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Spiders in natural pest control: A review!

By M. NyrreLER and G. BeEnz

Abstract

In spite of the large number of studies about the ecology of spiders carried out in the last two
decades in different types of ecosystems all over the world, the significance of these animals as
natural control agents is still largely unknown. In this paper the literature about that subject is
reviewed. Totally 300 scientific papers, published between 1920 and 1984, are cited here.

Several European and American studies have provided evidence, that in undisturbed grassland
ecosystems and forest ecosystems spiders can lgy an important ecological role as predators of
insects and other invertebrates. Also in orchards, not treated with pesticides, that are to a certain
degree comparable with forest ecosystems, spiders can be abundant predators.

In contrast to that, the opinion agout the predatory importance of spiders inhabiting cultivated
fields is controversial. The results of some European studies indicate, that the foliage-dwelling
spiders of cultivated fields, because of their low population densities, are of minor importance as

redators of insects. Other European studies show, that the ground-dwelling spiders of cultivated
Fields are concerning their abundance a dominant predator group, those significance as control
agents still is largely unknown up to the present. In rice ?ields (swamp ecosystems) in Asia,
receiving little or no pesticides, as well as in European and American swamp ecosystems, spiders
may be an important predator group.
q In houses 1n South Africa spiders were used successfully as biological control agents against
ies.

1 Introduction

Spiders are among the most abundant predators of insects of terrestrial
ecosystems (TISCHLER 1965; vaN Hook 1971; MouLDER and REicHLE 1972;
ScHAEFER 1974; EDWARDS et al. 1976). Under favorable conditions they can
reach maximal densities of up to 1000 individuals/m? approximately (PEARSE
1946; Durrey 1962; WEIDEMANN 1978). It has therefore been supposed for
some time that spiders may play an important role as stabilizing agents and/or
reiulators of insect populations in agroecosystems, forest ecosystems, and
other terrestrial ecosystems.

During the last 20 years, numerous studies on the spider faunas in agricul-
tural habitats have been published all over the world. Tables 14 give a review
classified according to continents and countries: table 1 for Europe (including
the U.S.S.R.), table 2 for America, table 3 for Asta, and table 4 for Africa and
the Oceanic-Australian region. Also in forest ecosystems many studies on
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Table 1. List of literature on the spider faunas in agroecosystems in Europe, including the U.S.S.R.

Country Agroeco- Authors Country Agroeco- Authors
system system
Austria meadows  LuHaN (1979) German  rape BEYER (1981)
THALER et al. (1977, Demo- sugar-beet BEYER (1981)
1978) cratic kohlrabi  BEever (1981)
arable THALER and STEINER Republic  marrow-  BEever (1981)
land (1975) stem kale
THALER et al. (1977) Great
. pasture CHERRETT (1964)
orchards ~ PUHRINGER (1982) Britain Durrey (1962)
. meadows  Durrey (1974
Belgium  cereals 82]3;31:%((}952 2cQ cereals FRASER ((1982))
LockeT (1978)
. (1977) VIcKERMAN and SUNDER-
diverse Bosmans and COTTENIE
1977 LAND (1975)
crops (1977) potato Dunn (1949)
Bulgaria  pasture g;;i:;ﬂzv and Kajax ;‘;gﬁ:}g‘;et Ezig?i%é)l 983)
Hungary  alfalfa BaLogH and Loksa
Czecho-  pasture PoLENEC (1968) (1956)
slovakia alfalfa 11\/;171_915}511 (cit. Luczak, Norway  straw- TakspaL (1973)
berry
-b M 1974
sugar-beet  Mux (1974) Poland pasture DELcHEV and Kajak
Federal meadows  Boness (1953) (1974)
Republic ScHAEFER and Haas meadows ﬁ?ﬁfﬁfgzo(lﬁggi 11997;?
of (1979) , 1962, 1971,
Germany  clover BoNESss (1958) 1978, 1980)
alfalfa Boness (1958) Kajax and Jakusczyk
cereals Basepow (1973) (1975)
Basepow and MIELKE Kajak et al. (1968, 1971)
o el
BrassE (1975) cereals UCZAK s s
asparagus  DINGLER (1935) 1976, 1979)
vineyard  Kirn (1978) potato Czatka and Kania (1976)
orchards ~ Kraemer (1961) SALEEKJ}I(;%@W?S
Naton (1976) UCZAK g >
diverse HEYDEMANN (1953) 1976, 1979)
crops TiscHLER (1958) sugar-beet gf)’g;‘-‘zlzr;‘i)(;oos (1976)
Finland leys E::TA and (1974) Sweden straw- ArmqQuist (1981)
TIKAINEN (19 berry
cereals E:A}g;;r;(in (1974) lSwgzer— meadows  BeNz & NYFFELER (1980)
RAATIKAINEN and an I\N/IAURER (197;,B1975)
Hunra (1968) YFFELER and BENZ
(1979b, 1981b)
France alfalfa CHAUVIN (1960, 1967) cereals g;;;i”i‘;s%’;‘)i Benz
German meadows  BEver (1981) I\ggm?;gainbd Benz
Demo- MULLER et al. (1978) 5\1 % d)B
cratic grass- BEYER (1981) YFFELER and DENZ
Republic  clover rape g\llzgigiézfizntg Benz
mixture
alfalfa GEILER (1963) (19792)
cereals BEver (1981) U.SS.R.  meadows  ViLBASTE (1965)
DierricH and GoT1ZE cereals ASHIKBAYEV (1973)
(1974) potato Kovar (1976)

