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Importance of spiders 
in agrocenoses
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A spider from the wolf spiders (Lycosidae) family
Photo by A. Król

Spiders just as any other natural 
enemies of harmful organisms 
and pollinating insects are among 
important beneficial organisms 
present on farmlands. They pro-
vide an ecosystem service for the 
agriculture undoubtedly contri- 
buting to the reduction of harvest 
losses and greater yields in agri-
cultural production. Supporting 
presence and diversity of spiders 
is important not only for the envi-
ronment, but also for sustainable 
functioning of human-made eco-
systems.

What should you know about spiders?

Spiders are a diverse group of predatory animals with a size of several millimetres that 
inhabit the majority of terrestrial ecosystems and spread easily by air.

Spiders are animals belonging to the Arthropoda phylum and form the Arachnida class along 
with harvestmen, mites, pseudoscorpions and other closely related groups. Spiders can be 
easily distinguished from other similar animals as their body is composed of two clearly 
separated segments – cephalothorax (anterior part) and abdomen (posterior part) joined by 
a pedicel. The cephalothorax bears four pairs of legs and two pairs of appendages ahead of 
its mouth (chelicerae 
ended with venomous 
fangs and pedipalps). 
The front part of ceph-
alothorax bears eyes in 
numbers of six to eight 
for our native species. 
An arrangement of 
eyes is a useful diag-
nostic feature for the 
identification of spider 
families. Another im-
portant feature that  
allows us to identify 
the spiders by species 
level is the structure  
of their sexual organs.

Marsh wolf-spider (Pardosa palustris) from the wolf spiders family.  
Large eyes are typical for spiders that attack their prey from a distance.

Photo by M. Stańska
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The spiders from the Linyphiidae family launching for flight on gossamer threads. 
The spun threads, which spiders failed to use for launching into air, form platforms resembling 

prey-catching webs that are used in subsequent launch attempts.
Photo by I. Hajdamowicz

Most of the spiders have rather small bodies – 1 to 10 mm in length. The distinguishing 
feature from other invertebrates’ group is the ability to produce silk that is used among 
others for construction of prey-catching webs used for hunting; construction of cocoons and 
nests; and cocoons for incubating the eggs as well as for spreading through the air on the 
threads spun from the silk, so-called gossamer.

The spiders are predatory animals that use their venom to paralyse their prey. Insects 
are their usual prey (e.g. flies, true bugs, orthopterans), but sometimes they prey also on 
other arthropods, including spiders. They developed various hunting tactics: catching in 
webs, pursuit of prey and ambushing. Webs may have various sizes and shapes, typical for  
a particular group: orb webs typical for the spiders of Araneidae and Tetragnathidae families; 
sheet-like webs constructed by the spiders of sheet-weavers (Linyphiidae); irregular webs 
observed for the representatives of cob web spiders (Theridiidae) or funnel-like webs 
constructed by the funnel web spiders (Agelenidae).

Spiders are present in almost all of the terrestrial ecosystems. They have managed to 
colonize almost all the continents (excluding Antarctic) and almost all the environments 
and climate zones on Earth. They can be usually found on the land, but they can be also 
observed while in the air, travelling – often over long distances – on long thin silk threads. 
There are also known species living in water such as diving bell spider (Agyroneta aquatica) 
and ones that can move on the surface of water (e.g. pirate wolf spiders).

Currently there are known to be over 45,000 species of spiders, whereas in Poland over 800 
hundred species have been reported.
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Erigone dentipalpis
Photo by J. Kupryjanowicz

Hammock-like web constructed by the spider  
from the sheet weaver family

Photo by M. Żabka

The most numerous families of spiders in agrocenoses

Sheet weavers (Linyphiidae)

The sheet weaver family includes mainly dark-coloured spiders of small body sizes (1-7 mm).  
Some of them on their cephalothorax have elevations, pinnacles or other appendages.  
Most of them constructs sheet-like webs, but certain species are active hunters. They live  
in leaf litter and in vegetation. Many of them travel using threads of gossamer.

