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ABSTRACT 

Smallholder agriculture productivity in the Eastern Cape (EC) of South Africa is declining due 

to, among other, resource endowment, manure-use dynamics, and low-productive conventional 

technology. As such, this study assessed the influence of resource availability on various 

agricultural activities among smallholder farmers in the Tsitsa River catchment of EC. A 

structured questionnaire (137 participants) and interviews (18 participants) were administered 

to gather information on the farm typology, resource endowment, and manure-use dynamics. 

The results from the descriptive statistics showed that many participants (72%) cultivated their 

crops in gardens, whereas few used the field for crop production (4%). Most farmers used 

kraal manure to plant various crops in their gardens, and owning cattle provided easy access 

to manure. However, the lack of transportation for manure field application was raised, 

resulting in more nutrients being applied to fields closer to the farmhouse than outfields. The 

Pearson's Chi-square test of association revealed that participants' age and gender had no 

effect (p > 0.05) on their likelihood of engaging in various agricultural activities and 

management practices. The principal component analysis results showed five PCs that 

contributed to the most variability in the area: the type of land under cultivation, livestock 

numbers, crop fertilisation, irrigation, and the source of manure. Furthermore, using PCA and 

cluster analysis, three farm typologies were identified: high resource endowered, medium 

resource endowed, and low resource endowered. This analysis helped us to understand some 

overlapping data better. It also showed comparable or varied farming practices and 
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management in the study area. The qualitative results indicated several challenges affecting 

their farm productivity, including climate change, invasive species, theft, lack of infrastructure, 

and limited resources. When deciding on intervention programmes involving smallholder 

farmers in rural communities, authorities and governments should use a holistic approach that 

considers Indigenous knowledge and attitudes. 

 

Keywords: Crop Production, Indigenous Knowledge Systems, Kraal Manure, Livestock 

Production, Mixed Farming, Resource Availability. 

 

1. INTRODUCTION 

Smallholder farmers are rural dwellers who practice intensive, permanent, and diverse 

agriculture on relatively small-scale farms ranging from  0.2 to 2 ha (Kabini, 2022; Tittonell et 

al., 2005a; Zingore et al., 2007). Small farms account for 84% of all farms globally; they 

operate close to 12% of all agricultural land and produce approximately 35% of the world’s 

food (Lowder et al., 2021). However, poor and deteriorating soil fertility is a major limiting 

factor for crop production in smallholder African farms (Mairura et al., 2022; Mucheru-Muna 

et al., 2021). Likewise, smallholders’ agricultural productivity in South Africa is stagnant and 

declining due to inefficient, traditional technologies (Kabini, 2022). This includes producing 

under rainfed conditions and using less fertiliser than recommended for producing potential 

yields (Kibirige, 2013). Moreover, this is because the diversity of resource endowment, soil 

and climatic circumstances can all impact smallholder farmers' management, production, and 

soil fertility. For instance, soil management varied between and within farms due to 

socioeconomic factors influencing resource allocation techniques (Giller et al., 2011a; Tittonell 

et al., 2005a). Such resource allocation inequalities in smallholder farms have resulted in the 

formation of soil fertility gradients both across and within farms (Bucagu et al., 2014). 

Smallholder farming in South Africa's rural Eastern Cape Province includes agricultural and 

livestock production (Wenhold et al., 2007). Crop production under rain-fed conditions is 

usually divided into garden and field areas, with vegetables planted in gardens and cereals such 

as maize cultivated in arable fields (van Averbeke et al., 2008; Wenhold et al., 2007). However, 

crop productivity is negatively affected by a variety of factors, including social and economic 

factors, as well as land degradation (Chimonyo et al., 2020; Kibirige, 2013; Manyevere, 2014; 

Wenhold et al., 2007; Zantsi et al., 2019). In some areas, most land suitable for cultivation has 



S. Afr. J. Agric. Ext.                        Mzayiya, Manyevere & Mashamaite 

Vol. 53 No. 3, 2025: 53-95 

10.17159/2413-3221/2025/v53n3a18424                                           (License: CC BY 4.0) 
 

