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ABSTRACT

A study was conducted to determine environmental and socio-economic factors
affecting pig productivity in communal areas. A questionnaire was administered
to collect data on production environment and socio-economic variables
underlying productivity in Sekhukhune District. Production environment included
explanatory sex of the piglet, season of birth, feed type, housing type,
municipality, herd size, health management and disease prevalence, while socio-
economic variables included household size and gender of head of household,
age, level of education and employment status. A total of 112 farmers were
interviewed from 25 villages. Data on productivity were collected using
production record sheets. Performance parameters in the production sheets
included litter size, litter weight, individual birth weight, live weight and mortality.
Monitoring was done from birth date to subsequent farrowing date at the farmers’
backyard. One farrowing sow per producer was used and a total of 605 piglets

were monitored in the municipalities.

A total of 1468 indigenous pigs were kept for breeding with 104 castrated males
occupying less space in the production system within the district. Feeding was
characterized by kitchen wastes or garbage at total of 78 farmers, 22 feeding
garbage and grains, and only 12 farmers feeding concentrate. There was
measles prevalence in the production system with a total of 41 farmers treating
the suspected pigs; the larger number (71) however, did not treat pigs. Health did
not affect (P>0.05) litter size and birth weight. Birth weight was affected (P>0.05)
by disease prevalence, herd size, household head sex, age and education, and
family size. Mean litter size was 4.38 piglets at birth, mean litter weights of 5.78
kg, mean birth weight of 1.32, and mean mortality at 2.31 piglets. Season, feed,
municipality, diseases, herd size, the age, education and employment of

household head affected pre-weaning mortality (P<0.05).





There is statistical evidence (P<0.05) that there were associations between litter
size, litter weight, birth weight and mortality and the feed, municipality, diseases,
herd size, the age, education and employment of household head respectively.
There were deficiencies in the entire production system with regards to pig
management practices, feeding practices, housing of pigs, breeding systems,
herd composition and size and the general practices in the keeping of the pig
herds by majority of pig producers. These deficiencies call for introduction of
sound pig management plans in communal areas which should include keeping
pigs indoor to account for the healthy herd, proper feeding and sound breeding

plans.





Table of contents

Vi

Contents

Page

Declaration

Acknowledgement

Dedication

Abstract

Table of contents

List of tables
CHAPTER ONE
GENERAL INTRODUCTION

1.

1.1
1.2
1.3
1.4

Background
Problem statement
Motivation

Aim and objectives of the study

CHAPTER TWO
LITERATURE REVIEW

2.

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

Introduction

Pig management practices

Feeding practices

Housing

Breeding

Productivity and reproductive performance
Impact of disease and parasite infections

Conclusion

CHAPTER THREE
MATERIALS AND METHODS

3.

3.1
3.2
3.3
3.4

Study site
Research design and procedures
Data collection

Statistical analysis

CHAPTER FOUR

© 0 N o o1 o0 B WO DN DNDNPEP PP

e e T o = o
© O oo U1 A W W N O





RESULTS

4.1
4.2
4.3

4.4

4.5

4.6

Management practices in different municipalities

4.2 Socio-economic factors

Effect of management practices and environmental factors on
productivity of indigenous pigs

4.3.1 Season

4.3.2 Feeding

4.3.3 Housing system

4.3.4 Municipality

4.3.5 Disease prevalence and treatment

4.3.6 Herd size (number of pigs per household)

Effect of socio-economic factors on productivity of indigenous
pigs

4.4.1 Gender of the household head

4.4.2 Age of the household head

4.4.3 Education of the household head

4.4.4 Employment of the household head

4.4.5 Size of household

Effect of environmental factors and management practices on
growth rate and body weight of indigenous pigs at 21 and 42
days of age

4.5.1 Season

4.5.2 Feeding

4.5.3 Housing system

4.5.4 Municipality

4.5.5 Disease treatment

4.5.6 Prevalence of diseases

4.5.7 Herd size

Effect of socio-economic factors on growth rate and body weight
of indigenous pigs up to 21 and 42 days of age

4.6.1 Gender of the household head

Vil

19
19
26
31

30
31
33
34
35
36
37

37
38
39
40
42
43

42
44
45
46
48
49
50
51

51





4.6.2 Age of the household head
4.6.3 Level of education of the Household head
4.6.4 Employment of the household head
4.6.5 Size of household
4.7 Piglet mortality at 42 days of age in communal areas of
Sekhukhune District

4.8 Productivity of sows and weaners

CHAPTER FIVE

5. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
5.1 Effect of the management practices and environmental factors
on productivity of indigenous pigs
5.2 Effect of socio-economic factors on productivity of indigenous
pigs
5.3 Mortality of piglets from birth until 42 days of age
5.4 Effect of socio-economic, environmental and management
practices on the farrowing interval in indigenous pigs in
Sekhukhune District
5.6 Conclusions
5.7 Limitations and recommendations
CHAPTER SIX

6.

REFERENCES

viii

52
53
55
56
57

62
67
67
68

79

88
96

103
104
106
106






LIST OF TABLES

Table Title Page

3.01 Villages and households sampled from five municipalities in 16
Sekhukhune District

3.02 Description of variables used in the study 17

4.01 Prevalence and treatment of diseases (% of households) of 20
indigenous pigs in communal areas of different municipalities in
Sekhukhune District

4.02 Feeding systems of indigenous pigs (% of households) in 22
communal areas of different municipalities in Sekhukhune District

4.03 Herd composition, herd size and housing of indigenous pigs (% of 23
households) in communal areas of different municipalities in
Sekhukhune District

4.04  Socio-economic factors of households keeping indigenous pigs in 28
communal areas of Sekhukhune District

4.05 Production performance of indigenous pigs in communal areas of 31
Sekhukhune District

4.06 Effect of season on litter size (piglets/litter), litter weight (kg/litter) 31
and birth weight (kg/piglet) of indigenous pigs in communal areas
of Sekhukhune District

4.07 Effect of feed type on litter size (piglets/litter), litter weight 33
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

4.08 Effect of housing on litter size (piglets/litter), litter weight (kg/litter) 33
and birth weight (kg/piglet) of indigenous pigs in communal areas
of Sekhukhune District

4.09 Effect of municipality on litter size (piglets/litter), litter weight 35
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

4.10 Effect of disease prevalence and treatment on litter size 36

(piglets/litter), litter weight (kg/litter) and birth weight (kg/piglet) of





411

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

indigenous pigs in communal areas of Sekhukhune District
Effect of pig herd size on litter size (piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

Effect of household head gender on litter size (piglets/litter), litter
weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

Effect of household head age on litter size (piglets/litter), litter
weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

Effect of household head education on litter size (piglets/litter),
litter weight (kg/litter) and birth weight (kg/piglet) of indigenous
pigs in communal areas of Sekhukhune District

Effect of household head employment on litter size (piglets/litter),
litter weight (kg/litter) and birth weight (kg/piglet) of indigenous
pigs in communal areas of Sekhukhune District

Effects of household size on litter size (piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

Effect of season on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in
communal areas of Sekhukhune District

Effect of feed type on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in
communal areas of Sekhukhune District

Effect of type of housing system on growth rate (kg/piglet/day)
and body weight (kg/piglet) of indigenous piglets at 21 and 42
days of age in communal areas of Sekhukhune District

Effect of municipality on growth rate (kg/piglet/day) and body
weight (kg/piglet) of indigenous piglets at 21 and 42 days of age
in communal areas of Sekhukhune District

37

38

39

40

41

43

44

46

47





421

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

4.30

431

Effect of disease treatment on growth rate (kg/piglet/day) and
body weight (kg/piglet) of indigenous piglets at 21 and 42 days of
age in communal areas of Sekhukhune District

Effect of disease prevalence on growth rate (kg/piglet/day) and
body weight (kg/piglet) of indigenous piglets at 21 and 42 days of
age in communal areas of Sekhukhune District

Effect of herd size on growth rate (kg/piglet/day) and body weight
(kg/piglet) up to 21 and 42 days of age of indigenous pigs in
communal areas of Sekhukhune District

Effect of household head gender on growth rate (kg/piglet/day)
and body weight (kg/piglet) up to 21 and 42 days of age of
indigenous pigs in communal areas of Sekhukhune District
Effect of household head age on growth rate (kg/piglet/day) and
body weight (kg/piglet) at 21 and 42 days of age of indigenous
pigs in communal areas of Sekhukhune District

Effect of household head education on growth rate (kg/piglet/day)
and body weight (kg/piglet) up to 21 and 42 days of age of
indigenous pigs in communal areas of Sekhukhune District
Effect of household head employment status on growth rate
(kg/piglet/day) and body weight (kg/piglet) up to 21 and 42 days
of age of indigenous pigs in communal areas of Sekhukhune
District

Effect of the size of household on growth rate (kg/piglet/day) and
body weight (kg/piglet) up to 21 and 42 days of age of indigenous
pigs in communal areas of Sekhukhune District

Effect of season and feeding systems on mortality of piglets in
communal areas of Sekhukhune District

Effect of herd size, housing and municipality on mortality of
piglets in communal areas of Sekhukhune District

Effect of disease prevalence and treatment on mortality of piglets

in communal areas of Sekhukhune District

Xi

48

49

50

51

53

54

55

56

57

58

59





4.32

4.33

4.34

4.35

4.36

4.37

Effect of household head gender and age on mortality of piglets in
communal areas of Sekhukhune District

Effect of household head education level, employment status and
household size on mortality of piglets in communal areas of
Sekhukhune District

Effect of season, feed, housing and municipality on farrowing
interval (months/sow/year) of indigenous pigs in communal areas
of Sekhukhune District

Effect of disease on farrowing interval (months/sow/year) of
indigenous pigs in communal areas of Sekhukhune District

Effect of pig herd size, household head gender and age on
farrowing interval (months/sow/year) of indigenous pigs in
communal areas of Sekhukhune District

Effect of education and employment of household head and
household size on farrowing interval of indigenous pigs in

communal areas of Sekhukhune District

Xii

64

65

66











CHAPTER ONE

GENERAL INTRODUCTION





1.1 Background

Indigenous pigs are economically, socially and nutritionally very important to
households in communal areas of Sekhukhune District in Limpopo Province. However,
these indigenous pigs have low productivity and high mortality rates (Mota et al., 2002).
In rural areas mostly pigs are variously referred to as native, scavenging, indigenous
and local or village pigs (Petrus et al., 2001). These pigs are reared mainly under a free-
range system which has potential for direct transmission of diseases and parasites (Zoli
et al., 2001; Foyaca-Sibat, 2002; Boa, 2004; South African Medical Research Council,
2005; Wolvaardt, 2005). Additionally, data on performance of these pigs is not extensive
and conclusive. Therefore, there is need to determine productivity and factors affecting
productivity of these indigenous pigs in communal areas of Sekhukhune District in

Limpopo Province.

1.2 Problem statement

A number of households in communal areas of Sekhukhune District in Limpopo
Province keep indigenous pigs. These pigs are kept for nutritional, economic and social
purposes. Despite these important attributes, there is some evidence indicating low
productivity and high mortality rates among the indigenous pigs. These factors result in
nutritional and economic losses for the communal farmers. It is, therefore, important to
ascertain these low productivity values, and then determine factors that contribute to
these low values. Such information will be useful in devising strategies aimed at
improving productivity of indigenous pigs in communal areas of Sekhukhune District in

Limpopo Province.

1.3 Motivation of the study

This study will determine productivity levels of indigenous pigs in communal areas of
Sekhukhune District in Limpopo Province. It will also identify factors that contribute to
low productivity of indigenous pigs in communal areas of Sekhukhune District in
Limpopo Province. Such data will be useful in finding ways of improving productivity of

indigenous pigs in communal areas. Such improvements may result in improved





economic and nutritional status of indigenous pig farmers in Limpopo Province and

South Africa at Large.

1.4 The objectives of the study
The objectives of this study were as follows:

1. To determine the effects of season of birth of piglets, feed type, housing type,
municipality, herd size, health management and disease prevalence on
productivity of indigenous pigs in communal areas of Sekhukhune District in
Limpopo Province.

2. To determine the effects of household size and household head gender, age,
level of education and employment status on productivity of indigenous pigs in
communal areas of Sekhukhune District in Limpopo Province.

3. To determine litter size, litter weight, birth weight, body weight, growth rate,
mortality and farrowing interval of indigenous pigs in communal areas of

Sekhukhune District in Limpopo Province.





CHAPTER TWO

LITERATURE REVIEW





2.1 Introduction

Pig production is the most important smallholder production system in Sekhukhune
District, occurring as smallholder activities within various households. This section
seeks to review and summarize related available publications to make more available
information to understand the current and past state of indigenous pig production
practices. The focus of this review will be on the pig management practices, feeding
practices, housing, breeding, productivity and reproductive performance, and the impact

of diseases and parasite infections within the production system.

2.2 Pig management practices

For a successful management of pigs one would need to make intelligent planning and
have sound knowledge of biology of the pig (Payne & Wilson, 1999). Losada et al.
(1995) reported that management of pigs in Mexico takes the form of backyard
production systems, including broad use of multipurpose pens, the use of the same
containers for feeding and watering, the simple and cheap construction of the pens and

low use of external inputs such as commercial feeds.

Management of pigs in communal systems is largely carried out by old men, women
and children (Losada et al., 1995; Mota et al., 2002) allowing the able-bodied men to
seek economic resources outside the households (Losada et al., 1995), whereas in
Nigeria pig farming is a male-dominated enterprise (Adesehinwa et al., 2003). Pig
rearing in resource-poor, previously disadvantaged communities of South Africa is also
characterized by a predominant free-ranging system (Foyaca-Sibat, 2002). Indigenous
pigs in communal areas are kept mainly under a free range, scavenging system with
some occasional provision of household wastes, crop residue and overripe fruit (Wilson,
2003).

2.3 Feeding practices
Dwindling profits in pig enterprises have been reported to be a function of poor quality
feeds resulting from unbalanced rations (Adesehinwa et al., 2003). Feeding kitchen

remains and surpluses from field crops provides inadequate essential nutrients such as
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amino acids. The amino acid requirements of the lactating sows are closely related to
the production of milk (Carter et al., 2000) and milk production is one of the most
important factors limiting neonatal growth and pig production (Hurley et al., 2000).

Sufficient milk production is required to meet the needs of the rapidly growing litters.

When lactating sows are under-nourished, milk production is achieved at the expense of
body reserves and sows tend to rapidly lose body condition with the consequent delay
in initiation of the next reproductive cycling. It is acceptable under normal management
practices for the sow to show oestrus within ten days after weaning the piglets. Mota et.
al. (2002) believed that the problem should be regarded as critical and must be
seriously considered for improvement. The solution could be found in providing better
nutrition during pregnancy. These researchers further suggested that the extra cost
associated with this practice should be balanced against the benefits from the possible
reduction in the non-productive period and the potential increase in production of piglets
per sow per year. Mota et al. (2002) observed again that poor productivity is a common
feature in the resource-poor production system and it is ascribed to almost nutritional
deficiencies imposed by dependence on kitchen wastes as the main source of food. The
piglets that are nursing will, therefore, starve due to drop in milk production caused by
poor feeding. This will lead to poor weaning percentages (Auldist et al., 1997; Kusina et
al., 1999).

Predominant use of non-conventional feeds such as kitchen wastes and surpluses from
agricultural crop residues characterizes feeding practices in resource-poor pig
production systems, including those in communal areas of South Africa. This arises
from insufficient knowledge about the nutritional requirements of the animals
(Adesehinwa et al. 2003). Energy and nutrient-dense diets have the potential to improve
feed efficiency, which could be economically beneficial to the pig production industry
(Adeola & Bajjalieh, 1997). Efficient pork production revolves around the most efficient
conversion of feed nutrients into saleable meat (Scharlach, 1997). According to Lekule
& Kyvsgaard (2003) the behaviour of the scavenging pig can have clear nutritional

benefits. These authors maintained that a diet based on maize or sorghum, which is





some of the feeds available on small farms, will provide approximately 30% of the pig
requirements of lysine and methionine, the most limiting amino acids in the pig feeds.
When available data for green feeds and material of animal origin were simulated by
Lekule & Kyvsgaard (2003), there was a supplement of 20% from the fields which
increased the amino acids intake to about 80% of the optimum. However, if pigs are
kept in enclosure without an access to scavenging behaviour, this provision of
supplement has to be supplied to the pigs involving purchase costs and labour. This is
what pig farmers in communal areas are not able to manage, keeping most of their pigs

mainly as scavengers.

2.4 Housing

The pig is essentially one of non-sweating species and is very sensitive to changes in
the climatic environment (Payne & Wilson, 1999). Exposure to high ambient
temperatures has negative effects on pig performance, especially in lactating sows.
These negative effects express themselves in the reduction in feed intake, losses in
body weight, decrease in backfat and changes in behaviour (Santos-Ricalde & Lean,
2000). Extremely high ambient temperatures reduce the eating behaviour of sows kept
outdoors during pregnancy and lactation. Poorly-housed pigs are occasionally exposed
to the danger of unfavourable environmental temperatures that are either too low or too
high. Extremely high temperatures may occur frequently in South Africa and can more

often be the cause of large economic losses than low temperatures (ARC-ILI, 2005).

In Mexico, Mota et al. (2002) observed a pre-weaning mortality in piglets in the
backyard farming systems of 22.7%, which was higher than the accepted norms of
12%, attributed to pneumonia and dehydration due to lack of an appropriate micro-
climate for the piglets such as provision of bedding to allow the animals thermo-regulate
themselves. This leads to pigs breeding under extreme weather conditions of high
ambient temperatures to have poor feed intake and seasonal infertility (Peltoniemi et al.,
1999).





Food and Agriculture Organization (FAO, 1998) reported that farm buildings and
structures for livestock are built on traditional basis without much improvement in many
countries. The ARC-ILI (2005) advised that the biological trait characteristics of pigs,
their habits and the influences of the environment on production are some of the most
important aspects to consider when planning and designing housing facilities. Intensive
commercial pig farming requires largest capital expenditure for housing in South Africa.
Effective housing plans should include economical buildings and structures, at the cost
estimated at R9, 000.00 to R12, 000.00 per sow in an intensive setup.

Inefficient housing is mainly the reason for less successful pig enterprises (ARC-ILI,
2005). Poor housing for pigs in the backyard is the reason for majority of pigs roaming
freely which are likely to access human faeces and are very likely to acquire diseases
as reported by Zoli et al. (2001) and to adverse environmental conditions such as low
and high ambient temperature levels (Santos-Ricalde & Lean, 2000). Free roaming,
scavenging pigs are likely to have high burden of helminthes which increases nutrient
requirements for maintenance and reduces feed utilization efficiency of these pigs, as
reported by Glatz & Ru (2004).

2.5 Breeding

According to Lemke et al. (2002), in the mountainous areas of Vietnam, the production
progress of the smallholder farmers is hampered by low and erratic resource availability
with less developed infrastructures. Low and unreliable, short- and long-term resources
availability in these marginal areas largely limit the possibilities to intensify livestock
production systems. It was suggested that such situations necessitate alternative
options to increase production efficiency through improved resource utilization with
special emphasis on appropriate and sustainable livestock breeding and management

programmes.

At the present moment, no such livestock breeding and management programmes exist
for resource-poor smallholder systems mainly because of the limited knowledge on the

performance under harsh production conditions of the local livestock breeds, including





pigs. However, the use of improved and high-yielding breeds may lead to a financial
stress and an economic risk for smallholder farmers due to the associated higher costs
for high-quality feedstuffs and breeding material. These pig breeds may also need
higher intensity and a complex medical care, including expensive veterinary drugs. On
the other hand, by using high-producing breeds, smallholder farmers may realize a high

income (Kaufmann & Valle-Z’'arate, 2002).

The genetic quality of pigs in the backyard production systems in Mexico was reported
to be low, with the rusticity and adaptability of the pigs to the environment enabling them
to produce meat with a minimum of “balanced” purchased feeds (Mota et al., 2002).
Food and Fertilizer Technology Centre (FTC) (1995) reported a common problem
among small-scale producers to be their limited access to improved livestock, which
puts them under an added disadvantage in competing with large commercial
enterprises. Commercial enterprises on the one hand can afford excellent animal
breeds and have large herds of breeding stock to select from. However, Peltoniemi et
al. (1999) reported that season, as well as the size and quality of the herd have been
found to be the potential causes for economic losses to the production of domestic pig.
Heinonen et al. (1998) cited failure to return to heat after weaning, as well as regular
and irregular return to oestrus after breeding and pseudo-pregnancy as possible causes
of low productivity.

2.6 Productivity and reproductive performance

The primary commercial purpose of sows is to produce weanling pigs (Kim et al., 1999).
Under normal intensive production systems, each mated sow can rear 2.2 litters,
representing about 20 piglets per year (Department of Agriculture, 2005). According to
Adesehinwa et al. (2003) pigs are prolific producers, capable of rearing 20 to 30 piglets
from 2 — 2.5 litters per year from each sow. Each mated sow can then produce 25
piglets, and over, each year and finishing with an average of daily gain of 800g at 2.7
feed conversion efficiency. In South Africa, the national average dead weight feed
conversion (DWFC) is reported to be approximately 1:4.2 while more efficient producers

realize feed conversion rates of 1:3.6 (Scharlach, 2005). The Provincial Department of





Agriculture (2005) estimated that 1800 kg live mass which is an equivalent of 1400 kg of
meat per year can be produced from one sow if all the piglets are reared to a mass of
90 kg. In commercial production setups, sows have been improved genetically to farrow
large litters (Kim et al., 1999).

Often parameters characterizing biological performance are viewed as an indicator of
management skills in the process of pig production where the number of piglets weaned
per sow per year is often presented as an overall indicator of the productivity of the sow
enterprise. This factor is determined by the number of litters, the number of piglets born
live per litter and the rate of mortality during suckling period (Gaus & Haxsen, 2004).
Locally reared pigs are progressively being replaced by genotypes with higher
production potential; this was observed in the mountain areas of the North Vietham.
Reproductive performance becomes one of the strongest factors in pig production
systems when pigs are nourished properly with no nutritional deficiencies. The best
producing pigs under proper production management system would have favourable
weaning to oestrus interval and conception as well as a few numbers of abortions. Such
production parameters are regarded as still lacking in the resource-poor production
systems. These researchers found reproduction to be the weakest link in the resource-
poor production system and ascribed that to nutritional deficiencies imposed by
dependence on kitchen wastes as the main source of food. This had led to production of
a low mean litter size of 9.1, with the individual birth weight of 1.3 kg (Mota et al., 2002).
However, these researchers maintained that pig production enterprises should be
guided by specific target levels with the aim of obtaining higher profits through adequate
business control. It was further observed that in intensive commercial farms it is
common to routinely evaluate the system in pursuit of greater productivity whereas in
the backyard, family pig farms, no information concerning the levels of productivity is
available (Mota et al., 2002). Productivity is also affected by external factors such as
environmental conditions and disease which, according to Gentry et al. (2002), are the

reasons for free roaming, scavenging pigs performing poorly.

