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Abstract: The German cockroach (Blattella germanica L.) is an omnivorous species. It feeds on leftovers,
animal food and also on book hardcover. The presence of cockroaches around municipal structures allows
these pest for reproducing and increasing the population numbers in various synanthropic ecosystems.
Intensive development of cockroach populations is one of the main reasons of allergies, bronchial asthma and
other human diseases. Moreover, cockroaches may transport bacteria and disease vectors on their body and in
faeces. For these reasons the control of cockroach invasion is not only an aesthetic problem but also an
important issue of health care.
In this paper an attempt was made to estimate the composition and numbers of insects living in various
synanthropic ecosystems with the use of pheromone traps. Than appropriate insecticides were applied to
control the pest.
Changes in the species structure of cockroaches were traced using pheromone based glue traps placed in
selected sites like Warsaw hospital, private apartment, shop and bakery. Larvae and males prevailed on traps;
females were caught in lower numbers. Females had cocoons which affected the number of caught larvae.
Besides, other animals were caught in the glue trap such as the Oriental cockroach, flies, ants and house mice
attracted by an easy access to food.
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The occurrence of synathropic insects is largely affected by city infrastructure.
In cities we observe clusters of residential houses accompanied by public buildings
like hospitals, crëches, schools, shops and supermarkets. Waste bins are often
situated nearby. Depending on location, they are emptied daily or once a week. This
makes favourable conditions for invasion and spreading of cockroaches but also of
rodents, birds and mammals looking for an easy access to food in the city agglomera-
tion.

Isolation from other buildings is an important factor for public buildings which often
form separate complexes. Hospitals or large shops (supermarkets) in Warsaw are
routinely surveyed for the presence of synanthropic insects and rodents attracted by
easily accessible food. This may decrease the population growth of synanthropic insects
and their further invasion to apartments.

Residential blocks, where one staircase contains from 5 to 100 flats depending on the
construction period, present a bigger problem. An excellent location for the population
of the German cockroach, other insects and synanthropic rodents is residential blocks
built up in the 1960s and 1970s in the centre of Warsaw. Studies were performed in a
flat there. An occupant complained about the invasion of cockroaches. In the centre of
Warsaw flats are often rented by students and foreigners working in fast food bars
situated in Warsaw and neighbouring communes. Therefore, in such flats, half-finished
food products are often prepared and stored. This offers an excellent base for the
development of synanthropic insect populations. Another threat is posed by open
rubbish chutes on each floor with remaining food leftovers. One may often find there
large junk which does not fit into dustbins. This makes a good base for the German
cockroaches to occupy and stay outside their feeding period. Cockroaches were seen
walking late evening in the corridor near the flat where pheromone traps had been laid.
In large communities of people like those living in residential blocks, repairs in flats or
in common grounds may leave numerous cracks which facilitate movement of insects
and even of rodents.

The next problem is with the costs of disinfection of large residential objects. Many
residents do not attempt to control pests thus facilitating their development. This is a
result of ignorance about the harmfulness of synanthropic animals on one hand and of
the aspiration to live “ecological” life on the other. Means used in the insect and rodent
extermination are often toxic or cause an allergic reaction in residents. The problem is
also with their improper application. A frequent error made by disinfection firms is an
excessive dilution of insecticides, not obeying the methods of their application and a
lack of preliminary analyses as to what pest they are dealing with in a given area.

The German cockroach (Blattella germanica L.) is a synanthropic species whose life
cycle is bound with humans, especially with their building infrastructure. It occurs
worldwide, its presence is limited only by temperature [1–3]. The presence of
cockroaches around municipal structures allows them to reproduce and increase the
number of their populations in various synanthropic ecosystems. They easily migrate
through electric and hydraulic connections, dry hydraulic siphons, through cracks in the
wall and draughty window frames. They may also get to houses with purchased food, in
books, shoe bags etc. Cockroaches search for food more with olfactory than with visual
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receptors [1, 4]. Rivault [5] found that single cockroaches are able to migrate at a
distance of 3 to 85 m a day. This affects colonization of new spaces by these insects
where they actively search for food. Jeanson et al [6] found under laboratory conditions
that cockroaches, unlike other animals, are not territorial. They only attempt to keep
3–12 mm distance from each other. Therefore, their population may rapidly develop and
exist in a given area.

