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ABSTRACT. The aim of the study was to determine the species composition, prevalence and intensity of parasitic
enteric infections in cows in relation to farm management system. Prevalence of gastrointestinal nematodes and Eimeria
protozoans was determined from coproscopic examinations using Willis-Schlaf flotation. The species composition of
coccidia was determined from morphological characters and the time of oocyst sporulation. Fluke liver eggs were
detected by decantation. The average rates of parasitic infections were 67.42%, in the biodynamic farm, 62.14%, in the
organic farms, and 63.26%, in the conventional cattle farm. Cows managed in the biodynamic farm suffered from
infections by Eimeria protozoans and gastrointestinal nematodes, whereas Eimeria, gastrointestinal nematodes and
Moniezia sp. were found in the organic farms. In cows of the conventional farm, we found Eimeria, gastrointestinal
nematodes, Moniezia sp. and trematodes: Fasciola hepatica and Paramphistomum sp. The average intensity of Eimeria
sp. infection in cows by farming system was as follows: 71 OPG (oocysts per gram of feces) in the biodynamic farm,
57 OPG in the organic farm and 71 OPG in the conventional farm. The mean intensity of gastrointestinal parasites was
290 EPG (eggs per gram feces) in the biodynamic farm, 455 EPG in the organic farm, and 228 EPG in the conventional
farm. The average Moniezia infection intensity in cows was 125 EPG, in the organic farm, and 50 EPG (eggs per gram
feces), in the conventional farm. It is noteworthy that the intensity of gastrointestinal nematode infection of cows in the
biodynamic farm was very low (290 EPG) despite a high prevalence of infection (67.42%). A similar situation though
was found in the cows managed in the conventional way.
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Introduction
The problem of parasitic diseases affecting cattle
herds persists. Massive endoparasite infections
cause gastrointestinal disorders, which deteriorates
both the productivity (lower body weights, reduced
milk yields) and animal welfare, and – if untreated –
may lead to emaciation, asthenia or even death of
the animal [1–6]. Control measures against
gastrointestinal parasites include administration of
antiparasitics, pasture hygiene, rotational grazing
and effective disinfection of cowshed and farm
equipment. Possible deworming should be preceded

by feces examinations for parasites (analysis of
species composition, prevalence and intensity of
infection). The action taken should be examined for
effectiveness afterwards. Medications represent a
quick and effective method of parasite control;
however, some management system do not accept
chemical treatments, hence an analysis of species
composition, prevalence and intensity of
endoparasitic infections is so important. Cows,
however – no matter how well managed and cared
for – are always susceptible to parasitic infections.
In recent years, alternative agriculture methods
have grown in popularity in Europe and world-wide.
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This may be a result of either numerous food
security scandals we have faced over the recent
decades (for example, the BSE threat, food
contaminants such as dioxins, mycotoxins and
pesticides, or the “salt scandal”) or just arises from
a better health and ecological awareness of the
consumers. More and more people believe that
consumption of organically produced foods is the
cheapest form of disease prevention and health
maintenance. Organic farming is commonly
associated with both healthy, high-quality produce
and a high level of animal welfare (large cowsheds,
access to paddocks and pastures, etc).
Currently, three forms of farming styles are
distinguished in the agricultural space:
– organic farming – alternative farming system
of sustainable agriculture based on traditional
methods,
– “biodynamic” farming – alternative agriculture
methods based on occult and dogmatic assumptions
rather than on agricultural experiments,
questionable in terms of alternative or sustainable
agriculture development [7],
– conventional farming – industrial cattle
management systems which accept the use of
medications, e.g. deworming agents.
Organic farming is an agricultural management
system which tends to achieve a balance between
the animal and plant production, i.e. all the
resources necessary for growing crops (organic
fertilizers) and raising animals (feeds) are produced
within the farm. No chemical fertilizers or
pesticides are used, hence this method is often
perceived as more environment friendly compared
to industrial farming [8,9].
Biological dynamic farms use on-farm produced
manure compounds. Various types of organic wastes
are added to the manure before composting,
including
special
farm-made
biodynamic
“preparations”, which are also used for crop
protection. Ideally, cattle stocking density is one
cow per one hectare of land. The choice when to
plant, cultivate, and harvest the crops depends on
the so-called “biodynamic calendar”, which takes
into account the phases of the moon, solar activity,
and the position of planets [7].
Conventional animal farms are focused on
maximizing profit, which is attained through high
yields of crop and animal production. High levels of
productivity are achieved by using industrial
technologies which require a relatively low level of
labor input [10].
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There are very few articles in the available
literature dealing with parasitic fauna in the cattle
managed on organic farms. An important element of
cattle health care, regardless of the management
system, is the monitoring of parasitic diseases [11].
The aim of the study was to determine the species
composition, prevalence and intensity gastrointestinal tract parasitic infection in cows in relation
to the management system.