In the agro-ecosystems there are namely two ground level species that have a very similar 
body length below 2 mm – Erigone atra and Erigone dentipalpis. Both species mainly feed 
on small insects and springtails. They can be often found travelling through the air on spun 
threads, which allows them to colonize new areas. This is a very important ability, especially 
in agricultural landscape, where the applied agrotechnical treatments cause constant 
changes in the environment and force animals to migrate to new areas.

Another species, found in a large 
number in cereal crops and on 
meadows is Microlinyphia pusilla. 
This species displays strong sexu-
al dymorphism: the male is black 
and shiny with a narrow abdo-
men with a body length of approx. 
5mm, while the female is slightly 
larger with a much plumper, sil-
very abdomen with a leaf-shaped 
mark. This spider constructs small 
sheet-like webs in low vegetation 
near the ground.

Microlinyphia pusilla
Photo by A. Król
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Wolf spiders (Lycosidae)

The spiders in this family are usually 
brown or grey-brown coloured with 
strong, hairy body and strong long 
legs that help them move over the 
ground and in low vegetation. They 
do not construct prey-catching webs 
but rather watch for, chase and attack 
their prey.

The wolf spider females carefully look 
after their offspring. They lay eggs 
in beige or white egg sacs attached 
to the spinnerets at the end of the abdomen. Before hatching, the females help young to 
emerge by breaking these cocoons. Then the females carry young on their abdomen until 
the spiderlings spread in search for food. From May to June they can be found in different 
environments, including farmlands, as the females move around the cocoons attached to 
the abdomen or with the spiderlings layered on their back.

Wolf-spider (Pardosa sp.) – female with  
egg sac attached to abdomen

Photo by P. Paluszkiewicz

Marsh wolf-spider (Pardosa palustris) – female with spiderlings on the abdomen
Photo by M. Stańska

On farmlands, numerous spiders of Pardosa genus can be found – marsh wolf-spider and 
field wolf-spider. They are similar with light brown colour and dark stripes on the prosoma.
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Orb web constructed by the spider  
of the orb-weaver family

Photo by I. Hajdamowicz

Orb-weaver spiders (Araneidae)

This family includes very diverse spiders 
in terms of colours, shapes and sizes  
(3-20 mm). Many of them display very 
strong sexual dimorphism, i.e. females are 
very different from males – they are much 
bigger, usually with a large abdomen with  
a colourful pattern. Sometimes there is 
also sexual cannibalism, i.e. the female 
eats the male after mating. The araneids 
construct vertical orb webs with a sticky 
catching silk spiral laid on the radii that is 
often observed in human surroundings. 
These spiders are present both in the her- 
baceous layer on the farmlands, as well as 
in the woods, where they construct their 
webs between trees, and in the gardens.

A large, easily recognizable spi- 
der is the wasp spider (Argiope  
bruennichi) found in large num-
bers in the agrocenoses. This 
species displays very clear sex-
ual dimorphism – the length of 
female body can reach up to 
20 mm, whereas for males it 
is below 5.5 mm. The colour-
ing of this spider resembles 
the colouring of a wasp, as its 
abdomen has yellow, white 
and black stripes. The charac-
teristic colouring of this spider 
and round webs with a zig-zag 
pattern allow its easy identifi-
cation.

Female of wasp spider (Argiope bruennichi) on the web 
with a characteristic zig-zag stabilizing element
Photo by Ł. Nicewicz
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Female of four-spot orb-weaver (Araneus quadratus)
Photo by M. Żabka

Another representative of araneids 
that can be found in large numbers on 
farmlands is the oak spider (Aculepeira 
ceropegia). This species can be easily 
recognized as it shows on its brown 
abdomen a very characteristic pattern 
of an oak leaf. The females reach 
approximately 15 mm in length, while 
the males are twice as small. This spider 
can be often found sitting on its orb web 
constructed among the grasses. It can 
be also seen in its hammock-like hide- 
-out located on the plant by the web.

Another spider common-
ly found in meadows is 
the four-spot orb-weaver 
(Araneus quadratus). This 
large spider (female body 
length up to 20 mm) has 
variable appearance with 
colours ranging from red- 
-brown to bright orange  
or white-yellow. The cen- 
tre of its abdomen shows 
four white dots forming 
a shape of trapeze. This 
species constructs large 
prey-catching orb webs. 