Omnivory enables their survival under variable local conditions [7, 9]. The whole life
cycle of the German cockroach lasts 100 days. It is assumed that the active population
of cockroaches is composed of 80 % nymphs and 20 % of adults [1, 9, 10]. Intensive
development of cockroach population is one of the reasons of allergy, bronchial asthma
and other human diseases. Moreover, cockroaches may transmit bacteria and diseases
on their bodies and in faeces [11, 12]. In hospitals cockroaches may transmit pathogens
responsible for infections [7, 13, 14]. For these reasons the control of cockroach
invasion is not only an aesthetic problem but also an important issue of health care. The
German cockroach is a subject of studies carried out by many scientists worldwide who
search for new chemical and other control methods [15–17].

Material and methods

Pheromone-glue traps were the study material. These traps do not contain any
chemical means; therefore they may be safely used in any space. Attracting substance is
contained in the tablet made of a herbal mixture of patented composition which gives an
effect of natural insect pheromone.

The studies were carried out in selected Warsaw hospitals, private apartments and
bakeries. Insect detectors were placed in various rooms (bathrooms, kitchens, stores,
water distributors). Traps were displaced in places with potentially available water or
moisture (such places are preferred and searched for by cockroaches) and in places
where food may possibly be found. Such places included hosepipes delivering water,
the rears of refrigerators near water condensers, surroundings of bathtubs, shower bases,
microwave cookers, places of food distribution, dish washers and the rears of
bookshelves and cupboards used to keep food in original wrapping.

Insect detectors were exposed in particular rooms for one month with the description
on each trap of the date and place of exposition. At the same time a protocol was
prepared with detailed description of places of trap exposition. Persons who could
have a contact with traps were informed on the necessity of leaving them in place. After
the study period all traps were collected in a bag with the description of the object of
origin.

The numbers and species of attracted insects were analysed in the Chair of Biology
of Animal Environment of Warsaw University of Life Sciences SGGW (WULS-SGGW).

Based on the numbers and types of growth forms of insects one may select
appropriate control means and apply proper concentrations of chemicals to achieve
efficient and safe insect elimination whether by spraying with low or high pressure
facilities or by using insecticide paste (in places where aerosols could not be used).
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Results and discussion

Pheromone-glue trap is used to estimate insect intestation in a given area. Nymphs of
cockroaches were most frequently caught in glue traps (Fig. 1). Many larvae hatched
from cocoons carried by females were also found there. Most such newly hatched larvae
were found in the apartment and the least – in bakery. This resulted from the fact that
the young hatched from the cocoon carried by female even after its death. The young
are a potential source of reconstruction and development of the German cockroach
population in a given area.

In this experiment only the population of cockroach from bakery was less active.
Most active cockroaches were found in the apartment (1899 individuals including 1469
nymphs) compared with the bakery, where only 408 nymphs were noted. The least
nymphs (214) were recorded in the shop (Fig. 1).

The catching in a given trap depended also on the place of its exposition (Photo 1).
The greatest number of cockroaches in various growth stages was noted in traps placed
near refrigerators, food stores, taps and microwave cookers.

This was a results of their physiology and tendency to hide from people’s sight.
Apart from the German cockroach the traps caught also other synanthropic insects like
the oriental cockroach, silverfish, moths or house mice (Photo 2). The latter are
attracted to such trap by easy access to highly protein food such as immobilised insects.

Performed experiments showed that glue traps attracted more males than females
(Fig. 1) which was especially visible when the insects had been starved before [18, 19].
It is important due to a high reproducibility of cockroaches (Fig. 1). Up to 40 young
may hatch from one cocoon.