55 
 

been hampered by soil erosion, acidity, and low soil fertility (Mandiringana et al., 2005; van 

Tol et al., 2014). On the other hand, livestock production in the province's rural areas depends 

mainly on communal pasture systems. Livestock commonly kept are cattle, sheep, chickens, 

goats and pigs (van Averbeke et al., 2008; Wenhold et al., 2007). However, poor pasture 

management leads to overgrazing and deterioration of pasture (Gusha et al., 2018). Smallholder 

livestock production is further hampered by various obstacles, such as a lack of feed to 

supplement during the dry seasons, resulting in low productivity and a high mortality rate 

(Gusha et al., 2018; Mthi & Nyangiwe, 2018). As such, this could hinder farmers from 

achieving the 2030 United Nations’ Sustainable Development Goals (SDG 1 – 3) of No 

Poverty, Zero Hunger, and Good Health and Well-being (United Nations, 2020). 

In the Eastern Cape Province, smallholder farming is mainly concentrated in the former 

homeland areas, previously referred to as the Transkei and Ciskei (Aliber & Hart, 2009). The 

former eastern Bantustan (former Transkei) is the largest consolidated area (4.37 million per 

ha) in South Africa, where land is occupied by smallholders (van Averbeke et al., 2008). The 

agroecology of the former Transkei region receives more rainfall (600 mm/annum) than other 

parts of the province, thus permitting dryland production (van Averbeke et al., 2008). The 

Tsitsa River catchment falls under the eastern former Transkei area within the larger Mzimvubu 

River catchment. The Mzimvubu river catchment is the largest underdeveloped river in the 

country (van Tol et al., 2018). 

Through the Mzimvubu water project initiative, the South African government, under different 

departments, is attempting to kick-start social and economic development in the catchment 

(DWS, 2014; van Tol et al., 2018). These developments include dam construction, which is 

expected to boost irrigated agricultural activities (DWS, 2014; van Tol et al., 2014). Since the 

inception of this initiative, several feasibility studies have been conducted to explore the cost 

estimates and economic impact of the initiative on the livelihoods of the surrounding 

communities. For example, some studies have already identified erosion-sensitive areas (du 

Plessis et al., 2020; van Tol et al., 2014), while others pointed out the importance of driving 

natural resource investigations along with social studies to understand the perceptions and lived 

experiences of people living close to this initiative (Bester et al., 2019; DWS, 2014; DWS, 

2017; Fabricius et al., 2016; van Tol et al., 2014). 



S. Afr. J. Agric. Ext.                        Mzayiya, Manyevere & Mashamaite 

Vol. 53 No. 3, 2025: 53-95 

10.17159/2413-3221/2025/v53n3a18424                                           (License: CC BY 4.0) 
 

56 
 

However, due to the heterogeneity of farmers, tailoring those approaches to specific land use, 

climate, topographic, and socioeconomic conditions has been challenging (Eshetae et al., 2024; 

Huber et al., 2024). Understanding and capturing the variety of farming systems and other 

environmental and socioeconomic factors is critical to adapting management options and 

facilitating targeting and scaling (Giller et al., 2011b; Girma, 2022). Establishing a farm 

typology can be a crucial first step to target agricultural development, particularly in a mixed 

crop-livestock farming system. Farm typologies are used in rural development and agriculture 

to comprehend the variety of farming systems and farmers in each area (Alvarez et al., 2018; 

Kumar et al., 2019). Farm typology captures the variability of farming systems, which is 

critical for guiding agricultural interventions in any mixed crop-livestock farming system 

(Eshetae et al., 2024). This entails grouping farmers according to specific criteria related to 

their farming practices, resources, and socioeconomic, agronomic, and demographic attributes. 

With this information, targeted and domain-specific agricultural interventions can be created 

to meet individual farmer groups' needs best (Giller et al., 2011b; Gebrekidan et al., 2020; 

Sarker et al., 2021). 

