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The effects of cypermethrin on Tenuiphantes tenuis
(Blackwall, 1852): development of a technique for assessing
the impact of pesticides on web building in spiders
(Araneae: Linyphiidae)
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Abstract: The construction and design of webs are fundamental units of behaviour in spiders and can be
used as an indicator of the impact of environmental stressors (for example pesticides) on their health. Very
few studies have quantified web building by spiders that produce three dimensional webs, with the majority of published works concentrating on web building in orb weavers. An arena was developed to allow
the filming of Linyphiidae to take place during the construction of sheet webs. The methods described are
considered sensitive enough to detect the effects of exposure to different levels of the pesticide cypermethrin
on Tenuiphantes tenuis. Exposure to high levels of cypermethrin resulted in increased mortality and reduced
levels of activity detected through filming.
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Introduction
Spiders can be divided into two main categories in terms of foraging techniques; active hunting
spiders and those that capture prey by means of a web. Web building spiders comprise a large
proportion of spider species producing webs of many varying sizes, shapes and architectures.
The construction and design of a web is one of the fundamental units of behaviour in spiders
(Herbestein, Tso 2000) which can range from simplistic webs to some often highly complex
structures. All web building spiders utilise their web in some way for prey capture and some
spiders use it as a moulting or mating platform, as cocoon support, or as a sun shield (Zschokke
1994). Therefore, it is possible that exposure to environmental stressors, such as agrochemicals,
may result in disturbances in the web building activity and web appearance. However, there is
a current paucity of knowledge regarding the process of web building in many spider families
which needs to be addressed before these more applied questions are examined.
Testing the effects of pesticides on web building behaviour is limited to a handful of works
which mainly comprise of studies on two dimensional orb webs. Johansen (1967) was the first
to describe the significant disruptions to web building associated with exposure to pesticide. The
changes in the geometric pattern of the web were evident, even when low doses were sprayed
directly onto the web (Johansen 1967) which has since been shown to be a particularly efficient
collector of small droplets of pesticides (Samu et al. 1992). Subsequently, the sublethal effects
of several pesticides were tested on Larinioides sclopetarius (Clerck, 1757) (Lengwiler, Benz
1994). This was the first time that pesticides had been applied topically to web building spiders
to allow an exact amount of pesticide to be applied directly to the spiders. The effects varied
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