Materials and Methods
Coprological examinations were carried out in
three alternative farms (two organic and one
biodynamic) and a conventional farm, all located in
West Pomerania, Poland, during grazing.
The biodynamic farm has held an organic
agriculture certificate since, and since 2004 the farm
has been applying the procedures of the so-called
“biodynamic agriculture”. Animal management in
such a style aims at longevity of the cows, with
emphasis on health and long-term production of
milk. The cowsheds are partly open, one of the walls
removed, opening to a roofed feeding area and a
partly roofless yard. The buildings contain a rest
zone (free stalls) and a feeding zone (yard with bile
feeders). The free stalls are littered with a mixture of
manure, straw, sawdust and lime, fresh straw being
replenished daily. Milking cows are fed hay plus
concentrate (oats, wheat, lupine, maize) with feed
additives (minerals, salt, yeast). Hay is fed ad
libitum, concentrate twice a day after milking in an
amount depending on lactation stage and milk yield.
In the summer, cows graze on pastures. In all, 65
stool samples were collected in the biodynamic
farm (34 samples from Brown Swiss and 31 from
Holstein-Friesian cows).
The analyzed organic farms possess the
certificate of organic agriculture. Both farms have
free-stall barns, with pasture grazing applied in
summer. Free-stalls littered with straw. The feeding
is based on farm-produced feeds, green forage in
summer and meadow-grass silage plus hay and
concentrate in winters. All roughage and
concentrate feeds are produced from own crops. We
collected 29 stool samples from both organic farms,
14 samples from farm A and 15 from farm B.
The conventional farm manages HF cows, from
which 49 feces samples were collected. The animals
graze on pastures during the season, winter feeding
comprises maize silage, haylage and concentrates.
Veterinary care is applied occasionally, usually
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Table 1. Mean gastrointestinal parasite infection prevalence (%) in cows by parasite and farm type
Type of farm
Biodynamic

Organic

Conventional

Test

BS

H-F

Mean

A

B

Mean

H-F

Total

73.53

61.29

67.41

64.28

60.0

62.14

63.26

χ2=1.14; P=0.57

Eimeria sp.
Gastrointestinal
nematodes
Moniezia sp.

45.71

40.00

42.86

42.86

50.00

46.43

24.49

χ2=4.63; P=0.10

73.57

61.29

67.43

64.28

60.00

62.14

63.26

χ2=0.38; P=0.83

0

0

0

0

13.33

6.90

24.49

χ2=19.32; P<0.001

Fasciola hepatica

0

0

0

0

0

0

8.16

χ2=7.89; P=0.02

Paramphistomum sp.

