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ABSTRACT

This study aimed to assess the status, population and population trend of Tswana pigs in three districts of 
Botswana. A survey was conducted for three consecutive years from 2018 to 2020 in three districts to establish 
the status of indigenous Tswana pigs in the country in terms of their population. The three districts were Kgatleng, 
Kweneng and South-East. These districts were purposely chosen because they are the ones which have a considerable 
number of indigenous Tswana pigs. A structured questionnaire was administered to 71 farmers in 2018, 50 farmers 
in 2019 and 71 farmers in 2020. The population of indigenous Tswana pigs declined over the three years of study. 
South-East district had the highest number of indigenous pigs and Kweneng district had the least number during the 
three years of study. Sows and gilts were more than boars. The average herd size ranged from 3.5 to 20 over the three 
years. According to risk status classification by FAO, the status of indigenous Tswana breed in the southern districts 
of Botswana is ‘endangered’ and the estimated population growth rate is less than one. There is a strong positive 
and significant difference between the total number of pigs and the number of female pigs. The regression analysis 
indicated a positive impact of adult female pig numbers on the total number of Tswana pigs.
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Documenting and monitoring the status of animal 
genetic resources is one of the vital factors for their 
sustainable use, development, and conservation (FAO 2011,  
Cao et al. 2021). Indigenous Tswana pigs, just like other 
indigenous livestock species, are not highly regarded in 
commercial production system (Halimani 2020). The main 
reason for that is the slow growth rate compared to the 
exotic commercial pigs (Wang et al. 2021). Farmers prefer 
exotic and crossbred pigs due to their large body frame and 
fast growth rate which makes the pig production enterprise 
profitable (Silva et al. 2016, Wang et al. 2021). The 
same scenario was reported by Krishnan et al. (2020) in 
India. This limits the indigenous pig rearing by the small-
holder resource-poor farmers for home consumption and 
occasional sales (Silva et al. 2016).

The preference of exotic breeds over indigenous breeds 
and indiscriminate crossbreeding practices leaves the 
indigenous breeds in danger of becoming extinct (Rege and  
Gibson 2003). It should be noted that even though the 
indigenous breeds are slow growing and have smaller 
body frames, they have other good characteristics that 
may be of benefit to farmers and consumers now and in 

future. The good characteristics include tolerance to heat, 
high resistance to diseases and parasites, the ability to 
utilize low quality feeds and crop residues (Madzimure 
et al. 2013) and high fertility and longevity. They are 
adapted to scavenging and backyard systems (Thutwa et 
al. 2020). Indigenous pigs have also been reported to have 
tender meat, more fat, good meat (flavour) taste and colour 
(Madzimure et al. 2013, Wang et al. 2021).

Previous studies (Madzimure et al. 2013, Thutwa et al. 
2020, Bharati et al. 2022) have shown that indigenous pigs 
are mostly reared by women. Looking at the favourable 
attributes of Tswana pigs, efforts must be made to 
conserve this breed. To ensure sustainable utilisation of the 
indigenous pigs, their slow growth can be complemented by 
breeding programmes such as well-planned crossbreeding  
(Huyen et al. 2005). Madzimure et al. (2013) reported 
that there is high potential to utilize indigenous pigs for 
crossbreeding with exotic breeds for market-oriented 
production systems in South Africa.

The status of the population can be determined by 
measuring factors such as population size, mortality and 
birth rate (Tarsi and Tuff 2012, Singh and Sharma 2017). 
Therefore, the aim of this study was to determine the 
population trends, risk status, births, deaths and off-take 
rates of indigenous Tswana pigs in Kgatleng, Kweneng and 
South-East districts of Botswana.  

SUPPLEMENTARY MATERIAL AVAILABLE ONLINE
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MATERIALS AND METHODS

Sampling sites: A survey was conducted for three 
consecutive years from 2018 to 2020 in Kgatleng, 
Kweneng and South-East districts of Botswana to establish 
the status of indigenous Tswana pigs in Botswana in terms 
of the population. These districts were chosen because 
they have considerable number of indigenous Tswana pigs. 
Kgatleng District lies between Latitude 23.88°S–24.51°S 
and Longitude 25.89°E–26.82°E (Tshireletso et al. 2018), 
Kweneng district lies between Latitude 21°31’44.54’’ S 
and Longitude 23°12’14.32’’ E while South-East district 
lies between Latitude 24.9366°S and Longitude 25.8049°E.  
Annual rainfall in Kgatleng District ranges between  
450 mm and 550 mm. The ambient temperatures range 
between 6°C and 20°C in winter and 22°C and 30°C in 
summer (Bhalotra 1987). Kweneng district is situated in 
a semi-arid climate, with mainly sparse bush savannah 
vegetation. The rainy season is typically between October 
and April and the driest months are June to August (Schiess-
Meier et al. 2007).

