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Introduction

There is only limited data available on the prevalence of zoonotic bacteria like Salmonella and Campylobacter specifically in organic pigs, but the increased exposure to these pathogens in the outdoor environment may influence the food safety of organic pork. However, the late weaning, low stocking density and roughage may help to increase the resistance to bacterial infections in organically reared pigs. 

Outdoor organic pigs were inoculated with Salmonella and mixed with Salmonella-free pigs to study the transmission between pigs. Following, the infection risk associated with the use of Salmonella-contaminated pastures was assessed by introducing new Salmonella-free pigs into the contaminated paddocks. 

Campylobacter is considered a natural part of pigs’ intestinal flora and the investigations had special focus on the distribution of Campylobacter coli and C. jejuni. The increased exposure of outdoor pigs to C. jejuni from the environment may cause a shift from a normal dominance of C. coli towards more C. jejuni, which would imply a food safety concern, as C. jejuni is the major cause of human campylobacteriosis. 

Salmonella infection study 

The Salmonella infection study showed a considerably variation in the infection susceptibility between individual pigs and while the Salmonella infections flourished in some groups of pigs with high Salmonella excretion levels in faeces, the majority of pigs had low excretion levels (Jensen et al., 2006b). Thus, it cannot be concluded that the organic rearing conditions serves as protection against Salmonella infections and neither that Salmonella infections are more severe in organic outdoor pigs. The rooting behaviour involving ingestion of contaminated soil and the close contact in the huts probably averts some of the potential protective effects of e.g. low stocking density. The general health status of the pig and exposure to stress is likely to influence the resistance to infections. Therefore, good management practices and a general improvement of animal health are likely also to lower the risk of Salmonella infections. 

A means to control Salmonella infections in conventional pig production is hygiene barriers, but this is more difficult in the open outdoor production system. Bacteriological examinations of soil samples showed that Salmonella and Campylobacter were spread throughout the paddock. Furthermore, such Salmonella-contaminated paddock environments constituted an infection risk for newly introduced pigs, but not necessarily, as it will depend on multiple factors. Nevertheless, the presence of pigs with a high Salmonella excretion causing a substantial contamination of the environment entailed the highest infection risk. This suggests that isolation of animals, as soon as a Salmonella infection is indicated by clinical symptoms of diarrhea, could be a means of reducing the spread and persistence of Salmonella in outdoor organic pig production environments. 

Salmonella was recovered from the paddock environment five weeks and in the huts seven weeks after removal of the pigs. The potential survival of Salmonella is quite unpredictable due to many influencing factors, but several months are not unusual. It was not possible to assess the pathogen-reducing effect of plowing in this study, but the reported effects of plowing seem contradictive. Thorough cleaning of the huts including burning of the bedding material should help to reduce the contamination risk associated with huts, where Salmonella apparently persists well. 

Fourteen different Salmonella enterica serotypes different from the test strain (Salmonella enterica serovar Typhimurium) were unexpectedly detected on several occasions in pigs and/or the paddock environment. It is uncertain how these Salmonella types influence Salmonella infections in pigs, but as most Salmonella serotypes are potential human pathogens, their presence involves a potential food safety concern. No Salmonella was detected in the paddock environment or in the pigs prior to the experiments. So the detection of multiple Salmonella types probably reflects that Salmonella occurs widespread in nature and that the outdoor pigs will be exposed hereto. However, the performance of a small-scale wildlife survey on 22 rodents and 22 birds did not reveal the potential source of the detected Salmonella types (Jensen et al., 2004). 

The presence of Campylobacter in organic pigs and their outdoor environment

Campylobacter spp. was present in all the organic pigs, but the occurrence of C. jejuni seemed clumped as the prevalence of C. jejuni varied from low to high in three batches of pigs from a single farm and the presence of C. jejuni in individual pigs was not consistent over the six weeks of study (Jensen et al., 2006a). Furthermore, C. jejuni was always present in minority to C. coli in individual pigs. The C. jejuni found in the pigs comprised serotypes often associated with human campylobacteriosis and one of these types has not previously been recorded for Danish conventional pigs and that may pose a food safety concern. Identical genotypes were found in pigs, paddock environment and wildlife, which indicated a possible interaction between the pigs and the environment. However, the majority of the subtypes differed between the different sources, which did not point to an extensive transmission of C. jejuni from the nearby environment to the outdoor pigs. 

Conclusions 

The current study provided information about Salmonella and Campylobacter infections in organic outdoor pigs that shows similarities to the available knowledge on infections in conventional production systems. However, the study seemed to confirm that the open outdoor system are harder to control with respect to the potential introduction and persistence of pathogens in the environment. 
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