorded from old hay, chaff, in an eider duck nest and a nest of
Bombus ionellus. Mite species known from British Isles, New Zealand, Belgium, Germany, Ice-
land, Faroe Islands, Subantarctic Island (Kerguelen), Holland, Poland, former USSR, USA and
Australia (SAMŠIÒÁK 1962; GILYAROV & KRIVOLUTSKIJ 1975; FAIN 1976; HUGHES 1976; HALLAS
& SOLBERG 1989). In Poland it has been reported from nests of tree sparrows and domestic spar-
rows (WASYLIK 1964, 1971, 1973; SOLARZ et al. 1998, 1999), and from the surface soil and litter of
woodlands (near Lubliniec) (SOLARZ et al. 1994).

Ten specimens have been found in cages in the Silesian ZOO (0,21% of the total count from
cages). This species was associated with artiodactyls (1.7% of all mites collected from cages of ar-
tiodactyls) and birds (0.2%).

Subrecedent and accesory species in the Silesian ZOO (Table I).

9. Tyrophagus mixtus VOLGIN, 1948

Mite species known from former USSR (Smolensk, Tomsk), Czech Republic, Poland and USA.
It has been found on eggs of beetles Sitotroga cerealella, on roots of pot flowers, in a litter of a cedar
forest (VOLGIN 1948; SAMŠIÒÁK 1962; JOHNSTON and BRUCE 1965; GILYAROV & KRIVOLUTSKIJ
1975). In Poland it has been found in nests of domestic sparrows and warblers (Sylvia sp.) (SOLARZ
et al. 1999, 2000).
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Nine specimens were isolated from 1 nest of Sylvia sp. (1.70% of the total count from nests of
warblers of the genus Sylvia).

Subrecedent and accesory species in bird nests (Table I).

10. Tyrophagus formicetorum VOLGIN, 1948

Mite species known from ants Formica rufa and bird nests (former USSR, former Czechoslova-
kia and Poland) (VOLGIN 1948; SAMŠIÒÁK 1962; JOHNSTON and BRUCE 1965; GILYAROV &
KRIVOLUTSKIJ 1975; FAIN 1987; SOLARZ et al. 2000).

Two females were isolated from a barn swallow’s nest (0.18% of the total count from nests of
barn swallows).

Subrecedent and accesory species in bird nests (Table I).

11. Mycetoglyphus fungivorus OUDEMANS, 1932

Species known from England, Germany, Hungary, former USSR, USA and South Africa, com-
monly occuring on grasslands and beneath stacks of hay and straw. OUDEMANS’ original specimens
came from mushrooms in Sussex (UK). It has also been collected from celery waste, lettuce, decay-
ing radishes and from wet decaying wood debris, from moles’ nests and nests of ants Camponotus
ligniperda (GILYAROV & KRIVOLUTSKIJ 1975; HUGHES 1976). In Poland it was found in nests of
common blackbirds (Turdus merula) (SOLARZ et al. 2000), house dust samples and in dust from
ocean-going ships (WEGNER 1980; SOLARZ 1986).

One female was found in a blackbird’s nest (0.11% of all mites collected from the nests of com-
mon blackbirds) (Table I).

12. Tyrolichus casei OUDEMANS, 1910

Cosmopolitan species, common in stored food, on cheese, grain, damp flour, old honey-combs,
dogmeal, and in insect collections. It has also been found on ergot of rye, under the bark of old tree
stumps, in a mouse nest, in beehives, in a vessel containing human urine, and in dwellings (HUGHES
1976; DUBININA 1985; TAREEV & DUBININA 1985; BOCZEK 1999). In Poland it was found in house
dust samples (SOLARZ 1986, 2001a, b), on fungal cultures, on different food articles (e. g. in stored
herbs, on cheese, oil-containing seeds, halva), in nests of tree and domestic sparrows (Passer do-
mesticus, P. montanus), in nests of titmice (Parus palustris, Parus sp.) (WASYLIK 1959, 1971,
1973; BOCZEK et al. 1961; SANDNER & WASYLIK 1973; SOLARZ et al. 1999, 2000), in pollen traps
(CHMIELEWSKI 2002) and in samples of dust from ocean ships (WEGNER 1980).

A total of 193 specimens of T. casei were found in 4 brood shelters of great titmice (P. palustris)
(39.38% of all mites collected from titmice nests or brood shelters). Moreover, 1 female has been
found in a barn located in Majdan Górny (0.11% of the total count from barns).

Dominant and accesory species in bird nests (Table I).

13. Rhizoglyphus robini CLAPAREDE, 1869

Species widely distributed, probably cosmopolitan, occuring on Narcissus and Freesia bulbs,
on potato bulbs and Gladiolus corms, on onion and garlic, in soil (HUGHES 1976; GERSON et al.
1981; GERSON & CAPUA 1982; BAKER 1983; BIELSKA 1983; LUXTON 1995), in dust from poultry
houses (Israel) (MUMCUOGLU & LUTSKY 1990), and in house dust samples (REE et al. 1997). In Po-
land it is common in soil, compost, retting plants and rarely in warehouses (on decaying potato
bulbs, on narcissi and gladioli) (BOCZEK et al. 1960; 1999; BIELSKA 1983; CHMIELEWSKI 1977). It
has been also found in coal mine dust in Upper Silesia (SOLARZ & SOLARZ 1996), in a floor dust
sample from a dwelling in Katowice (SOLARZ 1986, 2000a), in nests of barn swallows (SOLARZ et
al. 2000) and on the communal refuse dump and adjacent meadow in Bielsko-Bia³a (MADEJ &
SOLARZ 1998).
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Seven specimens were isolated from a barn swallow’s nest (0.62% of the total count from nests
of barn swallows).

Subrecedent and accesory species in bird nests (Table I).

14. Rhizoglyphus echinopus (FUMOUZE et ROBIN, 1868)

Cosmopolitan species, occuring on bulbs of bulbous plants, in soil, compost and retting plants.
R. echinopus was found on potato, tulip, hyacinth, lily and onion bulbs. It has also been obtained
from Calla bulbs, from wet and decaying wheat spillage, and from the fatty debris in a lard factory
(HUGHES 1976; GERSON et al. 1981; BIELSKA 1983; BOCZEK 1980a, 1999). Also in Poland, it oc-
curs commonly in soil, compost, rotting plants, and rarely in warehouses (on decaying potato, flax-
seeds, stored herbs, hyacinth and tulip bulbs, on beets etc., sporadically in a damp grain and onion)
or in barns (debris, litter) (BOCZEK et al. 1960, 1961; SANDNER & WASYLIK 1973; BOCZEK 1980a,
1999; BIELSKA 1983; SOLARZ et al. 1994, 1997). It has also been found on houseflies (hypopi)
(CHMIELEWSKI 1983b), on leaves of plants in hospitals (SOLARZ 1986), in samples of dust and resi-
dues from railway trucks (SOLARZ 1995), and in dust from ocean-going ships (WEGNER 1980).

One female was found in a barn located in Majdan Górny (0.11% of all mites collected from
barns) (Table I).

15. Caloglyphus berlesei (MICHAEL, 1903) s. BERLESE, 1923

Species widely distributed, probably cosmopolitan, occuring in insect cultures, in poultry
houses, in house dust samples and sporadically in stored food (HUGHES 1976; TIMMS et al. 1981). It
was also detected in dust from city pavements (SAMŠI�ÁK & VOBRÁZKOVÁ 1985) and in the spu-
tum of patients in China (LI & LI 1990). In granaries and warehouses this species requires extremely
high moisture (HUGHES 1976; VAN BRONSWIJK 1981; MUMCUOGLU & LUTSKY 1990). Moreover in
Poland it was found in dust from vegetable stores on ocean ships (WEGNER 1980) and in an indus-
trial chicken fattening (RAJSKI & STASZEWSKA 1976). C. berlesei has also been found on surface of
leafs of a common fig (a hall of hospital in Katowice) and in floor-dust sample from a cloak-room of
a hospital in Sosnowiec (SOLARZ 2000a).