spiders have been carried out (review in VITE 1953; KiRCHNER 1964; MouL-
DER and ReicHLE 1972; NYFFELER 1982a). Furthermore, spiders have been
studied in garden ecosystems (e.g. NYFFELER 1983).

In spite of the large number of existing studies, the significance of the
spiders as natural control agents in agroecosystems, forest ecosystems, and
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Table 2. List of literature on the spider faunas in agroecosytems in America

Country Agroeco- Authors Country Agroeco- Authors
system system
Brazil sugarcane  BARrBOsaA et al. (1979) US.A. sweetcorn  EverLy (1938)
Canada over- TurnBuULL (1966) niee ?1(/9072;)5 and HarrEL
lg;;fs;ie soybeans  BLICKENSTAFF and
HucGeans (1962)
meadows  Downpark (1971, 1977) Curin and Rust (1980)
DonpALE and Binns Drrrz et al. (1976)
11)9071,1) ALE et al Lesar and UNZICKER
(1570, 1972) fomtssasn (1975)
Fox and DoNDALE (1972) W
HiTcoms (1980)
wheat DoanEe and DONDALE cole PrueTes (1961)
(1979)
orchards  DonpaLE (1956, 1958) guar Rogers and HORNER
DoNDALE et al. (1979) (1977)
PurmaN (1967) sugarcane HENSLEY et al. (1961)
PurmaN and HERNE Neom and HEnsLEY
(1966) %1969) l. (1973
tt GH et al.
Panama seifi reser- BREYMEYER (1978) cotton cﬁ;f: andeGilc(K (19)61)
vation 1. (1982
Easture BREYMEYER (1978) Bi};};fstaw(o) )
Harrison (1968)
imana JounsoN et al. (1976)
plants Kacan (1943)
Peru cultivated AGuUILAR (1965) LeicH and HUNTER
fields (1969)
cotton AcuiLar (1974) Lockrey et al. (1979)
US.A. pasture Howarp and OLivEr ?{I;:g;‘NIEL and STERLING
1978
%’ECK )and WHITCOMB PFRIMMER (1964)
(1978) P1ETERS and STERLING
WHITCOMB et al. (1963a) (1974)
Worcortr (1937) SHEPARD and STERLING
meadows  WoLcorr (1937) (1972)
alfalfa HoweLL and Stam et al. (1978)
Pienkowskr (1971) Wrrrcoms and BELL
Muniarpan and CHaDA (1964)
(1970b) WaiTcoms and Tapic
SCHLINGER and DIETRICK %IV 963) |
(1960) HITCOMB et al.
‘WHEELER (1973) ) 1963a, b)
YearGAN (19753, b) citrus CarroLL (1980)
YEARGAN and COTHRAN Muwma (1973, 1975)
(1974) orchards  LEGNER and OATMAN
YEearGAN and DONDALE (1964)
(1974) McCarrrey and
cereals Horner (1972) HorsBURGH (1978, 1980)
Muniappan and CHADA SpecHT and DONDALE
(1970a) (1960)
grain BarLey and CHADA diverse Brrsing (1920)
sorghum  (1968) crops WhrTcoms (1974, 1975)