Data collection and analysis: A structured questionnaire 
was administered to 71 farmers in 2018, 50 farmers in 
2019 and 71 farmers in 2020. In 2018, the baseline data 
were collected including demographic parameters of the 
farmers and the purpose of keeping indigenous pigs (data 
not included in this paper) while in 2019 and 2020, more 
variables were added. These data include birth rate, number 
of pigs sold (off-take) and mortality rate, and these were 
compared between 2018/2019 and 2019/2020. The data were 
analysed using Statistical Package for the Social Sciences 
(IBM. Corp. SPSS 2017). Most of the data were not normally 
distributed and transformation of data could not be possible, 
therefore non-parametric Kruskal-Wallis test was used for 
the differences of total numbers of pigs among three districts 
and three years. The differences in the per cent causes of 
death in pigs among districts and through three years was 
tested using chi-square. Pearson correlation and regression 
were done to check the relationship between the number of 
pigs and the number of adult females and males.

The population growth rate was estimated using the 
equation used in FAO (2013) report: 

r = anti-log[(log N2 − log N1)/t]
Where, r, rate of growth per year; N1 and N2, respectively, 

the number of breeding females from the first (2018) and  
the last (2020) census; and t,  time interval in years between 
the two censuses.

RESULTS AND DISCUSSION

Population of indigenous Tswana pigs: There was a 
decline in the number of indigenous Tswana pigs in the 
studied districts of Botswana from 2018 to 2020. The 
numbers declined from 620 to 457. This is a cause of 
concern because the studied districts are known to have 
more indigenous Tswana pigs. This breed is rarely available 
in other districts of the country. The declining population of 
indigenous pigs agrees with the report of Nidup et al. (2011)  

and De et al. (2019) in indigenous pigs of Bhutan and 
India, respectively. However, the results of the current 
study are contrary to the report of Grittner et al. (2021) 
which indicated the increasing trend in the population of 
different indigenous breeds of Serbia. The low numbers of 
indigenous pigs in the districts of Botswana are contrary 
to Indian numbers where indigenous pigs are reported to 
be 76.14% of the total pig population and different regions 
of the country have more than 600,000 indigenous pigs  
(Behl et al. 2020). This discrepancy in the number of pigs 
in the regions of India and districts of Botswana may be 
attributed to the huge differences in human populations and 
the underutilisation of the indigenous pigs in Botswana. 
The numbers in this study are also lower than those reported 
in different provinces in South Africa in 2010 (Meissner 
et al. 2013). The current Tswana pigs’ population put this 
breed under endangered status according to FAO risk status 
classification (FAO 2013).

Distribution of Tswana pigs in the three districts: More 
pigs were found in the South-East district in all the three 
years of study, followed by Kgatleng and lastly Kweneng 
district (Table 1). This might be due to South-East district’s 
tribe(s) preference for indigenous pigs’ meat. The findings 
concur with Sah et al. (2018), who reported that pig farming 
was most prevalent in the central and eastern regions of 
Nepal. Nidup et al. (2011) and Sulabh et al. (2017) also 
reported varying numbers of indigenous pigs in different 
regions of Bhutan and India, respectively. 

Table 1. Population of indigenous Tswana pigs in three districts

Year Kgatleng 
district

Kweneng 
district

South-East
district

Total

2018 128 7 485 620
2019 165 80 353 598
2020 153 40 264 457

Age and sex structure of Tswana pigs: Generally,  
number of sows was higher than that of boars and a similar 
pattern applied to young males and gilts (Supplementary 
Table 1). Similarly, Ayalew et al. (2011) reported more 
number of sows than boars while the male growers were 
more than the female growers in Papua New Guinea. 
Contrary to this study, Nidup et al. (2011) reported more 
males than females in indigenous pigs in Bhutan.

Herd size of Tswana pigs and mean number of different 
ages and sex per household in three districts: The average 
herd size differed between districts and the years of study 
ranging from 3.5 to 20 (Supplementary Table 2). Mean 
number of pigs of different age and sex per household in 
three districts over three years are shown in Table 2. The 
differing herd size between districts concurs with Ayalew 
et al. (2011) who reported varying herd size in different 
sampling sites. The average herd sizes according to 
districts in the current study are slightly higher than those 
reported by researchers in other countries. Sah et al. (2018) 
reported that average pigs per household was 2.5 in two 
districts of Nepal while Chiduwa et al. (2008) reported 
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average pig herd size of 3.3 per household in Zimbabwe. 
The lower herd sizes in countries with higher population 
of indigenous breeds than Botswana implies that there are 
more farmers with pigs compared to Botswana where the 
households with indigenous pigs were less than 100.