A total of 34 specimens were found in 2 samples from cowsheds (1.27% of all mites collected
from cowsheds) in Majdan Górny.

Subrecedent and accesory species in farming environments (Table I).
Moreover, 222 specimens Caloglyphus sp. have been found in cages of birds in the Silesian

ZOO (5.26% of all mites associated with birds)

16. Caloglyphus oudemansi (ZACHVATKIN, 1937)

Mite species known from England, Italy, former USSR, Java, India and Australia. This mite was
originally found in the nests of the ant Plagiolepis longipes. It also occurred on stored damp nuts
(Brazil nuts, groundnuts), on damp grass, decaying plants, beneath haystacks, and in the deep litter
of broiler houses (HUGHES 1976).

Seven specimens of C. oudemansi were found in 1 sample from a cowshed in Majdan Górny
(2.53% of all mites collected from cowsheds). This species is new for the fauna of Poland.

Subrecedent and accesory species in farming environments (Table I).

17. Schwiebea (Schwiebea) talpa OUDEMANS, 1916

Cosmopolitan species; it has been found on beetles of the family Carabidae (Carabus
jankovskii), in humus, in rotting leaves, in humid soil, bird nests, and in subterranean springs situ-
ated under the ground of the city of Vienna (Austria) (MANSON 1972, FAIN 1976, 1982; BUGROV
1995; SOLARZ et al. 1999). It is usually associated with more moist environments such as bog
mosses (Sphagnum) and mudstreams or muddy river-beds (FAIN 1982). In Poland it has been re-
ported from mine galleries at Tarnowskie Góry (SKUBA£A et al., in press), from the meadow located
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near a refuse dump in Bielsko-Bia³a (MADEJ & SOLARZ 1998), and nests of warblers and thrushes
(SOLARZ et al. 1999, 2000).

Seven specimens were isolated from 1 nest of a common blackbird (0.78% of the total count
from nests of blackbirds).

Subrecedent and accesory species in bird nests (Table I).

Family: Glycyphagidae

18. Glycyphagus domesticus (DE GEER, 1778)

Cosmopolitan species, but it is more frequently reported from Europe, than from North Amer-
ica, Japan or Australia (HUGHES 1976; FAIN et al. 1990). It occurs mainly on both plant and animal
residues in food stores, in pigsties, stables, barns and houses. It has been also found in different sorts
of animal and plant food materials (in flour, wheat, grain, cheese, ham, linseed, dried meat) and
moreover in tobacco, hay, sugar beet seed, in beehives, mammal and bird nests, in stacks of hay on
an open field, in byres, hay and grain storages, in natural museum exhibits (herbarium) (BARKER
1968; CHMIELEWSKI 1969, 1971a; HUGHES 1976; ROSICKÝ et al. 1979; BANASZAK 1980; MAURI &
ALZUET 1980; TERHO et al. 1982; TAREEV & DUBININA 1985; HALLAS & SOLBERG 1989; HALLAS
& IVERSEN 1996; BOCZEK 1980a, 1999), and in damp houses – on mattresses, upholstery furniture
(with rush, sea grass fibre or green fibre), on wallpapers or in other house dust samples (BLASCO
SABIO et al. 1975; HUGHES 1976; MAURI & ALZUET 1980; VAN BRONSWIJK 1981; COLLOFF 1987;
DUSBÁBEK 1995; HALLAS & KORSGAARD 1997). Alike in Poland G. domesticus occurs in ware-
houses and different home-food products, in debris from cowsheds, barns, rabbit cages and lofts,
and on an open field – in hay, on bees and in beehives, on beetles (Scarabaeidae), in pollen traps,
nests of domestic and tree sparrows, nests of pigeons, blackbirds and barn swallows (BOCZEK &
GO£ÊBIOWSKA 1959; JANICKI et al. 1959; KLIMASZEWSKA & KWIATKOWSKA 1959; WASYLIK
1959, 1964, 1971, 1973; BOCZEK et al. 1960, 1961; CHMIELEWSKI 1969, 1971a, c, 1972, 1982,
1983b, 2000, 2002; BOCZEK & DUTKIEWICZ 1972; SANDNER & WASYLIK 1973; ANDRZEJEWSKA
1979; BANASZAK 1980; BOCZEK 1980a, 1999; KARNKOWSKI 1990; SOLARZ et al. 1994, 1997,
1998, 1999, 2000), in house dust samples (ROMAÑSKI et al. 1977; DZIECIO£OWSKI 1994;
CHMIELEWSKI 1995b; SOLARZ 2000a, 2001a, b), in coal-mine dust (SOLARZ & SOLARZ 1996;
SOLARZ et al. 2002), and in dust from ocean ships (WEGNER 1980).

In actual fact 18 specimens of G. domesticus were collected, including:
– 6 specimens in 2 samples from cowsheds (0.22% of all mites collected from cowsheds) and 8

specimens in 2 samples from poultry houses (0.96%) in Majdan Górny;
– 2 specimens were isolated from the pigeon’s nest (2.98% of the total count), and single speci-

mens from the common blackbird’s nest (0.11%) and the barn swallow’s nest (0.09%).
Subrecedent and constant in farming environments; subrecedent and accesory species in bird

nests (Table I).

19. Glycyphagus ornatus (KRAMER, 1881)

Mite species known from England, Denmark, Germany, Holland, France, Italy, former USSR,
Poland, former Czechoslovakia and Israel (GILYAROV & KRIVOLUTSKIJ 1975; HUGHES 1976). It is
common in the spillage from wheat, hay, and oil-containing seeds. G. ornatus has also been found
in flour residue from a London wharf, in mud scraped from horses, in animal feeding stuffs, in a
beech woodland soil and litter in Denmark, and in the nests of a number of different species of ani-
mals (e. g. in nests of moles, bumble-bees, sparrows, Levant voles, shrews and a number of other ro-
dents and insectivores) (WASYLIK 1959; HUGHES 1976; LUXTON 1995). In Poland G. ornatus was
found in nests of tree and domestic sparrows (WASYLIK 1959, 1963, 1964, 1973), in nests of swal-
lows, in farming environments (cowshed, pigsty) (ANDRZEJEWSKA 1979) and in grannaries (grain,
stored herb mixtures, sweepings) (JANICKI et al. 1959; KLIMASZEWSKA & KWIATKOWSKA 1959;
BOCZEK et al. 1961; CHMIELEWSKI 1972; SANDNER & WASYLIK 1973).