However, it is rarely seen on 
the web, much more often it 
is in its hood-like, opened-bot-
tom hideout by the web.

Female of oak spider (Aculepeira ceropegia)
Photo by Ł. Nicewicz

Four-spot orb-weaver (Araneus quadratus) the vigil by the web
Photo by M. Żabka
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Female of flower spider (Misumena vatia)  
with a colour adapted to the yellow background
Photo by Ł. Trębicki

Female of flower spider (Misumena vatia)  
with a colour adapted to the white background

Photo by E. Markiewicz

Crab spiders (Thomisidae)

These spiders can be easily reco- 
gnized by their specific shape re-
sembling crabs. The body of the  
most of the species (3-6 mm) is 
dorsoventrally flattened with two 
first pairs of legs being massive 
and directed forwards. They hunt 
actively, ambushing their prey. 
They inhabit leaf litter and turf, 
but many species live in the her-
baceous vegetation hunting on  
insects visiting the flowers. 

A numerous and easy recognizable representative of this family is a flower spider (Misumena 
vatia) that lives and hunts among the plants. As the name indicates, this spider tends to 
hunt on flowers catching animals sometimes much larger than itself such as flies, wasps or 
butterflies. This species shows large differences both in size and colours of male and female. 
The male can reach up to 4 mm and is brown with a green abdomen, whereas the female 
body length can be up to 10 mm with white or yellow colour. The female may also change its 
colour depending on its background – turns yellow on yellow flowers, white on white ones 
and on the green background it turns greenish.

Another spider presented in large numbers in the farmlands are spiders of the Xysticus 
genus. The grey-brown colouring of these spiders indicates that they are rarely found on 
flowers, rather tending to hunt among herbs, bushes or on the ground. There are also no big 
differences between sexes – the females are only slightly larger than males.

Spider of the Xysticus genus
Photo by M. Żabka
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Thickjawed spider (Pachygnatha degeeri)
Photo by J. Kupryjanowicz

Spider of Tetragnatha genus
Photo by P. Paluszkiewicz

Longjawed orbweavers
(Tetragnathidae)

The spiders in this family often 
have slim body of 3-10 mm length 
with long legs. On the front of the 
cephalothorax there are massive 
chelicerae with numerous spikes 
and teeth. They construct prey- 
-catching orb webs that in shape 
resembles webs constructed by 
orbweavers.

On farmlands, particularly in meadows, numerous spiders of Tetragnatha genus can be 
found. They can be easily recognized by their elongated body and heavily toothed chelicerae. 
These spiders are good at camouflaging themselves by adhering their entire body to the 
plant’s surface with two anterior pairs of legs directed forwards and two posterior pairs – 
backwards. In this position they resemble a part of the plant or a stick.

Another species found in large numbers on the farmlands is thick-jawed orb weaver 
Pachygnatha degeeri. Its body is not as strongly elongated as in the case of Tetragnatha, 
with chelicerae and legs also being shorter. These spiders can be found not only among 
herbaceous vegetation, but are also abundant in leaf litter and turf. The mature spiders are 
active hunters looking for their prey and the young ones construct prey-catching webs.
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Importance of spiders for reducing  
number of crop pests

Spiders can reach very high numbers in the terrestrial ecosystems, where they control 
abundance of other animal groups, including pests in the agrocenoses.

The presence of the spiders in 
almost every terrestrial eco-
system as well as the fact that 
they are predators, make them 
an important element of many 
food webs. Most of the spiders 
are polyfags – they are not 
specialized in food, feeding on 
numerous species of live prey, 
mainly insects.

Due to their large amount in the 
ecosystems, they have strong 
impact on the environment and 
play very important role in reg-
ulating the abundance of their 
prey.

The densities of spiders on 
the farmlands are variable 
during the growing season 
and depend on the type of 
crop. For example, in the 
cereals in Europe, spider 
density was found to reach 
up to 600 individuals/m2.  
The studies conducted in 
several countries of West-
ern Europe indicated that 
groups of ground spiders 
are dominated by small 
spiders (1-3 mm) of the 
sheetweavers – over 90%  
of specimens.