Indigenous knowledge is critical in developing farming practices and resolving local issues 

concerning government services, conflict resolution, and local communities (Manyevere et al., 

2020; Peter, 2008). This is because local farmers and rural communities are closely involved 

in the daily demands of utilising and managing local ecosystems (Mashamaite et al., 2023; 

Peter, 2008). For this reason, it is imperative to include social components and indigenous 

knowledge in any community engagement. As such, policymakers and/or government 

departments should consider indigenous knowledge and perceptions before any intervention 

programmes concerning smallholder farmers (Bannatyne et al., 2017). Subsequently, there is 

a need to investigate the current social dynamics amongst active farmers, especially after the 

Coronavirus (COVID-19) pandemic, which may have resulted in social changes and 

adjustments to the new everyday realities. It is also crucial to investigate the crops and 

livestock-keeping activities of the farmers concerning their resource endowment, as van Tol et 

al. (2018) identified a paucity of resources as a factor affecting production. Therefore, this 

study aimed to assess the local knowledge and perceptions about the effect of resource 

availability and kraal manure use dynamics on farming production practices and activities 

among rural smallholder farmers in the Eastern Cape Province of South Africa. 
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2. MATERIALS AND METHODS 

2.1. Description of Study Site 

The study was conducted in the Tsitsa River catchment between June and October 2022, and 

this is the site identified for dam construction within the Mzimvubu catchment. The area lies 

between 30º 46ʹ 58ʹ’ and 31º 28ʹ 55ʹ’S and 27º 55ʹ 56ʹ’ and 29º 13ʹ 47ʹ’E in the Eastern Cape 

Province of South Africa (Le Roux & Van der Waal, 2020). The Tsitsa River catchment is 

approximately 4936 km2 in size (Bannatyne et al., 2017). Mean annual rainfall ranges from 

672 mm in the lower plains to 1327 mm in the mountains between October and March (Le 

Roux et al., 2015). The soils in the catchment vary significantly, and the mudstone parent 

material in the central part of the catchment is associated with duplex soils that are highly 

erodible (du Plessis et al., 2020; Le Roux et al., 2015). Rural communities near the dam site 

area fall under Maclear town, which is situated under Elundini local municipality, which covers 

an area of 5064 km² and has 17 wards (Elundini Local Municipality, 2017). Elundini local 

municipality is in the Joe Gqabi district and has an estimated population of 144,929. The 

population of Elundini consists of 61% (88 247) females and 39% (56 682) males (Elundini 

IDP, 2022). 

Approximately 38% of households in Elundini local municipality earn less than R800 per 

month or have no income at all (Elundini IDP, 2022). The rural areas of Elundini Municipality 

are marked by low levels of employment, and most people's livelihood activities are 

subsistence (Elundini Local Municipality, 2017). The percentage of people living in poverty 

was almost 70% in 2016, and most people living in poverty were Africans (Elundini Local 

Municipality, 2017). This study area was chosen because of numerous community-based land 

restoration initiatives to sustain local livelihoods in the catchment (Le Roux et al., 2015). The 

initiatives are under the Department of Environmental Affairs: National Resource Management 

Programme (DEA-NRM) with the support of the Ntabelanga and Laleni Environmental 

Infrastructure Programme (NLEIP). The Department of Water and Sanitation (DWS) plans the 

multi-purpose Ntabelanga and Laleni Dam projects on the Tsitsa River (DWS, 2014; Le Roux 

et al., 2015). The uMzimvubu Water Project is expected to bring about growth in economic 

activities across the Eastern Cape and the development of the catchment (DWS, 2014). 
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2.2. Research Design, Participants and Data Collection 

The current study used a mixed-method approach (Abuhamda et al., 2021). The main 

component of the study was a quantitative design using questionnaires to gather information 

about the characteristics of farmers who have differences in resource endowment. A 

complementary qualitative approach was used to get in-depth information on how resource 

endowment influences decision-making among different farmers. A purposive random 

sampling technique was used in household selection, using the presence of the kraal and garden 

as the selection criterion (Suri, 2011). 

