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Foreword  
With reference to a Memorandum of Understanding between the Department of Agri-

culture, Province of the Eastern Cape, South Africa and the University of Veterinary 

Medicine, Hannover the ECAISA project, i.e. Eastern Cape Animal Information Sys-

tem Amathole, was set up. This project is to pilot-test an agricultural animal census for 

the Eastern Cape. An agricultural census is a large-scale, periodic, statistical operation to 

collect quantitative information on the structure of agriculture, which provides detailed 

information on the number of animals and livestock production practices.  

The main partners in this cooperation project are the Ministry of Agriculture of the East-

ern Cape through its Animal Disease Surveillance Unit (ADSU) and the University of 

Veterinary Medicine, Hannover (TiHo) through its Institute of Biometry, Epidemiology 

and Information Processing (IBEI). The project is largely financed by the Lower Saxony 

Ministry of Food, Agriculture, Consumer Protection and Regional Development. 

This thesis is a scientific report of this project and is structured in chapters, includes a va-

riety of information that ranges from academic material to field work reports. Being this 

study part of a census project, some of the results of this scientific work are concepts and 

recommendations. This thesis therefore starts giving a general overview of the study area 

and statistical methods involved in the study, moving to the questionnaire development 

issues and data analysis. Sections of the analyzed data are reported as published material.  

Chapter 1 is a general introduction of the study area, the structures associated with it and 

some information regarding general aspects of agriculture and farming in the Eastern Cape 

in South Africa. Is in this setting that the whole project was implemented. Chapter 2 de-

scribes, initially based on the literature and afterwards adapted to the local conditions, 

some of the classical census and sampling strategies applicable. Chapter 3 describes the 

questionnaire development, from the proposed questionnaire for the pilot study to a final 

version to be used in the future large scale census in the region. In this section the progress 

on the questionnaire based on the field experiences can be observed. Chapter 4 describes 

general raw data to give an overview in terms of animal number and general farming as-
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pects described by this study. Chapters 5 and 6 are material submitted for publication, fo-

cusing on cattle, sheep and goats, regarding to population statistical description and fur-

ther analyses including homogeneity testing, multiple comparisons and sampling strate-

gies evaluations. Chapter 7 describes the field experiences during the pilot census. 

Therefore this thesis, although an academic document, includes material that can be of 

special interest for state veterinary services personnel and prospective census organization 

teams in South Africa and the developing world. 

 

Hannover, May 2010 Luis Pablo Hervé Claude 

 





1 

  

1. Introduction  

South Africa is one of the most important African partners of Germany. As a result the Feder-

al State of Lower Saxony and the Province of the Eastern Cape hold a series of cooperation 

agreements with South Africa. One major topic of the cooperation is to organize bilateral 

projects within the agricultural field, because both state and province host many farming 

structures and will benefit from this type of mutual cooperation.  

With reference to a Memorandum of Understanding between the Department of Agriculture, 

Eastern Cape and the University of Veterinary Medicine, Hannover from September 12th, 

2007 a pilot study, the so called ECAISA, i.e. Eastern Cape Animal Information System 

Amathole, was set up. This project is to pilot-test an agricultural animal census for the East-

ern Cape. An agricultural census is a large-scale, periodic, statistical operation to collect 

quantitative information on the structure of agriculture, which provides detailed information 

on the number of animals and livestock production practices. 

The main partners in this cooperation project are the Ministry of Agriculture of the Eastern 

Cape through its Animal Disease Surveillance Unit (ADSU), the Lower Saxony Ministry of 

Food, Agriculture, Consumer Protection and Regional Development and the University of 

Veterinary Medicine of Hannover through its department of Biometry, Epidemiology and 

Information Processing (IBEI). This Thesis describes the ongoing work and results of the mu-

tual project.  

1.1. General population description  

Like in most regions in the world, there is a need to produce realistic and accurate animal 

numbers in the Province of the Eastern Cape, South Africa. This is to support disease control 

programs, animal diseases surveillance strategies and several other activities and poverty al-

leviation programs.  

As an example of how critical this information is, in 2005 an outbreak of Classical Swine 

Fever occurred in the Western Cape, South Africa and rapidly spread through the country 

(Sandvik et al., 2005). Months later the disease reached the Eastern Cape as it was officially 

reported. To control the outbreak the Eastern Cape State Veterinary Services started a pig 

depopulation campaign. During this campaign it was discovered that the estimated pig popu-
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lation was considerably underestimated. The lack of proper and accurate information pro-

duced several logistic difficulties and contributed to the further spread of the disease and con-

sequently difficulties its eradication. This is a clear example of the consequences of the lack 

of an adequate livestock information system in a region.  

According to the Food and Agriculture Organization (FAO), a livestock census is defined as a 

“large-scale, periodic, statistical operation for the collection of quantitative information on the 

structure of Agriculture” (FAO, 1995, 2005) and its purpose is to serve all agricultural / vete-

rinary services / farmers / population in general. It is the first step towards efficient vaccina-

tion programs, outbreak and animal health management strategies, disease eradication strate-

gies, monitoring and surveillance programs, risk factor analysis and early warning systems. It 

is also a useful tool to produce reports for both farmers and institutions. It is generally ac-

knowledged that agricultural census should be done considering as many as possible local 

characteristics, being necessary to adjust general guidelines to local conditions (FAO, 2005). 

Agricultural systems in the Eastern Cape are unique. There are mainly two types of farming 

concepts, the “commercial” and the “communal” approach plus other three animal popula-

tions. The commercial concept is more like a traditional westerner farming style, where land 

is owned by a particular person or enterprise and the effort is aimed to an efficient production 

and commercialization of the produced goods like for example meat, wool or eggs depending 

on the species farmed. These farms usually own considerable areas for feed / pasture and are 

usually grouped into farming associations or similar entities. The second farming approach is 

communal farming. This concept differs in several aspects from commercial farms. Although 

animals are individually owned the land is shared by the community, usually grouped in a 

village or settlement. Animal tenancy is more oriented to traditional and ceremonial purposes 

and mostly for self consumption. In general terms only small numbers of animals are con-

sumed or commercialized at any time. Aside from these two main farming styles in the East-

ern Cape, there are also animals in villages, game reserves / ranches, were mainly confined 

wildlife is kept and wildlife without any control in the wild. To set up a census strategy at 

first, some general remarks on the population structures in South Africa and in the Eastern 

Cape Province must be outlined. 
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1.2. Eastern Cape human population structures  

The Eastern Cape human population is established in several different types of settlements. 

Cities and towns in the traditional sense are present, like East London, Port Elizabeth, Mthata 

or Bisho. In these cities there are adequate services in most aspects and an effort is put in 

keeping good living conditions. Most of the population within these urban areas has running 

water, electricity and sewers system. Animals within the cities include mainly pets plus some 

exotic animals. There is no space for livestock and no grassland available to feed the animals.  

In the outskirts of several big cities (i.e. Port Elizabeth and East London) high densely popu-

lated areas have appeared as an answer to increased housing needs for recently arrived worker 

population. These settlements are called townships and host usually a large population reach-

ing millions. These areas lack of support infrastructure and there is usually no electricity, 

sewers nor running water. An extra effort has been provided by the government in recent 

years to provide these new settled areas with appropriated services in an ongoing process. 

Livestock in these areas, although scarce due to the lack of land and space for animals, is of 

an unknown size. It is expected to find mainly poultry, dogs and cats and eventually small 

ruminants or pigs. Small pets like dogs are present in high numbers and are believed to be 

associated with rabies outbreaks in the region. 

Around more isolated small cities and towns animals can be found. Chicken flocks and small 

herds of cattle and small ruminants can be seen, especially in the bordering areas with more 

space and access to grasslands. Dogs and cats are also present like in Townships. The smallest 

organized human settlements are called villages. These are considered as the traditional set-

tlements for South African Xhosa farmers in the Eastern Cape. They vary in size and are lo-

cated throughout the whole Eastern Cape although in higher number in the former black states 

(Great Kei, Trans Kei, etc). Villages usually lack of support infrastructure and basic hygienic 

services, although improvements have being done in recent years. As an example the Mbashe 

local Municipality in the former Trans Kei area, reports that 40% of its population has access 

to electricity and 17% with direct access to piped water (Anonymous, 2007a) Villages are 

traditionally organized as a small town with presence of livestock depending on the area. Vil-

lages organize their livestock according to their tradition of communal farming style. In the 

last years, villages have been targeted to host agricultural development projects like shearing 

sheds, dipping tank improvements and maintenance programs among others, sponsored by 

several government agencies. 
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1.3. Eastern Cape animal population structures  

One of the most important characteristics of South Africa and the Eastern Cape Province re-

fers to its agricultural and farming styles, the so-called “dual economy” where highly devel-

oped commercial farmers and subsistence level communal farmers exist side by side (Sebei et 

al., 2004). In the Eastern Cape traditional farming and European farming traditions merge in 

one single territory. There are commercial farms with hundreds of hectares next to townships 

with no farming land but rich in small stock and poultry. Also villages, with a strong tradi-

tional farming style, exist next to game reserves. All possibilities are present.  

Added to the animal populations of commercial farms and the communal farming there are 

the villages, game reserves and ranches animals plus the true wildlife population which add 

variety to the mixture of animal tenancy traditions, conditions and sanitary status. These five 

animal populations can be sub divided in two groups according to the information available 

about them and the potential of organizing and classifying this information. The two groups 

are on one side structured populations with potential for registration, which is the collection 

of all farmers and related information in a registry and on the other side un-structured and 

highly dynamic populations, where registration will be impractical and therefore sampling 

procedures to assess populations are possible techniques to be used in the organization of a 

census. 

1.3.1. Structured animal populations with registry potential 

1.3.1.1. Commercial farms  

Commercial farming is widely spread in South Africa and especially in the former white 

states. Approximately 70% of the country corresponds to the so called “commercial” farm-

land under free hold tenure, occupying most of the west, centre and south of the country 

(Palmer and Ainslie, 2002). Nationwide, commercial cattle herd is estimated at 13.5 million 

between various international and native meat and dairy breeds (Palmer and Ainslie, 2002), 

figure that is inline with the 13.9 million cattle reported in 2007 by the local  authorities 

(Anonymous, 2006). In the Eastern Cape there are approximately 4,500 commercial farmers 

and the sector employs 60,000 workers that represent 14% of the agricultural workers in the 

country (Anonymous, 2007d). These 4,500 commercial farms apparently account for only 

29% of the reported 3.2 million cattle in the Eastern Cape (Anonymous, 2006). The Eastern 
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Cape Province surface consists 17 million ha, were 12 million is of private tenure like for 

commercial  farming (Anonymous, 2007d). 

As its name says, commercial farms are commercially oriented. These farms, traditionally 

owned by former immigrant families, account for big territories from hundreds to thousands 

of hectares. One or many commercial activities are performed in these farms and can include 

cattle feed lots, poultry, goats, sheep, ostriches and many other livestock types and are some-

times considered as highly developed  farmers (Sebei et al., 2004). In this production type, 

land is individually owned by either a legal entity or a person, and this entity owns the ani-

mals that graze or subsist in the land. There are clear farm boundaries and exclusive rights for 

the individual properties and commercial production objectives (Palmer and Ainslie, 2002). 

Being a commercially oriented enterprise, production and animal densities are adjusted ac-

cording to rangeland condition and season. The commercial farmer aims to attenuate the inter-

annual variation in production by accumulating biomass during the above-average years. Stu-

dies on commercial farms show that animal performance, measured by the rate of weight gain 

during the early growth of beef steers remains constant when low to moderate stocking rates 

are applied. The rangeland condition, defined by species composition, remains good (Palmer 

et al., 1999). Commercial farms are usually independent in terms of sanitary management 

although they are free to receive government support or take part in vaccination or dipping 

campaigns. 

1.3.1.2. Game reserves and similar structures  

South Africa and the Eastern Cape are known for its wild fauna like lions, zebras and ele-

phants. Although considered as wildlife these animal species do not live completely free, be-

ing confined to Game Reserves (State owned) or Game Ranches (Privately owned). These 

animals are of big tourist interest. According to preliminary information, in the Eastern Cape 

there are about fifty National Parks, Game Reserves and Game Private Ranches located in 

different areas (pers. comm. Dr. Luis Amaral, Eastern Cape State Veterinary Services, see 

annex A.9) although no official reference has been found. These reserves and ranches, as re-

quired for their proper function and management, keep records with various degrees of accu-

racy about their animal numbers. Big game (elephants and giraffes) and big carnivores (lions 

and cheetahs) numbers are precisely known. Zebras, antelopes and other large to medium 

sized herbivores numbers are not that precisely known although estimations are good. For 



6 

  

smaller species (bush pigs, smaller ruminants and other felines) their presence is usually 

known but exact or approximate numbers have been not established. 

1.3.2. Un-structured animal populations 

1.3.2.1. Communal farms 

Although having only 14% of South African land allocated to communal farming, there are 

more cattle in the communal than in the commercial sector (41-52% of cattle, 12.1% of sheep 

and 70-72% of  goats) (Palmer and Ainslie, 2002; Anonymous, 2006). Besides this, the com-

munal sector contributes minimally to the formal beef sales, the most important livestock re-

lated activity (Palmer and Ainslie, 2002). In the Eastern Cape 5 of the 12 million ha used for 

agriculture is under communal tenure, being 3 million ha used primarily for livestock grazing 

(Anonymous, 2007d). These is explained partially because farmer keeps livestock for a varie-

ty of reasons besides beef production including milk production, draft power and especially 

for traditional cultural purposes (Palmer et al., 1999). Also, some species like goats are almost 

completely slaughtered in the informal  sector (Sebei et al., 2004) for local consumption. 

Communal farming is organized completely differently from commercial farms. In the com-

munal setting only croplands are formally allocated to individual households, while the graz-

ing areas are shared by members of a community (Palmer and Ainslie, 2002), generally orga-

nized in a village. The communal sector has a substantially higher human population per unit 

area than the commercial sector and usually lacks of proper infrastructure like access roads, 

water supply, fences, etc. Production of animal products and sub products is not the priority in 

communal farming therefore the motivation for maintaining a sustainable rangeland is weaker 

than for commercial farmers (Palmer et al., 1999). Animals are kept more for status and as a 

source of cash, but commonly only low number of animals are sold or consumed. This gene-

rates that low productive animals are kept in high numbers by individual owners. The prob-

lem arises because the rangeland is shared, therefore extensive overgrazing has been seen in 

some of these communal farming areas (Kiguli et al., 1999; Palmer et al., 1999). Generally 

farmers are perfectly aware of the number of animals they posses and commonly well in-

formed about the animal numbers of their neighbors, apparently being this fueled by the need 

to determine their social status. Pets (dogs and cats) are common in the villages although most 
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do not perform a known specific function (like shepherd dogs) other than stock protection 

from predators and as guardian dogs. 

In recent years, much effort has been done to improve the support infrastructure of these 

communal areas, with the aim of inserting them in the commercial network and improving the 

quality of life (Anonymous, 2007c, 2008). Also, now most of these communities have access 

to dipping tanks for cattle and some for sheep. Lately, several development projects in com-

munal areas are being proposed and implemented like shearing sheds, dipping tanks and other 

animal production projects (poultry, rabbits, etc). 

1.3.2.2. Villages  

The so called village farm is referred to animals that are strictly related to households also like 

communal farming, but they don’t necessarily share communal grazing land. This situation is 

especially true in the dog a cat population of the villages. Also, this group includes most of all 

animals that do not graze in communal land. This could be the case of pigs, poultry and other 

animals that can be confined or feed on other sources than communal grasslands. Most of 

small stock (goats and sheep), horses and cattle do not fall in this category due to the impossi-

bility of keeping these restrained for long periods. On the other hand, agricultural develop-

ment projects like poultry could be considered as village animals if they are not free-ranging 

or dependant of the grasslands. 

1.3.2.3. Wildlife 

There are several species of epidemiologic interest that live free in South Africa and the East-

ern Cape, although mayor tourist attractions like elephants, zebras and lions exist only con-

fined in game reserves / ranches. True wildlife species of epidemiologic and disease control 

interest are remarkably wild boars and bush pigs both important players in classical and Afri-

can swine fever outbreaks. They are widely distributed but their numbers are unknown. It is 

of epidemiological interest that these small and medium size animals may move between 

commercial, communal and game reserves / ranches (remarkably wild boars) with no greater 

restrictions, being potentially disease vectors between these animal populations. 
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1.4. Eastern Cape administrative structures Ministries related  

South Africa has a particular administrative structure (Figure 1.1). It is divided into nine Prov-

inces being these comparable to German Federal States. Each Province is governed by a 

Prime Minister who designates his subordinates Ministers, including the Minister of Agricul-

ture, the political head of the Department of Agriculture for the Eastern Cape.  

 

Figure 1.1.:  Study areas for the ECAISA pilot study field operations in February 2008.Amathole District Mu-
nicipality, South Africa. 
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The Eastern Cape, one of the nine Provinces, is located by the Indic Ocean Coast. Its approx-

imated boundaries are between 22°49’ and 30°11’ Longitude East and 30°00’ and 34°12’ La-

titude South, consisting of approximately 169,580 sq. km. With this figures the size of the 

Province is the second biggest after the Northern Cape. The Eastern Cape is subdivided in six 

District Municipalities. Each District Municipality is subsequently organized in Local Muni-

cipalities which adds to 38 in the Eastern Cape. Finally, each Local Municipality is structured 

in Wards, the smallest political division in the Eastern Cape, and a rough equivalent of United 

States of America Counties or German Landkreise. A table containing the district municipali-

ties, local municipalities and the number of wards can be found in annex A.1. The Amathole 

District Municipality contains seven Local Municipalities and 167 wards. The ECAISA 

project will take place in the Eastern Cape Province specifically in the Amathole District Mu-

nicipality. 

1.4.1. Ministry of Agriculture and Land Affairs, Department of Agriculture  

The Eastern Cape State Veterinary Services depends on the Ministry of Agriculture and is 

structured in six District Municipalities headed by District Managers. Each of these District 

Municipalities is subdivided in State Veterinary Areas, being these a total of 22 in the Eastern 

Cape. State Veterinary Areas (SVA), are a rough equivalent to Local Municipalities although 

sometimes a SVA can aggregate more than one Local Municipality. This is the case of the 

SVA of East London that includes both the Buffalo City and the Great Kei Local Municipali-

ties. The State Veterinary Services comprises of mainly five working areas which relate to 

veterinary public health, animal health, veterinary laboratories, animal diseases surveillance 

and export establishments. The State Veterinary Services provide support at all levels of or-

ganization. The main tasks of each working State Veterinary services are described as fol-

lows. 

1.4.1.1. Veterinary public health  

The objective is defined as “to render effective veterinary public health services” and it is 

focused mainly on abattoirs. It promotes meat safety and veterinary public health training. 

Also, it encourages the construction of new abattoirs in disadvantaged areas and supports the 

upgrade, register, hygiene and structural planning among other activities in abattoirs and 
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slaughterhouses. Additionally the inspection of the carcasses used for cultural purposes is 

done. 

1.4.1.2. Animal health  

The main objective of the animal health section is to promote animal health, animal disease 

control and to assist with livestock improvement. To fulfill these objectives the Eastern Cape 

Veterinary services counts with Veterinary Officers as professional staff and a whole branch 

of technical assistance. This section includes Animal Health Technicians, AHT (approximate-

ly 220 for the Eastern Cape) and dipping assistants (approx. 1,700). To manage resources ap-

propriately this unit focuses mainly on tuberculosis, rabies, sheep scab, anthrax, highly patho-

genic avian influenza and classical swine fever among others. 

1.4.1.3. Veterinary laboratories  

There are five Veterinary Laboratories in the Eastern Cape. The “Centre of Veterinary Excel-

lence” at Döhne Agricultural Development Institute and four secondary laboratories, based at 

Grahamstown, Middleburgh, Queenstown and Mthata. The Head Office is situated in Döhne 

and the main tasks here performed are unit coordination, policy development, personnel and 

budget management and the creation of the Provincial reports. The other Veterinary Laborato-

ries perform a wide variety of tasks, detailed in annex A.2. 

1.4.1.4. Animal Disease Surveillance  

This unit was established as an agency capable of monitoring local animal diseases and as an 

intervention group into the Agricultural Services. In case of disease outbreak, the Animal 

Disease Surveillance Unit (ADSU) is able to mobilize personnel and material to evaluate and 

control the disease outbreak. It is based in the “Centre of Veterinary Excellence” at Döhne 

Agricultural Development Institute, in Stutterheim (Amahlathi District Municipality). 

The mission of the ADSU is to provide the State Veterinary Services in the Eastern Cape with 

a functional, coordinated and integrated animal diseases outbreak early warning system, to 

guarantee an efficient emergency / disaster preparedness and response. In addition, the ADSU 

plays a key role in the correct use and adoption of international, national and provincial vete-

rinary standards. It is the ADSU mission to facilitate an effective veterinary informatics and 
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extension network. The structure and tasks of the ADSU are schematically displayed in figure 

1.2. 

 
Figure 1.2.:  Schematic view of the organization, personnel and general tasks of the Animal Disease Surveil-

lance Unit (ADSU, 2007) of the Eastern Cape, South Africa.  

1.4.2. Ministry of Finance, Department of Statistics (Statistics South Africa)  

The Statistics South Africa (Stats SA) plays a role in this study by helping to the data capture 

and analysis of the data (with TiHo-Hannover and ADSU). Stats SA personnel participated in 

the final developments of the Database and entered the pilot census data on to it. They pro-

vide also support regarding the available data structures related to the human population and 

partially to the agricultural sector. 

1.5. The ECAISA pilot project  

This study was created to be a pilot study to evaluate different aspects related to the organiza-

tion and implementation of a census in the Eastern Cape Province. To do so a field study pe-

riod was organized where to test the main three aspects intended to be assessed: the logistics 

involved in a census, the animal figures in the area and potential animal estimation procedures 

and statistical information related to the animal populations in the area. Two areas in the East-

ern Cape were selected, a questionnaire was designed and field operation organized and per-

formed for a limited period of time. In the following sections the main aspects of this project 

are described including questionnaire, evaluation and improvement of the questionnaires, sta-

tistical census data description, field activities evaluation and census strategies for the study 
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areas with recommendations for further census exercises. Field activities were concentrated in 

Ward no. 3 Great Kei LM and ward no. 4 Mbashe LM (figure 1.1). Approximately four ve-

hicles and ten persons took part on the exercise per ward. Field experiences were recorded 

and data was entered into a specially designed database. Data was initially described and eva-

luated for questionnaire further development. The next chapters will guide the reader through 

several aspects of the pilot census study ending with recommendations for the final provincial 

census expected to take place in the next years.  
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2. Sampling strategies description  

2.1. General remarks on enumeration and sampling for an animal 
census 

There are several possible methodologies that can be used if the objective is to determine the 

animal population of a region. These range from a complete enumeration of the entire popula-

tion to multi stage sampling approaches. There is no ideal setting and the selection of one 

strategy or another must be based on local conditions, geographical aspects, cultural influ-

ences and several other aspects (Levy and Lemeshow, 1999; Dohoo et al., 2010). Here some 

of these alternatives are lined out. The methodologies are classified in complete enumeration 

and sampling approaches. 

 Complete enumeration considers the complete count of all census elements. According 

to FAO, this method “will provide a limited range of key structural items of importance 

for national policy-making, making international comparisons, constructing sampling 

frames and analyzing data at detailed geographic or other levels” (FAO, 2005). Com-

plete enumerations are costly, require high investment and are difficult to manage in 

comparison to a sample survey. These difficulties in management may cause more or 

less the so called logistic errors and biases, which have to take into account. However 

there are three main reasons to support the implementation of a traditional complete 

enumeration census. These are that data can be produced for small administrative units 

such as villages; more detailed cross-tabulations can be produced and that complete 

enumeration can detect rare events like the number of unusual types of livestock. This 

level of detail might not be possible in sampling approaches due to high sampling errors 

(FAO, 2005). 

 In contrast to the complete enumeration there are several different sampling strategies 

that can be used for the estimation of the animal population in an area. The first of these 

strategies is simple random sampling (SRS). It is defined as a sample of n elements 

from a population of N units on which each one of the possible samples of n elements 

has the same probability of selection (Levy and Lemeshow, 1999). Random is not the 

same as haphazard (Dohoo et al., 2010) and therefore a formal random process is neces-

sary to select the n elements in the sample. Although simple random sampling is con-
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ceptually simple, it can be expensive and often not feasible since it requires that all ele-

ments be identified and labeled prior to the sampling (Levy and Lemeshow, 1999). This 

is one of the main limitations of this type of sampling because this information could be 

difficult to obtain.  

 A second sampling strategy is Stratified Random Sampling. It is defined as a sampling 

plan in which a population is divided into mutually exclusive strata (Levy and Leme-

show, 1999) based on factors likely to affect the outcome (Dohoo et al., 2010). This 

technique has several advantages like ensuring that all sub populations are included in 

the sample, which increases the representativity of the sample. In addition the precision 

of the estimates may be greater than of a simple random sampling if the population is 

successfully divided into homogeneous subpopulations (Levy and Lemeshow, 1999; 

Dohoo et al., 2010) from which the samples are taken. Accurate strata with already 

identified sampling units within each of these stratum is required (Cochran, 1977). 

 As the third concept of sampling, multi stage sampling can be used with the same objec-

tive of determining the animal population in an area. If the measurement elements (i.e. 

the livestock owners) consist of groups either all or some fraction of the population 

could be sample within each group (Levy and Lemeshow, 1999; Thrusfield, 2005). This 

could be done at different levels by, as an example, a random sample of political areas 

(regions, districts, etc.) is selected. Then a sample of any other smaller political or prac-

tical organizations (communes or towns) could be selected and so on. This method is 

used when there is an incomplete sampling frame of the population to be estimated 

(Thrusfield, 2005). One of the main advantages is that it does not require the complete 

sampling frame as in simple random sample. The sampling frame is only required for 

the randomly selected areas to be selected. It must be taken into consideration that in 

most cases the primary sampling units (i.e. Municipalities) will have different number 

of secondary sampling units (i.e. livestock owners or farmers). This has significant con-

sequences in the statistical approaches to be used. Further special adjustments have to 

be done in the formulae considering this setting of unequal sample probabilities (Levy 

and Lemeshow, 1999). 
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2.2. Complete enumeration in the Eastern Cape settings 

Complete enumeration of livestock owners (aimed to the complete enumeration of livestock 

and animals in general) in the communal areas of the Eastern Cape will require extensive field 

work operations. In the ideal setting all farmers or villages have to be identified within each 

ward, allowing for the counting on each area. The identification of the villages, although 

ideally through a centralized register or sampling frame, can be done during the field opera-

tions by the local AHT, known to have extensive knowledge of the local areas were they per-

form their duties (i.e. a ward within a Local Municipality). In the ideal situation all villages 

should be addressed and all animal owners interviewed during the census operations. The 

ECAISA pilot study considered a complete enumeration of all farmers in two pilot wards, the 

smallest political divisions in South Africa. Within each ward several villages could be found 

and within each village the farmers were identified. Through interviews the number of ani-

mals per farmer was obtained.  

As a first exercise, the notations to estimate the animal population in the whole Province of 

the Eastern Cape are outlined. As mentioned in chapter 1 the Eastern Cape is organized in a 

hierarchy in District Municipalities (DM), Local Municipalities (LM), wards and villages. 

Within each village the farmers are found. Farmers individually own animals, in this case the 

enumeration elements of interest.  

Let  

Yijklm 

denote the total number of animals in a household m, in village l, ward k, local municipality 

(LM) j and District Municipality (DM) i.  

In the particular Eastern Cape (EC) case we get  

6 district municipalities (DM), 




6

1i
in = 38 local municipalities (LM), 


6

i

n

j
ij

i

n = 636 wards 
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(see annex A.1). 

For a pilot study conducted in the ECAISA project the field work was restricted on the Ama-

thole district municipality only (see chapter 3). Here  


in

j
ijn  = 167 wards in the Amathole DM 

are counted (see annex A.1). 

The total number of villages would be 
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whereas in the specific pilot study area there were 12 villages distributed in two wards. 

With this notation the number of all households would be 
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With the sample size described it is possible to give the average number of animals per farmer 

in the entire population as 
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and the overall sum of all animals in the population as 

YNareatheinAnimals  . 

