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Species Composition of Spider (Araneae) Assemblages in
Apple and Pear Orchards in the Carpathian Basin

S. BOGYA!, CS. SZINETAR? and V. MARKO!

IDepartment of Entomology, University of Horticulture and Food Industry,
H-1502 Budapest, P.O. Box 53, Hungary
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The species richness and composition of spider assemblages were investigated in the canopy,
herbaceous-layer and at ground level when differently treated with pesticide and in abandoned apple and
pear orchards in the Carpathian Basin. Furthermore attention was paid to the bark-inhabiting spider fauna.
Altogether 20,283 individuals were collected belonging to 21 families; 165 spider species have been
identified to species level and further nine spider taxa were determined up to generic level. More than 20%
of the Hungarian spider fauna was represented in the orchards. In the canopies, 103 species were found in
apple orchards and 70 species in pear orchards. The similarity (Jaccard index) between apple and pear in
the canopy is 45%. The species richness in each orchard varied between 22 and 56 species. In the
herbaceous layer, 66 species were found in apple orchards and 43 species in pear orchards.

Most of the species belonged to the families Araneidae, Salticidae, Thomisidae, Theridiidae.
Species of hunting spiders were represented by 55%, web-building spiders by 45% of the entire fauna.

The canopy and the herbaceous layer inhabiting fauna overlapped. Out of the 76 herbaceous-
layer inhabiting species, 59 occurred also in the canopy. The similarity (Jaccard index) in species
composition between the canopy and the herbaceous-layer is 45%.

The most widely occurring species in orchard canopies in decreasing order were: Philodromus
cespitum, Theridion impressum, Theridion pinastri, Oxyopes heterophthalmus, Araniella opistographa; on
the bark: Philodromus cespitum, Xysticus spp. (lanio, cristatus), Drassodes lapidosus, Theridion pinastri,
Clubiona marmorata; in the herbaceous-layer: Xysticus spp. (cristatus, ulmi), Oxyopes heterophthalmus,
Pisaura mirabilis, Mangora acalypha, Araneus diadematus; on the ground-level: Xysticus kochi, Titanoeca
schineri, Pardosa agrestis, Alopecosa sulzeri, Harpactea rubicunda. This species could play a role in the
natural control of orchard pests in IPM systems in the Carpathian Basin.

Three species collected in the canopy of apple and pear orchards, Enoplognatha latimana,
Philodromus longipalpis and Euophrys monticola were not recorded from Hungary until the present study.

Key words: Spider, Araneae, apple, pear.

The ecological basis of integrated pest management in orchards have been
investigated for 30 years in Hungary. As part of a greater project (Apple Ecosystem
Research), faunistic studies have been carried out to describe the species composition of
apple orchards in Hungary since 1976. Mészaros et al. (1984) examined apple orchards in
five localities, while Marko et al. (1995) investigated the coleopteran assemblages in apple
and pear orchards in three localities. Altogether more than 2000 animal species were
recorded. In latter project, the spiders were not studied until now.

Other studies reported 28 species from the canopy and herbaceous-layer of an
apple orchard (Samu et al., 1997) and 28 species from the ground level of another apple
orchard (Samu and Lévei, 1995) in Hungary.

Spiders were reported from orchard ecosystems by many authors (reviewed by
Bogya and Mols, 1996), but comprehensive spider fauna lists are rare. The existing lists
focus mainly on the foliage-dwelling spiders only. From Europe Loomans (1978) (The
Netherlands), Klein (1988) (Germany), Olszak et al. (1992) (Poland) and Angeli et al.
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(1996) (Italy) presented a list of spiders occurring in the canopy of apple orchards. Outside
of Europe, Hukusima (1961) (Japan), Dondale et al. (1979) (Canada) and McCaffrey and
Horsburgh (1980) (USA) recorded spider lists from apple orchards. The overwintering
spiders in and under the bark of apple trees were investigated by Koslinska (1967) and
Loomans (1978). Little is known about the ground-dwelling spider fauna of apple and pear
orchards; Zhao et al. (1993) and Samu and Lévei (1995) published some data.

Our aim was (I) to make a thorough faunistic study of spiders occurring in apple
and pear orchards, (II) to describe the biodiversity of the spider assemblages of orchards
differently treated with pesticides and in abandoned orchards, and (III) to determine the
most widely occurring species.