A structured questionnaire was administered to 137 households whose members were over 18 

years old, mainly the household heads (see supplementary material 1). Gatekeepers were 

consulted before the surveys to identify villages included in this study. Informants included the 

local extension officers from the Maclear office and traditional community leaders. The 

extension officers assisted in providing contact details and locations of active farmers involved 

in crop and livestock production. Traditional community leaders assisted in introducing the 

study to community members and organising meetings. Active farmers, as recognised by the 

extension officers, helped get access to other farmers whose information has not yet been 

captured by the department. Five villages near the dam potentially benefiting from the 

increased irrigation and water supply were sampled. Questionnaires were administered in 

KuNzebe (54), Siqhungqwini (38), Sommerville (18) and Qurhana (13) villages. The 

household questionnaire covered information on demographics, crops grown, livestock, 

fertiliser use, source of labour, and asset ownership. All questionnaires were written in English 

but administered by IsiXhosa-speaking people.  

The qualitative part of the study was conducted using telephonic interviews with 18 participants 

(see supplementary material 2). We could not reach these farmers during the field survey since 

they live in remote farms far from the villages. Before calling the farmers, bulk messages 

(SMS) were issued to all commercial smallholder farmers identified in the Maclear office data 

bank of the Department of Agriculture. The messages outlined the purpose of the call and 

suggested tentative times when follow-up calls would be made. Farmers targeted were 

particularly those that practised mixed crop and livestock production. All telephone interviews 

were recorded after receiving consent from the farmers. Most interviews lasted 30 minutes and 

were stored on a password-protected and encrypted laptop. 
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2.3. Ethical Consideration 

Approval by the University of Fort Hare ethics clearance (REC-270710-028-RA level 01) was 

granted before data collection commenced. Each participant knew participation was voluntary 

and their identity would remain anonymous. Before each interview, the participant was handed 

an information sheet explaining the study's purpose and procedure and requested to sign a 

consent form once consent was granted. The purpose of the questionnaire was explained 

thoroughly to the participants, and they were made aware that they could stop the interview at 

any time or refuse to give certain information as they saw fit.   

 

2.4. Data Analyses 

Descriptive statistics were used to generate frequencies and percentages of responses. 

Pearson’s Chi-square test of association (ꭓ2) was used to predict whether the likelihood of the 

diversity in the characteristics of the farmers was related to age and gender by giving proportion 

at the probability of 5%. All the analyses were carried out using Statistical Package for Social 

Science (IBM SPSS Statistics v. 28). Principal component analysis (PCA) was analysed using 

Stata Statistical Software (StataCorp.2017: Release 15). The PCA was performed to select and 

group the quantitative variables or grouping of variables which explain the characteristics of 

the farmers into different groups referred to as principal components (PCs). To deal with the 

difficulties of assessing data with varied measurement scales, variables were standardised by 

removing anomalies (Mooi & Sarstedt, 2011; Dunjane et al., 2018). Kaiser-Meyer Olkin 

(KMO) tested data suitable for PCA to ensure satisfactory sampling and Bartlett for sphericity. 

The PCA was carried out using the data's Z-scores. When generating the PCs, the correlation 

matrix was rotated with a varimax rotation to remove multicollinearity. The PCs with 

eigenvalues greater than one were retained for further analysis as they significantly influence 

the farmers' characteristics (Dunjane et al., 2018; Stephen et al., 2022). According to 

Jagadamma et al. (2008), the PC-correlated variable was represented by the variables with the 

highest loading coefficients. Following PCA analysis, farming households were classified 

using the hierarchical clustering method (Mooi & Sarstedt, 2011). The selected farm typologies 

for each variable category were combined to make the farm typology construction more 

thorough, relevant, representative, and easy to identify. The most prevalent typologies with a 

frequency of occurrence greater than 25 were selected from a pool of 137 samples. 
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A general inductive technique for the qualitative strand entailed comprehensive readings of 

raw interview material to extract specific themes (Thomas, 2006) and was employed to aid 

Braun and Clarke's (2006) six-step thematic analysis. Transcribed interviews were read 

multiple times to identify themes and sub-themes that represented fundamental messages stated 

by respondents (Miles & Huberman, 1993). No new themes surfaced towards the end of the 

transcripts, suggesting that important themes had been detected and data saturation had been 

attained (Thomas, 2006). Verbal examples from the transcribed text supported the themes and 

sub-themes. Inter-reliability was ensured with the supervisors involved in the thematic analysis 

(Mashamaite et al., 2023). For quality checks, independent coding was done to see if the 

emerging themes matched those discovered by the principal investigator (Mashamaite et al., 

2023). 