10





2.7 Impact of disease and parasite infections

Pig production has increased significantly in the Eastern and Southern Africa region
during the past years, especially in rural, resource-poor, smallholder communities (Phiri
et al., 2003, and Boa, 2004). However, with the increase in smallholder pig keeping and
pork consumption, there have been, concurrently, increasing reports of porcine
Cysticercosis in this region and other regions of the developing countries (Van't Hoopt,
2000; Lekule & Kyvsgaard, 2003; New Agriculturist, 2003; Boa, 2004; Phaswana-
Mafuya & Shukla, 2004; South African Medical Research Council, 2005; Wolvaardt,
2005). This happens because management of these pigs involves broad use of multi-
purpose pens, use of the same containers for feeding and watering the animals, which
is carried out largely by men, women and children (Losada et al., 1995; Mota et al.,
2002).

Cysticercosis due to Taenia solium is a parasitic disease, typically associated with
underdevelopment in communities with limited economic resources (Zoli et al., 2001,
and International Livestock Research Institute, ILRI, 2005). Cysticercosis hurts the
smallholder farming communities economically by constraining their sales of pigs, and,
nutritionally through the condemnation of pig carcasses besides damaging people’s
health and productivity (Boa, 2004). The disease is reported to be endemic in much of
the developing countries with some 50 million people estimated to be carrying the T.
solium (Foyaca-Sibat, 2002; New Agriculturist, 2003). These are directly associated with
agriculture because it is a condition that affects those living in close proximity to
animals. The greatest risk is where pigs roam freely and can pick up human excrement
(Vazquez-Flores et al., 2001; New Agriculturist, 2003). Poor sanitation, poor hygiene
practices, poor pig husbandry and poor meat inspection all fuel a vicious cycle that
destroys lives and livelihoods in many developing countries (ILRI, 2005). The T. solium
cycle can lead to the potentially killer form of neuro-cysticercosis disease if pig farmers
do not have proper knowledge about sanitation and food preparation (Pig Tropic, 2004).
According to Boa (2004) this disease condition hurts the smallholder farming
communities economically by constraining their sales of pigs and nutritionally through

condemnation of pig carcasses to avoid damaging people’s health and productivity.

11





African swine fever (ASF) is a deadly pig disease that is having a devastating economic
impact on many of Africa’s farmers and rural poor (ARC, 1993, and Institute for Animal
Health (IAH), 2005). The ASF has caused severe economic losses in Mozambique,
several countries in West Africa, in Kenya and Zambia since the mid 1990’s. In
Madagascar, according to FAO (1998), the pig population was halved with the outbreak
of the disease in 1998. The knock-on effect of the continuing ASF is reported to
discourage more people from attempting to farm with pigs on a commercial scale
(Adesehinwa et al., 2003; IAH, 2005). The ASF is regarded as the main threat to
development of African pig industry. The extremely high potential for trans-boundary
spread has placed many countries in the region in danger with economic implications
particularly as there was no vaccine and means of treatment (Penrith & Nyakhuma,
2004).

2.8 Conclusion

Management of indigenous pigs can be the work of men and women as well as children
but there is a need for those involved to have the knowledge of the biology of these
pigs. It is cheap practice in terms of feeding and housing systems. However, poor
feeding results in nutritional deficiencies imposed by dependence on kitchen wastes as
the main source of food. Indigenous pigs are reared mainly as free range, scavenging
on eatable materials that become sources of infections. Such infections impact
adversely on productivity. Such information would help in devising strategies aimed at
improving productivity of indigenous pigs in communal areas of South Africa. It is,
therefore, necessary to assess pig production in communal production systems of
South Africa.
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CHAPTER THREE

MATERIALS AND METHODS
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3.1 Study site

The study was conducted in Sekhukhune District of Limpopo Province where three
different types of land ownership exist, namely, a privately-owned land used mainly for
commercial farming, a state-owned land used for both residential and farming purpose
and tribal land used for residential, cropping, grazing on communal-basis as well as
mining. The district is predominantly rural in nature with about 95% of the total
population residing in the rural areas. In addition, 38% of the population (between 20
and 59 years) is the economically active group while 6% are older than 60 years. The
majority (about 52.2%) of the population is constituted by women (Anteneh et al. (2004).
Sekhukhune District Municipality (henceforth called Sekhukhune District) was
established in 2000 consisting of five local municipalities, namely Elias Motswaledi,
Groblersdal, Fetakgomo, Makhuduthamaga, Ephraim Mogale and Tubatse. The district
of Greater Sekhukhune covers an area of approximately 1,326,437 ha (13 264 km2),
the majority of which is rural (Ziervogel et al., 2006) and lies on the north-west of
Mpumalanga and south of the Limpopo river making it a cross border municipality
(Greater Sekhukhune District Municipality, 2010).

Sekhukhune District is a hot area with temperatures varying between 29 and 30°C in
Hot-wet and between 3 and 23°C in Cold-dry season. Frost occurs rarely. Evaporation
varies from 1145 to 1550 mm during Hot-wet season and 1040 to 1130 mm in Cold-dry
season. Sekhukhune is located within the Hot-wet rainfall region of South Africa,
receiving more than 80% of its rainfall between November and March. The southern
part of the district has a mean annual rainfall of between 600 and 800mm while the
northern part is drier, between 500 and 600mm (Ziervogel et al., 2006). Although the
district is viewed as having a high agricultural potential, 70% of the farmers are

subsistence farmers (Tapela, 2005).

Indigenous pigs reared in Sekhukhune District municipalities were likely crosses of
exotic and local breeds raised under traditional management, eventually developing
indigenous characteristics. The types of pig breeds observed in this study were often

associated with the Kolbroek and Windsnyer or a combination of the two, which are
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difficult to link to any known exotic breed. The origin of the Kolbroek breed is disputed in
the literature (Mapeka, 2009; Agricultural Research Council, 2010; Masenya et al.,
2011; South Africa’s Indigenous Farm Animals, 2011). The Windsnyer breed is probably
related to the Mukota breed in Zimbabwe and is found in parts of Mozambique and the
eastern parts of South Africa (Halimani et al., 2010). They are also suspected to be of
the Chinese origin (Hoffman et al., 2005) harbouring Far Eastern alleles at significant
frequencies (evidence that they have a mixed European/Chinese origin (Amills et al.,
2010). Halimani et al. 2010 noted that recent studies showed existent of several pig
populations where the pigs are of unknown breed and are respectively called by the
name of the ethnic group that keeps them and can be found in some areas but absent
in other areas depending on different religious and cultural practices that either limit or
promote pig production. These breeds are described as being heat and parasite tolerant
(Chimonyo et al., 2011) as well as having the ability to scavenge and utilize fibrous diets
(Chimonyo et al., 2005) which makes them to be suitable for free-range, low-intensity
management systems (Chimonyo et al., 2010). They are able to survive under erratic,
low and high climatic conditions due to confinement to poor quality houses and are
mostly kept outdoors for the entire breeding season and have been kept in the rural

areas over long period of time (Chiduwa et al., 2008; Halimani et al., 2010).

3.2 Research design and procedures

Five villages were randomly selected from each of Elias Motswaledi, Fetakgomo,
Makhuduthamaga, Ephraim Mogale and Tubatse municipalities in the Sekhukhune
District after collecting information from Agricultural Extension Officers about the
number of villages where pigs are reared in each of these municipalities. The villages
made a grand total of 25. Sixty percent of households rearing indigenous pigs were
selected randomly from each village depending on accessibility and willingness of the
farmers to participate in the study. Altogether, a total of 112 households participated in
the study. Villages and households selected from the five municipalities in Sekhukhune
District are shown in Table 3.01. Fetakgomo municipality had 23 households, Elias
Motswaledi municipality had 24, Makhuduthamaga municipality had 25, Ephraim
Mogale municipality had 23, and Tubatse municipality had 17. A total of 1468 pigs were
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kept for breeding while 605 piglets were monitored. The monitoring of piglets took place
in the backyards of the selected households involving only live piglets. Data on

production and socio-economic variables were collected.

3.3 Data collection

Data collected included the effect of sex of the piglet, season of birth, feed type, housing
type, municipality, herd size, disease treatment, disease prevalence, family size,
household head sex, age, level of education and employment status on productivity of
indigenous pig farmers. Only households which kept pigs at the time of study were
sampled. Heads of selected households rearing indigenous pigs were interviewed using
a structured questionnaire. Data collection started on the 1st February, 2008 and ended
in 31% January 20009.

Table 3.01 Villages and households sampled from five municipalities in Sekhukhune

District
Municipalities Number of villages  Number of households
Fetakgomo 5 23
Elias Motswaledi 5 24
Makhuduthamaga 5 25
Ephraim Mogale 5 23
Tubatse 5 17
Total 25 112
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Table 3.02 Description of variables used in the study

Variables

Description and Levels

Sex of the pig

Season

Feed type

Housing

Municipality

Herd size

Litter size

Disease treatment

Disease prevalence

Household head Gender

Household head age

Household head education

Household head employment

Household size

2 levels (Male and Female)

4 levels (Post-rainy; Hot-wet; Hot-dry and
Cold-dry seasons)

3 levels (Garbage only; Garbage and meal,
Garbage and grains)

3 levels (Indoor; Outdoor and Both)

5 levels (FK = Fetakgomo; EM= Elias
Motswaledi; MT = Makhuduthamaga; MH =
Ephraim Mogale and TT = Tubatse)

3 levels (Below 6 pigs; 6-10 pigs and Above
10 pigs)

3 levels (1 = 1-5 piglets; 2 = 6-10 piglets and 3
= more than 10 piglets)

2 levels (Disease treatment and No disease
treatment)

2 levels (Disease and No disease)

2 levels (Male and Female)

5 levels (21-30 years; 31=40 years; 41-50
years; 51-60 years and Above 60 years)

4 levels (Up to grade 7; Up to grade 10; Up to
grade 12 and Post-Grade 12)

3 levels (Employed; Unemployed and Self
employed)

2 levels (Up to 5 members and above 5

members)
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The second part of this study determined litter size, litter weight, individual birth weight,
live body weight and mortality of indigenous pigs collected from birth until 21 and 42
days of age, and farrowing interval. In each village there were 50 kg and 100 kg
capacity weighing scales shared among households to measure the body weights of
piglets. The piglets were handled by the researcher assisted by household head and
household members present in every household. Each household had constructed a
holding pen using old corrugated iron sheets to keep the monitored piglets. These
performance parameters were determined when sows were managed under different
conditions, such as season, feed type, housing type, municipality, herd size, disease
treatment, disease prevalence, family size, household head sex, age, level of education
and employment status. Monitoring was conducted from birth date to subsequent
farrowing dates of the sows using production record sheets for 605 piglets. Weights of
piglets were measured at birth and weekly thereafter until piglets were weaned at the

age of 42 days.

3.4 Statistical analysis

The first part of the study determines the effects of management practices and socio-
economic factors on productivity of indigenous pigs using the Generalised Linear
Models (GLM) procedure of SAS (2004). Treatment means were separated using least
significant difference (LSD) at the 5% level of significance. Relationships between litter
size and birth weight and between birth weight and growth rate were also determined.

Descriptions of variables used in the analysis of data are shown in Table 3.02.

In the second part of the study data were analyzed using the procedure of means (Proc
Means) of statistical analysis system (SAS, 2004) to develop pair-wise comparisons of
the least square means for litter size, litter weight, individual birth weight, mortality,
growth rate, body weight and farrowing interval. LSD test was used to compare means

of observations between municipalities.
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CHAPTER FOUR

RESULTS
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4.1 Management practices in different municipalities

The prevalence and treatment of diseases of indigenous pigs in communal areas of
different municipalities in Sekhukhune District of Limpopo Province are shown in Table
4.01. The reported presence of diseases was higher (P<0.05) in Fetakgomo and
Tubatse municipalities than in other municipalities. There was no difference (P>0.05) in
the reported observation of disease presence in Tubatse and Fetakgomo municipalities.
However, the reported presence of diseases in Ephraim Mogale municipality was higher
(P<0.05) than in Elias Motswaledi and Makhuduthamaga municipalities. Similarly,
reported disease presence was higher (P<0.05) in Elias Motswaledi municipality than

Makhuduthamaga municipality.

Table 4.01 Prevalence and treatment of diseases (% of households) of indigenous pigs

in communal areas of different municipalities in Sekhukhune District

Municipality
Variable FK EM MT MH TT SE
Disease prevalence
Disease presence 82.6° 58.8° 56.5° 625° 842 5.96
No disease 17.4°  41.2° 435 375°  16° 5.96
Disease treatment
Treatment of disease 13 41.2° 56.5* 41.7° 32° 7.14

No treatment of disecase 872 58.8° 435 583° 68° 7.14

abed Means in the same row not sharing a common superscript are  significantly
different (P<0.05).
SE: Standard error
FK — Fetakgomo; EM — Elias Motswaledi; MT — Makhuduthamaga; MH — Ephraim
Mogale; TT — Tubatse.

The absence of diseases was reported to be higher (P<0.05) in Makhuduthamaga
municipality (43.4%) than in Elias Motswaledi (41.2%), Ephraim Mogale (35.5%),
Fetakgomo (17.4%) and Tubatse (16%) municipalities. However, there was no

difference (P>0.05) in the reported absence of diseases in Fetakgomo (17.4%) and
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Tubatse (16%) municipalities. Percentage of households that reported to have treated
their animals for disease infection in Makhuduthamaga municipality was higher (P<0.05)
than in Ephraim Mogale, Elias Motswaledi, Tubatse and Fetakgomo municipalities
(Table 4.01). However, reported treatment of diseases in Elias Motswaledi and Ephraim
Mogale municipalities did not differ (P>0.05). There was however a higher (P<0.05)
report on disease treatment in Tubatse municipality than in Fetakgomo. A higher
number (P<0.05) of households in Fetakgomo municipality reported to have not treated
their animals for disease infection as compared to households in Tubatse, Elias
Motswaledi, Ephraim Mogale and Makhuduthamaga municipalities. More (P<0.05)
households in Tubatse municipality indicated to have treated animals for disease
infection than in Fetakgomo, Elias Motswaledi, Makhuduthamaga and Ephraim Mogale

municipalities.

Table 4.02 shows the feeding systems of indigenous pigs in communal areas of the
different municipalities in Sekhukhune District. Garbage feed observed in this study was
mainly the kitchen refuse of maize products and cook swills as well as vegetable
remains, while the meal is a commercial pig concentrate. More (P<0.05) households in
Tubatse municipality fed pigs garbage diet only than households in Elias Motswaledi,
Ephraim Mogale, Fetakgomo and Makhuduthamaga municipalities. The garbage and
meal was fed more (P<0.05) in Elias Motswaledi municipality than in Fetakgomo,
Makhuduthamaga and Ephraim Mogale municipalities. Ephraim Mogale municipality
had a higher (P<0.05) number of households feeding garbage only as compared to
Fetakgomo and Makhuduthamaga municipalities, whereas in Fetakgomo municipality
the number of households who fed animals garbage only was higher (P<0.05) in
Makhuduthamaga municipality. The number of households feeding a combined diet of
garbage and meal in Makhuduthamaga municipality was more (P<0.05) than in
Fetakgomo, Elias Motswaledi, Makhuduthamaga and Tubatse municipalities. However,
the number of households feeding garbage and meal in Fetakgomo and Elias
Motswaledi municipalities did not differ (P>0.05). There was also no difference (P>0.05)
in the number of households feeding garbage and meal in Makhuduthamaga and

Tubatse municipalities. In Fetakgomo municipality more (P<0.05) households fed
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garbage and grain than households Ephraim Mogale, Makhuduthamaga, Tubatse and
Elias Motswaledi. The number of households In Elias Motswaledi municipality who fed
pigs garbage and grain was the same (P>0.05) as the number of households in Tubatse
who also fed garbage and grain to pigs. However, Ephraim Mogale municipality
indicated a higher (P<0.05) number of households feeding garbage and grain than Elias
Motswaledi, Makhuduthamaga and Tubatse municipalities. Households feeding
garbage and grain in Makhuduthamaga municipality were more (P<0.05) than the
households feeding garbage and grain in Elias Motswaledi and Tubatse municipalities.

Table 4.02 Feeding systems of indigenous pigs (% of households) in

communal areas of different municipalities in Sekhukhune District

Municipalities

Variable FK EM MT MH TT SE
Feeding
Garbage only 5429 84°  47.1° 69.6° 87 7.89
Garbage and meal 83" 8 353 43° 4.3° 5.87
Garbage and grain 375* g 17.6° 26.1° 8.7¢ 5.56

abede Means in the same row not sharing a common superscript are significantly
different (P<0.05).
FK: Fetakgomo; EM: Elias Motswaledi; MT:. Makhuduthamaga; MH: Ephraim
Mogale; TT: Tubatse

The herd composition, herd size and housing of indigenous pigs in communal areas of
Sekhukhune District in Limpopo Province are shown in Table 4.03. There was no
difference (P>0.05) in the number of boars kept in Tubatse, Fetakgomo and Elias
Motswaledi municipalities. Similarly, the number of boars in Elias Motswaledi and
Ephraim Mogale municipalities did not differ (P>0.05). Makhuduthamaga municipality
had the least (P<0.05) number of boars than in other municipalities. The number of
sows in Tubatse municipality was the highest (P<0.05) than the number of sows in Elias

Motswaledi, Ephraim Mogale, Fetakgomo and Makhuduthamaga municipalities.
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However, Elias Motswaledi, Fetakgomo, Makhuduthamaga and Ephraim Mogale

municipalities had the same number of sows (P>0.05).

Table 4.03 Herd composition, herd size and housing of indigenous pigs (% of

households) in communal areas of different municipalities in Sekhukhune

District
Municipalities (%)
Variable FK EM MT MH TT SE
Herd composition
Boars 8.4  7.6%° 5.2¢ 6.7° 8.7% 0.63
Sows 16.6° 16.7° 157" 16.7° 21.4° 1.01
Castrated 8.7% 3.8° 8.6% 9.1° 2.2° 1.44
Young males 6.3° 5.3% 5.22 5.6° 5.9% 0.20
Gilts 13.42 9.8° 14.8% 14.42 6.2° 1.63
Piglets 46.6° 56.8°  50.5° 47.5° 55.6° 2.07
Herd sizes
Below 6 pigs 4.4° oP oP o° o° 0.00
6-10 pigs 21.7° 11.8°  73.9% 25° 28° 10.80
Above 10 pigs 73.9° 882 26.1° 75° 72° 10.60
Housing of pigs
Indoor 0¢ 64.7° 0¢ 16.6" 8° 17.64
Outdoor 61.5° 35.3° 826° 41.7¢ 72° 8.92
Both outdoor and ~ 38.5" 0° 17.4° 41.7° 20° 6.23
indoor

abcde Means in the same row not sharing a common superscript are significantly

different (P<0.05).
SE: Standard error

FK: Fetakgomo; EM: Elias Motswaledi; MT: Makhuduthamaga; MH: Ephraim

Mogale; TT: Tubatse
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Ephraim Mogale, Fetakgomo and Makhuduthamaga municipalities reported more
(P<0.05) castrated pigs than in Elias Motswaledi and Tubatse municipalities. However,
Fetakgomo, Makhuduthamaga and Ephraim Mogale municipalities recorded the same
(P>0.05) number of castrated pigs. Elias Motswaledi municipality had more (P<0.05)
castrated pigs than Tubatse. The number of young males in Fetakgomo, Tubatse,
Ephraim Mogale, Elias Motswaledi and Makhuduthamaga municipalities was the same
(P>0.05). Makhuduthamaga and Ephraim Mogale municipalities recorded similar
(P>0.05) number of gilts. Fetakgomo, Makhuduthamaga and Ephraim Mogale
Municipalities kept a higher (P<0.05) number of gilts than Elias Motswaledi and Tubatse
municipalities. There was also a higher (P<0.05) number of gilts in Elias Motswaledi

municipality than Tubatse.

Elias Motswaledi and Tubatse municipalities had higher (P<0.05) number of households
with piglets than did the rest of municipalities. Number of piglets recorded in Elias
Motswaledi and Tubatse municipalities did not differ (P>0.05) (Table 4.03).
Makhuduthamaga municipality had more (P<0.05) piglets than did Ephraim Mogale and
Fetakgomo municipalities. However, the number of piglets in Tubatse municipality was
higher (P<0.05) than in Makhuduthamaga, Ephraim Mogale and Fetakgomo
municipalities. Similarly, Makhuduthamaga municipality had more (P<0.05) piglets than
Ephraim Mogale and Fetakgomo municipalities. There was however, no difference

(P>0.05) in the number of piglets in Ephraim Mogale and Fetakgomo municipalities.

Fetakgomo had more (P<0.05) households with a herd size of less than 6 pigs per
household whereas other municipalities did not record any herd size of less than 6 pigs
per household. However, Makhuduthamaga municipality recorded more (P<0.05)
households with herd size of 6 to 10 pigs per household than Tubatse, Ephraim Mogale,

Fetakgomo and Elias Motswaledi municipalities.

Households with the herd size of more than 10 pigs per household were more (P<0.05)
in Elias Motswaledi municipality than in Ephraim Mogale, Fetakgomo, Tubatse and

Makhuduthamaga municipalities. Fetakgomo and Ephraim Mogale municipalities had
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similar (P>0.05) number of households with herd size of more than 10 pigs per
household. However, the number of households with a herd size of more than 10 pigs
per household was higher (P<0.05) in Tubatse municipality than Makhuduthamaga
(Table 4.03).

There were more (P<0.05) households who kept pigs indoor in Elias Motswaledi
municipality than in Ephraim Mogale and Tubatse municipalities, whereas no household
kept pigs indoor in Fetakgomo and Makhuduthamaga (Table 4.03). However, Ephraim
Mogale municipality had more (P<0.05) households who raised pigs indoor than
Tubatse municipality. More (P<0.05) households in Makhuduthamaga municipality kept
pigs outdoor than in Tubatse, Fetakgomo, Ephraim Mogale and Elias Motswaledi
municipalities. Tubatse municipality had more (P<0.05) households who kept pigs
outdoor than Fetakgomo, Ephraim Mogale and Elias Motswaledi municipalities. Elias
Motswaledi municipality had the least (P<0.05) number of households who kept pigs
outdoor than any other municipality in Sekhukhune District. Households who kept pigs
under a combined indoor and outdoor housing system were more (P<0.05) in Ephraim
Mogale than in Fetakgomo, Tubatse and Makhuduthamaga municipalities whereas in
Elias Motswaledi no household raised pigs under such management practice.
Fetakgomo municipality had higher (P<0.05) number of households who kept pigs
under the combined indoor and outdoor housing system than in Tubatse and
Makhuduthamaga municipalities whereas the number in Tubatse was higher (P<0.05)

than in Makhuduthamaga municipality.