2.3. Stratification 

Conceptually, this methodology adds the idea of “classification” meaning subdomains or sub-

groups or even subpopulations. These subgroups need to be identified and subsequently, for 

example, treated as random sample within each stratum. One possible application of this 

strategy to the rural Eastern Cape would be the definition of the subgroups by agro-ecological 
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factors (i.e. “sweet and sour veld” areas or commercial and communal areas) that determine 

animal tenancy composition and livestock numbers. A different stratification concept may 

used, if administrative boundaries were identified to act as stratification variables. 

Being these strata defined, the concept of either complete enumeration or sampling within 

these strata can be used. If selected farmers on each stratum are randomly interviewed and 

livestock information is collected, stratification yields a pooled estimator for the entire popu-

lation by combing stratum information by means of a weighted average. 

Let us assume, that the entire population is separated into  

L strata 

with  

Nh farmers per stratum, h = 1, …, L,  

and that for each stratum h a stratum specific estimate  

hy  of the average number of animals per farmer in stratum h, h = 1, …, L 

is available. With this information the overall number of animals in the entire population may 

be estimated as 





L

1h
hhstratified yNareatheinAnimals  , 

which is a weighted average with weights proportional to the stratum-specific population of 

farmers within the area. The practical application of this strategy is presented and discussed in 

chapter six.  

2.4. Sampling strategies for animal population estimation 

Combining the sampling concepts in the census situation within the Eastern Cape with the 

concept of stratification (by regions), three general strategies may be described. These are  

 Simple random sampling of individual farmers  
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 Simple random sampling of wards and complete enumeration of farmers within the se-

lected wards, which is a one-stage cluster sampling or 

 Simple random sampling of wards in a first stage and within the selected wards a simple 

random sampling of farmers as a second stage, which is two-stage cluster sampling. 

In the following sections these concepts are further described by means of a pilot field study, 

which was conducted by complete enumeration of 2,179 farmers in two wards including 

twelve villages. Within this framework the data is used to demonstrate all concepts mentioned 

above. 

2.4.1. Simple random sampling of individual farmers  

In an ideal setting, complete enumeration census is the recommended census approach by the 

Food and Agriculture Organization (FAO, 1995, 2005) although as mentioned by Dohoo et al. 

(2010) the issue of time, resources and costs must be taken into consideration. When con-

fronted to a homogeneous animal population, a simple random sampling (SRS) method could 

be of good use (Cochran, 1977; Levy and Lemeshow, 1999). In this methodology all sam-

pling units have the same possibility of being selected.  

When applying this methodology to the area and conditions of this study, one possible appli-

cation would be, in a first stage, to obtain a complete list of all villages or farms in the study 

area. Once this “sampling frame” is obtained or created, all the sampling units (i.e. villages or 

farms) have to be enumerated. Afterwards random elements (farmers or villages) have to be 

selected using a random numbers table or generator (Levy and Lemeshow, 1999; Dohoo et 

al., 2010) until the estimated sample size is completed. Information about the whole popula-

tion can be estimated from the sampling results. Assuming that per sampling unit quantitative 

absolute information is observed, e.g. cattle herd sizes, it would be useful to calculate the 

population total. In SRS this can be done by formula 





n

1i
iSRS y

n
NyNareatheinAnimals , 

where N is the total number of farmers in the population to be sampled, n is the number of 

farmers in the sample and yi denotes the sample observations, i.e. the numbers of animals (per 

species) per farmer i, i = 1,…, n.  
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Because the animals calculated above are part of a statistical exercise, the estimated number is 

with a random error. This may described by the variance of the above estimator, which is 
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The main constrain against the use of this methodology in the field is that it requires the prior 

identification of all sampling units (Cochran, 1977; Altman, 1991; Levy and Lemeshow, 

1999; Thrusfield, 2005; Dohoo et al., 2010) like farmers in the area. This can prove to be 

complicated and expensive especially in rural areas where incomplete background informa-

tion exists. In the particular case of animal number estimation in the Eastern Cape, SRS could 

be a very useful strategy if the sample unit could be considered a village or some elements 

easy to identify. 

As follows the formulae required for the estimation of the animal population (one species) in 

the actual study area during the ECAISA pilot study are outlined in the terminology following 

chapter 2.2. Here twelve villages divided in two study wards were used. Each ward is located 

in a different LM and both LM’s are part of the same DM (Amathole). Further potential 

extrapolations to a greater area are presented based on animal numbers averages per farmer 

and number of farmers on each area of interest.  

First we must consider a fixed i (DM), say 1i (Amathole DM in this particular case). As 

described above, two LM’s participated in the study: two fixed j (LM), say 2,1j (1= Great 

Kei LM and 2 = Mbashe LM). Furthermore there is only one ward per LM. This means k = 1 

(1= ward no. 3 Great Kei and 1= ward no. 4 Mbashe). 

With this notation we can consider that the number of animals are 

y111lm, l = 1,…, 5 (villages), m = 1,…, 872 (households) are known in ward no. 3, Great 

Kei LM, Amathole DM and  

y121lm, l = 1,…, 7 (villages), m = 1,…, 1305 (households) are known in ward no. 4, 

Mbashe LM, Amathole DM. 

The average number of animals per farmer in ward no. 3, Great Kei LM, Amathole DM is 

calculated by:  
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which is the sum of all animals (of one species) in the study area divided by the number of 

households from where data was collected n1. We must consider that  





1

1111
l

lnn  

is the number of households in ward no. 3, Great Kei LM, Amathole DM.  

With this average we are able to estimate the number of animals in a larger area of interest by 

calculating the product of the average number of animals in a ward by the number of house-

holds in this area (nx): 

..111x ynxareainanimals   

Similar calculations are possible for ward no. 4, Mbashe LM, Amathole DM with ..111y , n2, 

and ..111ynx   respectively. With this procedure the number of animals of any species can be 

estimated based on prior data like average numbers per household and household number in-

formation.  

2.4.2. One-stage-cluster sampling 

A further possibility to estimate the animal population of an area is the one-stage (simple ran-

dom) cluster sampling. In this methodology it is considered that from a universe of K clusters 

a sample of k clusters is drawn. In the census situation in the Eastern Cape a cluster is 

represented by a ward. There are K = 636 wards in the EC. Furthermore k= 2 wards (the 

number of selected units) in the study, representing a SRS of the total universe of K wards. 

Within these selected clusters a complete enumeration of all units (farmers) is performed. 

In this situation 
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is an unbiased estimator of the total numbers of animals in an area, where Yi. denotes all ani-

mals enumerated in the sampled ward i, i = 1, …, k. The variance of this expression is 

represented by 
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In contrast to simple random sampling within this extrapolation concept there is no need to 

have knowledge on the overall size of all farmers in the entire population and the animal 

numbers may estimated properly if a representative sample of wards is chosen from a region 

(Cochran, 1977; Kreienbrock, 1993). 

2.4.3. Two-stage-cluster sampling 

Moreover, a different alternative to be used in the settings of this study is the multi-stage ran-

dom sampling strategy. Although several stages can be used, for simplicity and practicality 

reasons here a two-stage cluster sampling strategy is described. This is that from a universe of 

K primary sampling units (i.e. wards) and in a first stage k units are selected. From this se-

lected units within a second stage, secondary units (i.e. farmers) were chosen. Figure 2.1 is a 

graphical representation of this method of two-stage cluster sampling presented in this sec-

tion. 
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Figure 2.1.: Graphical representation of a random two-stage cluster sampling procedure, adapted to the Eastern 
Cape Province organizational structure. Figure adapted from (Kreienbrock, 1993). 

Figure 2.1 could represent the random selection at a first stage of several wards and at a 

second stage the random selection of farmers: This represents a two-stage cluster sampling 

applied to the local Eastern Cape structures. In this situation it can be considered that 
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is an unbiased estimator of animals (per species) in a region. The variance of this estimator 

may calculated by the expression 
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is the variance (of the farmers) within the i-th cluster (ward), i= 1, …, K (Cochran, 1977; 

Kreienbrock, 1993).  
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3. Questionnaire development through a pilot study in the 
Eastern Cape Province, South Africa. 

3.1. Questionnaire design for the pilot study 

Questionnaires are one of the most used tools for the collection epidemiological veterinary 

data (Dohoo et al., 2010). There are several ways of administer a questionnaire including 

face-to-face interviews, the method used in this study. There are several advantages for this 

method includes the possibility of explaining the questions to the interviewed person. On the 

other hand this is a time consuming, expensive and geographically limited exercise (Dohoo et 

al., 2010), plus favors the presence of interviewer bias, especially when data collectors are not 

properly trained (Thrusfield, 2005; Dohoo et al., 2010). 

The ECAISA pilot project requires as a key part for its success the development of a ques-

tionnaire, intended to be completed during the field work. This questionnaire will be used 

with communal farmers encountered in the area. The ECAISA pilot project was conceived as 

a field pilot census. Therefore, a questionnaire was created exclusively for this project to col-

lect all the information required (Converse and Presser, 1986). The pilot project considered 

that data collectors would guide and explain concepts and questions to farmers, which have 

extremely varied backgrounds and could have problems reading and / or understanding the 

questions by themselves. For this reason the questionnaire, although in most sections is self 

explanatory, needs previous knowledge and some formal training for the data collector. Due 

to the requirement to avoid an overburden of the farmers as well as taking several copies of 

the questionnaire to the field, the plan was to produce a version as short as possible.  

In the end this was of eight pages including cover page, which can be produced by only two 

pieces of paper, double printed and folded. On the other hand the simplest way is to print pag-

es on one side. This method was preferred for technical reasons being questionnaires easy to 

copy and print. Each page contained information about one species (i.e. cattle) or more “simi-

lar” species (i.e. poultry section) per page. This to facilitate the handling in the field, being 

whole pages skipped when necessary. After the questionnaire evaluation process this format 

may be modified according to the field observations and experiences (Converse and Presser, 

1986; Dohoo et al., 2010). Each species / group species page is sub-structured in sections de-

pending on the species to be evaluated. These sections can be "animal details", "project de-
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tails" or other aspects of interest. The questionnaire is intended to be used as a single docu-

ment and pages should not be separated. In any case, all pages are to be numerated to allow 

the link with a specific cover page which contains the geographic / owner reference. A specif-

ic description of each page can be found as follows. The questionnaire used in the pilot can be 

found in annex A.3. 

3.1.1. Cover Page (Page A) 

 1. “Collection point” information  

In this section information was gathered on the geographical area of the study through several 

information fields plus the data collector identification and the date of the interview. The spe-

cific fields are: 

State Veterinary Area Name and Code: to be filled with the official information of general 

knowledge by the data collectors (all State Veterinary Services employees). 

Local Municipality name (LM): the official name of the area. For the ECAISA pilot this will 

be either Mbashe LM or Great Kei LM. 

Location / Village main name and sub-village name: this field needs to be complete in the 

field due to the lack of sampling frame or reliable village or location names.  

Ward name and number: Each ward has a defined number and eventually a name. In the case 

of this pilot, it will be limited to wards no. 3 or 4 plus any other denomination required. 

Longitude East and Latitude South: to be filled in the usual State Veterinary Services GPS 

equipments output of Degrees (2 digits), Minutes (2 digits) and Seconds (3 digits, the last one 

separated by a comma), e.g.: 32°15’15.5 S; 43°55’01.9 E. 

Census Officer (Data collector) Surname, initials and PERSAL: Besides the name, the data 

collector official identification number (PERSAL) was requested as a proof check. 

Date when the questionnaire was completed and signature of the census officer. 
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 2. Animal owner (head of household) information  

Surname and initials plus contact information of the responsible person, in case that contact is 

needed. The contact information was ideally a telephone number but the address or any other 

contact data was also accepted. 

Check list of owned species. The responsible person is required to mention which species he 

owns from a predefined list that includes cattle, sheep and goats, pigs, equines, ostriches and 

emus, poultry, dogs and cats, rabbits and a “others” field. Here no numbers are asked, only to 

mark the owned species. The objective of these questions is to guide the data collector onto 

which pages have to be filled afterwards during the interview. 

The “Are you a commercial or subsistence (communal) farmer” question refers to the self 

assessment of the farmer of whether he is a commercial or communal farmer. He needs to 

choose between either options or a "don’t know" alternative. 

The Use and / or benefit of State Veterinary Services: This question is to determine the reach 

of the services rendered by the state and if they are felt as beneficial. Comment box: free text 

to allow data collector in this pilot project to give their opinion or feedback about the ques-

tionnaire or any other issue. This section is at the end of each page and therefore will not be 

mentioned again. 

3.1.2. Cattle (Page B) 

 1. Cattle dipping tank identification and use 

Owner number as per cattle register: Each person that brings cattle to a Dipping tank receives 

a register number. It is expected to be able to record this information. 

Dip tank ID number, name and section: Every dipping tank has an official number and usually 

an informal name (the area or closest village) plus a “section”. All this information helps to 

define correctly each dipping tank. Diptank use: Here the option “yes” or “no” must be se-

lected, to asses if other dipping tanks are being currently used by the farmer. 

 2. Cattle project details  

Sometimes cattle ownership is related to developments programs. This information is aimed 

to identify correctly these development programs. The specific information here requested is 

the project identification “Project ID”, the project name and the project leader or driver (i.e. 
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"John Smith" or "Department of Agriculture of the Eastern Cape" respectively). This informa-

tion was collected with the intention of corroborate the involvement of communal farmers in 

different development programs for different species. 

 3. Cattle details 

Total Number: This section must be filled with the total overall population of cattle owned, 

regardless its gender, use, breed or other characteristics. 

Number of animals per category (Gender / Age): Here numbers must be given, representing 

how many animals are owned per specific group (Bull, Ox, Cow, Heifer or Calf). Standard 

definitions were used. Bull: complete adult animal (>1 year). Ox: castrated male animal (>1 

year). Calf: any animal <1 year. Heifer: female older >1 year that has not given birth. Cow: 

female that has given birth. 

Number of animals per breed: animals that fall into each breed category must be given. The 

proposed options are Holstein Friesian, Jersey / Guernsey, Nguni, Brahman, Bonsmara and 

Pinzgauer. An open field named "other" is available to entry other owned species and their 

numbers. 

Number of animals by intended given use: here numbers must be provided in relation to the 

use given to certain animals. The options are “meat” and “milk” production, “traction”, 

“breeding”, “traditional use” and an open field named "other" available in case of other use is 

given.  

 4. Cattle farming related questions answered by farmer / owner. 

In this section specific sanitary questions plus more general questions are made. There are 

three answering options: “yes”, “no” or “don’t know”. The interviewer must mark one alter-

native. The questions relate to tick borne diseases, condition loss, reproductive conditions, 

veld fires / theft and participation in improvement community projects. Each topic is 

represented by one question.  

3.1.3. Sheep and Goats (Page C) 

 1. Sheep details  

Only numbers are to be given in this section which includes the total number of sheep, a clas-

sification by gender / age (“ram”, “hammer” / “wither”, “ewe”, “maiden” and “lambs”). The 
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definitions used are: Ram: complete animal >1 year. Hammer / wither are castrated males >1 

year. Ewes and maidens are female adults that have not given birth. Lambs are animals 

<6 months. Classification by breed was also requested (“merino”, “doehne merino”, “dorper”, 

“mixed”) and by Use (“meat”, “milk”, “breeding”, “traditional” and “mixed”). An alternative 

is given to add either and additional breed or use in case of needed. 

 2. Sheep dipping tank information  

Name and ID number are requested for the above mentioned dipping tank. Afterwards two 

yes / no questions are asked about the regular use of the dipping tank and if any other dipping 

tank is used. 

 3. Sheep shearing shed information  

Name or location / village for the corresponding shearing shed are requested.  

 4. Sheep and Goats project details  

Sometimes sheep ownership is related to developments programs. This information is aimed 

to identify correctly these development programs. “Identification”, “name” and “leader / driv-

er” are requested if this is the case.  

 5. Goat details  

Only numbers are to be given in this section which includes the total number of goats, a clas-

sification by gender / age (“buck”, “castrated buck”, “doe”, “maiden” and “kids”). Bucks are 

complete males >1 year. Castrated bucks are castrated males >1 year. Does are adult females 

that have given birth. Maiden are adult females that have not given birth and kids are all ani-

mals <6 months. Classification by Breed (“boer”, “angora” and “mixed”) and by Use (“meat”, 

“milk”, “breeding”, “traditional” and “mixed”) was also requested. An open alternative is 

given to add either and additional breed or use in case of required. 

 6. Farming questions related to sheep and goats asked to farmer / owner. 

In this section specific sanitary questions as well as more general questions are made. There 

are three answering options: “yes”, “no” or “don’t know”. The interviewer must mark one 

alternative. The questions relate to internal / external parasites, tick borne diseases, condition 

loss, reproductive conditions (lack of offspring, abortions), sheep scab (Psoroptes ovis infes-

tation) and other conditions. Each topic is represented by one question.  
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3.1.4. Pigs (Page D) 

 1. Pig projects details  

Some pig owners are supported by developments programs. This information is aimed to 

identify correctly these development programs by requesting the project identification code, 

the project name and the project leader or driver. 

 2. Pigs details  

Only numbers are to be given in this section which includes the total number of pigs, a classi-

fication by gender / age (“boar”, a complete adult pigs, “sow”: adult females, “baconners” / 

“porkers”: fattening pigs and “piglets” being these young animals), classification by breed 

(“indigenous”, “large white”, “duroc”, “landrace” and “mixed”) and by Use (“meat”, “breed-

ing” and “traditional”). An alternative is given to add either and additional breed or use in 

case of needed. 

Housing types: there are two pre defined answers (“free ranging” and “housed”) plus the pos-

sibility of adding another housing type.  

Feed source: there are three pre defined alternatives (“swill” - leftovers from human consump-

tion, “purchased” and “veld” - free grazing) plus the possibility of adding another feed type.  

 3. Farming pig related questions answered by farmer / owner 

In this section specific sanitary and more general questions are made. There standard three 

answering options are “yes”, “no” and “don’t know”. The questions relate to internal para-

sites, external parasites, condition loss, reproductive conditions (defined as small litters or 

abortions) and other conditions -like veld fires, animal attacks or theft. Each topic is 

represented by one question. 

3.1.5. Equine (Page E) 

 1. Equine details  

The total number of horses, mules and donkeys must be given. Afterwards, only for horses a 

classification by gender / age (“stallion”: complete adult horse, “gelding”: castrated adult 

horse, “mare”: adult female horse and “foals”: young animals) must be given. Also details are 

asked about breed (“thoroughbreds”, “local breed”) and by use (“transport / riding”, “work / 
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traction”, “meat production or consumption”, “sport” / “recreational” and “ceremonial”). An 

alternative is given to add either and additional breed or use in case of needed.  

 2. Equine related questions answered by farmer / owner  

In this section specific sanitary questions are made. There are three answering options: “yes”, 

“no” or “don’t know”. The interviewer must mark one alternative. The questions are referred 

to dourine (Trypanosoma equiperdum), strangles (Streptococcus equi subspecies equi), sarco-

ids (skin tumors), African Horse Sickness (AHS) - a vector borne viral disease - and AHS 

vaccination. Each topic is represented by one question. 

3.1.6. Ostrich and emu (Page F) 

 1. Ostrich and emu project details  

Sometimes ostrich / emu ownership is related to developments programs. This information is 

aimed to identify correctly these development programs by recording the project identifica-

tion number, name and project leader.  

 2. Ostrich and Emu details  

Total number of ostrich and emu are required, plus gender / age classification in male, female 

and chicks. 

Ostrich and emu use: details are requested for the amount of each species individuals intended 

for a defined use. For both species the same alternatives are given (“meat”, “eggs”, “breed-

ing” and “feathers” / “leather”). An alternative is given to add an additional use in case of 

needed.  

 3. Farming ostrich and emu related questions answered by farmer / owner 

In this section specific sanitary questions are made. “Yes”, “no” or “don’t know” are the poss-

ible options. The interviewer must mark one alternative. The questions relate to Newcastle 

disease (ND), avian influenza, high chick mortality and vaccination against ND. Each topic is 

represented by one question.  
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3.1.7. Poultry (Page G) 

 1. Poultry project details  

Sometimes poultry ownership is related to developments programs. This information (project 

ID, project name and project leader) is aimed to identify correctly these development pro-

grams.  

2. Poultry details  

Total number of chickens, turkey, geese, ducks and other species is requested. No detailed age 

/ sex information was required considering the short lifespan of poultry in these rural settings. 

Poultry use. Details are asked about the use given to different poultry species. For chicken 

and ducks options include meat and eggs production plus traditional use and breeding. Turkey 

and geese consider only meat, traditional and breeding use. For all four species an alternative 

is given to add an additional use in case of needed. 

Housing types: there are three pre defined answers (“backyard / free range”, “housed / caged” 

and “housed / free range”) plus the possibility of adding another housing type. 

Feed source: there are four pre defined alternatives (“swill”, “purchased”, “veld” and “ma-

ize”) plus the possibility of adding another feed type.  

3. Poultry farming related questions answered by farmer / owner  

In this section specific sanitary questions are made. There are three answering options: “yes”, 

“no” or “don’t know”. The interviewer must mark one alternative. The questions relate to ND, 

avian influenza, high chick mortality and vaccination against ND. Each topic is represented 

by one question.  

3.1.8. Dogs and cats (Page H) 

 1. Dogs and cats details  

Total number of dogs and cats are requested. Furthermore dogs must be classified in male, 

female, castrated male, spayed female. Cats must be also classified in male, female, castrated 

male or neutered female. 
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Dog main use: one of the following alternatives can be chosen: “hunting”, “herding”, “pet / 

companion”, “guard dog” or “other”.  

 2. Dogs and cats related questions answered by farmer / owner  

In this section specific sanitary questions are made. There are three answering options: “yes”, 

“no” or “don’t know”. The interviewer must mark one alternative. The questions relate to 

biliary fever (canine babesiosis), distemper, mange (mites), internal / external parasites, 

Transmissible Venereal Tumor (TVT), rabies and rabies vaccination. Each topic is 

represented by one question.  

3.2. Questionnaire plausibility analyses description 

After setting up the first proposal for the questionnaire for communal farmers the next step to 

the assessment of the ECAISA Pilot Project questionnaire was the plausibility evaluation also 

called questionnaire pre test (Dohoo et al., 2010). To do so a field exercise was organized in 

February 2008 and data was collected from 2,179 farmers in the two pilot wards, no. 3 Great 

Kei and no. 4 Mbashe in the Amathole district municipality.  

Questionnaire data was entered in co-operation with Stats. South Africa during 2008. The 

data set "ECAISA_DB_2008-05-22 V.2_round1.mdb" was passed to IBEI via eMail, dated 

21.05.2009 for further analyses.  

The evaluation of the pilot data is a critical step in the planning and organization of any sur-

vey (Levy and Lemeshow, 1999; Thrusfield, 2005; Dohoo et al., 2010). As a first step to 

check for general plausibility, valid ranges, non-valid ranges and missing values for all ques-

tions / answers in the questionnaire were defined. Data was afterwards tabulated and stratified 

by ward and data collector when necessary. Within this strategy there were mainly three types 

or results in this analysis:  

"Valid Answers": the questions that showed a very high percentage of valid answers. Here no 

further plausibility process seems to be necessary, and the discussion is centered on the use-

fulness of the answers. 

"Answers for Discussion": a percentage of “non-valid answers” was detected. These need to 

be looked closely to determine the origin of the problem.  



33 

  

"Missing Answers": a high percentage of missing answers is present. These results must be 

closely evaluated to determine the origin of this absence of answers.  

Each item of the questionnaire is screened via these three categories to identify, if the item 

works well or if there is a need of re-drafting or skipping the question. At this stage the evalu-

ation of the questions has been done by the core researcher group only being still needed the 

feedback of the field team and Stats. South Africa. For this reason there is no quota of valid 

answers to classify, if an item is evaluated as sufficient for the main census. 

All questions were evaluated “a posteriori” after the field work, with the objective of provid-

ing a definitive version for the questionnaire. The questionnaire plausibility tables can be 

found in annex A.4. Summaries and main conclusions for each questionnaire page are pre-

sented as follows. 

3.2.1. Cover page (Page A) 

 Most of the items were answered well with a rate of valid answers of more than 90%.  

 Date: the entries had to be within the day range were the census was done, meaning 

between the 18th and 25th of February 2008. 

 Degrees East and South: these variables are evaluated under very simple criteria here 

and are the only GIS evaluation of the data at this stage. For the longitude east the en-

tries had to be either 27° or 28° east. The latitude had to be either 31° or 32° south.  

 Farmer Type: Unfortunately unknown coding was used here and therefore 12% of er-

rors appear. 

 SVS Use and benefit: Unknown coding was used here and therefore errors appear. 

3.2.2. Cattle (Page B) 

 Cattle numbers, breed and use are highly successful questions were most answers are 

classified as valid with no errors or missing values. 
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 In the project questions (three) appear very few numbers of positively answered num-

bers and over 95% of missing values. This could also represent that there are actually 

almost no implemented agricultural / livestock related projects in the study areas. 

 Over 70% of farmers failed to report the dipping tank number to where they take their 

animals. This denotes that the official dipping tank ID number is not a good way to 

identify dipping tanks by the farmers. Also over 80% of farmers did not know their DT 

register number, a number supposedly know by all farmers that use the dipping tanks. 

Finally approximately 25% of farmers failed to inform if they used their local dipping 

tank and over 20% of the questionnaires had answers proved not be valid that need fur-

ther checking. These questions therefore should be part of further discussion. 

 Most agricultural and health status questions were properly answered with low number 

of missing and questions for discussion.  

 As expected most comment questions were rarely used with less than 5% of valid an-

swers and mostly missing. This situation was expected and therefore considered also as 

valid. 

3.2.3. Sheep and Goats (Page C) 

 Sheep and goats number, breed and use presented no problem being mostly valid an-

swers. 

 Diptank questions indicated that farmers were not well informed, being the dip tank ID 

missing in 85% of the cases. The dipping tank regular use question presented only 30% 

of valid answers, almost the same proportion of missing and answers for further evalua-

tion. Therefore these questions should be revised and in general all the dipping tanks 

section, to determine the causes of these problems and improve the quality of the an-

swers. 

 Health and agricultural questions presented only a 10% of answers for further discus-

sion with almost no missing, a slightly worse situation than for cattle. 

 Open questions (comments, other breed, etc.) were mostly missing, meaning that no 

further comments were made and that the most common alternatives for breed, use, etc. 
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were already present in the questionnaire. This was expected and therefore identified as 

valid. 

 The projects section was completely ignored with only missing answers. Apparently 

there are no sheep / goats support projects in the study areas.  

3.2.4. Pigs (Page D) 

 Low number of farmers reportedly owned pigs. Most sections about pig numbers, breed, 

use and feeding showed no apparent difficulties. 

3.2.5. Equine (Page E) 

 Most questions on numbers, breed and use were validly answered with no missing val-

ues. 

 Health questions presented as in other species, slightly less than 10% of answers that 

need further evaluation. 

3.2.6. Ostrich and Emu (Page F) 

 There were no ostrich nor emu found in the study. 

3.2.7. Poultry (Page G) 

 Most questions on poultry numbers, breed and use were validly answered.  

 Project questions reported up to 1% of valid answers, meaning approximately 20 poul-

try support projects in the area.  

 Open field questions (other breed, use, etc.) and comments sections were not used, 

which may identify that there are no further information to add to the questionnaire.  

 Poultry health sections presented less than 7% of answers in need for further evaluation 

and no missing. 



36 

  

3.2.8. Dogs and Cats (Page H) 

 Most pets’ number and dog use questions reported no difficulties with 100% valid an-

swers.  

 Health questions presented below 10% of answers in need of further evaluation and no 

missing answers. 

 Open questions presented a very high omission rate of over 98%.  

3.3. Correspondence between Cover Page and specific animal pages  

In the cover page (Page A), farmers had to respond which specific animal species they own. 

Afterwards, it was required to answer detailed information on each of the mentioned species 

in the respective species page. It was detected that in some cases, although animal ownership 

was declared in the cover page, no details were provided in the specific species page and vice 

versa. Table 3.1 describes this situation.  

Table 3.1.:  Plausibility table regarding the concordance between the cover page information and the actual 
information reported on each specific page during the ECAISA pilot study, Amathole District mu-
nicipality, Eastern Cape, South Africa. 

