
Abstract

Predation by wolf spiders (Pardosa spp.) was studied for two years in two winter wheat fields in
easrern S*it'zerland,'one fieid being inuäsiigated each year. The f'olio*ing wolf spiders predominated
in the investigated wheat fields: Pardosa agresrrs (\Westr.), Pardosa am9ntatd (9l9.fk), and Pardosa
palustris (L.).-P. agrestis constituted >75"/" of all Pardosa spp. obserued in the field'' \üolf spiders niust be characterized as generalist predators of small, soft-bodied arrhropods of the
classes Insicta and Arachnida. Fourty to 50 % of the spiders' prey items were strongly masticated
(chewed down by the spiders'chelicerae to a meat ball) and could therefore not be identified. Diptera,
Öollembola, and'aphidi constituted the major components in the spiders' diet (combined ca. 80 % of
the identi{ied prey by numbers). Overall, only 4b/o of ca. 250a observed _wolf_ spiders held a prey
berween their iheiiceiae. Based on the knowledge of feeding frequency and handling time data, it w-as

estimated that an adult female of P. agrestis, not iarrying an egg sac or young, captured an average of a

little more than 1 prey per day; aduitJemales carrying an egg sac or youn-g, as_well as adult males of P,

a1restis were esriÄaräd ro have killed (1 prey per spider daily. The wolf spiders were obserued to be
piedaceous on harmful cereal aphids (Melopolophiirn dirhodum \XtaIk., Rhopalosipbum padi L., and,

Sitobion apenae F. constituted än essential poriion in their diet), suggesting that they are beneficial.
Our results are compared with data on wolf spiders' feeding ecology and predatory imponance from
literature.
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Feeding ecology and predatory importance of wolf spiders
(Pardosaspp.) (Araneae, Lycosidae) in winter wheat fieldsl

By M. Nvrrr,r-En and G. BaNz

1 Introduction

\(olf spiders (Lycosidae) are vagrant predators that capture their prey without a web and

in which the females carry on a well developed brood care. The spiders of this family are

characterized by the specific arrangement of their 8 eyes: They form three rows,
with the front row consisting of four small eyes and the two back rows consisting each of
two larger eyes. In crop fields in Europe, North America, and Asia, woif spiders have

frequently been found to belong to the dominant members of ground surface-dwelling
spider communities. For instance, in alfalfa fields in northern California, one species of
Pardosa comprised 60"/' ol all spiders sampled with the D-Vac (YrencaN and DoNoerr
1974),whiIe in Texas cotton fields wolf spiders (Pardosa spp.) constituted ca. 40"/" ol aIl
spiders captured in pitfall traps (DreN et al. 1.982). In different parts of Asia, wolf spiders
of the genus Lycosa were found to be abundant - and apparently important - predators in
rice fields not or little treated with pesticides (IRRI Annual Report 1974; Krnrr.lNr 1979).

In cenrral European cereal fields, wolf spiders of the genus Pardosa often constitute by
numbers >30"/" of the spiders sampled with pitfall traps (Gnrut 1963; Lucztx 1975;

TnerBn et al. 1977, a.o.).
Since in some crop fields spiders occur in quite high population densities, they are

suspected to play a beneficial role as natural control agents of insect pests. However,
currently little is known about the spiders' role as predators of insects in agroecosystems

(Nvrrrrrn and BrNz 1979a,1987). In this paper observational data on the {eeding ecology

l This research was supported by the Swiss National Science Foundation, grant 3.0A2A.76.
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of wolf spiders (Pardosa spp.) inhabiting central European winter wheat fields are
presented.

2 Materials and methods

2.1 Study area

This project was conducted during a 2-years' study (21 observation davs from Mav to Iulv in ve:r l.
and 34 obsenation days {rom May to August in yeir 2). In each year, I winter whejt fieid i,irh än "t.tot approxima.tely 2 hectares was used. The investigated fields both are located on the grounds of rhe
Swiss Agricultural Experiment Station at Zurich-{eckenholz. Air r"-p"r",rr.", (half Äonthlv -earsa.r..ll'00 hours) ranged. from ca. 17-23"C according to data of the Swiss Meteorological institute
(Veather Station Zurich).

2.2 Evaluation of the spiders'prey spectrum

! bo* years_the ground of che winter wheat fieid was thoroughlv searched for feeding Pardosa spp.
The observarions were conducted only during the.daytime häuis (between 9 a.m. aid z p.m 1,'lsspidersof thegenus Pardosa areknowntobed'iurnal 1Öneusrnöla1b73;Fono 7978,a.o.),.it."li;.
the remperate and northern zones of_Europe. Feeding spider, *.r. ."ugh, by hand *irh 