4.2 Socio-economic factors

More (P<0.05) households in Makhuduthamaga municipality were headed by males
than in Fetakgomo, Ephraim Mogale, Tubatse and Elias Motswaledi municipalities
(Table 4.04). However, Fetakgomo municipality had more (P<0.05) male-headed
households than Ephraim Mogale, Tubatse and Elias Motswaledi. The numbers of
male-headed households in Ephraim Mogale and Tubatse municipalities was the same
(P>0.05). Female-headed households in Tubatse municipality were more (P<0.05) than

in Makhuduthamaga, Elias Motswaledi, Fetakgomo and Ephraim Mogale municipalities.
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However, Makhuduthamaga and Elias Motswaledi municipalities had the same (P>0.05)
number of female-headed households. In Elias Motswaledi and Fetakgomo
municipalities the number of female-headed households was also the same (P>0.05).
Ephraim Mogale municipality recorded the least (P<0.05) number of female-headed

households than in any other municipality.

More (P<0.05) respondents keeping pigs in Makhuduthamaga municipality were
unemployed than in Ephraim Mogale, Fetakgomo, Tubatse and Elias Motswaledi
municipalities (Table 4.04). In Ephraim Mogale municipality there were more (P<0.05)
respondents with pigs headed by unemployed people than in Fetakgomo, Tubatse and
Elias Motswaledi municipalities. More (P<0.05) respondents keeping pigs were headed
by unemployed people in Fetakgomo municipality than in Tubatse and Elias Motswaledi
municipalities, whereas the number in Tubatse municipality was higher (P<0.05) than
Elias Motswaledi municipality. The least (P<0.05) number of households with pigs was
headed by unemployed people in Elias Motswaledi than in any municipality in this study.
The number of respondents keeping pigs headed by employed people in Fetakgomo,
Makhuduthamaga and Tubatse municipalities did not differ (P>0.05). Similarly, there
was no difference(P>0.05) in the number of respondents keeping pigs headed by
employed people in Makhuduthamaga, Tubatse and Ephraim Mogale municipalities.
There were no respondents keeping pigs headed by employed people in Elias
Motswaledi municipality. More (P<0.05) respondents keeping pigs headed by self-
employed people were found in Fetakgomo municipality than in Elias Motswaledi,
Ephraim Mogale, Tubatse and Makhuduthamaga municipalities. However, the number
of respondents keeping pigs headed by self-employed people in Elias Motswaledi,

Makhuduthamaga, Ephraim Mogale and Tubatse municipalities was the same(P>0.05).

More (P<0.05) households raising pigs headed by people with the level of education up
to Grade 7 were found in Tubatse municipality than in Makhuduthamaga, Ephraim
Mogale, Fetakgomo and Elias Motswaledi municipalities (Table 4.04). However,
Makhuduthamaga municipality had a higher (P>0.05) number of households keeping
pigs headed by people with level of education up to Grade 7 than Ephraim Mogale,
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Fetakgomo and Elias Motswaledi municipalities. There was no difference (P>0.05) in
the number of households owning pigs headed by people with level of education up to
Grade 7 in Fetakgomo and Ephraim Mogale municipalities. The least (P<0.05) number
of households keeping pigs headed by people with Grade 7 level of education were
found in Elias Motswaledi municipality than all municipalities. More (P<0.05) households
raising pigs headed by people who obtained educational level up to Grade 10 were
found in Tubatse municipality than Fetakgomo, Elias Motswaledi, Ephraim Mogale and
Makhuduthamaga municipalities. However, the same (P>0.05) number of households
owning pigs headed by people who obtained a Grade 10 level of education was found in
Fetakgomo, Elias Motswaledi and Ephraim Mogale municipalities. Makhuduthamaga
municipality had the least (P<0.05) number of households keeping pigs headed by
people with a Grade 10 level of education than all municipalities surveyed. However,
there was a higher(P<0.05) number of households keeping pigs headed by people with
the level of education up to Grade 12 in Makhuduthamaga municipality than
Fetakgomo, Elias Motswaledi, Ephraim Mogale and Tubatse municipalities. The number
of households owning pigs headed by people who obtained school education up to
Grade 12 in Fetakgomo and Elias Motswaledi municipalities did not differ (P>0.05).

In Elias Motswaledi, Ephraim Mogale as well as Tubatse municipalities the number of
household heads keeping pigs who had Grade 12 level of education was also the same
(P>0.05). The number of household heads keeping pigs having a post-Grade 12 level of
education in Elias Motswaledi, Makhuduthamaga and Tubatse municipalities did not
differ(P>0.05). No difference (P>0.05) also in the number of household heads keeping
pigs who obtained level of education beyond Grade 12 was found in Elias Motswaledi,
Fetakgomo and Makhuduthamaga municipalities. The number of household heads
keeping pigs in the age bracket of 21-30 years was higher (P<0.05) in Ephraim Mogale
municipality than in Tubatse, Makhuduthamaga, Fetakgomo and Elias Motswaledi
municipalities (Table 4.04). However, the number of household heads aged 21-30 years
in Tubatse and Makhuduthamaga municipalities was similar (P>0.05). The number of
household heads rearing pigs in the age category of 21-30 years in Fetakgomo and

Elias Motswaledi municipalities did not differ (P>0.05).

27





Table 4.04 Socio-economic factors of households keeping indigenous pigs in

communal areas of Sekhukhune District

Municipalities (%)

Variable FK EM MT MH TT SE
Household head gender

Male 11.6° 45° 16.1° 9.8° 9.8° 1.86

Female 9.8° 10.7° 11.6° 2.7° 13.42 1.83
Household head employment

Unemployed 16.1° 10.0° 22.3* 179"  15.9° 1.97

Employed 2.7° 0° 1.8% 0.9° 1.7% 0.36

Self-employed 36° 1.8° 0.9° 1.8° 1.7° 0.44
Household head education

Up to grade 7 9.8° 8.0% 116° 10.7° 14.4° 1.05

Up to grade 10 45°  45° 1.8° 3.6° 6.1° 0.7

Up to grade 12 3.6° 2.7 8.0? 1.8° 1.8° 1.15

Post-grade 12 1.8 0.9° 1.8% 0° 2.6 0.34
Household head age

21-30 years 09° 0.9° 2.7° 7.12 3.6° 1.14

31-40 years 09¢ 3.7° 1.8° 7.0 5.4° 1.14

41-50 years 2.7° 45° 8.0° 0° 7.8% 1.29

51-60 years 2.7° 0.9¢ 6.3° 7.1%° 8.0? 1.36

Above 60 years 1.8°  1.8° 3.6° 7.1° 4.5° 0.98
Household size

Up to 5 members 7.1%  145* 15.0° 8.1° 10.7° 1.61

Above 5 members 8.0° 15.0* 13.0° 3.6° 7.0¢ 2.06

abede Means in the same row not sharing a common superscript are significantly
different (P<0.05).
SE: Standard error
FK: Fetakgomo; EM: Elias Motswaledi; MT: Makhuduthamaga; MH: Ephraim
Mogale and TT: Tubatse
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The number of household heads aged 31-40 years rearing pigs was more (P<0.05) in
Ephraim Mogale municipality than in Tubatse, Elias Motswaledi, Makhuduthamaga and
Fetakgomo municipalities. Households rearing pigs headed by people aged 31-40 years
were more (P<0.05) in Tubatse municipality than in Elias Motswaledi, Makhuduthamaga
and Fetakgomo municipalities. However, Elias Motswaledi municipality had more
(P<0.05) household heads aged 31-40 years keeping pigs than Makhuduthamaga and
Fetakgomo municipalities. In Makhuduthamaga and Fetakgomo municipalities there
was a similar (P>0.05) number of household heads aged 31-40 years keeping pigs. No
difference (P>0.05) in the number of household heads aged 41-50 years with pigs was
found in Makhuduthamaga and Tubatse municipalities. The number of household heads
aged 41-50 years keeping pigs in Elias Motswaledi and Fetakgomo municipalities did
not differ (P>0.05). In Ephraim Mogale municipality there were no household heads
rearing pigs in the age category of 41-50 years. Tubatse and Ephraim Mogale
municipalities had the same (P>0.05) number of household heads with pigs in the age
category of 51-60 years. Similarly, the number of household heads aged 51-60 years
rearing pigs in Ephraim Mogale and Makhuduthamaga municipalities did not differ
(P>0.05). Fetakgomo municipality had however a higher (P<0.05) number of household
heads rearing pigs aged 51-60 years than Elias Motswaledi. The number of household
heads with the age of more than 60 years old rearing pigs was higher (P<0.05) in
Ephraim Mogale municipality than in Tubatse, Makhuduthamaga, Fetakgomo and Elias
Motswaledi municipalities. Tubatse and Makhuduthamaga municipalities recorded the
same (P>0.05) number of household heads with pigs older than 60 years of age.
Similarly, (Table 4.04) indicates that in Fetakgomo and Elias Motswaledi municipalities
the number of household heads older than 60 years rearing pigs did not differ (P>0.05).

The number of households with up to 5 members of the family per household in
Makhuduthamaga and Elias Motswaledi municipalities rearing pigs did not differ
(P>0.05) but the number was higher (P<0.05) than in Tubatse, Ephraim Mogale and
Fetakgomo municipalities (Table 4.04). Tubatse municipality had more (P<0.05)
households with up to 5 family members per household rearing pigs than Ephraim

Mogale and Fetakgomo municipalities while Ephraim Mogale recorded higher (P<0.05)
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number of households with up to 5 members per household rearing pigs than
Fetakgomo municipality. Elias Motswaledi municipality had more (P<0.05) households
with more than 5 members per household keeping pigs than Makhuduthamaga,
Fetakgomo, Tubatse and Ephraim Mogale municipalities. Makhuduthamaga
municipality recorded a higher (P<0.05) number of households with more than 5
members per household keeping pigs than did Fetakgomo, Tubatse and Ephraim
Mogale municipalities. The number of households with more than 5 family members per
household rearing pigs in Fetakgomo municipality was higher (P<0.05) than in Tubatse
and Ephraim Mogale municipalities. Similarly, Tubatse municipality had more (P<0.05)
numbers of households with more than 5 family members keeping pigs than Ephraim

Mogale municipality.

4.3 Effect of management practices and environmental factors on

productivity of indigenous pigs

The mean number of piglets per litter, litter weight at birth, individual weight of piglets at
birth, growth rate and body weight of piglets at 21 and 42 days of age, mortality rate of
piglets and farrowing interval of pigs in Sekhukhune District are shown in Table 4.05.

4.3.1 Season

The effect of season on litter size (number of piglets born per litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune are shown in Table 4.06. Pigs farrowing in Post-rainy season had a larger
(P<0.05) mean litter size than pigs which farrowed in Hot-dry, Hot-wet and Cold-dry
seasons. Similarly, pigs which farrowed in Hot-dry season had a larger (P<0.05) mean
litter size than pigs farrowing in Hot-wet and Cold-dry seasons. Pigs that farrowed in
Cold-dry season had a larger (P<0.05) mean litter size than litter sizes of pigs farrowing

in Hot-wet season.
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Table 4.05 Production performance of indigenous pigs in communal areas of
Sekhukhune District

Variable Mean SD
Litter size at birth (piglets/litter) 438 194
Litter weight at birth (kg) 578 1.59
Individual weight at birth (kg/piglet) 1.32 0.07
Body weight at 21 days of age (kg/piglet) 10.19 1.08
Growth rate at 1-21days (kg/piglet/day) 043 0.14
Body weight at 42 days of age (kg/piglet) 20.21 1.06
Growth rate at 22-42 days (kg/piglet/day) 0.43 0.04
Mortality of piglets (%) 254 1.36
Farrowing interval (months/sow/year) 705 1.36

SD: Standard deviation

Table 4.06 Effect of season on litter size (piglets/litter), litter weight (kg/litter) and birth

weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune

District
Season Number of Litter size  Litter weight  Birth weight
observations
Post-rainy 287 4.57° 6.63% 1.382
Hot-dry 68 4.13° 5.62° 1.36°
Hot-wet 4 3.19¢ 4.2° 1.32
Cold-dry 246 3.75° 4.87° 1.30°¢
SE 0.292 0.521 0.018

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

Piglets born in Post-rainy season had a heavier (P<0.05) mean litter weight than piglets

born in Hot-dry, Hot-wet and Cold-dry seasons. Pigs that farrowed in Hot-dry season
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produced piglets with heavier (P<0.05) mean litter weights than pigs farrowing in Hot-
wet and Cold-dry seasons. Piglets which were born in Post-rainy season had heavier
(P<0.05) mean birth weights than piglets born in Hot-dry, Hot-wet and Cold-dry

seasons.

Similarly, piglets born in Hot-dry season produced heavier (P<0.05) mean birth weights
than piglets born in Cold-dry season. There was no difference (P>0.05) in mean birth
weight of piglets farrowed in Hot-dry and Hot-wet season. Similarly, mean birth weight

of piglets farrowed in Hot-wet and Cold-dry season did not differ (P>0.05).

4.3.2 Feeding

The effect of feed type on litter size (number of piglets/litter), litter weight (kg/litter) and
birth weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.07. The mean number of piglets born per litter to sows fed a mixture of
garbage and grain was higher (P<0.05) than the mean number of piglets per litter born
to sows feeding on garbage only and garbage and meal combined. Similarly, mean litter
weight of piglets farrowed by sows fed on garbage and grain was heavier (P<0.05) than
mean litter weight of piglets born to sows feeding on garbage and garbage and meal
combined. The mean birth weight of piglets farrowed by sows fed on garbage and meal
was heavier (P<0.05) than mean birth weight of piglets farrowed by sows fed on a
combined diet of garbage and grain or garbage only. However, there was no difference
(P>0.05) in mean birth weight of piglets born by pigs feeding on diets of garbage only
and garbage and grain.
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Table 4.07 Effect of feed type on litter size (piglets/litter), litter weight (kg/litter) and birth

weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune

District
Feed Number of Litter size Litter weight  Birth weight
observations
Garbage only 561 4.20° 5.46" 1.30°
Garbage and meal 4 2.24° 3.09°¢ 1.382
Garbage and grain 40 5.29? 6.872 1.30°
SE 0.892 1.102 0.026

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.3.3 Housing system

The effect of housing on litter size (number of piglets/litter), litter weight (kg/litter) and
birth weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.08. Piglets born to pigs kept under the combined indoor and outdoor

system had larger (P<0.05) mean litter size than piglets born to pigs kept under indoor

Table 4.08 Effect of housing on litter size (piglets/litter), litter weight (kg/litter) and birth

weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune

District
Housing Number of Litter size  Litter weight Birth weight
observations
Indoor 4 3.17° 4.15° 1.31°
Outdoor 528 4.14° 5.54° 1.34%
Both 73 4.42° 6.14° 1.392
SE 0.378 0.589 0.023

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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and outdoor housing systems. The mean birth weight of piglets farrowed by pigs reared
under indoor (1.31 kg/piglet) and outdoor housing did not differ (P>0.05). Similarly, there
was no difference (P>0.05) in mean birth weight of piglets farrowed by pigs kept under
outdoor and a combined outdoor and indoor system.

4.3.4 Municipality

The effects of municipality on litter size (number of piglets/litter), litter weight (kg/litter),
and birth weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune
District are presented on Table 4.09. The mean number of piglets born per litter in
Tubatse municipality was higher (P<0.05) than mean number of piglets per litter born in
Elias Motswaledi, Ephraim Mogale, Fetakgomo and Makhuduthamaga municipalities.
However, there was no difference (P>0.05) in mean number of piglets born per litter in
Fetakgomo, Elias Motswaledi and Ephraim Mogale municipalities. Makhuduthamaga
municipality recorded the least (P>0.05) mean number of piglets born per litter than in
all municipalities. The mean litter weight of piglets farrowed by pigs in Tubatse
municipality was heavier (P<0.05) than mean litter weights of piglets farrowed in Elias
Motswaledi, Fetakgomo, Ephraim Mogale and Makhuduthamaga municipalities.
However, mean litter weight of piglets recorded in Elias Motswaledi and Fetakgomo
municipalities did not differ (P>0.05) and had heavier mean litter weight than mean litter
weight of piglets farrowed in Ephraim Mogale and Makhuduthamaga municipalities.
Similarly, there was no difference (P<0.05) in mean litter weight of piglets farrowed by
pigs in Ephraim Mogale and Makhuduthamaga municipalities. There was no difference
(P>0.05) in mean birth weight of piglets recorded in Ephraim Mogale,
Makhuduthamaga, Elias Motswaledi and Fetakgomo municipalities. Similarly, mean
birth weight of piglets farrowed in Tubatse and Ephraim Mogale municipalities had no
difference (P>0.05).
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Table 4.09 Effect of municipality on litter size (piglets/litter), litter weight (kg/litter) and
birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District

Variables Number of Litter size Litter weight  Birth weight
observations
Fetakgomo 119 3.79° 4.92° 1.30°
Elias Motswaledi 97 3.90° 5.07° 1.30°
Makhuduthamaga 120 3.57° 4.47° 1.31°
Ephraim Mogale 130 3.83° 4.56° 1.35%°
Tubatse 139 4.45° 6.14% 1.382
SE 0.146 0.298 0.015

abt Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.3.5 Disease prevalence and treatment

Results of the effects of reported disease treatment and occurrence of disease on litter
size (piglets/litter), litter weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District are shown in Table 4.10. Piglets born to pigs
the owners reported that they treated their animals against any infection of disease
recorded larger (P<0.05) mean litter size than mean litter size of piglets farrowed by
pigs whose owners reported not treatment against disease infection. The reported
disease conditions in the study were diarrhoea which was observed mainly in suckling

piglets, and measles often spotted on the meat during processing.

Piglets born to pig herds the owners reportedly treated their pigs for infection of
diseases had heavier (P<0.05) mean litter size than mean litter size of piglets born to
pigs reportedly not treated for infection. The mean birth weight of piglets born to pig
herds reportedly treated for disease infection and mean birth weight of piglets from
herds reportedly not treated for infection was the same (P>0.05). Piglets born to herds
in areas where disease occurrence was reported by the owners had lower (P<0.05)

35





mean litter size than mean litter size of piglets born to pigs in areas with reportedly no
occurrence of disease. Similarly, mean litter weight of piglets born in areas where the
owners reported disease occurrence had lower (P<0.05) mean litter weight than piglets
born by pigs in areas where there was no report of disease occurrence. However, mean
birth weight of piglets recorded in areas where the respondents reported occurrence of
diseases did not differ (P>0.05) from mean birth weight of piglets born to pigs in areas

where there was reportedly no disease occurrence.

Table 4.10 Effect of disease prevalence and treatment on litter size (piglets/litter), litter
weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal
areas of Sekhukhune District

Variable Number of Litter size  Litter weight Birth weight

observations

Disease treatment

Treatment 230 4.06° 5.35° 1.32%

No treatment 375 3.76" 4.88" 1.30°

SE 0.15 0.235 0.014
Disease prevalence

Disease presence 403 3.64° 4.73" 1.30°

No disease 202 4.18° 5.60% 1.34%

SE 0.27 0.435 0.02

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.3.6 Herd size (number of pigs per household)

The effects of the size of pig herd on litter size (number of piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District are shown in Table 4.11. Piglets born to sows with a herd size of
more than 10 pigs per household had larger (P<0.05) mean litter size than piglets

farrowed by pigs in herd size of less than 6 pigs per household or 6-10 pigs per
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household. Piglets farrowed by pigs in a herd size of more than 10 pigs per household
were heavier (P<0.05) than piglets farrowed by pigs in a herd size of less than 6 pigs
per household or 6-10 pigs per household. Pigs in herd size of less than 6 pigs per
household produced piglets with heavier (P<0.05) mean litter weight than mean litter
weight of piglets from sows in herd size of 6-10 pigs per household. There was no
difference (P>0.05) however in mean birth weight of piglets born from sows in herd
sizes of less than 6 pigs per household, 6-10 pigs per household and more than 10 pigs

per household.

Table 4.11 Effect of pig herd size on litter size (piglets/litter), litter weight (kg/litter) and
birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District

Herd size Number of Litter size  Litter weight Birth weight
observations

Below 6 pigs 4 3.03° 3.93° 1.302

6-10 pigs 106 2.51° 3.38° 1.35%

Above 10 pigs 495 4.20° 5.62° 1.34%

SE 0.499 1.167 0.015

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.4 Effect of socio-economic factors on productivity of indigenous pigs

4.4.1 Gender of the household head

The effects of the gender of household head on litter size (number of piglets/litter), litter
weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District are shown in Table 4.12. Piglets farrowed by sows in male-headed
households had larger (P<0.05) mean litter size than piglets of sows in female-headed

households. Similarly, piglets born to sows owned by male-headed households
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produced heavier (P<0.05) mean litter weight than piglets born to sows in female-
headed households. However, mean birth weight of piglets born to pigs owned by male-
headed households and female-headed households did not differ (P>0.05).

Table 4.12 Effect of household head gender on litter size (piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal
areas of Sekhukhune District

Gender Number  of Litter size Litter weight  Birth weight
observations

Male 322 4.07° 5.53% 1.32%

Female 283 3.75° 4.91° 1.312

SE 0.16 0.31 0.005

a,b

Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.4.2 Age of the household head

The effect of age of household head on litter size (number of piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District are shown in Table 4.13. Larger (P<0.05) mean litter size of piglets
was found in pigs reared by household heads older than 60 years of age (5.10
piglets/litter) than piglets of sows owned by household heads in other age categories.
Piglets from pigs reared by household heads aged 51-60 years had larger (P<0.05)
mean litter size than mean litter size of piglets owned by household heads in the age
categories of 21-30, 31-40 and 41-50 years. Piglets of sows owned by household
heads aged 21-30 years produced the lowest (P<0.05) mean litter size of piglets of all
age groups. Litters of piglets of sows owned by household heads older than 60 years of
age (6.63 kg/litter) were heavier (P<0.05) than litters of pigs reared by household heads
in the age groups of 21-30, 31-40, 41-50 and 51-60 years.
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Mean litter weight (5.90 kg/litter) of piglets owned by household heads aged 51-60
years was heavier (P<0.05) than mean litter weight of piglets owned by household
heads aged 21-30 years, 31-40 years and 41-50 years. Similarly, pigs owned by
household heads aged 31-40 years produced piglets with heavier (P<0.05) mean litter
weight than piglets of sows reared by household heads aged 21-30 years and 41-50
years. The smallest (P<0.05) mean weight of piglets per litter was found in pigs owned
by household heads aged 21-30 years. However, the mean birth weight of piglets was
the same (P>0.05) in all age groups of the household heads.

Table 4.13 Effect of household head age on litter size (piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas
of Sekhukhune District

Age Number of Litter size  Litter weight Birth weight
observations
21-30 years 39 2.19° 2.84° 1.30%
31-40 years 66 3.96° 5.26° 1.33%
41-50 years 85 3.75¢ 5.02¢ 1.32%
51-60 years 218 4.54° 5.90° 1.30%
Above 60 years 197 5.10° 6.63% 1.30%
SE 0.489 0.637 0.006

abcde Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.4.3 Education of household head

The effect of level of education on litter size (piglets/litter), litter weight (kg/litter) and
birth weight (kg/piglet) of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.14. The mean number of piglets per litter from pigs reared by
household heads with the level of education up to Grade 12 was higher (P<0.05) mean
litter size of piglets reared by household heads with level of education of Grade 7, up to
Grade 10 and Post-grade 12. Mean litter size of piglets produced by sows raised by
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household heads who obtained school education up to Post-grade 12 was larger
(P<0.05) than mean litter size of piglets in pigs of household heads who obtained school
level of Grade 7 and Grade 10.

