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Abstract Malignant catarrhal fever (MCF) is a fatal viral
disease of cattle prevalent in farms bordering wildlife con-
servancies and national parks where cattle and wilde-
beests cohabit. The behaviour of the diseases and its re-
lated contribution to cattle mortalities has been poorly
studied in the smallholder sector. A study was therefore
conducted to established trends of occurrence and contri-
bution to animal losses in 97 smallholder farms and eight
commercial farms bordering Rhodes Matopos National
Park (RMNP). A structured questionnaire and secondary
records were used to gather the data in the smallholder
and commercial farms, respectively. In the smallholder
sector, cattle farmers from three villages were chosen as
respondents in a survey to provide information on the
impact and extent of losses in their cattle herds.
Epidemiological data from January 2006 to April 2014
was extracted from farm records from two Matopos
Research Institute farms. A seasonal pattern in MCF oc-
currence was observed. Most cattle mortalities were re-
corded during summer (February to May), with highest
mortalities recorded from March to April. Sporadic cases
were however recorded in October and November in year
2007, 2010, and 2012. The study further revealed that
MCF caused 71 and 21 % of cattle mortalities in the
commercial and smallholder sector, respectively.

Deferred grazing of wildebeest hotspots by restriction of
cattle movement during summer or November to April
period avoids wildebeest-cattle contact. This can alleviate
cattle mortalities due to MCF.
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Introduction

Agriculture being the backbone of Zimbabwe’s economy jus-
tifies the application of economic principles in all farming
practices across the agroecological regions of the country
(Sukume et al. 2000). In Zimbabwe, natural farming region
IV can be effectively utilized through extensive livestock and
wildlife production (Moore et al. 2009). This is so due to the
fact that the region is characterized by erratic, unreliable rain-
fall patterns that lead to recurrent droughts and uneven land-
scapes making it unfavourable for intensive animal and crop
production (Nyathi and Gambiza 1994). Though the nation
has benefited much through foreign currency earned from
beef production and tourism, there are a number of human-
wildlife conflicts encountered in wildlife-agriculture integra-
tion (Thomson 1999). These challenges include the destruc-
tion of crops, livestock predation bywild carnivores, poaching
of wildlife by farmers located near national parks, and inter-
transmission of diseases between related wild and domestic
animals (Bengis et al. 2007).

In Southern Africa, the disease incidences that have
been experienced through livestock and wildlife interac-
tion are rabies, foot and mouth disease (FMD),
theileriosis (Corridor disease), anthrax, tuberculosis,
trypanosomosis, and malignant catarrhal fever (Reid and
Van Vuuren 2004). Malignant catarrhal fever (MCF) is
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one of the diseases of concern to beef producers located
close to the national parks where wildebeests are con-
served (Bourn and Blench 1999; Russell et al. 2012).
Rhodes Matopos National Park (RMNP) is one of the
foreign currency-earning tourist resort areas in the coun-
try where wildebeests are conserved. Beef production is
the main livestock enterprise that is most practiced in the
smallholder sector which contributes about 70 % of the
national herd (Sibanda 1999). There is a need to make
sure the risks of spread of diseases between livestock and
wildlife are minimized to ensure the beef industry pro-
ductivity is optimized. The wildlife species that have
been incriminated in the transmission of diseases to live-
stock include the jackals, buffaloes, wildebeests, and oth-
er antelopes (Goldman 2007).

Malignant catarrhal fever is a generalized viral disease
of domestic cattle and buffaloes and many species of
wild ruminants characterized by high fever; profuse nasal
discharge; corneal opacity; ophthalmia; generalized
lymphadenopathy; leukopenia; and severe inflammation
of the conjunctival, oral, and nasal mucosa with necrosis
in the oral and nasal cavities sometimes extending into
the oesophagus and trachea (Honiball et al. 2008; Hunt
and Billups 1990). Occasionally, central nervous system
signs, diarrhoea, skin lesions, and non-suppurative arthri-
tis are observed (Reid and Van Vuuren 2004). This is
one of the high-impact diseases in cattle-rearing areas
situated close to the game parks where wildebeests are
found. Though the disease is fatal, there are different
perceptions from laymen and professionals about it.
This has made it very difficult for both scientists and
ordinary farmers to come up with comprehensive and
conclusive technical strategies to reduce the prevalence
of the disease in risk areas (Thrusfield 2007; Mitchell
and Scholes 2009).