Materials and Methods

The investigations took place in six Hungarian and one Romanian (Transylvania)
orchards, which are located in woodland areas of medium height mountains, agricultural
lowland environments and regularly flooded forest areas. The samples were collected at
the following localities: Nagykovacsi (Lat. 47° 30’ N, Long. 19° E; UTM: CT47)
(abandoned, one apple and two pear plots), Sarospatak (Lat. 48° 20’ N, Long. 21° 30’ E;
UTM: EU45) (conventional, one apple and one pear plot), Tura (Lat. 47° 40’ N, Long. 19°
30’ E; UTM: CT97) (conventional, one apple and one pear plot), Szigetcsép (Lat. 47° 20
N, Long. 19° E; UTM: CT43) (conventional, one apple and one pear plots), Kecskemét
(Lat. 46° 40’ N, Long. 20° E; UTM: DS09) (abandoned, one apple plot), Szarkas (Lat. 46°
40’ N, Long. 20° E; UTM: DS09) (apple, two conventional and three IPM plots) and
Beresztelke / Breaza (Transylvania, Romania) (Lat. 46° 40’ N, Long. 24° 40’ E; UTM:
LM18) (apple, one conventional, one IPM, one untreated, one abandoned plot).

The beating method was carried out to collect spiders from the canopy by using
Winkler-type umbrella (d = 0.7 m). Each orchard (except Beresztelke) was investigated
by tapping 600 whole trees (100 in spring, 100 in summer and 100 in autumn) for two
years. Additionally in Nagykovacsi and Szigetcsép samples were taken from April till
October 12 times annually by beating 10 trees every time for three years. In Beresztelke
the sample taking were performed 12 times by beating 10 trees in each plot in 1995.

Trapping on the bark (Nagy and Szentkiralyi, 1982) was executed to investigate
the bark inhabiting spider fauna in Nagykovacsi in 1978-82. Five-five traps which collected
the spiders going upwards were placed around the trunk of apple trees in treated and
untreated plots. Three additional traps, which collected the spiders going downwards were
placed in the untreated plot. The traps were emptied weekly through the vegetation period.

Corrugated fiberboard bands were used to monitor the overwintering spiders on
the trunk. The traps were placed around the trunk at about 20-25 cm height from the ground
in autumn before the leaf fall and were collected 2—2.5 months later, after the first frost. Ten
bands were placed in each plot of the investigated orchards (except at Beresztelke).

Sweep-netting was applied to collect spiders from the herbaceous-layer by using a
triangular-shaped sweep net (0.3 m wide). Each orchard (except at Beresztelke) has been
investigated by making 5 X 100 sweep net samples on three occasions (one in the spring, one
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Table 4

List of spiders occurring on the bark of apple and pear trees (trapping on the bark)

Nagykovacsi 1978-82

Abandoned
apple

Theridiidae
Dipoena melanogaster (C.L. Koch, 1837) 81, 82
Enoplognatha latimana Hippa & Oksala, 1982 78,79, 81
Enoplognatha (ovata-latimana) spp. 79, 80, 81
Steatoda bipunctata (Linnaeus, 1758) 81
Theridion bimaculatum (Linnaeus, 1767) 80
Theridion nigrovariegatum Simon, 1873 79
Theridion pinastri L. Koch, 1872 78, 79, 80, 81, 82
Theridion suaveolens (Simon, 1879) 80
Theridion tinctum (Walckenaer, 1802) 79, 81, 82
Theridion (mystaceum) sp. 79, 81
Theridion (sisyphium-impressum) spp. 78,79, 80, 81, 82
Theridion spp. 78,79, 81, 82
Linyphiidae
Araeonchus humilis (Blackwall, 1841) 79
Centromerus similis Kulczynski, 1894 78
Entelecara congenera (O.P. Cambridge, 1879) 81
Erigone atra Blackwall, 1833 82
Meioneta rurestris (C.L. Koch, 1836) 78, 80
Oedothorax apicatus (Blackwall, 1850) 79
Thyreosthenius parasiticus (Westring, 1851) 81
Trichoncoides piscator (Simon, 1884) 81
Erigoninae spp. 81
Linyphinae spp. 78, 79, 80, 81, 82
Araneidae
Araniella spp. 79, 80, 81
Gibbaranea spp. 79
Hypsosinga pygmaea (Sundevall, 1832) 78
Lycosidae
Pardosa agrestis (Westring, 1862) 82
Pardosa spp. 79, 80, 81, 82
Trochosa (terricola-ruricola) spp. 80
Pisauridae
Pisaura mirabilis (Clerck, 1757) 78, 79
Agelenidae
Agelena labyrinthica (Clerck, 1757) 79, 80, 81
Tegenaria agrestis (Walckenaer, 1802) 79, 81, 82
Tegenaria spp. 81
Dictynidae
Dictyna spp. 81
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Nagykovacsi 1978-82