" 
iransp"."nt

plastic cup (Z cm upper diameter), killed, preserveä iÄ zo"r" ethanol"and i.,"I. on identified in the
laboratory under a dissecting microscope albng with the prcy. Duc ro srrons mastication of orev bv
the spiders'chelicerae the identification*as oft"en uery dif?icult and in numeöur."r"r i-porriblJ. df
the dominating prey groups.'-collembola", "Diprcran,.and "aphids", samples were sent ä specialists
lor accurate identification. \folf spiders wereldentified with the keys"of Locxrr and IiIllr,rocE
(1951/53), ifoNcroncr (1966), and Locxer er al. 1tsz41, The identification of females oI pardosa
tsrestis (\/estr.) presented difficulties. There is a danger of mistaking them for females of Pardosa
monticola (cl.) (K. TnnreR, pers. comm.). Accordin"g to Locxrr & a.l. gez+1, rhe width of rhe
epigyne (posterior margin) is 0.36-0.48 mm in P. Äonticola, and o.+t-b.zg mm in p. agrestis.
However, in^ a sample of 23 females collected in a winter wheat field of the Swiss Agric'ultural
Experimenr station, the posterior margin of rhe epigyne was o.5r-0.63 mm (x r- sE = 0.56 + o.o4
mm).showingthatthespcciesstudiedEyus*as P.agrestis.\Thilesamplingwolf spidersbyhand,we
recorded in each case the duration of a sampling päriod in minures,'which later'on allowed us to
calculate relative population density values (no. oT ipiders/hour).

2.3 Evaluation of the spiders, prey capture rates

Eocnn (1970) developed a medrod wereby rhe prey caprure rate of wolf spiders can be estimated on
the basrs ol observational data collected in the field combined with dara asscssed in rhe laboratorv. The
spid.91;' .daily prey caprure rate (b) may be estimated as follows (according ;" E;;t l;r;i;
modified by us):

5 =Tr'6A'w
Tb'1,00 ' (1)

where IJ is the time thours/day) available for prey caprure and feeding in the field, 112 is the average
Percentage ot sptders wrth.prey, and I7, is the.average handling time (sänsu Knees 1985, in minutes').
lhe_ handllng tlme was detrned as the period between rhe initiarion of an arrack and the cessarion of
feeding.

, Thä spiders'feeding frcquen cy (ut) was assessed by sampling wolf spiders in che wincer wheat field
durlng the,dayttme hours (see above, table l). In the case o[each sampled spider ir was recorded
whether it held a prey in the chelicerae or not. [n order to measure rhe handlingiime (I;,), adulr males
and.females.ol P. agrestis.were collected in a winter wheat field of the Swiss A"griculturil Experiment
Station Zurich-Reckenholz at th-e end.of July and raken_to the laborarory, whe"re they were'confined
singly in circular petri dishes (O 9 cm, helghi t.s cm) with a moist filter pii.r on th. bottom, At room
temPeraturei the spiders were fed with small Heteroptera, l)iprera. eihidlna, and Arachnida of the
same size as those occurring in the spiders'natural diät, and thä handling times *ere measured. Based
on,activity data from lirerature (.P"t.."1 1969; Grexsrnöu 197j, 

"..";, *. put T1 : fO Va"y; it
Iollows that one can use rhe simplified formula:

b : (6.ro)/(T). (2)
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Table 1. Numbers of immature, adult male, and adult female wolf spi ders (Pardosa spp.) observed
with prey

Studies in winter wheat fields near Zurich

3 Results

3.1 Dominant species of wolf spiders in winter wheat

The structure of the wolf spider guild (Pardosa spp.) on the ground surface of a Swiss
winter wheat field (field 1) is presented in table 2, together with the spiders' relative
densities. In this fieId Pardosa agrestis (!festr.) and Pardosa amentata (Clerck) were
dominating, while Pardosa palustris (L.) occurred in low numbers. Overail, the ratio P.
agrestis : P. amentata : P. palwstris was 28 "/" :20'Ä : 2 o/". In all three Pardosa species, more
adult females than adult males were encountered in the field. Females carrytng an egg sac
were recorded from May to July, females carryrngyoung on the abdomen in June and July.
The proportion of immatures on the total of observed wolf spiders was low in May and

Spider species Females Females
without with
eggs or egg sac
young

ANAN

Females
with

young

ANA

Total

P. agrestis 15-31 May
1-14 June

15-30 June
1-14 July

15-31 July
Total

Field 1

Field 2

0 (8) o (8)
0 (18) 0 (7)
4 (e2) ls (86)
0 (11) 1 (32)
1 (24) 1 (2e)

5 (153) 17 (162)

0 (1) 0 (0) 0 (25) 0 (0) 0 (26)
0 (0) 2 (6) 0 (10) 0 (5) 2 (21)
0 (1) 7 (24) 0 (13) 0 (3) 7 (41)
0 (0) 0 (6) 1 Qa) 0 (0) 1 (26)
0 (2) 0 (0) 0 (0) 0 (0) 0 (2)

0 (4) e (36) 1 (68) 0 (8) 10 (116)

0 (4) 4 (10) 3 (12) a Q) 7 (28)

(2e) 0 (0)
(44) 0 (0)
(4s) 0 (4)

(183) 1 (16)

QaD 4 (4)
(3) 0 (4)

6
0

0 (2) 0 (0) 0 (18)
0 (73) 0 (8) 0 (106)
1 (113) 2 (42) 22 (333)
3 (e5) 0 (4) 4 (142)
1 (16) 0 (4) 3 (73)

5 (2ee) 2 (s8) 2e (672)

P. amentatd

P. palustis

Pardosa spp. (imm)

P. agrestis
plus
P. palustrisl

Pardosa spp. (imm) Total

Total (field 1 plus field 2)

0
2
1

2
4
0

e (51 1) 5 (38)

15-31, May
1-14 June

15-30 June
1-1.4 J:uJy

15-31 July
Total

Total

Total

1,5-31 May
1-14 June

15-30 June
1-14 Juiy

15-31 July
1-14 Aug.