The smallest (P<0.05) litter size of piglets was found in pigs owned by household heads
with the education level of Grade 7. Piglets reared by household heads with level of
education up to Grade 12 produced heavier (P<0.05) mean litter weight than mean litter
weight of piglets from household heads with educational level of Grade 7 (4.02
kg/litter), Grade 10 and Post-grade 12. However, there was a heavier (P<0.05) mean
litter weight of piglets from sows kept by household heads who obtained school
education up to Post-grade 12 than piglets of sows owned by households heads with
education level of Grade 7 and Grade 10. There was no difference (P>0.05) in mean
litter weight of piglets reared by households heads with school education of Grade 7
and Grade 10. Piglets owned by household heads in all categories of education had the

same (P>0.05) mean birth weight.

Table 4.14 Effect of household head education on litter size (piglets/litter), litter weight
(kg/litter) and birth weight (kg/piglet) of indigenous pigs in communal areas
of Sekhukhune District

Education Number of Litter size Litter weight  Birth weight
observations

Up to grade 7 336 3.07¢ 4.02¢ 1.317

Up to grade 10 125 3.33¢ 4.32° 1.30°

Up to grade 12 111 5.35% 7.06° 1.32°

Post-Grade 12 33 3.88° 5.16" 1.33°

SE 0.509 0.683 0.006

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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4.4.4 Employment of household head

The effect of employment of household head on litter size (number of piglet/litter), litter
weight (kg/litter) and birth weight of (kg/piglet) indigenous pigs in communal areas of
Sekhukhune District are shown in Table 4.15. The mean number of piglets per litter of
pigs reared by heads of household with no employment was higher (P<0.05) than mean
litter size of piglets owned by household heads with employment and self-employed.
Similarly, piglets from pigs owned by household heads who were self-employed
recorded a higher (P<0.05) number of piglets per litter than mean litter size of piglets
reared by employed household heads. Heavier (P<0.05) mean litter weight was
recorded with piglets in pigs kept by unemployed household heads than piglets kept by
employed and self-employed household heads. Piglets from pigs kept by household
heads under employment had lower (P<0.05) mean litter weight than piglets from sows
owned by self-employed household heads. There was no difference (P>0.05) in mean
birth weight of piglets produced by pigs owned by self-employed, unemployed and
employed household heads in this study.

Table 4.15 Effect of household head employment on litter size (piglets/litter), litter
weight (kg/litter) and birth weight (kg/piglet) of indigenous pigs in
communal areas of Sekhukhune District

Employment Number of Litter size  Litter weight Birth weight
observations

Employed 48 3.49° 4.53° 1.30%

Unemployed 505 4.28% 5.60% 1.31°

Self-employed 52 3.95° 5.29° 1.322

SE 0.229 0.317 0.005

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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4.4.5 Size of Household

The effect of household size (number of family members per household) on litter size,
litter weight and birth weight of indigenous pigs in communal areas of Sekhukhune
District are shown in Table 4.16. Pigs reared by households with more than 5 members
of the family per household produced piglets with larger (P<0.05) mean litter size than
mean litter size of piglets from pigs reared by households with up to 5 family members
per household. Mean litter weight of piglets from sows owned by households with more
than 5 family members per household was heavier (P<0.05) than mean litter weight of
piglets of pigs reared by households with up to 5 family members per household. Mean
birth weight of piglets from pigs kept by households with up to 5 family members per
household and piglets from sows of households with more than 5 members per
household did not differ (P>0.05).

Table 4.16 Effects of household size on litter size (piglets/litter), litter weight (kg/litter)
and birth weight (kg/piglet) of indigenous pigs in communal areas of
Sekhukhune District

Household size Number of Litter size  Litter weight Birth weight

observations

Up to 5 members 313 4.58" 6.13" 1.332
Above 5 members 292 5.232 6.85% 1.312
SE 0.325 0.36 0.01

25 Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.5 Effect of environmental factors and management practices on growth

rate and body weight of indigenous pigs at 21 and 42 days of age

4.5.1 Season
The effect of season on growth rate and body weight of indigenous piglets up to 21 and

42 days of age are shown in Table 4.17. The mean growth rate of piglets born in Post-
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rainy season was higher (P<0.05) up to 21 days of age than mean growth rate of piglets
reared in Cold-dry, Hot-dry and Hot-wet seasons. However, there was no difference
(P<0.05) in mean growth rates of piglets reared in Hot-dry and Hot-wet seasons.
Similarly, up to 21 days of age, the mean growth rate of piglets reared in Hot-dry and
Cold-dry seasons did not differ (P>0.05). The mean growth rate of piglets reared in
Post-rainy season was higher (P<0.05) up to 42 days of age than mean growth rate of
piglets reared in Hot-dry, Hot-wet and Cold-dry seasons. However, up to 42 days of age
the mean growth rates of piglets reared in Cold-dry, Hot-dry and Hot-wet seasons did
not differ (P<0.05). The mean body weight of piglets raised in Post-rainy seasons was
heavier (P<0.05) at 21 days of age than that of piglets growing in Cold-dry, Hot-dry and
Hot-wet seasons. The mean body weight of piglets which grew in Cold-dry season was
heavier (P<0.05) than mean body weight of piglets which grew in Hot-dry or Hot-wet

seasons at 21 days of age.

Table 4.17 Effect of season on growth rate (kg/piglet/day) and body weight (kg/piglet)
of indigenous piglets at 21 and 42 days of age in communal areas of
Sekhukhune District

Season Number of Growth Growth Weightat  Weight at

observations rateupto rateupto 21 days 42 days
21 days 42 days

Post-rainy 287 0.48° 0.472 11.43% 21.81%

Hot-dry 68 0.37" 0.40° 10.27¢ 20.26°

Hot-wet 4 0.36° 0.39" 9.84¢ 18.94°

Cold-dry 246 0.42° 0.41° 10.43° 18.76¢

SE 0.027 0.017 0.336 0.706

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

The smallest (P<0.05) mean body weight of piglets at 21 days of age was recorded in
piglets growing in Hot-wet season than Post-rainy and Hot-dry seasons. Piglets reared
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in Post-rainy season recorded heavier (P<0.05) mean body weight at 42 days of age
than piglets growing in Hot-dry, Hot-wet and Cold-dry seasons. Piglets which grew in
Hot-dry season had heavier (P<0.05) mean body weight than piglets reared in Hot-wet
and Cold-dry seasons. However, mean body weight of piglets reared in Hot-wet season

was heavier (P<0.05) than mean body weight of piglets reared in Cold-dry season.

4.5.2 Feeding

The Effect of feed type on growth rate and body weight of indigenous piglets up to 21
and 42 days of age are shown in Table 4.18. The mean growth rates of piglets born to
pigs fed on diets based on garbage and mixed garbage and grain up to 21 days of age
did not differ (P>0.05). Similarly, there was no difference (P>0.05) in the mean growth
rates of piglets born within pig herds provided with diets based on garbage and meal
and garbage and grain up to 21 days. There was equally no difference(P>0.05) in mean
growth rates of piglets born to pigs reared on garbage diets only and garbage and grain
diets up to 42 days of age. The mean growth rates of piglets born to pigs herds reared
on mixed diets of garbage and meal and garbage and grain did not differ (P>0.05) up to
42 days of age.

Table 4.18 Effect of feed type on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in communal

areas of Sekhukhune District

Feed Number  of Growth rate Growth Weight at Weight at
observations up to 21 rate up to 21 days 42 days
days 42 days
Garbage 4 0.46% 0.47% 11.23% 21.022
Garbage and meal 40 0.37° 0.40° 9.34° 20.35°
Garbage and grain 561 0.41% 0.42% 9.67° 19.72°
SE 0.026 0.020 0.582 0.375

abt Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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Mean body weight of piglets recorded at 21 days of age born to pigs reared on diets of
garbage was heavier (P<0.05) than that of piglets born to pigs reared on garbage and
meal or garbage and. However, piglets born to pigs given diets of garbage and grain
had heavier (P<0.05) mean body weight at 21 days of age than piglets born to pigs fed

on garbage and meal.

At an average of 42 days of age, piglets born to pig herds fed on diets of garbage only
had heavier (P<0.05) mean body weight than piglets from pigs given diets of mixed
garbage and meal or garbage and grain. However, piglets born to pigs raised on diets of
mixed garbage and meal produced heavier (P<0.05) mean body weight than piglets

born to pigs raised on diets of garbage and grain.

4.5.3 Housing system

The effect of housing systems on growth rate and body weight of indigenous piglets up
to 21 and 42 days of age are shown in Table 4.19. There was no difference (P<0.05) in
mean growth rates of piglets born to pigs kept indoors, outdoors and under mixed
indoor and outdoor. However, the mean growth rate of piglets born to pigs kept under
mixed indoor and outdoor system was higher (P<0.05) than mean growth rate of piglets
born to pigs reared outdoors only up to 42 days of age. The mean growth rate of piglets
born to pigs reared under mixed indoor and outdoor system and those reared indoors
did not differ (P>0.05) up to 42 days of age. The mean body weight of piglets born to
pigs raised under the combined indoor and outdoor housing was heavier (P<0.05) than
mean body weight of piglets from pigs reared outdoor and indoor at 21 days of age.
Piglets born to pig herds that were reared outdoors had a heavier (P<0.05) body weight
than piglets born to pig herds reared indoors at 21 days of age. Similarly, mean body
weight of piglets born to pigs reared under the mixed indoor and outdoor housing was
heavier (P<0.05) than mean body weight of piglets born to pigs raised outdoors and
indoors at 42 days of age.
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Table 4.19 Effect of type of housing system on growth rate (kg/piglet/day) and body
weight (kg/piglet) of indigenous piglets at 21 and 42 days of age in
communal areas of Sekhukhune District

Housing system Number of  Growth rate Growth Weight at Weight at
observations up to 21 rateupto 21days 42 days
days 42 days
Indoor 4 0.40° 0.44%° 9.85° 19.00°
Outdoor 528 0.40° 0.41° 10.23° 20.44°
Both 73 0.45% 0.48°2 11.15% 21.34°
SE 0.016 0.020 0.385 0.681

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.5.4 Municipality

Results of the effect of municipality on growth rate and body weight of indigenous
piglets up to 21 and 42 days of age are shown in Table 4.20. Mean growth rates of
piglets reared in Tubatse (0.46 kg/piglet/day), Ephraim Mogale (0.44 kg/piglet/day) and
Fetakgomo (0.43 kg/piglet/day) municipalities did not differ (P>0.05) up to 21 days of
age. Similarly, the mean growth rate of piglets reared in Elias Motswaledi municipality
(0.35 kg/piglet/day) and piglets reared in Makhuduthamaga municipality (0.36
kg/piglet/day) did not differ (P<0.05). Mean growth rate of piglets reared in Tubatse
(0.47 kglpiglet/day), Ephraim Mogale (0.44 kg/piglet/day) and Fetakgomo (0.43
kg/piglet/day) municipalities did not differ (P>0.05) up to 42 days of age. Piglets raised
in Ephraim Mogale (0.44 kg/piglet/day), Fetakgomo (0.43 kg/piglet/day) and Elias
Motswaledi (0.40 kg/piglet/day) municipalities had similar mean growth rate up to 42
days of age. At 21 days of age, mean body weight of piglets reared in Tubatse
municipality (10.91 kg/piglet) was heavier (P<0.05) than mean body weight of piglets
reared in Elias Motswaledi (9.96 kg/piglet), Makhuduthamaga (9.90 kg/piglet),
Fetakgomo (9.36 kg/piglet) and Ephraim Mogale (8.03 kg/piglet) municipalities. Piglets
reared in Elias Motswaledi municipality (9.96 kg/piglet) had heavier (P<0.05) mean body
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weight than piglets reared in Fetakgomo, Makhuduthamaga and Ephraim Mogale
municipalities at 21 days of age. Similarly, piglets reared in Makhuduthamaga
municipality produced higher (P<0.05) mean body weight (9.9 kg/piglet) than piglets
reared in Fetakgomo and Ephraim Mogale municipalities.

Table 4.20 Effect of municipality on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in communal
areas of Sekhukhune District

Variables Number of Growth Growth rate  Weight at Weight at
observations  rate up to up to 42 21 days 42 days
21 days days
FK 119 0.432 0.43%° 9.36¢ 19.42°
EM 97 0.35° 0.40 9.96° 18.87°
MT 120 0.36" 0.36° 9.9° 19.80°
MH 130 0.442 0.44% 8.03° 20.35"
TT 139 0.462 0.47° 10.912 21.45°
SE 0.022 0.018 0.471 0.440

abede Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
FK: Fetakgomo; EM: Elias Motswaledi; MT:. Makhuduthamaga; MH: Ephraim
Mogale; TT: Tubatse

The mean body weight of piglets raised in Fetakgomo municipality (9.36 kg/piglet) was
heavier (P<0.05) than mean body weight of piglets reared in Ephraim Mogale
municipality (8.03 kg/piglet) at 21 days of age. At 42 days of age, the mean body weight
of piglets reared in Tubatse municipality (21.45 kg/piglet) was heavier (P<0.05) than
mean body weight of piglets reared in Ephraim Mogale (20.35 kg/piglet),
Makhuduthamaga (19.80 kg/piglet), Fetakgomo (19.42 kg/piglet) and Elias Motswaledi
(18.87 kg/piglet)) municipalities. However, mean body weight of piglets reared in
Ephraim Mogale (20.35 kg/piglet) was heavier (P<0.05) than mean body weight of
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piglets reared in Fetakgomo, Elias Motswaledi and Makhuduthamaga municipalities.
Piglets reared in Makhuduthamaga had heavier (P<0.05) mean body weight (19.80
kg/piglet) than that of piglets raised in Fetakgomo and Elias Motswaledi municipalities.

4.5.5 Disease treatment

The effect of the reported disease treatment on growth rate and body weight of
indigenous pigs up to 21 and 42 days of age are shown in Table 4.21. Piglets born to
pig herds reportedly treated for disease infection had a higher (P<0.05) mean growth
rate than that of piglets reportedly not treated for disease infection up to 21 days of age.
Similarly, the mean growth rate of piglets whose owners reported treating their animals
for disease infection was higher (P<0.05) than that of piglets apparently their mothers
were not treated for disease infection up to 42 days of age. Mean body weight of piglets
the owners reported treatment of disease infection was heavier (P<0.05) than that of
piglets the owners reported having no treatment for disease infection at 21 days of age.
Piglets born to pigs the owners reported treating animals for disease infection had a
higher (P<0.05) mean body weight than piglets born to pigs the owners reported to have

no treatment of disease infection at 42 days of age.

Table 4.21 Effect of disease treatment on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in communal

areas of Sekhukhune District

Disease treatment Number of Growth Growth Weight at Weight at
observations rateupto rateupto 21 days 42 days
21 days 42 days

Treatment 230 0.462 0.482 10.962 21.632
No treatment 375 0.40° 0.39° 9.64° 19.83°
SE 0.03 0.045 0.66 0.9

2P Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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4.5.6 Prevalence of diseases

The effect of the disease prevalence on growth rate and body weight of indigenous
piglets up to 21 and 42 days of age are shown in Table 4.22. Piglets born to pig herds
where respondents did not observe any disease prevalence had a higher (P<0.05)
mean growth rate up to 21 days of age than piglets born to pig herds where diseases
prevailed. Up to 42 days of age, the mean growth rate of piglets from herds where
respondents did not report any occurrence of disease infection higher (P<0.05) than that
of piglets from herds with reported infection of disease. The mean body weight of piglets
from herds the respondents reported no occurrence of disease infection was heavier
(P<0.05) at 21 days of age than that of piglets from herds where occurrence of disease
infection was reported by the respondents. Similarly, the mean body weight of piglets
from herds where occurrence of disease infection was not reported by respondents was
heavier (P<0.05) at 42 days of age than that of piglets from herds where respondents

reported observing disease occurrence.

Table 4.22 Effect of disease prevalence on growth rate (kg/piglet/day) and body weight
(kg/piglet) of indigenous piglets at 21 and 42 days of age in communal

areas of Sekhukhune District

Variables Number of Growth Growth Weight at Weight at
observations rateupto rateupto 21days 42 days
21 days 42 days

Disease presence 403 0.40° 0.36° 9.45% 19.82°
No disease 202 0.48° 0.47° 11.35° 21.84°
SE 0.04 0.055 0.95 1.01

ab Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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4.5.7 Herd size

The effect of herd size (number of pigs per household, excluding piglets under
monitoring) on growth rate and body weight up to 21 and 42 days of age of indigenous
pigs in communal areas of Sekhukhune District are shown in Table 4.23. The mean
growth rate of piglets born to pigs with a herd size of 6-10 pigs per household and that
of piglets with a herd size of less than 6 pigs per household did not differ (P>0.05) up to
21 days of age. Similarly, the mean growth rate of piglets born to pigs with a herd size
of less than 6 pigs per household and more than 10 pigs per household did not differ
(P>0.05) up to 21 days of age. There was also no difference (P>0.05) in mean growth
rate of piglets born to pigs with herd sizes of less than 6 pigs per household, 6-10 pigs
and more than 10 pigs per household up to 42 days of age.

Table 4.23 Effect of herd size on growth rate (kg/piglet/day) and body weight
(kg/piglet) up to 21 and 42 days of age of indigenous pigs in communal
areas of Sekhukhune District

Herd size Number  of Growth rate Growth Weight at Weight at
observations up to 21 rate up to 2ldays 42 days
days 42 days
Below 6 pigs 4 0.452° 0.462 10.36° 19.80°
6-10 pigs 106 0.462 0.452 10.74° 20.83%
Above 10 pigs 495 0.40° 0.41% 9.44° 19.45°
SE 0.018 0.015 0.385 0.414

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

Piglets born to pigs with herd size of 6-10 pigs per household had heavier (P<0.05)
mean body weight up to 21 days of age than piglets born to pigs with herd sizes of less
than 6 pigs per household and more than 10 pigs per household. Similarly, piglets born
to pigs with a herd size of less than 6 pigs per household had a heavier (P<0.05) mean
body weight than that of piglets from herd size of more than 10 pigs per household.
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Piglets born to pigs with the herd size of 6-10 pigs per household recorded the heaviest
(P<0.05) mean body weight at 42 days of age than piglets from herd sizes of less than 6
pigs per household and more than 10 pigs per household.

4.6. Effect of socio-economic factors on growth rate and body weight of

indigenous pigs up to 21 and 42 days of age

4.6.1 Gender of the household head

The effect of the gender of household head on growth rate and body weight up to 21
and 42 days of age of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.24. The mean growth rates of piglets born to pigs reared by male-
headed and female-headed households did not differ (P>0.05) up to 21 days of age.
Similarly, the mean growth rate of piglets born to pigs reared by male-headed and
female-headed households did not differ (P>0.05) up to 42 days of age. However,
piglets reared by male-headed households (11.05 kg/piglet) recorded heavier (P<0.05)

mean body weight at 21 days of age than piglets reared by female-headed households.

Table 4.24 Effect of household head gender on growth rate (kg/piglet/day) and body
weight (kg/piglet) up to 21 and 42 days of age of indigenous pigs in

communal areas of Sekhukhune District

Gender Number of Growth rate Growth Weight at Weight at
observations up to 21 rate upto 21 days 42 days
days 42 days
Male 322 0.46° 0.45% 11.05% 21.42°
Female 283 0.42° 0.41° 9.94° 19.83°
SE 0.02 0.02 0.555 0.795

2P Means in the same column not sharing a common superscript are significantly

different (P<0.05).
SE: Standard Error
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Piglets from male-headed households produced heavier (P<0.05) mean body weight at

42 days of age than piglets from female-headed households.

4.6.2 Age of the Household head

Results of the effect of the age of the household head on growth rate and body weight
up to 21 and 42 days of age of indigenous pigs in communal areas of Sekhukhune
District in Limpopo Province are shown in Table 4.25. There was no difference (P>0.05)
in mean growth rates of piglets born to pigs belonging to household heads in the age
categories of 21-30 years, 31-40 years and 41-50 years up to 21 days of age (P>0.05).
Similarly, piglets born to pigs owned by household heads aged 31-40 years, household
heads aged 41-50 years, as well as household heads aged 51-60 years and household
heads aged older than 60 years of age achieved the same (P>0.05) mean growth rate
up to 21 days of age. The mean growth rate of piglets born to pigs owned by household
heads aged 21-30 years, household heads aged 31-40 years as well as household
heads aged 41-50 years and household heads aged 51-60 years old did not differ
(P>0.05) up to 42 days of age. Similarly, there was no difference (P>0.05) in the mean
growth rate of piglets born to pigs reared by household heads aged 51-60 years and
household heads older than 60 years of age up to 42 days of age. The heaviest
(P<0.05) mean body weight of piglets at 21 days of age in all age categories was
obtained with piglets born to pigs owned by household heads older than 60 years of
age. Piglets born to pig herds owned by household heads aged 51-60 years heavier
(P<0.05) mean body weight at 21 days of age than piglets owned by household heads
aged 21-30, 31-40 and 41-50 years. However, piglets born to pigs owned by household
heads aged 31-40 years and 41-50 years had similar (P>0.05) mean body weights at 21
days of age. Piglets born to pig herds reared by household heads aged more than 60
years recorded heavier (P<0.05) mean body weight at 42 days of age than piglets from
herds owned by household heads aged 51-60 years, 41-50 years, 21-30 and 31-40
years. Similarly, piglets born to pigs raised by household heads aged 51-60 years
recorded higher (P<0.05) mean body weight at 42 days of age than piglets from
household heads aged 21-30, 31-40 and 41-50 years.
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Table 4.25 Effect of household head age on growth rate (kg/piglet/day) and body weight
(kg/piglet) at 21 and 42 days of age of indigenous pigs in communal areas
of Sekhukhune District

Age Number of Growth Growth Weight at Weight at
observations rateupto rateupto 21ldays 42 days
21 days 42 days

21-30 years 39 0.36" 0.40° 9.72¢ 19.32°
31-40 years 66 0.40% 0.41° 9.94° 18.78°
41-50 years 85 0.40%° 0.40° 9.96° 19.88°
51-60 years 218 0.44* 0.45% 10.43° 20.42°
Above 60 years 197 0.45° 0.49° 10.95% 20.83%
SE 0.016 0.017 0.220 0.368

abcde Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

4.6.3 Level of education of the Household head

The effect of the level of education of household head on growth rate and body weight
up to 21 and 42 days of age of indigenous pigs in communal areas of Sekhukhune
District are shown in Table 4.26. There was no effect (P>0.05) of the level of education
of the household head on mean growth rate of piglets up to 21 days of age. However,
the level of education showed an effect on mean growth rate of piglets up to 42 days of
age. Piglets born to pigs raised by household heads with the level of education of Grade
12 recorded higher (P<0.05) mean growth rate up to 42 days of age than piglets from
household heads with a level of education of Grade 10. There was no difference
(P>0.05) in mean growth rate of piglets owned by household heads with levels of
education of Grade 7, Grade 10 and Post-grade 12 up to 42 days of age. Similarly,
growth rates of piglets owned by household heads with the levels of education of Grade
7, Grade 12 and Post-grade 12 did not differ (P>0.05) up to 42 days of age. There was
a heavier (P<0.05) mean body weight of piglets born to pigs owned by household heads

with the level of education of Grade 12 at 21 days of age than mean body weight of
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piglets born to pigs owned by household heads with level of education of Grade 7,
Grade 10 and Post-grade 12. Similarly, piglets born to pigs reared by household heads
with educational level of Post-grade 12 recorded heavier (P<0.05) mean body weight at
21 days of age than piglets from pigs owned by household heads with the level of
education of Grade 7 and Grade 10. Pigs owned by household heads with education
level of Grade 10 produced piglets with heavier (P<0.05) mean body weight at 21 days
of age than pigs kept by household heads with the level of education of Grade 7.