0

0

0

0

0

0

12.24

χ2=12.01; P=0.003

when diseases happened. Deworming is carried out
on a regular basis.
The study was performed, i.e. the faecal samples
were collected, in the grazing season during the
second half of June. Animals from all three farms
had been grazing for a month on permanent
grasslands with similar flora. All farms included in
the study were located in areas with similar soil and
climate conditions to West Pomerania, in the northeastern part of the voivodeship. While on pasture all
animals had constant access to water in drinking
troughs, in which the water was refilled once a day.
The animals moved to livestock buildings for
milking and night rest.
Feces samples were collected to polyethylene
bags (about 20g) and, if necessary, stored up to two
days in refrigerated conditions (4–6°C).
Prevalence and intensity of intestinal parasite
infections were determined through coprological
examinations, using the Willis-Schlaf and
McMaster methods [12]. A decantation method
according to Żarnowski and Josztowa, as described
by Ziomko and Cencek [12], was used to detect
trematode eggs. In order to identify the species of
gastrointestinal nematodes, infective (L3) larvae
were cultured. Identification of gastrointestinal
helminths by eggs was performed according to
Tienpont and Rochette [13]. Coccidia species
composition was determined using the key by
Pellerdy [14]. Additionally,
the procedures
involved oocyst culture carried out in a humidified
incubator at 24–26°C. To prevent mold growth, a
2.5% aqueous solution of potassium dichromate
(K2Cr2O7) was used. Infection intensity was
determined based on the number of oocysts/eggs in
1 gram of feces (OPG/EPG). Mean infection
intensity was calculated as (number of oocysts or

parasite eggs / n), where n is the number of infected
animals.
The statistical analysis was performed using
Statistica 13.3 PL. The χ2 testwas used to determine
the influence of farm type on the extensity of
parasitic invasions, while the non-parametric
Kruskal-Wallis testwas used to calculate the
significance of any differences in infection intensity
between the compared farms.

Results
The average prevalence of gastrointestinal
parasitic infections were 67.42%, in the biodynamic
farm, 62.14%, in the organic farms, and 63.26%, in
the conventional cattle farm (Fig. 1). In the cows
managed in the biodynamic farm, we detected
infections by Eimeria protozoans and gastrointestinal nematodes, whereas Eimeria, gastrointestinal nematodes and Moniezia sp. were found in
both analyzed organic farms. In the cows from the
conventional farm, we found Eimeria, gastrointestinal nematodes, Moniezia sp. and trematodes:
Fasciola hepatica and Paramphistomum sp. (Fig. 1,
Table 1).
The average infection intensity of Eimeria sp.
protozoans in cows by the applied farming system
was as follows: 71 OPG (oocysts per gram of feces),
in the biodynamic farm, 57 OPG, in the organic
farms, and 71 OPG, in the conventional farm. The
mean intensity of gastrointestinal parasites was 290
EPG (eggs per gram of feces), in the biodynamic
farm, 455 EPG, in the organic farms, and 228 EPG,
in the conventional farm. The average Moniezia
infection intensity in cows was 125 EPG, in the
organic farm, and 50 EPG, in the conventional farm
(Fig. 2, Table 2).
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Fig. 1. Prevalence of gastrointestinal parasite infections in cows

Five species of coccidia were isolated from
cow’s feces in the biodynamic farm: E. bovis, E.
aubernensis, E. zürni, E. ellipsoidalis and E.
cylindrica. The dominant species was E.
auburnensis, 23.52%. Four species of coccidia were
found in the stool samples from organic farms: E.
bovis, E. aubernensis, E. zürni and E. ellipsoidalis.
The dominant species were E. auburnensis, 23.80%
and E. ellipsoidalis, 29.11%. Five species of
coccidia: E. bovis, E. aubernensis, E. zürni, E.
ellipsoidalis and E. cylindrica were isolated in stool

samples from the conventional farm. E.
auburnensis, 12.24%, and E. ellipsoidalis, 10.20%
were the dominant species (Table 3).
In all the analysed farms cows revealed
infections by six species of gastrointestinal
nematodes of the following genera: Ostertagia sp.,
Trichostrongylus sp., Cooperia sp., Nematodirus
sp., Haemonchus and Strongyloides (Table 4).
Trichostrongylus sp. predominated in the biodynamic
farm, whereas Ostertagia was dominant in both
prganic and conventional farms (Table 4).