 

Plausibility check 

Total OK 

No Animals in 
Cover page 
but details 

given 

Animals in 
Cover page 

but no details 
given [0] 

Animals in 
Cover page 

but no details 
given [.] 

N % N % N % N % N 
Species 

2144 98.39 14 0.64 10 0.46 11 0.50 2179 Sheep Goats 
Cattle 2151 98.72 5 0.23 . 0.00 23 1.06 2179 
Pigs 2175 99.82 2 0.09 . 0.00 2 0.09 2179 
Equine 2112 96.93 31 1.42 . 0.00 36 1.65 2179 
Poultry 2094 96.10 21 0.96 . 0.00 64 2.94 2179 
Dogs Cats 2106 96.65 35 1.61 19 0.87 19 0.87 2179 

 

All species had over 96% of agreement in between the ownership reported in the cover page 

and the animal details. Consequently all presented less than 2% of omissions in the cover 

page. Only for two sections (dogs and cats and sheep and goats) it was observed that animal 

were reported in the cover page but no further details were given and noted with the “0” code. 

Similar situation was observed for all studied species where animals were reported in the cov-

er page and later on the section information was left as missing.  
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3.4. Plausibility Check by Ward and by Interviewer 

The evaluation of the pilot census data at the level of the ward and interviewer is of critical 

importance to detect if the difficulties observed are more related to training issues or due to 

other factors like the general outcome of the questions and others. Therefore a series of strati-

fied descriptions were performed by ward and by interviewer to help to determine the source 

of the problems that may appear in using the questionnaire. The identities of the data collec-

tors were protected. Table 3.2 refers to each data collector with a number. One example of a 

stratified question for the Cattle section is presented below regarding the dipping tank number 

to where farmers send their animals.  

Table 3.2.: Cattle dipping tanks use plausibility description of the stratified by data collector during the 
ECAISA pilot study, Amathole District municipality, Eastern Cape, South Africa. 

 

B2 Diptank No 

Total 
Valid  

Answers For Discussion Missing 
N % N % N % N 

Ward PERSAL 
. . . . 4 100.00 4 3 Missing 

Person 1 17 36.17 2 4.26 28 59.57 47 
Person 11 26 60.47 15 34.88 2 4.65 43 
Person 17 1 4.76 1 4.76 19 90.48 21 
Person 2 . . . . 22 100.00 22 
Person 20 . . . . 28 100.00 28 
Person 3 17 29.31 30 51.72 11 18.97 58 
Person 4 . . . . 5 100.00 5 
Person 5 . . . . 17 100.00 17 
Person NA . . . . 9 100.00 9 

4 Missing 4 25.00 . . 12 75.00 16 
Person 10 55 79.71 4 5.80 10 14.49 69 
Person 13 . . . . 26 100.00 26 
Person 14 8 23.53 . . 26 76.47 34 
Person 15 6 14.29 . . 36 85.71 42 
Person 18 8 12.70 5 7.94 50 79.37 63 
Person 19 . . . . 76 100.00 76 
Person 22 2 2.90 . . 67 97.10 69 
Person 23 3 11.11 1 3.70 23 85.19 27 
Person 24 11 20.00 2 3.64 42 76.36 55 
Person 25 . . . . 22 100.00 22 
Person 6 11 20.00 . . 44 80.00 55 
Person 7 34 68.00 4 8.00 12 24.00 50 
Person 8 1 3.33 1 3.33 28 93.33 30 
Person 9 6 20.69 1 3.45 22 75.86 29 
Person NA 1 25.00 . . 3 75.00 4 

 

In this case it can be observed that some data collectors differ in the quality of their answers a 

potential sign training inconsistencies. Note that data collectors are grouped in wards, mean-

ing that all of them worked in the same ward. Differences in this case point to problems in 
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individual data collectors. In ward no. 3 Great Kei it can be observed a much larger number of 

missing answers and up to 50% of answers for discussion in one individual interviewer. In 

ward no. 4 Mbashe there were much lower percentages of answers for discussion, although 

missing values were also frequent. It must be noted that the percentage of valid answers dif-

fers greatly among data collectors with variations from 0 to 68%.  

3.5. New questionnaire proposal 

The ECAISA Pilot Census study provided critical information for the improvement and actu-

alization of the initially proposed questionnaire for the Eastern Cape Provincial animal cen-

sus. Based on field experiences the questionnaire received several modifications at different 

levels described as follows. The new questionnaire proposal can be found on annex A.5. In 

general terms the modifications done at the different levels are described in the next sections. 

As follows the new development and changes done in the new version of the field tested ques-

tionnaire is presented. Changes are presented in three different levels: 3.5.1.- Macro level, 

meaning changes that affect the overall structure of the questionnaire (like elimination of one 

questionnaire page), 3.5.2.- Section level, meaning changes in the “within one page” structure 

(i.e. elimination of the “Projects section” for Cattle) and 3.5.3.- Question level, referred to 

modification in specific questions. 

3.5.1. Macro level 

At the macro level, it was decided to eliminate the page on Ostriches and Emu. Apparently 

the concept of communal farming does not allow for the breeding and handling of ostriches 

and emu, species which production requires big initial investment and strong presence in the 

commercial and export chain. A second major change is the separation of the “Sheep and 

Goats” page into two different questionnaire pages, to allow more precise and adequate as-

sessment of all the aspects related to each species.  

For these reasons the questionnaire stays at a length of eight pages with one cover page and 

seven species pages, namely “B - Cattle”, “C - Sheep”, “D - Goats”, “E - Pigs”, “F - Horses” 

(plus donkeys and mules), “G - Poultry” (chicken, geese, ducks, turkey) and “H - Dogs and 

cats”. The pigs section, although showed a very small response rate mainly due to the swine 

depopulation campaign in 2007 was kept considering the normal repopulation expected in the 
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area and the possibility that this questionnaire will be used in other regions of the province 

that were not depopulated.  

Also comment boxes (in grey) were added throughout the questionnaire to help data collector 

in the interpretation of questions and sections and to increase the accuracy of the data pro-

vided. Also, the number of open text fields was reduced when possible to increase data quali-

ty. In addition light grey watermarks were added in several questions to facilitate the interpre-

tation of how to fill the questionnaire boxes. 

Immediately above the comment box at the end of each questionnaire page (except in poultry, 

for space reasons), three checkboxes were added were the data collector may indicate proble-

matic questions. Furthermore the data collector may explain in the comment box the nature of 

the difficulties encountered. 

3.5.2. Section level 

Several changes were introduced in most of the questionnaire pages being the following the 

more relevant. In the cover page one small section on “development projects” was introduced 

were the species involved in the project has to be mentioned. By doing so it was possible to 

remove this section from all the specific questionnaire pages. The Head of Household infor-

mation section was reduced to give space and allow asking how many persons live on the 

household, critical information for further data analysis. For cattle and sheep the information 

about dipping tanks was simplified considering the level of knowledge observed in farmers. 

This is true also for shearing sheds in sheep. 

In most pages, the animal disease status information, collected in the last section of each page 

was increased, including more information on relevant diseases and vaccination or risk activi-

ties. Also “double questions” were separated to allow specific answers and proper analysis. 

As an example the double question about sheep and / or goats ownership in the cover page 

and the question regarding animal theft or fires in several pages, did not allow the identifica-

tion of which condition was the one that affected that specific farmer.  

3.5.3. Question level  

Multiple changes were done. Questions with low response or showing difficulties represented 

by missing answers and errors on them were removed. Other questions were modified accor-
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dingly to increase the quality of the information gathered. In some particular areas questions 

were added like the inclusion of the number of persons living in the household.  

3.6.  Database design, development and statistical analyses 

The questionnaire used for ECAISA pilot field work, was set up into an MS Access (Access 

2003 Microsoft Corporation, Redmond, WA, USA) database by means of a standardized 

process at TiHo-IBEI, Hannover. This standardized process is based on classical database 

analysis procedures mentioned in common epidemiological literature (Thrusfield, 2005; Do-

hoo et al., 2010). The database consists on eight formularies, one corresponding to each ques-

tionnaire page. Also standard coding tables were created to improve the data tabulation 

process whereas other codes were created afterwards to provide the bases for analyses and 

statistical data evaluation.  

Parallel to the ECAISA questionnaire for the pilot study, the database to enter the data was 

developed. All the census data and potential relationships among its variables were recorded 

in the MS Access database. The specific questionnaire variable lists, organized by question-

naire section, with data characteristics and specific formatting can be found in the ECAISA 

Report series No. 3 “Database Description – Formats and Field Characteristics”. 

On the MS Access environment only limited analyses were performed whereas most of the 

analytical procedures were performed after the import of the data into SAS software (SAS 

2003, SAS Institute Inc., Cary, NC, USA) with some support material being produced in MS 

Excel like histograms and sample size calculations. 

The data collected consisted mainly of quantitative and categorical data with the addition of 

some open field text variables. 

For quantitative data as for example “sheep number” descriptive statistics were performed 

with the objective of determining initially the number of valid and missing answers. Further-

more data was described through box plots, histograms and through sums, count, means, me-

dians, minimum and maximum values, standard deviation and coefficient of variation. Further 

descriptive parameters were added when required. 

Categorical data was described through frequency tables and bar charts.  
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Open questions were categorized when required (i.e. “valid answer” or “no answer”) and spe-

cific answers were evaluated individually when required. 

Further statistical analyses are described in chapters five and six in the respective materials 

and methods sections. 
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4. Eastern Cape Pilot Census Data General Description  

4.1. Animal figures and general results  

In this first descriptive analysis the data was overall pooled, having 2,179 questionnaires ag-

gregated in one database and described without any stratification. This description allows an 

overview of the different animals’ population structures, sanitary status and several other dif-

ferent aspects addressed by the ECAISA pilot census. Data will be summarized by species 

and sections as encountered in the questionnaires layout, making clear references of the phys-

ical section of the questionnaire from where the results were obtained. In this general descrip-

tion the most informative variables are described. The overall animal population found in the 

two aggregated wards is represented in figure 4.1. 

 

Figure 4.1.: Animal numbers per species found during the ECAISA pilot census in February 2008 in ward no. 
3 and 4 in the Great Kei and Mbashe Local Municipality, Eastern Cape; South Africa.  

4.1.1.  Cover page (Page A) 

Aggregated results of questions a3, a4 and a6 (Local Municipality, Location Village and 

Ward number respectively) allow to distribute the number of questionnaires completed per 

ward and per village. This information gives us information about farmer’s (animal owners) 

numbers. Results are summarized in table 4.1. 
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Table 4.1.:  Questionnaires collected during the ECAISA pilot census in February 2008 in ward no. 3 and 4 in 
the Great Kei and Mbashe Local Municipality. Amathole District Municipality. Eastern Cape 
South Africa. 

 N % 
Ward Villages 

4 0.18 Missing Timane 
Gxara 9 0.41 
Sotho 66 3.03 
Lusasa 14 0.64 
Colosa 1 0.05 
Not Available 2 0.09 

Ward 3 Sotho 262 12.02 
Belekumntwana 73 3.35 
Lusasa 64 2.94 
Mangqukela 89 4.08 
Mzwini 302 13.86 
Not Available 2 0.09 

Ward 4 Esinqumeni 304 13.95 
Mbewuleni 140 6.42 
Timane 122 5.60 
Munyu 242 11.11 
Gxara 159 7.30 
Colosa 57 2.62 
Mxhama 264 12.12 
Not Available 3 0.14 

Total 2179 100.00 
 

In section no. 2 of the Cover Page (page A) information was requested about the ownership of 

the different animal species listed. The results give us an estimated percentage of farmers that 

own each animal species. This information is summarized in figure 4.2. 

 

Figure 4.2.:  Reported animal ownership in communal areas during the ECAISA pilot census in February 2008 
in ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, in the Amathole 
District Municipality; Eastern Cape South Africa. 

Note that the figure aggregates the data from dogs and cats and from goats and sheep. It can 

be seen that the most frequent productive species is poultry follow by sheep and goats. Far-
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mers were asked if they considered themselves commercial or communal subsistence farmers. 

More than 84% answered “subsistence farmers” were less than 0.1% considered that they 

belonged to the “commercial” farmers group, the difference failed to inform any alternative. 

Farmers were asked if the used and benefited from the State Veterinary Services (figure 4.3). 

 

Figure 4.3.:  Reported use and benefit perception of the State Veterinary Services (SVS) provided in communal 
areas during the ECAISA pilot census in February 2008 in ward no. 3 and 4 in the Great Kei and 
Mbashe Local Municipality respectively, in the Amathole District Municipality; Eastern Cape 
South Africa. 

4.1.2. Cattle (Page B)  

44.4% of cattle farmers reported the regular use of the local dipping tank and only a 2% re-

portedly did not use them. It must be taken into consideration that 54% of the respondents 

declared not to know or did not answer this specific question. Information exists on five cattle 

sub categories (bull, ox, cow, heifer, calf). Based on this information figure 4.4 was con-

structed. It can be observed that the most reported cattle sub categories are cows and that the 

least frequently reported are bulls and calves. 
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Figure 4.4.:  Reported herd size by communal farmers during the ECAISA pilot census in February 2008 in 
ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, in the Amathole 
District Municipality; Eastern Cape South Africa. 

In figure 4.5 it can be observed that there are predominantly more small size herds, where 

50% of cattle farmers own four or less cattle. Furthermore the largest reported herd was of 46 

animals and that the most common herd size was of two animals. 

 

Figure 4.5.:  Cumulative density function of the percentage of cattle owners in comparison with herd size in 
February 2008 in ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, 
in the Amathole District Municipality; Eastern Cape South Africa.. 

Concerning the cattle breed and use, less than 15% of cattle farmers reported to own any spe-

cific cattle breeds. The options included some European breeds (Jersey / Guernsey and Hols-

tein) plus some African and Asian breeds like Nguni and Brahman. The latter was the most 

commonly encountered breed with 6% of cattle farmers owning this animal breed. The re-

ported use given to cattle was shared among traditional, for meat / consumption and milk. All 
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three uses were reported by over 50% of the farmers, followed by traction / plowing with 

43%. The information is summarized in figure 4.6. 

 

Figure 4.6.:  Reported use given to cattle in February 2008 in ward no. 3 and 4 in the Great Kei and Mbashe 
Local Municipality respectively, in the Amathole District Municipality; Eastern Cape South Afri-
ca. 

In relation to sanitary and farming aspects it can be observed that the most relevant sanitary 

issues for communal farmers in these areas are tick diseases and the even more unspecific 

“condition loss”. Of less reported importance are reproductive problems and other issues like 

theft or veld fires. Results are summarized in figure 4.7. 

 

Figure 4.7.:  Reported main issues affecting cattle farmers in February 2008 in ward no. 3 and 4 in the Great 
Kei and Mbashe Local Municipality respectively, in the Amathole District Municipality; Eastern 
Cape South Africa. 
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Finally only a 4% of communal cattle owners in these areas reported to participate in the de-

nominated beef or livestock improvement community projects which donate animals to im-

prove the productive status of particularly vulnerable farmers. 

4.1.3. Sheep and goats (Page C) 

The sheep population structure was described based on the total numbers and gender / age sub 

groups. To allow a better understanding of the flock structure figure 4.8 is here presented. 

 

Figure 4.8.:  Reported overall sheep population structure in February 2008 in ward no. 3 and 4 in the Great Kei 
and Mbashe Local Municipality respectively, in the Amathole District Municipality; Eastern Cape 
South Africa.  

To describe the total flock size distribution of communal farmers in the study areas, a cumula-

tive density function was created in figure 4.9. Here can be seen that approximately 50% of 

the sheep farmers own 18 or less sheep. 
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Figure 4.9.:  Cumulative density function of the sheep flock size for communal farmers in February 2008, ward 
no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, in the Amathole District 
Municipality; Eastern Cape South Africa. Note the non proportional x-axis. The x-axis is truncated 
at flock size 155, leaving 20 farmers out.  

Most sheep farmers (44.5%) reported to own mixed local breed instead of pure breeds, which 

represent less than 2% of the sheep owners in the area. Seventeen percent of the interviewed 

sheep farmers reported not to know to which breed their sheep belong. In terms of use, 54% 

of sheep farmers declared to use their sheep as a meat source followed closely by the “tradi-

tional use” with 44%. Other main uses declared were for milk and mixed uses. Only 5% of 

sheep farmers declared “breeding” as a main use intended for their sheep.  

Two questions were asked about the use of sheep dipping tanks. These were orientated to de-

termine if the local or other sheep dipping tank was being used. Results can be observed in 

figure 4.10 were more than 46% claimed to use the local dipping tank. Only 6% declared to 

use other dipping tanks. 
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Figure 4.10.:  Reported sheep dipping tank use in February 2008, ward no. 3 and 4 in the Great Kei and Mbashe 
Local Municipality respectively, in the Amathole District Municipality; Eastern Cape South Afri-
ca. 

The second small ruminant described in this section is goats. The biggest herd size was 161 

goats and the most common herd size was described of between 2 and 3 animals. Details on 

the goat population sub structures are provided in figure 4.11. 

 

Figure 4.11.:  Goat population structure size in February 2008, ward no. 3 and 4 in the Great Kei and Mbashe 
Local Municipality respectively, Amathole District Municipality; Eastern Cape South Africa. 

The cumulative density function showed that 50% of the goat farmers owned 5 or less ani-

mals in comparison to the 50% mark of 18 animals for sheep. When compared it can be ob-

served sheep flock size is in average larger (Figure 4.12). 
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Figure 4.12:  Cumulative density function comparison between sheep and goats herd size in February 2008, 
ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, Amathole District 
Municipality; Eastern Cape South Africa. The x-axis is truncated at herd / flock size 100. 

41% of goat farmers reported to own mixed breed. Less than 3% reported to own pure breeds 

like boer or angora. The remainder failed to provide the breed of their herd. The use given to 

goats is shown in table 4.2. 

Table 4.2.:  Goats reported use in communal areas in February 2008, ward no. 3 and 4 in the Great Kei and 
Mbashe Local Municipality respectively, Amathole District Municipality; Eastern Cape South 
Africa. 

 Frequency Goat farmers % 
Traditional 644 49.42 
Meat 596 45.74 
Milk 215 16.50 
Mixed 154 11.82 
Breeding 59 4.53 

 

The final section of this part about small ruminants requested information about the impor-

tance of tick diseases, sheep scab, reproductive conditions and other events like fires or theft. 

Results are summarized in figure 4.13. 
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Figure 4.13:  Reported impact of different conditions in the small ruminant (sheep and goats) population in 
February 2008, ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, 
Amathole District Municipality; Eastern Cape South Africa.  

4.1.4. Pigs (Page D) 

Pig herd size was in general small, with groups of less than 19 pigs being reported. Most 

common herd size was of one animal. In terms of breed less than 8% reported to own pure 

breeds (being Duroc with 4% the most commonly encountered). The vast majority reportedly 

own indigenous (22%) and mixed (12%) breeds. In terms of use about 40% of pig farmers 

reportedly use pigs as meat source followed by traditional use (12%). Housing, feeding and 

the sanitary farming questions results are summarized in annex A.6.  

4.1.5. Equine (Page E) 

This section includes population numbers for horses plus donkeys and mules. The horses 

population includes small groups of up to nine animals, while donkeys being groups of less 

than six animals and donkeys always as single animals per farmer. For all three species most 

commonly found are single animals. 24% of horse owners reported to own local breeds, while 

only 0.4% declared to own thoroughbreds. It is unknown the classification that would have 

the missing 75% of the population. In addition, most farmers declared to use horses as trans-

port (table 4.3). 
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Table 4.3.:  Reported use of horses in February 2008, ward no. 3 and 4 in the Great Kei and Mbashe Local 
Municipality respectively, Amathole District Municipality; Eastern Cape South Africa. 

 Frequency Horses owners % 
Transport 164 65.6 
Work 43 17.2 
Sport or recreation 10 4.0 
Ceremonial 5 2.0 

 

The last section of the equine part of the questionnaire is referred mainly to sanitary status, 

being asked for the presence of strangles, dourine, African horse sickness and sarcoids. The 

last question is about the vaccination against African horse sickness. Summary results are 

shown in figure 4.14. 

 

Figure 4.14.:  Reported disease presence and vaccination of horses (as percentage of total horse owners) in Feb-
ruary 2008, ward no. 3 and 4 in the Great Kei and Mbashe Local Municipality respectively, Ama-
thole District Municipality; Eastern Cape South Africa. 

4.1.6. Ostrich and emu (Page F) 

There where no reported presence of ostrich or emu in the census areas. 

4.1.7. Poultry (Page G) 

Poultry population description included chicken, goose, duck and turkey. Chicken flocks were 

generally larger than goose, ducks or turkey flocks. When present, goose, ducks and turkey 

were in small groups or just as single individuals per farmer. On the other hand, chicken pop-
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ulation structure showed that 50% of chicken owner farmers had less than 7 chickens. The 

biggest reported flock was 100 chickens (figure 4.15). 

 

Figure 4.15:  Chicken cumulative density function in February 2008, ward no. 3 and 4 in the Great Kei and 
Mbashe Local Municipality respectively, Amathole District Municipality; Eastern Cape South 
Africa. Note that the X-axis is non-proportionally truncated. 

In terms of use, chicken population indicates that most are intended as food, for egg produc-

tion and for traditional purposes (approx. 78, 59 and 34% respectively). Results for turkey, 

goose and ducks showed that none of the proposed uses matched with the actual purpose, 

therefore having for all three species less than 10% of reported “known” use, being this 

shared among meat, traditional, breeding and eggs. Information regarding the housing type 

was asked, with only 6% of the poultry owners declared to have their flock strictly caged, 

while 52% declared a mixed (night) caged - (day) free tenancy and 31% declared to have 

them always free. Most farmers fed their chicken with maize (82%) followed by 10% that 

used swill. The sanitary questions section showed that 52% of poultry owners have been suf-

fering of high chick mortality, being this attributed mainly to Newcastle Disease (62%) and 

Avian Influenza (22%) reported recent epidemics. As a matter of fact and consequently with 

high mortality, only 24% of poultry owners declared to have vaccinated their poultry against 

Newcastle disease in the last year. 

4.1.8. Dogs and cats (Page H), 

The distribution of these animals is such that most farmers own one animal and then decreas-

ing number of farmers own more pets. The maximum reported number was ten dogs and sev-

en cats. Details can be observed in annex A.7. The Male / Female ratio for the overall data 
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was found to be 1.3 for dogs and 0.9 for cats. Regarding population control measures, 8% of 

dog owners reported to own at least one castrated male dog while 3% owners reported to have 

one or more females spayed. 

The purpose of dog ownership was found to be mainly as guardian animals (60% of dog own-

ers) followed by hunting (8%), pets (6%) and herding (1%). It must be taken into account that 

41% of dog owners declared not to know or failed to inform the main use given to dogs. For 

the sanitary status it was found that from all pathologies from which information was re-

quested, parasites were the most common with a 33%. Details can be seen in annex A.7. The 

presence of rabies was informed by 4% of the pets’ owners while the vaccination against this 

disease was reportedly of over 80% with local variations. 

4.2. General data discussion 

4.2.1. Cover Page (Page A) 

For the overall data, there are five villages that have more than 10% of the overall farmer 

population. The biggest village with the biggest number of animal owners is Esinqumeni 

(ward no. 4, Mbashe) with 15% of the farmers in the study, followed by the Mzwini village in 

ward no. 3 in Great Kei with 14% and then Mxhama from ward no. 4 with 13% followed by 

Gxara, Sotho and Munyu. From all the other seven villages the representation percentages 

vary between 7 and 3%. The average animal owner number per village is of 175 animal own-

ers per village. If data is stratified by ward, we encounter that the average number of animal 

owners per village for ward no. 3 Great Kei is 129 while for ward no. 4 Mbashe is 205. 

This information although vague, can give us an estimator to organize an animal census in the 

communal areas of Great Kei and Mbashe Local Municipalities. This information could also 

be confronted with official population numbers and by these means determine the proportion 

of animal owners among communal areas persons. Further data is needed to produce repre-

sentative results.  

As seen in figure 4.1, it is interesting to notice that almost 80% of all animal owners own dogs 

or cats. This information can prove important in the organization of information campaigns of 

any type related to animals. By reaching the owner of a pet (dog or cat) we will be reaching 

almost 80% of all animal owners in the area. Apparently to approach children in schools is an 
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excellent way to address a large proportion of the farmers’ households, at least indirectly 

through their youngest (school-age) family members (image 4.1). 

 

Image 4.1.:  Census officers entering a primary school (left) and children already noting down the number of 
animals their families own (right) in ward no. 4, Mbashe Local Municipality, Amathole District 
Municipality, Easter Cape South Africa.  

The use and benefit of the State Veterinary Services was approached through two highly cor-

related questions. About 70% of the farmers used and benefited from the state veterinary ser-

vices and only less than 20% declared not to use or benefit of its services. Also interesting is 

the fact that less than 13% of the farmers declared not to know how to answer. All these facts 

together guide us to think that the SVS are well represented in the area; their services are seen 

as useful as beneficial. The fact that more farmers declare to “benefit” from the SVS than the 

ones that declare to “use” their services is probably a sign of some bias in the question or 

maybe some indirect benefit perceived by farmers, that without using the SVS, they feel a 

benefit like in for example, through the vaccination of their neighbors’ animals. 

One less relevant finding in this section is that most villagers declared themselves subsistence 

/ communal farmers with about a 15% declaring not know or not answering this question. It 

was observed in the field that data collectors did not ask directly this question for being rather 

obvious. Modification should be done in this question and its relevance assessed.  

4.2.2. Cattle (Page B) 

In the overall cattle population it is observed that the most common herd size in the study 

areas is of two animals. Approximately 50% of farmers owned four or less animals and over 

95% of farmers owned a cattle herd smaller than fourteen animals. These indicators give an 

idea of the small herds that predominantly are owned in the communal areas, being cattle ex-
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pensive animals to maintain especially considering the low productivity or highly eroded 

farmland (Palmer et al., 1999).  

In the age / gender structure it is interesting to note the presence of very small numbers of 

calves, a potential sign of low reproductive success of cows. About a 75% of cattle farmers 

reported to own at least a cow, this number being contrasted to the approximately 25% of 

farmers reporting to own at least one calve. This situation must be contrasted to the only 25% 

of farmers that reported to have reproductive problems or conditions as present. Also, only 

8% of communal farmers reportedly mentioned “breeding” as a use for their animals, mean-

ing that animal production and reproduction of cattle is not regarded as a main use for the 

animals, being a relegated aspect of the cattle production. The cow / calf ratio was approx. 3, 

meaning that every three cow owner farmers there is one calf owner farmer. This ratio applies 

to farmers but it could be concluded that only one third of cows where with their calves at the 

time of the census. 

Another aspect related to the low reproductive numbers in the cattle population is the pres-

ence of bulls. In this study 72% of cattle owners owned no bulls. In communal settings it is 

expected that the animals mix during the day while grazing in communal land and therefore 

there is still a chance to cover cows without owning a bull. This is probably one of the several 

factors that influence the low reproductive values encountered. 

The most common cattle type present in communal areas in terms of gender age is cows fol-

lowed by oxen in most herds. This population structure is consistent with the most reported 

uses for cattle being milk production (51%) and traction in (43%) of herds. It is believed that 

oxen are used mainly for traction and logically cows for milk, being also both used for tradi-

tional use and meat production, the most common reported use with 66 and 62% of farmers. 

Only 15% of cattle owners reportedly owned any specific pure breed, including local breeds 

like Nguni. This situation speaks that communal farmers do not have the will or the possibili-

ty of acquiring special cattle breeds. On the other hand it can also mean that they feel that the 

local cattle mixture is their best choice in terms of resistance to diseases and climatic condi-

tions. Also in communal areas reportedly mention that tick diseases are the most common 

problem for their cattle.  
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4.2.3. Sheep and goats (Page C) 

Sheep flock size is considerably bigger than cattle and goats herd size, being cattle more ex-

pensive to maintain and also requiring much more grazing land. The most common sheep 

flock size encountered in these areas is of six animals, being 50% of flocks smaller than 

19 animals. Although being the frequency of small sheep flocks much higher than big flocks, 

there are a large proportion of sheep farmers with bigger flocks. 95% of sheep farmers’ own 

less than 120 animals. The largest flocks have over 450 sheep, an impressive number consi-

dering that these are communal farmers that share their land with their local community. The 

situation for goats is similar. 50% of goat farmers’ own less than 6 goats and 95% own less 

than 19 goats. The total herd size is generally smaller than sheep flocks and the biggest herds 

encountered were of less than 150 animals. 