Table 4.26 Effect of household head education on growth rate (kg/piglet/day) and body
weight (kg/piglet) up to 21 and 42 days of age of indigenous pigs in

communal areas of Sekhukhune District

Education Number of Growth Growth Weight at Weight at
observations rateupto rateupto 21days 42 days
21 days 42 days

Up to grade 7 336 0.40° 0.40%° 9.43¢ 18.80¢
Up to grade 10 125 0.40° 0.39° 9.93° 19.83°
Up to grade 12 111 0.45° 0.45% 10.972 20.88%
Post-Grade 12 33 0.43? 0.42%° 10.37° 20.18°
SE 0.012 0.013 0.327 0.433

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

A similar trend was obtained with mean body weight of piglets at 42 days of age. There
was a heavier (P<0.05) mean body weight of piglets born to pigs owned by household
heads with the level of education of Grade 12 at 21 days of age than mean body weight
of piglets owned by household heads with levels of education of Grade 7, Grade 10 and
Post-grade 12. Similarly, piglets born to pig herds reared by household heads with
educational level of Post-grade 12 recorded heavier (P<0.05) mean body weight at 21
days of age than piglets of pigs owned by household heads with the level of education
of Grade 7 and Grade 10. Pigs owned by household heads with education level of
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Grade 10 produced piglets with heavier (P<0.05) mean body weight than pigs kept by

household heads with the level of education of Grade 7 at 21 days of age.

4.6.4 Employment of Household head

The effect of employment of household head on growth rate and body weight of
indigenous pigs in communal areas of Sekhukhune District up to 21 and 42 days of age
are shown in Table 4.27. Pigs reared by household heads who were self-employed had
piglets with higher (P<0.05) mean growth rate up to 21 days of age than pigs owned by
employed and unemployed household heads. However, there was no difference
(P>0.05) in mean growth rate of piglets born to pigs reared by employed and
unemployed household heads up to 21 days of age. Up to 42 days of age, the mean
growth rate of piglets kept by self-employed and employed household heads did not
differ (P>0.05). Similarly, mean growth rate of piglets raised by household heads who
were employed or unemployed did not differ (P>0.05) up to 42 days of age.

Table 4.27 Effect of household head employment status on growth rate (kg/piglet/day)
and body weight (kg/piglet) up to 21 and 42 days of age of indigenous pigs

in communal areas of Sekhukhune District

Employment Number of Growth Growth Weight at Weight at
observations rateupto rateupto 21 days 42 days
21 days 42 days

Employed 48 0.40° 0.41%° 10.32° 18.76°
Unemployed 505 0.40° 0.40° 9.97° 18.80°
Self-employed 52 0.48°2 0.46° 10.96% 20.92°
SE 0.026 0.018 0.289 0.713

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

Piglets born to pig herds raised by self-employed household heads had heavier
(P<0.05) mean body weight at 21 days of age than piglets managed by employed and

55





unemployed household heads. There was also heavier (P<0.05) mean body weight of
piglets owned by employed household heads at 21 days of age than piglets raised by
unemployed household heads. Piglets raised by employed and unemployed household
heads had mean body weight at 42 days of age which was the same (P>0.05). Piglets
of self-employed household heads had heavier (P<0.05) mean body weight at 42 days

of age than piglets managed by employed and unemployed household heads.

4.6.5 Size of Household

Results of the effect of the size of household on growth rate and body weight up to 21
and 42 days of age of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.28. The mean growth rate of piglets born to pigs raised by households
with 5 members or more than 5 members per household did not differ (P>0.05) up to 21
and 42 days of age. The mean body weight of piglets born to pigs raised by households
with 5 members per household was however heavier (P<0.05) at 21 days of age than
mean body weight of piglets born to pigs raised by households of more than 5 members
per household. Similarly, mean body weight of piglets born to sows raised by household
with up to 5 members per household was heavier (P<0.05) at 42 days of age than

piglets born to sows of households with more than 5 members per household.

Table 4.28 Effect of the size of household on growth rate (kg/piglet/day) and body
weight (kg/piglet) up to 21 and 42 days of age of indigenous pigs in

communal areas of Sekhukhune District

Household size Number of Growth Growth  Weight at Weight at
observations rateupto rateupto 2ldays 42 days
21 days 42 days

Up to 5 members 313 0.45% 0.46° 9.95% 20.84%
Above 5 members 292 0.402 0.412 8.94° 19.38°
SE 0.025 0.505 0.505 0.73

ab Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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4.7 Piglet mortality at 42 days of age in communal areas of Sekhukhune
District

The effect of season and feeding systems on mortality of piglets in communal areas of
Sekhukhune District are shown in Table 4.29. Piglets farrowed in Hot-dry season had
higher (P<0.05) mean mortality than piglets farrowed in Post-rainy, Hot-wet and Cold-
dry seasons. Similarly, piglets farrowed in Cold-dry season had higher (P<0.05) mean

mortality than those which were farrowed in Hot-wet and Post-rainy seasons.

Piglets born from sows fed diets of mixture of garbage and grain had higher (P<0.05)
mean mortality than those produced from sows fed on diets of garbage only or mixture
of garbage and meal. There was no difference (P>0.05) in mean mortality of piglets

from sows fed diets of garbage only or mixture of garbage and meal.

Table 4.29 Effect of season and feeding systems on mortality of piglets in communal

areas of Sekhukhune District

Variables Mortality
Season
Post-rainy 1.91¢
Hot-dry 3.57%
Hot-wet 2.39°¢
Cold-dry 3.0°
SE 0.361
Feeding
Garbage only 2.21°
Garbage and meal 2.39°
Garbage and grain 3.32%
SE 0.343

abed Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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The effect of herd size, housing and municipality on mortality of piglets in communal
areas of Sekhukhune District are shown in Table 4.30. Higher (P<0.05) mean mortality
rate of piglets was observed in herd sizes of more than 10 pigs per household than in
pigs of herd sizes of less than 6 pigs per household or herd size of 6-10 pigs per

household.

Table 4.30 Effect of herd size, housing and municipality on mortality of piglets in

communal areas of Sekhukhune District

Variables Mortality
Herd sizes
Below 6 pigs 1.64°¢
6-10 pigs 2.22°
Above 10 pigs 2.97%
SE 0.384
Housing of pigs
Indoor 1.79°¢
Outdoor 3.28°
Both outdoor and indoor 2.35°
SE 3.003
Municipality
Fetakgomo 3.17°
Elias Motswaledi 1.05¢
Makhuduthamaga 2.61°
Ephraim Mogale 2.63°¢
Tubatse 3.46°
SE 0.416

2b¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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The mean mortality rate of piglets farrowed from herd sizes of less than 6 pigs per
household and herd size of 6-10 pigs per household did not differ (P>0.05). Higher
(P<0.05) mean mortality rate of piglets was recorded with pigs kept under a mixed
outdoor and indoor system than in piglets where the herd was kept indoors or outdoors.
Piglets in Tubatse municipality (3.46%) recorded higher (P<0.05) mortality rate than
piglets in Fetakgomo (3.17%), Makhuduthamaga (2.93%), Ephraim Mogale (2.63%) and
Elias Motswaledi (1.05%) municipalities. However, mean mortality rate of piglets in
Fetakgomo municipality was higher (P<0.05) than the rate of mortality of piglets in Elias
Motswaledi, Makhuduthamaga and Ephraim Mogale municipalities. Piglets in
Fetakgomo municipality recorded higher (P<0.05) mean mortality rate than piglets in
Makhuduthamaga and Ephraim Mogale municipalities. Mean Mortality rate of piglets in
Makhuduthamaga and Ephraim Mogale municipalities however did not differ (P>0.05).

The effects of the prevalence and treatment of diseases on mortality of piglets in

communal areas of Sekhukhune District are shown in Table 4.31.

Table 4.31 Effect of disease prevalence and treatment on mortality of piglets in

communal areas of Sekhukhune District

Variables Mortality
Disease prevalence
Presence of diseases 3.10%
Absence of diseases 2.18°
SE 0.46
Disease treatment
Treatment of disease 2.592
No treatment of disease 2.692
SE 0.05

2P Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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The mean mortality rate of piglets born to pig herds the owners reportedly treated their
animals against infection and piglets born to herds reportedly not treated for infection
did not differ (P>0.05). The explanation for this observation is not clear. However,
piglets born to pigs in areas where disease occurrence was reported recorded higher
(P<0.05) mean mortality rate than piglets in areas where no disease occurrence was

reported by respondents.

The effects of the gender and age of household head on mortality of indigenous piglets
in communal areas of Sekhukhune District are shown in Table 4.32. Mean mortality rate
of piglets from pigs kept by female-headed households was higher (P<0.05) than that of
piglets from herds of pigs owned by male-headed households. Pigs owned by
household heads in the age groups of 31 - 40, 41 - 50 and 51 - 60 years recorded

similar mean mortality rates (P>0.05).

Table 4.32 Effect of household head gender and age on mortality of piglets in
communal areas of Sekhukhune District

Variables Mortality
Household head gender
Male 2.27°
Female 2.71%
SE 0.22
Household head age
21-30 years 1.83°¢
31-40 years 2.44°
41-50 years 2.40°
51-60 years 2.42°
Above 60 years 3.06°
SE 3.851

ab¢ Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error
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The highest mean mortality rate of piglets in all age categories was from pigs kept by
household heads aged more than 60 years. Piglets from pigs owned by household
heads aged 31 — 40, 41 — 50 and 51 - 60 years had higher (P<0.05) mean mortality than
piglets from pigs owned by household heads in the age group of 21-30 years.

The effect of the level of education and employment status of household head on

mortality of piglets in communal areas of Sekhukhune District are shown in Table 4.33.

Table 4.33 Effect of household head education level, employment status and

household size on mortality of piglets in communal areas of Sekhukhune

District
Variable Mortality
Education
Up to grade 7 2.44°
Up to grade 10 2.38°
Up to grade 12 3.19%
Post-Grade 12 2.35°
SE 0.2008
Employment
Employed 3.53%
Unemployed 2.22°
Self-employed 2.28°
SE 0.427
Household size
Up to 5 members 2.28%
Above 5 members 2.50°
SE 0.11

2P Means in the same column not sharing a common superscript are significantly
different (P<0.05).
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The Mean mortality rate of piglets farrowed by pigs owned by household heads with
Grade 12 level of education was higher (P<0.05) than that of piglets from pigs kept by
household heads with Grade 7, Grade 10 and Post-grade 12 levels of education.
However, there was no difference (P>0.05) in mean mortality rate of piglets from pigs
owned by household heads with Grade 7, Grade 10 and Post-grade 12 level of
education. Mean mortality rate of piglets in pigs reared by employed household heads
was higher (P<0.05) than that of piglets reared by unemployed and self-employed
household heads. Piglets in pigs reared by unemployed and self-employed household
heads had the same (P>0.05) mean mortality rate. Similar (P>0.05) mean mortality rate
of piglets was recorded in pigs owned by households with more than 5 family members
per household as well as pigs reared by household heads with 5 members per
household.

4.8 Productivity of sows and weaners

The effect of season, feed, housing and municipality on farrowing intervals
(months/sow/year) of indigenous pigs in communal areas of Sekhukhune District are
shown in Table 4.34. Post-rainy and Cold-dry seasons had the same effect (P>0.05) on
farrowing interval of indigenous pigs. The effect of feeding on farrowing interval was
stronger (P<0.05) in pigs fed diets of garbage than pigs fed mixed diets of garbage and
grain. Keeping pigs in both indoor and outdoor housing system and outdoor system had

the same (P>0.05) mean interval of farrowing.

The mean farrowing intervals of pigs in Fetakgomo and Ephraim Mogale municipalities
did not differ (P>0.05). Similarly, mean farrowing intervals of pigs in Elias Motswaledi
and Makhuduthamaga municipalities did not differ (P>0.05). Tubatse municipality
recorded a shorter (P<0.05) mean farrowing interval than Fetakgomo, Elias Motswaledi,
Makhuduthamaga and Ephraim Mogale municipalities.
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Table 4.34 Effect of season, feed, housing and municipality on farrowing interval

(months/sow/year) of indigenous pigs in communal areas of Sekhukhune

District
Variable Sample size, Farrowing
n interval
Season 27
Hot-wet 7.15%
Cold-dry 7.25%
SE 0.05
Feeding 27
Garbage 7.77%
Garbage and grain 6.63°
SE 0.57
Housing 27
Both indoor and outdoor 7.14%
Outdoor 7.27°
SE 0.065
Municipality 27
Fetakgomo 7.90%
Elias Motswaledi 6.98°
Makhuduthamaga 6.65°
Ephraim Mogale 8.12°
Tubatse 6.35¢
SE 0.347

abc Means in the same column not sharing a common superscript are significantly
different (P<0.05).
SE: Standard Error

Effect of disease prevalence and treatment on farrowing interval of indigenous pigs in

communal areas of Sekhukhune District is shown in Table 4.35. The mean farrowing
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interval of pigs where respondents reported prevalence of disease was longer (P<0.05)
than in pigs where respondents reported no disease occurrence. There was no
difference (P>0.05) in the length of farrowing intervals in pigs the owners treated their
pigs for disease infection and pigs where no such treatment was applied.

Pigs raised by male-headed households had a shorter (P<0.05) mean farrowing interval
than pigs in female-headed household. Pigs raised by household heads in age brackets
of 21-30 years, 51-60 years and more than 60 years had the same (P>0.05) mean
farrowing interval. The shortest (P<0.05) mean farrowing interval was recorded in pigs

owned by household heads aged 31-40 years.

Table 4.35 Effect of disease on farrowing interval (months/sow/year) of indigenous pigs

in communal areas of Sekhukhune District

Variable Sample size, Farrowing
SOwWs interval
Disease prevalence 27
No disease 6.78"
Disease presence 7.62%
SE 0.42
Disease treatment 27
Treatment 7.392
No treatment 7.01%
SE 0.19

abe Means in the same column not sharing a common superscript are significantly

different (P<0.05).
SE: Standard Error

The effect of the size of the herd, gender and age of the household head on farrowing
interval of indigenous pigs in communal areas of Sekhukhune District are shown in
Table 4.36. The length of the mean farrowing interval of pigs where the size of the herd

was more than 5 pigs per household and herd size of 6 to 10 pigs per household did
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not differ (P>0.05). The shortest (P<0.05) mean farrowing interval in this study was

recorded with pigs in herd size of more than 10 pigs per household.

Table 4.36  Effect of pig herd size, household head gender and age on farrowing
interval (months/sow/year) of indigenous pigs in communal areas of
Sekhukhune District

Variable Sample size, Farrowing
sows interval
Herd size 27
Below 5 pigs 7.53%
6 to 10 pigs 7.53%
Above 10 pigs 6.47°
SE 0.353
Gender 27
Male 6.83"
Female 7.58%
SE 0.375
Household head age 27
21-30 years 7.99%
31-40 years 5.84°
41-50 years 6.76°
51-60 years 7.842
Above 60 years 7.58%
SE 0.401

abc Means in the same column not sharing a common superscript are significantly
different (P<0.05).

The effect of education level, employment status of household head and the size of
household on farrowing interval of indigenous pigs in communal areas of Sekhukhune
District are shown in Table 4.37. Pigs raised by household heads with Grade 12 level of
education as well as Post-grade 12 level of education had shorter (P<0.05) mean
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farrowing interval than pigs kept by household heads with Grade 7 or Grade 10 level of

education. Pigs of employed and self-employed household heads had similar (P>0.05)

mean farrowing interval. However, pigs of unemployed household heads had a shorter

(P<0.05) mean farrowing interval than pigs raised by employed and self-employed

household heads.

SE: Standard Error

Table 4.37 Effect of education and employment of household head and household size

on farrowing interval of indigenous pigs in communal areas of Sekhukhune

District
Variable Sample size, Farrowing
sows interval
Education 27
Up to grade 7 7.54°
Up to grade 10 7.56%
Up to grade 12 6.53°
Post-Grade 12 7.31°
SE 0.375
Employment 27
Employed 8.08%
Unemployed 5.98"
Self-employed 7.542
SE 0.629
Household size 27
Up to 5 members 7.28°
Above 5 members 7.13%
SE 0.075

abt Means in the same column not sharing a common superscript are significantly

different (P<0.05).
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CHAPTER 5

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
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51 Effect of the management practices and environmental factors on

productivity of indigenous pigs

The reproductive efficiency in sows may depend upon several factors which include
parity number, breed type, season, temperature as well as photoperiod and nutrition
with season however being an important factor causing variations in sow fertility
(Suriyasomboon et al. 2006). In South Africa and elsewhere Hot-wet season infertility
continues to reduce the overall reproductive performance and economic efficiency in pig
herds (Chokoe & Siebrits, 2009). Lutaaya et al. (2009) reported that high Hot-wet
season temperatures result in lowered fertility in both sows and boars, hence reduced
litter sizes. Farrowing rate may also be reduced during the hottest season (Robinson &
van Niekerk, 1978). In the present study more pigs farrowed in Post-rainy season than
in other seasons. The litter size of piglets born in Post-rainy season was larger and
heavier as compared to piglets born in other seasons. However, litters of piglets born in
Hot-dry season were also larger and heavier than those born in Hot-wet and Cold-dry
seasons. In a commercial pig production system in South Africa Chokoe et al. (2009)
however found a higher litter size of piglets born in Cold-dry than in other seasons
indicating the effect of cooler temperatures in Cold-dry season. Mungate et al. (1999)
found that the month in which sows were mated had no effect on the number of piglets

born per litter.

The observed higher and heavier litter size and litter weight of piglets born in Post-rainy
and Hot-dry seasons are comparable with Mungate et al. (1999) in Zimbabwe. Under
hot climatic conditions in Hot-wet season pregnant and lactating pigs apparently tend to
reduce voluntary feed intake to minimize body temperature (Mungate et al., 1999; Myer
and Bucklin, 2009; Tast, 2002), consequently resulting in more losses of body weight in
pigs and lower birth weights and litter size of piglets (Suriyasomboon et al., 2006) as
well as reduction in milk production (Myer & Bucklin, 2009). The observed lower litter
sizes in Hot-wet season are in agreement with the findings of Gourdine et al. (2006a)
that higher temperatures during early and late periods of gestation had adverse effects
on embryo and foetal survival. Gourdine et al. (2006b) indicated that recent studies
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which reported a seasonal effect on farrowing rate suggested that major biological
parameters leading to reduction in farrowing rate may be ascribed to failures in
fertilization and /or inability of sow to maintain pregnancy which is supported by the
findings of Tast (2002). McGlone (1999) reported that heat stress causes oestrus failure
and loss of pregnancy in the first 30 days as well as an increase in the number of
stillbirths. However, it was also reported that the heat stress does not affect pregnancy if
it happens in the middle of pregnancy. Santos-Ricalde & Lean (2000) also observed
that high ambient temperatures negatively affected the performance of pigs, which may

explain the findings in this study.

The average birth weight of individual piglet of 1.32 kg observed in the present study is
similar to that observed by Mota et al. (2002). However, the mean litter size of 4.38
piglets and the litter weight at birth of 5.78 kg observed in this study were lower than
those of 9.09 piglets per litter and 11.6 kg per litter, respectively, reported by Mota et al.
(2002) in Mexico in “native” pig breeds kept under traditional conditions or 8.1 piglets at
birth mentioned by Rekwot et al. (2003) in North Central Nigeria in smallholder
traditional production systems. It was however, higher than mean piglet weight (mean =
0.74 kg) at birth of Mukota piglet in Zimbabwe reported by Chimonyo et al. (2006).
Madzimure et al. (2010) recorded a litter size of about 7.26 piglets per litter in the
Eastern Cape (South Africa) under similar scavenging production system which was
higher than 4.38 piglets per litter in the current study. The same authors attributed the
larger litter size in their study partly to the probability of better extension advice in pig
husbandry during pregnancy or special care given to the pregnant sows since most
(96.15%) household heads were resident on the farms. Madzimure et al. (2010)
indicated that less poor households could afford to buy supplementary feed to ensure
better nutritional management of the breeding sows as well as having money to
purchase medicines so to ensure good herd health management. Petrus et al. (2011)
reported a litter size ranging from 4 to 7 piglets. These authors attributed the low
productivity of unimproved pig breeds in smallholder farming areas to influence by their
environment (i.e. nutrition, disease control, climate and managerial techniques), in this

case being the traditional management system employed by the famers. In the semi-
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arid north-eastern Zimbabwe Mashatise et al. (2005) found on average 6.9 piglets per
litter at birth. Ndiweni & Dzama (2004) reported a litter size of Zimbabwean indigenous
pigs to be 7.9 piglets at birth which the authors assumed to be favourable with those for
indigenous pigs in South Africa (7.2), Nigeria (6.5) and Ghana (6.3). In Western Kenya,
the mean number of piglets born alive was 7.8 (Mutua et al., 2011a). The authors
attributed the low litter size to the fact that the pigs in their study were of the local non-
defined (or non-descript) genotypes and the low levels of feed provided to the sows.
Chimonyo et al. (2006) also recorded low litter size at birth for Mukota pigs in
Zimbabwe. Madzimure et al. (2010) reported that litter size at birth in the Eastern Cape
varied amongst communities and was affected by the wealth status with the pigs of less
poor farmers performing relatively better. Deka et al. (2007) noted in India that breed
differences may explain some of the variations in piglet litters since the majority of pigs
kept by producers in their study were Large White crosses which are the breed known
to possess larger litter sizes at birth and at weaning. Wild sows are reported to have on
average 4 to 5 piglets per litter in a year (Drake et al., 2008) although litter size can vary
from 4 to 13 piglets (Milligan et al., 2001), with one or two litters per year depending on
conditions (Drake et al., 2008).