Table 2. Intensity of gastrointestinal parasite infection (OPG/EPG) in cows by parasite and farm type
Type of farm
Biodynamic
Brown Swiss
H-F
Eimeria sp.
Mean
Range
Gastrointestinal nematodes
Mean
Range
Moniezia sp.
Mean
Range

Mean

A

Organic
B

Mean

Conventional
H-F

75
50–150

68
50–150

71.5a
50-150

58
50–100

57
50–100

57.5a
50–100

71a
50–150

280
50–900

300
50–800

290ab
50–900

492
50–1400

418
50–1200

455a
50–1400

228b
50–800

0
0

0
0

0
0

0
0

125
50–200

125
50–200

50
50–100

a,b – the different lower case letters denote statistically significant differences at p< 0.05; OPG – number of oocysts

per gram of feces; EPG – number of eggs per gram of feces
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Fig. 2. Intensity of gastrointestinal parasite infections in cows

Farm type was found to have a significant
influence on the extensity of invasion for Moniezia
spp. (χ2=19.32; P<0.001), Fasciola hepatica
(χ2=7.89; P=0.02) and Paramphistomum spp.
(χ2=12.01; P=0.003). The mean extensity of
gastrointestinal nematode infection was found to be
significantly higher in organic farms than traditional
farms.

Discussion
According to literature of the subject, parasites
are the most common cause of economic losses in
organic cattle farms [15]. The reason for this is that
the use of antiparasitic agents to control infections
in cattle is forbidden on organic farms. In

consequence, both prevalence and intensity of
parasitic infections are higher in organic farms
compared to conventional, industrial farms. The
results of our studies, however, dio not fit in this
relationship. The mean rates of affected cows in all
the studied farms were on a similar level, despite the
fact that combating parasitic control measures
applied in the conventional farm involved
antiparasitic medications. In the organic farms,
however, parasitic invasions control consists in
destroying eggs or oocysts in the external
environment through appropriate management of
grazing and pastures. Such actions aim at limiting
the extensiveness and intensity of cattle infestation
with gastrointestinal parasites. In conventional
farms, it seems advisable in the future to combine

Table 3. Mean Eimeria sp. infection prevalence (%) in cows by species and farm type
Type of farm
Biodynamic

Organic

Conventional

Brown Swiss

H-F

A

B

H-F

E. bovis

8.82

9.68

7.14

6.66

2.04

E. auburnensis

23.52

25.81

14.28

33.33

12.24

E. zürnii

5.88

6.45

7.14

6.66

2.04

E. ellipsoidalis

17.64

9.68

35.71

6.66

10.20

E. cylindrica

2.94

3.22

0

0

8.16
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Table 4. Mean gastrointestinal nematode infection prevalence (%) in cows by species and farm type

Cooperia sp.
Nematodirus sp.
Strongyloides
Haemonchus
Trichostrongylus sp.
Ostertagia

Biodynamic
Brown Swiss
H-F
11.76
16.12
20.59
19.35
11.76
12.90
5.88
9.68
29.40
35.48
35.29
25.80

anti-parasitic chemicals with other treatment
methods that reduce both the scale and intensity of
parasite infections, since prolonged and easy use of
antiparasitic agents may in the future increase the
drug resistance of parasites. This effect is most often
the result of a long-term and frequent use of drugs
with the same active substance and their overdose
[16,17].
A common opinion is that pasture is the source
of gastrointestinal nematode infections in grazing
cattle. Therefore, it seems necessary to apply proper
grazing and pasture management rules in this
respect. While on pasture, young grazing animals
should be separated from adult ones (possibly host
organisms spreading eggs or cysts), and manure,
which is the main source of parasite invasive forms,
should be removed. Such measures and operations
have been proved effective in reducing both
prevalence and intensity of parasitic infections of
bovine gastrointestinal tracts in organic farms,
which is evident from this study as well. These
operations, however, require more labor and this is
probably the reason why conventional cattle farm
managers still use anti-parasitic medications.
The extensiveness of cattle infection with
gastrointestinal nematodes observed in this studies
on the biodynamic farm was similar to the results
published by Pilarczyk et al. [18] in cows imported
from Germany to Poland (70%), and higher than in
cows imported from the Czech Republic (48.36%)
and France (42.86%). In Belgium, extensiveness of
cattle infestation with gastrointestinal nematodes
was found 75% [19], in Serbia 64.17% [20], while
in Germany 42.2% [21].
It is noteworthy that the intensity of
gastrointestinal nematode infections of cows in the
biodynamic farm was very low (290 eggs in 1 g of
feces) despite the high prevalence of infection
(67.42%). A similar situation occurred in cows kept
on the conventional farm. Compared to the latter

