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Abstract South African pig sector is a contributor to the ag-
ricultural industry. A study was conducted to identify the pro-
duction constraints and compare the management practices in
smallholder pig farms in Mpumalanga, South Africa. A total
of 220 selected smallholder pig farmers were interviewed.
Smallholder pig farming was predominated by male (64 %),
age above 50 years (54 %), black Africans (98.6 %), and three
quarters of the smallholder farmers were poor to just below
average. Majority (80 %) have no pig husbandry training,
while only 33 % received assistance from government’s
Agricultural Department. In terms of stock, mixed breeds
(89 %) from exotic pigs were mostly kept and majority
(87 %) of the farmers kept ≤10 sows in their herds. Many
farmers (75 %) engaged in risky behavior of buying

auctioned-sourced boars, free-range boars, and untested boars
from neighbors and relatives. Few (17 %) farmers practiced
vaccination and only 10 % kept farm records. Majority of the
responses on pre-weaning mortality (50 %) and post-weaning
mortality (90 %) were within acceptable range of 1–10 and 1–
5 % mortality rates, respectively. The lead causes of mortality
were weak piglets and crushing (46 %), diarrhea (27 %), poor
management knowledge (19 %), and malnutrition (16 %).
Agricultural training and government incentives will facilitate
improved productivity in smallholder pig farming.
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Introduction

Livestock industry is a major contributor to the national agri-
cultural economy in South Africa. It contributes approximate-
ly 48% of agricultural output and 85% of the meat required in
South Africa (DAFF 2012a). Specifically, the South African
pork industry contributes 2.15 % to the primary agricultural
sectors and Mpumalanga Province is ranked sixth in terms of
the national gross domestic products (Boettiger 2000).
Whereas Madzimure et al. (2013) have previously determined
some of the potentials associated with indigenous pigs in
South Africa, other workers have highlighted some factors
including genetics, housing, economics of scale, investment
costs, nutrition, marketing, environmental issues, poor
biosecurity and land tenure systems as major limitations to
optimum productivity in pig production (Boettiger 2000; SP-
AHAW 2007; Oladele et al. 2013; Mokoele et al. 2014). To
date, no specific assessment has been conducted to evaluate
the effect of different agro-ecologic and eco-climatic condi-
tions of South Africa on pig management and productivity.
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Mpumalanga Province covers a total land area of
76,495 km2 (≈6.3 %) of the total land areas of South Africa
and is roughly divided into three distinct agro-ecological
zones: the highveld, the lowveld, and the midveld. Each of
the veld types is characterized by a set of climatic conditions
and vegetation biomes (Acocks 1988). The highveld is char-
acterized primarily with sour-veld (open countryside with
grasses, bushes or shrubs) due to high rainfall and relatively
lower temperature compared with those of the sweet-veld re-
gions. The climate varies from moderate in summer (25–
27 °C) to relatively cold winter with heavy frost when the
env i r onmen t a l t empe r a t u r e d r op s b e l ow ze r o
(Supplementary material A). The soil typically has high pH
and rainfall varies from 601 to 900 mm/annum (Engelbrecht
et al. 2004).

The midveld rainfall varies from 501 to 750 mm/annum,
and it is characterized by semi-sweet-veld vegetation type.
Acocks (1988) had previously described the climate and veg-
etations associated with the midveld. The lowveld presents
with warm moist climate and an annual rainfall of between
601 and 1300 mm/annum (Supplementary material A). The
province shares international boundaries with Mozambique
and Swaziland, and it is also contiguous to Limpopo,
Gauteng, KwaZulu-Natal, and the Free State Provinces in
South Africa. In view of the extensive shared borders, the
province has high risk of trans-boundary diseases that
threatens its animal resources, food security, affects local
and international trade, and the livelihood of rural communi-
ties (Otte et al. 2004). In addition, because the province also
shares part of its territories with the Kruger National Park,
where certain trans-boundary diseases (including but not lim-
ited to foot-and-mouth disease in buffaloes and African swine
fever in warthogs) are endemic in the wild populations, the
risks of contracting infectious diseases by the domestic ani-
mals is significantly increased. In view of the above, good
farm and management practices as well as excellent bio-
security protocols are needed for pig farming in this province.
Specifically, in the northern part of the province, agricultural
authorities must first assess a pig farm for compliance before
an approval can be granted (DAFF 2012b).