The individual species of this family can reach high abundances in cereals, e.g. density of 
Erigone atra can reach up to 30 spiders/m2, whereas common ground-weaver (Tenuiphantes 
tenuis) can reach approx. 60 spiders/m2. The spiders from this family are abundant on the 
meadows. On the intensively grazed pastures Oedothorax fuscus reached density over  
150 spiders/m2, whereas densities of spiders from the Erigone genus reached here even 
over 300 spiders/m2.

Very abundant webs of orb-weaver spiders combined to form  
a big capture surface and can control number of flying insects, 

including pests in the more effective manner
Photo by I. Hajdamowicz

The numerous webs of the spiders from the sheet-weaver family allow 
capturing both flying and plant crawling insects
Photo by Ł. Trębicki
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Female of wasp spider (Argiope bruennichi) with a grasshopper
Photo by Ł. Trębicki

The spiders from the wolf spider family (Lycosidae) are also found in large numbers in various 
ecosystems, including agrocenoses. They actively search for they prey on the ground instead 
of constructing prey-catching webs. They do not reach as high numbers as sheet-weavers 
spiders, but their density can reach even up to 10 adults/m2.

The high abundances and diet composed mainly from insects, make the spiders one of the 
most important groups of polyphagous predators that participate in the natural protection 
against pests, which should form a basis for effective and sustainable agricultural systems.

Food specialization in spiders is rare, they are rather food opportunists that feed on the 
most numerous of available prey, including ones considered crop pests. It has been proven 
that they significantly reduce number of harmful insects such as: true bugs (aphids, leafhop-
pers), butterflies (both larvae and adults), flies, hymenopterans, orthopterans (grasshop-
pers), beetles, and thrips.



12

Spider of the Xysticus genus with its prey – a beetle
Photo by P. Paluszkiewicz

The main part of a spider diet, 
belonging to two most abundant 
families (sheet-weavers and wolf 
spiders) in the agro-ecosystems, 
are aphids, springtails and flies. 
The light, horizontal webs of 
sheet-weavers catch mainly small 
animals of soft bodies belonging 
to the aforementioned groups. 
Remains of larger, hard cuticle 
prey – butterflies, heteroptera or 
beetles were rarely found in their 
webs. For wolf spiders, bigger,  
fast running spiders it is easy to 
hunt larger, more challenging prey.

The spiders living on leaves and on the ground often prey on aphids such rose-grass 
aphid, bird cherry-oat aphid, English grain aphid, black bean aphid or peach-potato  
aphid. The studies conducted in different places in Europe, in winter wheat and corn, 
shows that the diet of the sheet-weaver spiders was composed from aphids up to 60%.  
The most aphids found in sheet-weavers’ webs are wingless, which were knocked off by 
wind or rain, or fell down alerted by pheromones excreted by other aphids attacked by  
their natural enemies.

It is also expected that 
sheet-weavers, due to their 
large numbers in crops and 
large share of aphids in their 
diet, prevent rapid increase 
in numbers of these pests. 
The studies showed that 
sheet-weavers contribute to  
the reduction of even up 
to 50% of peak numbers of 
aphids.

Moreover, the studies con-
ducted on meadows showed 
significantly higher number 
of aphids (Anoecia corni) in 
the parts of meadow, from 
which predators – mainly 
spiders and beetles – were 
removed.

Female of oak spider (Aculepeira ceropegia) with its prey – a beetle
Photo by E. Markiewicz
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Preys captured in the web of furrow spider (Larinioides cornutus)
Photo by I. Hajdamowicz

It was showed that spiders hunt flies, which are key cereal pests in Europe, such as 
Oscinella frit, Hessian fly, orange wheat blossom midge or wheat fly, reducing their numbers 
significantly.

It was shown that four-spot orb spider (Araneus quadratus) of the orb-weaver family 
plays an important role in reducing the number of grasshoppers (Acridoidea) that prey on 
meadows by capturing them in prey-catching orb webs. The experiments showed that the 
spiders significantly reduced number of grasshoppers thus reducing losses in crops. It must 
be added that this spider’s web, approx. 50 cm high, captures not only grasshoppers, but 
also other insects such as flies, hymenopterans, true bugs (e.g. aphids), including crop pests.