Abandoned
apple
Titanoecidae
Titanoeca schineri (L. Koch, 1872) 79

Clubionidae

Clubiona marmorata L. Koch, 1866
Clubiona spp.

Gnaphosidae

Drassodes lapidosus (Walckenaer, 1802)
Drassodes spp.

Drassyllus pusillus (C.L. Koch, 1833)
Zelotes spp.

Philodromidae

Philodromus aureolus (Clerck, 1757)
Philodromus cespitum (Walckenaer, 1802)
Philodromus emarginatus (Schrank, 1803)
Philodromus longipalpis Simon, 1870
Philodromus (aureolus) spp.

Philodromus (margaritatus) spp.
Philodromus (rufus) spp.

Thanatus spp.

Tibellus oblongus (Walckenaer, 1802)
Thomisidae

Diaea pictilis (Banks, 1896)

Misumena vatia (Clerck, 1757)
Misumenops tricuspidatus (Fabricius, 1775)
Pistius truncatus (Pallas, 1772)

Tmarus stellio Simon, 1875

Xysticus acerbus Thorell, 1872

Xysticus cristatus (Clerck, 1857)
Xysticus lanio C.L. Koch, 1835

Xysticus spp.

Salticidae

Ballus chalybeius (Walckenaer, 1802)
Carrhotus xanthogramma (Latreille, 1819)
Eris nidicolens (Walckenaer, 1802)
Heliophanus cupreus (Walckenaer, 1803)
Heliophanus flavipes Hahn, 1832
Marpissa muscosa (Clerck, 1757)
Pseuditius encarpatus (Walckenaer, 1802)
Salticus zebraneus (C.L. Koch, 1837)
Sitticus distinguendus (Simon, 1868)
Sitticus pubescens (Fabricius, 1775)
Number of species

Number of individuals

78,79, 80, 81, 82
78,79, 80, 81, 82

79, 80, 81, 82
78,79, 80, 81, 82
79, 80
78,79, 80, 81

79
79, 80, 82
80
79
78,79, 80, 81, 82
78,79, 80, 81
80
80
80

81
79, 80, 82
79
81
82
79
79, 80
79, 80, 81, 82
78,79, 80, 81, 82

78, 82
82
78,79, 80, 81, 82
80
80
79, 82
79, 81, 82
79
82
79
57
813
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List of spiders overwintering on the trunk of apple and pear trees (belt traps)