 

3. RESULTS AND DISCUSSION 

3.1.  Demographic Information 

About half of the participants were 60 and older, while the younger group (18 – 29) had the 

least participants (Table 1). Regarding gender, 55% were males, while 45% were females. 

Almost 60% of the participants were married, and most had a secondary education level (56%). 

Most participants were pensioners (42%) or unemployed (38%). 

 

TABLE 1: Demographic Profile of Participants (Total sample N = 137, and N = 137 

presented by category). 

Variables Response  Frequency Proportion of participants 

(%) 

Age 18 – 29 7 5 

 30 – 39 12 9 

 40 – 49 23 17 

 50 – 59 26 19 

 > 60 69 50 

Gender Male  76 56 

 Female  61 44 

Marital status Single 45 33 

 Married 81 59 
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 Divorced/Widowed 11 8 

Education level None 10 7 

 Primary 35 26 

 Secondary 77 56 

 Tertiary 15 11 

Employment status Unemployed 52 38 

 Part-time 10 7 

 Full-time 6 4 

 Self-employed 11 8 

 Pensioner\Retired 58 42 

 

3.2. Farm Information 

Most respondents relied on social grants (i.e., child support, old age and disability grants) as a 

source of income, and approximately 21.2% relied solely on farm profits (Table 2). This could 

be because most active farmers were older and eligible for old-age grants. Another reason could 

be the high prevalence of youth unemployment, which qualified persons of working age for 

government social support. Studies in most smallholder farmer setups have indicated that social 

grants are essential in supplementing farm operations (Cousins, 2013; Sixotho, 2017). Most 

farmers (81%) practised mixed crops and livestock (Table 2). Furthermore, agricultural 

productivity in the areas relied heavily on family members for labour (35%). This is a common 

profile of smallholder farmers from different localities in the province who practice mixed 

farming on small pieces of land and usually rely on family members for labour (Khapayi, 2013; 

Gqibityala, 2017; Zwelendaba, 2014). According to Netting (1993) and Mugwe et al. (2009), 

the family oversees and enables farm operations such as labour, production, consumption, and 

commodity marketing. Since youth involvement in smallholder agriculture is low, there is a 

possibility that the labour force may not consist of able-bodied farmers (Manyevere et al., 

2014). Most participants (72%) cultivated their crops in gardens, whereas few used the field 

for crop production (4%). Most fields in the area are lying fallow (70%), as many participants 

used their farming resources for garden production. Abandonment of available field areas for 

production is observed in other studies, with the fields being left for pasture purposes (Connor 

& Mtwana, 2018). 
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TABLE 2: Farm Information, Source of Income and Labour (Total sample N = 137, 

and N is presented by category). 

Variables Response Frequency Proportion of 

participants (%) 

Source of income Salary 17 12 

 Grant 74 54 

 Donation 9 7 

 Farm profit 29 21 

 Donation + farm profit 3 2 

 Farm profit + salary 4 3 

 Farm profit + grant 1 1 

Type of farmer Crop 17 12 

 Livestock 9 7 

 Mixed 111 81 

Land in use Garden 98 72 

 Field 5 4 

 Garden and field 14 10 

 Own grazing land 1 1 

 All 11 8 

 Communal land 8 6 

Size of land < 1 81 59 

 1 – 4 32 23 

 > 5 15 11 

 Unknown 9 7 

Years under cultivation < 5 17 12 

 6 – 10 27 20 

 11 – 15 8 6 

 16 – 20 16 12 

 > 20 61 45 

 Not cultivated 8 6 

Fallow land type Garden 6 4 

 Field 96 70 
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 Garden and field 7 5 