Type of farm
Organic
A
21.43
21.43
14.29
7.10
28.57
35.71

B
20.00
26.67
13.33
6.67
33.33
40.00

Conventional
H-F
12.24
18.36
12.24
8.16
6.12
24.48

farm, cows from the organic farms had almost twice
the intensity of infection. This result is comparable
to the values reported by Pilarczyk et al. [18] in
cows imported from Germany (550 EPG) and in
cows in south-western Spain [22], and less than one
fifth of that found in cows imported from the Czech
Republic (2300 EPG). Jäger et al. [23], on the other
hand, who analyzed beef cattle managed in a
foothills area in Germany, observed a five-fold
lower level of gastrointestinal nematode egg
excretion (50–100 EPG). Studzińska et al. [24]
indicate that during the rearing period, calves from
small farms are more likely to be exposed to
protozoa of the genus Eimeria spp. (26%). The
number of oocysts in 1 gram of faeces (OPG),
reflecting the intensity of infection with Eimeria
spp., ranged from 50 to 414 000.
In our studies, the same gastrointestinal
nematodes were found in cows in the biodynamic,
organic and conventional farms, and the difference
was only in the prevalence of infection. Pilarczyk et
al. [18], in cows imported from the Czech Republic,
found gastrointestinal nematodes of the following
genera: Ostertagia (37.3%), Trichostrongylus
(27.1%), Cooperia (15.3%), Nematodirus (11.9%),
Oesophagostomum (25.4%). Also in cows imported
from France, they found the following nematodes:
Oesophagostomum (25.0%), Nematodirus (33.3%),
Cooperia (25.0%), Ostertagia (41.7%), Trichostrongylus (25%). However, in cows imported from
Germany, the authors report gastrointestinal
nematodes of the genera: Ostertagia (63.2%),
Cooperia (15.8%), Oesophagostomum (26.3) and
Nematodirus (10.5%). The examined animals were
affected by a mixed invasion of gastrointestinal
nematodes.
Coccidiosis is a chronic, parasitic disease caused
by protozoa of the genus Eimeria sp., which infect
the intestinal epithelium. Eimeria bovis, E. zürni, E.
ellipsoidalis and E. aubernensis are the most
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aggressive pathogens [25,26]. In Poland, cases of
clinical coccidiosis in adult animals occur
sporadically. In our studies, cows in the biodynamic,
organic and conventional farms were infected by the
following species: E. zürni, E. bovis, E. aubernensis
and E. ellipsoidalis; these are species that in our
geoclimatic conditions at high intensity of infection
they are responsible for the occurrence of clinical
coccidiosis [27].
It is noteworthy that the intensity of Eimeria
infection in the biodynamic fand organic farms was
very low despite a high prevalence. Eimeria
protozoan infections of cows on these farms do not
represent a real problem, which is also a case in the
conventional farm, where infestation prevalence and
intensity are low. Similar results as those in the
conventional farm were determined by Pilarczyk et
al. [28] in cows imported from France (28.57%),
with a much higher level in cows imported from
Germany (51.85%); in cows imported from the
Czech Republic, on the other hand, Eimeria
prevalence was lower, 12.30%. Five coccidia
species were isolated by these authors from feces of
animals imported from the Czech Republic: (E.
bovis, E. aubernensis, E. ellipsoidalis, E.
subspherica and E. zürni), four from France (E.
bovis, E. aubernensis, E. ellipsoidalis and E. zürni),
and seven in cows from Germany (E. bovis, E.
aubernensis, E. ellipsoidalis, E. canadensis, E.
cylindrica, E. alabamensis and E. zürni). The
analysed animals were infected by a mixture of
mostly 2 or 3 species of coccidia. Tomczuk et al.
[29] report a low prevalence of Eimeria spp. on very
small farms with up to five animals, and that the
incidence of this invasion increases with the size of
the herd; they also identify a prevalence of 52%
among calves and younger cattle. Very high
prevalence of coccidia cattle infection (93%) was
measured by Klockiewicz et al. [27] in twelve
voivodships of southern Poland. Also in Germany, a
high prevalence of cattle coccidial infections was
demonstrated by Samson-Himmelstjerna et al. [30].