Total

(108)
(62)
(4e)
(71)

(133)
(28)

1,3 (451) 27

2
)
0

10

9
4

(67)
(t7)

(5)
(1 1e)
(177)

(3s)

(2a)

4 (165)

8 (204)
4 (123)
2 (1.03)

1,4 (38e)
27 (531)s (7a)

54 (t420)

2 (e8)

18 (612) 57 (628) 18 (8e0) 7 Oaq t06 (24ee)

4 = number of spiders with prey, N = number of observed spiders.

' In{ield_2, data fbr P. agrestis and P. palustris were pooled together: P. agrestis was the dominant
wolf spider in this winter whear field.
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June (<1 7o, counting only immatures that had already left the mother's abdomen) and

increased ro up to 28 % by the second half of July. The relative density of Pardosa sPP. w_as

lowest from May to mid-June (<20 spiders observed/hour) and increased with the

progressing g.o*ittg season, reaching a maximum in the second half of July (>40 spiders

observed/hour) (table 2).

rabte 2' Structure t'n'*;:"':i,*",T'iä?#.fff#'.filü,"n'.fi ground surrace in a winter

Values in this table represent numbers of spiders observed per hour

Similar seasonal and age structure patterns were observed in the wolf spider guild of the

other winter wheat field (field 2). However, the species composition of the wolf spider

guild differed somewhat in field 2, with P. agrestis and P. palustls dominating, and with P.

imentata occurring in low numbers. Overall, the ratio P. agrestis:P. palwstris:P. amen-

tata was 75 "/" : 24 "/" : l tÄ.

P. agrestis and P. palustris reach average adult body lengths of ca.7 mm in females, and

of ca. 5 mm in males. P. amentata is slightly larger.

l5-31 Mav

1-14 June

15-30 June

1-1.4 luJy

15-31 July

Mean

P. agrestis (adt)
P. amentata (rdt)
P. palustris @dr)
Pardosa spp. (imm)'

P. agrestis (adt)
P. amentata (a.dr)
P. palustris (adt)
Pardosa spp. (imm)'

P. agrestis (adt)
P. amentata (adt)
P. palustris (adt)
Pardosa spp. (imm)'

P. agrestis (adt)
P. amentata (adr)
P. palustris (adt)
Pardosa spp. limm)l

P. agrestis (adr)
P. amentata (adr)
P. palustris (adr)
Pardosa spp. (imm)'

P. agrestis (adr)
P. amentata (adt)
P. palu*ris (adt)
Pardosa spp. (imm)t

3.0 3.7
.4 9.3

7

1.8 8.9

- 2.1
)

5.5 14.4
.06 2.4
.2 1.0

t:

5.0 10.1
.4

-.2

3.38 11..28

.17 3.52

.04 .50

1.9.3

3.8
.4

6.7
9.7

.7
1.1

1*2

10.7
2.1.

.2

-13.0

19.9
2.5
1..2

.06
,5J
20.9

3.8
.4

J.tl
28.9

15.1
.4
.2

28.1
4t8

55
96

100

1.9

100
100

83839
100 48 24
100 50

72 47 1.7

96338
83 40 10

14.66 77 57 8

3.70 95 80 4
.54 93 64 4

6.61
B5T

92
100
100

67

100

73
76

100

33

I Here only rhose immature wolf spiders
abdomen and were foraging individually.

were counted which had already left the mother's

Spider species Males Females Total
(M) (F) (M+F)
No. spiders obs./hour

Females

% with % with
egg sac young

7o females
of total
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3.2 Natural diet

The natural diets of Pardosa spp. in two winter wheat fields near Zurich are represented in
table 3. A considerable portion (ca. 40-50 %) of the prey items were strongly masticated
by the spiders' chelicerae and thus not identifiable (wolf spiders have the habit of chewing
down a killed prey organism to a meat ball with their chelicerae; see Discussion). In both
fields the spiders' prey consisted exclusively of arthropods of the classes Insecta and
Arachnida.

In field 1, Diptera (26% by numbers) and aphids (20 %) constituted the major
components in the wolf spiders' diet (table 3).

In field 2, Collembola (25%) and aphids (117o) constituted the wolf spiders'primary
diet; other essential components were Diptera and spiders (table 3).

The Collembola found in the spiders' natural diet mostly belonged to the suborder
Arthropleona le.g. family Isotomidae, and Orchesella villosa (Geoffroy) of the family
Entomobryidae].

