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Webs, diet, and fecundity of Theridion impressum (Araneae: Theridiidae)
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Abstract. Data on the webs, prey spectrum, density and fecundity of Theridion impressum from three different habitats [fields of 
sunflower, fiddleneck (Phacelia), and apple trees] are presented and discussed. The volume of webs were found to vary between 5 
(the first free instar) to 117 cm3 (subadult and adult specimens). The mean density of adult spiders per plant was 0.7 (sunflower), 1.5 
(fiddleneck) and 1.2 (per apple branch). Spiders preferred to build webs in the upper part of vegetation or at the extremities of tree 
branches. The prey spectrum was assessed by collecting webs and identifying their contents. Prey items were primarily aphids 
(73%), Diptera (7.5%), and Coleoptera and Hymenoptera (both 5.4%). Pests comprised 90% of the prey; the remaining 10% was ac
counted for by natural enemies, pollinators and other insects. The number of insects captured in webs differed among study habitats 
(sunflower > fiddleneck > apple tree) though this difference was not statistically significant. Due to greater numbers of aphids in 
webs on sunflower, the mean prey length was significantly smaller on sunflowers than in other plots. An index of fecundity was ob
tained by counting the number of eggs in eggsacs. This varied from 48 to 156 per eggsac and was not significantly different between 
study plots. The number of eggs was strongly correlated with numbers of prey captured per spider.

INTRODUCTION

Serious study of the importance of spiders for the con
trol of insect pests started fairly recently (e.g. Kiritani et 
ah, 1972). This pioneering research focused on the whole 
community of spiders. Later investigations concentrated 
on a single or a few species of spiders considered to be 
important for biological control. Examples are Cheira- 
canthium mildei L. Koch in citrus apple trees in Israel 
(Mansour et al., 1980), Philodromus cespitum (Walcke- 
naer) and Araniella opistographa (Kulczynski) in apple 
trees in Germany (Klein, 1988), Araniella cucurbitina 
(Clerck) in apple trees in Latvia (Anchipanova & Shtern- 
bergs, 1987), and Lepthyphantes tenuis (Blackwall) in ce
reals in Great Britain (Samu et al., 1996). Autecological 
studies of biology, life-history, foraging, diet etc. yield 
important and valuable information. Such data are, how
ever, still rather scarce (Sunderland, 1991).

During a five-year investigation of spiders in various 
agroecosystems (such as crop fields and commercial ap
ple trees) in the Czech Republic (e.g. Pekâr, 1999a), a 
few species of spiders were found to dominate these habi
tats. Among them Theridion impressum L. Koch was the 
most abundant canopy species. It is one of the most com
mon spiders in Europe so there is quite a lot known about 
its biology (e.g. Nielsen, 1932; Kirchner & Kullmann, 
1975), although some aspects still remain to be unveiled. 
This species prefers to construct webs on low vegetation. 
The web is a dense, tangled, three-dimensional structure 
that incorporates a central retreat (Roberts, 1995). The 
most remarkable and well-known fact about this species 
is that the female feeds young spiderlings by regurgitation 
(Kullmann, 1969). In my research, I aimed to collect data 
necessary for parametrisation of variables (such as web 
density, mean abundance, and fecundity) that are going to 
be used in a mathematical model simulating the popula
tion dynamics of this species.

MATERIAL AND METHODS

The investigation was carried out in Prague-Ruzyne, the 
Czech Republic, in the area surrounding the Research Institute 
of Crop Production. Since this spider species occurs in a wide 
variety of habitats, three different plots were used in the study. 
A plot of sunflower (230 nf), a plot of fiddleneck {Phacelia 
tanacetifolia) (960 nr), and an apple tree plot of 20-year old 
“Spartan” trees (1,430 nf). None of the study plots were treated 
with agrochemicals during the study.

The investigation included estimation of web volume, spider 
density, web site quantity, prey spectrum, and fecundity. Web 
volume was estimated by measuring the three dimensions. Since 
the web volume was less than obtained rectangular volume, the 
figure was multiplied by 2/3 to acquire a better estimate. Thirty 
webs were measured for each of three developmental stages; ju
venile webs on 24 April, subadult + adult webs on 22 June, and 
webs of the first free-living instar on 26 August 1998.

On each plot, the number of sub-adult or adult spiders was 
counted on 25 randomly chosen plants or branches on 1 July 
1998. At the same time the number of possible web sites was es
timated as the number of leaves/twigs per plant (sunflower and 
fiddleneck) and per 50 cm of branch (apple tree) in 15 replica
tions.

