
Introduction

Healthy food production and animal husbandry
in organic farming, the development of rural
tourism, participation in agri-environmental
programs, and the promotion of sustainable
development within agriculture have forced changes
in accommodation for different species of animals,
including sheep. The breedings are concentrated
within developed countries and in the most
populated areas. The market demand for agricultural
products that are free of chemicals also requires
constant observation of the parasites present in the
environment. This monitoring requires knowledge
of seasonal infections and the elements responsible
for the variability of such infections [1,2].

In Poland, despite the introduction of support
schemes under the Common Agricultural Policy
(CAP), which have favorably influenced the
profitability of the sheep farm, there has been no
positive response from the manufacturers [3]. In

2004, a program to protect the genetic resources of
sheep was initiated in Poland, which as of
01.03.2012, involved 43,616 mothers in 666 herds
[4]. Because of the costs involved, these farms don’t
enagage in systematic deworming programmes.
Parasitological control should be adapted to suit
individual farms and should incorporate knowledge
about sheep farming systems, the risk, the effects of
pathogens, the relationship between pollution and
the presence of invasive pasture larvae. The spread
of parasites in the environment poses a major threat
to the future production and welfare of sheep [5].

For the sake of the well-being and humane
treatment of the animals, the farmer is obliged to
provide them with good health care, one aspect of
this being the prevention of parasitological
infections, which is usually not appreciated by the
livestock owner. Parasitic diseases constitute a
group of pasture diseases, which means that the
infection of the host itself and the development of
the parasite outside the host is in the pasture. The
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pathogenicity of gastrointestinal helminthiasis
consists mainly of the larvae of some species
feeding off the the blood of the host, causing anemia
[6–9], damaging the digestive glands and causing
inflammation of the mucous membranes abomasum
and intestines. Most infections take a subclinical
form and affect production losses, manifested
mainly by poorer body weight gains or declines in
milk production [10]. Furthermore, parasites
damage the tissues and organs of animals, which
can increase the risk of infection and reduce the
resistance of the organism [11–14].

The aim of this study was to determine the
species composition and the level of gastrointestinal
nematode invasion in sheep in their natural habitat,
and monitor an annual invasion.

Materials and Methods

The study was carried out on a sheep farm
located on the Silesian Foothills, southern Poland,
which employs the traditional system of farming.
The flock of sheep used in the study was naturally
infected and had never been dewormed. The fodder
base was made of vegetation available on pasture.
The summer grazing period in which the study was
conducted lasted from mid-May to late September.
The farm is located in the temperate climate zone
with an average annual temperature of 9°C and
rainfall about 750 mm. 

The parasitological study population comprised
27 individuals: all the sheep on the farm.
Parasitological monitoring was conducted on an
annual basis. Stool samples were collected regularly
at monthly intervals. The study was based on a
quantitative method (Fecal Egg Counts – FEC)

using the McMaster technique, which allowed the
number of eggs to be determined in 1 g of feces
(EPG factor) [15]. 

In addition to the coproscopy tests, larvae were
cultured in the faeces in order to identify the species
of gastrointestinal nematodes. The cultures were
incubated at 25°C for 7–10 days [16], the invasive
stages (L3) were obtained after isolation in
coproculture as recommended by the MAFF
[17–19].

Results

The course of parasitic infection in sheep
depends largely on factors associated with
geoclimate and breeding. Therefore, the problem of
parasites should be considered as a common
resultant of the interaction between animals,
parasites and breeding methods positioned in the
environment in which they reside [20]. The sheep
were naturally infected by parasites, the infections
were mixed and the total prevalence was 100%. 

In the environment where the study was
performed, the gastrointestinal nematodes
belonging to three families, were identified in the
larval cultures: Trichostrongylidae, Strongyloidae
and Ancylostomatidae. The highest prevalence was
observed in nematode larvae from the
Trichostrongylidae, of which three species were
identified, Trichostrongylus spp., Ostertagia sp.