The Diptera identified as wolf spiders' diet belonged to the following families:
Dolichopodidae (Dolichopus longicornis Stann), Opomyzidae (Opomyza florum Fabr.),
Drosophilidae, Scatophagidae, Anthomyzidae, and Muscidae.

The aphids captured by the spiders were identified to be so-called cereal aphids
(apterous and winged Metopolophium dirhodum \7alk., apterous Rbopalosiphum padi L.,
and apterous Sitobion aaenae F.). Adult Carabidae, which were abundant on the ground
surface of these winter wheat fields - as assessed with pitfall traps (Nvrrrrrn and BnNz,
unpubl. data) - were missing in the wolf spiders' food.

In nine observed cases of predation, the size of the wolf spider and its prey was
measured. These spiders had killed prey of a size between 0.25- and 0.8-fold their own
size. The nine prey items had an average body length of 3.8 mm (range: 1.5-5 mm).

3.3 Prey capture rates

Data on numbers of immature, adult male, and adult female wolf spiders (Pardosa spp.)
found with a prey between the chelicerae are compiled in table 1. Of about 2500 wolf
spiders observed in both fields, only 106 (: 4.2 %) held a prey between the chelicerae.

In adult P. agrestis, the proportion of feeding spiders was significantly higher for
females (without egg saclyoung) than for males (p < 0.05, 12-test for 2 x 2 conrlngency
tables). Furthermore, in adult P. agrestis the proportion of spiders with prey was
significantly lower in females carryrng an egg sac than in femaies without eggs or young
(p<0.01). The percentages of all adult females combined (pooled data of femaies with/
without eggs or young) did not differ significantly in the two species P. agrestis and P.
amentata (p > 0.05).

The spiders' prey capture rates (b) were estimated with formula 2, using the following
vahrcs: T6 : 49.4 and 47.5 for respectively adult male and female P. agrestis (based on data
of table 4), zu-vahes caculated from data given in table 1. \fle came to the following
estimates of spiders' prey capture rates in winter wheat fields (table 5): Adult female P.
agrestis, not carrying an egg sac or young, may capture an average of a little more than
1 prey per day (b = 1.33). Adult male P. agrestis or females carrying young on rhe abdomen
may capture an average of I prey about every second to third day (b :0.40 and 0.44
respectively). An adult female P. agrestis, carrying an egg sac, may capture an average of 1

prey about every fifth day (b = 0.21). Calculating the prey capture rate for all adult female
P. agrestis combined (pooled data for females with/without egg sac or young) leads ro a

va].ueofb<7.
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Prey Males
x+SE

Females
r+sE

Aphidina
Diptera (small)
Heteroptera (small)
Thomisidae (imm)
Lycosidae (imm)

Mean value

N = number of feedings.

68.86 + 15.94 (N=Z)
30.05 + 9.43 (N:11)
66.81 + 12.68 (N = 8)
64.00 + 24.70 (N = 5)
7730 + a.61 (N= 15)

49.40

55.71 + 15.66 (N = 7)
57.75 + 37.73 (N = 4)
47.5A + 13.74 (N:8)
68.13 + 15.43 (N=4)

8.31 + 1.03 (N:11)
47.48
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Table 4. Average time ([, in min) spent for the processing of one prey item by adult males and

females oI Pardosa agrestis at room temperature in the laboratory

Table 5. Estimates of the daily prey capture rates of adult Pardosa agrestis (f.emales and males) in a

winter wheat field (field 1)

Sex and condition of spider 7o spiders feedingr
(w)

Handling time2
(r)

Prey/spider/day
b=(6w)/(T)

9 (without eggs/young)
? (with egg sac)

? (with young)
I (all)i
d

10.5 AB
1..7 A
3.5
4.6
3.3 B

47.5
47.5
47.5
47.5
49.4

1.33
.21,

.44

.58

.44

l Assessed in the winter wheat field (see table 1). Same letter in a column indicates statistically
rignifi."nt differences (p <0.05,12;. - ) Assessed in the laboratory (see table 4;. - I Pooled data for
all adult females (with and without egg sac or young)'

4 Discussion

4.1 Dominant species of wolf spiders in winter wheat and other crop fields

In our study in winter wheat fields P. agrestis amounted ß >-75'/' of all Pardosa spp.It
also constituted >75'/" of all Pardosa spp. sampled with pitfall traps in the same site

(Nvrnrrrn and BENZ, unpubl. data). Moreover, P. agrestis was found to be the dominating
wolf spider in crop fields in Austria (Tnerrn et al. 1977), the German Democratic
Republic (Grrrnn 1963; Brvrn 1981), and Poland (Cza6,l' and Goos 1976;Luczu1979).
It can be characterized as an "agrobiont" species (Lucztx1979).

4.2 Prey spectrum of wolf spiders

The diets of wolf spiders (Pardosa spp.) in Swiss winter wheat fields were found to be

composed primarily of small, soft-bodied arthropods, which confirms our previous studies

on wolf spiders' diets in meadow and forest habitats in eastern Switzerland (NvnEnrrn and

BnNz 1979b,1981; Nvrprrrn 1982).