In north-western Germany, the authors reported
cases of clinical coccidiosis in calves.
Trematodes Fasciola hepatica and Paramphisto mum sp. were found only on the conventional farm.
No Moniezia sp. tapeworms, which were present in
the conventional farm, were found in the alternative
farms. Pilarczyk et al. [18] did not find Fasciola
hepatica eggs in cows imported to Poland, whereas
previous studies by these authors [31] revealed its
presence in 32.1% of pregnant heifers imported
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from the Netherlands to Poland. Also Stancampiano
et al. [32] did not report F. hepatica in cows
imported from France to Italy. In Germany,
prevalence of Fasciola hepatica infected cows was
significantly reduced over years, from 80% in 1969
to 0.005% in 1992, due to an appropriate preventive
program [33]. In 2004, the prevalence of trematode
infestation ranged from 0.6% to 1.43% [34,35].
Berning and Daugschies [35] observed differences
in the prevalence of F. hepatica between individual
districts resulting from Fasciola hepatica control
programs deployed in some regions. Also in Poland,
liver fluke infections in cows occur in a varying
degree, depending on the period and region of
survey. In a study conducted in 2001, Pilarczyk et
al. [36] found no invasions of Fasciola hepatica in
a random representation of West Pomeranian cattle
farms. In contrast, prevalence of fluke infection
with this parasite in the north-eastern Poland may
reach 11% [37]. In Poland, Paramphistomum sp.
occurs sporadically, with a case found in cows in a
conventional farm. Pilarczyk et al. [18] report the
presence of Paramphistomum sp. in cows imported
from the Czech Republic (6.67%). Tomczuk et al.
[38] report that invasions by Fasciola hepatica,
Paramphistomum spp. and Moniezia spp. were only
observed in herds kept on pasture. This is due to the
need for an intermediate host in the development
cycle. They also report a higher infectivity by
nematodes of the Trichostrongylidae and the genus
Nematodirus among beef cattle than dairy cattle.
This trematode was also reported by
Stancampiano et al. [32] in cows imported from
France to Italy. The prevalence of infection noted by
these authors was relatively high, reaching 27.6%.
Alternative agriculture involves a risk of an
increased level of parasite infections. On the one
hand, manure is an excellent fertilizer, a source of
essential nutrients for plants, on the other, however,
it may be a source of parasitic infections. Organic
farms operators, in order to control parasitic
invasions, use various types of feed supplements in
the form of medicinal herbs which contain active
substances. Plants with antiparasitic properties
include: garlic (Allium sativum), winter squash
(Cucurbita moschata), wormwood (Artemisia
absinthium), black walnut (Juglans nigra), common
pumpkin (Cucurbita pepo), common mugwort
(Artemisia vulgaris), fennel (Foeniculum vulgare),
and thyme (Thymus vulgaris) [39–41]. Appropriate
pasture management is also necessary.
In conclusions, the research confirmed that the
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issue of gastrointestinal parasites in cattle is still
valid. The prevalence of infection with gastrointestinal parasites in the cattle on organic and
conventional farms was very high, which was
accompanied by a low intensity of infection. This
indicates the need to conduct screening for the
presence of gastrointestinal parasites in alternative
and conventional cattle herds with the use of
inexpensive yet effective diagnostic methods. This
will help reduce the incidence of parasitic invasions
among animals and ultimately contribute to an
increase in productivity. Complete eradication of
gastrointestinal parasites in organic farming is
infeasible; however, pasture management needs
improvement if we are to reduce the level of
parasitic invasion. Also in conventional farms, it is
necessary to introduce new preventive programs in
breeding and management of cattle herds, which
will limit the use of antiparasitic medications in
favor of alternative methods.
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