other terrestrial ecosystems is still largely unknown. This could be attributed
to the fact that up to the present most studies were limited either to the
investigation of the species composition and the seasonal occurrence of spiders
in the field (sweep net and pitfall trap collections) or to measurements of
respiration, food consumption tests, and prey preference trials in the labora-
tory. However, the results of investigations on the nutrition of spiders in the
laboratory cannot readily be extrapolated to field conditions, because spiders
may behave differently in the laboratory than in the field. In the laboratory,
certain hunting spiders consume considerably more prey than would be
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Table 3. List of literature on the spider faunas in agroecosytems in Asia

Oxuma (1974, 1977)
SasaBa and Kirrrant
(1974)

SasaBa et al. (1970)
SasaBa et al. (19733, b)
Suzuki and KIRITANI
(1974)

Tanaka (1973, 1975)
Tanaka and HamMaMURA
(1968)

Country Agroeco- Authors Country Agroeco- Authors
system system
India maize SHARMA and SARUP Japan rice Toyopa and YOSHIMURA
(1979) (1966)
SINGH and SANDHU Yacinuma (1965)
(1976) Yamano (1977)
rice KaLoDE (1976) cabbage KavasHima (1960)
SamaL and Misra (1975) Suzukr and OxuMa
cotton Barrtu and SinGH (1975) (1975)
citrus Sapana and Kaur (1974) taro Nakasugt (1976)
grapevines SADANA and SANDHU tea Karorsu (1979)
(1977) Terapa (1977)
TERADA et al. (1978)
Israel citrus SuuLov (1938) mulberry  Kavasuima (1967, 1972)
apple MANSOUR et al. citrus Kamorsu (1979)
orchards  (1980a, b, ¢) NoHARA and YASUMATSU
MANSOUR et al. (1981) (1965)
orchards  Hukusima (1961)
Japan rice HamaMura (1969, 1971) HukusiMa and Konpo
Hasumoro (1974) (1962)
Hirano and Kirrran: Oxkuma (1973)
8‘9672 al. (1962) Korea rice CHo1 et al. (1978)
Kaxiva and KiriTant Hokyo et al. (1976)
(1976) OkuMa et al. (1978)
Kang and Kirrran: Pak and Kiu (1973)
(1978) Paix et al. (1974)
KawaHara (1975) mulberry  Paix et al. (1973)
Kawanara and KIRITANI  Pegple’s  rice Anonymous (1979)
(1975) Republic
KawaHara et al. (1969, of China
1971) - )
Kirrrani (1977, 1979) Philip- rice Gavarra and Raros
Kirrran: and Kakrya pines (1975)
(1975) Irr1 Ann. Report (1973,
Kirrran: and KawaHara 1974)
(1973) Irr1 Ann. Report (1976,
KIrrrant et al. (1972) 1977)
Kosavasur (1975, 1977) Irr1 Ann. Report (1978)
Kosavastr and SHIBATA Lucero and Raros
(1973) (1975)
Kovama (1972, 1975, SaLINas and Raros
1976) (1975)
Muvar et al. (1978) Taiwan rice Curv et al. (1974)

Thailand  rice

Cru and Okuma (1970)
Cuu and Wang (1972,
1973)

CHu et al. (1975, 19764,

 €)
CHu et al. (1977)

OxuMma (1968)
Oxkuma and WONGSIRI
(1973)

available under natural conditions (MryasHITA 1968a, b; HacsTrRUM 1970;
KESSLER 1973; BREYMEYER and JOZwik 1975). Moreover, the prey composi-
tion established by means of prey preference tests often does not correspond to
the prey composition realized in the field. Pest insects which are regularly
preyed on by a spider species in the laboratory may be entirely missing in the
prey composition of the field (temporal and/or spatial isolation of predator
and prey). Thus, the results of faunistic field studies and of nutritional analyses
in the laboratory cannot be combined to a genuine whole. There is a great
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Table 4. List of literature on the spider faunas in agroecosystems in Africa and in the Oceanic-
Australian region