We conducted a survey among smallholder pig farmers in
the three agro-ecological zones ofMpumalanga, South Africa,
to evaluate limitations to production, assess the predisposing
factors to pig diseases, and determine possible areas of inter-
ventions at the smallholder levels.

Materials and methods

Study area

The project was carried out with the research and ethics ap-
proval number 2013/CAES/140 of the University of South

Africa. Mpumalanga Province, South Africa (26.0000° S,
30.0000° E) consist of a human population of 4.04 million
(2013 estimates) and a relatively large pig farming population
(STATSA, 2013). The province accounts for 8 % of the com-
mercial pigs in South Africa and only 4.12 % of the total
export from the country (DAFF 2012a). However, an uniden-
tified numbers of smallholder farmers exist and based on the
pig spatial distribution and marketing networks within the
province, the study sites and subjects were randomly selected.

Data collection and management

Data was collected through the use of a semi-structured and
pre-tested questionnaire, checklist was used to evaluate the
direct observations of the herd and facility, and photographic
documentations were obtained where necessary. Extension
officers and Animal Health Technicians from the
Mpumalanga Depar tment of Agr icu l tu re , Rura l
Development, Land Administration and Environmental
Affairs (DARDLEA), were trained and used to administer
the questionnaire. Inclusion criteria were (a) ownership of
≥1 to ≤50 pigs and (b) resident within the province and active
in the smallholder industry. Although the questionnaire was
prepared in English, it was administered using native home
languages (Zulu, IsiNdebele, Shangaan, and Isiswati).

A total of 220 smallholder pig farmers were identified. All
answers were recorded in English and entered into Microsoft
Excel 2007® spreadsheet. Filtered data was analyzed using
Stata v9 (Statacorp., TX, USA), and output were generated
in frequency tables for farmers’ and herd-related variables.
Proportion of pre-weaning and post-weaning mortality rates
and causes of mortality were produced in graphs. Associations
between agricultural training, government’s materials and or
financial assistance, and the 13 herd and farmer-related vari-
ables were analyzed using multivariable logistic regression
model.

Results

Demographic profile of farmers who participated
in the study

Significantly more male respondents were engaged in small-
scale pig farming than female in the study areas and more than
half of the respondents (≈54 %) were older than 50 years
(Table 1; Supplementary material B). A total of 78.7 % were
at least 40 years and above. In addition, majority of the small-
holder pig farmers were classified as previously disadvan-
taged black South Africans (98.6 %) and over three quarters
of all respondents were classified as poor to just below aver-
age (Table 1; P < 0.01). Minority of the farmers (<10 %) have
tertiary education and only 2.7 % stayed in the urban centers
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while 97.3 % live in rural or peri-urban locations. Family sizes
differed significantly among the respondents (Table 1;
P < 0.01), and only 19.6 and 33 % of all respondents have
received any form of agricultural training and financial or
input assistance, respectively (Table 1; Supplementary
material B).

Pig management and constraints

In terms of the breeds kept by smallholder farmers in
Mpumalanga Province, approximately 89 % of the farmers
used mixed breeds of exotic pigs (primarily Large White-
Landrace crosses), and majority (87.3 %) of farmers had be-
tween 1 and 10 sows in their herds (Table 2; Supplementary
material C; P < 0.01). In terms of animal husbandry, 75 % of
the farmers practiced the risky behavior of using auction-
sourced boars, free-range boars, or untested boars from neigh-
bors and relatives (P < 0.01). This practice has implications on

disease spread (Table 2). Very few (13.6 %) of the respondents
introduced the sows on oestrus to boars according to standard
practice (1–3 days) while 30% kept the sows in the boar house
for upward of 1 month (Table 2; Supplementary material C).

Whereas 25 % practiced free-range system, 75 % used the
intensive or semi-intensive management principles (Table 2;
Supplementary material C). A total of 99.5 % of the respon-
dents fed their pigs once, twice, or thrice while 0.5 % fed
either ad lib or not at all (P < 0.0001; Supplementary material
C). Eighty-three percent did not practice vaccination, and
90 % did not keep records. The numbers of farrowing per
sow per year differed significantly among the respondents,
and 96 % did not weigh their pigs for sale (Table 2;
Supplementary material C).