One male was found in a sample from a barn located in Majdan Górny (Table I).
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20. Lepidoglyphus destructor (SCHRANK, 1781)

The cosmopolitan and one of the commonest species among storage mites; most often occurs in
different stored products, peculiarly in stored grain, linseed, cereals, dried fruits, sugar beet seed,
meal (CHMIELEWSKI 1969; HUGHES 1976; ROSICKÝ et al. 1979; BOCZEK 1980a, 1999; FAIN et al.
1990). It also was found in stacks of grain, straw and hay (on a field or in farm-houses, storages and
barns), in floor debris samples from granaries, byres and stables, in grain dust from grain storages
(HALLAS 1981; TERHO et al. 1982, 1985; HALLAS & GUDMUNDSSON 1985; FAIN et al. 1990), in soil
samples (old grassland, agricultural zones), in nests of rodents, birds, bees and bumble-bees, on
zoological exhibits (insects, mammals), in poultry houses, and moreover in dump dwellings – under
wallpapers, in mattress stuffing or in house dust (BLASCO SABIO et al. 1975; HUGHES 1976;
ROSICKÝ et al. 1979; BANASZAK 1980; VAN BRONSWIJK 1981; CHMIELEWSKI 1982; DUBININA
1985; COLLOFF 1987; HALLAS & SOLBERG 1989; HALLAS et al. 1991; VARGAS & MAIRENA 1991;
DUSBÁBEK 1995; BOCZEK 1999). In Poland L. destructor was the mite most often found in stored
food products (grain, dried herbs, grinding products, linseeds, sugar beet seeds, corn-mealy prod-
ucts, spices and grocery articles, fruit-vegetable products, natural honey, home-food products) and
in sweepings from warehouses and granaries (BOCZEK & GO£ÊBIOWSKA 1959; BOCZEK et al. 1960,
1961; BOCZEK 1999; BOCZEK & DUTKIEWICZ 1972; CHMIELEWSKI 1969, 1971a, c, 1972, 1977;
JANICKI et al. 1959; KLIMASZEWSKA & KWIATKOWSKA 1959; KARNKOWSKI 1990; SOLARZ 1986).
Moreover it was found in farming environments (sweepings and litter or debris from barns, poultry
houses, cowsheds) (ANDRZEJEWSKA 1979; SOLARZ et al. 1994, 1997), in sparrow nests (WASYLIK
1963, 1964, 1971, 1973; SANDNER & WASYLIK 1973; ANDRZEJEWSKA 1979; CHMIELEWSKI 1982),
in beehives (BANASZAK 1980), pollen traps (CHMIELEWSKI 2002), in house dust (ROMAÑSKI et al.
1977, DZIÊCIO£OWSKI 1994; CHMIELEWSKI 1995b; SOLARZ 2000a, 2001a, b), in dust from ware-
houses and harbour buildings in Gdynia (WIÊCKO 1986), dust from ocean ships (WEGNER 1980),
and in coal-mine dust samples (SOLARZ & SOLARZ 1996; SOLARZ et al. 2002).

A total of 30 specimens of L. destructor have been collected, including:

– 8 specimens in 2 samples from barns (0.92% of all mites collected from barns) and 2 speci-
mens in 1 sample from a cowshed (0.07%) in Majdan Górny;

– 10 specimens in cages (0.21% of the total count) and 10 specimens in runs (2.75%) of the Sile-
sian ZOO, where this species was associated with canids (2.73% of the total), felids (2.7%), artio-
dactyls (4.5%), and primates (1.0%).

Subrecedent and accesory species in farming environments; subrecedent and constant in the
Silesian ZOO (Table I).

21. Lepidoglyphus michaeli (OUDEMANS, 1903)

Mite species widely distributed in Europe, known from France, England, Germany, Holland,
Sweden, former USSR, Poland, Hungary, former Czechoslovakia and Bulgaria. L. michaeli is not
so common in stored food as the previous one. It is abundant in dried vegetable matter, in granaries,
stables (on hay and fodder), in rodent and insectivore nests. In addition, it has been found in house
dust samples, in brewer’s yeast and on moist grain (GILYAROV & KRIVOLUTSKIJ 1975; HUGHES
1976; VAN BRONSWIJK 1981). In Poland it was found in barns (hay, straw, sweepings and litter or
debris) (ANDRZEJEWSKA 1979), in warehouses or granaries (flax-seeds, herbs, grain, sweepings)
(JANICKI et al. 1959; KLIMASZEWSKA & KWIATKOWSKA 1959; BOCZEK et al. 1960, 1961;
SANDNER & WASYLIK 1973).

In actual fact, a total of 80 specimens were found in 1 sample from a cowshed (2.30% of all
mites collected from cowsheds), 22 ones in 2 samples from barns (2.53%), and 1 specimen in the
sample from a poultry house (0.12%) in Majdan Górny.

Subdominat and constant in farming environments (Table I).
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22. Lepidoglyphus fustifer (OUDEMANS, 1903)

Mite species known from Germany, England, Holland, Sweden, former USSR, Poland and
former Czechoslovakia. L. fustifer is not so widely distributed as the previous one, but it is more
common in stored food. This species was found originally on furniture in a house. It has also been
found on rye, cotton, poppy and turnip seeds (GILYAROV & KRIVOLUTSKIJ 1975; HUGHES 1976;
DUBININA 1985; TAREEV & DUBININA 1985). In Poland it was found in house dust samples
(SOLARZ 2001a, b), in stored herbs (BOCZEK et al. 1961), in sweepings and litter or debris from
barns and cowsheds (SOLARZ et al. 1994, 1997).

Twenty two specimens were found in 4 samples from barns (2.53% of all mites collected from
barns), 26 specimens in 3 samples from poultry houses (3.12%), and 20 ones in 3 samples from
cowsheds (0.75%) in Majdan Górny.

Recedent and euconstant in farming environments (Table I).

23. Ctenoglyphus plumiger (KOCH, 1835)

Mite species widely distributed, known from England, Northern Ireland, Italy, Germany, Hol-
land, France, Hungary, Poland, former USSR and Australia; probably cosmopolitan. It occurs fre-
quently under hay and straw stacks, and sparingly in damp oats, wheat, barley and grass seed. It has
also been collected from spillage of fishmeal, from honeycombs and nests of sparrows (HUGHES
1976; CHMIELEWSKI 1982). In Poland was found in nests of domestic sparrows (ANDRZEJEWSKA
1979; CHMIELEWSKI 1982), in sweepings and litter or debris from cowsheds and barns (SOLARZ et
al. 1994, 1997).

Twenty specimens of Ct. plumiger were found in 3 samples from barns (2.30% of all mites col-
lected from barns).

Subrecedent and accesory species in farming environments (Table I).

24. Ctenoglyphus canestrinii (ARMANELLI, 1887)

Mite known from England, Northern Ireland, Italy, Hungary, Poland and former USSR. It is
found in the dust of stables and hay lofts, often associated with Ct. plumiger, and under haystacks or
straw stacks. C. canestrinii has been also recorded from a manure heap, in spillage from a country
oat mill and also in soil obtained from a stable (HUGHES 1976). In Poland was found for the first
time in sweepings and litter or debris from barns (SOLARZ et al. 1994, 1997).

Ten specimens of Ct. canestrinii have been found in 1 sample from a byre (cowshed) in Majdan
Górny (0.37% of all mites collected from cowsheds).

Subrecedent and accesory species in farming environments (Table I).

Family: Chortoglyphidae

25. Chortoglyphus arcuatus (TROUPEAU, 1879)

The cosmopolitan and one of the commonest species among storage and domestic mites. This
species is common in the floor dust of barns, stables, mills and granaries, and in flour and heaps of
old straw. It has also been found in wheat, rye, oats and grass seed, on red clover seed, on cereals and
stored poultry mixtures, in rice, in sparrow nests, in the litter of broiler houses, in house dust sam-
ples and in dust samples from the working environments of farms (BLASCO SABIO et al. 1975;
HUGHES 1976; ROSA & FLECHTMANN 1979; MAURI & ALZUET 1980; MULLA & SANCHEZ MEDINA
1980; VAN BRONSWIJK 1981; CHMIELEWSKI 1982; TAREEV & DUBININA 1985; VARGAS &
MAIRENA 1991; FRANZ et al 1997; REE et al. 1997). In Poland it has been found in nests of domestic
sparrows (WASYLIK 1959; CHMIELEWSKI 1982), in grannaries and warehouses (grain, sweepings,
stored herbs, hemp seeds, stored food products) (JANICKI et al. 1959; KLIMASZEWSKA &
KWIATKOWSKA 1959; BOCZEK & GO£ÊBIOWSKA 1959; BOCZEK et al. 1960, 1961; SANDNER &
WASYLIK 1973; CHMIELEWSKI 1971c, 1972; KARNKOWSKI 1990), in house dust samples from
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houses in Bielsko-Bia³a (SOLARZ & KRAJEWSKI-SIUDA 1998; SOLARZ 2001a, b), in dust from dry
food stores on ocean ships (WEGNER 1980), and in sweepings and litter or debris from cowsheds
and chaff-cutters (SOLARZ et al. 1994, 1997).