By comparing our data on woif spiders' natural diets with those from literature
(table 6), thi foliowing general pattern is emerging: wolf spiders' natural diets are diverse,

characterizing these spiders as non-specific feeders (generalist predators). The four ar-

thropod groups Diptera, Hemiptera, Collembola, and Araneae evidently represent world-
wide the major components in the diets of small and medium-sized wolf spiders, as already

stared by YnencaN (1975) and Nyrnnrtn and BrNz (1931). Small Diptera, Collembola,
and Homoptera have been found to occur in high numbers in wolf spiders' preferred
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habitats, as assessed with pitfall traps (NyFFELrn and BrNz, unpubl. data). Hence, there is
a high probability of predator/prey encounters between wolf spiders and these three insect
groups, and since those insects fit ideally into the wolf spiders'prey preference range, as

evidenced by laboratory feeding experiments (Nvrru-rn and BrNz, unpubl. data), such
encounters often result in predation. Besides, wolf spiders frequently collide with con-
specifics, which may lead to considerable levels of cannibalism (Eocln 1969; FrrroN
1969; Herrexorn 1970; Scnarrrn 1974).

The observed feeding patterns (table 6) seem to be restricted to small and medium-sized
wolf spiders. In contrast to this, large-sized wolf spiders were observed feeding on large
(including hard-bodied) insects, e.g. of the orders Lepidoptera, Coleoptera, and Ortho-
ptera as well as on Araneae (KurNzr-En 1958; Frrcn 1963; Vnrrcour et al. 1.963, 1967;
Nvnnnrnn et al' 1986)' 

4.3 prey capture rates of wolf spiders

In various field studies (table 7) it was observed that the proportion of wolf spiders holding
a prey between the chelicerae was (10 7o.

In our study in winter wheat fields the prey capture rates for adult wolf spiders were
estimated to be a little less or more than 1 small-sized prey item/spider/day. Studies in
other habitats gave estimated values of the same magnitude (<1 preylspider/day) {or
medium-sized wolf spiders of the genera Pardosa and Pirata (Eocan 1969, 1.970; Scnerrrn
1974; Nvrnrren and BENz 1979b, 1981).

The wolf spiders' prey capture rates in the field appear to be low (only 106 feeding
events observed during 104.5 hours). Comparatively, much higher prey capture rates of
wolf spiders were observed in the laboratory if food was offered ad libitum. At artificially
high prey densities, up to >-20 small-sized prey were killed per adult Pardosa per day
(Krssun 1971; HenorraeN and TunNnurr 1974).

Thus, wolf spiders evidently consume less food in the field than they take in the
laboratory when prey is offered ad libitum. Several authors stated that in the fieid wolf
spiders were observed in a condition of underfeeding (Mrvasnrra 1968a; Hacsrnuu 1970;

Krssrpn 1973; Bnrvr'.mvrn and Jozwu< 1975). For instance, Mrv.qsnr:ra (1968b) found in a

species of wolf spider that the carapace width distribution of field specimens was somewhat
similar to that of every fourth day feeding in the laboratory, suggesdng poor feeding
condition in the field. Regarding the malnourishment of wolf spiders in the field,
Bnnyurvrn and Jozvrr (1975) assume that insufficient food would be a condition often
observed among those predators which are characterrzedby great resistance to hunger, but
that such animals would compensate their low food consumption by high food assimila-
tion. The wolf spiders' habit of chewing down a killed arthropod to a meat ball with their
chelicerae appears to be such a compensating mechanism, maximizing food assimilation by
enabiing the spiders to extract a maximum amount of energy from a prey organism. Eocen
(1971) found food assimilation values of ca. 80 oÄ for Pardosa. Besides, other feeding
mechanisms operate to maximize food utilization by wolf spiders, e.g. the ability to
capture multiple prey (RovNnn and KNosr 1974), to scavenge (KNosr and Ro.,xrn 1975),
and to starve for a considerable time (ANornsox 1974).

In this study the prey capture rates of adult spiders were lower in males than in females
(without egg sac or young). In hunting spiders of other families, the prey capture rates of
adults were also found to be lower in males than in females (HevNrs and Srsolnvrc 1966;
MuNreppeN and Cneoe 1970; HonNn* 1972; Funure 1977; Jtct<soN 1977). The sex

specific prey capture rates of adults may be explained by sexual dimorphism, the larger
sized females being expected to capture more prey in order to satisfy their higher energy
demand.
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4.4 Importance of wolf spiders as natural control agents of pest insects

Since prey capture rates of adult wolf spiders were estimated to be <1.3 preylspider/day
and since aphids constituted ca. 10-20 o/" of the total prey, we assume that on the average

less than 2 aphids per week are killed by one wolf spider. Luczer (1975) estimated the
numbers of Pardosa spp. in Polish cereal fields at ca. 1 individual/m2.lf this density
estimate is solid, one can expect only iess than 2 aphids/m2/week to be killed by wolf
spiders in such a situation.

