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Summary
A total number of 24 local Turopolje pigs (TP) reared in outdoor area with
predominantly forest vegetation were monitored for 20 weeks (from July to
December 2015) with the aim to determine the prevalence of swine gastrointestinal
parasites after exposure to natural infection. At the beginning of the trial, pigs were
dewormed with 300 μg of doramectin per kg of body weight (Dectomax®, Pfizer;
1 ml/33 kg). Faecal egg counts (FECs) were determined after 14 and 20 weeks in
individually obtained samples separately for large roundworm (Ascaris suum) and
other gastrointestinal parasites (Oesophagostomum spp., Strongyloides spp. and
Hyostrongylus spp.). The results of coprological examination showed that main
gastrointestinal parasites in outdoor reared TP are helminth species with strongyletype eggs and coccidian Eimeria spp. In typical hot and dry season, more than 14
weeks’ period after antiparasitic treatment is required for infection and development
of sexually mature parasite stages and eggs excretion in the faeces. These results may
be important in designing of integrated gastrointestinal management practices for TP
in traditional outdoor production systems, and generally useful for more sustainable
management of this endangered breed in future.
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Introduction
Control of gastrointestinal parasites is one of the most important parts of health management in outdoor reared pigs. Due to
free access to outdoor area and wide use of natural resources of
soil and plants, pigs are highly exposed to intake of eggs or larval
stages of various parasites (Salajpal et al., 2013). High stocking
density, presence of favourable conditions for development and
survival of different stages of parasites or intermediated host,
as well as possibility to contact with wild animals as a potential
reservoir of parasites, are all helpful factor for infection. More
than 20 helminths species were found in European wild pigs
(De la Muela et al., 2001; Rajkovic-Janje et al., 2002; Jarvis et
al., 2007; Senlik et al., 2011), most of which can be detected in
pigs reared outdoor. According to Nansen and Roepstorff (1999)
and Cabaret (2003), the most prevalent internal parasites in pigs
reared outdoors are protozoans (e.g. coccidia: Eimeria spp. and
Isospora spp.) and nematodes: large roundworm (Ascaris suum),
nodular worm (Oesophagostomum spp.), whipworm (Trichuris
suis), red stomach worm (Hyostrongylus rubidus) and intestinal
threadworm (Strongyloides ransomi). The effectiveness of internal parasite control is closely related to occurrence of some parasites or their intermediated host in rearing area and knowledge
of their life cycle. In this regard, some management practices
(e.g. pasture rotation, feeding diets rich in digestible proteins
and carbohydrates, measures to reduce rooting behaviour and
consequently the uptake of infective eggs and larvae), integrated
with use of antiparasitic, could significantly reduce spectrum
and prevalence of helminth infection in outdoor reared pigs
(Petkevicius et al., 1999; Nansen and Roepstorff, 1999; Myer et
al., 1990). Turopolje pig (TP) is local pig breed traditionally reared
in outdoor production system in Turopolje region and nearby
areas in central Croatia. Due to its modest rearing requirements,
resistance and good adaptation to local marsh meadows and oak
forests, the TP breed has been an important food source for the
local inhabitants for centuries (Robić, 2002, Đikić et al., 2010).
However, the population of TP has dropped drastically over the
time and currently it counts only 132 sows and 30 boars (Croatian
Agricultural Agency, 2016). Hence, a more sustainable management of breed, including the sanitary aspects of traditional TP
farming, is essential. Climate with moderate temperatures and
humidity, feeding based on utilization of forages rich in insoluble dietary fibre and free access to periodically flooded forests
of English oaks and marsh meadows are considered factor for
survival and fecundity of gastrointestinal parasites in TP reared
in traditional outdoor system. Despite this, the occurrence and
importance of parasites in TP breed is still poorly investigated.
The aim of this study, therefore, was to determine the gastrointestinal parasites in TP reared in outdoor production system
after exposure to natural infection.

Material and methods
Animals and trial design
A total number of 24 Turopolje pigs were used in this study.
All of the animals were in the age between 16 and 19 months,
and reared in an outdoor production system at the experimental
station of the Faculty of Agriculture in “Šiljakovačka Dubrava”
near Zagreb. At the beginning of the trial, pigs were dewormed

with 300 μg of doramectin per kg of body weight (Dectomax®,
Pfizer; 1 ml/33 kg). During the trial period (20 weeks) pigs were
kept outdoors in the fenced area for pigs with predominantly
forest vegetation (mixed beech and oak forests). Feeding was
based on utilizing natural resources of wood (e.g. acorns) and
pastures with the addition of approximately 2.0 kg of standard
feed mixture per pig (13.0 MJ ME and 15.0% of crude protein
per kg). The trial was conducted from the middle of July to mid
December 2015.