A total of 166 specimens were found in 4 samples from barns (19.12% of all mites collected
from barns) and 2 ones in 1 sample from a poultry house in Majdan Górny (0.24% of the total count
from poultry houses).

Subdominat and constant in farming environments (Table I).

Family: Pyroglyphidae

26. Dermatophagoides farinae HUGHES, 1961

The house dust mite species, probably cosmopolitan, occuring in house dust almost throughout
the world, especially on drier, and moreover in stored plant products, in poultry houses, beehives, in
associations with mammals. It was also found on city pavements, and occasionally on a lesional
skin of patients with atopic dermatitis or in a sputum of patients with pulmonary acariasis
(DUSBÁBEK 1995; HUGHES 1976; BOCZEK 1980a, b, 1999; VAN BRONSWIJK 1981; DUBININA 1985;
SAMŠI��K & VOBR�ZKOV� 1985; COLLOFF 1987; MUMCUOGLU & LUTSKY 1990; LI & LI 1990;
HALLAS 1991). In Poland it was found in samples of house dust (SAMOLIÑSKI et al. 1989;
DZIÊCIO£OWSKI 1994; HORAK 1987; HORAK et al. 1996; RACEWICZ 2001; SOLARZ 1986, 1997,
1998, 2000a, b, 2001a, b), in dust from harbour buildings in Gdynia (WIÊCKO 1986), from cabins on
5 ocean-going ships (WEGNER 1980), in sweepings from mills and warehouses (BOCZEK &
DUTKIEWICZ 1972; BOCZEK & CZAJKOWSKA 1973; CHMIELEWSKI 1975), and in brood shelters of
Parus palustris (SOLARZ et al. 1999; SOLARZ 2001b).

Two heteromorphic males of D. farinae have been found in cages (0.04% of the total count) and
1 specimens in runs (0.27%) in the Silesian ZOO. This species was associated with canids (0.45% of
the total), artiodactyls (0.56%), and birds (0.02%)

Subrecedent and accesory species in the Silesian ZOO (Table I).

27. Dermatophagoides evansi FAIN, HUGHES et JOHNSTON, 1967

Mite species frequently found in nests of birds. In the USA it has been collected from nests of
Quiscalus quiscala (Icteridae) (near Wooster), nests of unidentified birds (near New York), from
the nest of a cave swallow (New Mexico) and from a moth (Noctuidae) (New York) (FAIN 1967;
TREAT 1975; FAIN et al. 1990). It is also known from the nest of a tree swallow in Canada (Winni-
peg, Mannitoba) (FAIN et al. 1990), from the nest of a sparrow (East Lansing, USA), and from
chicken litter in Israel (MUMCUOGLU & LUTSKY 1990). Moreover, D. evansi has been found in
house dust samples (DUBININA 1985; TAREEV & DUBININA 1985; FAIN et al. 1990). In Poland it has
been reported from nests of domestic sparrows, barn swallows and warblers (Sylvia sp.), brood shel-
ters and nests of titmice (SOLARZ et al. 1995, 1998, 1999, 2000; SOLARZ 2001b), and from a sample
of pine wood dust (near Somiñskie Lake) (SOLARZ et al. 1995).

A total of 263 specimens of D. evansi were isolated from 2 nests of great titmice (30.95% of the
total count from nests of titmice), and 41 ones from 1 nest of Sylvia sp. (7.8%).

Dominat and accesory species in bird nests (Table I).

28. Hirstia chelidonis HULL, 1931

This mite was described from a nest of the common house martin (Delichon urbica) in Belford
(England) and from a nest of Passer domesticus in Belgium (as Dermatophagoides passericola,
most probably a synonim) (FAIN et al. 1990). It has also been collected from the nests of several
other species of birds (e. g. Apus apus, Passer montanus, Hirundo rustica, Parus caeruleus, Sturnus
vulgaris), from dwellings (bed clothes, stair-carpets) and farming environments (CHMIELEWSKI
1975, 1977, 1982; DUBININA 1985; TAREEV & DUBININA 1985; FAIN et al. 1990; MEHL 1998;
SOLARZ et al. 1997). Alike in Poland it was found in nests of swallows (D. urbica and H. rustica),
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sparrows (P. domesticus and P. montanus), common starlings (S. vulgaris), song thrushes (Turdus
philomelos), penduline tits (Remiz pendulinus), warblers (Sylvia sp.) and titmice (Parus spp.)
(CHMIELEWSKI 1975, 1977, 1982; SOLARZ et al. 1998, 1999, 2000; SOLARZ 2001b), and in byres
(SOLARZ et al. 1994, 1997; SOLARZ 2001b). In addition, it has also been reported from samples of
house dust (SOLARZ 2001a, b).

In actual fact 759 specimens of H. chelidonis have been isolated from 3 nests of barn swallows
(73.8% of the total count from nests of barn swallows), 250 ones from 1 domestic sparrow’s nest
(90.3%), and 22 from the common blackbird nest (2.46%).

Eudominant and constant in bird nests (Table I).

29. Gymnoglyphus longior (TROUESSART, 1897)

The cosmopolitan species, occasionally occuring in house dust (DUBININA 1985; TAREEV &
DUBININA 1985; SOLARZ 2000a). It was noted from grain dust, stored food, bird nests, dust from pi-
geon and chicken houses, dust from primate cages in a ZOO, dust from an attic (inhabited by Myotis
dasycneme), in dust samples from the working environments of German farms, and in dust from
mammal skins (VAN BRONSWIJK 1981; ROSICKÝ et al. 1979; FAIN et al. 1990; FRANZ et al. 1997). In
Poland was found in nests of domestic sparrows, barn swallows and thrushes, in brood shelters of
great titmice (CHMIELEWSKI 1975, 1977, 1982; ANDRZEJEWSKA 1979, SOLARZ et al. 1999, 2000;
SOLARZ 2001b), in farming environments (byre, barn litter, poultry house) (SOLARZ et al. 1994,
1997; SOLARZ 2001b), and in house dust from a basement flat in Poznañ (CHMIELEWSKI 1995b) and
from an old flat located in Tarnowskie Góry (SOLARZ 2000a).

Six specimens of G. longior were collected from 3 brood shelters of great titmice (2.19% of the
total count from titmice nests), 1 specimen from the barn swallow nest (0.09%) and 1 specimen
from the common blackbird nest (0.11%). Moreover, 92 specimens of G. longior were found in 1
sample from a poultry house in Majdan Górny (11.3% of all mites collected from the poultry
houses).

Subrecedent and constant in bird nests; subdominant and accesory species in farming environ-
ments (Table I).

REFERENCES

AALBERSE R. C. 1998. Allergens from mites: implications of cross-reactivity between invertebrate antigens.
Allergy, 53, Suppl. 48: 47-48.

ABE T., ISHII A. 1987. Comparison of Dermatophagoides pteronyssinus allergens from culture medium ex-
tract and whole body extract by using the same probe of pooled human serum. Allergy, 42: 352-358.

ANDRZEJEWSKA Z. 1979. Roztocze i zaleszczotki synantropijne okolic Turka. M. B. Thesis, Adam Mick-
iewicz University, Poznañ (Poland).