Ordinary production sows under commercial production system in Sweden are reported
to produce 12-13 piglets per litter at birth (Blomberg, 2010). Hide (2003) suggested that
the numbers of piglets born per litter in Papua New Guinea should actually be regarded
as theoretical figures of litter sizes because many sows farrowed away from settlements
and may not have been seen until few days after birth with the result that there could
have been times of some postpartum losses occurring before counting took place. FAO
(2012) found in Kenya that where sows farrowed in the bush with no special attention,
piglet mortality ranged from 50 to 60%. According to Lands Management Personnel
U.S. Forest Service (Andersen et al., 2011) some data are existing suggesting that
infanticide (aggressive biting, direct killing, maternal failure and neonatal rejection,
defined by Andersen et al. (2011) in terms of kiling and eating own or off Hot-dry
season of other sows may exist also in the free-living (domestic) populations of pigs as

is documented to some extent in captive wild boar. With improvement of the nutrition

70





and management of the indigenous pig, there would also be improvements in the
number of foetuses produced at parturition, number of piglets born alive, as well as
number of piglets weaned and mean piglet birth mass (Ndiwem & Dzama, 2004).
However, Persdotter (2010) noted that difference in optimal litter size between different

studies may be due to differences in management.

Chimonyo et al. (2005) reported that feed resources in smallholder pig production areas
are scarce and, if available, prices can also be limiting. Garbage feeding was a major
feeding system practised by 92.7% of pig farmers in this study. According to Westendorf
and Myer (2009) feeding of food waste or garbage to pigs and other livestock animals is
a common practice throughout the world. Westendorf and Myer (2009) define food
waste as any edible material or byproduct that is generated in the production,
processing,, transportation, distribution or consumption of food and the primary waste
products fed are plate and kitchen waste, bakery waste and food products from grocery
stores (Ministry of Agriculture and Forestry, MAF, 2001). In western Kenya, Kagira et al.
(2009) found that in smallholder, free-range production system pigs were provided with
leftover food from the households (58%), local food made from spoilt maize from the mill
(57%), vegetables and sweet potato vines (52%) and swill collected from market places
(50%). Ajala et al (2007) also found that household waste and brewers’ residues were
the major sources of animal feed in smallholder pig production systems in southern
Kaduna, Nigeria. In the present study, more households in Tubatse municipality fed pigs
with garbage than in other municipalities. The high garbage feeding practice observed
in Tubatse municipality is similar to the findings of Mota et al. (2002) who reported that
feeding of the native pig in Mexican traditional production systems was based mainly on
kitchen waste. FAO (1997) and Losada et al. (1995) reported that the use of garbage
from the households may serve as a combined source of protein and energy supporting
the low costs of the diets available. Westendorf et al. (1998) however, indicated that the
chief drawback in feeding food waste is the high moisture content, resulting in a decline
in dry matter intake in pigs including also the difficulty in handling and storage or the
need for appropriate management, especially if fed wet. Westendorf and Myer (2009)

reported that food waste when fed properly can be a nutritious food source for pigs but
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is limited by its low dry matter content (approximately 27%) and the high variability of
nutrients (coefficients of variation often near or in excess of 100%). It is also assumed to
be difficult to predict intakes when pigs are fed wet food waste, not only because of
limitation by its water content, but the level of contamination with other materials and the
kinds of food waste fed will also affect consumption. Moreover, home-compounded
feeds were reported to often be deficient in proteins, minerals and vitamins (Karimuribo
et al., 2011) in addition to the shortcomings associated with feeding of garbage or food
waste already described. Kagira et al. (2010) found that only 5% of the respondents
provided their pigs with commercial feed while Ayalew et al. (2011) and Ajala et al.
(2007) reported only 10% of respondents who used commercial feed types in Papua
New Guinea and Nigeria, respectively. In Zimbabwe, none of the households
interviewed purchased commercial feeds (Chiduwa et al., 2008). In South-western
Nigeria, Adesehinwa et al. (2003) showed that there were a large (87%) proportion of
farmers who had no desirability for purchasing commercial pig feeds. The rising costs of
commercial feed ingredients (Ayalew et al.,, 2011; Mutua et al.,, 201la) or the
unavailability of commercial feeds for pigs (Karimuribo et al., 2011; Nidup et al., 2011)
as well as the lack of feeding standards for pigs (Chimonyo et al., 2005) are cited as
some of the reasons why smallholder, indigenous pig farmers supply their pigs with food
waste or garbage diets. According to Kanengoni et al. (2004) and Chimonyo et al.
(2005) in smallholder traditional pig production areas feed resources are scarce and if
available, prices can be prohibitive. Lemke et al. (2006) in Vietnam also found that the
availability of resources determined the type of feed supplied. Losada et al. (1995)
indicated also that factors regarding the decision of feeding particular ingredients in the
diet were related to customs, availability and price in the market. Petrus et al. (2011)
reported that rural farmers fed their pigs on what was available without regard to their
age, sex and their production stages and feed availability is the first and key constraint
to small-scale pig production. In this study no attempt was made to quantify the amount
of feed supplied to the pigs but Kagira et al. (2010) reported that in western Kenya the
amount of feed given to pigs by farmers in smallholder, free-range production systems
varied with the availability of resources leading to production of unthrifty pigs especially

during the dry season.
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The free range practice is associated with social, cultural, as well as economic and
environmental factors (Ngowi et al. 2001). This trend of feeding garbage in this study
area was associated with the largest number of unemployed respondents who lack
resources to purchase commercial feeds as was also reported by Karimuribo et al.
(2011) in Tanzania and suggested by Adesehinwa et al. (2003a) to be a characteristic
sign of a full engagement in pig production enterprise (i.e. the purchase of commercial
feeds). Green-Growth Strategies (2005) observed that between 30 and 50% of the
people in the Sekhukhune district relied on pensions of members in the family to
survive. Garbage feeding seemed to have not contributed to any significant level in the
improvements of the growth rate and body weight of the piglets compared to the feeding
of garbage and meal. The problem with garbage feeding is the reported low dry matter
content which may lead to reduction in nutrient intake and limitation of performance as
indicated by Westendorf and Myer (2009). To attain maximum gains, therefore, most
pigs must consume food waste in larger quantities than they would commercial pig feed
when fed exclusively on food waste and, also to achieve good daily gains, feeding of
supplemental grains, such as ground maize is recommended (Westendorf et al., 1999;
Westendorf & Myer, 2009; Van't Klooster & Wingelaar, 2011). Garbage and grain
feeding had improved the litter size and litter weight of piglets than feeding garbage only
or feeding the combined garbage and meal. This observation agrees with the findings of
Westendorf & Myer (2009) that feeding grains as supplements to waste feeding
enhances good daily weight gains. The fact that there were few producers who fed a
combined garbage and grains could be regarded as an indication for the existence of a
link between field crop and animal production (mixed farming) in the area as was also
recommended by Adesehinwa et al. (2003) to be very important system of integrated
farming whereby crop residues, waste and by-products are processed and fed to
animals as food. Animal waste may in turn be used as manure to fertilize the soil for
crop production, thereby greatly reducing the cost of production (Adesehinwa et al.,
2003; 2008 & 2011; Kanengoni et al., 2004) It must, however, be noted that cereal
crops and vegetables produced under subsistence farming system in the Sekhukhune

District make up only 16.4% of the total area (Green-Growth Strategies, 2005).
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Poor quality of the feeds observed in this study may be the result of insufficient
knowledge about nutritional requirements of the animals by the farmers and the nutrient
composition of the feed ingredients necessitated by seasonal variations in the
availability and cost of some of the basal ingredients (Adesehinwa et al., 2003 and
2011). Although Adesehinwa (2008); Perinth (2009), and Adesehinwa et al. (2011) are
of the opinion that pigs are capable of converting discarded wastes into useful proteins,
Westendorf and Myer (2009) indicated that pigs would require food waste in larger
guantities in order to achieve maximum gains per day. Moreover, the dietary value of
discarded wastes cannot meet the high demand for milk by young piglets in the early
lactation period therefore mobilization of body tissues to supply mammary glands for
milk production (Kim et al. 1999) becomes imperative. The lack of knowledge in pig
nutrition may be ascribed to the low level of education of the farmers since the majority
of the respondents had obtained a school level of Grade 7. According to Fitzhugh et al.
(1992) socio-economic characteristics of producers have been attributed to be the
strong reasons for low agricultural production levels. This was reflected by the large
number of producers feeding garbage compared to few who fed garbage with meal and
garbage with grains. Feeding a combined garbage and grain diets to the pigs
significantly improved the number of piglets born per litter and litter weights of piglets at
birth as compared to the other feeding systems in this study. The practice of keeping
pigs under the combined indoor and outdoor as well as exclusively outdoor systems had

also a positive effect on litter size and litter weight of piglets.

Growth performance of piglets born to pigs reared under the mixed systems of indoor
and outdoor as well as keeping pigs exclusively outdoors was significantly better than
that of piglets born to pigs kept exclusively indoors. The effect of the different types of
feeding regimes on growth performance of piglets at 21 and 42 days of age was
however not significant. Explanation for this observation is hard to find but the
advantage afforded by the opportunity for scavenging may have contributed additional
nutrients not provided for by the available diets. According to Lekule and Kyvsgaard

(2003) the scavenging behaviour of pigs may afford pigs clear nutritional benefits. As an
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example, an unbalanced maize and sorghum diet will provide approximately 30% of the
pig requirements of lysine and methionine normally considered to be the most limiting
amino acids in pig feeds. Simulations with data available for green feeds and material of
animal origin showed that a 20% “supplement” from the fields may increase amino acid
provision to about 80% of the optimum, and if pigs are kept enclosed this supplement
would have to be provided to the pigs by farmers which may involve purchase and
labour costs (Lekule and Kyvsgaard, 2003). Moyo and Mpofu (1999, cited by Subalini et
al., 2010) are of the opinion that confinement limits the opportunity of animals for
scavenging a variety of feed materials to meet their nutrient requirements as the
supplementation is normally minimal or absent. Chikwanha et al. (2007) observed a
marked decline in body condition scores of pigs during the period of confinement in a
semi-arid smallholder farming area of Zimbabwe. Lack of housing by most farmers in
this study may be regarded as a common manifestation of low-input, traditional system
of pig farming, an observation also reported in other countries (Hide, 2003; Muys &
Westenbrink, 2004; Nsoso et al., 2006; Kagira et al., 2010; Subalini et al., 2010; Mutua
et al., 2011).

Pigs reared by households who indicated having treated their herds against disease
infection produced piglets with larger litter size and heavier litter weight than piglets born
to pigs of households who reportedly did not treated their animals. Similarly, piglets born
to pigs reared by households who reportedly were not aware of any disease occurrence
were heavier and higher in number than piglets reared by households where treatment
was reportedly not available. The growth performance of piglets in households where
incidence of diseases were reportedly not observed or in cases where households
reportedly treated their herds against disease infection was found to be better at 21 and
42 days of age. Chimonyo et al. (2008) indicated that at these stages of development
piglets start to develop immunity against diseases in their production environment. The
piglet is immunologically immature at birth and depends on early postnatal transfer of
maternal antibodies from colostrum for immune protection (Lay et al., 2002). As such,
these performances at these stages of development had positive bearing on the

performance of piglets at weaning, and even during the post-weaning phase.
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Karimuribo et al. (2011) and Mutua et al. (2011a) indicated that a number of studies
identified high mortality rate, low off take rate, absence or minimal health care, lack of
supplementary feeding and improper housing to be the most common production

constraints of pig farming in the developing countries.

Majority of households (58.62%) kept their pigs outdoors in the District of Sekhukhune
with the possibility of scavenging. This contrasted the observation of Nsoso et al. (2006)
in Botswana and Ajala et al. (2007) in Nigeria where the majority or all respondents
provided a sort of a shelter to their pigs but in consistence with the findings of Kagira et
al. (2010) where 61% of the farmers did not provide any shelter. More households in
Makhuduthamaga municipality kept their pigs outdoors than in other municipalities.
While Makhuduthamaga municipality recorded the highest number of households
(82.6%) who kept their pigs outdoors the municipality also possessed the highest
number (56.5%) of households who reportedly treated their animals for apparent
disease occurrence (no clinical manifestations observed by the farmers nor specific
disease problems were asked for in this study). Tubatse municipality had the highest
number (84%) of households who mentioned the occurrence of disease infection as well
as the second highest number of households who kept their pigs outdoors (72%)
although they, nevertheless, reportedly did not treat animals for disease infections.
Fetakgomo municipality had the second highest number of respondents (82.6%) who
reported the occurrence of disease infections in pigs but, nevertheless, possessed the
highest number (87%) of households who reportedly did not treat their animals for
sicknesses. The reported occurrence of diseases in many households could be as the
result of the producers keeping pig herds mainly outdoors, the practice which Vazquez-
Flores et al. (2001) attributed to be associated with under-developed areas. Over 99%
of the respondents interviewed by Petrus et al. (2011) said that they were not aware or
did not experience any kind of disease while the remainder indicated that very often
mange occurred in pigs. The fact that a substantial number of respondents in Tubatse
and other municipalities in this study reported having not treated their pigs against
diseases may be in agreement with the observation of Barton-Gade (2002) and

Hoffman et al. (2003) who reported on the difficulty in the control and treatment of
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animals for diseases in free, roaming and scavenging production systems. According to
Zoli et al. (2001) the majority of pigs which roam freely and scavenging are likely to

access human faeces and are very likely to acquire diseases.

The free-range pig husbandry has been strongly associated with increased risks of
infestations with porcine cysticercosis (Lekule & Kyvsgaard, 2003), regarded to be one
of the important zoonotic diseases which may become an endless supply of viral
circulation of African swine fever in such areas (Perinth, 2009; Perinth & Vosloo, 2009).
Free roaming, scavenging pigs are likely to have high burden of helminthes which may
increase the nutrient requirements for maintenance and may also reduce feed utilization
efficiency of the pigs (Glatz & Ru, 2004). Although in this study the reasons for not
confining pigs indoors were not asked, Mutua et al. (2011a) reported that reasons for
non-confinement included fear of pigs damaging houses, lack of food to provide pigs,
houses becoming muddy during rainy seasons or farmers lacking the time to manage
the confined pigs among others. In addition, constructing pig structures according to
farmers interviewed by Mutua et al. (2011a) require skills and money investments for
purchasing construction materials, which the farmers generally lacked. Farmers also
lack adequate knowledge on improved pig management and health care. There is very
little confinement of pigs and most farmers do not have pens to house their pigs and if
any structures are available, pigs are rarely confined during the day indicating that pig
farmers do not understand the value of pig confinement, particularly the public health
concerns of free-range pigs with regard to disease transmission (Mutua et al., 2010).
However, the use of medicines for treatment of sick animals by some producers may be
regarded as an indication that producers were beginning to adopt improved techniques,
although the medicines used were homemade, confirming also the findings of Losada et
al. (1995) in Mexico. Nevertheless, it was also observed that those households who
reported treating their animals for diseases used mainly sodium chloride which is the
table salt combined with some soapy water solution added into the pig feeds. This was
done reportedly when, in particular, piglets apparently showed poor growth rate. Petrus
et al. (2011) reported the use of common disinfectant called Dettol for treatment of

scabs among communal farmers in Namibia. Machila et al. (2007) reported that more
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and more smallholder farmers in Kenya treated their animals on their own. However,
these farmers often did not have understanding of the causes and indicators of the
diseases. This meant that their efforts at disease control are not fully effective,

especially without any advice or support.

The breeding stock of pigs in this study, made up of boars, sows, young males, gilts and
piglets constituted 93.52% of the pig population which were higher than 52% reported
by Losada et al. (1995). The remaining (6.48%) constituted castrated pigs. Breeding
sows and boars constituted about 17.5% and 7.3%, respectively. This is similar to the
findings in Papua New Guinea (Ayalew et al., 2011). The majority of the pig population
in the study area was made up of piglets (51.4%) with gilts making 11.7%. Nsoso et al.
(2006) reported a similar structure of the pig population in the traditional farming areas
of Botswana of 22.4% gilts, 19.4% sows and 1.5% boars with the majority made up of
piglets (38.8%) not yet reached sexual maturity. According to Nsoso et al. (2006)
keeping few entire males is typical of traditional farming in Botswana where animals mix
freely and any entire male may mate any female animal on heat, since the grazing
areas are not fenced. Mashatise et al. (2005) noted that a substantial number of farmers
did not own boars, hence borrowed boars from relatives for breeding their sows. This
observation is consistent with the findings of Kagira et al. (2010) and Mutua et al.
(2011b) in Western Kenya where only few farmers kept breeding boars. Mutua et al.
(2011b) indicated that a number of problems which probably discourage farmers from
keeping breeding boars included animals becoming aggressive and the prohibitive cost
in feed and time to maintain the boar, have been known. In western Kenya, Kagira et al.
(2010) further observed that 49% of the farmers did not castrate their pigs and even
those who castrated, 96% of them castrated their pigs when they were 4 weeks of age
while the remaining 4% castrated the pigs when they were less than 4 weeks of age.
Mashatise et al. (2005) however found that castration in Zimbabwe was more common
where over 65% of interviewees had castrated their male piglets with the castration
reportedly done mainly to prevent inferior males from breeding. Castrates are
apparently kept longer in the herd because they do not demonstrate “boar taint”, thus

resulting in larger animals that will produce more meat (Nsoso et al.,, 2006). This
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number of productive animals could be attributed to the partially mixed farming system
practised in Sekhukhune district municipalities where it could be speculated that pigs
scavenging outdoors could have benefited from receiving agricultural residues. This
could be based on the observation of Green-Growth Strategies (2005) that cereal crops
and vegetables which are produced under subsistence system of farming in the
Sekhukhune district made 16.4% of the total area making it to some extent a mixed
farming area. Tubatse and Makhuduthamaga municipalities are regarded as high-
sorghum producing areas. Although Tubatse municipality recorded the highest number

of sows and boars it however recorded the same number of piglets as Elias Motswaledi

5.2 Effect of socio-economic factors on productivity of indigenous pigs

Ajala et al. (2007) reported that age can affect the production of pigs. Mutua et al.
(2011a) found in western Kenya that farmers who keep pigs are middle aged (30-50
years) and more often women with basic primary education and because of their level of
educational, they could not qualify to find well-paying job opportunities consequently,
they engaged in rural pig farming which would provide them with a chance to improve
their lives and earn a living. Majority (66.1%) of respondents keeping pigs in this study
were found to be in the age categories of 51-60 years or above whereas those in the
age group of 30-50 years constituted only 33.9%. This is in agreement with the findings
of Adesehinwa et al. (2003) who also reported that the majority of respondents were in
the age group of 51-60 years and none in the age group of 21-30 years. In this study
respondents in the age group of 21-30 years constituted only 8.9%. The latter age
category was described by Adesehinwa et al. (2003) to be the active working age and
thus would include those who might have gone to seek for white-collar jobs whereas
farmers aged 51-60 years were likely to have been pensioners who retired from white-
collar jobs hence were then into pig farming, generally as an income generating
business. Ogunniyi & Omoteso (2011) reported that pig farmers aged 21-30 years
constituted only 12.50% and if old age were to be defined as those who are 50 years,
18-75% of farmers could be said to be old. In contrast, Ajala et al. (2007) found that the

number of pig farmers within the age bracket of 21-30 years was higher than the
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number of respondents within the age bracket of 51-60 years and above. The reason for
this, according to these authors, could have been due to the fact that the farmers within
the age bracket of 21-30 years are still young and can easily bear the risk of accepting
new innovations aimed at improving pig production. Addah & Zezebi (2008) defined the
age group of 10-30 years as school-going whereas the group of 31-40 years of age was
regarded as the active workforce. Rahman (2007) reported that age had a negative and
significant relationship with adoption level because aged people were less change-
prone and reluctant to adopt new technologies in their farms. Old age (51-60 years and
older) had a significant and positive effect on the number of piglets born per litter and
also litter weight. Educational level of farmers also contributed positively to litter size
and litter weight in this study. The highest number of piglets born per litter as well as
weight of piglets per litter was found with piglets born to pigs reared by respondents with
educational level above Grade 7 and those of pigs reared by respondents aged 51-60

years and above.

The level of education and age of farmers also contributed positively to growth
performance of piglets at 21 and 42 days of age. These findings may be attributed to
the fact that old farmers might have been longer in pig farming activities and thus
acquired the necessary experience and knowledge than young farmers aged 21-40
years. Adesehinwa et al., 2003 found that if these farmers were probably also school
leaving dropouts, so, because of their educational level, they would not have been able
to enter the job market easily and thus opted for pig farming to earn a living. These
researchers further reported that the fact that there were less pig farmers aged 21-30
years in this study also could be probably because of young people having better
opportunities for education than the old generation under the apartheid regime therefore

have better chances to obtain white-collar jobs.

Sekhukhune District has a strong generational differentiation in terms of level of
education with many of the older generation not having had any schooling while the
young generation have a much higher school attendance rate and more people

complete schooling to a higher level. This could also mean that the few young people
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who chose farming in this study could have been those who left the school with lower
education (Ziervogel et al., 2006). Muhammad-Lawal et al. (2009) expressed the
opinion that youths may have desirable qualities that can promote agriculture, but most
of them have strong apathy toward it. Mashatise et al. (2005) reasoned that the
devastation caused by HIV/AIDS (human immunodeficiency virus/acquired immune
deficiency syndrome) pandemic may have contributed to the lower number of young
people participating in farming since it affects those in the sexually active group below
50 years. According to Ziervogel et al. (2006) HIV/AIDS is having a significant impact on
the growth rate of the Sekhukhune District as it is in the rest of the country. These
young people probably also had little or no experience in farming because of their
young age. Tiruneh et al. (2001) however found that in male-headed households, the
age of a farmer had a significant and negative effect on the gross output, whereby a
10% increase in framer’'s age resulted in 2.1% decrease in gross output. Muhammad-
Lawal et al. (2009) indicated that in Nigeria, agricultural production is still carried out
using physical strength, which declines with age. This has therefore been observed as
one of the major constraints to agricultural production in Nigeria (Muhammad-Lawal et
al., 2009). Rahman (2007) indicated that education was positively and significantly
associated with adoption level. As the education level increases, the level of adoption
also increases. It is therefore important that more research be conducted to investigate
this assumption because of its significance in improving the welfare of rural
communities and alleviation of poverty in these areas, particularly Sekhukhune District
for being selected as one of the 13 rural poverty nodes (Tapela, 2005). Nsoso et al.
(2006) suggested that young people (less than 40 years of age) and secondary school
leavers should be attracted into farming because the former are the potential future
farmers (Subalini et al., 2010) and the latter group has education and skills, attributes
required in increasing agricultural production to improve community welfare and reduce
poverty in the country. Muhammad-Lawal et al. (2009)) postulated that with fewer
youths into agriculture, the long-term future of the agricultural sector may be in question.
The majority of the farmers in this study were literate. This agrees with the findings of
Ajala et al. (2007), Muhammad-Lawal et al. (2009) and Nwanta et al. (2011) in Nigeria

that majority of participants in pig management in Nigeria had formal education which
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made them able to read production manuals and articles on pig production and were not
likely to have much difficulty in understanding and adopting modern agricultural
technologies and innovations. In Southeast Nigeria, under intensive pig production
system, Nwanta et al. (2011) found that the number of pigs marketed per litters was
significantly higher in farms managed by educated farmers than those managed by less
educated farmers. Karimuribo et al. (2011) suggested that the acquired educational
level of farmers could be used as an opportunity for improvement of pig production by
extension services through training of farmers and provision of extension materials such
as leaflets and hand-outs, which can be utilized to transfer knowledge to the farmers,
especially in areas where the direct face-to-face extension is rarely available (Nwanta et
al., 2011). According to Nwanta et al. ( 2011) education and training has been shown to
improve business performance and returns of farmers (in other words, better trained and
educated farmers might adopt better technology and management practices that will

guarantee success and better returns on investment).