Country Agroecosystem Authors

Australia cotton Bisuor (1979, 1980, 1981)
Biszor and BLoop (1980)
Roowm (1979)

orchards DonbaLE (1966)
MacLEeLLAN (1973)

Egypt clover NEGM et al. (1975)

cotton WIESMANN (1955)

granati trees TEMERAK (1981)
Fiji Islands coconut TorHILL et al. (1930)
New Guinea coffee Rosinson and Rosinson (1974)
South Africa strawberry DIrPENAAR-SCHOEMAN (1976, 1979a, b)

danger that speculations disregarding this ambiguity lead to wrong results.
Correspondingly, the opinions on the ecological relevance of spiders differ
widely. BrisTowE (1958) for instance estimates for Great Britain: “Even if we
were so cautious as to attribute a hundred victims in the year to each spider, I
calculate with a very conservative estimate of the spider population for the
country as a whole that the weight of insects consumed annually in Britain
exceeds that of the human inhabitants.” The Canadian ecologist TuRNBULL
(1973) gives an even higher estimate: “I have calculated from 37 published
censuses of spider populations that the mean density of spiders in a large
variety of environments was 130.8 spiders/square meter, or 1 308 000/hectare.
If the food consumption of Argiope argentata were representative of that of all
spiders (which it is not), the average total weight of food consumed per year by
spiders would be ... 42490 kg/hectare.” Referring to these computations
FoELix (1982) wrote: “Even if such claims were realistic, it would be wrong to
assume that spiders play a major role in the control of insect pests.”

In the following a survey 1s given about what is currently known on the
ecological role of the spiders as predators of insects in undisturbed grassland
ecosystems, agroecosystems, and forest ecosystems (comp. also VITE 1953;
KircHNER 1964, 1967; Luczak 1979; NyrreLER and BENz 1981a, 1982a;
NYFFELER 19822, 1982b; RiEcHERT 1984).

2 Ecological importance of the spiders in grassland and cereal ecosystems

Spiders can be of ecological importance in diverse respects. For example, they
can be food for other predators (Wrrrcoms 1974). Or the dead insects stored
in spider webs can be food sources for kleptoparasites such as scorpionflies
(THORNHILL 1975; NYFFELER and BENz 1980b). In this paper, only the role of
spiders as predators will be discussed.

An ecoll)ogical importance of spiders as natural control agents is to be
expected in abandoned grasslands foremost, where they can feed and repro-
duce in the vegetation without human interference. Large funnel web spiders
and orb-weaving spiders often live in high population densities in such
habitats. With their strong webs they capture large numbers of voluminous
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insects. The orb-weaver Argiope bruennichi, e.g. may capture up to 7 grass-
hoppers/web/day (NyFrELER and Benz 1981b). LoBMEYER and PRETSCHER
(1979) found on the average 6 webs of A. bruennichi per m” in an abandoned
grassland near Bonn (Federal Republic of Germany). This corresponds to a
web area of 3000 m%*ha ground area (NYFFELER 1982b). It is evident that such
a gigantic web area exerts an enormous predatory pressure on insect popula-
tions. If we consider that every spider captures about 10 insects/web/day
(NYFFELER 1982b), these orb-weavers would destroy 3 X 107 insects/ha in
50 days. Polish studies have also shown that the orb-weaving spiders can exert
a strong predatory pressure on the insect populations in the vegetation zone of
abandoned grasslands (Kajax et al. 1968; Kajax and OrEcHOWICZ 1970;
Kajak 1971). Thus, web-building spiders eliminated 25-40 % of the adult
Diptera in undisturbed grasslands (Kajak and OLEcHOWICZ 1970).