The studies conducted for the furrow orb spiders (Larinioides cornutus), a cousin of four-spot 
orb weaver that hunts in the same manner, showed that in natural conditions one spider 
on average hunts approx. 6,000 prey during its entire life. It was calculated that during its 
biological cycle that lasts 12 months, the furrow orb spiders living on 1 hectare captures 
over 7,000,000 prey. This corresponds to approx. 18 kg (expressed as dry matter) of caught 
arthropods, 99% of which are insects.

It was also found that the abundance of crop pests is affected both by groups of ground 
spiders and plant spiders. It was shown that the plant-inhabiting web spiders of long-jawed 
orb weaver family and the ground spiders of wolf spider family have together a better effect 
on controlling numbers of harmful true bugs than this would result from actions of each of 
this group separately.

The spiders have a significant impact on the reduction in numbers of animals considered 
crop pests, but play also an important role as a component of the entire set of predators, 
which are natural enemies of pests.
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What are the threats to spiders and their diversity?

Spiders, just as any other organisms, are mainly threatened by loss of habitats where 
they could get food and breed, as well by the agricultural applications of chemical plant 
protection products that affect their health and life.

Spiders are organisms sensitive to the changes in the structure of habitat, and particularly 
to the changes in the structure of vegetation and soil humidity that determine the presence 
of specific organisms. It shall be noted that as other predators, spiders are among organisms 
that are very sensitive to changes. Their number is lower than the number of herbivores, 
while their bodies accumulate toxic substances accumulated in the bodies of their prey.

Large-area fields of winter wheat do not help to preserve high species diversity  
of organisms, including spiders
Photo by A. Król

The biodiversity on the farmlands was seriously threatened in the mid-twentieth century 
by a significant farming intensification. It involved land consolidation and crop cultivation 
in monoculture. It was related to the loss of natural areas, as well as boulk, forest islands 
and small water reservoirs. Along with these habitats, many species of plants and animal 
disappeared from farmlands, including natural enemies of organisms harmful to crops.

Our continent has seen the deepest changes in the natural environment in Western Europe, 
as well in the areas taken over by the state farms in Eastern Europe. Large-scale cultivation 
of the same plant promoted an increase in the number of preying harmful organisms lured 
there by easily available food source.
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Intensive wheat cultivation in a conventional system with use of chemical plant 
protection products decreases number and diversity of organisms, including spiders

Photo by A. Król

The application of chemical plant protection products and elimination of subsequent parts 
of unmanaged, which were considered the breeding sites for harmful organisms, have 
resulted in the loss of biodiversity in farmlands.

In many cases, it was found that the spider species richness is lower in crops with intense 
farming system in comparison to crops with lower farming intensity. This applies both to the 
crops cultivated on arable land and to grasslands.

The most rapid changes in the use time occur for annual crops on arable lands. Every year, 
both vegetation and organisms living on plants and on the ground is removed. It was found 
that a number of spiders on many-year barrens was even five times higher than on one-year 
barrens and farmlands. Annual crops are each year colonized by herbivores and predators, 
thus, their diversity, including spider diversity, is much lower than for permanent ecosystems 
with more stable habitat conditions.

For permanent grasslands, high intensity of use has a particularly high impact on the 
presence of spider species that construct their webs in the vegetation as well as active 
hunters that hunt on the plants.

The application of chemical plant protection products directed against harmful organisms 
affects also other organisms, as their natural enemies, such as spiders. These products 
reduce also the presence of spiders in the habitats adjacent to the farmlands.
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Whether we consider spiders living in the taller vegetation, or more connected to the 
ground, the applied products have different effect on them. The ground spiders, such as wolf 
spiders, are more exposed than the web spiders as they actively search for they prey near 
the ground, where the harmful pesticides tend to accumulate. Just as for other organisms, 
it was found that young spiders are more sensitive to chemical plant protection products.