The prey spectrum was assessed by collecting entire webs on 
three dates; 1, 15, and 29 July 1998. A two-week sampling in
terval appeared to be sufficient for the study of web contents. 
Six webs were collected from each study plot on each date. Cap
tured insects were then picked out and identified in the labora
tory. Identification was the most difficult task since more than 
90% of the insects readily disintegrated as they had been sucked 
out by the spider. Sucked aphids were recognised from exuviae 
by pigmentation. Therefore, many insects were identified only 
to order or family.

An index of fecundity was obtained by collecting 20 eggsacs 
on each study plot on 15 July 1998. Eggsacs were opened in the 
laboratory and the number of eggs counted. In addition, the di
ameter of 25 eggs was measured.

Because some of the data obtained did not meet assumptions 
(homogeneity of variance and normal distribution) required for
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parametric statistics, 3-sample randomization tests (Manly,
1997) were used to test for differences between plots.

RESULTS AND DISCUSSION

Webs
The web volume increased as the individuals became 

adult. Spiders in the first free-living instar often made 
webs below the lower surface of leaves. Mean web vol
ume (± SE) was 5.0 ± 1.13 cm3. Later instars occurring in 
spring constructed larger webs (64.3 ± 13.9 cm3) which 
were spun between two stems of plants or twigs of tree 
branches. Subadult and adult spiders made webs (mean 
volume 117.6 ± 12.2 cm3) in the same way as immatures.

Since a three-dimensional web requires many supports, 
T. impressum made its web among twigs. There were on 
average 7.2 ± 0.41 leaves per 70 cm tall sunflower plant,
5.1 ± 0.33 twigs per 50 cm tall fiddleneck plant, and 6.85 
± 0.59 twigs per 50 cm long branch of an apple tree. So if 
all web sites were occupied there could be up to 7 
subadult or adult spiders per plant or branch. However, 
this investigation revealed that there were only 0.73 ± 
0.02 spiders per sunflower, 1.5 ± 0.61 per fiddleneck, and
1.2 ± 0.14 per apple branch. Such a low number could re

sult from preference for a specific site position as 72% 
(n = 90) specimens were observed to build webs in the 
upper part (> 2/3 of height) of vegetation or at the ex
tremities of tree branches. Other factors such as interspe
cific competition may have contributed to the low density 
to a certain extent. Which factors (and to what extent) are 
responsible for this effect remains to be investigated.
Prey spectrum

The prey spectrum is displayed in Table 1. In total 963 
individual insects and one spider were collected from 
webs. Nine percent of captured insects had not been 
sucked out by the spiders and so there were probably 
cases of superfluous killing or prey avoidance. Aphids 
were the most frequent prey on all plots (73% on 
average), followed by Diptera (7.5%), Coleoptera and 
Hymenoptera (both 5.4%). Likewise, aphids were the 
dominant prey of T. impressum in a study conducted in 
cereal fields of eastern Switzerland (Nyffeler & Benz, 
1979; Nyffeler, 1982) and in an investigation carried out 
in an apple tree in Kazakhstan (Sheikin & Tarabaev, 
1990). Although most of the captured insects were pests, 
other insects such as predators (adults of Chrysopa car-

Table 1. Prey spectrum of Theridion impressum. The numbers represent total prey items from 18 
webs collected in three habitats (sunflower, fiddleneck, apple tree).

Sunflower Fiddleneck Apple tree %
Araneae 0.1

Theridion impressum 1 0.1

Dermaptera 0.1

Forfícula auricularia L. 1 0.1

Heteroptera 1.9
Lygus sp. 2 7 2 1.1
Orius sp. 2 3 3 0.8

Homoptera 78.0
Psylla sp. 22 2.3
Typhlocyba sp. 10 5 1.6
other Cicadidae 3 8 3 1.5
Aphididae [Aphis fabae Scopoii,Brachycaudus helichrysi 111 176 151 72.6
(Kaltenbach), Metopolophium dirhodum (Walker)]

Neuroptera 1.1
Chrysopa carnea Stephens 3 5 3 1.1

Coleoptera 5.4
Carabidae 1 1 1 0.3
Staphylinidae 7 7 1 1.6
Agrióles sp. 1 3 3 0.7
Coccinella septempunctata L. 2 1 0.3
Phyllolreta sp. 2 9 2 1.3
Chaetocnema sp. 7 5 1.2