Table 5

Nagykovicsi 1996 Szigetesep 1997 Tura 1996 Sarospatak Kecskemét 1996 Szarkds 1994-96
Abandoned ¢ ional  C ional Conventional Abandoned ~ Conventional & IPM
apple pear apple pear apple 1996 pear 1993-94,96  apple apple
Segestridae
Segestria bavarica C.L. Koch, 1843 96
Theridiidae
Steatoda albomaculata (Degeer, 1778) 94
Steatoda bipunctata (Linnaeus, 1758) 96 96 94, 96
Theridion bimaculatum (Linnaeus, 1767) 94
Theridion pinastri L. Koch, 1872 93,94
Theridion tinctum (Walckenaer, 1802) 96 94
Theridion (mystaceum) sp. 96 96 94 95
Theridion (sisyphium-impressum) spp. 94 96
Linyphiidae
Neriene montana (Clerck, 1757) 94
Neriene spp. 96 96
Erigoninae spp. 96
Tetragnathidae
Tetragnatha spp. 97 93,9496
Zygiella spp. 96
Araneidae
Araneus spp. 96
Araniella opistographa (Kulczynski, 1905) 93
Pisauridae
Pisaura mirabilis (Clerck, 1757) 96
Dictynidae
Dictyna spp. 96 96 93, 94, 96
Lathys humilis (Blackwall, 1855) 96
Titanoecidae
Titanoeca spp. 95
Anyphaenidae
Anyphaena accentuata (Walckenaer, 1802) 96 94, 96
Clubionidae
Cheiracanthium mildei L. Koch, 1864 96 93, 96 96 94, 95, 96
Cheiracanthium spp. 93
Clubiona brevipes Blackwall, 1841 94
Clubiona comta C.L. Koch, 1839 94
Clubiona genevensis L. Koch, 1866 95
Clubiona pallidula (Clerck, 1757) 94
Clubiona phragmitis C.L. Koch, 1843 94
Clubiona pseudoneglecta Wunderlich, 1994 96
Clubiona spp. 96 96 97 96 96 93,94,96 96 94, 95
Gnaphosidae
Aphantaulax spp. 96 95
Drassodes lapidosus (Walckenaer, 1802) 96 95
Drassodes spp. 96 96 94,95
Micaria spp. 96 95
Scotophaeus scutulatus (L. Koch, 1866) 95
Scotophaeus spp. 96 96 95
Philodromidae
Philodromus dispar Walckenaer, 1826 96
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Table 5 (cont.)

Nagykovicsi 1996 Szigetesép 1997 Tura 1996 Sarospatak Kecskemét 1996 Szarkds 1994-96
Abandoned Conventional  Conventional Conventional Abandoned  Conventional & IPM

apple pear apple pear apple 1996 pear 1993-94,96  apple apple
Philodromus (aureolus) spp. 96 96 97 96 96 93,94,96 96 95, 96
Philodromus (margaritatus) spp. 96 96 97 96 96 93,94 96 96
Philodromus (rufus) spp. 96 96 96 96
Tibellus spp. 94,96
Thomisidae
Diaea spp. 96
Misumenops tricuspidatus (Fabricius, 1775) 96 97 96 96 93,94,96 96 94, 95, 96
Ozyptila praticola (C.L. Koch, 1837) 96 96
Ozyptila spp. 96
Pistius truncatus (Pallas, 1772) 96 96 96
Synaema spp. 96 95
Tmarus spp. 96
Xysticus spp. 94, 96
Salticidae
Eris nidicolens (Walckenaer, 1802) 94 96
Marpissa muscosa (Clerck, 1757) 96 96 95
Marpissa spp. 96 96
Pseuditius encarpatus (Walckenaer, 1802) 93 96 96
Salticus zebraneus (C.L. Koch, 1837) 96 95
Salticus spp. 94 96 94,95
Number of species 7 19 5 11 7 27 11 19
Number of individuals 13 202 711 44 33 721 237 208

in the summer and one in the autumn) for two years. Additionally in Nagykovacsi and
Szigetcsép samples were taken 12 times annually by making 3 X 33 sweep net samples for
three years.

Pitfall trapping was performed to collect ground-dwelling spiders in Szarkas in
1992- 95. Forty pitfall traps (0.08 m in diameter, halfway filled with ethylene-glycol 30%
solution) were used and emptied weekly.

Additionally, hand picking was done in Nyirbogdany (in Szabolcs-Szatmar-
Bereg County). The collected spiders were stored in 75% ethanol.

Table 1 shows the characteristics of every investigated orchards.

The collected spider individuals were identified to the lowest taxonomic level
possible. Juveniles were identified mostly to generic level. Juveniles of the genus
Philodromus were separated into three species groups as Philodromus (aureolus) which
contains the species Ph. aureolus, Ph. cespitum, Ph. praedatus, Ph. longipalpis.
Philodromus (margaritatus) which contains Ph. margaritatus and Ph. emarginatus. Finally
Philodromus (rufus) which contains Ph. rufus and Ph. albidus. Juveniles of Philodromus
dispar were identified until species level. Juveniles of Enoplognatha ovata and
Enoplognatha latimana were considered as Enoplognatha (ovata-latimana). Similarly
juveniles of Araniella cucurbitina and Araniella opistographa were considered as Araniella
(cucurbitina-opistographa). Theridion (mystaceum) contains the juveniles of the species
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Table 6