Among the most dangerous pesticides for spiders are insecticides that can kill them or cause 
a decline in their health and reproductive functions. It was found that in the orchards after 
insecticide applications, there is a decrease in the number of pests, but also in the number 
of spiders – their natural enemies. However, the harmful organisms tend to colonize the 
orchards much faster than spiders, thus, their negative impact after applications was even 
greater. Application of some non-selective insecticides (such as Dursban) results in the death 
of 100% of spiders, whereas application of more selective pyrethroids (e.g. Marvik) – 60%.

Also the application of herbicides, fungicides and acaricides results in the death of 10-40%  
of spiders. It was also found that herbicides changed their mating behaviour, preventing  
them from recognizing proper mating partners and reproduction. The herbicides also affe- 
cted the behaviour related to obtaining food. Some spiders were less effective in catching 
their prey. This may reduce the ability of this predator group to control the number of 
harmful organisms.

The application of pesticides has significant impact on the presence of spiders on farmlands
Photo by Experimental Station of the Institute of Soil Science and Plant Cultivation 

– State Research Institute in Baborówek
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How to promote the presence of spiders on farmlands?

In order to preserve the biodiversity, including spider diversity, it is very important  
to preserve environmentally valuable areas as well as the mosaic structure of the  
agricultural landscape with permanent wildlife refuges and sustainable farming. 

The studies show that attempts 
of renaturalisation on larger  
areas or establishing new strips 
of meadow vegetation amidst 
arable land cannot quickly in-
crease the biodiversity. How-
ever, such protective measures 
may have a positive effect on 
the increase in the number of 
spiders and a reduction in the 
presence of the harmful orga- 
nisms. It is worth noting that 
areas of Eastern Poland have  
a large share of arable lands of 
high nature value, which is also 
reflected in the spider species 
richness.

It was also found that local spider species richness on farmlands depends on the presence of 
mosaic of arable land and meadows, as well as environmentally friendly areas such as field 
margins, woodlots and ponds.

Moreover, it is also important  
to maintain mosaic of land use 
in a given year. Simultaneous 
swaths in large areas can have 
an impact not only on the reduc-
tion of the number of spiders, 
but also of the number of spe-
cies. Studies indicate that reduc-
tion in the number of swathes, 
delaying date of the first swath, 
as well as leaving non-mowed 
fragments on meadows support 
the biodiversity. In case of spi-
ders they not only increase their 
numbers, but also promote bio-
diversity of these animals. Delaying mowing the meadows allows creation of beneficial 

conditions for the existence of spiders, helping to  
increase their numbers and diversity

Photo by I. Hajdamowicz

The fragmentation of land typical for Eastern Poland with presence
of environmental components such as bushes has positive effect 
on the preservation of biodiversity of spiders and other organisms
Photo by I. Hajdamowicz
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In order to protect the spiders, there should be significant reduction in or complete resigna-
tion from the application of chemical plant protection products, especially of non-selective 
insecticides that destroy both harmful organisms and their natural enemies. Implementa-
tion of the principles of organic farming, where synthetic products are not used on crops, 
promotes the presence of spiders. The environmental packages under the agro-environ-
mental program or the agri-environment-climate measure that were introduced from the 
Polish accession to the European Union, also promote use that supports the presence of 
these animals. 

From January 2014, Poland has  
new rules for the integrated 
protection of plants against 
harmful organisms that main-
ly involve application of non- 
-chemical measures or me- 
thods. They focus also on the 
importance of beneficial orga- 
nisms such as pollinators and 
natural enemies of the pests,  
as well as creation of condi- 
tions promoting their pre- 
sence. The adopted rules com-
ply with the rules used in other 
European Member States.

The measures promoting presence 
of spiders should be planned with 
consideration for the protection of 
other organisms. Different groups 
of organisms or even individual 
organisms have different require-
ments, which makes it necessary to 
integrate their protection to ensure 
the best possible effect both on 
a local and global scale. It shall be 
noted that protection methods use 
in a given region shall be based on 
the analysis of data collected in this 
region. Adapting methods develo- 
ped in other geographical regions, 
with different land use rules may 
bring adverse effects.

The meadow stripes left unmowed serve as a refuge for spiders  
and provide a good place for overwintering
Photo by I. Hajdamowicz

The areas of nature value, including protected areas such as
Polesie national park are a refuge for many species

including ones inhabiting farmlands
Photo by A. Hirler
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