Funnel web spiders (Genus Agelena) can also occur in high population
densities in undisturbed grasslands. Near Zurich (Switzerland), more than
3funnel web spiders/m? on the average were counted in some abandoned
grassland habitats. At certain points of aggregation within such a habitat, up to
12 funnel web spiders/m? were found. The food of such funnel web spiders
was composed of up to 23 % of bees (NYFFELER and BeNz 1978). In other
countries, too, it has been observed that funnel web spiders can be predators of
bees. OLBERG (1960) wrote on this subject: “Sometimes, 20 to 30 captured
honey-bees on the average can be found in each web; thus, with a spider that
frequent, a considerable damage can result. This is why flocks of sheep are
driven through the dangered areas. The fleecy animals destroy the webs, which
cannot be replaced immediately, as is the case in orb weaving-spiders.” This
example demonstrates that spiders can have a noticeable effect on insect
populations.

Not only web-building spiders, but also hunting spiders (these are spiders
which capture their prey without a web, e.g. wolf spiders) can be important
natural control agents of invertebrates in undisturbed grasslands as the work of
vaN Hook (1971) and ScuAkrER (1974) indicates.

In contrast to undisturbed habitats, cultivated meadows and annual crops
are in Central Europe unsuitable for the colonization by and survival of
foliage-dwelling spiders. In such agroecosystems the period)i’cal harvest of the
vegetation is an extreme stress for the foliage-dwelling spiders (destruction of
the microhabitats and egg-sacs of numerous spiders); a periodical recoloniza-
tion of the fields from surrounding undisturbed habitats is necessary (see also
TiscHLER 1958; GEILER 1963; Luczak 1979). Population densities and bio-
masses of spiders in the vegetation zone of cultivated meadows and cereal
fields are low. As a consequence of the low spider densities, the numbers of

rey killed by the foliage-dwelling spider communities of these cultivated
ﬁabitats are low, compared to the values estimated for undisturbed grasslands;
it was estimated that £ 2 kg insects (fresh weight)/ha/year are killed by spiders
in the vegetation of such cultivated meadows and annual crops (see Kajak
1971; NyYrFreLER and BEnz 1979a).

The agroecosystems in parts of Southern Europe are to some extent
cultivated in a considerably more extensive way than in Central Europe. It is
therefore conceivable that the spiders still have a greater predatory importance
in some cultivated fields of Southern Europe than in those of Central Europe.
Thus, near Florence (Italy), rather high spider numbers were found in the
vegetation zone of a weedy cereal field (STREULL, pers. comm.).
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In contrast to the vegetation zone, the spiders living on the ground surface
of cultivated meadows and cereal fields in Central Europe show relatively high
population densities (r-strategists, e.g. Erigone atra). Together with the
carnivorous beetles (Carabidae and Staphylinidae), they belong to the most
abundant ground-dwelling predators of insects in cereal fields near Zurich
(Switzerland). German studies had also established that spiders form an
important component within the ground-dwelling predator-complex (T1scH-
LER 1958, 1965; GEILER 1963; Basepow 1973; Brasse 1975; Basepow and
MikLkE 1977). In the German Democratic Republic, one has even recorded
that spiders and harvestmen can form up to one third of all invertebrates
captured in pitfall traps (GEILER 1963). The diets of the ground-dwelling
spiders overlap to some extent with those of the predatory Carabidae and
Staphylinidae, which also feed on Collembola, aphids, and Diptera. Further
investigations will be necessary to establish whether this ground-dwelling
predator-complex has a significant influence on pest insects (e.g. aphids). First
studies already indicate that the ground-dwelling predator potential actually
exerts a strong predatory pressure on insect populations (Basepow 1973;
Kajak and Jakusczik 1975; pE CLERCQ 1979). In any event, this ground-
dwelling predator-complex probably has a stabilizing effect on insect popula-
tions, ias assumed by the American ecologist RIECHERT (1974) for spiders in
general.

Studies from Japan, India, China, Taiwan, Korea, Thailand, and the
Philippines provide evidence that such ground-dwelling spiders, because of
their ﬁigh population densities in rice fields (which receive little or no
pesticides), have a damping influence on the populations of pest insects,
mainly harmful cicadas (IT6 et al. 1962; Okuma 1968; IRRI Annual Report
1973; CHiu et al. 1974; Gavarra and Raros 1975; Kirrtant and Kagkiva
1975; SAMAL and Misra 1975; Hokyo et al. 1976; Nakasujr 1976; Kanc and
Kirrtant 1978; Kirrtant 1979). Rice fields are swamp ecosystems. In Euro-
pean swamp ecosystems, spiders may also be an important group of predators
(MiLLER and OBRTEL 1975). The same is assumed concerning the ecological
role of spiders as predators in American swamp ecosystems (GARrcia and
SCHLINGER 1972).