A big problem presented by cockroaches is their ability to colonise new areas and a
lack of territoriality [20]. B. germanica unlike other invertebrates and vertebrates is not
a territorial animal and most often occupies places with easy access to food and water.
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Fig. 1. Mean number of German cockroaches (Blattella germanica) caught in pheromone-glue traps
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Photo 1. The German cockroach (Blattella germanica) in pheromone-glue traps from an apartment

Photo 2. Glue trap from a shop with caught house mice (visible traces of feeding by other individuals can be
seen at the bottom)
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Photo 3. Pheromone-glue traps from hospital kitchen after application insecticides

Photo 4. Pheromone-glue traps from an apartment after application insecticides



The factor that determines its occurrence is also a possibility of finding a hiding place to
wait for the end of human activity. Cockroaches often hide near generators, in thick
curtains and in the casing of household goods.

In contrast with laboratory studies, more larvae and nymphs were found in samples
obtained in the field (Fig. 1). This finding confirmed the observations made by Stejskal
et al [21] who used artificial barriers on the way to traps. Studies carried out in Warsaw
hospitals showed also a higher efficiency of pheromone-glue traps in catching
cockroaches as compared with chemical means containing permetrin, deltametrin or
other active substances [7, 13, 14, 24]. Pheromone-glue traps showed primarily where
to expose chemical means. On analysed grounds pest extermination was done after
sampling due to finding many cockroaches and rodents (Fig. 1). After chemical
treatment glue traps were exposed again. The traps caught no or a few insects, mainly
nymphs (Photos 3 and 4).

Application of insecticides against cockroaches results in health effects in the users
of rooms where chemical control means are used [9, 25]. In such case food stored or
prepared in a given place becomes also contaminated [15, 16, 26]. Moreover, the insects
are good food for rodents (Photo 2) which apart from insects are a serious problem for
the service and food processing industries [26].

Summary

Performed studies showed that using pheromone-glue traps allowed for estimating
the structure of caught insects. The nymphs of the German cockroach and larvae newly
hatched from cocoons dominated there. The density of insects in a trap enabled
application of appropriate killing agents in a given area. Consequently, this decreases
the contamination of a given area by insecticides and decreases a chance of appearance
of other synanthropic organisms.
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Abstrakt: Karaczan niemiecki (Blattella germanica L.) jest gatunkiem wszystko¿ernym, ¿ywi siê resztkami
ze sto³u, karm¹ dla zwierz¹t, nie gardzi tak¿e oprawami ksi¹¿ek. Obecnoœæ populacji prusaków wokó³ struktur
miejskich pozwala tym szkodnikom rozmna¿aæ siê i doprowadzaæ do wzrostu ich populacji w ró¿nych
ekosystemach synantropijnych.

Intensywny rozwój populacji prusaków jest jedn¹ z g³ównych przyczyn alergii, astmy oskrzelowej
i innych chorób u ludzi. Dodatkowo prusaki nale¿¹ do organizmów przenosz¹cych choroby i bakterie na
swoim ciele oraz w swoich odchodach. Z tego wzglêdu kontrola inwazji karaczanów nie jest tylko kwesti¹
estetyki, ale tak¿e ochron¹ zdrowia.

W niniejszej pracy podjêto siê oszacowaæ sk³ad i liczebnoœæ owadów wystêpuj¹cych w ró¿nych
ekosystemach synantropijnych. W tym celu wykorzystano pu³apki feromonowo-klejowe. Nastêpnie na ich
podstawie zastosowano œrodki owadobójcze zwalczaj¹ce je. Wykorzystuj¹c pu³apki lepowe na bazie
feromonów roz³o¿onych w wybranych punktach, takich jak szpital warszawski, prywatne mieszkanie oraz
piekarnia, spróbowano przeœledziæ zmianê strukturow¹ karaczanów. Na ³apanych pu³apkach przewa¿a³y
larwy, nastêpnie samce, w mniejszym stopniu ³apa³y siê samice. U samic stwierdzano wyst¹pienie kokonu,
dlatego mia³o to wp³yw na liczbê larw. Oprócz tego na pu³apkê lepow¹ ³apa³y siê inne zwierzêta, takie jak:
karaczan wschodni, muchy, mrówki oraz myszy domowe zwabione ³atwym dostêpem do pokarmu.

S³owa kluczowe: synantropy, karaczan wschodni (Blatta orientalis) i karaczan niemiecki (Blattella

germanica), metody zwalczania
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