List of spiders occurring in the ground level of apple and pear orchards (pitfall trapping)

Szarkas 1992-95
Conventional & IPM

apple
Dysderidae
Harpactea rubicunda (C.L. Koch, 1838) 92, 93, 94, 95
Theridiidae
Steatoda albomaculata (Degeer, 1778) 92
Steatoda phalerata (Panzer, 1801) 92
Araneidae
Argiope lobata (Pallas, 1772) 94
Lycosidae
Alopecosa cursor (Hahn, 1831) 95
Alopecosa fabrilis (Clerck, 1757) 93
Alopecosa mariae (Dahl, 1908) 95
Alopecosa sulzeri (Pavesi, 1873) 92, 93, 94, 95
Alopecosa spp. 92,93, 94,95
Arctosa perita (Latreille, 1799) 92, 93, 94, 95
Hogna radiata (Latreille, 1819) 95
Pardosa agrestis (Westring, 1862) 92, 93, 94, 95
Pardosa lugubris (Walckenaer, 1802) 93
Pardosa spp. 92, 93, 94, 95
Trochosa robusta (Simon, 1876) 92
Trochosa terricola Thorell, 1856 92,94, 95
Xerolycosa miniata (C.L. Koch, 1834) 92,93, 94, 95
Xerolycosa nemoralis (Westring, 1861) 92,93, 94
Xerolycosa spp. 92, 94
Agelenidae
Agelena gracilens C.L. Koch, 1841 93
Agelena labyrinthica (Clerck, 1757) 92,94
Tegenaria agrestis (Walckenaer, 1802) 93, 94
Tegenaria spp. 93
Titanoecidae
Titanoeca schineri (L. Koch, 1872) 92, 93, 94, 95
Oxyopidae
Oxyopes heterophthalmus Latreille, 1804 92,93, 94
Clubionidae
Cheiracanthium spp. 94
Clubiona spp. 94
Gnaphosidae
Drassodes lapidosus (Walckenaer, 1802) 92
Drassodes villosus (Thorell, 1856) 92, 93, 94, 95
Drassyllus praeficus (L. Koch, 1866) 92, 94
Gnaphosa mongolica Simon, 1895 95
Haplodrassus signifer (C.L. Koch, 1839) 93, 95
Trachyzelotes pedestris (C.L. Koch, 1837) 92, 93, 94, 95
Zelotes apricorum (L.Koch, 1876) 93
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Table 6 (cont.)

Szarkas 1992-95
Conventional & IPM

apple
Zelotes electus (C.L. Koch, 1839) 92
Zelotes longipes (L. Koch, 1866) 93
Zelotes subterraneus (C.L. Koch, 1833) 93
Zelotes spp. 92, 93,94, 95
Philodromidae
Thanatus arenarius Thorell, 1872 92, 93,94, 95
Thomisidae
Misumena vatia (Clerck, 1757) 94
Xysticus acerbus Thorell, 1872 92
Xysticus kochi Thorell, 1872 92, 93,94, 95
Xysticus sabulosus (Hahn, 1832) 95
Xysticus spp. 92, 93,94, 95
Salticidae
Aelurillus v-insignitus (Clerck, 1757) 92
Euophrys spp. 93
Number of species 40
Number of individuals 1215

Th. mystaceum. Juveniles of the family Linyphiidae were separated into two subfamilies as
Linyphiinae spp. and Erigoninae spp. Females of Trochosa terricola or Trochosa ruricola
were indicated as Trochosa sp. The spiders were placed in the collection of S. Bogya.

The most widely occurring species were considered either by investigating the
number of localities and years they occurred. The frequency of occurrence in different
orchards and years was calculated and the species which were found with a frequency of
more than 60% are listed.

For the calculations of the similarities in species composition between different
stratas and plants the Jaccard index was used (Krebs, 1989).

Results and Discussion

Based on a comparison of our results with those of other faunistic studies, it can
be concluded that the family composition of the spider assemblages are rather similar.
Members of the family Theridiidae, Linyphiidae, Araneidae, Thomisidae, Philodromidae
and Salticidae dominate. However, members of the family Linyphiidae are more
numerous in Western Europe, than in Central or South Europe, while the family
Salticidae shows an opposite trend. The ratio’s of web-building and hunting spiders are
about 30—40% and 60-70%, respectively.