 None 28 20 

Labour Females 21 15 

 Males 20 15 

 Family members 48 35 

 Hired 20 15 

 Family members + hired 28 20 

 

3.3. Farm Resources 

Most participants have built their own houses, and approximately 2% have received housing 

assistance from the government under the Reconstruction and Development Programme (RDP) 

(Table 3). About 37% of participants mentioned that they used only a wheelbarrow to transport 

their produce, and 31% did not have any mode of transportation. For land preparation, most 

farmers use a hand hoe (72%). Most respondents accessed farming information through radio, 

TV, cell phone and the internet. As reported in other localities, a shortage of farming equipment 

was one of the main limiting factors of smallholders' productivity (Manyevere, 2014). This is 

because impoverished farmers lack capital and livestock, while wealthy farmers have access to 

resources such as tractors, specific irrigation systems, labour, capital, and livestock (Tittonell 

et al., 2005a; Vanlauwe et al., 2007; Zingore et al., 2007). Furthermore, smallholder farmers 

frequently modified their management approaches in response to financial restrictions and/or 

indigenous knowledge (Mugwe et al., 2009; Snapp et al., 1998; Tittonell et al., 2005b). 

 

TABLE 3: Farmer Resources and Mode of Access to Agricultural Information (Total 

sample N = 137, and N = 137 presented by category). 

Variables Response Frequency Proportion of 

participants (%) 

Type of house Own house 111 81 

 RDP 3 2 

 Shack 3 2 

 Own house + shack 14 10 

 Own house + RDP 5 4 



S. Afr. J. Agric. Ext.                        Mzayiya, Manyevere & Mashamaite 

Vol. 53 No. 3, 2025: 53-95 

10.17159/2413-3221/2025/v53n3a18424                                           (License: CC BY 4.0) 
 

64 
 

 Own house + shack + 

RDP 

1 1 

Transport Car 1 1 

 Cart 4 3 

 Wheelbarrow 51 37 

 Car + wheelbarrow 20 15 

 Car + cart + 

wheelbarrow 

19 14 

 None 42 31 

Land preparation 

equipment 

Plough 1 1 

 Hoe 98 72 

 Plough + hoe 8 6 

 Tractor + plough + hoe 19 14 

 None 11 8 

Access to farming 

information 

Radio 1 1 

 Cell phone 12 9 

 Radio + TV + Cell + 

Internet 

122 90 

 Community/family 

members 

2 2 

 

3.4. Crop Production and Fertilisation Information 

Almost half of the farmers cultivated a mix of cereal and vegetables (45%), while the majority 

practised monoculture (58%). The primary motivation for production was for human food and 

livestock feed (53%), whereas approximately 5% of participants were producing for profit 

(Table 4). In line with previous studies, maize monoculture was primarily grown in fields; 

however,  in household gardens, farmers planted maize in rotation with other crops to diversify 

their diet (Zwelendaba, 2014). Moreover, others reported that the most common crops 

cultivated on rural smallholder farms include maize, pumpkin, potatoes, spinach, beans, and 

cabbage (Kibirige, 2013; Manyevere et al., 2014; van Averbeke et al., 2008). Crops grown by 
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smallholders contribute mainly to household food security, and the surplus is sold locally 

(Zantsi et al., 2019). 

 

TABLE 4: Crop Cultivation and Purpose of Production (Total sample N = 137, and N 

= 137 presented by category). 