ARLIAN L. G. 1991. House-dust-mite allergens: Areview. Experimental and Applied Acarology, 10: 167-186.
ARLIAN L. G., PLATTS-MILLS T. A. E. 2001. The biology of dust mites and the remediation of mite allergens

in allergic disease. The Journal of Allergy and Clinical Immunology, 107: 406-413.
ARMENTIA A., MARTINEZ A., CASTRODEZA R., MARTINEZ J., JIMENO A., MENDEZ J., STOLLE R. 1997. Oc-

cupational allergic disease in cereal workers by stored grain pests. Journal of Asthma, 34: 369-378.
BAKER G. T. 1983. Observations on the biology of Rhizoglyphus robini Zeitschrift für angewandte Entomolo-

gie, 95: 162-166.
BANASZAK J. 1980. Investigations of the fauna associated in bee-hives. Fragmenta faunistica (Warszawa), 25:

127-177. (In Polish).
BARKER P. S. 1968. Bionomics of Glycyphagus domesticus (DE GEER) (Acarina: Glycyphagidae), a pest of

stored grain. Canadian Journal of Zoology, 46: 89-92.
BIELSKA I. 1983. Biology and ecology of two species of genus Rhizoglyphus – R. echinopus (F. et R.) i R. rob-

ini CLAP. Zeszyty Problemowe Postêpów Nauk Rolniczych, 252: 95-123. (In Polish).
BLASCO SABIO C., BERENGUER G., PORTUS VINYETA M. 1975. Estudio de la acarofauna del polvo domestico

de barcelona y poblaciones circundantes. Allergologia et Immunopathologia, 3: 403-418.
BOCZEK J. 1980a. Zarys akarologii rolniczej. PWN, Warszawa, 356 pp.

K. SOLARZ et al.
140



BOCZEK J. 1980b. Roztocze py³u domowego i ich alergogenne w³aœciwoœci. Wiadomoœci Entomologiczne, 1:
23-30.

BOCZEK J. 1999. Zarys akarologii rolniczej. Wydawnictwo Naukowe PWN, Warszawa, 388 pp.
BOCZEK J., CZAJKOWSKA B. 1973. Co wiemy o szkodliwoœci rozkruszków? Cz. II. Higieniczno-sanitarne i

epidemiologiczne znaczenie rozkruszków. Przegl¹d Zbo¿owo-M³ynarski, 12: 20-22.
BOCZEK J., DUTKIEWICZ J. 1972. Roztocze i owady w py³ach przyczyn¹ alergicznych schorzeñ uk³adu odde-

chowego. Medycyna Wiejska, 7: 157-165.
BOCZEK J., GO£ÊBIOWSKA Z. 1959. Investigations on the distribution of mites connected with the storage of

food products in Poland. Roczniki Nauk Rolniczych, A, 79: 969-988. (In Polish).
BOCZEK J., GO£ÊBIOWSKA Z., KRZECZKOWSKI K. 1960. Roztocze szkodliwe w przechowalniach siemienia

lnianego i konopi w Polsce. Prace Naukowe Instytutu Ochrony Roœlin, 2: 57-86.
BOCZEK J., FILIPEK P., GO£ÊBIOWSKA Z., KRZECZKOWSKI K. 1961. Characteristic of the fauna of stored

herbs in Poland. Prace Naukowe Instytutu Ochrony Roœlin, 3: 5-64. (In Polish).
BOSTRÖM S., JOHANSSON E., HÄRFAST B., LUNDQVIST L., BÄCKMAN I., VON ROSEN E., VAN HAGE

HAMSTEN M. 1997. Characterization of the mite fauna (Acari) in Swedish barn dust. International Journal
of Acarology, 23: 127-132.

BRONSWIJK J. E. M. H. VAN. 1981. House dust biology (for allergists, acarologists and mycologists). N. I. B.
Publishers, Zoelmond, 316 pp.

BUGROV S. A. 1995. New species of the genus Schwiebea (Astigmata, Acaridae) from Russia and adjacent
countries. Zoologicheskij Zhurnal (Moskva), 74: 61-75.

CHMIELEWSKI W. 1969. Fauna of mites in stored seeds of sugar beet. Polskie Pismo Entomologiczne, 39:
619-628. (In Polish).

CHMIELEWSKI W. 1971a. Investigations on the species composition of the mites in the beehives and store-
houses of honey. Pszczelarskie Zeszyty Naukowe (Pu³awy), 15: 69-80. (In Polish).

CHMIELEWSKI W. 1971b. The mites (Acarina) found on bumble-bees (Bombus LATR.) and their nests. Ekolo-
gia Polska, A, 19: 57-71.

CHMIELEWSKI W. 1971c. Mites occuring on food products. Prace Naukowe Instytutu Ochrony Roœlin, 13:
167-186. (In Polish).

CHMIELEWSKI W. 1972. Nasilenie wystêpowania i sk³ad gatunkowy akarofauny mieszanek zio³owych u¿y-
wanych w lecznictwie. Prace Naukowe Instytutu Ochrony Roœlin, 14: 65-80.

CHMIELEWSKI W. 1975. Occurrence of some allergen producing mites belonging to the family Pyroglyphidae
CUNLIFFE (1958) in Poland. Zeszyty Problemowe Postêpów Nauk Rolniczych, 171: 245-252. (In Polish).

CHMIELEWSKI W. 1977. Data concerning the occurrence of some species of allergenic mites (Acaroidea) in
Poland. Wiadomoœci Parazytologiczne, 23: 109-113. (In Polish).

CHMIELEWSKI W. 1982. Mites (Acarina) inhabiting sparrow (Passer domesticus L.) nests. Wiadomoœci Para-
zytologiczne, 28: 105-107. (In Polish).

CHMIELEWSKI W. 1983a. Bee bread as a food of tyroglyphids of Acarus genus (Acarina: Acaridae). Zeszyty
Problemowe Postêpów Nauk Rolniczych, 252: 171-178.

CHMIELEWSKI W. 1983b. The cases of infestation of insects by mites. Zeszyty Problemowe Postêpów Nauk
Rolniczych, 252: 179-188. (In Polish).

CHMIELEWSKI W. 1995a. Results of acarological analyses of honey. Proc. Symp. “Advances of Acarology in
Poland”, Siedlce, September 26-27, 1995, Drukarnia ISK, Siedlce, Pp: 204.

CHMIELEWSKI W. 1995b. Mites (Acarina) in house dust of a basemat flat. Proc. Symp. “Advances of Acarol-
ogy in Poland”, Siedlce, September 26-27, 1995, Drukarnia ISK, Siedlce, Pp: 205-209.

CHMIELEWSKI W. 2000. Associations of mites with beetles (Acarina – Coleoptera (Insecta)). Proceedings of
the 26th Symposium of Acarology, Kazimierz Dolny, Poland, TN, September 24-26, 1999. [In:] S.
IGNATOWICZ (ed.) – Akarologia polska u progu XXI wieku. Wyd. SGGW, Warszawa. Pp: 79-90.

CHMIELEWSKI W. 2002. Akarofauna zebrana w po³awiaczach py³ku. [In:] S. IGNATOWICZ (ed.) – Postêpy pol-
skiej akarologii. Wyd. SGGW, Warszawa. Pp: 87-90.

COLLOFF M. J. 1987. Mite fauna in dust from passenger trains in Glasgow. Epidemiological Information Bul-
letin, 98: 127-130.

COLLOFF M. J. 1991. Pictorial keys for the identification of mite found in house dust. Report of the Second In-
ternational Workshop “Dust mite allergens and asthma”, Minster Lovell, Oxfordshire, England, 19-21 Sep-
tember 1990, The UCB Institute of Allergy, 1991. Pp: 32-38.

COLLOFF M. J. 1998a. Taxonomy and identification of dust mites. Allergy, 53 (Suppl. 48): 7-12.
COLLOFF M. J. 1998b. Distribution and abundance of dust mites within homes. Allergy, 53 (Suppl. 48): 24-27.
COLLOFF M. J., SPIEKSMA F. T. M. 1992. Special article. Pictorial keys for the identification of domestic

mites. Clinical and Experimental Allergy, 22: 823-830.
CUTHBERT O. D., BRIGHTON W. D., AYUSO R., TRIVINIO E., CARREIRA J. 1986. Controlled activity mite vac-

cines for ‘barn allergy’. Annals of Allergy, 56: 261-266.