Approximately half (50 %) of all pre-weaning mortalities
were within the acceptable limit (≤10 %) in the pig industry
while similar percentages significantly exceeded the range.
Some farms recorded pre-weaning mortalities in excess of

Table 1 Farmer-related variables
among the survey small-scale pig
farmers, Mpumalanga (n = 220)

Variables Descriptors Mpumalanga
(n = 220) % (CI95 %)

P value

Gender Male 63.6 (57.2; 70.0) <0.0001
Female 36.4 (30.0; 42.8)

Age <20 years 0.9 (–0.4; 2.2) <0.01
21–30 years 7.3 (3.8; 10.7)

31–40 years 13.2 (8.7; 17.7)

41–50 years 24.6 (18.8; 30.3)

>50 years 54.1 (47.5; 60.7)

Race Black 98.6 (97.1; 100.2) <0.0001
Colored 0.5 (–0.4; 0.1)

White 0.9 (–0.4; 21.7)

Economic status Poor 53.2 (46.5;59.8) <0.01
Just below average 25.0 (19.2; 30.8)

Average 20.9 (15.5; 26.3)

Above average 0.9 (–0.4; 2.2)

Educational qualification No formal schooling 18.2 (13.1; 23.3) <0.01
Grades 1–11 54.1 (47.5; 60.7)

Grade 12 18.2 (13.1; 23.3)

Post-matric 9.6 (5.6; 13.5)

Location Rural 64.6 (58.2; 70.9) <0.01
Urban 2.7 (0.6; 4.9)

Peri-urban 32.7 (26.5; 39.0)

Household size 1 1.4 (-0.2; 2.9) <0.01
2 8.2 (4.5; 11.8)

3–5 40.5 (33.9; 47.0)

6–8 40.5 (33.9; 47.0)

>8 9.6 (5.6; 13.5)

Received agricultural training No 80.4 (75.1; 85.7) <0.0001
Yes 19.6 (14.3; 24.9)

Received financial assistance/inputs No 67.1 (60.9;73.4) <0.0001
Yes 32.9 (26.6; 39.2)

Significant differences existed between or among the descriptors in each variable analyzed
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50 % (Fig. 1a). Similarly, the majority (≈90 %) of the reported
post-weaning mortalities were within the acceptable range of
1–5 % (Fig. 1b). The lowveld had significantly higher abnor-
mal pre-weaning mortality patterns compared with the
highveld and the midveld regions (Fig. 1a). The leading

causes of pre-weaning mortalities were piglets born weak
and crushing of piglets by sow and through overlay = 46 %,
neonatal diseases including diarrhea = 27.0 %, poor manage-
ment knowledge = 19.4 %, and malnutrition of the pig-
lets = 15.6 % (Table 3).
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Fig. 1 a Pre-weaning and b post-weaning mortalities reported by the pig farmers in the different ecological zones of Mpumalanga, South Africa

Table 2 Herd-related variables
among the survey small-scale pig
farmers, Mpumalanga (n = 220)

Variables Descriptors Mpumalanga (%)
CI95 %

P value

Type of breed kept Kolbroek 4.6 (1.8; 7.3) <0.01
Exotic and their crosses 89.1 (84.9; 93.2)
Mix of Kolbroek and exotic 6.1 (3.1; 9.6)

No. of sow in the herd No breeding 0.9 (–0.4; 2.2) <0.01
1–10 sows 87.3 (82.8; 91.7)
11–20 sows 6.8 (3.5; 10.2)
>20 sows 5 (2.1; 7.9)

Boar source Auction 9.6 (5.6; 13.5) <0.01
Buy young and raise, select from

own boar
13.2 (8.7; 17.7)

Free range 1.4 (–0.2; 2.9)
Local project breeder 16.8 (11.8; 21.8)
Neighbor, relative, mixed 59.1 (52.5; 65.6)

Boar and sow stay together regularly No 60.6 (54.0; 67.1) <0.0001
Yes 39.5 (32.9; 46.0)

Boar length of stay with sow during mating 1–3 days 13.6 (8.9; 18.2) <0.0001
1 week–1 month 29.9 (23.7; 36.1)
2–3 months 1.9 (0.4; 3.7)
Continuous 39.7 (33.1; 46.3)
Free range 14.5 (9.7; 19.2)
Artificial insemination 0.5 (0.5; 1.4)