(Teladorsagia spp.) and Nematodirus spp., whose
prevalence was found to be 59.2%, 46.0% and
14.8%, respectively. The highest average rate of
EPG was 550 eggs per gram of faeces, found in the
species Strongyloides papillosus, while the lowest
was found in Cooperia spp. – 22 eggs per gram of

Table 1. Prevalence (%) and intensity (EPG) infection with gastrointestinal nematodes in sheep

Genre of gastrointestinal
nematodes

Number of infected
sheep N=27 

Prevalence (%) Intensity range
Range of

infection (EPG)

Trichostrongylus spp. 16 59.2 50-1560 332

Ostertagia sp. 13 46.0 20-1330 255

Oesophagostomum spp. 8 29.6 30-1070 274

Bunostomum sp. 7 25.9 50-120 48

Nematodirus spp. 4 14.8 20-100 45

Strongyloides papillosus 5 18.5 50-1430 550

Chabertia ovina 2 7.4 0-100 36

Cooperia spp. 2 7.4 0-50 22

Haemonchus contortus 1 3.7 0-980 39
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faeces. The proportions of occurrence of these
nematodes evolved over the course of the grazing
season. Detailed test results are presented in Table 1.

The annual dynamics of gastrointestinal
nematodes reveal that even before being let out to
pasture in the middle of May, the prevalence was
very high and underwent only slight fluctuations
until September (Fig. 1). In months December and
January there was observed no eggs. The highest
prevalence (24.6%) coincided with the high
intensity of infection.

Discussion

Gastrointestinal nematodes (GIN) are the main
obstacle in the sheep breeding. Since many years the
control of these parasites was not only based on
using many times the synthetic medicine against
worms [21].

Research indicates that the gastrointestinal
nematode infection of sheep is still one of the most
widespread parasitic diseases contributing to
economic losses worldwide [10]. Info r mation
regarding the occurrence of gastrointestinal

nematodes comes from both the countries where
sheep farming is highly developed (UK, Spain, Italy
and France, the U.S.) and countries where animal
husbandry constitutes rooted tradition (Greece,
Romania, Jordan, Turkey, Ethiopia). In Poland, the
research on parasites in sheep has been conducted
for many years in research centers in various cities.
Research conducted in Poland concerns mainly the
impact of infection of sheep on performance [22,23]
and the occurrence of drug resistance [24]. In many
countries, research into the problem of gastro -
intestinal nematodes is limited to epidemiological
studies, studies of prevention programs, and to
undertake pharmacological therapies [25]. In 80s
research on the dynamics of nematodes invasion in
sheep’s stomach was carried  in Warsaw region.
Sheep were infected in 95.1%. the main species
were Trichostrongylus axei (75.9%), Ostertagia

circumcincta (44.9%) and Haemonchus contortus

(23.7%). The eggs were the most excrete in April
and August; there was also observed that the
development of larva is stopped in autumn-winter
period [26].Szczepanik et al. showed a universality
of gastrointestinal nematodes infection in sheep
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[27]. Elaboration of programmes to fight against
parasites should contain a dynamics and course of
invasion in a year period [28]. A lack of interest
polish growers to the deworming programmes is the
result of low profitability of inbreeding these
animals in Poland [3].

Improper deworming in recent years has
contributed to resistance to anthelmintics [29].
However, in recent years, scientific research centers
have mainly focused on the detection of this
resistance [25,30,31]. 

The introduction of sustainable agriculture and
organic animal husbandry, and the emergence of
drug-resistant parasites, have contributed
significantly to the exploration of new alternative
formulations useful in the prevention of
parasitological infection. Current research projects
must include a balanced strategy to mitigate the
impact of global changes on helminth infections in
ruminants and to develop alternative treatment
strategies for sustainable control of parasites
(projects Cost B16 and FP6-UMBRELLA). The
aim of these projects is also to implement better
ways to detect resistance to antiparasitic
preparations. In this project, a consortium of
renowned experts in the field working in
independent laboratories finished a series of studies
on the topics of drug resistance and the ability to
inhibit the migration of larvae [31,32]. 

In recent years, a rapid diagnostic test
confirming the presence of parasites in small
ruminants has been developed and implemented for
husbandry practice. The FAMACHA© system has
been thoroughly tested in South Africa, and is based
on a clinical assessment of the anemia in the mucous
membrane of the eye caused by gastro-intestinal
nematodes [6–9].  It has since been successfully
introduced to farming practices in many countries
[33]. This diagnosis allows rapid treatment, and has
contributed to improved economic benefits for
many farms [34,35]. These changes have addressed
the need for constant parasitological monitoring
sheep in their natural environment.

In the organic farm, parasitic infections may
represent a serious economical, biological and
environmental problem.
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