Allergenic mites in Poland
141



DE ZOTTI R., LARESE F., BOVENZI M., NEGRO C., MOLINARI S. 1994. Allergic airway disease in Italian bak-
ers and pastry makers. Occupational and Environmental Medicine, 51: 548-552.

DUBININA H. V. 1985. Ecologo-faunistic study of house-dust mites with regard to the problem of house-dust
allergy. Parazitologicheskij Sbornik, 33: 209-229. (In Russian with English summary).

DUSBÁBEK F. 1995. Present state of research on house dust mites (Pyroglyphidae) in the Czech Republic. Wia-
domoœci Parazytologiczne, 41: 337-342.

DUTKIEWICZ J., JAB£OÑSKI L., OLENCHOCK S. A. 1988. Occupational biohazards. American Journal of In-
dustrial Medicine, 14: 605-623.

DZIÊCIO£OWSKI R. 1994. Roztocze kurzu domowego Poznania i okolic. M. B. Thesis, Adam Mickiewicz Uni-
versity, Poznañ (Poland).

FAIN A. 1967. Le genre Dermatophagoides BOGDANOV, 1864. Son importance dans les allergies respiratoires
et cutanées chez l’homme (Psoroptidae: Sarcoptiformes). Acarologia, 9: 179-225.

FAIN A. 1976. Acariens récoltés par le Dr. J. TRAVÉ aux Iles Subantarctiques II. Familles Acaridae, Anoetidae,
Ereynetidae et Tarsonemidae (Astigmates et Prostigmates). Acarologia, 18: 302-328.

FAIN A. 1982. Cinq esp�ces du genre Schwiebea OUDEMANS, 1916 (Acari, Astigmta) dont trois nouvelles
d�couvertes dans sources du sous-sol dela ville de Vienne (Autriche) au cours des travaux du m�tro. Aca-
rologia, 23: 359-371.

FAIN A. 1987. Observations on the hypopi of the genus Forcellinia OUDEMANS, 1924 (Acari, Acaridae). Bul-
letin de l’Institut Royal des Sciences Naturelles de Belgique, Entomologie, 57: 111-120.

FAIN A., GUÉRIN B., HART B. J. 1990. Mites and allergic disease. Ed. B. GUÉRIN, Allerbio, Varennes en Ar-
gonne, 190 pp.

FRANZ J. T., MASUCH G., MUSKEN H., BERGMANN K. C. 1997. Mite fauna in German farms. Allergy, 52:
1233-1237.

GERSON U., CAPUA S. 1982. Allometric variation in Rhizoglyphus robini Israel Journal of Entomology, 16:
69-72.

GERSON U., YATHOM S., KATAN J. 1981. A demonstration of bulb mite control by solar heating of the soil.
Phytoparasitica, 9: 153-155.

GILYAROV M. S., KRIVOLUTSKIJ A. D. 1975. Opredelitel obitayushchikh v pochve kleshchej Sarcoptiformes.
Izd. Nauka, Moskva, 492 pp. or: (Key for the identification of soil mites Sarcoptiformes, Izdatelstvo Nauka,
Moskva, 492 pp. (In Russian).

GRIFFIN P., FORD A. W., ALTERMAN L., THOMPSON J., PARKINSON C., BLAINEY A., D. DAVIES R. J.,
TOPPING M. D. 1989. Allergenic and antigenic relationship between three species of storage mites and the
house dust mite, Dermatophagoides pteronyssinus. Journal of Allergy and Clinical Immunology, 84:
108-117.

HAGE-HAMSTEN M. VAN, JOHANSSON E. 1992. Storage mites. Experimental and Applied Acarology, 16:
117-128.

HAGE-HAMSTEN M. VAN, JOHANSSON E. 1998. Clinical and immunologic aspects of storage mite allergy. Al-
lergy, 53 (Suppl. 48): 49-53.

HALLAS T. E. 1981. Mites of stored hay in Iceland. Journal Agricultural Research Iceland, 17: 31-37.
HALLAS T. E. 1991. The biology of mites. Allergy, 46, Suppl. 11: 6-9.
HALLAS T. E., GUDMUNDSSON B. 1985. Mites of stored hay in Iceland. Related to quality of hay and the stor-

age duration. Journal Agricultural Research Iceland, 17: 31-37.
HALLAS T. E., IVERSEN M. 1996. Sources of exposure to storage mites in the farming environment. Annals of

Agricultural and Environmental Medicine, 3: 9-12.
HALLAS T. E., KORSGAARD J. 1997. Systematic variations in the appearance of house-dust mites (Dermato-

phagoides spp.), house mites (Glycyphagus domesticus) and of Tarsonemus sp. in dust samples from dwell-
ings. Revista Española de Alergologia e Immunologia Clinica, 12: 173-177.

HALLAS T. E., SOLBERG H. 1989. Mites of stored hay on the Faroe Islands (Acari). Entomologiske Meddelel-
ser, 57: 151-156.

HALLAS T. E., IVERSEN M., KORSGAARD J., DAHL R. 1991. Number of mites in stored grain, straw and hay re-
lated to the age of the substrate (Acari). Entomologiske Meddelelser, 59: 57-60.

HORAK B. 1987. Preliminary study on the concentration and species composition of bacteria, fungi and mites
in samples of house dust from Silesia (Poland). Allergologia et Immunopathologia, 15: 161-166.

HORAK B., DUTKIEWICZ J., SOLARZ K. 1996. Microflora and acarofauna of bed dust from homes in Upper
Silesia, Poland. Annals of Allergy, Asthma, & Immunology, 76: 41-50.

HUGHES A. M. 1976. The mites of stored food and houses. H. M. S. O., London, 400 pp.
JANICKI J., KAD£UBOWSKI W., KIE£CZEWSKI B., MATUSZEWSKI A. 1959. Przyczynek do badañ nad sk³adem

gatunkowym owadów i roztoczy w niektórych magazynach zbo¿owych województwa poznañskiego. Roc-
zniki Wy¿szej Szko³y Rolniczej (Poznañ), 6: 41-50.

JOHNSTON D. E., BRUCE W. A. 1965. Tyrophagus neiswanderi, a new acarid mite of agricultural importance.
Research Bulletin, Ohio Agricultural Research and Development Center, 977: 1-17.

K. SOLARZ et al.
142



KARNKOWSKI W. 1990. Numerousness and specific mite fauna composition in herb material from three stores.
Roczniki Nauk Rolniczych, 20: 73-78. (In Polish).

KLIMASZEWSKA H., KWIATKOWSKA B. 1959. Roztocze (Acarina) magazynów zbo¿owych £odzi i okolic.
Fragmenta Faunistica (Warszawa), 8: 227-233.

KORSGAARD J., DAHL R., IVERSEN M., HALLAS T. 1985. Storage mites as a cause of bronchial asthma in Den-
mark. Allergologia et Immunopathologia, 13: 143-149.

LACHMAJER J., WEGNER Z. 1959. Characteristics of a natural focus of encephalitis viruses in the neighbour-
hood of Kartuzy (Gdañsk province) 1957. II. Small mammals and their ectoparasites in the neighbourhood
of Kartuzy. Biuletyn Instytutu Medycyny Morskiej, 10: 175-184.

LESKINEN L., KLEN T. 1987. Storage mites in the work environment of farmers. European Journal of Respira-
tory Diseases (Suppl.), 152: 101-111.

LI C., LI L. 1990. Human pulmonary acariasis in Anhui Province: an epidemiological survey. Chung Kuo Chi
Sheng Chung Hsueh Yu Chi Sheng Chung Ping Tsa Chih, 8: 41-44.