Cattle farmers around RMNP are losing a lot of their
cattle as a result of the wildebeest-transmitted MCF every
year (Swai et al. 2013; Li et al. 2014). The highest mor-
talities are recorded in the breeding cows, causing a neg-
ative impact on the cattle productivity in the area.
Currently, there are no known remedies and vaccines for
the sick and susceptible animals, respectively (Swai et al.
2013). Farmers are helplessly watching their valuable an-
imals dying in very large numbers without any prescribed
working solution to this challenge (Hill et al. 2014).

Understanding of the community perception of the
disease would give the livestock researchers and exten-
sion service providers the facts needed to provide
farmers with solutions to this current problem. This pa-
per is based on a study done to determine the trend of
occurrence and the level of contribution of malignant
catarrhal fever disease on mortalities of cattle in farms
around Rhodes Matopos National Park.

Materials and methods

Site description

The study was carried out in the farms bordering Rhodes
Matopos National Park. Rhodes Matopos National Park is
situated about 30 km south of Bulawayo along the
Bulawayo-Maphisa road at the longitude 28° 30′ East and
latitude of 20° 23′ South. The area is 1340 m above sea level
(Nyathi and Gambiza 1994). The area lies in natural farming
region IV in Matobo district in Matabeleland South Province
of Zimbabwe. The area receives an average annual rainfall of
580 mm. It is dominated by the loamy soils with spaced areas
of rock outcrop with very big rocks making the bulk of the
area unfit for cultivation of crops. It has a variety of vegetation
species with the Acacia and Terminalia tree species as the
dominant with the Hyparrhenia species and Heteropogon
contortus as the dominant grass species (Nyathi and
Gambiza 1994).

The area has a variety of habitats that are favourable for
different wildlife species. These include trees, mountains,
plains, rivers, and dams. The national park has a variety of
wildlife species such as the black rhino, impalas, kudus, gi-
raffes, water bucks, leopards, monkeys, baboons, wildebeests,
etc. The most dominant animal species is the wildebeest with
an estimated population of 500 herd, usually found on the
grass plains where cattle also prefer to graze. Due to scarcity
of water and grazing in the communal areas, cattle usually
stray into the national park and the wildebeests stray into
farms resulting in cattle and wildlife mixing.

Data collection

The area under study was divided into two distinct farm-
ing systems, i.e. the smallholder and the commercial
areas. The smallholder farming area is comprised of the
communal areas and new resettlement areas of 2000 (A1
resettlement). Sampling was done to be representative to
two systems that is the commercial and the smallholder.
The selection of the areas where malignant catarrhal fever
cases was based on reports at the local veterinary officials
stationed at Matopos Research Station Animal Health
Management Centre. In the smallholder sector, three vil-
lages (Nyumbane, Manzana, and Tshonaphansi) were
used. In these villages, a total estimated herd of cattle
ownership was 1064, and this was from 97 sampled
households. Nyumbane village represented the traditional
communal farming area while Manzana and Tshonaphansi
represented the A1 resettlement area. In the commercial
area, a total of eight farms were used with a 2503 total
herd of cattle. These included West Acre, Two Tree
Kopje, Criterion, Tonbridge, Three Sisters, Lucydale,
Inungu, and Gladstone farms. The chosen farming areas
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were those sharing physical boundaries with Rhodes
Matopos National Park, resulting in close contact and
mixing of game and livestock as they sometimes share
grazing lands.

A mixed design was used to collect data in this study.
Both quantitative and qualitative data collection ap-
proaches were implemented in the study. A total of 97
semi-structured questionnaires were administered in the
smallholder farming area as a data collection instrument.
From the 97 households keeping cattle in the smallholder,
59 were randomly selected farmers in the traditional com-
munal area (representing 50 % of the village population)
following a simple random sampling strategy to reduce
bias, and out of the total 38 households keeping cattle in
the resettlement area, all were selected in the survey.
Thus, in the resettlement, a census approach was used
due to few numbers of cattle owners. The data collected
include the demographic data, socioeconomic characteris-
tics of households, livestock inventory, and causes of an-
imal losses, and farmers’ perceptions of malignant ca-
tarrhal fever. In the commercial area, a purposive sam-
pling approach was applied in that all the eight farms
were used to provide the required data. Eight semi-
structured questionnaires were administered to the man-
agers of those farms.