In terms of age /gender structure the same pattern as for cattle is observed where a large pro-

portion of farmers indicated no males in reproductive age in their herds (60% of sheep flocks 

with no rams and 78% of goat herds with no bucks). In terms of offsprings, 835 farmers de-

clared to own ewes but only 238 declared to own lambs, being the ewe / lamb owner ratio of 

3.5 (one every 3.5 ewe owners owns at least one lamb). For goats the doe to kid owner ratio 

was of 3.3 meaning that every 3 doe owners there is a kid owner. These indirect indicators 

offer some information about the reproductive status of sheep and goats farmers in the com-

munal areas of the Eastern Cape. Additionally below a 5% of the owners reported to breed 

their animals for commercial purposes. Coincidently with cattle, about 25% of goat and sheep 

farmers reported to have problems of “reproductive conditions”, apparently being considered 

“normal” the low reproductive rate. 

In the sanitary aspects the most mentioned issues are unspecified tick diseases and sheep scab. 

This situation has been already observed by the State Veterinary Services and is exactly there 

where the main support campaigns are performed in the communal areas. From the opposite 

perspective, the fact that the main support programs are in these two specific areas should 

produce a decrease in the occurrence of the problem, which is evidently not happening with 

about half of the communal farmers suffering from tick diseases and sheep scab. It is strongly 

recommended to revise the outreach of these campaigns and to evaluate the procedures, medi-

cation (anti parasites injections, acaricides dips, etc.) used to produce a reduction in the im-

pact of these pathologies in the communal farmers. It is hard to asses to which extent the 50% 

of reported “farmers’ prevalence” is affected by the SVS campaigns. In terms of use, a sum-
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mary can be seen in figure 4.16. According to these results the main use is shared between 

meat production and traditional use. This situation confirms previous reports of other uses 

given to sheep, goats and several other species (Palmer et al., 1999). 

 

Figure 4.16:  Reported use given to sheep and goats in February 2008, ward no. 3 and 4 in the Great Kei and 
Mbashe Local Municipality respectively, Amathole District Municipality; Eastern Cape South 
Africa. 

There is low pure breeds presence in both sheep and goats, being less than 2% in sheep and 

less than 3% in goats. Contrastingly, over 40% of both sheep and goat owner reported to own 

mixed breeds. Traditional or specially developed South African breeds like Doehne Merino or 

Boer were almost non existent in communal areas. It is expected the presence of these breeds 

in commercial settings rather than in communal subsistence areas. In the same direction, the 

lack of angora goats is a clear sign that this high quality production has not yet arrived to the 

communal areas, being these only at a certain level, involved in wool production projects at a 

village level.  

For sheep, the use of dipping tanks is not as extended as in cattle. The main objective is to 

treat against sheep scab and ticks. The results are much more polarized in comparison with 

cattle, finding here 46% of sheep owners that do dip their animals in the local dipping tank 

while approximately 30% reportedly did not use their local sheep dipping tank. This added to 

an only 6% of sheep farmers that did report to use “other dipping tanks” leave us with over 

20% of sheep farmers that do not participate in the dipping campaigns plus the 25% were no 

information was provided. Special care must be given to the outreach of the dipping cam-

paigns while apparently half of the sheep farmers are not participating, situation that for the 

treatment and eradication of sheep scab is extremely negative, being required high participa-

tion to reduce the disease prevalence, currently reported by 50% of the sheep farmers. Ac-
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cording to farmers, internal and external parasites, sheep scab and ticks (all three parasites) 

are the main concerns. Efforts should be done for a single treatment to tackle all three issues 

with one intervention to improve the productive status of the flocks. 

4.2.4. Pigs (Page D) 

Pig population is small and the herd size is small, with all herds of below 20 individuals. This 

is a direct consequence of the 2007 classical swine fever eradication measures. The presence 

of any pigs at all is an interesting indicator of the repopulation taking place in the affected 

areas after one year after the campaign. The general comment regarding the pig population of 

the study area is that the population is far from the expected pig population in the Eastern 

Cape communal areas, and therefore is hard to draw any conclusions. It is expected that this 

population will grow considering that pork meat is locally regarded as a good protein source. 

4.2.5. Equines (Page E) 

Horses remain in the rural areas as an important mean of transportation. Over 65% of horse 

owners reportedly used them as transports. Considering the poor public transportation net-

work in rural South Africa this situation is obvious and is easily corroborated by field obser-

vations. Also, apparently horses are not commonly used as working animals (like e.g.: for 

plowing) but this situation has probably to do with land quality and the relatively low fre-

quency of crop fields and plantations in communal land, where land is used for grazing ani-

mals.  

Regarding sanitary aspects, the most mentioned disease is strangles, followed by dourine and 

African Horse Sickness. The latter, an endemic South African disease has reportedly affected 

14% of all horse farmers. This information although obtained in a pilot study of limited cov-

erage gives the very first idea of a possible prevalence of the disease in communal areas in the 

Amathole District Municipality of the Eastern Cape of about 10%, while the country has been 

declared as with confirmed clinical infection by the OIE since 2005 

(http://www.oie.int/wahis/public.php?page=country_reports&year=2009, Accessed 05 Febru-

ary 2010). It needs to be emphasized that this is self reported disease presence by farmers 

with all the problems that this may arise that include wrong diagnostics, recall bias and ques-

tionnaire related issues. Also, this is the first indicator of the coverage of the African horse 

sickness vaccination. The apparent coverage is roughly of 50%, a considerably high coverage, 
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although in comparison to the rabies campaign of dogs and cats (80% coverage reported in 

this pilot census) the results are not optimal.  

4.2.6. Poultry (Page G) 

The population results confirms the fact that the most frequent poultry species is chicken fol-

lowed by far by other like ducks, goose and turkeys. Also the presence of predominantly 

small flocks is as well confirmed, being 95% of the chicken flocks of 25 or less animals. It 

must be taken into consideration the high variability in poultry population in an area where 

50% of the farmers reported high chicken mortality events. This cross sectional pilot is a 

snapshot of an extremely dynamic poultry population subjected to very fast changes. 

In terms of use, poultry is used as feed source by 60% of the farmers. Contrasting is the situa-

tion of the other poultry species considered, where none of the given alternatives fitted the 

intended use and an extremely low response rate was achieved with less than 10%. The hous-

ing habits showed low percentage of poultry being caged full time (5%), a factor that is likely 

to facilitate the transmission of infectious diseases and the contact between poultry species 

both domestic and wild. Over 80% of farmers reported to have their poultry free or only par-

tially confined (mostly at night). Field observations indicate that poultry species mix them-

selves in rural areas allowing contact with wild species. 

Four questions were asked related to sanitary status. The first was related to chick mortality 

and half of the farmers informed of high chick mortality events. Independently 62 and 21% of 

farmers informed to have suffered from Newcastle disease or avian influenza. This informa-

tion must be observed with caution considering that is unlikely that farmers in this rural 

communities have the expertise to recognize and identify the cause of poultry mortality, espe-

cially considering that clinical signs may appear similar to the non-experienced eye. In conse-

quence the most valuable piece of information is that farmers do report high mortality in 

chicks and that at some degree they are aware of the threat of Newcastle diseases and avian 

influenza. Surprisingly over 25% of farmers declared to have vaccinated their poultry against 

Newcastle disease. Currently the SVS do not sponsor any Newcastle disease awareness or 

vaccination campaign and therefore, if the information provided is correct, this could mean 

that farmers are aware of the threat of Newcastle disease and that they are taking independent 

measures to protect their poultry from this threat. A possible next step would be to evaluate 

the source and type of these vaccines and the vaccination scheme used. Apparently poultry 



61 

  

species are the most commonly used source of protein in rural areas being therefore recom-

mended to start campaigns against the most common threats to this production (viral diseases) 

to ensure appropriate nourishment in rural communities. The reported use for food of the dif-

ferent species collected in this study can be seen in annex A.8. 

4.2.7. Dogs and cats (Page H) 

This study represents the first evaluation of pet ownership in the communal areas in South 

Africa and the Eastern Cape. It is interesting to find that approximately 80% of communal 

farmers own dogs or cats. The information received by this pilot exercise in contradictory in 

terms of rabies vaccination coverage and disease prevalence. It is generally accepted that a 

vaccination coverage of over 70% should be reached to control rabies in dogs (Knobel et al., 

2005). The Limpopo Province presented a yearly average dog rabies vaccination cover of 

39% with a great yearly variation from 4 to 60% (Cohen et al., 2007). For the reported use, 

the data here discussed is the first insight to the use given to dogs being mostly as guardian 

dogs but also and secondarily for hunting. The use of dogs as sheepherders was rarely men-

tioned.  

Dog population control is not a priority objective of the SVS, which focuses more on the sani-

tary aspects and mainly on rabies. The proportion of pets castrated, neutered or spayed is very 

low meaning that most of the animal population is apt for breeding. In relation to the human 

population, the joint reported total for both study wards is of 16,426 persons 

(http://www.demarcation.org.za/, accessed 02.05.2010). If a ratio is generated by dividing the 

total dogs or cat number in the area by the total human population (animal population / human 

population) an “animal / human” ratio can be constructed. This ratio is of 1:5 for dogs and 

1:20 for cats, figure similar of previously reported dog / human ratio of 1:7 in the Limpopo 

Province (Cohen et al., 2007) or of 1:6.5 in Zimbabwe (Brooks, 1990).  

Using these ratios the first estimation can be produced for animal numbers in communal areas 

of the Eastern Cape. Both study Local municipalities have a reported human population of 

44,450 for Great Kei and 255,063 for Mbashe. Using the above mentioned ratios, it would be 

then expected to find approximately 9,500 and 2,000 dogs and cats respectively in Great Kei 

and 54,000 and 12,000 dogs and cats respectively in Mbashe. This raw figure need to be con-

trasted with rabies vaccination numbers of the regularly done vaccination campaigns. 
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Abstract 

The Eastern Cape in South Africa is in need of a livestock census with special focus on their 

communal areas. As part of this activity a pilot study produced valuable data describing the 

livestock population in the area. The areas considered were ward no. 3 in the Great Kei Local 

Municipality (LM) and ward no. 4 Mbashe LM. 2083 farmers were found in the area owning 

over 31,000 sheep, 6,000 goats and 5,000 cattle. Most farmers owned small herds (less than 7 

cattle and goats) with some exceptions especially in sheep (average ~35) with some flocks of 

up to 400 sheep. The main uses were traditional (for ceremonies) in cattle and goats (72 and 

79% respectively) and meat production (89%) in sheep. The most prevalent sanitary problems 

faced by cattle farmers were ticks diseases (56% over all, up to 71% in one area). Cattle dip-

ping tanks were used regularly by half (52%) of cattle farmers. Internal parasites were the 

greatest problem for sheep and goats farmers (52%). For all three livestock species mentioned 

reproductive problems were approx. 28%. Sheep scab was reported as a problem by approx. 

70% of sheep farmers remaining a big concern for the State Veterinary Services. In terms of 

breed between 40 and 50% of all farmers reported to own mixed/local breed animals with 

very low numbers of pure breeds among them Brahman cattle and Doehne merino sheep. Re-

search is required to further characterize livestock herds and animal production aspects to-

wards further poverty alleviation measures. 
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5.1. Introduction 

Animal farming systems in Africa are unique and different to the systems known in areas like 

in Europe, the U.S.A. or Australia. Therefore farming concepts and animal diseases manage-

ment systems have to be adjusted to account for this environment. One of the major pre-

requisites is a proper description of the animal population within a region. Therefore an ani-

mal census is a key requirement for such an undertaking.  

Farming concepts in the Eastern Cape can be categorized as either “commercial” or “com-

munal”, under the so called “dual economy” concept (Bembridge and Tapson, 1993). The 

commercial approach is more like a traditional western farming style, where land is owned by 

a particular person or enterprise and the effort is aimed to an efficient production and com-

mercialization of the produced goods depending on the species farmed in each particular pre-

mise. These farms usually cover big areas and can be grouped into farming associations or 

similar entities. The second farming category and the relevant for this paper, is the communal 

farming concept (Masika and Mafu, 2004) (also known as developing, rural, or traditional 

farmers) where production is considered of low productivity and poor management (Masika 

and Mafu, 2004).  

Whereas only fourteen percent of South African land is allocated to communal farming, there 

is more livestock in the communal than in the commercial sector (41-52% of cattle, 12.1% of 

sheep and 70-72% of goats) (Palmer and Ainslie, 2002; Anonymous, 2006). In the Eastern 

Cape 5 of the 12 million ha used for agriculture is under communal tenure, being 3 million ha 

used primarily for livestock grazing (Anonymous, 2007d).  

Communal farming organization is different from commercial farms. In communal farming 

only croplands are formally allocated to individual households/owners, while the grazing 

areas are shared by members of a community (Palmer and Ainslie, 2002), generally organized 

in a village. Animals are individually owned but graze on the community land (Mokantla et 

al., 2004). Difficulties arise because the rangeland is shared, therefore extensive overgrazing 

has been seen in  some communal farming areas (Kiguli et al., 1999; Palmer et al., 1999).  

Milk or beef production is not the priority in communal farming therefore the motivation for 

maintaining a sustainable rangeland is weaker than for commercial farmers (Palmer et al., 

1999). The communal sector contributes minimally to the formal beef sales, the most impor-

tant livestock related activity (Palmer and Ainslie, 2002) among with milk and hides. This can 
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be explained by the fact that communal farmers keep livestock for a variety of reasons besides 

beef production including milk production, draft power and for cultural purposes (Palmer et 

al., 1999; Masika and Mafu, 2004; Mapekula et al., 2009; Rumosa Gwaze et al., 2009a). This 

result in low productive animals kept in high numbers by individual owners (Mokantla et al., 

2004; Sebei et al., 2004). Furthermore most of their livestock, especially goats are almost 

completely slaughtered in the informal sector for local consumption (Sebei et al., 2004; Ru-

mosa Gwaze et al., 2009a) 

The communal sector has a substantially higher human population per unit area than the 

commercial sector and usually experiences lacks of proper infrastructure like access roads, 

water supply, electricity, fences, etc (Anonymous, 2007a). In recent years, much effort has 

been done to improve the support infrastructure in the communal areas, with the aim of insert-

ing and promoting them towards the commercial network and improving the quality of live-

lihoods through higher incomes and thus reducing the poverty levels in the area. Most com-

munities have access to dipping tanks (Masika et al., 1997; Rikhotso et al., 2005; Moyo and 

Masika, 2009) for cattle and some for sheep that provide regular free dipping services with 

acaricides against ticks and mites.  

The main objective of this paper is to present the findings of a study in one selected commun-

al area in the Eastern Cape in particular reference to the most abundant livestock populations 

(cattle, sheep and goats) and to identify some of the population characteristics in terms of 

breed, intended use given to animals and sanitary status. For this, data was collected in 2008 

during a pilot census study from highly neglected communal areas in the central and north-

eastern region of the Eastern Cape Province.  

5.2. Material and Methods  

5.2.1.  Study area 

Data from Mbashe and Great Kei wards was used for this study. Both are located in the Ama-

thole District Municipality. One of the selected areas was ward no. 3 of the Great Kei Local 

Municipality (LM). The second is ward no. 4 of the Mbashe LM (Figure 5.1). Both wards are 

examples of the areas known as former Ciskei and Transkei respectively and today represent 

almost exclusively rural developing farmers known as “communal farmers”. 
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Ward no. 3 is a relatively small ward with only 40.6 sq. km. from the 1,736 sq. km of the 

Great Kei LM. The average Great Kei ward surface is of 289.3 sq. km. Ward no. 4 Mbashe is 

an average ward in terms of size for the Mbashe LM with 122.8 sq. km. The Mbashe LM has 

a surface of 3,050 sq. km and an average ward size of 117.3 sq. km 

(www.demarcation.com.za, Accessed in 28 October 2009).  

A B

Lesotho

Swaziland

Botswana

Namibia

Zimbabwe

Mozambique

Eastern Cape Prov.

Amatole DM

Partially based on mapsavailable at theMunicipal Demarcation Board of South Africa web page in www.demarcation.org.za.  

Figure 5.1.:  South Africa, the Eastern Cape Province and the approximate location of both study areas (A: 
ward no. 3 Great Kei Local Municipality (LM), B: ward no. 4 Mbashe LM) in the Amathole Dis-
trict Municipality (DM). 

5.2.2. Questionnaires 

Animal information was gathered by means of personal interviews and paper questionnaires. 

Each questionnaire consists of seven pages, one for each species or species group of interest 

plus a cover page with general information. In this paper only selected sections were pre-

sented. The cover page collected information on the location (area, ward, village and GIS 

readings), farmer information (name, contact data) and general animal ownership data. Each 

other section addressed specific information for cattle, sheep and goats. Questions were de-

signed as broad in their meaning to allow easy understanding by farmers in the area. The 

questionnaire consisted of closed, semi closed and open questions. The questionnaires were in 

English but the interviews were conducted in Xhosa by English / Xhosa native speakers from 
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the State Veterinary Services (SVS) personnel. Xhosa is the language spoken by over 90% of 

the local population in the research area (www.demarcation.com.za, Accessed in 28 October 

2009). Each interview had an average duration of approximately 7 minutes. 

5.2.3. Data collection, database and data analysis 

Two SVS personnel teams performed the field work data collection. Basic training through 

meetings was organized for data collectors. All households on each ward were approached 

and only household data were at least cattle, sheep or goats were owned were used for this 

paper. The data collection was completed through interviews to the head of household if poss-

ible. The field work operations were concentrated in seven days.  

A Microsoft Access (2003, Microsoft Corporation. Redmond, WA, U.S.A.) database was de-

signed to store and organize the questionnaire information. Data was analyzed using SAS 

software 9.13 TS Level 1M3 (c2002 - 2003. SAS Institute Inc. Cary, NC, U.S.A). Descriptive 

statistics are provided for cattle, sheep and goats in the area. Specific interest is given to herd 

size, breeds present, reported use, dipping tank (cattle and sheep) / shearing shed use (sheep) 

and sanitary aspects. The Wilcoxon test (Altman, 1991; Dohoo et al., 2010) was used to sta-

tistically compare all three species herd size between wards at a 0.05 significance level. Re-

ported use and sanitary aspects were compared between wards using Chi square test (Thrus-

field, 2005; Dohoo et al., 2010) at a 0.05 significance level.  

5.3. Results  

The database contains information on valid information 2,083 farmers (792 from ward no. 3, 

and 1,291 from ward no. 4), a complete enumeration of all animal owners in the study area. 

The number of farmers and the number of animals per livestock species are presented in table 

5.1. Data was stratified due to regional differences in terms of animal ownership on each of 

the studied areas. Livestock is concentrated in ward 4 with approx. 31,000 sheep, over 5,300 

goats and 3,700 cattle. Ward no. 3 presented lower totals. Contrastingly it was observed that 

cattle herd size is slightly larger in ward no. 3. Statistically significant differences were found 

when comparing sheep and goats population herd size (table 5.1).  
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Table 5.1.:  Cattle, sheep and goats population per ward in February 2008 in ward no. 3, Great Kei Local Mu-
nicipality and ward no. 4 Mbashe LM. Amathole District Municipality, Eastern Cape Province. 
South Africa. 

 
Ward # 

farmers 
# 

animals 

Herd size  

 Mean Median Max Coefficient 
of Variation 

Wilcoxon 
test 

Cattle  3 273 1,829 6.7 5 46 92.8  
 4 677 3,714 5.5 4 36 76.2 0.0869 
Sheep  3 5 20 4.0 2 10 86.6  
 4 892 31,156 34.9* 18 489 134.6 0.0009* 
Goats  3 195 1,362 7.0 4 37 99.8  
 4 713 5,358 7.5* 6 131 104.0 0.0033* 
*: statistically different results between wards for the same species using Wilcoxon test at P<0.05. 

 
Cattle population shows lower coefficient of variation than in other species. There were no 

statistical differences observed between both study wards for cattle, but a difference for goats 

was found. Note the almost total absence of sheep in ward no. 3.  

Figures 5.2, 5.3 and 5.4 describe the distribution of cattle, sheep and goats respectively for 

both wards except for sheep were only ward no. 4 is described. In figure 5.2 highly right 

skewed distributions of herd sizes are illustrated with high numbers of farmers with small 

cattle herds. In terms of absolute numbers there are more farmers with small herds in ward 

no. 4, being the amount of large herds similar in both wards.  

 

Figure 5.2.:  Cattle herd size of communal farmers in February 2008 in ward no. 3 Great Kei Local Municipali-
ty (LM) and ward no. 4 Mbashe LM, Amathole District Municipality, Eastern Cape Province. 
South Africa. 

 



69 

  

Figure 5.3 shows the same pattern although there are large flocks adding up to 489 sheep (ta-

ble 5.1). The figure is truncated for illustrative purposes up to herds of 250 sheep.  

 
Figure 5.3.:  Sheep flock size of communal farmers in February 2008 in ward no. 4 Mbashe Local Municipali-

ty, Amathole District Municipality, Eastern Cape Province. South Africa. Sheep flock size graphic 
truncated at size 250, leaving 5 flocks out.  

 

Figure 5.4 shows very similar situation for both wards represented, although ward no. 3 has 

more middle sized herds (around 30 goats) and ward no. 4 larger herds. Figure 5.4 is trun-

cated for illustrative purposes at herd size of 61 goats. 
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Figure 5.4.:  Goat herd size of communal farmers in February 2008 in ward no. 3 Great Kei Local Municipality 

(LM) and ward no. 4 Mbashe LM, Amathole District Municipality, Eastern Cape Province. South 
Africa. Goat herd size graphic truncated at size 61, leaving 1 herd out. 

Table 5.2 presents the herds’ composition in terms of use as reported by farmers. The so 

called traditional use is the main reported use for cattle and goats.  

Sheep were reported as mainly used for meat production although closely followed by tradi-

tional use. Contrastingly breeding was the least reported use given to any of the three species. 

Several differences can also be observed between wards in cattle and goats use regarding 

meat and milk production. Traditional use, meat and milk production in cattle and goats plus 

breeding in cattle were tested (Chi-square test) and found significantly different when com-

paring ward no. 3 with ward no. 4 (P<0.001). Traction in cattle, breeding in goats and all 

sheep uses were not statistically tested due to low sample size. The health situation of the li-

vestock population is described in table 5.3. For cattle the status regarding tick diseases, con-

dition loss and reproductive problems was requested. For sheep and goats general health as-

pects were recorded (internal parasites, tick diseases, conditions loss and reproductive prob-

lems) plus the sheep scab situation specific for sheep. Regarding the sanitary status between 

wards it can be seen that a higher percentage of farmers in ward no. 4 reported problems in all 

species and aspects. 
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Table 5.2.:  Communal cattle, sheep and goats reported description in February 2008 in ward no. 3, Great Kei 
Local Municipality and ward no. 4 Mbashe LM. Amathole District Municipality, Eastern Cape 
Province. South Africa.  

Reported Use Ward 3 (n=273)  Ward 4 (n= 677) n = 950 
Cattle  Farmer # (%)  Farmer # (%) Farmer # (%) 

Traditional*  170 (62.27) 516 (76.22) 686 (72.21) 
Meat production* 98 (35.89) 553 (81.68) 651 (68.53) 
Milk production* 49 (19.94) 474 (70.01) 523 (55.05) 
Traction 2 (0.73) 449 (66.32) 451 (47.47) 
Breeding* 7 (2.56) 61 (9.01) 68 (7.16) 
    

 Ward 3 (n=195)  Ward 4 (n= 713) n = 908 
Goats Farmer # (%)  Farmer # (%) Farmer # (%) 

Traditional* 129 (66.15) 590 (82.74)  719 (79.18) 
Meat production* 65 (33.33) 606 (84.99) 671 (73.89) 
Milk production* 15 (7.69) 295 (41.37) 310 (34.14) 
Breeding 0 48 (6.73) 48 (5.26) 
    

 Ward 3 (n=5)  Ward 4 (n= 892) n = 897 
Sheep Farmer # (%)  Farmer # (%) Farmer # (%) 

Meat production 2 (40.00) 804 (90.13) 806 (89.85) 
Traditional 1 (20.00) 691 (77.46) 692 (77.14) 
Milk production 0 496 (55.60) 496 (55.29) 
Wool 0 299 (33.52) 299 (33.33) 
Breeding 0 62 (6.95) 62 (6.91) 
*: Significant differences found (Chi-square test P<0.05) between wards 

 

All conditions were found to be significantly different between wards (Chi-square P<0.0001), 

with the exception of sheep scab that was not tested due to low sample size. The most men-

tioned sanitary problems were tick diseases and condition loss in cattle, internal parasites and 

tick diseases in sheep and goats. 

Table 5.3.:  Communal cattle, sheep and goats sanitary aspects description in February 2008 in ward no. 3, 
Great Kei Local Municipality and ward no. 4 Mbashe LM. Amathole District Municipality, East-
ern Cape Province. South Africa. 

 Ward 3 (n=273)  Ward 4 (n= 677) n = 950 
Cattle Farmers no. (%)  Farmers no. (%) Farmers no. (%) 
Tick diseases* 54 (19.78) 481 (71.04) 535 (56.32) 
Condition loss* 37 (13.55) 467 (68.98) 504 (53.05) 
Reproductive problems* 20 (7.32) 250 (36.92) 270 (28.42) 
    
 Ward 3 (n=215)  Ward 4 (n= 1057) n = 1271 
Sheep and Goats Farmers no. (%)  Farmers no. (%) Farmers no. (%) 
Internal parasites* 13 (6.04) 648 (61.30) 661 (51.97)  
Tick diseases* 33 (15.34) 567 (53.64) 600 (47.17) 
Condition loss* 14 (6.51) 520 (49.19) 534 (41.98) 
Reproductive problems* 6 (2.79) 349 (33.01) 355 (27.91) 
    
 Ward 3 (n=5)  Ward 4 (n= 892) n = 897 
Sheep only Farmers no. (%)  Farmers no. (%) Farmers no. (%) 
Sheep scab  1 (20.00) 622 (69.73) 623 (69.45) 
*: Significant differences found (Chi-square test P<0.05) between wards 
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48.1% of cattle were reported as local mixed breed. It is a very rare situation to have pure 

breeds in communal areas due to unrestricted mating seasons consequently few farmers re-

ported pure breeds naming Brahman with 6% and Bonsmara and Nguni both present in ap-

proximately 3% of cattle herds. Finally 2% of owners reportedly owned Holstein cows. It is 

important to note that 374 (~40%) of cattle owners failed to inform the breed of their cattle.  

For sheep 45% were reported as local mixed breed flocks. Only two pure breeds were re-

ported being Döhne Merino and Merino with 1 and 0.4% of farmers respectively. The remain-

ing 53.6% of sheep farmers did not inform on the breed of their sheep. Similarly in goats 41% 

of farmers owned local mixed breed, being the only observed goat breeds Boer and Angora 

informed by 2.4 and 0.2% of goat owners respectively. Also 56.9% of goat owners failed to 

report the breed of their herds.  

The percentage of participating cattle and sheep herds in dipping tanks (to control ticks in 

cattle and treat for sheep scab in sheep) plus the participation of sheep farmers in shearing 

shed projects was reported. Over all in both wards (498) 52.4% of cattle farmers took regular-

ly to their local dipping tank. Similarly 400 sheep farmers took their animals regularly to their 

local sheep dipping tanks, amounting to a 31.5% of the sheep herds. Finally 23.5% of sheep 

owners (299) participated in shearing shed projects, were wool is collected and commercia-

lized. 

5.4. Discussion  

The Great Kei and Mbashe LM are for historical reasons part of the most neglected agricul-

tural areas of South Africa and the Eastern Cape. These areas have limited access to produc-

tion resources (Anonymous, 2007b, 2008). The animal population of the communal sector has 

been estimated for years based on historic counts and old censuses carried out by Departmen-

tal officials’ pre 1994, indirect information sources like dipping tank registers, vaccination 

campaigns and other information sources. No over all animal estimation procedure has taken 

place in the last years. Approximate figures are usually provided based on the 2001 agricul-

tural survey acknowledging for lack of exact numbers for the communal areas (Anonymous, 

2006).  