Parasitological parameters
Faecal egg counts were determined at 14th and 20th week after
antiparasitic treatment. Individual samples were obtained. Faecal
egg counts (FECs) were carried out using a modified McMaster
method with saturated sodium chloride as the flotation fluid
(Whitlock, 1948). Total FECs were performed separately for large
roundworm (Ascaris suum) and other gastrointestinal parasites
(Oesophagostomum spp., Strongyloides and Hyostrongylus spp.).
Results were expressed as eggs per gram. The prevalence was calculated as ratio between number of animals having the parasites
(eggs in faeces) and number of surveyed pigs. Average monthly
precipitation during the trial period for study area was taken
from Croatian Meteorological and Hydrological Service (DHMZ).

Results and discussion
By the coprological examination at 14th week (data not shown)
after the treatment with doramectin, the strongyle-type of eggs
were sporadically found at the level less than one egg per gram
(EpG). In addition, Ascaris suum eggs were not found neither the
14th nor 20th week after the antiparasitic treatment. Doramectin
is well efficient in removing adult stages of common gastrointestinal nematodes and drastically reduces eggs excretion (Stewart
et al., 1996). Absence of eggs of parasites in sampled faeces could
be attributed to relatively long (6-8 weeks) prepatent period (the
time needed for a parasite to develop to reproductive stage and
produce eggs or oocysts) for common gastrointestinal parasites
(e.g. Ascaris suum, Oesophagostomum spp., Hyostrongylus rubidus, Trichuris suis), with the exception of Strongyloides spp.,
which are ready to produce eggs after 4 to7 days (Taylor et al.,
2007). In addition, the survival rate and embryonation of the eggs
is affected by a number of abiotic factors, such as temperature
and humidity. For instance, during dry and hot months, eggs
survival and occurrence of infective larvae is reduced (Larsen
and Roepstorff, 1999). In central part of Croatia, such weather
conditions usually take place between June and September. On
the other hand, the second coprological examination at 20th week
after the antiparasitic treatment (Table 1) showed low to moderate infection of TP with gastrointestinal parasites.
Endoparasites commonly occurred in outdoor managed herds
are Oesophagostomum spp., Hyostrongylus rubidus, Trichuris
suis, Strongyloides ransomi and Eimeria spp., some of which
(i.e. Hyostrongylus rubidus) are exclusively transmitted outdoor
(Nansen and Roepstorff, 1999). Mixed infection with parasites
which excrete strongyle-type of eggs (Oesophagostomum spp.,
Hyostrongilus spp., Strongyloides spp.) was detected in all pigs
included in the study. High prevalence of similar gastrointestinal helminths was also reported in other local pigs raised in the
extensive system in Croatia, e.g. Black Slavonian Pigs (Salajpal
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Table 1. Prevalence of gastrointestinal parasites after 20 weeks of exposure to natural infection in outdoor reared Turopolje pigs
Average FEC (range)

Total number of positive pigs (%), n = 24
FEC
0-50
51-100
GIN*
Eimeria sp.
Giardia sp.

100.0
70.8
20.8

83.3

>100

12.5

4.2

28,7 (2-120)

—
—

*Gastrointestinal nematodes with strongyle-type eggs (Oesophagostomum spp., Strongyloides sp. and Hyostrongylus sp.); FEC - faecal egg counts

et al., 2004) and abroad, e.g. Black Sicilian Pigs (Brianti et al.,
2007). In comparison to results of the first coprological examination at 14th week, the second examination at 20th week after
deworming showed that additional 6 weeks were enough time
to develop sexually mature stages of parasites and eggs excretion
at detectable levels. In average, 28.7 strongyle-type of EpG was
detected with range between 2 and 120. Progress in the development of parasites in the second examined period was probably
additionally supported by favorable environmental conditions
for grow of parasitic fauna due to the high precipitation levels
during October (Figure 1).
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Conclusion
This study showed that main gastrointestinal parasites in
outdoor reared TP exposed to natural infection are helminth
species with strongyle-type eggs and coccidian Eimeria sp. In
typical hot and dry season, more than 14 weeks’ period after
the antiparasitic treatment is required for infection and development of sexually mature parasite stages and eggs excretion in
the faeces. These results may be important in designing of integrated gastrointestinal management practices for TP in traditional outdoor production systems, and generally useful for
more sustainable management of this endangered breed in future.
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Figure 1. Average precipitation in the investigated region
(2009-2017) and monthly precipitation (mm/m2) during the
trial period (DHMZ, Velika Gorica)

The absence of Ascaris type eggs at both coprological examination and oocyst of coccidia Isospora sp., as swine parasites
typical for conventional indoor production system, confirms
previous reports of their little importance in outdoor reared
pigs (Roepstorff et al., 2011). In addition, the previous study
of Eriksen et al. (1992) suggests that Ascaris suum infections
stimulate strong immune response dependent on the exposure
time. In this way, older pigs, as in our study (16-19 months of
age), permanently exposed to infection are probably less sensitive to infestation sustained with A. suum than pigs at younger age. Coccidian infection was detected at both 14th and 20th
week after the antiparasitic treatment. Eimeria sp. oocyst was
detected in 17 pigs (70.8%), while Giardia sp. oocyst only in 5