Epidemiological data was obtained from two of the
eight farms belonging to Matopos Research Institute
which were deliberately selected for the accuracy of their
livestock records. Cattle stock registers from two farms
(West Acre and Lucydale) were used to extract informa-
tion on mortalities and their causes. The records used
covered the period January 2006 to April 2014 and are
inclusive of the dry and wet seasons. The dry season
ranges from May to October, and the wet season ranges
from November to April. In these farms, the specific data
extracted was on mortalities, causes of deaths, name of

diseases if known, number of animals that died, the class
of animals affected, and the time (month) of the year the
death occurred.

Statistical analysis

Data collected using questionnaires in the smallholder farming
area was analysed using Statistical Package for Social
Sciences (IBM SPSS Statistics 21). Descriptive analysis tools
(frequencies, cross tabulations, compare means) in SPSS were
used to tabulate the different relevant statistics. Minitab was
further used to fit trend to the data on epidemiology to under-
stand the pattern or occurrence of MCF at Lucydale and West
Acre farms. A time series technique in the form of an
autoregressive integrated moving average (ARIMA) model
was used as a tool to determine the trend and seasonal com-
ponents depicted by the disease from the data collected for a
period of 100 months (January 2006 to April 2014).

Results

Trend of occurrence of MCF

The data from the records obtained from two commercial
farms (Lucydale and West Acre) from January 2006 to April
2014 shows a seasonal occurrence of MCF (Fig. 1). The first
cases are recorded in February and March. The peak deaths
are experienced in April toMay, and very few cases have been
recorded in June. There was a break between July and January
except in 2010 and 2012 where few cases were recorded in
October and November. The highest losses were experienced
in April 2011 when a total of 38 cattle died as a result of the
disease. There is a visible gradual death increase progressing
with time indicating a likelihood of more being experienced in
the coming years, as can be seen in Fig. 1. All classes of cattle
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Fig. 1 Trend of MCF occurrence
in West Acre and Lucydale
(January 2006 to April 2014)
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(i.e. cows, heifers, bulls, steers, and male and female calves)
have shown susceptibility to MCF though the largest frequen-
cies were noted in cows and heifers more than in other classes
of cattle as shown in Table 1.

Contribution of MCF in cattle losses

Records fromWest Acre indicated thatMCF contributed 18%
of the mortalities that were recorded in the farm which rated
third from other diseases (30 %) and screw worms (22 %). At
Lucydale, MCF contributed the most on cattle losses recorded
in the farm, followed by predation by leopards which contrib-
uted about 27 % of the deaths, shown in Fig. 2. In both farm-
ing sectors, MCF was noted to contribute significantly in cat-
tle losses, though it resulted in more losses in the commercial
sector where its contribution is more than thrice that of the
smallholder sector. The highest livestock mortalities are
caused by quarter evil disease in the smallholder farming com-
munity as shown in Fig. 2.

Discussion

The incidences of MCF from 2006 to 2014 showed a seasonal
pattern. The occurrence of MCF was recorded between
February and May. This was consistent with a study conduct-
ed in Tanzania where cases of MCF were recorded between

January and May (Cleaveland et al. 2001; Honiball et al.
2008). According to Honiball et al. (2008), the occurrence of
MCF coincides with the calving season of wildebeest which
usually occurs in December to January in Tanzania and in
South Africa. This is because wildebeests are natural carriers
of the virus that causes the disease. The adult wildebeest do
not normally transmit the disease, but the calves are believed
to be responsible for transmitting the disease (Thomson 1999;
Cleaveland et al. 2001). Plowright (1990) and Mulei et al.
(2000) reported that levels of viraemia are very high in wilde-
beest calves from birth to 3 months of age and drops when
calves reach 4 months of age due to the production of the
virus-neutralizing antibodies (Honiball et al. 2008).

Wildebeests at the age of 4 months and above excrete vi-
ruses that are not infective due to the suppression by the virus-
neutralizing antibodies (Cleaveland et al. 2001). Research has
shown that the incubation period of MCF is about 30 days;
this explains why the disease occurs between January and
May when the wildebeest calves would be less than 4 months
of age since the calving season is between December and
February (Honiball et al. 2008). The incidence of MCF was
more prevalent on the commercial farms because cattle and
wildebeest tend to graze together, and there is a high popula-
tion of wildebeest, while interaction of wildebeest with cattle
in villages is minimized by poaching, resulting in a less num-
ber of wildebeest grazing with cattle. In Kenya where the
wildebeest calving takes place between February and April,
the disease has been reported to occur between May and July.
This justifies why the disease does not occur after June in
Tanzania and after August in Kenya (Cleaveland et al.
2001). Based on the results of this research, there is a break
in MCF cases from June to January in Zimbabwe.