The description of the animal population of an area is the first step in understanding its dy-

namics and determine the presence of structures and sub structures that could determine it 

(FAO, 2005). The data presented included cattle, sheep and goat population and its sub popu-
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lations. Animals were grouped at the ward level, having animals within a ward good contact 

possibilities while sharing grazing land (Rumosa Gwaze et al., 2009a).  

5.4.1. Herd size structure 

In both wards studied the average cattle herd size was less than 7, situation observed in small-

holder dairy systems in Kenya (Bebe et al., 2003) but slightly lower than what observed in 

dairy systems in the Eastern Cape. Mapekula et al (2009) found approximately 9 to 13 cattle 

per herd. In different studies focusing on communal farmers, cattle herd size was found to 

fluctuate within 2 to 22 (~11 average) cattle per herd (Mwale and Masika, 2009; Rumosa 

Gwaze et al., 2009a; Nqeno et al., 2010). 

Goat flocks were on average less than 13 (median 4-6) therefore prevailing small animal 

groups. These results are in line with previous studies that found an average of 10, 14 and 18 

goats per flock in other Eastern Cape communal areas (Masika and Mafu, 2004; Mwale and 

Masika, 2009; Rumosa Gwaze et al., 2009b).  

The exception to small flocks were sheep, were the average observed flock was 35. Although 

present in large numbers (over 31,000) sheep were only present in one of the study wards, a 

sign of its dependence of open grasslands and other agro ecological factors in ward no. 4 

Mbashe LM. Areas where low to none sheep presence was encountered were also reported in 

the Centane DM in the Eastern Cape where only 1.6% of farmers owned sheep (Mwale and 

Masika, 2009) and in the Amathole DM, Alfred Nzo DM and Chirumanzu area (Zimbabwe) 

with an average flock size of 3.3, 4.6 and 0.1 respectively (Rumosa Gwaze et al., 2009b).  

In terms of herd size distribution, it is evident that farmers tend to have small groups of ani-

mals. This results in a right skewed distribution which fits a log-normal distribution. This sit-

uation is regularly reported although only in form of average herd size numbers (Masika and 

Mafu, 2004; Mapekula et al., 2009; Rumosa Gwaze et al., 2009a; Nqeno et al., 2010), abso-

lute animal numbers (Makgatho et al., 2005) or through herd size ranges and percentiles 

(Mwale and Masika, 2009). Therefore these structures (distribution shapes) should be taken 

into account if population data is used for further statistical (model) analyses (Thrusfield, 

2005). 
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5.4.2. Dipping tanks and shearing sheds use 

Regular dipping was reported by approximately half (~52%) of cattle farmers. These results 

are supported by recent literature, where it is mentioned that some  rural subsistence farmers 

(Rikhotso et al., 2005) or 30.5% (Moyo and Masika, 2009) participate in the official dipping 

activities. These figures contrast strongly with the 98% of cattle owners participating in cattle 

dipping tanks in the central Eastern Cape (Masika et al., 1997) more than one decade ago and 

could represent that the farmers participation in dipping program is being reduced in time or 

that there are regional differences in the dipping-participation rate. Dipping cattle to control 

ticks and tick-borne diseases is done regularly at no cost for the farmers. This procedure, be-

sides being a key support activity to farmers, enables access to cattle and therefore allows 

early detection of diseases (Anonymous, 2008). This means that at least for the studied areas, 

the coverage of dipping is not ideal and therefore the risk of ignoring a disease would be in-

creased. Reasons for not participating in state supported dipping range from risk of loosing 

animals in the procedure (drowning), long distances traveled by animals, to perceived lack of 

effectiveness of the treatment (Rikhotso et al., 2005).  

5.4.3. Livestock breed characterization 

In this study, all pure breeds for cattle, sheep and goats were rarely encountered and animals 

were identified as local mixed breed. These results contrast with findings in the North West 

Province where multiple pure breed species were found in large numbers (Makgatho et al., 

2005). Of special interest is the case of Nguni cattle that although recognized as an breed par-

ticularly adapted to South Africa (Mapekula et al., 2009; Marufu et al., 2010), it is still very 

rare among communal farmers with less than 3% of farmers reporting owing any Nguni ani-

mals. Other studies have reported very low presence of Nguni cattle (<1%) (Makgatho et al., 

2005) to somewhat higher presence up to 15% of the studied animals in an Eastern Cape multi 

stage sampling study (Nqeno et al., 2010). The presence of this sturdy species should be 

therefore increased in communal areas to help improve productivity in the region (Marufu et 

al., 2010). Some authors consider that there has been little efforts to incorporate Nguni cattle 

into the communal sector (Mapekula et al., 2009). As a matter of fact there are ongoing sup-

ports projects to introduce Nguni breeds in the area, like the “Bulls Scheme” in the Livestock 

Production Improvement Program 

(http://www.agr.ecprov.gov.za/index.php?module=sd_programmes&id=12, accessed 18 Jan-
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uary 2010). The findings of very low presence of dairy breeds has been also described pre-

viously with small numbers of Holstein and Jersey breeds, probably due to the difficulty of 

these breeds to adapt to local conditions (Mapekula et al., 2009). Goats pure breeds were also 

rarely encountered in this study, situation that contrasts with previous reports of over 70% of 

farmers owning Nguni goat genotypes in the Amathole DM (Rumosa Gwaze et al., 2009b). 

These differences could speak of high local variation in terms of goat breed ownership even at 

the DM level. 

5.4.4. Livestock reported use 

Regarding cattle intended use, over 70% reported to use them traditionally, meaning for tradi-

tional rituals, festivities like weddings and as also as a form of saving (banks). This is fol-

lowed closely by meat (68%) and milk (55%) production. These uses have been previously 

reported in the literature (Mapekula et al., 2009) even though not necessarily quantified. Al-

though cattle is commonly mentioned as a source of meat, the slaughter of animals for con-

sumption occurs rarely mostly for festivities. On the other hand milk consumption is fairly 

common and for self consumption (Mapekula et al., 2009). Cattle used for traction (i.e. plow-

ing, transport, etc.) was reported by almost half of the farmers, a number in line with the high-

ly unspecific percentages reported in the past that range from 18 to 100% of communal far-

mers in South Africa (Fowler, 1999). 

Goats are used for multiple purposes as found in this study. By far the most common use giv-

en to goats were Xhosa traditional uses as part of the transition ritual were “a boy becomes a 

man” and meat production, both commonly described among communal farmers (Masika and 

Mafu, 2004; Sebei et al., 2004; Rumosa Gwaze et al., 2009b, a) among several other uses. 

The least important use reported was breeding, a figure concordant with previous reports that 

farmers give low importance to this activity (Rumosa Gwaze et al., 2009b) and leave animals 

to breed freely (Mokantla et al., 2004). Goat milk production was observed to be relatively 

low with 16.8% of farmers, in comparison to previous reports of two thirds of goat farmers 

milking their goats (Masika and Mafu, 2004). These findings contrast with reports of only 3% 

of goat farmers milking their goats in the neighboring Limpopo Province (Tefera et al., 2004). 

Apparently there is large regional and local variation in the goat milk consumption patterns. 

In sheep results were similar although sheep milk production was reported by one third of the 

farmers, only for self consumption. Formal wool production was observed only in areas 
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where shearing shed projects function, being these still limited to some villages in the Mbashe 

LM.  

5.4.5. Livestock sanitary status 

General sanitary aspects were collected in this study, reported directly by the farmers. It is not 

surprising that tick-borne diseases (gallsickness, heartwater and redwater) reported as herd 

prevalence were the most reported sanitary problem and was followed by condition loss and 

subsequently by reproductive problems, a most likely a consequence of both the previous 

conditions. Moreover these results are subjective farmers’ appreciations and must be taken 

into consideration with caution. Besides these limitations, it can be stated that more than half 

of cattle farmers report at least health problems related to ticks and ticks diseases, remaining 

this top priority for intervention measures (Anonymous, 2006, 2008) for the local govern-

ment. It is likely that if the burden of tick infestations and tick borne diseases are reduced the 

general condition will improve and consequently the reproductive problems will be reduced.  

Similar results were obtained for both sheep and goats together. The first sanitary aspect ap-

pears to be the presence of internal parasites. This situation has been previously described for 

the northwestern Free State (Tsotetsi and Mbati, 2003). Ticks and tick diseases remained a 

considerable sanitary issue reported by almost half of sheep and goats owners followed also 

by condition loss (~42%). Interestingly almost one third of sheep farmers informed reproduc-

tive problems (described as lack of lambs / kids and / or abortions). Further investigations are 

required to determine if the cause of these problems is tick related or other conditions are af-

fecting the reproductive health of sheep and goats. The focus should be maintained in tick 

control either through dipping activities or other control measures. Sheep scab, although 

treated regularly through dipping and other mite control measures is still very common, being 

reported as a problem by almost 50% of sheep farmers. To the knowledge of the researchers 

this is the first estimate of the spread and prevalence of this disease in the Eastern Cape.  

5.4.6.  General considerations 

The main aspect to take into consideration and that raises difficulties at the moment of extra-

polating these results into a broader area of the Eastern Cape, is that the wards were not ran-

domly selected and were chosen based on practical issues like accessibility and presence of 

cooperative SVS personnel. As a consequence of this, two relatively small wards were se-
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lected that were well connected to the SVS office in the area. This could introduce bias on the 

support outreach of the SVS or at least in the farmers access to commercialization networks 

so scarce in the area (Gutierrez-A, 1986; Rumosa Gwaze et al., 2009a). A second aspect was 

the lack of a sampling frame, a necessary element for most traditional sampling strategies 

(Thrusfield, 2005). Consequently a complete enumeration effort was implemented.  

In general terms, farmers see the role of the SVS as a provider of free support and consulting. 

The SVS provides the local communal farmers with free dipping materials (Masika et al., 

1997; Rikhotso et al., 2005), primary animal health care plus free vaccination and treatment 

of cattle, sheep and pets (for anthrax, sheep scab and rabies respectively) (Anonymous, 2008). 

Therefore farmers may have a positive view of the SVS and therefore share their animal in-

formation. This in addition to the fact that in South Africa no taxes are paid for animal tenan-

cy as described in other African countries (Moritz, 2005). Therefore no reason for a systemat-

ic reduction or omission of the number of livestock reported was found adding further validity 

to this study.  

Although not a representative sample, this study provides invaluable insight in the real situa-

tion of communal farmers and can be used as a source of information for further implementa-

tion of support measures and disease and control eradication campaigns. Further research is 

recommended to determine underlying agro ecological and risk factors associated to the major 

health issues encountered in this study. 
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Abstract 

There is an urgent need for a livestock census in communal areas of the Eastern Cape Prov-

ince, South Africa. This study focuses on the description of the cattle, sheep and goat popula-

tion with emphasis on the livestock distributions and population characteristics in a pilot 

study in two wards in communal farm land. In one ward sampled homogeneity was found in 

the cattle and goat population. Contrastingly sheep and goats in another ward were found he-

terogeneous and only cattle showed homogeneity. As a consequence the use of a simple ran-

dom sampling strategy for the livestock population can be recommended in one ward whereas 

a more complex stratified random sampling strategy is recommended for the other. The or-

ganization and logistics costs must be taken into consideration when organizing a livestock 

census. Therefore the observations of this study prepare the decision on sampling schemes for 

future census activities. The possibility of using a complete enumeration census should not be 

discarded especially in heterogeneous livestock population areas where the organization of a 

complex sampling strategy can prove to be time consuming and complicated to be executed in 

field conditions. 
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6.1. Introduction 

Approximately 40% of the Province of the Eastern Cape, South Africa corresponds to com-

munal land (Anonymous, 2006). The communal farming organization is different from com-

mercial western style- farms and production is considered of low productivity and poor man-

agement (Masika and Mafu, 2004). In communal farming the grazing areas are shared by 

members of a community (Palmer and Ainslie, 2002), generally organized in a village within 

a ward. Because the rangeland is shared extensive overgrazing has been seen in most com-

munal farming areas (Kiguli et al., 1999; Palmer et al., 1999). Furthermore there are more 

cattle (41-52%) and goats (70-72%) in the communal than in the commercial sector (Palmer 

et al., 1999; Anonymous, 2006) and also “significantly high numbers” of sheep in certain 

areas (Mapekula et al., 2009).  

Communal grazing areas have been described to some extend (Rumosa Gwaze et al., 2009a; 

Nqeno et al., 2010) and usually farmers own small stock numbers with remarkable exceptions 

with farmers reporting over 100 goats or sheep. Multiple species ownership is a common situ-

ation (Mapekula et al., 2009) with farmers frequently owning a combination of cattle, goats, 

sheep, pets, poultry and sometimes horses and pigs. Animal ownership is important in most 

rural cultures in South Africa and also an important source of feed and income (Rumosa 

Gwaze et al., 2009a). On the other hand, villages themselves have not been properly described 

in the area. According to Statistics South Africa (Anonymous, 2007a) in the Great Kei Local 

Municipality (LM) 38% of households are “traditional dwellings” and 43% have piped water 

access inside the dwelling or yard. As an additional example, in the Mbashe LM 79% of 

households are “traditional dwellings” and 7.6% of the population have piped water inside the 

dwelling or yard. These figures indicate that within these areas there is a strong heterogeneity 

in life style, infrastructure and access to services. 

An important project in the agenda for the Eastern Cape Province Department of Agriculture 

is the organization of an animal census for the province (Anonymous, 2007b, 2008). This is 

the first step towards ensuring proper vaccination programs, outbreak and animal health man-

agement strategies, monitoring and surveillance programs, risk factor analysis, early warning 

systems and other veterinary information needs. It is generally acknowledged that an agricul-

tural census should be done considering as many as possible local characteristics, being ne-

cessary to adjust general guidelines to local conditions (FAO, 2005). In a census in the tradi-

tional sense (i.e. enumeration of all subjects) the two main sources of errors are the process of 
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obtaining data itself (measurement error) as well as the errors due to the management of the 

census (logistic error). In contrast to a sample census we must add the sampling error, but 

taking into consideration the reduction in costs, planning and logistics (Levy and Lemeshow, 

1999; Dohoo et al., 2010). In this case it is recommended to use large samples or a modular 

approach for agricultural censuses acknowledging the potential benefits of a well conducted 

sample census (Colwell and Som, 2004).  

One of the key requirements to any census strategy is the collection of baseline information 

and the use of pilot projects to refine the strategies to be used (Levy and Lemeshow, 1999). 

The main objective of this paper is to provide additional findings to the average animal num-

bers by performing tests of homogeneity of variance for the number of cattle, sheep and goats 

in a communal farm land area in the Eastern Cape Province. This should be of use as back-

ground information for further census / sampling strategies or epidemiological modeling ef-

forts. 

6.2. Material and Methods  

6.2.1.  ECAISA pilot census 

This investigation is part of the Eastern Cape Animal Information System Amathole (ECAI-

SA), which is a pilot study for an animal census in the province. Two areas (wards) of central 

and Eastern Amathole DM were used in this study (figure 6.1). These areas correspond to 

ward no. 3 (area: 40.6 sq. km.) from Great Kei Local municipality (LM) and ward no. 4 (area: 

122.8 sq. km.) from the Mbashe LM. In ward no. 3 there are five villages (Belekumntwana, 

Lusasa, Mangqukela, Mzwini and Sotho) while in ward no. 4 seven villages were identified 

(Colosa, Esinqumeni, Gxara, Mbewuleni, Munyu, Mxhama and Timane).  
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Figure 6.1.:  The Amathole District Municipality, Great Kei and Mbashe Local Municipalities (LM) and ward 
no. 3 and ward no. 4, one from each LM. Figure includes all villages on each ward. 

The questionnaire used consisted of closed, semi closed and open questions, which were 

completed through personal interviews. Two State Veterinary Services personnel teams add-

ing up to 24 data collectors with basic training collected the data. All households in each ward 

were approached. For this study only households with at least cattle, sheep or goats were used 

for the further analyses. 2,179 questionnaires were completed for this purpose. Data was en-

tered by Statistics South Africa into a Microsoft Access database (2003, Microsoft Corpora-
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tion. Redmond, WA, U.S.A.). Data was analyzed using SAS software 9.13 (c2002 - 2003. 

SAS Institute Inc., Cary, NC, USA) and Microsoft Excel (2003, Microsoft Corporation. Red-

mond, WA, U.S.A.).  

6.2.2. Data Analysis 

Animal population data in this area is described as log normal. For further analyses, data 

therefore was log transformed and all results on the original scale may be named as geometric 

averages (Kirkwood, 1979). Using the GLM SAS procedure an analysis of variance was con-

ducted to compare the (geometric) average herd sizes of villages within each ward. If the 

global F-test identified a significant difference, the ANOVA / Tukey-Kramer test was used to 

specify which villages are varying in herd size (Searle, 1971). Significant differences are pre-

sented with a 5% level. 

As a way to provide more precise information regarding farmers’ herd / flock size distribu-

tions the Levene’s test for homogeneity of variance (Levene, 1960) was performed to com-

pare variances between villages within each study ward. If the global homogeneity hypothesis 

was rejected, pair wise comparisons were conducted. To hold the multiple significance level 

of  , the conservative Bonferroni principle (Altman, 1991) with the individual significance 

level k  being 05.0 and k the number of multiple comparisons was performed (k = 10 

for ward no.3; k = 21 for ward no. 4).  

6.3. Results 

6.3.1. Comparisons of cattle, sheep and goat flocks size  

In ward no. 3 Great Kei no significant differences in the herd sizes were found at the village 

level (table 6.1) for cattle and goats (p<0.05). In this area the number of sheep and sheep far-

mers is very low (5 farmers adding to 20 animals), not allowing for any statistical modeling. 

The (geometric) mean herd size for cattle ranged from 4 to 6. Goat flock size was found to be 

similar ranging from approximately 4 to 7 goats per herd.  
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Table 6.1.:  Herd size comparisons at the village level in ward no. 3 Great Kei Local Municipality, Eastern 
Cape. South Africa.  

 No. of  
farmers 

Analysis of Variance Homogeneity of Variance 

Villages Cattle Geometric mean herd size Geometric standard deviation 
Belekumntwana  30 6.0 2.15 
Lusasa  31 4.9 2.54 
Mangqukela  38 4.4 2.73 
Mzwini  87 4.0 2.26 
Sotho  109 4.9 2.54 
P-value  F-test 0.2763 Levene’s test 0.2123 
Villages Goats Geometric mean herd size Geometric standard deviation 
Belekumntwana  24 4.9 2.33 
Lusasa  26 3.7 2.36 
Mangqukela  27 6.6 2.31 
Mzwini  46 4.5 2.23 
Sotho  93 4.6 2.56 
P-value  F-test 0.2248 Levene’s test 0.5824 

 
In ward no. 4 Mbashe cattle herd size indicated no significant differences between the villag-

es. Herd size (geometric) mean varied from approx. 4 to 7 cattle. Contrastingly, significant 

differences for the goats and sheep population were found among villages (table 6.2) with 

p<0.0001 and p<0.0017 respectively. The herd size for goat varied from approx. 4 (Esinqu-

meni) to 7 goats (Colosa) per herd while sheep flock size ranged from approx. 12 (Colosa) to 

21 sheep (Munyu). 

6.3.2. Homogeneity testing of variance for cattle, goats herds and sheep flock size  

Variances were found to be homogeneous among villages in ward no. 3 (table 6.1) for goats 

and Cattle. Here the over all Levene’s test showed p-values of 0.2 and 0.6 for cattle and goats 

respectively. In ward no. 4 cattle population presented significant heterogeneity of variances 

in the over all Levene’s test (p=0.04). Multiple comparisons tests based on the Bonferroni 

principle failed to indicate significant sub groups for cattle in ward no. 4. Goats and sheep in 

ward no. 4 presented non significant differences (p=0.1 for both species).  
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Table 6.2.:  Herd and flock size comparisons at the village level in ward no. 4 Mbashe Local Municipality, 
Eastern Cape. South Africa. 

 No. of farmers Analysis of Variance Homogeneity of Variance 
Villages Cattle herd Geometric mean herd size Geometric standard deviation 
Colosa  23 4.4 2.49 
Esinqumeni  159 4.1 1.92 
Gxara  98 3.8 1.95 
Mbewuleni  83 4.5 2.15 
Munyu  123 4.8 2.18 
Mxhama  147 4.2 2.02 
Timane  49 4.5 1.93 
P-value  F-test 0.2471 Levene’s Test 0.0436* 
Villages Goat herd Geometric mean herd size Geometric standard deviation 
Colosa  34 7.1a 2.36 
Esinqumeni  156 4.3b 2.09 
Gxara  107 5.6ab 2.00 
Mbewuleni  72 5.9ab 2.24 
Munyu  133 6.9a 2.30 
Mxhama  163 5.3ab 2.00 
Timane  53 5.6ab 2.39 
P-value  F-test <.0001*  Levene’s Test 0.1275 
Villages Sheep flock Geometric mean flock size Geometric standard deviation 
Colosa  26 12.0d 2.74 
Esinqumeni  251 20.1c 3.25 
Gxara  120 14.9cd 2.80 
Mbewuleni  98 21.2cd 3.04 
Munyu  150 19.2cd 3.46 
Mxhama  188 19.8cd 3.14 
Timane  66 13.7cd 2.80 
P-value  F-test 0.0174* Levene’s Test 0.1393 

a,b,c,d: values with different superscripts within a column are significantly different (P<0.05)in the Tukey-Kramer test. *: 
significant value at the 5% level. 

6.4. Discussion  

This study describes both homogeneity and heterogeneity in animal population figures in the 

Amatole District Municipality, South Africa. In general the study area consists of different 

agro ecological regions. Ward no. 3 of the Great Kei LM represents an example of “sweet 

rangeland”, having euthrophic soils under semi arid conditions (Marufu et al., 2010). Ward 

no. 4 of the Mbashe LM is an example of “sour rangeland” with acid soils and higher rainfall 

(>600 mm) and high elevation (Marufu et al., 2010). Consequently animal populations are 

markedly different in both areas, making differences between them very clear, especially re-

garding specific herd / flock compositions at the village level. Therefore the emphasis in this 

study was set specifically directed at the village level within wards.  
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6.4.1. Ward no. 3 Great Kei  

In ward no. 3 both cattle and goats showed homogeneity of variance. Moreover cattle herd 

size was very stable among villages with a maximum variation in the geometric mean herd 

size of two animals. Based on this it was observed that cattle population is homogeneous 

among cattle farmers in the area. For goats the situation is similar although maximal average 

flock size variation was of approx. 3 goats and the geometric standard deviations from 2.2 to 

2.6. Furthermore no significant differences in the tested distribution parameters were identi-

fied, which lead to the conclusion that the structure of goat herds tends to be homogeneous 

among all villages in ward no. 3.  

Census strategies recommendations for this region can be elaborated based on these results. 

Ideally complete enumeration census is the recommended approach (FAO, 1995, 2005) al-

though as mentioned by Dohoo et al. (2010) the issue of time, resources and costs must be 

taken into consideration. With this specific condition of livestock distribution, which is ho-

mogeneous in both (geometric) herd / flocks mean and standard deviation, a simple random 

sampling (SRS) method could be of good use(Cochran, 1977; Levy and Lemeshow, 1999).  

Through SRS the required sample size n can be calculated using the formula  

2
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where u1-/2 is the (1-/2)-percentile from the standard-normal,   is the (simple) standard 

deviation of the population under study, r is the maximum relative error allowed between the 

sample and the population mean, and N is the size of the target population (Cochran, 1977). 

Based on the total of farmers in the area (sampling units), possible sample sizes were eva-

luated to determine sample size and expected sampling error are presented in table 6.3.  
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Table 6.3.:  Simple random sample size requirements for different expected sampling errors r in ward no. 3, 
Great Kei Local Municipality, Eastern Cape South Africa. 

 Cattle Goats 

Relative error r (%) n (% of farmers) n (% of farmers) 
1 267(98) 192(98) 
5 179(66) 140(72) 
10 88(32) 76(39) 
15 47(17) 43(22) 
20 29(11) 26(13) 
25 19(7) 18(9) 
30 13(5) 12(6) 

 

Results for both cattle and goats are similar in ward no. 3, meaning that with less than 40% of 

farmers included in the sample an error of 10% could be expected. Moreover if an increased 

error is allowed (i.e. 20%), between 11 and 13% of farmers interviews would suffice. This 

situation within a homogeneous population could mean a considerable save in terms of re-

sources and also a reduction in logistic error by having few but well trained census officers 

(Bennett et al., 1991; Dohoo et al., 2010).  

When applying this SRS strategy to field operations the recommendation is to avoid choosing 

animals haphazardly and to encourage the use of a sampling frame to select farmers or using 

systematic sample (Levy and Lemeshow, 1999; Dohoo et al., 2010), random walk (Milligan 

et al., 2004) or similar farmers / households selection strategies were a predefined methodolo-

gy is specified and farmers are selected by following this pre defined methodology.  

6.4.2. Ward no. 4 Mbashe  

Ward no. 4 is more as twice the area of ward no. 3 (www.demarcationboard.com.za, accessed 

on 10.01.2010). Here significantly different sub groups were observed in the multiple com-

parison tests for goats and sheep. For cattle, although no significantly different sub groups 

where found when comparing herd size means, an over all significant difference was identi-

fied for the homogeneity of the variances.  

The goat population presented significant differences being two sub groups recognized, al-

though only three of the seven villages belong to one of the two groups exclusively, being 

most villages in both groups (table 6.2). The villages Colosa and Munyu fell into the high 

herd size group and the village Esinqumeni fell into the small herd size group. High geometric 

mean goat herd size determined high geometric standard deviation. This is the case for the 
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villages Munyu and Colosa, both allocated in the large herd size group. This indicates that 

there is an increasing amount of outlier farms with substantial higher animal numbers in this 

sub groups. Sheep population showed significant variation in geometric means, being two sub 

groups created. Only the Colosa and Esinqumeni villages belong to only one of these sub 

groups, being most villages’ part of both groups.  

Overall, in ward no. 4 Mbashe animal populations are distributed heterogeneously. It is there-

fore not recommended to use a SRS strategy for the region. Therefore stratification of the 

population is the recommended strategy (Levy and Lemeshow, 1999). Here strata must be pre 

defined and ideally variation within each stratum is preferably as small as possible (Levy and 

Lemeshow, 1999). It is recommended that strata should be built based on available structures, 

being these in this particular case the villages. After having defined each stratum, SRS me-

thodology is used within each strata and sample size is calculated for each expected sampling 

error. Additional information about the expected farmers’ number in the area is required to 

estimate the total population. 

In this study the objective of a census is to obtain information of multiple species with one 

sample. This situation adds an additional level of complexity. It is evidently impractical to 

define different strata to each species under study meaning that a different strategy would 

have to be implemented depending on the species in consideration. The use of the same strata 

must be therefore encouraged for practical reasons. One solution to this problem is the crea-

tion of one stratum for all species in consideration, based on one single species (i.e. cattle) 

allowing a bigger expected error for the other species considered in the sample. By doing so, 

specific strata constructed based on the cattle population would provide very accurate infor-

mation for cattle and not so precise data for sheep and goats. As an example, table 6.4 pro-

vides information on the number of farmers that need to be interviewed (over all among strata 

within animal species) and the percentage of all farmers of the area that the sample represents. 

This exercise was done for two theoretical strata: one based on cattle population and the 

second based on the sheep population.  
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Table 6.4.: Overall strata sample size requirements for different expected relative errors in ward no. 4, 
Mbashe Local Municipality, Eastern Cape South Africa. Two strata were built by grouping villag-
es based on (1) -cattle stratum, average cattle herd size and (2) -sheep stratum, average sheep flock 
size. 