LUCZYNSKA C. M., GRIFFIN P., DAVIES R. J., TOPPING M. D. 1990. Prevalence of specific IgE to storage
mites (A. siro, L. destructor and T. longior) in an urban population and cross-reactivity with the house dust
mite (D. pteronyssinus). Clinical and Experimental Allergy, 20: 403-406.

LUXTON M. 1995. Patterns of food intake by some astigmatic mites of beech woodland soil (Acari: Astig-
mata). Pedobiologia, 39: 238-242.

MADEJ G., SOLARZ K. 1998. Preliminary investigations on the colonisation of a refuse dump by mites with
special reference to Astigmata and Mesostigmata. Zeszyty Naukowe, 214, Ochrona Œrodowiska, 2: 235-239.

MAJORI M., CAMINATI A., CORRADI M., BRIANTI E., SCARPA S., PESCI A. 2000. T-cell cytokine pattern at
three time points during specific immunotherapy for mite-sensitive asthma. Clinical and Experimental Al-
lergy, 30: 341-347.

MANSON D. C. M. 1972. Three new species, and redescription of mites of the genus Schwiebia (Acarina: Tyro-
glyphidae). Acarologia, 14: 71-80.

MAURI R., ALZUET A. D. B. DE. 1980. The genus Dermatophagoides in Argentine (Acarina: Pyroglyphidae).
Obra del Centenario del Museo de La Plata, 6: 227-232.

MEHL R. 1998. Occurrence of mites in Norway and the rest of Scandinavia. Allergy, 53, Suppl. 48: 28-35.
MULLA M. S., SANCHEZ MEDINA M. 1980. Domestic Acari of Colombia. Bionomics, ecology and distribution

of allergenic mites, their role in allergic diseases. Colciencias, Bogota, 270 pp.
MUMCUOGLU Y. K., LUTSKY I. 1990. A prevalence survey of poultry house mites in Israel. Acarologia, 31:

51-56.
PLATTS-MILLS T. A. E., WAYNE R. T., AALBERSE R. C., VERVLOET D., CHAPMAN M. D. 1992. Dust mite al-

lergens and asthma: report of a Second International Workshop. The Journal of Allergy and Clinical Immu-
nology, 89: 1046-1060.

POPE A. M., PATTERSON R., BURGE H. 1993. Indoor allergens. Assessing and controlling adverse health ef-
fects. National Academy Press, Washington, 309 pp.

RACEWICZ M. 2001. House dust mites (Acari: Pyroglyphidae) in the cities of Gdañsk and Gdynia (Northern
Poland). Annals of Agricultural and Environmental Medicine, 8: 33-38.

RAJSKI A. 1961. Studium ekologiczno-faunistyczne nad mechowcami (Acari, Oribatei) w kilku zespo³ach
roœlinnych. I. Ekologia. Prace Komisji Biologii Poznañskiego TPN, Poznañ, 15(2): 1-163.

RAJSKI A., STASZEWSKA I. 1976. Mass appearance of mites Sancassania berlesei (MICHAEL) in conditions of
industrial chicken fattening. Wiadomoœci Parazytologiczne, 22: 165-175. (In Polish).

REE H. I., JEON S. H., LEE I. Y., HONG C. S., LEE D. K. 1997. Fauna and geographical distribution of house
dust mites in Korea. The Korean Journal of Parasitology, 35: 9-17.

REVSBECH P., ANDERSEN G. 1987. Storage mite allergy among grain elevator workers. Allergy, 42: 423-429.
ROBINSON C., KALSHEKER N. A., SRINIVASAN N., KING C. M., GARROD D. R., THOMPSON P. J., STEWART

G. A. 1997. On the potential significance of the enzymatic activity of mite allergens to immunogenicity.
Clues to structure and function revealed by molecular characterization. Review. Clinical and Experimental
Allergy, 27: 10-21.

ROMAÑSKI B., DZIEDZICZKO A., PAWLIK K., WILEWSKA-K£UBO T., WOJTANOWSKI I., ¯BIKOWSKA M.
1977. Allergy to house dust in bronchial asthma I. Incidence and problem of the character of house dust al-
lergen. Polskie Archiwum Medycyny Wewnêtrznej, 57: 21-26. (In Polish).

ROSA A. E., FLECHTMANN C. H. W. 1979. Mites of house dust in Brazil. International Journal of Acarology,
5: 195-198.

ROSICKÝ B., �ERNÝ V., DANIEL M., DUSBÁBEK F., PALI�KA P., SAMŠI�ÁK K., HÁJKOVÁ Z. 1979. Roztoi a
klišt’ata škodici zdravi loveka. Academia, Praha, 213 pp.

SAMOLIÑSKI B., ZAWISZA E., WASYLIK A. 1989. Akarofauna domowa na terenie Warszawy w mieszkaniach
chorych z alergiê wziewn¹. Abstracts of the 6th Symposium of Medical and Veterinary Acaroentomolology,
Gdañsk, Poland, TN, September 17-26, 1989: 37.

Allergenic mites in Poland
143



SAMŠIÒÁK K. 1962. Beiträge zur kenntnis der gattung Tyrophagus OUDEMANS. Acta Societas Entomologicae
Èechosloveniae, 59: 266-280.

SAMŠIÒÁK K., VOBRÁZKOVÁ E. 1985. Mites from the city pavement. Zentralblatt für Bakteriologie Mikro-
biologie und Hygiene Abt1 Originale, B, 181: 132-138.

SANDNER H., WASYLIK A. 1973. The mites of the sparrow nests and the danger of infestation of grannaries by
them. Ekologia Polska, A, 21: 323-338.

SKUBA£A P., MADEJ G., SOLARZ K., K£YS G. (In press). Old mine underground galleries as the habitat for
mites (Acari). [In:] K. TAJOVSKY, V. BALIK, V. PIZL (eds) – Studies on Soil Fauna in Central Europe. Insti-
tute of Soil Biology, Academy of Sciences of the Czech Republic, Èeske Budejovice.

SOLARZ K. 1986. The allergenic fauna of house-dust mites in some Silesian towns. Wiadomoœci Parazy-
tologiczne, 32: 431-433. (In Polish).

SOLARZ K. 1987. Fauna alergogennych roztoczy (Acari) kurzu domowego w wybranych œrodowiskach Gór-
nego Œl¹ska. Thesis, Silesian Medical Academy, Katowice (Poland).

SOLARZ K. 1995. A preliminary survey of allergenic mites in railway trucks transporting stored food products
at Strzemieszyce Railway Station (Upper Silesia, Poland). In: D. KROPCZYÑSKA, J. BOCZEK, A. TOMCZYK
(eds) – The Acari: physiological and ecological aspects of Acari-host relationships. Oficyna Dabor,
Warszawa. Pp: 281-287.

SOLARZ K. 1997. Seasonal dynamics of house dust mite populations in bed/mattress dust from two dwellings
in Sosnowiec (Upper Silesia, Poland): an attempt to assess exposure. Annals of Agricultural and Environ-
mental Medicine, 4: 253-261.

SOLARZ K. 1998. The allergenic acarofauna of house dust from dwellings, hospitals, libraries and institutes in
Upper Silesia (Poland). Annals of Agricultural and Environmental Medicine, 5: 73-85.

SOLARZ K. 2000a. Some species of mites (Acari) from house dust in Upper Silesia (Poland). Acta zoologica
cracoviensia, 43: 241-259.

SOLARZ K. 2000b. Annual fluctuations in the number of the developmental stages of Dermatophagoides spp.
(Astigmata: Pyroglyphidae) in the Upper Silesia region, Poland. International Journal of Acarology, 26:
371-377.

SOLARZ K. 2001a. Risk of exposure to house dust pyroglyphid mites in Poland. Annals of Agricultural and En-
vironmental Medicine, 8: 11-24.

