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Introduction 

In the Makgadikgadi Pans region of Botswana, smallholder 
farmers and their livestock live in close proximity to 
wildlife. Where grazing areas are shared, parasitic 
gastrointestinal nematodes (GINs) are likely to be 
transmitted between wild and domestic species.  
 
By training farmers to recognize and record signs of GINs in 
their livestock, we empowered farmers to make treatment 
decisions while quantifying seasonal and spatial patterns in 
GIN infection. Since October 2013, farmers have been using 
a modified Five-Point-Check© system (Bath & van Wyk, 
2009) to implement regular targeted selective treatment in 
their goats and sheep.  
 
Longitudinal data from farmer records will be used in 
comparison with a climate-based nematode transmission 
model to explore the role of seasonal contact with 
migratory wildlife on GIN infection in domestic animals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Impact and Validation 

Generalist Nematodes 
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The Study Area 
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The study area consists of the Makgadikgadi and Nxai Pans National Park (MPNP) 
in northeast-central Botswana and villages which border the park. MPNP is home 
to one of the largest migrations of medium-sized herbivores in Africa (Brooks and 
Maude, 2010). 
 
Farmers from four villages on the border of the MPNP were enrolled in the 
project. Livestock, including cattle, goats, sheep, donkeys, and horses, are 
released in the morning to graze unsupervised and return to kraals in or nearby 
the villages in the evening. The livestock kept in the four study villages have 
varying levels of overlap in grazing sites with wildlife due to their distance from 
the park and barriers such as the river and park border fence.  
 
Before the study began, 65 farmers were interviewed about livestock in their 
communities. 83% indicated that worms were a problem for their animals, while 
only 35% had ever treated their livestock for worms. Most farmers relied on 
livestock for food and/or income, including 55% who stated that livestock were 
their primary source of income. Of the interviewed farmers, 47 farmers with a 
total of 1059 goats and 22 sheep were enrolled in the study. 

Figure 2: A map of the study area showing the locations of the four study villages and enrolled 
kraals (black dots) and range of zebra migration (wet season: green lines, dry season: yellow lines) 
in the Makgadikgadi region. Red line: border fence,blue line: river, black line: park boundary.  
Note the fence, river, and park boundary overlap on the western side of the park.  
Adapted from (Bradley, 2012) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Goats and wild kudu graze together at the border of MPNP. 

Targeted Selective Treatment 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: The life cycle of Haemoncus contortus, a 
generalist GIN which causes anaemia in small ruminants. 
Image from (Jones, 2011). 

A parasite species is a generalist if it has been found to survive 
and reproduce in more than one type of host in a given stage 
of its life cycle. The majority of parasitic nematodes have a 
multi- phase lifecycle, with a parasitic phase inside the host, 
and a free-living stage in the environment or intermediate 
hosts (Taylor et al., 2007). For most nematodes of ungulates, 
the definitive host is infected trophically, i.e. by ingesting 
infective larvae on pasture. Trophic transmission of 
nematodes involves long-living infective stages and 
opportunistic exposure to hosts, and is therefore likely to 
provide an opportunity for infection of alternative host 
species (host switching). 

Domestic Species # Parasite Species % Host-Specific % Shared with Wildlife 

Goat 40 2.5% 73% 

Sheep 42 4.8% 69% 

Donkey 33 3.0% 67% 

Horse 72 43% 42% 

Cattle 50 36% 52% 

Wildlife Species # Parasite Species % Host-Specific % Shared with Domestic 

Plains zebra 35 2.9% 74% 

Greater kudu 28 11% 50% 

Impala 34 8.8% 26% 

Common duiker 18 5.6% 42% 

Hartebeest 12 8.3% 58% 

Gemsbok 25 0 24% 

Springbok 21 9.5% 24% 

Bushbuck 11 0 18% 

Tables: The proportion of host-specific parasites and the proportion of parasite species shared 
across the wild-domestic boundary were calculated from host-parasite associations reported in the 
literature (Walker & Morgan, 2014). Results for domestic and wild species living in the study area are 
presented here:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: The Five-Point-Check © score card for farmers (Bath & van Wyk, 2009), from 
which the guidelines for targeted selective treatment in this study were adapted.  

Farmers were trained to use a small quantity of deworming drug effectively 
and sustainably by only treating those animals that show signs of worm 
infection. Each farmer was asked to check his or her goats and sheep for 
signs of worms by applying a modified Five-Point-Check© method 
approximately every two weeks, and to keep a record book. We provided 
anthelmintics for animals that fit the treatment criteria. 
 
 

 
 

Conclusions 

Here we present preliminary results from a study of 
parasite infection in a mixed-wildlife livestock system in 
Botswana. Based on host-parasite associations reported in 
the literature, we expect to find a high proportion of 
generalist nematodes infecting both wild and domestic 
ungulate species in the region. This indicates that the role 
of alternative hosts should be considered in management 
of GINs. 
 
In order to determine the seasonal pattern of GIN 
transmission in goats, farmers were trained to record data 
on signs of infection at regular intervals. The system has 
been effective for the farmers and contributed to 
improved health in the goats. 
 
This approach empowers farmers to improve the health of 
their livestock, while gathering spatial and seasonal data 
on infection. By combining this information with known 
patterns of wildlife movement, we aim to explore the role 
of wildlife in transmission patterns of generalist GINs. 
 
The next step in the study is to use the data from the 
farmers in combination with a model of seasonal patterns 
of GIN transmission in the region to further guide targeted 
selective treatment seasonally and spatially.  Farmers who participated in the study and treated their flock at 

least once during the 2013-2014 rainy season showed greater 
improvements in FAMACHA and Body Condition Score following 
the rainy season than animals from flocks that were not treated.  
 
The FAMACHA© score decreased (improved) significantly more 
in the treated compared to non-treated herds (T = 8.7, DF = 
366.2, P = 1.3x10-16, mean non-treated = 0.10, mean treated = 
 -0.47, 95% C.I. of difference = 0.44 to 0.69). 
 
The change in Body Condition Score was significantly higher in 
herds that received treatment compared to non-treated herds 

(𝑇 = −5.8, 𝐷𝐹 = 404.5, 𝑃 = 1.2 × 10−8, mean non-treated 
= 0.14, mean treated = 0.42, 95% C.I. of difference = -0.36 to 
 -0.18) 

 
 
 
Figure 5: Treatment  with anthelmintics  
led to an improvement in FAMACHA score 
in pale and borderline pale goats,  
indicating that worm infection contributed 
 to anaemia as measured by FAMACHA 
 score.   
 
 
 
 