 Cattle  Goats  Sheep  
Relative Stratum 1 Stratum 2 Stratum 1 Stratum 2 Stratum 1 Stratum 2 
Error r (%) Farmer (%)  Farmer (%) Farmer (%) Farmer (%) Farmer (%) Farmer (%) 
1 652(96.3) 647(95.6) 678(95.2) 675(94.8) 827(92.8) 812(91.1) 
5 349(51.6) 330(48.7) 327(45.9) 316(44.4) 308(34.6) 283(31.8) 
10 143(21.1) 138(20.4) 127(17.8) 123(17.3) 104(11.7) 98(11.0) 
15 72(10.6) 71(10.5) 63(8.8) 61(8.6) 49(5.5) 47(5.3) 
20 42(6.2) 42(6.2) 37(5.2) 36(5.1) 28(3.1) 27(3.0) 
25 27(4.0) 28(4.1) 23(3.2) 23(3.2) 18(2.0) 17(1.9) 
30 19(2.8) 20(3.0) 16(2.2) 15(2.1) 12(1.3) 12(1,3) 

 

It was observed that the variation on sample size (n and %) is small regardless if the cattle or 

the sheep stratification was used, being the maximum variation observed less than 4%. Fur-

thermore the variation between both strata for goats (not a target species for any of both strati-

fications) is low. A preliminary conclusion is that although livestock populations in the area 

are statistically heterogeneous, the difference does not produce considerable differences if a 

pre defined strata is constructed based on one livestock species only. This could be also true if 

other criteria are used to generate the strata. In the alternative presented here, the stratified 

random sample is conceptually simple although in general the construction of the strata can be 

a difficult task (Levy and Lemeshow, 1999).  

6.4.3. General consideration on the local livestock population, census and sampling 
strategies 

In general FAO recommends the use of complete enumeration census strategy for agricultural 

census, but local conditions should be a key determinant in selecting the ideal strategy and 

therefore sampling procedures may used to avoid logistic errors (FAO, 1995, 2005). In re-

gards to the livestock population in this study the findings are that in one area animal popula-

tions are homogeneous (ward no. 3) and within a second area livestock populations are hete-

rogeneous (ward no. 4). Thus calls for a need for different strategies to address various needs 

when setting up census activities.  

Since the Eastern Cape communal area is composed of livestock owners that are not nomads, 

traditional census and sampling strategies could be employed in this case. The limited re-

sources in the province and the complexity of any census calls for consideration of different 

strategies dictated upon by the local conditions (Cochran, 1977; Levy and Lemeshow, 1999). 
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Depending on the area and its livestock population characteristics (homogeneity or hetero-

geneity) census / sampling strategies will differ. In homogeneous areas, depending on the 

scale of the census or survey, random livestock owners within villages or even random villag-

es within wards could be sampled, decision supported by the low animal population variation. 

Further evaluation of the livestock population in a broader area is required to test the extent of 

the livestock homogeneity observed.  

For heterogeneous areas like ward no. 4, the creation of strata is of critical importance to al-

low reliable strategies (Levy and Lemeshow, 1999; Dohoo et al., 2010). The information col-

lected could be then extrapolated to a larger scale with the approximated farmers / household 

numbers in a broader area and generate estimates. This methodology would save time and 

resources by reducing the census visits only to some farmers and or villages. Alternately the 

organization of a complete enumeration census when confronted to heterogeneous livestock 

populations could be a preferred situation to avoid complicated strata construction and the 

application of complex sampling methodologies that require difficult planning and special 

data analyses. 

It is desirable to determine to which extent the status quo observed (homogeneity in one area, 

heterogeneity in other) applies to other regions of the Eastern Cape. Agro ecological factors 

areas determine the animal density to a big extend as described by McDermott and Arimi 

(2002). Further studies are required to evaluate the influence of these or other factors on ani-

mal ownership (multi species ownership, animal numbers, etc.). The results of this study are 

to be considered as a tool for decision takers and as a way to provide further information re-

garding alternative methods to estimate the livestock population in the Eastern Cape Province. 
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7. Field work organization  

7.1. Project plan and field organization  

 
To improve the field work of an animal census in general, but especially to improve the ques-

tionnaire developed, a pilot field census was organized in February 2008. During a ten day 

working period, data was collected from two wards through interviews to 2,179 rural com-

munal farmers. Approximately eight vehicles and 26 data collectors of the state veterinary 

services participated actively at this pilot exercise.  

The census effort started as planned on Monday 17th February, 2008. The week prior to the 

census effort both study areas were informed about the project. The study areas were ward 

no. 3, Great Kei LM and ward no. 4, Mbashe LM in the Amathole DM of the Province of the 

Eastern Cape, South Africa. Both wards were selected because they are a typical example of 

communal farming in the Eastern Cape and with cooperative local veterinary and administra-

tion staff.  

Meetings with the local leaders were arranged and leaflets were given by the central ADSU 

team. These meetings and supporting materials had the objective of informing the community 

of the project and to give the time to gather information on their animals. Both meetings and 

leaflets were simple and informative without specific details to allow easy understanding by 

the community. The original planning considered the complete household based enumeration 

of both two wards.  

The general objective of the pilot exercise was to evaluate the questionnaire for communal 

farmers and to provide further information about the field experiences towards the future pro-

vincial census. Data was therefore described and analyzed to give a more profound under-

standing of the animal population and census operations in the area. Two groups were orga-

nized for the field operations, considering that both study areas are separated by more than 

100 km. For each area different field strategies were used although the objectives were the 

same: the complete animal enumeration of all the animal population in the area. 
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7.1.1. Mbashe Field Strategy 

In the Mbashe region, the villages expected to be censored on a certain day were informed the 

day before. School children were also informed, if possible, a day in advance of the census 

operations. By these means farmers were aware of the next day activities and could write the 

numbers of animals, having the information readily available. Also, this allowed to the far-

mers that were not present at the day of the census to leave their animal information with 

neighbors that provided the data to the census team. 

During the census effort, all vehicles (three to five depending on availability) were deployed 

in the field for maximum coverage. Usually one vehicle with loud hailers (image 7.1) would 

announce the presence of the census officers and immediately several vehicles followed and 

stopped in central and visible area of the village. In Mbashe, the cars also spread along the 

village ensuring minimal walking distances for the farmers. In some villages most people 

walked to the vehicles and contacted pro actively the census team. The data collectors, be-

sides filling the questionnaires, asked about animal owners not present at the moment. If 

needed the data collectors moved to certain households or areas to collect data from certain 

persons (e.g.: persons unable to move, difficult access areas). In general the villagers and far-

mers, after hearing the loud hailers, moved towards the census team rather than in the other 

way, were data collectors moved to the households. This situation raises concerns about the 

possibility of collecting accurate household based GPS readings were most of the time census 

officers were not physically present on each and every household. In the Mbashe area data 

collectors also were deployed in village areas to be collected later after reaching households 

by foot. To allow easier identifications census officers wear yellow caps and red bibs, as seen 

on images 7.1 and 7.3. 
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Image 7.1.:  Installation of loud hailers (left) and farmers being interviewed (right) during the ECAISA Pilot 
Project, in February 2008 in the Amathole District Municipality, Eastern Cape, South Africa.  

7.1.2. Great Kei Field Strategy 

In the Great Kei area the approach was different to the Mbashe area. As known by the census 

officers, people would not react positively to the call through loud hailers to go to the census 

officers and vehicles. The use of loud hailers was not extensive and the identification bibs 

were not used due to the fact that in this area bibs are related to the classical swine fever era-

dication effort some time ago Therefore central announcements were avoided and it was 

agreed on only using the ID tags and the census caps as visual aid and method of identifica-

tion of the veterinary services. 

Census vehicles dropped personnel at different locations on each village and the census offic-

ers moved on foot to each household in the area (image 7.2.). In the meanwhile the vehicles 

moved and collected the personnel in a different part of the village. This methodology was 

also extensively used in the Mbashe Local Municipality.  

 



99 

  

 

Image 7.2.:  The team leader giving instructions to the vehicles during the ECAISA Pilot Project field work in 
February 2008 in the Amathole District Municipality, Eastern Cape, South Africa. Note the ab-
sence of the characteristic red bibs.  

These non-central and individual contacts to farmers produced an apparent slower progress in 

the area. Another challenging factor in the Great Kei area is the geographical situation. This 

area presents a much rugged terrain than the soft hills of Mbashe, making the movement of 

vehicles and census officers harder. Nevertheless the objective of the complete enumeration 

census on the whole ward was achieved on time. 

7.2. Field work logistics  

During the two weeks of field work 2,179 questionnaires were collected from the farmers in 

the two pilot wards. Following personal communication with the local authorities this is a 

response of more than 95 %, which can be considered as a complete enumeration of this area 

(FAO, 2005). The evaluation of this information is part of the questionnaire data description 

as well as well as a general description of the animal population structure within this area 

(Hervé-Claude et al., 2009a). Besides this main objective, the experiences during field work 

may be used as a secondary endpoint to detect strengths, problems, and challenges in the pilot 

exercise (Hervé-Claude et al., 2009b). This may help to identify strategies for future census 

activities although the exercise was originally not set up for this objective. Some of these 

strengths and challenges are summarized in this section. 
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7.2.1. Communications  

In general, during field work within a census, four personnel groups may be identified. These 

are 

 the coordinators in the operations centre who are responsible for the general coordina-

tion, the preparation of all material used in the field, the training of the field team, the 

public relations activities and at its end for the administrative and scientific conclusions 

from the data,  

 the census office, which is responsible for the data base management and basic statistic-

al evaluation of the data,  

 the local administration, which is responsible for local coordination and local public 

relations , and  

 the local field teams, which will collect data in the field in direct contact with the far-

mers. 

Within a field work Standardized Operating Procedures (SOP) has to be designed to help all 

partners in the effort. One part of this is to define responsibilities and communications which 

are essential to avoid misunderstanding, double work, or non-standards during the field work. 

As mentioned, the ECAISA pilot of February 2008 was not designed to improve the commu-

nication problems, but the lack of proper communication during the exercise could be pointed 

out. It is therefore necessary to improve communication between the project leaders (PL), 

based on Doehne and East London, and the team leaders (TL), based in East London for ward 

no. 3, Great Kei LM and Idutywa for ward no. 4, Mbashe LM. A second critical area in the 

communications was observed between TL and field teams when the field leaders were absent 

from the field.  

Because in rural areas there is a lack of an adequate communications system (neither a con-

ventional telephone network nor stable internet access) cell phones for all participating mem-

bers are essential. During the pilot exercise it was not possible to organize cell phones. This 

situation generated difficulties for the field officers, who had to use their own resources and 

equipment to communicate. On the other hand, when team leaders were on the field, the 

communication and coordination of the personnel was good, mainly due to the relative close 

proximity of the field teams, making the use of communication devices not so critically im-
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portant were voice commands and in-field short meetings sufficed for most situations. A sec-

ondary recommendation could be the implementation of a phone “hotline” to allow proper 

communication when team leaders are not available and to centralize information. 

Internet access for the project team to up- and download of information and data is a tool 

which may strengthen a general census. This is not a critical need on the field, but it is sug-

gested by the field team to have this technology implemented at least in the State Veterinary 

Offices during the census activity.  

7.2.2. Personnel training and availability 

Although the census questionnaire is clearly outlined, simple training for the field team on 

how to act on queries from farmers and to give general clarifications for all persons related to 

the field team is necessary to guarantee the census results. Training is a complicated and time 

demanding process. In this pilot census big efforts were made to train all personnel involved 

in the organization and census field operations. In spite of these efforts, concerns were raised 

to the lack of training in some fields, especially for data collectors. Due time and resources 

constrains, training was done with focus on the team leaders rather than on the data collectors. 

Afterwards the transference of the information apparently was not ideal. Furthermore the 

training was more on logistics and methodologies, being specific training on the question-

naires and questions themselves relegated.  

Special interest should be given in future census efforts in depth training relating the impor-

tance of a census, data accuracy and the specific questionnaires to be used. As shown by the 

data itself, data quality and accuracy is highly dependant on the training, capacities and moti-

vation of the data collectors and census officers. It must be mentioned that in this census ef-

fort, mainly SVS personnel was used, personnel that by definition is already well trained mak-

ing them ideal for this pilot exercise. 

The field team was mainly composed from personnel from the SVS. Therefore, most of the 

participants in the ECAISA project had to leave their usual activities to participate in the 

project. This generated several difficulties. In some cases the field leader had to leave the field 

to attend their normal duties. On the other hand, a positive aspect observed was the presence 

of enough personnel at each ward, having both teams approximately thirteen census officers 

each day, being observed a small diminishment of available personnel on Friday mainly be-

cause personnel is obliged to leave early for personal reasons. Furthermore it must be encour-
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aged that the local AHT to be present during census operations. They proved of critical im-

portance for the census effort. They know the area, the locations and common denominations 

of villages and sub-villages. Therefore it must be encouraged for the general census to include 

the local AHT in the field effort, both during planning and execution of the field operations.  

For the general census therefore it may to recommended, that the coordination of the project 

could be further improved by the assignment of a project leader exclusively dedicated to the 

project without any other responsibilities than coordinating the census efforts. These coordi-

nators should be assigned to, for example, each district or local municipality depending on 

availability and resources.  

7.2.3. Questionnaire handling  

Discrepancies were observed in the handling of questionnaires based on local conditions. The 

aim should be the generation of a standardized procedure to ensure no data loss and proper 

information classification. In one area, approximately 50 questionnaires were assigned at the 

beginning of the field operations (image 7.3). Later more questionnaires were given on re-

quest. In other areas questionnaires were being taken regularly from an established meeting 

point or taken by each data collector from the vehicles. The exact questionnaires number as-

signed to each data collector was not always recorded. This lack of documentation could lead 

to lost questionnaires. It is therefore highlighted that training should be provided on a stan-

dardized questionnaire handling procedure before, during and after the census operations.  

 

Image 7.3.:  Questionnaires being distributed by the team leader during ECAISA Pilot Project field operations 
in February 2008 in the Amathole District Municipality, Eastern Cape, South Africa. Note the use 
of bright caps (yellow) and bibs (red) to facilitate identification by local farmers. 



103 

  

7.2.4. Timing and working hours  

It was observed that the effectiveness of the data collection effort was better during early 

hours of the day (between 06:00 and 10:30 hrs), and that farmers were not available after-

wards. Therefore it must be encouraged that the census effort must be done mainly at early 

hours when farmers are available and meteorological conditions are most favorable (avoiding 

extreme heath but risking the presence of fog). Field data collection must be concentrated 

only when good response is expected. If so, evening time could be used in data entry or other 

organizational census related procedures or even in the normal SVS personnel activities. Also 

the planning of the field work during summer time seems positive. Longer daylight hours 

facilitate the census effort although rain and extreme temperatures must be taken into consid-

eration.  

7.2.5. Mobile Communication Devices  

Mobile communication devices are necessary equipment. At least one mobile telephone or 

radio is needed for each vehicle or field team. These communication devices must be fully 

functional. Also batteries must be properly charged and vehicle chargers must be made avail-

able. It must be taken into account that some areas in the Eastern Cape do not have proper 

mobile phone network. For these areas satellite telephones or radios should be provided or 

other communication alternatives evaluated. This situation was not the case for the ECAISA 

pilot project and therefore further evaluations are required to generate further recommenda-

tions on this topic. 

7.2.6. Geographical Information Systems (GIS) 

GIS devices are of essential need to transfer the collected data into maps. If the information 

on animals per area is made available it can be used for disease management, vaccination 

campaigns or depopulation activities in case of disease outbreaks. During pilot census opera-

tions GIS equipment were provided. The ideal situation would have been that each data col-

lector had a GIS device with him at all times, if the objective is to collect GIS readings for 

each household. In Mbashe, villagers approached the personnel and not vice versa. As a result 

collection of detailed household based GIS readings was not possible. The collection of accu-

rate GIS data is therefore closely related to the field census strategy to be adopted. Further-
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more during the pilot the general accuracy of the GIS readings was not ideal (see table 7.1). 

Some causes have been already identified based on the data. 

Table 7.1.:  General evaluation of the GIS entries during the ECAISA Pilot Project, in February 2008 in the 
Amathole District Municipality, Eastern Cape, South Africa 

Over all GIS  
Readings Evalua-
tion 

Number of total 
questionnaires 

Percentage (%) of 
total questionnaires 

Valid Answers 1105 50.7 
For Discussion 714 32.8 
Data Entry Swap 61 2.8 
Missing 299 13.7 
Total 2179 100 

 

GIS equipments are simple on its conception and use, but some basic training is required. One 

of the critical aspects here is the transference of the GIS readings into the questionnaire, were 

the data collector must enter approximately 14 digits, making this activity very susceptible to 

typos and misspellings in the GIS readings. With specific training this difficulties could be 

diminished although the ideal setting would be a mechanism that automatically transfers and 

records the GIS information generated by the GIS equipment. It is therefore suggested to de-

cide on how detailed GIS information of animals is necessary. If an area-based precision is 

adequate, some central GIS-readings per area (i.e. village) could be done by one field team 

and be available at the time of the census. On the other hand, if household data is needed, 

training of all field team personnel and devices for each interviewer is necessary. 

7.2.7. Facilities  

After the recent experiences, it is evident that a Census Centre of Operations different than the 

local State Veterinary Office is needed. These offices offer only limited accommodation and 

space. It also remains open for a limited time during the day. This makes difficult the census 

operations before and after office hours (i.e. after 16:00 in East London State Vet. Office). 

Therefore a longer working window for a census operation is likely to be required. The State 

of Lower Saxony donated one trailer (see image 7.4), that if provided with internet connec-

tion, it could work as a mobile center of operations for the census effort at least at a local lev-

el.  
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Image 7.4.:  Two angles of the trailer donated by Lower Saxony to the Eastern Cape in Idutywa, in the Mbashe 
Municipality grounds. It is intended as a disease control mobile center (Rapid Response Unit). 
Their capacities make it ideal as a mobile census coordination centre.  

7.2.8. Vehicles and Personnel  

The number and type of vehicles are an essential need to ensure maximum efficiency within a 

field study like an animal census. This has to be adjusted with the needs of the area the census 

is conducted in. In the Mbashe area vehicles worked as data collection points. Therefore it is 

recommended not to exceed four persons in total to facilitate the census process (ideally three 

census officers plus a census officer / driver). On the other hand, in Great Kei the data collec-

tion process was not linked directly to the vehicles and was rather in the households. There-

fore in this area more than four data collectors could be transported and deployed in the field 

by one vehicle. Loud hailers should be provided, ideally one every two or three vehicles (even 

to all vehicles if necessary), to ensure that the population is informed properly prior and dur-

ing the census effort, these depending of local conditions and prior experiences of, for exam-

ple, local AHT. It could also be evaluated the use of small motor vehicles like motorcycles or 

four wheeled cycles, to improve the mobility in difficult mountainous areas.  

7.2.9. Supplies  

Teams on the field had to work long hours. Therefore it is recommended that lunch packs and 

water should be made available by the central organization. Other supplies like caps, bibs or 

ID tags must readily available for the pilot exercise and fulfilled the objective of making field 

officers visible and easy to recognize.  
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8. General Discussion  

8.1. Food and Agriculture Organization census program results in 
Africa 

The Food and Agriculture Organization (FAO) has taken the responsibility of supporting and 

encouraging the organization of agricultural census around the world (FAO, 1995, 2005), par-

ticularly in Africa where several countries have reported results from their own agricultural 

census in the last three decades (http://www.fao.org/economic/ess/world-census-of-

agriculture/main-results-by-country/en/ accessed 10.03.2010). In this official web page, last 

updated in 2007 a list of countries and their respective reports can be seen. In Africa, from an 

official list of 40 countries, 32 of them reported the results and a fact sheet to FAO, failing 

only eight countries to provide online information.  

In contrast to the advice given by FAO of complete enumeration censuses (FAO, 1995, 2005), 

based on a overview of the “Explanatory notes” provided by African countries through FAO, 

23 of the 32 countries used a sampling approach to obtain agricultural census data. The pro-

cedures used vary but most countries like Guinea-Bissau (1988), Burkina Faso (1993), Demo-

cratic Republic of Congo (1990), Madagascar (2004-2005), Mozambique (1999-2000) and 

Namibia (1996-1997) among others organized the so called “stratified two stage sample de-

sign”. To do so a good number of these countries produced sampling frames of either areas, 

villages, household or agricultural units to be able to plan the exercise properly, some sup-

ported by official maps and human population statistics. Both Namibia and Mozambique 

(neighboring countries of South Africa) used readily available sampling frames obtained from 

previous population or agricultural censuses. 

Other South African neighboring countries like Lesotho (1999-2000) and Bostwana (1993) 

organized more complex census studies that include multi stage sampling and two stages stra-

tified “block” cluster sampling respectively. Of special interest is Lesotho, a small country 

that shares borders with the Eastern Cape Province, Sao Tomé and Principe (1990), Tanzania 

(2002-2003) and Tunisia (1994-1995) that used a mixed procedure where “large” or “mod-

ern” farms were completely enumerated while small rural farms were sampled. Morocco 

(1990) and Zambia (1990) used a mixed procedure were first a complete enumeration short 
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survey was organized and afterwards, after identifying the farmers in the population, a more 

complete sample survey with detailed information was organized. 

In contrast eight countries within Africa organized their agricultural censuses with a complete 

enumeration methodology. These countries are Swaziland (1993), Libya (2001), Ethiopia 

(2001-2002), Egypt (1999-2000), Djibouti (1995) and Algeria (2001) plus small islands coun-

tries namely Réunion, Seychelles and Cape Verde in 1989, 1998 and 2004 respectively.  

Finally South Africa also participated of this program in the year 2000 with an agricultural 

survey (Shabalala and Mosima, 2002). The results were presented by separating the data into 

former “homelands” and former “Republic of South Africa (RSA)”. For RSA a two-stage 

systematic sample was used based on available farm sampling frames. For the former homel-

ands Enumeration Areas (EA) were defined and then systematically selected. Afterwards 

farms within the selected EA’s were selected through a systematic sampling procedure. It 

must be said that this survey apparently had not the objective of producing accurate animal 

numbers especially at small political units like Local Municipalities or wards being this in-

formation not available. Data is mostly stratified between former Homelands and former RSA 

with only some information at the provincial level.  

8.2. Livestock census experiences in African countries  

As mentioned above, most African countries have been involved at least to some extend with 

census exercises and surveys. Contrastingly, besides the official FAO reports there are scarce 

further information globally. The so called “grey literature” fills partially this communication 

gap through newspaper articles and non peer reviewed magazines.  

Several examples can be found like the situation in Niger 

(http://appablog.wordpress.com/2007/12/13/first-ever-agricultural-and-livestock-census-

uncovers-niger%E2%80%99s-hidden-wealth/ accessed 11.03.2010) were some time ago an 

agricultural / livestock census partially funded by the European Union and supported by FAO 

“discovered” that the country actually had 30% more cattle than expected, having the country 

the biggest cattle herd in West Africa. More than 500 data collectors participated in an “inno-

vative modular census approach” outlined in the latest FAO recommendations (FAO, 2005). 

Uganda has also recently undertaken the big task of executing a livestock census 

(http://www.mediacentre.go.ug/details.php?catId=4&item=470 accessed 11.03.2010) and 

reports indicate that both cattle and goats population have greatly increased. Here data collec-
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tors approached 15% of the households’ farms including data on numbers, diseases and farm-

ing aspects. During the census different questionnaires were used to address household farms 

and large scale farms.  

In Zambia the Pig Progress Magazine (www.pigprogress.net, Vol. 24(5) accessed 11.03.2010) 

reports that the lack of a pig census is a constant problem for the industry being most of the 

production concentrated in household farms were very low information is available. A similar 

situation has been described for (dairy) cattle in Kenya (www.smallholderdairy.org, SDP Pol-

icy Brief #10 “The uncertainty of cattle numbers in Kenya”, accessed 15.06.2008) were there 

are “concerns” on the reliability of official cattle numbers existing a need for detailed cattle 

census information. These claims were supported by an actual cattle pilot census in three sub 

locations. 

In Mozambique the sampling based census strategy used, applied to three different strata pro-

duced critically needed information “for drawing up development strategies” 

(http://www.poptel.org.uk/mozambique-news/newsletter/aim214.html#story9 accessed 

11.03.2010). Tanzania is currently (2009) involved in livestock census operation, specifically 

in the Mara region, involving small and large scale farmers 

(http://www.newhabari.com/theafrican/habari.php?section=National&id=202 06.05.2009, 

accessed 11.03.2010). The information here obtained will be used with the objective of “era-

dicating poverty”. This effort is being supported by the Japanese government. 

Finally in Somalia there is an ongoing project sponsored by FAO to estimate livestock popu-

lations (http://www.reliefweb.int/rw/res.nsf/db900SID/OCHA-78GKEF , accessed 

11.03.2010) the project includes a pilot stage to pre test technical and statistical design of the 

study. 

8.3. Consolidated census methodology  

To speak of one standard for census strategy in such a diverse continent like Africa is unrea-

listic. It is clear after this review based on official FAO census program reports and further 

information that the most commonly used approaches considers at least the partial application 

of sampling strategies. Some countries opted to stratify farms either per size, areas or condi-

tion (commercial vs. communal or rural). Most alternatives reflect the need to modify the rec-

ommended standard dictated by FAO into a system adapted to local conditions. The reasons 

mentioned by different governments for not using the complete enumeration approach refer to 
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the “impossibility of such an enterprise”, costs and logistical difficulties, being these the same 

problems found in the Eastern Cape pilot study. 

Apparently the great costs involved on developing a complete enumeration census have pro-

duced a tendency were rich or small islands countries opt mainly for this strategy and there-

fore strictly follow FAO recommendations. This is the case for Libya, Algeria and Egypt, 

some of the richest countries in Africa and the Seychelles, Reunion and Cape Verde, three 

small island states. Furthermore Djibouti also opted for a complete enumeration census being 

this country also relatively small. It must be mentioned that more relevant than absolute lives-

tock “size”, is the number of expected / actual census units. Facing a relative “small” amount 

of farmers, the logistical difficulties associated with a complete enumeration census are dimi-

nished and therefore this option appears more favorable. Of special interest is the FAO report 

of Senegal, a country that reportedly constructed enumeration units based on the homogeneity 

of their agriculture structures, a concept also evaluated in this study were based on the homo-

geneity of animal population, homogeneous areas or strata could be identified and used as 

sample units. Within each of them simple random sampling can be relatively easily applied. 

Contrastingly if heterogeneity was encountered in Senegal, several strata were constructed to 

address the variation. The Senegalese report plus other FAO reports can be found in 

http://www.fao.org/economic/ess/world-census-of-agriculture/main-results-by-country/en/. 

Similar methodology was used in the Ivory Coast where the country was subdivided into ho-

mogeneous strata for “increasing precision”. 

Other aspect mentioned in several census experiences is the logical link between previous 

available information. In several cases this information was obtained from human population 

censuses. Agriculture and livestock are always associated with farmers which commonly par-

ticipate in human population census. Therefore the data of human population census can be 

used as a base to generate a sampling frame for an agriculture census. Furthermore the agen-

cies that undertake the responsibility of the organization of human censuses usually have ga-

thered experience of critical transcendence for the organization of an independent agricultural 

census. Moreover, this expertise could be used in the way of the joint organization of a census 

that could include, for example, and agricultural module to be used in case of one or key sev-

eral aspects are identified in a person. These aspects could be the use or ownership of agricul-

tural land or the tenancy of certain animal species. 
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8.4. The Eastern Cape census  

The Province of the Eastern Cape and the Republic of South Africa has had political stability 

since more than twenty years. The country is organized in Provinces (Federal States) making 

centralized decisions more difficult allowing the de-centralized organization of activities, like 

for example an agricultural census. It is in this context that the Eastern Cape have shown its 

interest in the organization of a provincial agriculture census (Anonymous, 2006, 2007c, 

2008). The ECAISA pilot project was created as a first step to evaluate a variety of factors of 

critical relevance for the organization of the livestock census. This study provided the prov-

ince with a field tested questionnaire, a preliminary database, extensive field work activities 

evaluation and comprehensive census data analyses.  

As expected, the situation in the Eastern Cape, in terms of agricultural structures, is non ho-

mogeneous co-existing the five animal populations already described:  

 communal 

 villages 

 commercial 

 game and  

 wildlife animals.  

It is the strong belief that all animal groups should be addressed if an accurate overall animal 

number is to be estimated for the province. These populations offer the first level of stratifica-

tion needed to properly organize a census. This has several consequences like the necessity of 

gathering as much as possible information from each of them and to generate, as an example, 

different questionnaires for each of them. As observed in the pilot, as an example, it makes no 

sense to ask communal farmers about their ostrich farming activities, animal production con-

centrated in commercial farms closely linked to production chains and intensive productive 

methods. Animal census activities must be stratified per animal populations. 