The majority of participating farmers were males (51.8%) consistent with the findings of
Madzimure et al. (2010) in the Eastern Cape Province of South Africa who found that
52% of households were male-headed, Karimuribo et al. (2011) in Tanzania, Ogunniyi
and Omoteso (2011) in Nigeria, Nwanta et al. (2011) in Southeast Nigeria, Kariga et al.
(2010) in Western Kenya, Nsoso et al. (2006) in Botswana, Mashatise et al. (2005) in
Zimbabwe and Adesehinwa et al. (2003) in Nigeria. This was, however, inconsistent
with the findings of Mutua et al. (2010) and Mutua et al. (2011a) in western Kenya
where female respondents formed the majority of farmers interviewed. Losada et al.
(1995) observed that most piggery work in the backyard farming was carried out by
women and children while Mutua et al. (2010) found that women take the lead in the
management of the family pig and men are rarely at home and cannot be trusted with
pig farming. In South Africa Mtileni et al. (2006) noted that small-scale pig production is
widely practised in the previously disadvantaged communities by both individuals and
community groups, with women comprising a greater proportion of the entrepreneurs.
According to Muys & Westenbrink (2011) pigs are traditionally owned by women.

However, it is often that men who become involved when the pigs become commercially
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interesting (Karimuribo et al., 2011; Muys & Westenbrink, 2011) and are likely to dictate
on how the family uses the money which is perhaps in line with the cultural expectations
that men are decision makers in most rural families (Mashatise et al., 2005; Mutua et
al., 2010; FAO, 2012). A general perception is that women care for the pigs and men
sell the pigs, reflecting the cultural expectation that men are the decision-makers in
most rural families (FAO, 2012). Mashatise et al. (2005) reported that ownership of
more pigs by male headed-households as compared to female-headed households
confirmed the patrimonial nature of the Zimbabwe society as well as of the many other
societies in southern Africa. However, Chiduwa et al. (2008) reported that pigs in
smallholder areas are mainly owned by women and, as such, may provide an avenue
for empowerment of the disadvantaged members of the largely patriarchal societies. In
the case of Chirumhanzu District of southern Zimbabwe, Halimani et al. 2010 mentioned
two main reasons leading to women being the major pig owners, one being that women
are mainly responsible for cooking and brewing and would therefore have a higher
access to the by-products that are then used for feeding pigs. The other reason given is
that women tend to assist each other in feeding the pigs, with the pig owner usually
paying her helper by giving her a pig, thereby spreading ownership within the gender.
Piglets born to pigs reared by male-headed households had larger mean litter size and
higher mean litter weight than piglets born to pigs reared by female-headed households.
Growth performance at 42 days of age was better with piglets reared by male-headed
households than female-headed households. The explanation for the observed
differences in the performance of piglets of male-headed versus female-headed
households is not clear due to the complexity of the many factors involved such as the
genetic and environmental factors, including as well management practices and human-
animal relationships in animal production. Genetic factors presumably affecting litter
size and litter weight of piglets could have been caused by genetically controlled
components of uterine nutrition and uterus capacity as reasonable genetic variation was
found to exist in birth weight of Mukota pigs in Zimbabwe reflecting genetic variation in
sub-populations from where the pigs were obtained (Chimonyo et al., 2006). Another
possible factor which might have probably contributed to the low performance of piglets

raised by female-headed households could have been an assumed inequality in the

83





time devoted to the care of animals by male and female farmers resulting in unequal
management practices. FAO (2012) noted that in the traditional free-
range/backyard/roaming systems, the amount of time allocated to pig-raising differs
from region to region and from homestead to homestead. Where pigs are kept in a fully
free-range manner and left to scavenge, little or no time is allotted to their up-keeping
unless the farmer wants to sell the pig to meet an urgent need for money. No attention
is given to the pigs at any other times, therefore inadequate time is allocated to their
management. Because of the triple roles of gender (production, reproduction and
community management) played by women in the household and community
responsibilities and gender-specific labour requirements it is probable that women
farmers cannot farm as productively as men (Tiruneh et al., 2001; FAO, 2011). Ayoade
et al. (2009) found that the major constraint to women involvement in livestock
production was inadequate capital, which ranked first followed by pre-occupation with
household chores. Tiruneh et al. (2001) indicated that agricultural productivity may vary
by gender if men and women use different technologies or different quantities of the
production factors, or if there are differences in the quality of these factors. FAO (2011)
stated that women typically achieve lower yields than men, especially in crop production
systems. The majority of literature confirms that women are however just as efficient as
men and would achieve the same yields if they had equal access to productive
resources and services (Tiruneh et al., 2001; Thapa, 2008; FAO, 2011). In crop
production, the estimated yield differences ranged around 20-30% (Tiruneh et al., 2001,
FAO, 2011). Livestock-keeping women are, however, disadvantaged by their lack of
access to complementary assets, such as production inputs and services that could
enhance their productivity (Kristjanson et al., 2010). In addition, women and men
typically have different objectives for keeping animals, different authorities and
responsibilities regarding animal management and different abilities to access and use
new information and improved technologies resulting in these differences leading them
to have different priorities regarding investments in the adoption of new technologies
and practices (Kristjanjon et al.,, 2010). Furthermore, Oluka et al. (2002) stated that
women felt more constrained by lack of knowledge and skills in modern livestock

production practices and access to improved breeds and, therefore, resorted to the use
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of indigenous knowledge in their management of livestock, thus undermining
improvements in livestock productivity. However, according to Kristjanson et al. (2010) it
should be emphasized that measuring productivity of small-scale livestock systems is
complex, in part due to the multitude economic and social roles livestock paly in
livelihoods. Education level and pig production system were found to have no effect on
litter size at birth and preweaning mortality (Madzimure et al., 2010). However in the
current study, the largest litter sizes at birth were obtained with piglets reared by
households with education levels of Grade 12 and post-Grade 12. World Bank (2007
cited by FAO, 2011) stated that the level of human capital available in a household
(usually measured as the education of the head of household or the average of
education of working-age adults in the household) is strongly correlated with measures
such as agricultural productivity. Moreover, FAO (2011) found that female household
heads had less education than their male counterparts in all countries surveyed, only in

Panama where the difference was not statistically significant

A substantial number of pig-producing households in the District of Sekhukhune were
unemployed (a total of 82.2%). This observation may indicate that the remaining pig
producers could have been part-time producers actively engaged in other activities as
observed by Ajala et al. (2007) in Nigeria. Petrus et al. (2011) made a general
observation that pig farming among rural farmers in Namibia was a part-time activity.
Nwanta et al. (2011) also noted that the proportion of part-time pig farmers recorded
was 57% in their study implying that many people in other occupation were also
involved in pig production. The litter size of piglets born to pigs owned by unemployed
heads of households was larger than litter size of piglets produced by pigs owned by
employed and self-employed household heads. The high number of unemployed pig-
producing households in this study may point to the fact that most of these producers
are committed to farming as a source of household income, which may be regarded as
an indication of full engagement in pig farming as a source of income, perhaps in
agreement with the observation of Adesehinwa et al. (2003) in Nigeria. The majority of
pig farmers in Southeast Nigeria viewed pig production as a source of income and as
part of their tradition (Nwanta et al.,, 2011). However, Petrus et al. (2011) found that
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farmers did not raise pigs for specific economic reasons with the motives of rearing pigs
differing among farmers. Some farmers reared pigs for both income generation and
home consumption while the remainder indicated rearing pigs for traditional reason
carried over from previous generations. Karimuribo et al. (2011) found that in rural areas
of Tanzania small-scale pig farming is an important source of income. Halimani et al.

(2010) found that farmers who owned pigs use them mainly for subsistence and sale.

The majority (51.8%) of respondents had a household size of about 5 members per
household with Makhuduthamaga and Elias Motswaledi recording more household size
than the other municipalities. The household size in this study area was lower than the
size of household of 6 and more members per household reported by Ajala et al. (2007)
in Nigeria and of 6 members in North Vietham (Lemke et al., 2006) but similar to the
family size indicated by Mashatise et al. (2005) in Zimbabwe. Ajala et al. (2007)
associated the size of the family with the number of pigs per household, whereby the
larger the household size, the more the herd size of pigs would be. However, Mashatise
et al. (2005) found no correlation between household size and the number of pigs kept
per household which was attributed to the suggestion that large families were not
benefiting from pig production. Nevertheless, it may also be argued that with increasing
numbers of pig herd size there would be a need for more labour for the feeding and
care of the animals. Ajala et al. (2007) found that in the event where herd sizes of pigs
are increased, feeding was most frequently mentioned as a limiting factor in coping with
pig keeping. With larger family size, there would definitely be more expenses required,
especially if there are also school-going children (Adesehinwa et al., 2003). Adesehinwa
et al. (2003) indicated that the more the number of wives a man has in African setting
the larger will be the family size. There was no effect of household size on the number
of piglets born per litter in this study area. However, at 21 and 42 days of age the
growth rates and body weights of piglets born to pigs owned by households with 5
members per household were higher than those of piglets born to pigs reared by

households with more than 5 members per household.
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More households (67%) in the study area had more than 10 pigs per household which
was higher than 3.4 pigs per household reported by Madzimure et al. (2010) in the
Eastern Cape of South Africa. This is higher than the findings of Karimuribo et al. (2011)
in Tanzania where majority of farmers kept small numbers of pig (1-3 pigs per
household) and Kagira et al. (2010) in western Kenya. Huynh et al. (2007) reported that
small farms in Cambodia and Laos had less than 5 pigs per small farm (small farms
were defined as household units that made most of the management decisions and
controlled most of the farm labour supply and normally much of the capital as well
(Huynh et al., 2007), while in Papua New Guinea the average reported was 6.23 pigs
per household (Ayalew et al., 2011). Mashatise et al. (2005) found that all households in
north-eastern Zimbabwe had at least a sow. In Nepal every household was reported to
have about 2-3 pigs with the maximum number not exceeding eight pigs per household
(Joshi, 2006). The average herd size of pigs among communal farmers in Namibia was
found to be 2-3 pigs ranging from 1 to 10 pigs per household (Petrus et al., 2011). In the
semi-arid north-eastern Zimbabwe, pig herd sizes ranged from one to 12 per household
(Mashatise et al., 2005) while Chiduwa et al. (2008) noted that most of households in a
rural, semi-arid area of Zimbabwe had less than three sows in their herds with a mean
of 3.3 pigs per household and a relatively high number of piglets. Mashatise et al.
(2005) indicated that the unavailability of food resources can also limit the number of
pigs per household. According to Chiduwa et al. (2008) resource-poor farmers who
keep indigenous pigs have a tendency to deliberately keep the pig populations low in
order to match feed resources, especially during the dry season as pigs share the same
food resources with humans. This is done to balance the available feed resources to pig
numbers. These authors noted that relatively more effluent farmers and those that have
access to irrigation facilities tend to keep more pigs. In Western Kenya Mutua et al.
(2011b) found that smallholder farmers keep pigs at specific times of the year, probably
when they have feed available for the pigs. Halimani et al. 2010 cited by Chimonyo et
al., 2010) in Zimbabwe observed that relatively more affluent farmers and those with

access to irrigation facilities tended to keep more pigs.
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5.3  Mortality of piglets from birth until 42 days of age

Preweaning mortality is usually defined as the percentage of piglets that are born alive
per litter but die prior to weaning (RSPA, 2011). Piglet mortality was estimated as the
mean number of piglets born alive subtracting the mean number of weaned piglets at 42
days of age divided by the mean number of piglets born alive. Lund et al. (2002) stated
that the number of piglets weaned per sow is a trait of major economic importance in pig
production. According to (Arango et al. (2006) the number of piglets weaned per sow
(regarded as the most important economic trait of sow performance) is affected by litter
size and total piglet mortality including farrowing and preweaning loss, and of the piglets
born alive and most preweaning losses occur during the first week of life. However,
RSPA (2011) stated that the average mortality rate of piglets is influenced by a number
of factors, including the animal’'s environment, health care, management, nutrition and
genetic of the mother (sow), and/or piglet. There were significant differences in piglet
mortality from birth until 42 days of age in the current study which might have been
affected by multiple factors. In Mauritius Jugessur (1999) noted that preweaning mortality
has been a serious problem faced by farmers in the smallholder sector, while Hide
(2003) reported that reviews of village pig husbandry in Papua New Guinea indicated a
high mortality of piglets under customary conditions. Mutua et al. (2011b) noted that
piglet mortality was an important constraint in smallholder pig farms which occurred in
the first 4 weeks of life which constituted approximately 20% in many countries. The
same authors therefore did not find it surprising that preweaning mortality of piglets was
identified by smallholder farmers as one of the challenges affecting local pig sector in
their study. The average number of weaned pigs has been reported to be directly
influenced by the average number of pigs born alive and preweaning mortality (Mutua et
al.,, 2011b). Arango et al. (2006) indicated that maternal components associated with
sow mothering ability (such as behaviour) and piglet traits (such as individual birth
weight), may also play a role in determining sow productivity with low-birth-weight piglet
being particularly at risk for preweaning morbidity and mortality (Lay et al., 2002). The
low-birth-weight piglet is physiologically compromised in terms of energy stores and is

susceptibility to cold and is at disadvantage in competing with larger littermates for the
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teat during suckling (Lay et al., 2002; Nguyen et al., 2011). Small piglets have a greater
surface-area-to-volume ratio, creating difficulty for thermoregulation (Nguyen et al.,
2011). Piglets that are born late in the process of parturition have also been associated
with increased risk of experiencing hypoxia (oxygen deprivation) which may increase the
time spent between parturition and nursing, probably resulting in turn in hypothermia and
reduced growth rate (Lay et al., 2002). Hypoxia, apart from causing stillbirths is also
associated with hypothermia and reduced postnatal growth among piglets born alive or
higher mortality postpartum (Blomberg, 2010). Hypoxic piglets are weaker and less
active than their littermates (Nguyen et al.,, 2011). Sows having larger litter sizes and
therefore a longer farrowing duration may predispose their last born piglets to receive
lower level of passive immunity (through colostrum ingestion) and any factor that
decreases colostrum intake, such as cold, etc., can predispose neonates to succumb to
disease infection due to its lack of adequate protection (Shankar et al., 2009).
Stockperson input may also contribute considerably to piglet mortality, with mortality
being reduced by up to half when the stockperson is present during parturition, probably
as a result of increased detection of problems during farrowing and consequently a
higher level of intervention if there may be any occurrence of farrowing problems
(Nguyen et al., 2011; RSPA, 2011; Madzimure et al., 2010). According to Quiniou et al.
(2002) and Nguyen et al. (2011) piglets with less than 1.00 kg birth weights have
decreased chances of survival to weaning and even if they manage to survive, they have
lower performance during the lactation period than their heavier littermates and their
post-weaning growth performance can be detrimentally affected. A study by Blomberg
(2010) found that the survival rate for the first seven days of life was 32% for piglets
weighing less 0.8 kg compared with 97% for piglets weighing more than 2 kg, implying
that the weight of piglet at birth affects its chances for survival. Quesnel et al. (2008) also
reported a high survival rate beyond 90% when piglets weighed more than 1.4 kg at
birth. Nguyen et al. (2011) noted that piglets weighing less than 1.00 kg at birth or at 3
days of age were significantly more likely to die compared to piglets weighing more than
1.00 kg, even though the low-birth-weight piglets were provided with nutritional support.
Persdotter (2010) found that low-birth weight piglets had lower haemoglobin levels,

greater plasma cortisol concentrations and larger adrenal weight in proportion to their
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body weight than heavy piglets including also signs of an altered adrenal functions which
was responsible for subnormal tissue differentiation and growth. Litter size can also
impact on piglet survival after birth as piglet losses were found to be higher in larger
litters which may have been the result of the within-litter variation in piglet weight (Lay et
al., 2002; Milligan et al., 2002). Trouw Nutrition International (2005) indicated that an
increase of 0.8 kg total born piglets more per litter reduced average birth weight by 50g
and increased the percentage of piglets below 1 kg from 2 to 6.2%. Trouw Nutrition
International (2005) also noted that for each one piglet born beyond 13 piglets per litter,
0.7 piglet would have a birth weight of less than 1 kg. Although sows with larger litters
may produce more milk, Milligan et al. (2002) found however that the extra milk
produced is not proportional to the number of extra piglets. According to Chimonyo et al.
(2011) an increase in litter size reduces the share of milk obtained by the individuals,
resulting in lower overall growth rates and probability of piglet survival. Sows having
larger litter sizes require a much greater rate of milk production by the sow to ensure
survival of the entire litter (Shankar et al., 2009). Milligan et al. (2002) indicated that
piglets may also compete indirectly with littermates by stimulating and/or draining their
teats more effectively and thus receive a larger fraction of hormones and nutrients
involved in milk production from their respective teats. Small light piglets however are not
only at risk of starvation as they are often excluded by teat competition from access to
productive teat, but may be less efficient at stimulating and draining it effectively, even if
they can gain access to the teat (Rutherford et al., 2011). Milligan et al. (2002) stated
that high levels of birth-weight-variation are claimed to cause low piglet survival because
of competitive exclusion of light littermates from access to productive teats. However,
Chimonyo et al. (2006) found that low within-litter variation observed in Mukota piglets
could also be a reflection of less competition for nutrients by the embryos in the uterus,
probably due to low litter sizes and birth weights in comparison with other breeds, such
as the Large White and Landrace. According to Quesnel et al. (2008) litter size effect
partly reflects in utero competition for nutrients between foetuses during foetal growth

and development.

The Meishan pig, which is a breed imported from China (probably also related to Mukota

90





pigs in Zimbabwe or Windsnyer in South Africa (Hoffman et al, 2005; Halimani et al.,
2010) produces piglets that are, according to Shankar et al. (2009), more resistant to
cold than Large White piglets presumably due to the fact that Meishan sows produce
milk that has much greater concentration of fat. This higher caloric diet allows the
Meishan piglets to produce more metabolic heat and therefore better withstand
hypothermia although they are actually smaller. Chimonyo et al. (2010) noted that
mortality of piglets from birth to weaning is a factor of both mothering ability and level of
management and under similar management practice, differences in piglet mortalities
could be due to the effects of the sow and the month. Blomberg (2010) stated that piglet
mortality is the outcome of interactions between the sow and the piglet as well as the
environment. However, the findings of Chimonyo et al. (2006) suggested that the
maternal environment was not as important in limiting foetal growth when litter sizes are
low and, additionally, in the Mukota pig population used in their study, no significant
genetic antagonism existed between litter size and birth weight. The same authors stated
that high piglet mortality rates and low growth rates during the cool months of the year
could be a cause for concern for smallholder farmers in Southern Africa.

Mortality of piglets from birth until 42 days of age was higher in Hot-dry than in other
months in the current study. The explanation for the high mortality of piglets in Hot-dry in
the study area is not clear. In the current study area the Hot-dry season is characterized
by very dry conditions and the scarcity of food resources. Whether the hypothesis that
the degree of infanticide, especially in wild boar may increase with increasing lack of
resources (Andersen et al., 2011) holds true also in this case, should be tested globally
with the view to investigate the behaviour of pigs under the free-roaming, scavenging
systems, i.e. whether the free-roaming scavenging pigs express more wild type instinct
than intensively-reared commercial pigs. Blomberg (2010) studying the maternal
behaviour of pigs under free-ranging condition indicated that a sow about to farrow will
leave the group to search for a suitable nesting site, preferably outside their normal
home ranges and will seldom leave the nest during farrowing. Andersen et al. (2011)
argued that due to shortage of resources, maternal infanticide from the mother’s

perspective is to reduce the number of surviving offspring thereby increasing the
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resources available for the survivors and therefore their surviving prospects. Domestic
pig breeds are believed to have retained many of the behavioural patterns inherent in
wild species and when allowed to become feral or when they are placed in free-range
conditions, domestic pigs will immediately revert to ancestral social and behavioural
patterns (Drake et al., 2008). According to Lands Management Personnel and U.S.
Andersen et al. (2011) some existing data suggest that infanticide in terms of killing and
eating own and offspring of other sows may exist also in free-living (domestic)
populations of pigs. The degree of infanticide may increase with increasing lack of
resources (Andersen et al.,, 2011). Persdotter (2010) stated that piglets with nutritional
deficiency (or inadequacy) tended to be weaker and more disorientated than the other
piglets and may therefore be more susceptible to be crushed by the sow (maternal

infanticide) more easily.

Green-Growth Strategies (2005) indicated that Sekhukhune District has cold Cold-dry
and hot Hot-wet months. However, Ziervogel et al. (2006) described the temperature of
Sekhukhune District as having high daytime temperatures (up to 38°C) while Cold-dry is
generally mild (ranging between 7 and 28°C). The effect of thermal environment on piglet
mortality in the study area needs further investigation to be conclusive. Chiduwa et al.
(2008) observed that piglet mortality was the major cause of exit from the herd in
Zimbabwe. Mortality in their study was attributed to the rural conditions where housing
facilities are poor or even non-existent and piglets were usually exposed to the vagaries
of weather (it was reported piglets were likely to die from cold weather and rains). In
Zimbabwe piglet mortality was found to be higher during the rainy season than cold and
hot seasons. It was therefore concluded that rain, rather than cold weather was the
major constraint to piglet survival (Chiduwa et al., 2008). Since South Africa is
climatically more subtropical, and therefore expected to be generally colder than
Zimbabwe, it may be assumed that the weather vagaries could also have played a role in
the mortality of piglets in the current study. Sows gestating in severe Cold-dry conditions
were found to be more inclined to give birth to weak piglets (Lekule and Kyvsgaard
2003). Mutua et al. (2011b) noted that one of the complaints of smallholder farmers in

Western Kenya concerned piglets being born in the rain and getting chilled and
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eventually dying thus confirming the observation of Chiduwa et al. (2008) in Zimbabwe
who found that piglets are usually exposed to the vagaries of the weather. The mean
mortality of 2.54% is lower than 10-17% reported by Chiduwa et al. (2008) in a semi-arid
area of Chirumanzu in Zimbabwe;18.5% recorded by Rekwot et al. (2003) in North
Central Nigeria, 13% mortality reported by Mutua et al. (2011b) in Western Kenya, 5%
indicated by Petrus et al. (2011) in Namibia and 20% reported by Subalini et al. (2009) in
Sri Lanka but comparable to the figures obtained by Madzimure et al. (2010) in the
Eastern Cape Province of South Africa.

Although a substantial number of resource-poor farmers in the study site were crop
producers, their production is mainly under dry-land production, and consequently, in
Hot-dry season there would be insufficient feed available for pigs. Undernourishment and
starvation of the lactating sow could have depleted their body reserves, consequently
producing less milk for the suckling piglets. Although Mutua et al. (2011b) did not
investigate the causes of piglet mortality in their study in Western Kenya, however
obvious signs of piglet and sow negligence by farmers were observed, particularly with
regard to feeding and housing. Mutua et al. (2011b) emphasized the important concept
of feeding sows sufficiently to enable them to feed their piglets. This could have
contributed to the mortality rates in the study area as was also reported by Mota et al.
(2002) in Mexico and Chabo et al. (2000) in Botswana.