Lepidoptera 3 2 0.5
Diptera 7.5

Syrphldae 2 0.2
other Diptera 23 21 26 7.3

Hymenoptera 5.4
Chalcidoidea 6 7 2 1.6
Apis mellifera L. 9 0.9
Bombus sp. 1 0.1

other Apidae 2 0.2
Formica sp. 4 0.4
Lasius sp. 1 16 1.8
Myrmica sp. 4 0.4

Mean prey items / web (±SE) 24.4 (3.73) 15.3 (2.27) 13.8(2.69)
Total 439 276 249
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prey size (mm)

Fig. 1. Distribution of prey size of Tlieridion impression 
from all webs collected in three habitats.

nea, Carabidae, Staphylinidae, ants, and botli larvae and 
adults of Coccinella septempunctatd), parasitoids 
(Chalcidoidea), and pollinating insects (Apidae) were also 
preyed upon by T. inipressum. This kind of prey com
prised 10.2% of the total. Similarly, Paulian (1991) ob
served T. inipressum feeding on natural enemies 
(Chrysopidae, Carabidae, Coccinellidac and Syrphidae) in 
coni fields.

The number of prey captured in webs differed between 
study plots (Table 1). The greatest number of insects was 
caught in webs on the sunflower plot (24.4), followed by 
fiddleneck (15.3) and the least in the apple tree (13.8), 
however, the difference was not significant (P = 0.22, 3- 
sample randomization test, 4,999 simulations). This dis
tinction is primarily due to greater aphid numbers on sun
flower.

The mean length of captured insects was significantly 
smaller in webs from the sunflower plot (3.8 ±0.10 mm), 
than in webs collected on fiddleneck (4.74 ± 0.36 mm) or 
in the apple tree (4.52 ±0.15 mm) (P < 0.01, 3-sample 
randomization test, 4,999 simulations). This difference re
sults from dissimilar aphid numbers in webs on the three 
study plots. The size of aphids (approx. 3 mm) may be the 
preferred prey length for this species (Fig. 1).
Index of fecundity

The eggs were of cream colour, did not stick to each 
other and rolled freely. They had a mean diameter (± SB) 
of 0.62 ± 0.01mm and were enclosed in a greenish 
eggsac. The number of eggs per eggsac varied between

Fig. 2. Comparison of the number of eggs in 20 eggsacs of 
Tlieridion impression between the study habiats.

Fig. 3. Relationship between mean number of eggs per T. im
pression eggsac and the number of prey items caught per web 
on study plots ( •  sunflower, □ fiddleneck, ♦  apple tree).

48 and 156. Fecundity (i.e. the total number of eggs laid 
by a female during her life) varies considerably among 
spider species, from 3 in Synageles venalor (Lucas) up to 
2,500 in Cupiennius salei (Keyserling) (Foelix, 1996). 
Egg number is a function of food quality and quantity, the 
size of the spider (Kessler, 1971; Toft, 1976) and the 
level of brood care (Foelix, 1996). In other theridiid spi
ders of similar size as T. inipressum, the mean number of 
eggs was 109 (in the first eggsac) in Achaearanea lima la 
(Clerck), 26 (in the second eggsac) in Tlieridion various 
Hahn, and 83 (in the first eggsac) in Enoplognalha ovaia 
(Clerck) (Toft, 1976; 1978). These figures are very close 
to the number of eggs in an eggsac of T. inipressum. I 
have not determined how many eggsacs are produced by 
T. inipressum, but taking into an account brood-care of 
this species (Hirschberg, 1969), phenology (Pckar, 
1999b), and observations during this study it appears that 
females of T. inipressum produce a maximum of one or 
two eggsacs.

The mean number of eggs per eggsac varied between 
study plots (Fig. 2), but the difference was not significant 
(P = 0.10, 3-sample randomization test, 4,999 simula
tions). Most eggs were found in eggsacs from sunflower 
(103.4), followed by fiddleneck (89.5) and apple tree 
(84.8). The number of eggs produced was strongly corre
lated with the number of prey items captured (r = 0.92, P 
< 0.01, Pearson correlation) with a model: y = 58.1 + 
l.56*x (Fig. 3). This supports the hypothesis that, beside 
other factors [such as temperature and latitude (Lang, 
1996; Toft, 1976)], food consumption markedly affects 
fecundity (e.g. Wise, 1975; Downes, 1988).

CONCLUSIONS

Data on the biology of Tlieridion inipressum, a web
building spider commonly found in apple trees and crop 
fields, were collected. This polyphagous spider was ob
served capturing primarily insect pests, in particular 
aphids. Based on its abundance and feeding habits one 
can assume that T. inipressum is a potentially important 
control agent. In the near future, the data obtained during 
this investigation will be used for a mathematical model 
simulating the population dynamics of this species.
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