8.4.1. Communal areas and rural villages 

In the studied communal areas, homogeneity in terms of animal population distribution was 

found. This finding is of extreme importance because it speaks of a homogeneously distri-

buted animal population in a vast area that includes hundreds of farmers, thousands of persons 
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and an immense amount of livestock and animals in general (Hervé-Claude et al., 2009a). 

When we speak of homogeneity of the animal population the sampling concepts became easi-

er to implement, data can be straightforwardly interpreted and results tend to be more reliable. 

Contrastingly, the presence of heterogeneity in a different area of also communal farmers 

speaks of a dissimilar situation were the variations between villages are greater and further 

investigations are required. The concept of stratification or more complex sampling strategies 

or even complete enumeration census are to be further developed based on additional pilot 

studies and expert opinion. 

As discussed in chapter 6, the lack of a sampling frame is no impediment for the implementa-

tion of a sampling process although complicates the application of the simple random sam-

pling strategy (Levy and Lemeshow, 1999). Nevertheless the availability of sampling frames 

at any level would be of great help during the planning and implementation of census strate-

gies. In the particular case of the expected Eastern Cape census, sampling frames for DM, LM 

and wards are available and can be easily constructed with published / online / official infor-

mation (see annex A.1). If attempting to generate a sampling frame of villages in communal 

rural farms, it would be a complicated activity due to the fact that there are no official lists of 

villages, households or farmers, making the planning of census operations more complex and 

time demanding. The use of local experts or in the case of South Africa, the local AHT is like-

ly to be of great help, considering their knowledge in the local conditions. Based on their ex-

pertise the sampling frames (villages list) could be produced with an important level of accu-

racy.  

For this reason, namely the lack of proper background information to generate a list or frame 

of the sampling units, the concept of complete enumeration census gains its strength. Here 

data collectors attempt to literally go “everywhere” and interview all farmers in the study 

area. No sampling errors are to be expected (because no sampling methodology is used) al-

though this methodology may introduce several other dimensions to the census effort.  

First the scale of the census operations is increased. During the pilot study a complete enume-

ration census was achieved in only two of 636 wards in the province. Hypothetically we could 

say that these wards are a representative sample of size and general conditions of all wards in 

the Eastern Cape (this situation is not true but serves as a rough extrapolation). Considering 

that approximately 10 persons worked on each ward, more than 6,000 census officers would 

be required for a provincial census in a two week period. Of course this is just a guess but 

represents a first idea of the manpower required to make a complete enumeration census. If 
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the efficiency is increased and the time window to complete the census is to be widened, the 

number of data collectors could be reduced although the logistic task would still be immense. 

If a two month period would be allowed for the census and the efficiency could be increased, 

the number of data collector could be probably reduced to between 1,000 and 2,000 data col-

lectors. Manpower requirements can be found in some FAO reports of countries that opted for 

complete enumeration census (http://www.fao.org/economic/ess/world-census-of-

agriculture/main-results-by-country/en/). Swaziland required 435 enumerators for a one and a 

half month period. A much bigger country like Algeria reported that the field operations in-

volved 8,000 persons being these 7,400 data collectors that covered the country in a one year 

period.  

In contrast, most countries that used sampling strategies reported less than 1,000 data collec-

tors being some examples Botswana (200), Morocco (739), Benin (82), Burkina Faso (1st 

phase 567, 2nd phase 367) and Uganda with 520. Most included also a percentage of supervi-

sors and support staff not included in the numbers here presented. The exception to this situa-

tion is Zambia that used over 17,000 personnel for its combined human / agricultural census. 

Therefore, although not necessarily true, it is expected to be able to reduce personnel when 

implementing a sampling census strategy. 

A second aspect to be highlighted is that although no sampling error is expected in a complete 

enumeration census, the data measurement error and logistic error can be expected to in-

crease. These errors are difficult to measure (Levy and Lemeshow, 1999) and are likely to be 

increased when large amounts of data and data collectors are required. When large number of 

data collectors are used, it is most likely that the training investment pro data collector is to be 

reduced. Instead of having few superb trained data collectors, due to training limitations, the 

data collectors are likely to be less trained. As a consequence it would be expected that the 

data quality will be inferior with an increased number on invalid and missing answers. Fur-

thermore wrong (but valid) answers are difficult to track and unless the error is immense (i.e. 

a rural farmer owning 1,000 heads of cattle), incorrect data will be recorded generating the 

measurement error. Moreover poor training of data collectors can difficult the data collectors 

understanding of the questions. By doing so, data collectors would fail to understand the re-

levance of the questions and will not be able to clarify farmers in case of explanations are 

required. If this lack of understanding is common for several data collectors this will mean 

that bias would be introduced to the data and subsequently wrong conclusion may be drawn. 
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8.4.2. Commercial farms and game reserves and ranches 

On the other hand, a list of large scale commercial farms is apparently not readily accessible 

for the local authorities. As a mater of fact some agricultural and other non governmental or-

ganization have at least partially complete lists of commercial farms, like Agri SA 

(http://www.agrisa.co.za/agrisa_eng.htm, accessed 19.04.2010) which claims to serve approx-

imately 70,000 small and large scale commercial farmers. These lists could be completed 

based on the knowledge of AHT and field veterinarians.  

Most countries have addressed commercial, large scale or large estates through complete 

enumeration. This is the case for countries like Egypt, Libya and Algeria which did so for 

both small and large scale farms and farmers. On the other hand, several countries that re-

ported sampling censuses stratified the large commercial farms and performed a complete 

enumeration census of this stratum. This is the case of Lesotho, Guinea, and Tunisia. Other 

countries did not differentiate by farm size and organized overall sampling strategies. In most 

of these cases farms were stratified by geographical or political administrations like Madagas-

car (2004-2005) that used a two-stage sample at the District and farm level. An interesting 

situation occurred in the Seychelles were a sample survey on farms was planned, but after 

constructing the sample frame it was discovered that there were only 300 farms, therefore the 

complete enumeration strategy was selected. When facing a relatively small enumeration 

unit’s size probably the most appropriate census technique is the complete enumeration. 

Although not properly documented, the most common field methodology used is data collec-

tion through direct field interviews (Djibouti, Egypt, etc.) and apparently results are accepta-

ble. Contrastingly, Guinea-Bissau (1998) failed to complete their complete enumeration cen-

sus of large commercial farms due to the low response rate to the mailed questionnaire (<23% 

response rate). 

Similar is the situation for Game Reserves and Ranches, were although no official list exists, 

due to the relative small number (approximately 50 have been identified by mid 2009) a sam-

pling frame (list) can be easily constructed. As an example a non-official list is presented in 

annex A.9). 
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8.4.3. Wildlife 

True wildlife populations were not addressed in this study. The generation of animal numbers 

for wildlife species is a challenging aspect especially regarding the lack of previous informa-

tion. If necessary, information can be collected for large animals (like elephants), animals 

always associated to game parks and reserves. Contrastingly, to obtain of information on 

small wild species like bush or wild pigs, of relevance for epidemiological reasons, specific 

wildlife sampling techniques would have to be applied. This is the case of the so called cap-

ture-recapture procedures (Seber, 1973) that consist of a regular capture, marking and release 

of individuals from the target population. Based on the recapture of already marked individu-

als the population can be estimated through fairly well established statistical procedures. 
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9. Recommendations and further research  

This study was to give a scientific support for the development of an animal census for the 

Province of the Eastern Cape, South Africa. The Province should tackle the issue of the so 

badly needed livestock census soon. Ideally the livestock census should be part of a broader 

agricultural census but if the coordination of a joint census turns out to be too complicated, a 

limited provincial livestock census should be organized. The specific strategy to be used is 

still under discussion and the decision will be taken at a political level but scientific advice 

can be given. 

In general the organization of a complete enumeration census is possible although the re-

sources needed would be immense and the logistics involved are very complex. Furthermore 

the measurement and logistic errors are be likely to high if there is not a proper training pro-

gram for data collectors and a precise organization. On the other hand the successful use of 

sampling strategies will depend on the correct stratification of the population into homogene-

ous strata. Population should be stratified by production type (commercial and communal) 

and by region based on homogeneous agricultural structures or animal populations. In addi-

tion, sampling frames should be constructed based on all available information sources in-

cluding the field experience of AHT and field veterinarians. By doing so it is likely to be able 

to produce sampling frames at least to the village level plus some estimation on farmers’ 

numbers. 

After all the experience gained through the ECAISA pilot project, the recommendations for 

the successful achievement of a census in the Eastern Cape are: 

 Stratify the Eastern Cape in commercial and communal sectors based on agricultural 

knowledge of both farmers and the State Veterinary Services. By these means the com-

munal sector can be geographically identified for further interventions. 

 Create a register of all commercial and game farms. This registry must be accessible to 

the State Veterinary Services and must be also regularly updated and checked for its ac-

curacy. 

 Proceed to a sample or enumerate commercial and communal animals based on the stra-

ta above created. For commercial farms, based on the logistical feasibility, complete 

enumeration based on the sampling frame can be recommended. Game reserves and 
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parks should be completely enumerated considering the small number of premises exist-

ing in the province. 

 Establish based on pilot studies results and previous knowledge communal areas agri-

cultural strata. Based on these strata reliable sampling strategies (stratified or simple 

random sampling) could be organized with potentially acceptable error margins.  

 Based on the experience gained in the ECAISA census project, set up a continuous data 

collection system. This informatics platform should work as database and allow the cre-

ation of basic descriptive statistics and reports plus the needed animal population fig-

ures for defined areas as required. Material developed for the ECAISA pilot project, like 

questionnaires, could be further used to collect information.   

Finally decision takers should be made aware on the critical importance of a properly orga-

nized census (either by complete enumeration or though sampling) to ensure adequate fund-

ing. It is the strong belief of the research team that an animal census in the area is likely to 

greatly improve quality of life of farmers in the Province, especially for rural and communal 

farms so dependant of Governmental State Veterinary Services support. 
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11. Summary  

Luis Pablo Hervé Claude – Evaluation of Strategies on a Farm Animal Census for the Eastern 

Cape Province, South Africa 

The Eastern Cape Animal Information System Amathole (ECAISA) is a pilot census project 

with the objective of generating a field tested questionnaire, describe and analyze the pro-

duced data and to give recommendations regarding future census operation and census strate-

gies.  

The questionnaire developed in conjunction with the Eastern Cape Veterinary Services was 

field tested and a new version was produced. This version can be directly used although some 

further field testing would be of great use. Plausibility evaluation and statistical description 

plus field experiences were used for the development of the new questionnaire. The new 

questionnaire includes a cover page plus seven species pages (groups of species) 

Data description analyses showed results for animal numbers, breed, use given and sanitary 

aspects. Especial interest was given to cattle, sheep and goats for historical reasons although 

data was described also for horses, pets and poultry. It is interesting to note the immense 

amount of sheep in the region (concentrated in ward no. 4 Mbashe), followed by far smaller 

numbers of goats and cattle. Most farmers reportedly owned pets followed by poultry. As 

expected, the vast majority of farmers reported to use and benefit from the State Veterinary 

Services. The cattle herd was in average small, mainly from mixed local breed and is used 

traditionally and for meat and milk production. Main sanitary aspects informed were tick dis-

eases. This situation is somewhat repeated for sheep and goats although sheep flocks and 

goats herds were in average composed of greater number of animals. Horses were found in 

small numbers and used mainly as transport. Poultry was dominated by chicken tenancy being 

animals mostly used for meat, eggs and traditionally. Viral diseases like Newcastle and Avian 

Influenza were apparently the main causes of the high mortality reported by farmers. Dogs 

were present in high numbers, most being not castrated or spayed. Most dogs were used as 

guardian animals. Noteworthy is that 3-4% of dog owners reported rabies cases in their dogs 

while approximately 80% reportedly vaccinated their animals regularly against rabies.  

Detailed analyses on cattle, sheep and goats at the ward level including a description of the 

animal population distributions show, that most populations are log normally distributed 
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which allows further statistical comparisons. Half of cattle farmers brought their cattle regu-

larly for dipping at local dipping tanks where one third of sheep farmers did the same. Ward 

no. 4 Mbashe showed statistically worst health status for all compared conditions including 

tick diseases and condition loss. Contrastingly, the use given to animals was similar in both 

wards for all three species with the exception of traction in cattle. 

In addition further homogeneity and heterogeneity of variances among villages were de-

scribed. Ward no. 3 in Great Kei proved to be highly homogeneous while ward no. 4 Mbashe 

presented heterogeneity. Based on these facts different sampling strategies are proposed: sim-

ple random sampling for areas were homogeneity is found and stratified random sampling for 

heterogeneous areas. Based on the desired sampling techniques, error tables were constructed 

with different sample size. If allowing a 5% error, about 70% of farmers would have to be 

randomly interviewed in ward no. 3 Great Kei. This situation differs for ward no. 4 Mbashe 

were strata have to be constructed based on different criteria before proceeding to do a sample 

enumeration. Depending on the criteria used to construct the strata, to obtain results with a 

5% error, between 30 and 50% of farmers would have to be sampled. When population is 

highly heterogenic and the construction of strata proves to be difficult, the use of complete 

enumeration census must be considered as a viable alternative while taking into consideration 

measurement and logistic error and the potential increase in costs.  

Concluding from these analyses a list of scientific recommendations was developed to prepare 

a final animal census for the Province of the Eastern Cape. 
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12. Zusammenfassung 

Luis Pablo Hervé Claude – Evaluation von Strategien einer Nutztierzählung für die Ost Kap 

Provinz, Südafrika 

Das Eastern Cape Animal Information System Amathole (ECAISA)  ist ein Pilotprojekt zur 

Tierzählung. Ziel ist es, einen im Feld getesteten Fragebogen zu generieren, Daten zu erhe-

ben, zu beschreiben und zu analysieren, und Empfehlungen für zukünftige Tierzählungen zu 

formulieren. Der Fragebogen wurde in Zusammenarbeit mit den Eastern Cape Veterinary 

Services entwickelt, im Feld getestet und eine neue Version erstellt. Diese Version kann di-

rekt benutzt werden, wenngleich ein weiterer Test im Feld empfehlenswert wäre. Für die 

Entwicklung des neuen Fragebogens wurde eine Plausibilitätsprüfung und eine statistische 

Deskription der Daten durchgeführt, und die im Feld gesammelten Erfahrungen berücksich-

tigt. Der neue Fragebogen enthält ein Deckblatt und sieben Spezies-Seiten (Tierartengruppen) 

wie zuvor.  

Die Datenanalysen zeigten interessante Ergebnisse bezüglich der Anzahl von Tieren, Rasse, 

Nutzung und Aspekten der Tiergesundheit. Aus historischen Gründen wurde ein Schwerpunkt 

auf Rinder, Schafe und Ziegen gelegt, obwohl auch für Pferde, Kleintiere und Geflügel Daten 

vorhanden waren. Wie beschrieben, sind die auffällig großen Mengen von Schafen in der Re-

gion (insbesondere in Ward Nr. 4, Mbashe) bemerkenswert, denen wesentlich geringere An-

zahlen von Rindern und Ziegen gegenüber stehen. Die meisten Farmer besitzen nach eigenen 

Angaben zusätzlich Kleintiere (80%) und Geflügel (70%). Erwartungsgemäß berichten die 

meisten Farmer, dass sie die State Veterinary Services nutzen und davon profitieren. Die 

Durchschnittsrinderherde war klein, aus lokalen Rassen gemischt und wurde für Fleisch- und 

Milchproduktion so wie für Traditionen genutzt. Der wichtigste Gesundheitsaspekt nach dem 

gefragt wurde waren durch Zecken übertragene Krankheiten. Die Situation wiederholt sich in 

gewisser Weise bei Ziegen und Schafen, obwohl Schaf- und Ziegenherden im Durchschnitt 

größere Tierzahlen aufwiesen. Die ermittelte Anzahl an Pferden war gering, und sie wurden 

hauptsächlich zum Transport genutzt. Die Geflügelhaltung bestand in erster Linie aus Hüh-

nern, welche für die Produktion von Fleisch und Eiern sowie für Traditionen genutzt wurden. 

Eine berichtete hohe Mortalität beim Geflügel lag hauptsächlich in viralen Krankheiten wie 

New-Castle und Aviärer Influenza begründet. Es war eine große Anzahl von Hunden vorhan-

den, welche mehrheitlich weder kastriert noch sterilisiert waren. Sie wurden meistens als 

Wachhunde genutzt. Bemerkenswert ist, dass 3% der Hundebesitzer von Tollwutfällen bei 
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ihren Hunden berichteten, wohingegen 80% der Hundebesitzer angaben, ihre Tiere regelmä-

ßig gegen Tollwut zu impfen. 

Dieser Arbeit beschreibt auf Ward-Ebene weitere Einzelheiten über Rinder, Schafe und Zie-

gen, inklusive einer Beschreibung der geographischen Verteilung der Tierpopulation. Die 

meisten Populationen waren logarithmisch normalverteilt, was weitere statistische Vergleiche 

erlaubt. Die Hälfte der Rinderbesitzer brachten ihre Tiere regelmäßig zum Dippen zu lokalen 

Dipp-Tanks, was nur ein Drittel der Schafhalter ebenfalls tat. Der statistisch schlechteste 

Gesundheitsstatus bezüglich aller untersuchten Parameter inklusive durch Zecken übertragene 

Krankheiten und geringer Körperkondition lag in Ward Nr. 4, Mbashe, vor. Im Gegensatz 

dazu war die Nutzung der Tiere für alle drei Tierarten in beiden wards ähnlich, ausgenommen 

der Nutzung von Rindern als Zugtiere. 

Folgend wird darüber hinausgehend Homogenität und Heterogenität der Varianzen unter den 

Dörfern beschrieben. Ward Nr. 3, Great Kei, erwies sich als sehr homogen, während Ward 

Nr. 4, Mbashe, eine große Heterogenität zeigte. Aufgrund dieser Fakten werden unterschied-

liche Strategien der Stichprobenziehung vorgeschlagen: einfaches randomisiertes Sampling 

für homogene Gebiete und stratifiziertes Zufallssampling für heterogene Gebiete. Für die je-

weils angewandte Methode zur Stichprobenziehung werden Fehlertafeln für unterschiedliche 

Stichprobengrößen erstellt. Wenn man 5% Fehlerwahrscheinlichkeit zuließe, hätten 70% der 

Farmer in Ward Nr. 3, Great Kei, randomisiert interviewt werden müssen. Diese Situation 

unterscheidet sich von jener in Ward Nr. 4, Mbashe, in welchem auf unterschiedlichen Krite-

rien basierende Schichten gebildet werden müssen, bevor mit einer Auszählung der Stichpro-

ben begonnen werden kann. Um Ergebnisse mit 5% Fehlerwahrscheinlichkeit zu erhalten, 

müssten in Abhängigkeit von den zum Aufbau der Schichten verwendeten Kriterien zwischen 

30 und 50% der Farmer befragt werden. Bei hochgradig heterogenen Populationen ist die Ab-

grenzung von Schichten schwierig. Die Durchführung einer vollständigen Tierzählung sollte 

in dem Fall als mögliche Alternative in Betracht gezogen werden, wobei Messfehler, logisti-

sche Fehler und ein Anstieg der Kosten in die Überlegungen miteinbezogen werden müssen.  

Aus den Ergebnissen dieser Analysen wurden wissenschaftliche Empfehlungen für die Vorbe-

reitung der Haupt-Tierzählung in der Provinz Eastern Cape entwickelt. 
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13. Abbreviations 

ADSU  Animal Diseases Surveillance Unit 

AHS  African Horse Sickness  

AHT  Animal Health Technician  

AI  Avian Influenza 

DM  District Municipality 

ECAISA Eastern Cape Animal Information System Amathole 

EC  Eastern Cape Province 

FAO  Food and Agriculture Organization 

GIS   Geographical Information System 

ID   Identification 

IBEI  Institute of Biometry, Epidemiology and Information Processing 

IT  Information Technology  

LM  Local Municipality 

ND  Newcastle Disease 

PERSAL Personal Identification Number 

PL  Project Leader 

SA  Republic of South Africa 

SOP  Standardized Operation Procedure 

SRS  Simple Random Sampling 

Stats SA Statistics South Africa 

SVA  State Veterinary Areas 

SVO  State Veterinary Officer 

SVS  State Veterinary Services 

TiHo  University of Veterinary Medicine of Hannover 

TL  Team (Field) Leader 

TVT  Transmissible Venereal Tumor 



123 

  

  

14.  Literature  
Altman, D.G., 1991. Practical Statistics for Medical Research. Chapman and Hall, Cornwall. 
Anonymous, 2006. Livestock Development Strategy for South Africa, 2007.  Department of Agriculture of the 

Republic of South Africa, Pretoria, p. 56. 
Anonymous, 2007a. Community Survey 2007: Municipal data on household services. In: Lehohla, P. (Ed.) Sta-

tistics South Africa, Pretoria, p. 336. 
Anonymous, 2007b. Department of Agriculture Annual Performance Plan.  Department of Agriculture of the 

Eastern Cape, p. 75. 
Anonymous, 2007c. Policy and Budget Speech - 2007/2008: "Bridging the Second and First economies". Policy 

and Budget Speech. Eastern Cape Department of Agriculture, Bisho, p. 22. 
Anonymous, 2007d. Service Delivery Status Report.  Department of Agriculture of the Eastern Cape, Bisho, p. 

36. 
Anonymous, 2008. Department of Agriculture Strategic Plan 2006-2009.  Department of Agriculture of the East-

ern Cape, p. 90. 
Bebe, B.O., Udo, H.M.J., Rowlands, G.J., Thorpe, W., 2003. Smallholder dairy systems in the Kenya highlands: 

breed preferences and breeding practices. Livestock Production Science 82, 117-127. 
Bembridge, T., Tapson, D., 1993. Communal Livestock Systems. In: Maree C, C.M. (Ed.), Livestock production 

systems, principles and practices. Agri Development Foundation, Brooklyn, Pretoria, pp. 361-373. 
Bennett, S., Woods, T., Liyanage, W.M., Smith, D.L., 1991. A simplified general method for cluster-sample 

surveys of health in developing countries. World Health Stat Q 44, 98-106. 
Brooks, R., 1990. Survey of the dog population of Zimbabwe and its level of rabies vaccination. Veterinary 

Record 127, 592-596. 
Cochran, W.G., 1977. Sampling Techniques. Wiley New York. 
Cohen, C., Sartorius, B., Sabeta, C., Zulu, G., Paweska, J., Mogoswane, M., Sutton, C., Nel, L.H., Swanepoel, 

R., Leman, P.A., Grobbelaar, A.A., Dyason, E., Blumberg, L., 2007. Epidemiology and molecular virus 
characterization of reemerging rabies, South Africa. Emerging infectious diseases 13, 1879-1886. 

Colwell, J., Som, H., 2004. The World Census of Agriculture 2010 Programme: A Modular Approach. 3rd. In-
ternational Conference on Agricultural Statistics (ICAS III). FAO, Cancún, Mexico. 

Converse, J., Presser, S., 1986. Survey Questions: handcrafting the standardized questionnaire. Sage Publications 
London. 

Dohoo, I., Martin, W., Stryhn, H., 2010. Veterinary Epidemiologic Research. AVC Inc. University of Prince 
Edward Island, Charlottetown. 

FAO, 1995. Programme for the World Census of Agriculture 2000. FAO Statistical Development Series N°5. 
Food and Agriculture Organization of the United Nations. 

FAO, 2005. A System of Agricultural Censuses and Surveys. FAO Rome. 
Fowler, R., 1999. Animal draft power in South Africa: past, present and future. In: Starkey, P., Kaumbutho, P. 

(Eds.), Meeting the challenges of animal traction. A resource book of the Animal Traction Network for 
Eastern and Southern Africa (ATNESA). Intermediate Technology Publications, London, Harare, Zim-
babwe, p. 326. 

Gutierrez-A, N., 1986. Economics Constraints on Sheep and Goat Production in Developing Countries. In: Ti-
mon, V.M., Hanrahan, J.P. (Eds.), Small ruminant production in the developing countries. Proceedings 
of an Expert Consultation held in Sofia, Bulgaria, 8-12 July 1985. Food and Agriculture Organization, 
FAO, Rome. 

Hervé-Claude, L., Lwanga-Iga, I., Kroll-Lwanga-Iga, S., Nyangiwe, N., Kreienbrock, L., 2009a. The Eastern 
Cape Animal Information System Amathole: animal population structures in two Eastern Cape com-
munal wards. In, 12th International Symposium on Veterinary Epidemiology & Economics (ISVEE 
XII), Durban, South Africa. 

Hervé-Claude, L., Lwanga-Iga, I., Kroll-Lwanga-Iga, S., Nyangiwe, N., Kreienbrock, L., 2009b. The Eastern 
Cape Animal Information System Amathole: general pilot study results, strengths and challenges. In, 
12th International Symposium on Veterinary Epidemiology and Economics (ISVEE XII), Durban, 
South Africa. 

Kiguli, L.N., Palmer, A.M., Avis, A.M., 1999. A description of rangeland on commercial and communal land, 
Peddie diustrict, South Africa. African Journal of Range & Forage Science 16, 89-95. 

Kirkwood, T., 1979. Geometric Means and Measures of Dispersion. Biometrics 35, 908-909. 



124 

  

Knobel, D.L., Cleaveland, S., Coleman, P.G., Fevre, E.M., Meltzer, M.I., Miranda, M.E., Shaw, A., Zinsstag, J., 
Meslin, F.X., 2005. Re-evaluating the burden of rabies in Africa and Asia. Bull World Health Organ 83, 
360-368. 

Kreienbrock, L., 1993. Einführung in die Stichprobenverfahren (Introduction to Sample Size Calculation). R. 
Oldenbourg Verlag München. 

Levene, H., 1960. Robust tests for equality of variances Stanford University Press Standford. 
Levy, P., Lemeshow, S., 1999. Sampling of Populations, Methods and Applications. John Wiley & Sons, Inc. 

New York. 
Makgatho, C.N., McCrindle, C.M., Owen, J.H., 2005. Participatory rural appraisal to investigate constraints in 

reporting cattle mortalities in the Odi district of North West Province, South Africa. Journal of the 
South African Veterinary Association 76, 209-213. 

Mapekula, M., Chimonyo, M., Mapiye, C., Dzama, K., 2009. Milk production and calf rearing practices in the 
smallholder areas in the Eastern Cape Province of South Africa. Tropical animal health and production 
41, 1475-1485. 

Marufu, M.C., Chimonyo, M., Dzama, K., Mapiye, C., 2010. Seroprevalence of tick-borne diseases in communal 
cattle reared on sweet and sour rangelands in a semi-arid area of South Africa. The Veterinary Journal 
184, 71-76. 

Masika, P.J., Mafu, J.V., 2004. Aspects of goat farming in the communal farming systems of the central Eastern 
Cape, South Africa. Small Ruminant Research 52, 161-164. 

Masika, P.J., Sonandi, A., van Averbeke, W., 1997. Tick control by small-scale cattle farmers in the central 
Eastern Cape Province, South Africa. Journal of the South African Veterinary Association 68, 45-48. 

McDermott, J.J., Arimi, S.M., 2002. Brucellosis in sub-Saharan Africa: epidemiology, control and impact. Vete-
rinary Microbiology 90, 111-134. 

Milligan, P., Njie, A., Bennett, S., 2004. Comparison of two cluster sampling methods for health surveys in 
developing countries. Int. J. Epidemiol. 33, 469-476. 

Mokantla, E., McCrindle, C.M., Sebei, J.P., Owen, R., 2004. An investigation into the causes of low calving 
percentage in communally grazed cattle in Jericho, North West Province. Journal of the South African 
Veterinary Association 75, 30-36. 

Moritz, M., 2005. FulBe Pastoralists and the Neo-Patrimonial State in the Chad Basin. Geography Research 
Forum 25, 83-104. 

Moyo, B., Masika, P.J., 2009. Tick control methods used by resource-limited farmers and the effect of ticks on 
cattle in rural areas of the Eastern Cape Province, South Africa. Tropical animal health and production 
41, 517-523. 

Mwale, M., Masika, P., 2009. Ethno-veterinary control of parasites, management and role of village chickens in 
rural households of Centane district in the Eastern Cape, South Africa. Tropical animal health and pro-
duction 41, 1685-1693. 

Nqeno, N., Chimonyo, M., Mapiye, C., Marufu, M.C., 2010. Ovarian activity, conception and pregnancy pat-
terns of cows in the semiarid communal rangelands in the Eastern Cape Province of South Africa. Ani-
mal Reproduction Science 118, 140-147. 

