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threatening several highly endangered pig species in Asia 
(Luskin et�al., 2020).

Another example of  a disease that spread from livestock 
to wildlife is bovine tuberculosis which was �rst detected in 
Kruger National Park in a single African buffalo (Syncerus 
caffer) in 1990. After molecular analysis, it was inferred that 
Mycobacterium bovis was probably introduced in 1963 through 
an interaction with infected cattle. Since then, M.� bovis has 
spread among the abundant buffalo populations and at least 
23 mammalian species, including large predators (Hlokwe 
et�al., 2016).

Such spillover episodes are particularly serious when they 
affect vulnerable or endangered species already threatened by 
extinction. Examples include the recent cases of bovine tuber-
culosis found in endangered African wild dog (Lycaon pictus) 
populations (Higgitt et� al., 2019)� or the outbreaks of rabies 
reported among Ethiopian wolf (Canis simensis) populations 
(Johnson et�al., 2014).

Measures and Strategies to Reduce  
Wildlife–Livestock Interactions or Mitigate 

Their Impact
Given the signi�cant risk of  disease transmission posed by 

wildlife�livestock interactions and their associated economic, 
social, and environmental impacts, as well as their contribu-
tion to the emergence of  zoonotic pathogens of  public health 
signi�cance, regulations, policies, and guidelines have been de-
veloped worldwide to minimize these interactions and mitigate 
their impacts. For effective mitigation of  this risk, a long-term, 
cross-sectoral, collaborative, and transdisciplinary approach 
across government and industry stakeholders and the com-
munity is needed. However, major differences in interests and 
priorities of  different organizations and stakeholders have in 
some instances hampered or limited the success of  the imple-
mentation of  available mitigation strategies. The tools avail-
able for minimizing livestock�wildlife interactions relevant for 
infectious disease transmission are mainly based on three types 
of  strategies: those aimed at the reduction of  the population 
of  wildlife species in livestock production areas, those focusing 
on monitoring and controlling the occurrence of  disease in 
wildlife populations, and those focusing on implementation of 
on-farm management practices that reduce the likelihood of 
direct or indirect contacts. Usually, integrated control strat-
egies based on combinations of  some of these tools are�used.

Reduction of wildlife in livestock areas
If we focus on the �rst type of strategy, wildlife culling has 

been a commonly used control method for both reducing the 
risk of disease transmission and predation of domestic animals 
by large predators worldwide. However, in developed economies, 
the reduction in biodiversity and increasing public concerns re-
garding the involved ethical issues have progressively challenged 
the use of this practice, and currently, the resettlement or trans-
location of problematic animals is a preferred option. Before 
wildlife culling is undertaken, pathogen transmission pattern, 
host contact pattern, regulatory processes, seasonality, spatial 
structure, and environmental sources of infection should be thor-
oughly analyzed to understand the complexity of host�pathogen 
associations at ecological level and the bene�ts and costs of such 
a disease management approach (Miguel et�al., 2020). Another 
potential method to reduce wildlife population in speci�c areas 
is the translocation of problematic individuals to other sites; 
however, this method is mostly used as a wildlife management 
tool for reducing the impact of human activities on large pred-
ators with high conservation�value.

Pest control strategies at a farm level also aim at reducing 
or eliminating wildlife species considered a nuisance for farm 
operations, due to their potential risk of disease transmis-
sion. Having an appropriate pest management plan in place, 
including infestation monitoring, recording, and control, is a 
biosecurity requirement for commercial livestock operations 
(Figure 7). However, previous studies have identi�ed the need 
to improve pest control. As an example, some authors identi�ed 

Figure 5. Diagram showing different infectious pathogens transmitted be-
tween wild and domestic species in different contexts: (a) examples of patho-
gens transmitted between closely related species (ruminants, birds, and suids) 
and (b) examples of opportunistic pathogens shared by a diversity of species 
(Design: I.M.). 
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a risk of transmission of production-limiting pathogens from 
rats to domestic pigs in Australia (Pearson et�al., 2016).

Monitoring and control of diseases in wildlife
To monitor diseases at the wildlife�livestock interface, 

surveillance efforts should ideally target both wildlife and 
livestock populations. An example of an active surveillance 
program is the Australian National Avian In�uenza wild bird 
surveillance program, which contributes to understanding 
of the ecology and epidemiology of avian in�uenza viruses 
and supports industry, human, and wildlife risk management 
strategies (Hansbro et� al., 2010). However, in practice, sam-
pling wildlife requires speci�c expertise and considerable re-
sources. A�common alternative to this constraint is to monitor 
pathogens of interest in domestic species exposed to wildlife 
contacts. Exposed individuals can act as sentinels for certain 
pathogens circulating in wild species. For example, during the 
large epidemic of avian in�uenza H5N1 in wildfowl in 2006 
in Europe, sentinel ducks were sampled on a regular basis as 
an early warning surveillance system (Globig et� al., 2009). 
Other alternatives to the capture and restraint of wild species 
for surveillance are the possibility to sample game gathered by 
hunters or the use of noninvasive methods to collect biological 
material from wildlife (Bataille et�al., 2019). Given the previ-
ously described issues associated with wildlife population con-
trol, wildlife vaccination has been used occasionally to reduce 
the risk of disease transmission to domestic livestock, with the 
vaccine being administered orally using baits. An example is 
the control of rabies in foxes and racoons in Europe, the United 
States, and Canada (Freuling et�al., 2013). Another example is 

the control of M.�bovis in possums in New Zealand (Nugent 
et�al., 2016); however, the effectiveness of this strategy has only 
been demonstrated experimentally. Despite being an effective 
control strategy, issues such as safety for nontarget species and 
stability and resistance to environmental conditions need to be 
considered (Gortazar et�al., 2014). An alternative method for 
controlling vector-borne diseases in wildlife is controlling the 
arthropod vectors, which could be done using insecticides and 
acaricides (Wilson et�al., 2020)

Reduction of interactions between wildlife and 
livestock

The most common strategies to reduce the risk of disease 
transmission at the wildlife�livestock interface are the imple-
mentation of on-farm practices that minimize the risk of direct 
and indirect contacts. Most of these practices are commonly 
known as biosecurity. Physical barriers, such as appropriate 
fences, and deterrent methods, such as the use of guard dogs, 
the reduction of suitable and attractive habitats around live-
stock premises, and the avoidance of sharing of resources, will 
minimize direct and indirect contact and the probability of dis-
ease spillover from wildlife to livestock. 

External property perimeter fences are used to reduce the 
ease of access to the property, whereas long perimeter fences 
are used to restrict access and minimize the spread of a disease 
into new territories. The latter are often used for the separation 
of populations based on their health status, allowing compart-
mentalization or zoning, often used to safeguard international 
trade from speci�c production areas. However, long perimeter 
fences are often criticized on the basis of their environmental 

Figure 6. Livestock reared extensively in rich wildlife habitats such as the Brazilian Pantanal. Sympatric wildlife species have the potential to attract tourists to 
these agricultural areas (Photo: F.J.).
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