3 Ecological importance of spiders in forest ecosystems and orchards

As a comparison to the studied Gramineae habitats, some tree ecosystems will
be briefly discussed. With regard to forest ecosystems, WEIDEMANN (1978)
attributes an important role to the ground-dwelling spiders as predators of
insects, in combination with the other litter-dwelling predators. American
scientists, too, concluded that the ground-dwelling spiders can be of great
importance as predators of insects in forests (CLARKE and GranT 1967;
MouLper and ReicHLE 1972; MANLEY et al. 1976). In contrast to this, the
predatory importance of the foliage-dwelling spiders of forest ecosystems is
still controversial (VrTé 1953; KIRCHNER 1964; NYFFELER 1982a). Some field
studies had shown that certain spider species in the vegetation were little
effective in reducing populations of lepidopteran pests (POINTING 1966;
KIrRcHNER 1967; Furuta 1977). According to data by the last mentioned
authors, some spider species could reduce moth populations by 5 % at the
most. A slightly higher mortality was recorded by Encer (1942), who
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estimated that during a pine moth calamity, 12-23 % of the moth population
was destroyed by spiders; but at the same time he also observed that signifi-
cantly fewer moths were killed by spiders than by bugs. The ineffectiveness of
certain spider species as predators of moths might be connected with the
moths’ agility to escape from these spiders’ webs (KIRCHNER 1967; NYFFELER
and Benz 1981c). However, this negative effect may not be very important,
since other insects seem not to be killed at a higher rate by forest spiders. Thus,
for a comparison, the mortality of chestnut ga %l wasp populations as a result of
predation by spiders was of the same magnitude in normal years (7-20 %) as
that recorded by ENGEL for the pine moth (NaAkaMURA and NakaMURA 1977).
Contrary to what has been said so far, some other authors have assumed that
foliage-dwelling spiders may be important predators of Lepidoptera, aphids,
and mosquitos in forest ecosystems (SUuBKLEW 1939; JuiLreT 1961; Das-
ROWSKA-PROT et al. 1968a, b; Luczak 1968; Fox and GrRIFFITH 1976)

Like the forests, orchards are also tree ecosystems. Field studies have
shown that spiders form an abundant predator group in pesticide-free orchards
(Harr1isonN 1968; MacLeLLan 1973; Carror 1980). Several authors have
therefore supposed that spiders play an important role as natural control
agents in pesticide-free orchards (CHaNT 1956; KavasHIMA 1972; MACLELLAN
1973; MANSOUR et al. 1980a), though precise results do not exist. However, it
has been demonstrated that the treatment of orchards with pesticides leads to a
significant reduction of the numbers of spiders (CHANT 1956; SPECHT and
DoNDALE 1960; DONDALE et al. 1979; ManNsoUR et al. 1980b; McCAFFREY
and HorsBURGH 1980). This indicates that pesticide treatments reduce the
spiders” predatory importance in orchards.

4 Using spiders in biological pest control

Ground-dwelling spiders, together with the ground-dwelling raptorial
Carabidae and Staphylinidae, form an important predator potential in cereal
fields. This predator potential can be utilized within “programs for integrated
pest controf’) > (Basepow and MIeLke 1977; Kirrrani 1979). Thus, attempts
have been made in Japan to raise the spider density in rice fields artificially by
releasing Drosophila flies. This additional food then caused an increased
fertility 1n the spiders (KosayasHr 1975). According to a report of the Chinese
News Agency Xinhua of August 15, 1979, in the Peoples Republic of China
several species of spiders are introduced into rice fields as biological control
agents of rice pests.

As most spiders are cannibals, it would probably be difficult to breed large
numbers of spiders in the laboratory. RUPPERTSHOFEN (1976) and KavasHIMA
(1967) have llz)oked for an alternative. They have proposed that egg sacs of
spiders could be gathered somewhere and placed in forests or mulberry
plantations respectively to raise the population density of spiders.