Ali identified aphids found a wolf spiders' prey in winter wheat fields belonged to three
species of cereal aphids (/1. dirhodwm, R. padi, and S. aoenae) which are considered to be

pests of the cereal fields (VrcrrnueN and \Tnarrrw 7979). Hence, as predators of cereal

aphids wolf spiders can be considered beneficials. Beside wolf spiders, spiders of other
families were observed to be predaceous on cereal aphids (Nrrrtrrn and BENz 1982).For
instance, aphids (including cereal aphids) constituted almost 40 % by numbers of the prey
captured by micryphantid spiders on the soil surface of winter wheat fields near Ztrich
(Nvrnerrn and BpNz 1988). Further investigations will be necessary to q:uantify the impact
of wolf spiders and other spiders as predators of cereal aphids.
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Zusammenfassung

Zur NahrungsörriÄ:,#!,,r,t::i;,;l:1,#;#:,1';,y,1!;;!,:;"," (pardosa spp )

Die Prädatorenaktivität von Wolfsspinnen (Pardosa spp.) wurde in schweizerischen $Tinterweizenfel-
dern studiert. In den untersuchten Weizenfeldern dominierten die folgenden \üolfsspinnenarten:
Pardosa agrestis (I /estr.), Pardosa amentata (Clerck) und Pardosa palustris (L.), wobei P. agrestis
>75f" allir beobachteten Pardosa spp. stellte.

Auf Grund dieser Studie müssen rVolfsspinnen als unspezialisierte Prädatoren (Nahrungsgenerali-
sten) von kleinen, weichhäutigen Arthropoden der Klassen Insecta und Arachnida charakterisiert
werden. Vierzig bis 5O % der Biutetiere wiren stark deformiert und deshalb unidentifizierbar (mittels
der Cheliceren-zu einem Fleischballen zusammengekaut). Diptera, Collembola und Blattläuse waren
die vorherrschenden Komponenten der Spinnennahrung (zusammen ca. 80"/" der identifizierbaren
Beutetiere). Nur 4 7o der^ ca. 25OO beobachteten Wolfsspinnen trugen eine Beute zwischen den
Cheliceren. Basierend auf der im Freiland beobachteten Freßhäufigkeir und der im Labor gemessenen

,,Handlungszeit" wurde geschätzt, daß ein adultes lVeibchen von P. agrestis (ohne Kokon oder
Jungtiere äuf dem Abdomen) im Durchschnitt etwas mehr als 1 Beutetier pro Tag fing; die
Beuiefangrate von adulten Männchen und kokontragenden (bzw. Jungtiere tragenden) Weibchen von
P. agrestis wurde auf < I Beutetier pro Spinne pro Tag geschätzt. Die Wolfsspinnen wurden beim
Erbeuten von schädlichen Getreideblattläusen (Metopolophiwrn dirbod.wrn\X/alk., Rhopalosiphum padi
L. trnd Sitobion aoenae F.) beobachtet, was darauf hinweist, daß diese Spinnen Nützlinge sind. Die
Resultate wurden mit Daten aus der Literatur verglichen.

References

Ir.rrrnNerroNer- Rrcn Rrseencn INstrrurr, 1974t Ann. Report for 1.973. Los Baffos, Philippines.
AnornsoN, l. F., 1974: Responses to starvation in the spiders Lycosa lenta Hentz and Filistata

hibernalis (Hentz). Ecology 55, 576-585.
Bnvrn, R., 1981: Zur Dynamik der Spinnen- und 'Süeberknechtfauna auf einer Kulturfläche mit

wechselndem Pflanzenbestand im Verlaufe von 5 Jahren im Raum Letpzig. Faun. Abh. Mus.
Tierk., Dresden, 8, 119-130.

Bnrvueven, A.; Jozvrr<, J., 1975: Consumption of wandering spiders (Lycosidae, Araneae) estimated
in laboratory conditions. Bull. Acad. Pol. Sci., C\. lI,23,93-99.



Feeding ecology and. predatory importance of wolf spiders 133

Czeyre, M.; Goos, M' 1976: The spiders (Aranei) of sugar-beet fields in Pawlowice Wielkie near
'Wroclaw. Pol. Pismo Entomol. 46, 179-1.85.

DreN, D. A.; Srrnr_rNc, $7. L.; HonNrn, N. V., 1982: Spiders in easrern Texas cotron fields. J.
Arachnol. 10, 251-260.

Daaw, D. A.; SinnuNc, $f. L.; Nvnnnrrn, M.; BnreNs, R' G', 1987: Foragjng by selected spider

predators on the cotton fleahopper and other prey. Southwestern Entomol. 12,263-270.
Eoi,tn, 'Sü. D., 1969: Prey and piä"to.t of the ioif spider Lycosa lugwbris.l. Zoo\., Lond', 159,

40541.1.

- 1,970: Prey and feeding behaviour of adult females of the wolf spider Pardosa d'tnentatd (Clerck)'
Neth. J. Zool. 20, 487491.

- 1,971: A.p..tr of the ecological energetics of the wolf spider Pardosa (Lycosa) lugwbris (Iü/aI-
ckenaer). Oecologia, Berlin, 7, 136-154.