Brianti E., Gaglio G., Ferlazzo M., Abbene S., Poglayen G.,
Giannetto S. (2007). A review of parasites found in the Sicilian
Black pig. Proceedings of 6th International Symposium on the
Mediterranean Pig, Messina - Capo d’Orlando, Italy, 105-107
Cabaret J. (2003). Animal health problems in organic farming: subjective and objective assessments and farmers actions. Livest
Prod Sci 80: 109–120
Croatian Agricultural Agency (2016). Pig Breeding - Annual Report
2015
De-la-Muela N., Hernández-de-Luján S., Ferre I. (2001). Helminths
of wild boar in Spain. J Wildl Dis 37(4): 840-843
Đikić M., Salajpal K., Karolyi D., Đikić D., Rupić V. (2010).
Biological characteristics of turopolje pig breed as factors in
renewing and preservation of population. Stočarstvo 64(2-4):
79-90
Eijck IAJM., Borgsteede FHM. (2005). A survey of gastrointestinal
pig parasites on free-range, organic and conventional pig farms
in the Netherlands. Vet Res Commun 29: 407-414
Eriksen L., Lind P., Nansen P., Roepstorff A., Urban, J. (1992).
Resistance to Ascaris suum in parasite naive and natural
exposed growers, fi nishers and sows. Vet Parasitol 41: 137–149
Järvis T., Kapel C., Moks E., Talvik H., Mägi E. (2007). Helminths
of wild boar in the isolated population close to the northern
border of its habitat area. Vet Parasitol 150(4): 366-369

Agric. conspec. sci. Vol. 82 (2017) No. 3

233

234

Krešimir SALAJPAL, Danijel KAROLYI, Relja BECK, Tanja ŠARAN, Zoran LUKOVIĆ, Dubravko ŠKORPUT, Ivan VNUČEC,
Željko MAHNET, Vedran KLIŠANIĆ
Järvis T., Mägi E. (2008). Pig endoparasites in Estonia. In: Alitalo
I., Järvis T., Zilinskas H., Bizokas V., Steinlechner S., Birgele
E. (eds.): Animals. Proceedings of the International Scientific
Conference “Animals. Health. Food Hygiene”. Jelgava, Latvia,
54-58.
Larsen MN., Roepstorff A. (1999). Seasonal variation in development and survival of Ascaris suum and Trichuris suis eggs on
pastures. Parasitology 119: 209–220
Myer RO., Walker WR., Brasher CL., Hewitt TD. (1990). Effects of
management system, season and deworming on performance
of growing-fi nishing swine: follow-up three-year study. Anim
Swine Fld Day 35: 44-59
Nansen P., Roepstorff A. (1999). Parasitic helminths of the pig: factors influencing transmission and infection levels. Int J Parasitol
29: 877–891
Petkevicius S., Nansen P., Knudsen KEB., Skjøth F. (1999). The
effect of increasing levels of insoluble dietary fibre on the establishment and persistence of Oesophagostomum dentatum in
pigs. Parasite 6: 17-26
Rajković-Janje R., Bosnić S., Rimac D., Dragičević P., Vinković
B. (2002). Prevalence of helminths in wild boar from hunting
grounds in eastern Croatia. Z Jagdwiss 48(4): 261-270
Robić, Z. (2002). Contribution to the renewal of the Turopolje breed
of pigs. Agronomski glasnik, 5-6: 305-320

Roepstorff A., Nilsson O., Oksanen A., Gjerde B., Richter SH.,
Örtenberg E., Christensson D., Martinsson KB., Bartlett PC.,
Nansen P., Eriksen L., Helle O., Nikander S., Larsen, K. (1998).
Intestinal parasites in swine in the Nordic countries: prevalence
and geographical distribution. Vet Parasitol 76: 305 – 319
Roepstorff A., Mejer H., Nejsun P. (2011). Helminth parasites in
pigs: New challenges in pig production and current research
highlights. Vet Parasitol 180: 72–81
Salajpal K., Karolyi D., Beck R., Kiš G., Vicković I., Đikić M.,
Kovačić D. (2004). Effect of acorn (Quercus robur) intake on faecal egg count in outdoor reared Black Slavonian pig. Acta Agric
Slov 1: 173–178
Salajpal K., Karolyi D., Luković Z. (2013). Sanitary aspects of outdoor farming systems. Acta Agric Slov suppl. 4: 109-117
Senlik B., Cirak VY., Girisgin O., Akyol CV. (2011). Helminth infections of wild boars (Sus scrofa) in the Bursa province of Turkey.
J Helminthol 85(4): 404-408
Stewart TB., Fox MC., Wiles SE. (1996). Doramectin efficacy against
gastrointestinal nematodes in pigs. Vet Parasitol 66: 101–108
Taylor M.A., Coop. R., Wall R.L. (2007). Veterinary Parasitology.
Third edition. John Wiley and Sons, New York
Whitlock HV. (1948). Some modifications of the McMaster helminth egg counting technique and apparatus. Journal of the
Council for Scientific and Industrial Research in Australia 21:
177-180.

acs82_45

Agric. conspec. sci. Vol. 82 (2017) No. 3