Variables Response  Frequency Proportion of participants 

(%) 

Crops cultivated Cereal 31 23 

 Vegetables 26 19 

 Cereal +vegetables 62 45 

 Pasture 2 2 

 Cereal + Pasture + 

Vegetable 

8 6 

 None 8 6 

Cultivating style Monoculture 80 58 

 Intercropping 19 14 

 Rotation 30 22 

 None 8 6 

Purpose of 

production 

Food\feed 72 53 

 Income 7 5 

 Food + Feed + 

Income 

58 42 

 

Combining chemical fertilisers and kraal manure was the most commonly used option for 

cereal production (34%). However, approximately 18% of participants did not fertilise cereal 

crops. The use of fertiliser in combination with manure by farmers on field soils was also 

reported by Chimonyo et al. (2020). Some farmers mentioned that they applied kraal manure 

only for vegetable production (37%), while close to 10% used chemical fertilisers for vegetable 

production. Many farmers (69%) purchased chemical fertilisers, whereas 57% utilised kraal 

manure from their households (Table 5). Likewise, a survey of vegetable growers indicated a 

similar preference for organic over inorganic fertilisers (Gqibityala, 2017). Many farmers did 
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not irrigate, and of those that did, 23% used hand-held irrigation equipment such as a hosepipe 

or a watering can; this was also reported by Gqibityala (2017). 

 

TABLE 5: Crop Fertilisation and Irrigation (Total sample N = 137, and N = 137 

presented by category). 

Variables Response Frequency Proportion of 

participants (%) 

Cereal fertiliser Chemical 35 26 

 Manure 32 23 

 Chemical + manure 46 34 

 None 24 18 

Vegetable fertiliser Chemical 14 10 

 Manure 50 37 

 Chemical + manure 39 29 

 None 34 25 

Source of fertiliser Personal 94 69 

 Government 10 7 

 Borrowed 10 7 

 Personal + 

government 

12 9 

 None 11 8 

Manure applied Cattle 28 20 

 Sheep 17 12 

 Goat 6 4 

 Mixture 67 49 

 None 19 14 

Source of manure Own farm 78 57 

 Community 

members 

20 15 

 Bought 1 1 

 Own farm + 

community members 

12 9 
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 Own farm + bought 7 5 

 None 19 14 

Irrigation  Yes 31 23 

 No 106 77 

 

Most participants who raised cattle and goats had less than 10 animals in their herd. Sheep were 

the most kept livestock, with 15% of farmers keeping a herd of between 61 and 100 animals 

(Table 6). More than half of the farmers did not raise hens, and 91% did not raise pigs. 

Regarding livestock managed in South Africa, this high number of sheep compared to other 

animals was recorded nationally (Stats SA, 2017). Livestock ownership provides simple access 

to manure, resulting in relatively inexpensive mineral fertiliser expenditures (Mugwe et al., 

2009; Vanlauwe et al., 2007; Zingore et al., 2007). Increased reliance on manure significantly 

impacts soil fertility gradients because it affects transportation, giving fields nearer the 

farmhouse more nutrients than outfields. 

 

TABLE 6: Farmers' Livestock Herd Size (Total sample N = 137, and N = 137 presented by 

category). 

Variables Response  Frequency Proportion of participants 

(%) 

Cattle numbers 1 – 5 22 16 

 6 – 10 29 21 

 11 – 20 16 12 

 21 – 40 6 4 

 41 – 60 4 3 

 61 – 100 6 4 

 101 – 200 1 1 

 > 200 1 1 

 None 52 38 

Sheep numbers 1 – 5 11 8 

 6 – 10 8 6 

 11 – 20 11 8 

 21 – 40 9 7 
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 41 – 60 5 4 

 61 – 100 20 15 

 101 – 200 6 4 

 > 200 2 2 

 None 65 47 

Goat numbers 1 – 5 10 7 

 6 – 10 24 18 

 11 – 20 13 10 

 21 – 40 13 10 

 41 – 60 3 2 

 101 – 200 1 1 

 None 73 53 

Chicken numbers 1 – 5 10 7 

 6 – 10 12 9 

 11 – 20 18 13 

 21 – 40 11 8 

 41 – 60 5 4 

 61 – 100 2 2 

 101 – 200 1 1 

 None 78 57 

Pig numbers 1 – 5 7 5 

 6 – 10 4 3 

 11 – 20 2 2 

 None 124 91 

 

The results showed that the likelihood of choosing the cultivated crops, fertiliser applied to 

vegetables and type of manure applied were not associated (p > 0.05) with the age of 

participants. However, the fertiliser used for cereals and the number of chickens kept by 

farmers were associated (p < 0.001) with the age of farmers, with the strength of association 

being 53% and 59%, respectively (Table 7). The difference in types of fertiliser or 

combinations of fertilisers applied by groups of farmers at different age groups was also 

reported in a study by Chimonyo et al. (2020). These were easily explained by sample sizes 

that had more of a certain age group. On the other hand, all variables (e.g., crop cultivation, 
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fertilisation, manure application and numbers of livestock kept) were not associated with the 

gender of the participants, except cattle numbers (p < 0.01). 