Fnr.roN, C., ßeS: Cännibalism in Pirata piraticws (Clerck). Bull. Brit. Arachnol. Soc' 1, 23.

Frrca, H. i., tgel, Spiders of the University of Kansas Natural History Reservation and Rockefeller
Experimentai Trait. Univ. Kans. Mus. Nat. Hist. Misc. Publ. 33, 1-20?'.

Fo*o,'M. J., 1978: Locomotory acriviry and rhe predation strategy of the wolf sprder Pardosa

o*ertaia (Clerck) (Lycosidae). Anim. Behav. 26,31-35.
Funura, K, t\ZZ: Erraiuätio.r of spiders, Oxyopes sertattl.s and O. ba.dius (Oxyopidae), as a mortality

facto, of qypsy morh, Lymantiia dispar (Lepidoprera: Lymantriidae) and pine moth, Dendrolimus
spectabilil'1Läpidoptera: Lasiocampidae). Appl. Entomol. Zool. 12,313-324.

Garrnn, H., 1.963: Die Spinnen- und S0eberknechtfauna nordwestsächsischer Felder (Die Evertebra-
tenfauna mitteldeutscirer Feldkulturen Y). Z. ang. Zool' 50,257-272.

Crrrueuw, VI.\W., 1977: Ökologische Untersuchuigen zum Beutefang und Analyse_der Beutefang--

handlung bei \wolfspinnen dir Gattung Pirata-(Araneae: Lycosidae). Ph.D. thesis, univ. of
Kaiserslautern, FRG.

- 1978: Untersuchungen zum Nahrungsspektrum von Sfolfspinnen (Lycosidae) der G*tung Pirata.
Mitt. dtsch. Ges. al1g. angew. Entomol., Kiel, l, 63-66'

Gn-cNsrnöÄa, rJ., 1973:"Prtfä11 traps for studying the activity of groundliving spiders (Araneida)'
Aquilo, Ser. Zool. 14, 93-98.

H.ocsio,r"r, D. \ü., 1970: Ecological energetics of the spider Tarentula kocbi (Araneae: Lycosidae).
Ann. Entomol. Soc. Am. 63' 1297-1304.

Her-reNorn, H., ß7A: Prey, cannibalism and microhabitat selection in the wolf spiders Pardosa

chelata (O. E. Müller) and P. pullata (Clerck)- Oikos 21' 337-340.
HanouaN,'T. M.; TunNrr"", Ä. L' igZ+: The interaction of spatial heterogeneity, _predator

.ompetition and the functional response to prey density in a laboratory system of wolf spiders

(Araneae, Lycosidae) and fruit flies(Diptera. Drosophilidae). J. Anim. Ecol. 4J' 7l-86'
HaiNrs, D. L.;'Srsolnvic,P., 1966: Predaöry behavioiof Philodromus rufus\/alckenaer (Araneae:

Thomisidae). Can. Entomol. 98' 113-133.
HonNan, N. V., tqZZ: Metapbidippus gaktbea as a possible biological control agent. J. Kans.

Entomol. Soc. 45, 324-327.

JecrsoN, R. R., tgiZ: Prey of the jumping spider Phid.ippus johnsoni (Araneae: Salticidae). J'
Arachnol, 5.145-149.

Knssr-rn, A., töZl.: Relation berween egg production and food co!$rmption in species.o{ the genus

Pariosa (Lycosidae, Araneae) under"äxiperimental conditions of fooil-abundance and food-short-
age. Oecologia 8, 93-109.

- t\zl: A coÄparatir" study of the production of eggs in eight Pardosa species in the field
(Araneida, Lyiosidae). Tiidschr. Entomol. 116, 2347.

KrniraNr, K., 1d79. Pest management in rice. Annu. Rev' Entomol. 24' 279-312.

KrnrrnNr, K.; l(evennn+, S.;Snsnre,, T.; Nnxasulr, F., 1972: Quantitative evaluation of predation
by spid".. on the green rice leafhopper, Nephotettix cincticeps Uhler, by a sight-count method'
Res. Popul. Ecol. 13, 187-200.

Kposr, S. Ii; RovNnn, I. S., tezs: Scavenging by wolf spiders (Araneae: Lycosidae). Am. Midl. Nat.
93,239-244.

Knans, C. J., 1985: Ecology: the experimental analysis of distribution and abundance, 3rd ed. New
York: Harper & Row.

KurNzr_rn, E.1., tlSa: Niche relations of three species_of lycosid spiders. Ecology 39,494-50A.
Locxnr, G. H.; MIrr-rocn, A. F., 1'951'/53: British spiders. Vol. I/II. London: Ray-Society. 

-
Locrrr, G. H. j Mrrr-rocr, A. F.; Mr,nnrrr, P., 1.974: British spiders. Vol. IIL London: Ray Society.