SOLARZ K. 2001b. Pyroglyphidae (Acari: Astigmata) in Poland. Distribution, biology, population ecology and
epidemiology. Acta zoologica cracoviensia, 44: 435-528.

SOLARZ K., KRAJEWSKI-SIUDA K. 1998. Chortoglyphus arcuatus (TROUPEAU, 1897) (Acari: Astigmata:
Chortoglyphidae) as an abundant house-dust-mite species in Bielsko-Bia³a (Poland). Abstracts, XVIIII
Parasitologische Tagung der Deutschen Gesellschaft für Parasitologie, 24-28 März 1998, Drezden,
Deutschland: 124.

SOLARZ K., SOLARZ D. 1991. Preliminary studies on the incidence of the allergenic mites in coal dust from the
Upper Silesian mines. Wiadomoœci Parazytologiczne, 37: 21-24. (In Polish).

SOLARZ K., SOLARZ D. 1996. The allergenic mites in coal-mine dust from coal mines in Upper Silesia (Po-
land). Annals of Agricultural and Environmental Medicine, 3: 49-55.

SOLARZ K., SZILMAN E., SZILMAN P. 1994. Allergenic mites from the other Acaridida of agricultural environ-
ments. Abstracts of 17th Congress of Polish Parasitological Society, 15-17 September 1994, Gdynia, Po-
land: 81.

SOLARZ K., SZILMAN E., SZILMAN P. 1995. Dermatophagoides evansi FAIN, HUGHES et JOHNSTON, 1967 –
the new for Polish fauna species of mite of the family Pyroglyphidae (Acari: Astigmata: Psoroptidia).
Przegl¹d Zoologiczny, 39: 271-277. (In Polish).

SOLARZ K., SZILMAN P., SZILMAN E. 1997. Preliminary study on the occurrence and species composition of
astigmatic mites (Acari: Astigmata) in samples of dust, debris and residues from farming environments in
Poland. Annals of Agricultural and Environmental Medicine, 4: 249-252.

SOLARZ K., SZILMAN P., SZILMAN E. 1998. Allergenic acarofauna from nests of selected species of synan-
thropic birds in Poland. Bulletin of the Scandinavian Society for Parasitology, 8: 81-82.

SOLARZ K., SZILMAN P., SZILMAN E. 1999. Allergenic mites associated with bird nests in Poland (Astigmata:
Pyroglyphidae, Acaridae, Glycyphagidae). [In:] J. BRUIN, L. P. S.VAN DER GEEST, M. W. SABELIS (eds) –
Ecology and Evolution of the Acari. Kluwer Academic Publishers, Dordrecht, The Netherlands. Pp:
651-656.

SOLARZ K., SZILMAN P., SZILMAN E. 2000. Further studies on an occurrence of allergenic mites in nests of sy-
nanthropic and semisynanthropic birds in Southern Poland (Acaridida: Pyroglyphidae, Acaridae,
Glycyphagidae). Proceedings of the 26th Symposium of Acarology, Kazimierz Dolny, Poland, TN, Septem-
ber 24-26, 1999. [In:] S. IGNATOWICZ (ed.) – Akarologia polska u progu XXI wieku. Wyd. SGGW,
Warszawa. Pp: 340-351.

SOLARZ K., MADEJ G., ¯BIKOWSKA-ZDUN K., DUDZIAK G. 2002. Mites of orders Acaridida, Gamasida and
Oribatida in coal mines of Upper Silesian region (Poland). [In:] S. IGNATOWICZ (ed.) – Postêpy polskiej aka-
rologii. Wyd. SGGW, Warszawa. Pp: 179-193.

K. SOLARZ et al.
144



SOLARZ K., ¯BIKOWSKA-ZDUN K., MADEJ G., SIUDA K., SZILMAN E., SZILMAN P. 2001. Fauna roztoczy
(Acari) glebowych z rzêdów Oribatida, Gamasida i Acaridida Ojcowskiego Parku Narodowego. Materia³y
Konferencji „Badania Naukowe w po³udniowej czêœci Wy¿yny Krakowsko-Czêstochowskiej”, Ojców,
10-11 V 2001, Wyd. OPN, Ojców. Pp: 304-308.

TAKAHASHI K., TAKAI T., YASUHARA T., YOKOTA T., OKUMURA Y. 2001. Effects of site-directed muta-
genesis in the cysteine residues and the N-glycosylation motif in recombinant Der f 1 on secretion and prote-
ase activity. International Archives of Allergy and Immunology, 124: 454-460.

TAREEV V. N., DUBININA H. V. 1985. On the fauna of dust inhabiting mites from Primorje. Parazitologiya,
19: 27-31. (In Russian).

TEE R. D. 1994. Allergy to storage mites. Clinical and Experimental Allergy, 24: 636-640.
TERHO E. O., HUSMAN K., VOHLONEN I., RAUTALAHTI M., TUKINAINEN H. 1985. Allergy to storage mites or

cow dander as a cause of rhinitis among Finnish farmers. Allergy, 40: 23-26.
TERHO E. O., LESKINEN L., HUSMAN K., KÄRENLAMPI L. 1982. Occurrence of storage mites in Finnish farm-

ing environments. Allergy, 37: 15-19.
TIMMS S., FERRO D. N., EMBERSON R. M. 1981. General biology and nomenclature of Sancassania berlesei

(MICHAEL). Acarologia, 22: 383-390.
TREAT A. E. 1975. Mites of moths and butterflies. Comstock Publ. Assoc., 362 pp.
TSAI L. C., CHAO P. L., HUNG M. W., SUN Y. C., KUO I. C., CHUA K. Y., LIAW S. H., CHUA K. Y., KUO I. C.

2000. Protein sequence analysis and mapping of IgE and IgG epitopes of an allergenic 98-kDa Dermatopha-
goides farinae paramyosin, Der f 11. Allergy, 55: 141-147.

TUROS M. 1979. Mites in house dust in the Stockholm area. Allergy, 34: 11-18.
VARGAS M. V., MAIRENA H. A. 1991. House dust mites from the metropolitan area of San José, Costa Rica.

International Journal of Acarology, 17: 141-144.
VOLGIN V. I. 1948. New species of mites of the genus Tyrophagus OUDS., 1923 (Tyroglyphidae, Acarina).

Doklady Akademii Nauk SSSR, 40: 509-511. (In Russian).
WASYLIK A. 1959. Mite fauna (Tyroglyphoidea) in the nests of the common sparrow (Passer domesticus L.).

Ekologia Polska, 5(B): 187-190.
WASYLIK A. 1963. A method of continuous analysis of the Acarina fauna of birds nests. Ekologia Polska,

9(B): 219-224.
WASYLIK A. 1964. Remarks on the dispersion of certain mites. Ekologia Polska, 10(B): 189-193.
WASYLIK A. 1971. Nest types and the abundance of mites. Ekologia Polska, 19: 689-699.
WASYLIK A. 1973. The mites (Acaroidea) inhabiting the nests of the tree sparrow (Passer montanus L.). Ek-

ologia Polska, 21(A): 869-899.
WEGNER Z. 1980. Study on the occurrence of allergogenic mites on sea-going ships. Materia³y Sesji Nau-

kowej „Zagadnienia zdrowotne w gospodarce morskiej”, Szczecin, Poland, TN, September 16-18, 1976.
Szczeciñskie Towarzystwo Naukowe, Szczecin. Pp: 193-200. (In Polish).

WHARTON G. W. 1976. House dust mites: review article. Journal of Medical Entomology, 12: 577-621.
WIÊCKO E. 1986. Acarina znalezione w kurzu obiektów portowych Gdyni. Wiadomoœci Parazytologiczne, 32:

445-447. (In Polish).

Allergenic mites in Poland
145