Palmer, A., Ainslie, A., Hoffman, M., 1999. Sustainability of commercial and communal rangeland systems in 
southern africa. In, VIth International Rangeland Congress Proceedings Townsville, Australia, pp. 
1020-1022. 

Palmer, T., Ainslie, A., 2002. Country Pasture/Forage Resource Profiles; South Africa. Country Pasture/Forage 
Resource Profiles; FAO. p. 21. 

Rikhotso, B.O., Stoltsz, W.H., Bryson, N.R., Sommerville, J.E., 2005. The impact of 2 dipping systems on en-
demic stability to bovine babesiosis and anaplasmosis in cattle in 4 communally grazed areas in Limpo-
po Province, South Africa. Journal of the South African Veterinary Association 76, 217-223. 

Rumosa Gwaze, F., Chimonyo, M., Dzama, K., 2009a. Communal goat production in Southern Africa: a review. 
Tropical animal health and production 41, 1157-1168. 

Rumosa Gwaze, F., Chimonyo, M., Dzama, K., 2009b. Variation in the functions of village goats in Zimbabwe 
and South Africa. Tropical animal health and production 41, 1381-1391. 

Sandvik, T., Crooke, H., Drew, T.W., Blome, S., Greiser-Wilke, I., Moennig, V., Gous, T.A., Gers, S., Kitching, 
J.A., Buhrmann, G., Bruckner, G.K., 2005. Classical swine fever in South Africa after 87 years' ab-
sence. Vet Rec 157, 267. 

Searle, S.R., 1971. Linear Models. Wiley & Sons. New York. 
Sebei, P.J., McCrindle, C.M., Webb, E.C., 2004. An economic analysis of communal goat production. Journal of 

the South African Veterinary Association 75, 19-23. 
Seber, G., 1973. The Estimation of Animal Abundance. Griffin New York. 
Shabalala, N., Mosima, B., 2002. Report on the survey of large and small scale agriculture. In: Lehohla, P. (Ed.), 

Agricultural surveys - South Africa. Statistics South Africa, Pretoria, p. 115 p. 



125 

  

Tefera, A.N., Mekala, D.G., Mnisi, P.E., Mukisira, C., Muthui, M., Murungweni, C., Sebitloane, O., 2004. Via-
bility of sheep and goat breeding for export in Sekhukhune District, Limpopo Province, South Africa. 
Opportunities for commercialising goats and their by-products. 

Thrusfield, M., 2005. Veterinary Epidemiology. Blackwell Publishing, Oxford. 
Tsotetsi, A.M., Mbati, P.A., 2003. Parasitic helminths of veterinary importance in cattle, sheep and goats on 

communal farms in the northeastern Free State, South Africa. Journal of the South African Veterinary 
Association 74, 45-48. 

 
 



126 

  

15. Annex 

A.1. District municipalities of the Eastern Cape 
Table A.1:  District Municipalities in the Eastern Cape, with Local Municipalities (LM) and wards number per 

LM (Source: www.demarcation.com.za; download: 30.05.2008) 

District  
Municipality  Local Municipality  Ward # 

District  
Municipality  Local Municipality  Ward # 

Amathole Amahlati 20 Chris Hani Emalahleni 16 
 Amathole 45  Engcobo 16 
 Great Kei 6  Intsika 23 
 Mbashe 26  Inxuba 9 
 Mnquma 31  Lukhanji 27 
 Ngqushwa 14  Sakhisizwe 7 
 Nkonkobe 21  Tsolwana 5 
 Nxuba 4  DM Sub-total 103 
 DM Sub-total 167 Nelson Mandela*  Nelson Mandela Bay 60 
Alfred Nzo Matatiele 24 OR Tambo King Sabata  32 
 Umzimbuvu 24  Mbizana 25 
 DM Sub-total 48  Mhlontlo 21 
Cacadu Blue Crane Road 5  Ntabankulu 15 
 Camdeboo 6  Nyandeni 26 
 Kou-Kamma 5  Port St. Johns 16 
 Kouga 10  Qaukeni 27 
 Makana 12  DM Sub-total 162 
 Ndlambe 9 Ukhahlamba Elundini 16 
 Sunday's River Valley 7  Gariep 4 
 DM Sub-total 54  Maletswai 6 
Chris Hani Emalahleni 16  Senqu 16 
 Engcobo 16  DM Sub-total 42 
 Intsika 23 Eastern Cape DM’s No. 6* 
 Inxuba 9 Eastern Cape LM’s No. 36 
 DM Sub-total 103 Eastern Cape Total Ward No. 636 
*Officially Nelson Mandela Bay Metro is a Metropolitan Area and not a District Municipality. 

 



127 

  

 

A.2. Eastern Cape Veterinary Services Laboratory Network  
Annex A.2:  Eastern Cape Veterinary Services Laboratory Network Tasks. An “X” indicates tasks performed 

by each specific laboratory.  

 Laboratories    
Laboratory Task Grahamstown Queenstown Middleburg Mthatha 
Serology X X X X 
VPH*/Meat Hygiene X  X  
Reproduction X X X  
Helminthology X X   
Toxicology X  X  
Mastitis Control  X X   
Milk Hygiene X X   
Bacteriology X X X X 
Parasitology X X X X 
Pathology X X X X 
Biochemistry  X X  
Histopathology   X  
Hematology   X  
*: VPH = Veterinary Public Health    
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A.3. Pilot questionnaire  

Images A.3.1-4.: Cover page (Page A), Cattle (Page B), Sheep and Goats (page C) and Pigs 
(Page D)   
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Images A.3.5-8.: Equines (Page E), Ostrich - Emu (Page F), Poultry (Page G) and Dogs and 
Cats (Page H)  
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A.4. Plausibility tables for questionnaire evaluation  

Table A.4.1: Cover page (Page A) 

 
Cover page [A] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
2179 100.00 . 0.00 . 0.00 2179 Cattle owned 

Comments 53 2.43 . 0.00 2126 97.57 2179 
Date 2083 95.59 11 0.50 85 3.90 2179 
Degrees East 1976 90.68 67 3.07 136 6.24 2179 
Degrees South 1983 91.01 58 2.66 138 6.33 2179 
Dogs & Cats owned 2179 100.00 . 0.00 . 0.00 2179 
Equines owned 2179 100.00 . 0.00 . 0.00 2179 
Farmer Contact Info 1114 51.12 . 0.00 1065 48.88 2179 
Farmer Initials 1783 81.83 . 0.00 396 18.17 2179 
Farmer Name 2133 97.89 . 0.00 46 2.11 2179 
Farmer type 1899 87.15 280 12.85 . 0.00 2179 
Local Municipality 2147 98.53 . 0.00 32 1.47 2179 
Ostriches & Emu owned 2179 100.00 . 0.00 . 0.00 2179 
Other Animals owned 6 0.28 . 0.00 2173 99.72 2179 
Personal No 2120 97.29 8 0.37 51 2.34 2179 
Pigs owned 2179 100.00 . 0.00 . 0.00 2179 
Poultry owned 2179 100.00 . 0.00 . 0.00 2179 
Rabbits owned 2179 100.00 . 0.00 . 0.00 2179 
SVS Use 1969 90.36 210 9.64 . 0.00 2179 
SVS benefit 2014 92.43 165 7.57 . 0.00 2179 
Sheep & Goats owned 2179 100.00 . 0.00 . 0.00 2179 
Signature 2040 93.62 . 0.00 139 6.38 2179 
State Vet Area . 0.00 . 0.00 2179 100.00 2179 
Sub Village 1923 88.25 . 0.00 256 11.75 2179 
Village 2172 99.68 7 0.32 . 0.00 2179 
Ward 2083 95.59 1 0.05 95 4.36 2179 
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Table A.4.2: Cattle (Page B) 

 
Cattle Section [B] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
980 100.00 . 0.00 . 0.00 980 Bonsmara Owned 

Brahman Owned 980 100.00 . 0.00 . 0.00 980 
Breeding Use 980 100.00 . 0.00 . 0.00 980 
Bulls No 980 100.00 . 0.00 . 0.00 980 
Calves No 980 100.00 . 0.00 . 0.00 980 
Cattle Comments 43 4.39 . 0.00 937 95.61 980 
Cattle DT Register 157 16.02 . 0.00 823 83.98 980 
Community Projects 912 93.06 66 6.73 2 0.20 980 
Condition Lost 949 96.84 30 3.06 1 0.10 980 
Cow No 980 100.00 . 0.00 . 0.00 980 
Diptank No 213 21.73 70 7.14 697 71.12 980 
Diptank Use 542 55.31 198 20.20 240 24.49 980 
Fires or Theft 934 95.31 44 4.49 2 0.20 980 
Heifers No 980 100.00 . 0.00 . 0.00 980 
Holstein Owned 980 100.00 . 0.00 . 0.00 980 
Jersey Owned 980 100.00 . 0.00 . 0.00 980 
Meat Use 980 100.00 . 0.00 . 0.00 980 
Milk Use 980 100.00 . 0.00 . 0.00 980 
Nguni Owned 980 100.00 . 0.00 . 0.00 980 
Other Breed Owned . 0.00 . 0.00 980 100.00 980 
Other Use 11 1.12 . 0.00 969 98.88 980 
Oxen No 980 100.00 . 0.00 . 0.00 980 
Pinzgauer Owned 980 100.00 . 0.00 . 0.00 980 
Project ID 12 1.22 . 0.00 968 98.78 980 
Project Leader 20 2.04 . 0.00 960 97.96 980 
Project Name 20 2.04 . 0.00 960 97.96 980 
Reproductive Problems 935 95.41 43 4.39 2 0.20 980 
Tick Diseases 947 96.63 32 3.27 1 0.10 980 
Total Cattle No 980 100.00 . 0.00 . 0.00 980 
Traction Use 980 100.00 . 0.00 . 0.00 980 
Traditional Use 980 100.00 . 0.00 . 0.00 980 
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Table A.4.3: Sheep and Goats (Page C)  

 
Sheep and Goats Section [C] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
1160 88.89 145 11.11 . 0.00 1305 Affected by Parasites 

Affected by Sheep Scab 1142 87.51 163 12.49 . 0.00 1305 
Angora Owned 1305 100.00 . 0.00 . 0.00 1305 
Boer Owned 1305 100.00 . 0.00 . 0.00 1305 
Bucks No 1305 100.00 . 0.00 . 0.00 1305 
Castrated Bucks 1305 100.00 . 0.00 . 0.00 1305 
Condition Loss 1150 88.12 155 11.88 . 0.00 1305 
Diptank ID 196 15.02 . 0.00 1109 84.98 1305 
Diptank Regular Use 404 30.96 477 36.55 424 32.49 1305 
Doe No 1305 100.00 . 0.00 . 0.00 1305 
Doehne Merino Owned 1305 100.00 . 0.00 . 0.00 1305 
Dorper Owned 1305 100.00 . 0.00 . 0.00 1305 
Ewe No 1305 100.00 . 0.00 . 0.00 1305 
Fire or Theft 1135 86.97 170 13.03 . 0.00 1305 
Goat Maiden No 1305 100.00 . 0.00 . 0.00 1305 
Goats Breeding Use 1305 100.00 . 0.00 . 0.00 1305 
Goats Meat Use 1305 100.00 . 0.00 . 0.00 1305 
Goats Milk use 1305 100.00 . 0.00 . 0.00 1305 
Goats Mixed Breed Owned 1305 100.00 . 0.00 . 0.00 1305 
Goats Mixed Use 1305 100.00 . 0.00 . 0.00 1305 
Goats No 1305 100.00 . 0.00 . 0.00 1305 
Goats Other Breed Name 44 3.37 . 0.00 1261 96.63 1305 
Goats Other Use Given . 0.00 . 0.00 1305 100.00 1305 
Goats Traditional Use 1305 100.00 . 0.00 . 0.00 1305 
Hammer No 1305 100.00 . 0.00 . 0.00 1305 
Kids No 1305 100.00 . 0.00 . 0.00 1305 
Lambs No 1305 100.00 . 0.00 . 0.00 1305 
Merino Owned 1305 100.00 . 0.00 . 0.00 1305 
Project ID . 0.00 . 0.00 1305 100.00 1305 
Project Leader . 0.00 . 0.00 1305 100.00 1305 
Project Name . 0.00 . 0.00 1305 100.00 1305 
Ram No 1305 100.00 . 0.00 . 0.00 1305 
Reproductive Problems 1141 87.43 164 12.57 . 0.00 1305 
Shearing Shed Member . 0.00 . 0.00 1305 100.00 1305 
Shearing Shed Village . 0.00 . 0.00 1305 100.00 1305 
Sheep Breeding Use 1305 100.00 . 0.00 . 0.00 1305 
Sheep Goats Comments 44 3.37 . 0.00 1261 96.63 1305 
Sheep Maiden No 1305 100.00 . 0.00 . 0.00 1305 
Sheep Meat Use 1305 100.00 . 0.00 . 0.00 1305 
Sheep Milk Use 1305 100.00 . 0.00 . 0.00 1305 
Sheep Mixed Breed Owned 1305 100.00 . 0.00 . 0.00 1305 
Sheep Mixed Use 1305 100.00 . 0.00 . 0.00 1305 
Sheep Other Breed Owned 55 4.21 . 0.00 1250 95.79 1305 
Sheep Other Use Given . 0.00 . 0.00 1305 100.00 1305 
Sheep Traditional Use 1305 100.00 . 0.00 . 0.00 1305 
Tick Diseases 1160 88.89 145 11.11 . 0.00 1305 
Total Sheep No 1305 100.00 . 0.00 . 0.00 1305 
Use Another Diptank 51 3.91 812 62.22 442 33.87 1305 
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Table A.4.4: Pigs (Page D) 

 
Pigs Section [D] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
57 100.00 . 0.00 . 0.00 57 Bacconers No 

Boar No 57 100.00 . 0.00 . 0.00 57 
Breeding Use 57 100.00 . 0.00 . 0.00 57 
Duroc Owned 57 100.00 . 0.00 . 0.00 57 
External Parasites 55 96.49 2 3.51 . 0.00 57 
Fires or Theft 55 96.49 2 3.51 . 0.00 57 
Free Ranging / not housed 57 100.00 . 0.00 . 0.00 57 
Housed 57 100.00 . 0.00 . 0.00 57 
Indigenous Owned 57 100.00 . 0.00 . 0.00 57 
Internal Parasites 55 96.49 2 3.51 . 0.00 57 
Landrace Owned 57 100.00 . 0.00 . 0.00 57 
Large White Owned 57 100.00 . 0.00 . 0.00 57 
Lost Condition 55 96.49 2 3.51 . 0.00 57 
Meat Use 57 100.00 . 0.00 . 0.00 57 
Mixed Breed Owned 57 100.00 . 0.00 . 0.00 57 
Other Breed Owned 2 3.51 . 0.00 55 96.49 57 
Other Feed 2 3.51 . 0.00 55 96.49 57 
Other Housing Type . 0.00 . 0.00 57 100.00 57 
Other Use Given . 0.00 . 0.00 57 100.00 57 
Piglets No 57 100.00 . 0.00 . 0.00 57 
Pigs Comments 1 1.75 . 0.00 56 98.25 57 
Project ID . 0.00 . 0.00 57 100.00 57 
Project Leader . 0.00 . 0.00 57 100.00 57 
Project Name . 0.00 . 0.00 57 100.00 57 
Purchased Feed 57 100.00 . 0.00 . 0.00 57 
Reproductive Problems 55 96.49 2 3.51 . 0.00 57 
Sow No 57 100.00 . 0.00 . 0.00 57 
Swill Feed 57 100.00 . 0.00 . 0.00 57 
Total Pigs No 57 100.00 . 0.00 . 0.00 57 
Traditional Use 57 100.00 . 0.00 . 0.00 57 
Veld Feed 57 100.00 . 0.00 . 0.00 57 
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Table A.4.5: Equine (Page E) 

 
Equine Section [E] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
169 90.37 18 9.63 . 0.00 187 Affected by AHS 

Affected by Dourine 170 90.91 17 9.09 . 0.00 187 
Affected by Sarcoids 169 90.37 18 9.63 . 0.00 187 
Affected by Strangles 171 91.44 16 8.56 . 0.00 187 
Ceremonial Use 187 100.00 . 0.00 . 0.00 187 
Foal No 187 100.00 . 0.00 . 0.00 187 
Gelding No 187 100.00 . 0.00 . 0.00 187 
Horse Comments 5 2.67 . 0.00 182 97.33 187 
Local Breed Owned 187 100.00 . 0.00 . 0.00 187 
Mare No 187 100.00 . 0.00 . 0.00 187 
Meat Use 187 100.00 . 0.00 . 0.00 187 
Other Breed Owned 3 1.60 . 0.00 184 98.40 187 
Other Use Given . 0.00 . 0.00 187 100.00 187 
Sport / Recreational Use 187 100.00 . 0.00 . 0.00 187 
Stallion No 187 100.00 . 0.00 . 0.00 187 
Thoroughbreds Owned 187 100.00 . 0.00 . 0.00 187 
Total Donkey No 187 100.00 . 0.00 . 0.00 187 
Total Horse No 187 100.00 . 0.00 . 0.00 187 
Total Mules No 187 100.00 . 0.00 . 0.00 187 
Transport Use 187 100.00 . 0.00 . 0.00 187 
Vaccinated against AHS 176 94.12 11 5.88 . 0.00 187 
Work / Traction Use 187 100.00 . 0.00 . 0.00 187 
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Table A.4.6: Poultry (Page G) 

 
Poultry Section [G] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
1393 93.36 99 6.64 . 0.00 1492 Affected by AI 

Affected by ND 1426 95.58 66 4.42 . 0.00 1492 
Backyard / Free Range 1492 100.00 . 0.00 . 0.00 1492 
Chicken Breeding Use 1492 100.00 . 0.00 . 0.00 1492 
Chicken Eggs Use 1492 100.00 . 0.00 . 0.00 1492 
Chicken Meat Use 1492 100.00 . 0.00 . 0.00 1492 
Chicken Traditional Use 1492 100.00 . 0.00 . 0.00 1492 
Ducks Breeding Use 1492 100.00 . 0.00 . 0.00 1492 
Ducks Eggs Use 1492 100.00 . 0.00 . 0.00 1492 
Ducks Meat Use 1492 100.00 . 0.00 . 0.00 1492 
Ducks Traditional Use 1492 100.00 . 0.00 . 0.00 1492 
Geese Breeding Use 1492 100.00 . 0.00 . 0.00 1492 
Geese Meat Use 1492 100.00 . 0.00 . 0.00 1492 
Geese Traditional Use 1492 100.00 . 0.00 . 0.00 1492 
High Chick Mortality 1398 93.70 94 6.30 . 0.00 1492 
Housed / Caged 1492 100.00 . 0.00 . 0.00 1492 
Housed / Free Range 1492 100.00 . 0.00 . 0.00 1492 
Maize Feed 1492 100.00 . 0.00 . 0.00 1492 
Other Chicken Use 29 1.94 . 0.00 1463 98.06 1492 
Other Ducks Use 1 0.07 . 0.00 1491 99.93 1492 
Other Feed Used . 0.00 . 0.00 1492 100.00 1492 
Other Geese Use 5 0.34 . 0.00 1487 99.66 1492 
Other Housing 3 0.20 . 0.00 1489 99.80 1492 
Other Poultry No 1492 100.00 . 0.00 . 0.00 1492 
Other Poultry Owned . 0.00 . 0.00 1492 100.00 1492 
Other Turkey Use 2 0.13 . 0.00 1490 99.87 1492 
Poultry Comments 85 5.70 . 0.00 1407 94.30 1492 
Project ID 19 1.27 . 0.00 1473 98.73 1492 
Project Name 20 1.34 . 0.00 1472 98.66 1492 
Purchased Feed 1492 100.00 . 0.00 . 0.00 1492 
Swill Feed 1492 100.00 . 0.00 . 0.00 1492 
Total Chicken No 1492 100.00 . 0.00 . 0.00 1492 
Total Ducks No 1492 100.00 . 0.00 . 0.00 1492 
Total Geese No 1492 100.00 . 0.00 . 0.00 1492 
Total Turkey No 1492 100.00 . 0.00 . 0.00 1492 
Turkey Breeding Use 1492 100.00 . 0.00 . 0.00 1492 
Turkey Meat Use 1492 100.00 . 0.00 . 0.00 1492 
Turkey Traditional Use 1492 100.00 . 0.00 . 0.00 1492 
Vaccinated Against ND 1419 95.11 73 4.89 . 0.00 1492 
Veld Feed 1492 100.00 . 0.00 . 0.00 1492 
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Table A.4.7: Dogs and Cats (Page H)  

 
Dogs and Cats Section [H] 

Total Valid Answers For Discussion Missing 
N % N % N % N 

Variable 
1612 91.49 150 8.51 . 0.00 1762 Affected by Biliary Fever 

Affected by Distemper 1610 91.37 152 8.63 . 0.00 1762 
Affected by Mange 1608 91.26 154 8.74 . 0.00 1762 
Affected by Parasites 1618 91.83 144 8.17 . 0.00 1762 
Affected by Rabies 1612 91.49 150 8.51 . 0.00 1762 
Castrated Cats 1762 100.00 . 0.00 . 0.00 1762 
Castrated Dogs 1762 100.00 . 0.00 . 0.00 1762 
Dogs and Cats Comments 19 1.08 . 0.00 1743 98.92 1762 
Female Cats 1762 100.00 . 0.00 . 0.00 1762 
Female Dogs 1762 100.00 . 0.00 . 0.00 1762 
Guardian Use 1762 100.00 . 0.00 . 0.00 1762 
Herding Use 1762 100.00 . 0.00 . 0.00 1762 
Hunting Use 1762 100.00 . 0.00 . 0.00 1762 
Male Cats 1762 100.00 . 0.00 . 0.00 1762 
Male Dogs 1762 100.00 . 0.00 . 0.00 1762 
Neutered Cats 1762 100.00 . 0.00 . 0.00 1762 
Other Dog Use 1 0.06 . 0.00 1761 99.94 1762 
Pet / Companion Use 1762 100.00 . 0.00 . 0.00 1762 
Presented TVT 1594 90.47 168 9.53 . 0.00 1762 
Spayed Dogs 1762 100.00 . 0.00 . 0.00 1762 
Total Cat No 1762 100.00 . 0.00 . 0.00 1762 
Total Dog No 1762 100.00 . 0.00 . 0.00 1762 
Vaccinated Against Rabies 1654 93.87 108 6.13 . 0.00 1762 
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A.5. Questionnaire proposal for further animal censuses  

Images A.5.: Cover page (Page A), Cattle (Page B), Sheep (page C) and Goats (Page D)   
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Images A.5.5-8: Pigs (Page E), Equines (Page F), Poultry (Page G) and Dogs and Cats (Page 
H) 
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A.6. Pig housing, feeding and sanitary aspects 
Table A.6.1.:  Reported housing and pig feeding in February 2008, ward no. 3 and 4 in the Great Kei and Mbashe 

Local Municipality respectively, Amathole District Municipality; Eastern Cape South Africa. 

 Type % of pig farmers 
Housing Housed 25.8 
 Free 24.7 
 NA 49.5 
Feeding Purchased 28.0 
 Swill 16.1 
 Veld 10.8 
 NA 45.2 

 

Table A.6.2.:  Main sanitary and farming reported problems for pig farming in February 2008, ward no. 3 and 4 
in the Great Kei and Mbashe Local Municipality respectively, Amathole District Municipality; 
Eastern Cape South Africa. 

% 
Internal 
Parasites 

External 
Parasites 

Condition 
Loss 

Reproductive  
Conditions 

Other  
Conditions 

Yes 17.0 13.6 6.8 0 6.8 
No 71.2 72.9 83.1 89.8 81.4 
Other 11.9 13.6 10.2 10.2 11.9 
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A.7. Dogs and cats population distribution and sanitary as-
pects  

 

Figure A.7:  Declared numbers of dogs and cats in February 2008, ward no. 3 and 4 in the Great Kei and 
Mbashe Local Municipality respectively, Amathole District Municipality; Eastern Cape South 
Africa. 

Table A.7:  Sanitary status and related information for dogs and cats in February 2008, ward no. 3 and 4 in the 
Great Kei and Mbashe Local Municipality respectively, Amathole District Municipality; Eastern 
Cape South Africa. 

 Parasites Mange Billiary 
fever 

Distemper Transmissible 
venereal tumor 

Rabies Rabies 
vaccinated 

Yes 33.1 19.6 13.0 8.9 2,2 4,3 80.7 
No 59.7 73.3 78.5 82.5 88.3 88.5 13.9 
Other 7.3 7.2 8.5 8.7 9.5 7.3 5.4 
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A.8. Main products obtained from farm animals in the 
Eastern Cape 

Table A.8.:  Reported use as food source of different species products in February 2008, ward no. 3 and 4 in 
the Great Kei and Mbashe Local Municipality respectively, Amathole District Municipality; East-
ern Cape - Republic of South Africa. 

Species or  
species group Food type or protein source Farmers % 
Chicken Meat 77.7 
  Eggs 58.8 
Cattle Meat 62.2 
  Milk 50.8 
Sheep Meat 53.6 
  Milk 28.6 
Goats Meat 45.7 
  Milk 16.5 
Pigs Meat 39.8 
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A.9. Game parks and Reserves in the Eastern Cape Province, 
South Africa.  

Table A.9.:  Non-official preliminary list of Game parks and Reserves in the Eastern Cape Province, South 
Africa. 

Serial  Name Type District Municipality Official Code 
1 Addo Elephant National Park Cacadu DC10 
2 Amakhala Game Reserve Cacadu DC10 
3 Baviaanskloof Nature Reserve Cacadu DC10 
4 Bhejane Private Game Reserve Cacadu DC10 
5 Blaauwbosch Game Reserve Cacadu DC10 
6 Bosberg Nature Reserve Cacadu DC10 
7 Bucklands Private Game Reserve Amathole DC12 
8 Bushman Sands Game Reserve Cacadu DC10 
9 Camdeboo National Park Cacadu DC10 
10 Cape Recife Nature Reserve Nelson Mandela NMA 
11 Commandoi Drift Nature Reserve Chris Hani DC13 
12 Cwebe Nature Reserve Amathole DC12 
13 Double Drift Game Reserve Cacadu DC10 
14 Dwesa Nature Reserve Amathole DC12 
15 East London Coast Nature Reserve Amathole DC12 
16 Fort Fordyce Nature Reserve Amathole DC12 
17 Great Fish River Nature Reserve Cacadu DC10 
18 Groenendal Wilderness Area Cacadu DC10 
19 Hluleka Nature Reserve O.R. Tambo DC15 
20 Inkwenkwezi Private Game Reserve Amathole DC12 
21 Kamala Private Game Reserve Cacadu DC10 
22 Kariega Private Game Reserve Cacadu DC10 
23 Kikuyu Lodge Game Reserve Cacadu DC10 
24 Koedoeskloof Private Game Reserve Cacadu DC10 
25 Koffylaagte Private Game Reserve Cacadu DC10 
26 Kwantu Private Game Reserve Cacadu DC10 
27 Lalibela Game Reserve Cacadu DC10 
28 Luchaba Nature Reserve O.R. Tambo DC15 
29 Mkambati Nature Reserve O.R. Tambo DC15 
30 Mountain Zebra National Park Chris Hani DC13 
31 Mpofu Nature Reserve Amathole DC12 
32 Mpotshane Private Game Reserve Amathole DC12 
33 Ntoni Private Game Reserve Chris Hani DC13 
34 Nyala Valley Private Game Reserve Cacadu DC10 
35 Oviston Nature Reserve Ukhahlamba DC14 
36 Pumba Private Game Reserve Cacadu DC10 
37 Samara Private Game Reserve Cacadu DC10 
38 Shamwari Game Reserve Cacadu DC10 
39 Sibuya Private Game Reserve Cacadu DC10 
40 Silaka Nature Reserve O.R. Tambo DC15 
41 Thomas Baines Nature Reserve Cacadu DC10 
42 Tsitsikamma National Park Cacadu DC10 
43 Tsolwana Nature Reserve Chris Hani DC13 
44 Wildschutsberg Private Game Reserve Chris Hani DC13 
45 Woody Cape Nature Reserve Cacadu DC10 

 