Luczex, 1., 1,975: Spider communities of the crop-fields. Pol. Ecol. Stud. 1, 93-110'

- 1979: Spiders in-agrocoenoses. Pol' Ecol. Stud. 5, 151-200.
Mresrrrre, K., 1968ä: Quantitative feeding biology oI Lycosa T-insignita Boes. et Str. (Araneae:

Lycosidae). Bull. Nat. Inst. Agric. Sci., .[apan, C no.22,329-344.

- tie3b: Grä.th and deuelopmänt of Lyioia T-insignita Boes. et Str. (Araneae: Lycosidae) under
different feeding conditioni. Appl. Entomol. Zool 3' 81-88.



134 M. Nyffeler and G. Benz

MuNreleex, R.; Cneoe, H. L., 1970: Biology of the crab spider, Misurnenops celer. Ann. Entomol.
Soc. Am. 63, 1718-1722.

Nvrrtrrn, M., 1982: Field studies on the ecological role of the spiders as predators of insects in
agroecosystems. Ph.D. thesis, Swiss Fed. Inst. Technology,Zurich.

Nvrrtrrn, M.; BrNz, G., 7979a: Zur ökologischen Bedeutung der Spinnen der Vegetationsschicht
von Getreide- und Rapsfeldern bei Zürich (Schweiz). Z. ang. Em. 8V, 348-376.

- - 1979b: Nischenüberlappung bezüglich der Raum- und Nahrungskomponenten bei Krabben-
spinnen (Araneae: Thomisidae) und $Tolfspinnen (Araneae: Lycosidae) in Mähwiesen. Revue
suisse Zool. 86, 855-865.

- - 1981.: Einige Beobachtungen zur Nahrungsökologie der '\?olfspinne Pardosa lugabris
(Valck.). Dtsch. Entomol. 2. 28, 297-300.

- - 1982: Spinnen als Prädatoren von landwirtschaftlich schädlichen Blattläusen. Anz. Schäd-
lingskde., Pflanzenschutz, Umweltschutz 55, 120-1.21.

- - 1.987: Spiders in natural pest control: A review. J. Appl. Ent. 103, 321.-339.

- - 1988: Prey and predatory importance of micryphantid spiders in winter wheat fields and hay
meadows. J. Appl. Ent. 105, 190-1.97.

Nvrrr.rrn, M.; DraN, D. A.; Srnnrrxc, '$f. L., 1986: Feeding habits of the spiders Cyclosa turbinata
(\Talckenaer) and Lycosa rabida.Walckenaer. Southwestern Entomol. 71,795J07.

RovNnn, J. S.; Krosr, S. J., 1974: Post-immobilization wrapping of prey by lycosid spiders of the
herbaceous stratum. Psyche 81, 398415.

Scne.rrrn, M., 7974 Experimentelle lJntersuchungen zur Bedeutung der interspezifischen Konkur-
renz bei 3 Wolfspinnen-Arten (Araneida: Lycosidae) einer Salzwiese. Zool. Jb., Abt. Syst. 101,
213-235.

Snoor, R. S., 1978: Ecology o{ the wol{ spider Lycosa carolinensis Walckenaer (Araneae: Lycosidae)
in a desert community. J. Arachnol. 6,53-64.

Suwa, M., 1986: Space partitioning among the wolf spider Pardosa dnentata species group in
Hokkaido, Japan. Res. Popul. Ecol. 28,231.-251.

Trr,trnn, K.; Aussnnr-ncrrr.rnn, J.; MuxctNesr, F., 1977: Vergleichende Fallenfänge von Spinnen und
Käfern auf Acker- und Grünlandparzellen bei Innsbruck, Osterreich. Pedobioiogia, Jena, 17,
389-399.

ToNcroncr, P., 1966: \Volf spiders of rhe Pard.osa monticola group (Araneae, Lycosidae). Bull. Mus.
Comp. Zool. (Harvard) 134, 335-359.

VrcrrnuaN, G. P.; Wnerrnw, S. D., '1.979:. The biology and pest status of cereal aphids (Hemiptera:
Aphididae) in Europe - a review. Bull. Entomol. Res. 69, 1-32.

li(nrrcoun, W. H.; ExuNn, H.; HuNrnn, R. C., 1963: Spiders of the Arkansas cotton field. Ann.
Entomol. Soc. Am. 56,653-660.

'\ünr:rcortn, $ü. H.; Hrrn, J. M. R.; Eesow, R. R., 1967: Wolf and lynx spider life histories. Univ.
Arkansas, Div. Agr., Dept. Ent., Mimeo. Rep. to NSF, 1-142. Cit. Nvrmrn, M.; BrNz, G.,
1981.

Yre.ncr,N, K. Y., 7975t Prey and periodiciry of Pard.osa ramulosa (McCook) in alfalfa. Environ.
Entomol. 4, 1.37-141.

YnenceN, K. V.; DoNoelr, C. D., 1.974: The spider fauna of alfalfa fields in northern California.
Ann. Entomol. Soc. Am. 67,681482.

Autbors' address: Dr. sc. nat. MenrrN Nvrretrn and Prof. Dr. phil. Gronc BnNz, Department of
Entomology, Swiss Federal Institute of Technology, ETH-Zenrrum, CH-8092
Zrrich