The results of the present study suggest that garbage and grain feeding was not good to
curb the high rate of mortality. High mortality rates in pigs housed outdoors is in
agreement with the findings of Lekule & Kyvsgaard (2003) that such pigs are exposed to
adverse climatic conditions for instance, low and high temperatures plus the possibility of
disease infection. These pigs, therefore, do not have protection against excessive wind
speed, hazardous conditions of the environment and exposure to worm infestations
which may result in heavy pig losses. The present findings are consistent with the
findings of Mtileni et al. (2006) and Mota et al. (2002) who reported that pigs needed
proper housing with sufficient bedding to create an appropriate micro-climate to allow

them the ability to thermo-regulate properly and the time to first suckle and for neonatal
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survival. In cases of cold temperatures when sows farrowed outdoors without proper
shelter, Shankar et al. (2009), noted that piglets would lie more closely to their mother to
obtain warmth and thereby would be crushed by the sow due to her proximity to the
piglets. According to these authors one of the most significant stressors a pig
experiences upon birth is the challenge to adapt to the thermal environment, and this
fact, combined with very little subcutaneous fat and a lack of a significant hair coat, ill-
prepares the piglet to enter a cold environment. Thus the piglet is compelled to stay
close to the mother or a heat source to avoid hypothermia. Contrary to other mammals,
piglets do not possess brown adipose tissue; a type of fat that enables newborn animals

to generate a great deal of heat to maintain body temperature (Blomberg, 2010).

Since in communal areas such as these in the Sekhukhune District disease control
measures, including deworming, vaccination, spraying and treatment are generally poor
or are rare if not absent and in addition with poor extension services (if ever existing), the
low mortality rates of piglets born to pigs whose owners purportedly treated their animals
for disease infection will be difficult to understand since the actual cause of death could
not be established from the farmers themselves. Details of the types of medicines
reportedly used by the respondents were beyond the current study. However, the free-
range behaviour of pigs (considering also the high incidence of piglet mortality) has been
associated with increased chances of contracting many diseases (Lekule and Kyvsgaard
2003). Many researchers indicated that the main disease problems reported by
respondents were helminth infestations, cough, diarrhoea, skin conditions predominantly
sarcoptic mange and some external parasites (Kunavongkrit & Heard, 2000; Nsoso et
al., 2006; Ironkwe and Amefule 2008; Karimuribo et al., 2011; Mutua et al., 2011a,b;
Nwanta et al.,2011). Van Lunen (2003) found that treatment of pigs with antibiotics
activates immune systems of piglets and improves feed intake and utilization. Disease
and parasite infections in pig herds can cause huge losses (Mutua et al., 2011a,b;
Ironkwe and Amefule, 2008). Several studies in India have suggested that indigenous
pigs are very susceptible to diarrhoea and pneumonia while it has also been reported
that diarrhoea, pneumonia, crushing, trembling death and some non-specific disease

conditions like debility and naval ill were the major causes of piglet mortality (Deka et al.,
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2007). According to Rutherford et al. (2011) piglets can be at additional risk from
diseases if they have failed to acquire sufficient immunity in the immediate postnatal
period. Later mortality can occur, particularly from disease and, as such, maintaining
optimum hygiene is an important husbandry practice in the farrowing.

The high mortality of piglets in the herd size of more than 10 pigs per household in the
current study is consistent with the findings of Persdotter (2010) that piglets from small
(less than 6 piglets) or large (more than 12 piglets) litters have a higher risk of mortality
than piglets from litters of 6 to 12 piglets. Sanza et al. (2007) reported that mortality of
pigs rises with increased herd size. The causes of mortality in their study were
associated with digestive, reproductive, and urinary systems which these researchers
found to be common in their study area. Petrus et al. (2011) however noted in Namibia
that vaccination was non-existent and pigs were not vaccinated because farmers did not
understand the importance of vaccination. Deka et al. (2007) also in India found that
irrespective of the prevalence of swine fever in the area of their study and mortalities it
caused, it was reported that about 80% of producers did not vaccinate their pigs against
the disease, apparently because of their inadequate knowledge of this preventative
measure and the poor availability of the vaccine. It was therefore clear from the surveys
of these authors that the level of awareness of the producers of the disease that affected

their pigs and the possible preventive measures was very low.

There was a high rate of mortality of piglets reared by household heads older than 60
years of age while the other age groups did not have effect on mortality. This same age
group recorded the largest litter size of piglets in the current study. Madzimure et al.
(2010) observed also in their study that the community of Dube village in the Eastern
Cape (South Africa), although it obtained the largest litter size, it nevertheless recorded
the highest mortality rate of piglets before weaning. The explanation for this observation
is not clear. Andersen et al. (2011) found that piglet mortality increased with increasing
litter size and maternal crushing of piglets also increased with increasing litter size,

especially for piglets that had not received milk (i.e. had not yet suckled). Piglets that
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have the opportunity to suckle or consumed milk were more vital and robust thus could
escape away from the mother more quickly or they simply spent less time close to the
sow between suckling intervals since they were not hungry. Milligan et al. (2001) found
that piglets in large litters missed more sucklings, had lower teat consistency scores and
had more teat disputes than piglets in small litters. As has already mentioned, Rahman
(2007) reported that old persons are reluctant to adopt new technologies. This is similar
to the finding of Jugessur (1998) and Mota et al. (2002). The high mortality rates of
piglets born to pigs of household heads with the level of education of Grade 12 was
contrary to the finding of Nwanta et al. (2011) and Okoli et al. (2009) who stated that
educated pig farmers who had accumulated field experiences in pig production and
management, managed their farms well and produced pigs with low mortality rates.
Nwanta et al. (2011) noted that education and training has been shown to improve
business performance and returns of farmers. Similarly, Mota et al. (2002) reported that
intra-partum mortalities were associated with limited skills of the producer with regard to
poor nutrition management during pregnancy. The high level of mortality of piglets
observed in pig herds reared by employed household heads was probably indicative
that pig husbandry should be a full-time activity. Managing a pig unit requires full-time
responsibility in order to be able to carry out essential management tips recommended
by Nguyen et al. (2011) and Shankar et al. (2009).

54 Effect of socio-economic, environmental and management practices

on the farrowing interval in indigenous pigs in Sekhukhune District

According to Tantasuparuk et al. (2000) lactation length and management during
lactation are of importance for reproductive performance of sows in the subsequent
reproductive cycle. After farrowing, sows will need time nursing the piglets for regulation
of the endocrine system and uterine involution is completed histologically only after
three weeks. These authors reported that optimal lactation length for individual herd is
influenced by its particular management and environmental characteristics. Rix &
Ketchem (2009) stated that farrowing interval (i.e. the days from one farrowing to the

next) is affected by lactation length, weaning-to-service interval, farrowing rate and
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gestation length. The average farrowing interval for the whole District of Sekhukhune
was 7.05 months/sow/year, which can be regarded as very long. Lemke et al. (2006)
also found very long farrowing intervals of 9.6 and 11.6 months/sow/year in different
localities in North Vietham. Similar long farrowing intervals were recorded in other
countries such as in Sri Lanka (Subalini et al., 2009) in village pigs kept under traditional
management system, in Western Kenya (Mutua et al., 2011b) under small-scale
production system and in North-eastern Zimbabwe under traditional farming system
(Mashatise et al., 2005). Lemke et al. (2006) attributed the long farrowing interval to,
partly, an extended lactation period of 45 or even more than 60 days, which was
reported to be a common management practice in Vietham. Subalini et al. (2009) noted
that the traditional practice of Sri Lankan pig keepers is to leave piglets to suckle without
restriction until the piglets weaned themselves naturally and that might have contributed
to the delayed heat and consequently long farrowing interval. Weaning was reported to
be a natural and gradual process in Zimbabwe where the age of weaning could range
from 3.5 to 5.2 months (Mashatise et al., 2005). In Western Kenya, Mutua et al. (2011b)
found that overall pigs were weaned at an average age of 5.4 weeks or pigs were not all
weaned on one day but rather one pig was weaned at a time depending on when the
piglets were sold. Some farmers even retained a piglet from the sow and these piglets
were not weaned until they choose to cease suckling mostly at a very later age.
Madzimure et al. 2010) reported an average weaning period of 3.84 to 7.83 months,
which they believed it explained the observed low productivity of one farrowing per year
in all communities of the Eastern Cape Province (South Africa). The long farrowing
intervals observed in this study will imply that the accepted target norms of 20 piglets
from 2-2.5 possible litters per sow per year as recommended by the Department of
Agriculture (2005) and Adesehinwa et al. (2003) cannot be achieved under the
prevailing conditions in communal areas of Sekhukhune District. When lactating sows
are under-nourished, milk production will be achieved at the expense of the mobilization
of body reserves and sows will tend to rapidly lose body condition with the consequent
delay in initiation of the next reproductive cycling. It is acceptable under normal
commercial management practices expect the sow to show oestrus within six to ten

days after weaning. Mota et al. (2002) remarked that the problem should be regarded
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as one of the critical management phenomena to be seriously considered as occurring
in backyard pig production systems. Perhaps the problem could be resolved by
encouraging traditional pig keepers in communal areas to provide better sow nutrition,
especially of sows during pregnancy, feeding practices and health management.
However, Mota et al. (2002) suggested that the extra cost associated with this practice
should be evaluated against the benefits from the possible reduction in the non-
productive period and the potential increase in production of piglets per sow per year.
The long farrowing interval observed in the current study could have been probably the
consequence of inadequate pig management practices in such traditional management
systems. Mota et al. (2002) regarded this as a reproductive weakness and a common
feature occurring under particularly resource-poor production systems or family farms
which could be attributed to nutritional inadequacy imposed by dependence of farmers
on kitchen wastes as the main source of food. Mota et al. (2002) reported that under-
fed, lactating sows will produce milk at the expense of their body reserves and will
rapidly lose body condition with the consequent delay in initiation of the next
reproductive cycle. However, some management practices and socio-economic factors
might have also contributed to the observed long farrowing intervals in the current

study.

Season had no effect on farrowing interval of indigenous pigs in communal areas of
Sekhukhune District. This is different from the findings of Stasiak et al. (2006) who
observed that Hot-wet and Hot-dry seasons had effect on farrowing interval under
commercial production system in Europe (temperate climate). The authors found that
Hot-wet season had extended farrowing interval while the Hot-dry season had the
shortest farrowing interval on Pulawska sows in Poland. These authors argued that the
reasons for the differences observed were the low conception rates caused by oestrus
disorders in Hot-wet season while in Hot-dry season fertility was still better as was in
Post-rainy and Cold-dry seasons. Pigs fed on garbage plus cereals had shorter
farrowing interval than pigs fed on garbage only. This may indicate perhaps that pigs
fed on garbage plus grains may have obtained the necessary nutrient requirements that

could have had a positive effect on farrowing interval as opposed to pigs fed solely on
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garbage. This may be comparable to the findings of Vogrin Braci¢ & Skorjanc (2004)
who observed that insufficient feed consumption during lactation can prolong the
weaning-to-conception interval, especially in primiparous sows, most probably due to
poor physical condition as a consequent of the mobilization of body tissue reserves
during lactation at a period when such animals are themselves still growing. Sows
lactating during hot weather will also tend to eat less, lose more weight and back fat and
thus will take longer to return to oestrus (Vogrin Bragi¢ & Skorjanc, 2004).
Suriyasomboon et al. (2006) found an increase in weaning-to-first-service interval when
sows were weaned in hot season which they reported to have continued even into the
rainy season. A prolonged weaning-to-first-service interval when weather is hot has
been reported to be partly associated with reduced appetite, and/or energy and protein
deficit (Suriyasomboon et al., 2006) or with limitations of feed allowance during
lactation. According to Wu et al. (2006) low feed intake remains a significant problem for
lactating sows before breeding, when the mobilization of nutrient reserves for milk
production results in a severe catabolic state and a prolonged interval from farrowing to
oestrus. Karveliené et al. (2008) noted that manifestation of seasonal infertility among
feed-restricted sows was as a result of the loss in body weight. These authors reported
that the energy need of the sow is related to hormonal system which will ensure early
setting of oestrus. Housing conditions had no effect on farrowing interval. Explanation to
this observation is difficult to find. However, Lewis et al. (1997) stated that management
of gilts in total confinement has caused increased breeding problems, mainly by
showing no signs of oestrus and that this failure to express oestrus by gilts at the usual
breeding age may be the result of delayed puberty or by an increased incidence of
behavioural anoestrus. These authors indicated further that the magnitude of the
breeding problems encountered in confinement may be related to age, breed and
season. Rearing intensity as a result of confinement may also affect pigs when they
have less space or elbow room and there is more competition for available space
because of the presence of more pigs per unit space. Lewis et al. (1997) indicated
however that the factor or factors in confinement which are inhibitory to puberty have
not been identified. Langendijk et al. (2000) postulated that this may indicate that a

social stress may affect the onset of ovarian activity and the related oestrus behaviour.
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According to Kemp et al. (2005) older research reports demonstrated that in weaned
sows daily exposure to boars resulted in shorter weaning-to-oestrus intervals and a
higher percentage of sows showing oestrus within about 10 to 16 days after weaning.
These researchers maintained that regulation of oestrus behaviour, however, is
complex and the effect of boar contact depends on many other factors like, for instance,
boar preference, boar libido and housing conditions. Mashatise et al. (2005) found that
castration was common in North-eastern Zimbabwe where 65% of interviewees had
castrated their piglets within a period time of 12 months. Mutua et al. (2011b) reported
that few farmers actually kept boars (about 3.7%) and noted that a decrease in the

number of boars may result in a loss of the breeding capacity in the village.

There was an effect of municipalities on farrowing intervals of indigenous pigs in the
current study with Tubatse having the shortest farrowing interval followed by Elias
Motswaledi and Makhuduthamaga municipalities. The longest farrowing intervals were
observed in Fetakgomo and Ephraim Mogale municipalities. The differences in
farrowing intervals may be related to differences in management practices such as
nutrition, health management and other environmental factors as well as socio-
economic factors, like education of households, age and gender of household heads.
These municipalities might have experienced some environmental as well as socio-
economic and/or ethnographical factors which might have unfavourably affected the
productive performance of the animals in their geographic regions. Muhammad-Lawal et
al. (2009) indicated that some socio-economic characteristics may influence farmers’
production decisions as well as their overall technical efficiency in production. Shorter
farrowing intervals were also observed with pig herds where the owners reported having
treated their pigs for disease infections or where the famers reportedly could not
observe any occurrence of disease in the herds. According to MVM (2011) any sow
disease that results in decreased milk production increases susceptibility to Escherichia
coli (E. coli) diarrhoea, similar to low environmental temperature, which slows gut
motility. Slower passing of milk and its antibodies through the intestines enables E coli
to adhere more readily to the intestinal wall and then produce enterotoxins that cause

excess secretion of the intestinal cells and diarrhoea. Disease infection of the sow is
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usually associated with reduced milk production which might have a deleterious effect
on the subsequent growth and survival of the piglets. With only partial gluconeogenic
ability, limited energy reserves, and essentially no brown fat, newborn piglets rely on
glycogen reserves and, most importantly, frequent suckling. Piglets are predisposed to
hypoglycaemia if the sow has any disease that decreases or inhibits milk production or
letdown. Large litter size in addition to an inadequate number of teats may interfere with
a proper suckling of piglets nursing (MVM, 2011). This may still be compounded by lack
of treatment of the animals. Therefore, piglets born to such sows tended to be weaned
at a later time resulting in long lactating period so that affected sows will not experience
heat in time; consequently they will not be mated and subsequently the farrowing
interval is prolonged (Karveliené et al. (2008). Bearden et al. (2004) indicated that
brucellosis is one of the diseases that may result in uterine infection resulting in a
temporary or even permanent sterility, while Gertenbach & Bilkei (2001) reported on
erysipelas that had resulted in longer farrowing intervals when not treated. Households
where the herd size was more than ten pigs per household recorded shorter farrowing
intervals than households with pigs less than ten pigs per household. Ajala et al. (2006)
found that producers with larger herd sizes tend to become more conscious of the
benefit of farming and would tend to take good care of the animals than those with

smaller herd sizes.

Pigs raised by male-headed households achieved lower farrowing intervals than pigs
raised by female-headed households. Unfortunately, details concerning gender-related
influences on productivity in the present study were collected. However, Muhammad-
Lawal et al. (2009) suggested that men are capable of performing more tedious work
usually associated with farming than the females. According to these authors the sex of
an individual can influence the type and quality of work carried out by the individual.

In the current study pig producers aged between 21 and more than 60 years and
keeping indigenous pigs were interviewed. Household heads aged between 31 and 40
years raised pigs with the shortest farrowing intervals. Explanation for this is not clear
and needs to be investigated. However, Nsoso et al. (2006) found that in Botswana

25% of secondary school leavers participated in pig farming and therefore suggested
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that young people of less than 40 years of age and secondary school leavers should be
attracted into farming since they are in the active learning age group. Addah & Zezebi
(2008) defined the age group of 10-30 years as school-going whereas the group of 31-
40 years of age was regarded as the active workforce. The longest farrowing intervals in
the current study were observed with pigs reared by the respondents in the age group
of 21 and 30 years old and those aged more than 51 years. This is in contrast with the
observation of Ajala et al. (2007) who remarked that farmers within the age group of 21-
30 years are still young and can bear the risk of accepting new innovations aimed at
improving pig production. The former may have comprised the active age group who
might have plans to seek white-collar jobs elsewhere while combining pig farming with
secular jobs (Adesehinwa et al. 2003) that are less tedious and more lucrative
(Muhammad-Lawal et al. 2009) and as a result did not have much time to attend to their
pigs regularly. Household heads with a school education level of Grade 12 and more
reared pigs with shorter farrowing intervals than those reared by household heads
having level of education of Grade 10 or lower. This might imply that household heads
with better education were able to learn pig production and other management skills
better than those with lower education levels. This may be in accord with the findings of
Adesehinwa et al. (2003) who observed significant associations between education
level and pig feeding pattern in Ibadan State, Nigeria, while Nsoso et al. (2006) are of
the opinion that youth who are secondary school leavers as well as those who are
educated and skilled are potentially better pig farmers. According to Muhammad-Lawal
et al. (2009) the level of education of a farmer may influence his ability to adopt new
agricultural innovations and thereby make decisions on various aspects of farming.
Education is therefore according to these authors highly important for sustainable
agricultural growth and development. Pigs raised by unemployed households had
shorter farrowing intervals than pigs reared by employed and self-employed
households. Probably unemployed households might have had more time to look after
their animals than their counterparts with employment. Adesehinwa et al. (2003) noted
that with full involvement in farming activities a better productivity can be achieved.
Household size did not have influence on farrowing interval. This is contrary to the

findings of Muhammad-Lawal et al. (2009) who observed that household size is
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positively related to technical inefficiency, implying that as the number of household
members increases, technical efficiency decreases. Muhammad-Lawal (2009) observed
that there is no significant relationship between household size and technical efficiency
in pig production. This, according to the authors, may be as a result of the fact that most
of the household members who are still at a very young age may not be able to
contribute to labour supply since they are likely to be in school during the peak period of

agricultural production activities.

5.6 Conclusions

At the beginning of the study there were a total of 1468 pigs which were kept for
breeding of which about 17.5% and 7.3% were sows and boars respectively. This total
included 605 piglets. A total of 58.62% households kept their pigs outdoors, which
related well to large number of farmers who reported disease presence in their pigs
acquired from free roaming and scavenging. Piglets born to pigs kept under the
combined indoor and outdoor system had larger mean litter size than piglets born to

pigs kept under indoor and outdoor housing systems.

Many farmers reported some disease incidences which were treated with home-made
substances. Pigs treated against disease infections produced piglets with larger litter

size and heavier litter weight than pigs that were not treated against disease infection.

Garbage feeding was a major feeding system practised by 92.7% of pig farmers in this
study although it seemed to have not contributed to any significant level in the
improvements of the growth rate and body weight of the piglets compared to the feeding
of garbage and meal. The mean litter size and weight produced by sows fed a mixture
of garbage and grain was higher. However, this treatment did not influence the growth
rates of piglets up to 21 and 42 days of age, but there was larger mean mortality under

this treatment.
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The indigenous pig farmers in Sekhukhune District of Limpopo Province were
predominantly male-headed households aged 51-60 years or older. Most of these
farmers were illiterate, having gone to school up to Grade 7, and unemployed,
depending on backyard pig farming for their survival. Education of the household heads
did not have influence on the growth rate of piglets. Majority of households with
members of up to 5 had pigs within Sekhukhune District and this treatment had greater
influence on the growth rates of piglets up to 21 and 42 days of age. This group of
farmers experienced lower mortality rate of piglets.

The litter size of piglets born in Post-rainy season was larger and heavier as compared
to piglets born in other seasons. Majority of piglets died during the Hot-dry season.
Piglets born in Tubatse municipality were larger and heavier than in other municipalities.
The reported disease conditions in the study were diarrhoea which was observed
mainly in suckling piglets, and measles often spotted on the meat during processing.
Households who kept above 10 pigs experienced greater mortality of piglets while
failing to influence the growth rates of piglets up to 21 and 42 days of age.

The average litter size at birth in this study was found to be 4.38 piglets per litter with
the birth weight of 5.78 kg per litter. The individual weight of piglet at birth was 1.32 kg
with the average body weight of 10.19 kg and 20.21 kg at 21 and 42 days of age
respectively while the mean growth rate of piglets at 1-21 days of age was
0.43kg/piglet/day.

5.7 Limitations and recommendations
A few limitations of the present study were that many of the identified indigenous pig
farmers were not accessible, hence not a large number of the households were
included in the study; the willingness of farmers to participate in the study, and several
constraints which were mainly the reasons for low productivity. These constraints
include:

i. Pig diseases and parasites causing high pre-weaning mortality rate due to lack of

veterinary extension services to advice on disease management.
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ii.  Commercial pig meal not widely used due to the high cost at local cooperatives

iii.  Housing of pigs is mainly outdoor due to the cost of material to build housing to
keep pigs indoor, thus promoting free roaming and scavenging.

iv.  The lack of good quality breeding stock within the production systems.

v. Lack of clear production program that would include properly guided breeding

and management time frames.

Future plans for pig production developments should consider relationships between
social characteristics of producers and their capacity to apply new methods. Communal
pig production needs proper assessment from the part of government and research
institutions to explore social backgrounds as factors affecting production levels. A well-
defined and properly planned extension services for pig producers in the Sekhukhune
district should be recommended as intervention. This interventions should apply not
only to the dominant gender group observed in the study, males, but to women and
youth who also showed some levels of interest in pig production. Such intervention will
package provision of proper education on improved management practices of pigs,
placing emphasis specifically on feeding, housing, healthcare and introduction of sound
genetic materials for pig herd in communal areas to help in improving the production

systems.
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