Housing type Intensive 18.3 (13.1; 23.4) <0.01
Semi-intensive 56.6 (50.0; 63.2)
Free-range 25.1 (19.3; 30.9)

Number of feeding per day Nil 0.5 (–0.5; 1.4) <0.01
Once 26.7 (20.9; 32.6)
Twice 66.4 (60.0; 72.7)
Thrice 6.0 (2.8; 9.2)
Ad lib 0.45(–0.45; 1.4)

Implement vaccination No 83.0 (78.0; 88.05) <0.0001
Yes 17.0 (12.0; 22.1)

Record keeping No 90.4 (86.4; 94.3) <0.0001
Yes 9.6 (5.7; 13.6)

Number of farrowing per year 1 12.4(8.0; 16.9) <0.01
2 78.8 (73.3; 84.3)
Sometimes 3 8.76 (4.97; 12.55)

Weighing done before sale No 95.87 (93.32; 98.53) <0.0001
Yes 4.13 (1.47;6.79)
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Using the logistic regression models, the receipt of agricul-
tural assistance (financial/inputs) from the government posi-
tively influence vaccination (OR = 3.8; P = 0.002), farrowing
per year (OR = 3.5; P = 0.002), and economic statuses of the
farmers (OR = 1.8; P = 0.004); however, the odds of associa-
tion between the animal housing types and receipt of govern-
ment assistance was 0.5 (P = 0.0006; Hosmer-Lemeshow
goodness of fit probability > χ2 = 0.98; Table 4).

The model for the odds of association for agricultural train-
ing and other variables did not fit well since the Hosmer-
Lemeshow goodness of fit probability > χ2 = 0.17. However,
there was a very good odds of associations between training
and receipt of government assistance (OR = 10.4) and
farrowing/sow/year (OR = 4.1; Table 5).

Discussions and Conclusion

The smallholder pig farmers’ population structures in
Mpumalanga resembled what has been described elsewhere
in South Africa (Mokoele et al. 2014) and parts of Southern
Africa (Nsoso et al. 2006). Pig production is labor-intensive,
and the ownership of land is a critical factor to successful pig
production; these factors may affect the level of women par-
ticipation in pig production because of the patrilineal system
in rural and peri-urban South Africa. Women in parts of
Southern Africa have been identified as primarily landless

and are often denied the opportunity to participate in animal
agriculture when compared with men (Cross and Hornby
2002; Kalabamu 2006). Mokoele et al. (2014) have explained
these limitations in the context of smallholder pig production
in Limpopo, South Africa.

The proportion of individuals who received agricultural
training was low (20 %). Insufficiency of specialised agricul-
tural extension officers in the provision of pig husbandry train-
ing has been reported as a limitation in Botswana (Moreki and
Mphinyane 2011). Low percentage of trained pig farmers in
Mpumalanga should be partially attributed to the reason why
poormanagement knowledge was one of the leading causes of
piglets’ deaths. We observed that larger family (greater than
six individuals within the family) tend to go into pig husband-
ry; whether this was due to availability of enough persons as
labor in the families or the basic need to supplement family
income cannot be concluded on this report.

The majority of respondents (89 %) kept exotic and cross-
bred pigs, thereby enhancing the prospect of improving pig
genetics and boosting agricultural potentials tremendously
among smallholder farmers; Njuki et al. (2010) reported that
the keeping of exotic and cross-bred enhance better growth
rate and feed conversion efficiency. In Kenya, low genetic
potential, malnourishment, high parasite prevalence, and dis-
ease have been identified as reasons for low average daily
weight gains (ADG) in smallholder pigs (Carter et al. 2013).
While these are positive developments, they must however be
supported with good management and bio-security practices,
training, vaccination, and appropriate healthcare. In the

Table 3 Major causes of piglet
mortality reported among
emerging small-scale pig farmers,
Mpumalanga

Leading causes
of neonatal mortality

Mpumalanga
Province
(n = 211)

Percentage 95 %
Confidence
interval

Weak piglets/crushing 96 45.50 38.92; 52.24

Neonatal diseases 57 27.01 21.47; 33.38

Predation 21 9.95 6.60; 14.73

Cannibalism 9 4.27 2.26; 7.91

Malnutrition 33 15.64 11.36; 21.15

Lack of management knowledge 41 19.43 14.66; 25.30

Unknown causes 9 4.27 2.26; 7.91

Other reasons 13 6.16 3.64; 10.25

Table 4 Association of receipt of government assistance with certain
production variables