Tables 2—6 show the composition of spider assemblages based on the collection
methods used and treatments in the different strata (canopy, herbaceous-layer, ground
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level) of apple and pear orchards. Altogether 165 species and further 9 taxa were
identified from the 20,283 individuals collected. This number represents more than 20%
of the total Hungarian spider fauna. The bibliographic check list of the Hungarian spider
fauna contains 714 spider species (Samu and Szinetar, 1998), three species presented here
are new to that list: Enoplognatha latimana Hippa and Oksala, 1982; Philodromus
longipalpis, Simon, 1870; Euophrys monticola Kulczynski, 1884. The followings rare
species were found which were reported only once from Hungary until the present study:
Diaea pictilis Banks, 1896 (one male /01.06.81./, two male /23.05.97./ in Nagykovdcsi)
(Szinetar, 1995); Tmarus stellio Simon, 1875 (one female in Kecskemét /19.07.96/ and
one male /15.07.82./ in Nagykovacsi) (Chyzer and Kulczynski, 1918); Sitticus
distinguendus Simon, 1868 (one female and one male /30.09.82./ in Nagykovacsi)
(Chyzer and Kulczynski, 1918). Further rare species were Alopecosa fabrilis Clerck,
1757 (one male /02.11.93/ in Szarkas) and Theridion suaveolens Simon,1879 (one female
/29.07.80./ in Nagykovacsi).

Most of the Philodromus (aureolus) belonged to the species Ph. cespitum, only
a few other members of the group were found. From the group Philodromus (rufus), only
the species Ph. rufus was found. Most of the Araniella (cucurbitina-opistographa)
belonged to Araniella opistographa. From the group Enoplognatha (ovata-latimana)
only E. latimana was found within the boundary of Hungary. Only one adult Theridion
sisyphium was found from the group Theridion (sisyphium-impressum), the others were
identified as Th. impressum.

One hundred and three species belonging to 16 families and 64 genera were
found in the canopy of apple trees, while 70 species belonging to 13 families and 50
genera were found in the canopy of pear trees. The majority of the species in the canopy
belonged to the families Theridiidae, Araneidae, Salticidae, and Thomisidae. The most
widespread species in decreasing order were: Philodromus cespitum, Theridion
impressum, Th. pinastri, Oxyopes spp., Araniella opistographa. The ratio in number of
species of the two main guilds, web-building and hunting spiders in case of apple trees
was 45:55%, while in case of pear trees was 43:57% of the entire canopy fauna. In the
investigated orchards the total number of species in the canopy varied between 22 and 56
in apple and 22 and 52 in pear orchards. The Jaccard similarity between apple and pear
canopy spider assemblages was 45%.

Previous faunistic studies in Hungary registered three additional species that
were not found by us: Silometopus reussi Thorell, 1871; Yllenus vittatus Thorell, 1875;
Salticus quagga Miller, 1971, from the canopy and herbaceous-layer (Samu et al., 1997).

Between the species list of canopy and herb-layer inhabiting spiders considerable
overlap was found. The similarity in species composition between the canopy and the herb-
layer was 45%. Out of the 76 herb-layer inhabiting species 59 occurred in the canopy, too.

Forty-six species belonging to 14 families and 32 genera were found
overwintering in the corrugated paper belt traps. The most widely occurring species in
decreasing order were: Clubiona spp. Cheiracanthium mildei, Philodromus (aureolus),
Philodromus (margaritatus), Misumenops tricuspidatus. Few of them, mainly clubionid
species (Clubiona phragmitis, Cl. genevensis, Cl. pseudoneglecta, Segestria bavarica,
Lathys humilis), were found only with this method. In our work, species from the families
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Theridiidae, Clubionidae, Thomisidae and Philodromidae overwintered under the bark of
the apple and pear trees. However, species from the families Araneidae and Salticidae
overwinter outside of the tree. Previous studies revealed that species of the families
Dictynidae, Linyphiidae and Theridiidae dominated in Poland (Koslinska, 1967) while
Theridiidae, Philodromidae, Dictynidae and Clubionidae dominated in The Netherlands
(Loomans, 1978) on the trees during the winter.