Table 2. Mean number of pigs with different age and sex per 
household in three districts over three years

Pig 
category/
Group

District Significance
Kgatleng Kweneng South-East

Boars
2018
2019
2020

1.41±0.31
2.75±1.1a

0.68±0.24b

0.5±0.5
0.00±0.00
2.50±0.96

0.92±0.2
0.97±0.3
1.29±0.38

0.054

Sows
2018
2019
2020

2.00±0.45
3.17±0.97
2.00±0.8

0.5±0.5
1.5±0.5
3.50±1.5

1.81±0.3
1.84±0.36
2.29±0.53

NS

Young 
males
2018
2019
2020

0.59±0.3a

2.42±0.86
2.63±0.83b

0.00±0.00
0.00±0.00
1.25±0.75

1.38±0.35
0.59±0.33
1.18±0.33

NS

Gilts
2018
2019
2020

0.71±0.4
1.75±0.71
2.21±1.31

0.00±0.00
0.00±0.00
1.75±1.44

1.65±0.32b

0.53±0.22a

1.24±0.47

NS

Piglets
2018
2019
2020

2.82±1.6
3.75±1.24
0.79±0.48

0.5±0.5
0.5±0.5
1.0±1.0

3.56±0.99
5.55±1.14c

1.79±0.5b

NS

NS, not significant between districts; abcMeans with different 
letters are significantly different between years within a district.

Birth rate, off-take and mortality rate: The number of 
Tswana pigs that were born, that died and that were sold 
varied between the years of study (Supplementary Table 3). 
The fluctuations of number of pigs born, died and sold was 
also reported by Lubungu (2016) in Zambia. In 2020, more 
pigs were removed through death rather than being sold 
while in 2019 the mean number of sold pigs were similar to 
died pigs. On the contrary, Silva et al. (2016) reported that 
more removal of indigenous pigs in Vietnam and Sri Lanka 
were due to sales, instead of mortality. 

Causes of pig death: The farmers who knew the causes 
of mortality of their pigs reported various causes such 
as cold stress (8%), dog bites (7%) and poisoning (5%). 
Mutua et al. (2011) and Abonyi et al. (2012) also reported 
hypothermia as a major cause of piglets’ death in Kenya 
and Nigeria. Other causes of death such as drowning in 
water, high temperatures, diseases and parasites, hit by car, 
starvation, predation, killed by neighbours, side effects of 
castration, piglets crushed by sows and boars accounted 
for 2% and less. Our report was not consistent with other 
reports where crushing by sows was the major cause of 
piglet death (Mashatise et al. 2005, Abonyi et al. 2012). 
This discrepancy might be due to differences in production 

systems between the current study and previous studies 
or better maternal instincts of indigenous Tswana pigs.  
Most of the causes of piglets’ mortality reported here are 
consistent with the reports of piglets mortality causes in 
India (Roy et al. 2014).

Estimation of population growth rate: The growth rate 
was calculated as given here. 

r = antilog [(log 129 – log 130)/2] = 0.996.
The growth rate was less than 1. Based on this growth 

rate, the population size after 10 years can be estimated as 
129*(0.99610) = 123. This suggests that the population is 
declining, and conservation measures need to be put in place.

Correlation analysis between total number of pigs 
and the number of females and males: There was a high 
positive and statistically significant correlation between 
total number of pigs and the number of females (P=0.00), 
and low positive correlation between total number of pigs 
and number of males (Table 3).

Table 3. Correlation analysis

Total 
pigs

Number of 
adult males

Number of 
adult females

Total pigs 1
Number of adult males 0.423** 1
Number of adult females 0.718** 0.486** 1

Regression analysis: Regression analysis was done to 
confirm if number of adult female pigs carry a significant 
impact on total number of pigs (population). The 
dependent variable (total number of pigs) was regressed on 
predicting variable (adult female pigs’ numbers). Female 
pigs number significantly predicted pigs’ total, F = 93.492, 
p<0.001, indicating that female pigs play significant role 
in increasing population of pigs (b=0.670, p<0.001). These 
results confirm the positive effect of the adult female pig 
number on the population of Tswana pigs. Furthermore, 
R2 = 0.522 depicts that the model explains 52.2% of the 
variance in number of pigs.

The population of indigenous Tswana pigs declined over 
the three years of study. Only a few farmers are keeping 
the indigenous pigs, making the population to remain low 
compared to other countries. The population growth rate was 
less than one. Tswana pigs are currently in the endangered 
status. If conservation strategies for indigenous pigs are not 
put in place in Botswana, this breed might reach ‘critical’ 
status. There is a strong positive relationship between the 
number of adult female pigs and the population of Tswana 
pigs. More research needs to be done to characterise this 
breed and document its performance ability. The breed needs 
to be conserved through utilisation and cryopreservation.
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