Variable Odds ratio 95 % Confidence
interval

P values

Vaccination 3.83 1.65; 8.85 0.002

Farrowing/year 3.50 1.57; 7.81 0.002

Housing types 0.48 0.29; 0.81 0.0006

Economic status 1.78 1.21; 2.62 0.004

χ2 = 51.20; goodness of fit (GOF) Prob >χ2 = 0.98; Akaike information
criterion (AIC) = 232.37

Table 5 Association of training with certain production variables

Variable Odds ratio 95 % Confidence
interval

P values

Ecological zones 0.58 0.36; 0.96 0.03

Farrowing/year 4.05 1.56; 10.51 0.004

Received assistance 10.35 4.50; 23.84 <0.0001

χ2 = 58.54; goodness of fit (GOF) Prob >χ2 = 0.17; Akaike information
criterion (AIC) = 165.52
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current study, the animal management practices were poor,
only 17 % implemented vaccination, over 90 % did not keep
any record, and ≈96 % did not weigh their pigs for sale. These
identified areas will need significant improvement and more
interventions from the agricultural and veterinary authorities
within the province.

In this study, half of the farmers reported that pre-weaning
mortality was within the acceptable range (≤10). Elsewhere,
pre-weaning mortality approached 5–8 % (Anonymous
2015), 18 % in Australia (McCosker 2014), 18–24 % in
Central Lao PDR (Chittavong et al. 2012), 9.5 to 21 % in
Congo (Kambashi et al. 2014), and 22.6 % in the USA (Li
et al. 2010). Careful breeding program, selection of boars with
good litter scatter, efficient management and optimum feeding
of pregnant sows (pre-lactation and during lactation), ade-
quate vaccinations and assistance during farrowing, as well
as careful management of piglets and weaners will significant-
ly reduce these unnecessary losses. While the post-weaning
mortality was largely within the limit, about 10 % was asso-
ciated mainly with diseases in weaned pigs. Appropriate mea-
sures previously mentioned above will correct or reduce these
incidences (McCosker 2014).

The leading causes of mortality identified in our study were
piglets born weak/crushing, neonatal diseases, lack of man-
agement knowledge, and malnutrition. Other studies have
confirmed similar causes of avoidable neonatal deaths
(NAHMS 2000; Mokoele et al. 2014; Anonymous 2015).
Although the listed causes are discrete, we are aware that
interactions of factors are responsible for majority of the
causes of death in piglets and weanling pigs. However, be-
cause weak piglets were crushed in over 50 % of the cases and
about 4.3 % of the dead piglets were due to cannibalism in the
farrowing house, we suggest that improved housing condition
should be implemented and more attention should be paid to
management in the farrowing pens to reduce incidences of
pre-weaning mortality in piglets in smallholder farms.

The receipt of agricultural assistance from government and
agricultural training positively influence other farm inputs and
output. The government should explore how these identified
inputs can be distributed to reach committed farmers within
the province and such measure can be adopted nationally.
Service providers should be engaged to facilitate agricultural
training for smallholder pig farmers and distributions of
inputs. Mokoele et al. (2014) have earlier advocated for the
implementation of same measures in Limpopo Province.

Whereas the variables tested differed slightly between the
three agro-ecological zones (Supplementary materials B and
C), clear differences existed in some variables. For example,
while women formed a significant proportion of the lowveld
zone and the rural population was significantly higher, the
highveld had a significantly higher peri-urban population.
Comparatively, the lowveld had higher pre-weaning mortal-
ities than the other agro-ecological zones (Table 1; Fig. 1a). It

is possible that the warmer moist condition of this agro-
ecological zone as well as the comparative low level of edu-
cation impact positively on the multiplication of neonatal
pathogens’ (e.g., Escherichia coli and Isospora suis) which
in turn aggravated the situations of piglet mortalities in this
zone.

In conclusion, smallholder farmers in Mpumalanga will
benefit from carefully designed and restructured agricultural
programs that focus on training-linked agricultural inputs,
more women participation, supply of improved breeds, and
oversight functions. In this study, we did not significantly
associate differences in agro-ecological zones primarily with
differences in farm outputs among smallholder farmers.
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