Fifty-seven species belonging to 13 families and 41 genera were found in the
bark traps. An additional species Pardosa palustris Linnaeus, 1758 was found by hand
picking from the trunk in an apple orchard in Nyirbogdany. The most common species
were: Philodromus (aureolus), Xysticus spp., Drassodes spp., Theridion pinastri,
Clubiona spp. The species composition was similar to both the canopy and herbaceous-
layer which indicates close relationship between the canopy and the herbaceous-layer
through the entire vegetative period. However, some typical ground dwelling spiders as
Lycosidae, Gnaphosidae and Agelenidae occurred frequently on the trunk of the trees.

In the herbaceous-layer of apple orchards there were 66 species belonging to 15
families and 47 genera, while in case of pear orchards 43 species belonging to 12 families
and 38 genera were found. The majority of the species in the herbaceous-layer belonged
to the families Theridiidae, Araneidae, Salticidae and Thomisidae. The most widespread
species in the herbaceous-layer were: Xysticus spp., Oxyopes spp., Pisaura mirabilis,
Mangora acalypha, Araneus diadematus. The ratio of the two guilds, web-building and
hunting spiders in case of apple trees was 59:41%, while in case of pear trees was 42:58%
of the entire herbaceous-layer inhabiting fauna. In the investigated orchards the total
number of species in the herbaceous-layer varied between 13 and 36 in apple and 12 and
34 in pear orchards. The similarity between apple and pear herbaceous-layer inhabiting
spider assemblages was 35%.

Forty species belonging to 12 families and 26 genera were found on the ground-
level. The most frequently occurred species were Xysticus kochi, Titanoeca schineri,
Pardosa agrestis, Alopecosa sulzeri, Harpactea rubicunda.

Previous faunistic study in Hungary reported 17 additional species that were not
found by us: Enoplognatha thoracica Hahn, 1833; Robertus lividus Blackwall, 1836;
Diplostyla concolor Wider, 1834; Alopecosa accentuata Latreille, 1817; Alopecosa
pulverulenta Clerck, 1757; Alopecosa trabalis Clerck, 1757; Pardosa agricola Thorell,
1856; Pardosa hortensis Thorell, 1872; Pardosa monticola Clerck, 1757; Pardosa paludicola
Clerck, 1757; Pardosa prativaga L. Koch, 1870; Pardosa pullata Clerck, 1757; Pardosa
riparia C. L. Koch, 1833; Trochosa ruricola Degeer, 1778; Coelotes longispinus Kulczynski,
1897; Agroeca cuprea Menge, 1873; Drassyllus villicus Thorell, 1875 from the ground level
(Samu and Lévei, 1995). As these two studies sampled only two different orchards further
research is needed to complete the list of ground dwelling spiders of apple and pear orchards.

Studies of abandoned and commercial orchards were undertaken in different
regions and with different sampling efforts, but it was obvious that there were more
species and individuals in the unsprayed than in any of the commercial orchards studied.
However, in same cases (e.g. in Szigetcsép), because of the diverse surroundings in
contradiction to the commercial treatments the species richness of spider assemblages
could be rather high. There were markedly more species and individuals of theridiid
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spiders in the untreated orchards. Simultaneously pirate spiders (Ero spp.) that prey on
theridiids were found only in the untreated orchards, too. Some species, mainly hunting
spiders (e.g. Philodromus (aureolus), Misumenops tricuspidatus, Xysticus spp. Salticus
zebraneus) were common and widespread independently from the treatments.

In previous studies Szentkiralyi and Kozar (1991) found 54 species of natural
enemies in apple orchards, while Marko et al. (1995) found 74 predaceous beetles in the
canopies of apple and pear orchards in Hungary. Present study describing the faunistical
composition of Araneae assemblages occurring in apple and pear orchards in the
Carpathian Basin refer to high diversity (165 spider species) of this predator group. It can
be concluded that spiders are important potential natural control agents, which could play
an important role in orchard integrated pest management systems in the future. Further
research is needed to describe the theoretical and practical background of protection and
application of spider assemblages in these agroecosystems.
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