The few cases that were reported at West Acre Farm in
October and November in 2007, 2010, and 2012 show some
similarities with the cases in South Africa where two peak
seasons are experienced, i.e. from January toMay and another

Table 1 Cattle mortalities recorded according to classes at Lucydale
and West Acre during the period 2006 to 2014

Cows Heifers Female calves Bulls Steers Male calves

Lucydale 102 11 1 8 27 0

West Acre 45 7 2 1 9 2

Totals 147 18 3 9 36 2

Commercial sector Smallholder sector

Malignant 

catarrhal 

fever
71%

Lumpy skin 

disease

3%

Heartwater

7%
Helminthes

8%

Accidents

1%

Poisoning

2%

Quarter Evil

8%

Malignant 
catarrhal fever

21%

Lumpy skin 
disease

4%

Heartwater
7%

Helminthes
1%

Poisoning
3%

Preda�on
5%

Anaplasmosis
11%

Starva�on
6%

Quarter Evil
31%

Snares
2%

Unknown 
cause

9%

Fig. 2 Contribution of MCF on cattle losses in smallholder and commercial sector in farms around Rhodes Matopos National Parks
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from September to November (Honiball et al. 2008). Cases
recorded in 2010 and 2012 between September and
November do not conform to Plowright’s (1990) and Mulei
et al.’s (2000) findings who are of the view that the transmis-
sion of the virus comes from calves that are below the age of
4 months. During this time of the year, the wildebeest calves
would be aged between 9 and 11 months. According to
Honiball et al. (2008), stresses of late pregnancy and calving
have been found to lead to the reactivation of latent virus in
wildebeest cows.

According Honiball et al. (2008), a study was done in 1974
where a reactivation and secretion of the virus occurred in
captured adult wildebeest at the time of confinement follow-
ing changes in diet and betamethasone (a corticosteroid) treat-
ment. It is therefore suspected that the probable cause of trans-
mission during that period might be severe heat stress or the
mechanical transmission by flies (Barnard et al. 1994; Du Toit
1991). The method of transmission is still not very clear be-
cause of the long incubation period (Reid and Van Vuuren
2004). According to Honiball et al. (2008), there is evidence
that suggests the incubation period could be between 2 weeks
and 9 months. This is based on what was noted by Plowright
(1990) where a cow produced a positive calf 44 months after
infection and 80 months (Honiball et al. 2008).

All classes of cattle were affected by the disease though the
largest frequencies were noted in cows and heifers more than
in other classes of cattle. This is contrary to the findings by
Cleaveland et al. (2001) and Bedelian (2004) where reports
from the Masaai community indicated the most affected clas-
ses were mainly cows and calves. This might be due to the
herd compositions of the farms used in the study where the
cows and heifers contributed more than 80 % of the herds.
Honiball et al. (2008), on the other hand, believes the most
susceptible class is the post parturient cows compared to the
dry cows.

More cases that were reported at Lucydale than at West
acre could be attributed to the distance between the paddocks
where the cattle and wildebeests normally graze. The distance
between cattle and sheep has been noted to have an effect on
cattle mortality rates in sheep-derived MCF (Li et al. 2008).
This was noted where cattle and sheep were grazing at 1.6,
4.2, and 5.1 m distances apart then resulted in mortality rates
of 17.7, 6.1, and 0.43 %, respectively (Li et al. 2008). There is
a closer contact between the cattle and wildebeests at
Lucydale than at West Acre since the paddocks are very close
to the plains that are preferred by wildebeests.

Conclusion

Malignant catarrhal fever follows a seasonal pattern more
prevalent between February and May. All classes of cattle
are susceptible to the disease. Malignant catarrhal fever is of

great concern both on the commercial and smallholder farm-
ing sectors close to RMNP though more MCF cases are expe-
rienced in the commercial than in the smallholder sector.
Farmers and communal areas proximal to the national park
are severely affected by the diseases than distal farms.

Recommendations

Preventing contact between cattle and wildebeest during crit-
ical months can be an effective precaution. This can be
achieved by designing a controlled grazing strategy where
cattle are grazed in paddocks or grazing lands that are far away
from wildebeest grazing areas during the period between
November and April when the wildebeest calves will be less
than 4 months of age.
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