Another example on the use of spiders for biological pest control is
reported from South Africa. There, spiders were settled in houses. STEYN
(1959) recorded a reduction of the fly populations by 99 % within 2% months
and, at the same time, a pronounced decrease of gastrointestinal infections of
men in that region, because the vectors of disease were destroyed.

There are several reports in literature about house-dwelling spiders as predators of pest insects
(comp. LoraNDO 1929; MarHIs and BErLAND 1933; HasE 1934; SauTET 1936; KUuLLMANN 1970/



Spiders in natural pest control 329

71; EpwarDs 1979); in stables in Canada it could be observed that the prey of the comb-footed
spider Steatoda bipunciata consisted mainly of harmful insects such as house flies, Tenebrio
beetles, etc. (NYFFELER unpubl.).

What about the possibility of utilizing spiders for biological pest control in
Central Europe? Here, spiders could only become of greater importance, if it
were possible to increase the numbers of spiders in cultivated fields. This
WouldP be possible if the area of the “ecological cells” (abandoned grasslands,
hedges, wet areas, etc.; definition of “‘ecological cell” see KLorr 1978) which
serve as predator-reservoirs for agroecosystems, could be enlarged. However,
uncultivated lands of that kind may serve as reservoirs for predators and pest
organisms as well. The expansion of the area of the “ecological cells” could
therefore also bring about an increase of pest incidence. With present day
knowledge it is difficult to estimate, whether the useful effect (reservoirs of
predators) or the detrimental effect (reservoirs of pests) would ultimately
prevail. Intensive research on the complex functions of such “ecological cells”
in the agricultural landscape would be necessary, before the expansion of their
area with the intentions of increasing the predators’ densities in the cultivated
areas could be recommended.
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Zusammenfassung

Spinnen in der natiirlichen und biologischen Schidlingsbekimpfung: Ein Literaturiiberblick

Weltweit wurden in den letzten 20 Jahren in verschiedenen Okosystem-Typen zahlreiche Studien
iiber die kologische Bedeutung der Spinnen als Pridatoren durcggefﬁhrt. Trotz der groflen Zahl
durchgefithrter spinnenskologischer Studien ist die Funktion der Spinnen als Prégatoren von
Insekten und anderen Invertebraten heute noch weitgehend ungeklart. In vorliegender Arbeit
wird die Literatur iiber dieses Thema (insgesamt sind 300 wissenschaftliche Arbeiten, die zwischen
1920 und 1984 iiber dieses Thema publiziert wurden, aufgefiihrt) analysiert.

Mehrere europiische und ameriEanischeﬂStudien haben gezeigt, daf} Spinnen in unbewirtschaf-
teten Grasland-Okosystemen und Forst-Okosystemen eine grofle dkologische Bedeutung als
Pridatoren von Insekten haben kénnen. Auch in ungespritzten Obstanlagen, die man bis zu einem
gewissen Grad mit Forst-Okosystemen vergleichen kann, stellen Spinnen manchmal eine hiufige
Pridatorengruppe dar. Im Gegensatz dazu ist die Skologische Bedeutung der in Kulturfeldern
lebenden Spinnen als Insektenvertilger noch weitgehend umstritten. Einige europiische Studien
deuten darauf hin, dafl den in der Vegetationsschicht von Kulturfeldern lebenden Spinnen ihrer
niedrigen Populationsdichten wegen wahrscheinlich keine grofie Bedeutung als Pridatoren von
Insekten zukommt. Aus anderen europiischen Studien geht hervor, dafl die epigiischen Spinnen
der Kulturfelder beziiglich ihrer Abundanz eine dominante Pridatorengruppe darstellen, deren
Funktion als Kleinriuber allerdings noch weitgehend unbekannt ist. In asiatischen Reisfeldern, die
nicht oder wenig mit Pestiziden behandelt wurden, kénnen Spinnen eine wichtige Bedeutung als
Pridatoren von Schidlingen haben. Reisfelder sind Sumpfokosysteme; auch in europiischen und
amerikanischen Sumpfékosystemen kdnnen Spinnen eine abundante Pridatorengruppe darstellen.

In Siidafrika wurden Spinnen erfolgreich bei der biologischen Bekimpfung von Fliegen in
Hiusern eingesetzt.
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