 

TABLE 7: Crop Production, Fertilisation and Livestock Keeping Characteristics by 

Age and Gender (Total sample N = 137, and N = 137 presented by category). 

Variables ꭓ2 Df P Phi/Cramer’s V 

Age Crops cultivated 27.891 20 0.112 Phi = 0.451; V = 0.226 

Cereal fertiliser 37.754 12 0.001 Phi = 0.525; V = 0.303 

Vegetable fertiliser 9.693 12 0.643 Phi = 0.266; V = 0.154 

Manure applied 15.203 16 0.510 Phi = 0.333; V = 0.167 

Cattle numbers 41.147 32 0.129 Phi = 0.548; V = 0.274 

Sheep numbers 39.010 32 0.184 Phi = 0.534; V = 0.267 

Goat numbers 31.358 24 0.144 Phi = 0.478; V = 0.239 

Chicken numbers 47.496 28 0.012 Phi = 0.589; V = 0.294 

Gender Crops cultivated 3.396 5 0.639 Phi = 0.157; V = 0.157 

Cereal fertiliser 3.348 3 0.341 Phi = 0.156; V = 0.156 

Vegetable fertiliser 1.558 3 0.669 Phi = 0.107; V = 0.107 

Manure applied 5.876 4 0.209 Phi = 0.207; V = 0.207 

Cattle numbers 21.734 8 0.005 Phi = 0.398; V = 0.398 

Sheep numbers 6.299 8 0.614 Phi = 0.214; V = 0.214 

Goat numbers 7.105 6 0.311 Phi = 0.228; V = 0.228 

Chicken numbers 11.628 7 0.113 Phi = 0.291; V = 0.113 

 

Most agricultural activities were performed by participants above 60 years old, even though 

this was statistically insignificant (p > 0.05). Many participants above the age of 60 years 

practised mixed farming of crops and livestock (Figure 1a). Regarding land use, gardens were 

used mostly by all age groups, with those over 60 years being the dominant category  (Figure 

1b). Compared to other age ranges, most participants above 60 cultivated cereals and 

vegetables (Figure 1c). Cattle, sheep and goat manure were used (i.e., sole or mixture) by all 

age groups; however, the highest use of these manures was by participants above 60 (Figure 

1d). Notably, these findings may reflect the higher proportion of farmers over 60 who 

participated in our study. Regarding gender, most males practised mixed farming, with many 

growing their crops in gardens (Figure 2a, b). Many participants who cultivated both cereals 
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and vegetables were males (Figure 2c). On manure application, males used mostly cattle 

manure and a mixture of all types available, whereas females used mostly sheep manure on 

their crops (Figure 2d). In contrast, Manqana (2022) highlighted the significant role of women 

in rural smallholder farms in the KwaZulu-Natal Province of South Africa, highlighting the 

higher proportion of female-headed households involved in agricultural activities. The contrast 

could be a result of the fact that our sample size included more males than females, which does 

not necessarily imply that males were more involved in agricultural activities usage than 

females. 

 

FIGURE 1A–D: Local Knowledge Concerning the Type of Farmer, Land in Use, Crops 

Cultivated, and Manure Applied Based on Age Among Rural Communities of Eastern 

Cape Province, South Africa. 
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FIGURE 2A–D: Local Knowledge Concerning the Type of Farmer, Land in Use, Crops 

Cultivated, and Manure Applied Based on Gender Among Rural Communities of Eastern 

Cape Province, South Africa. 

 

3.5. Principal Component Analysis  

A KMO value of sampling adequacy of 0.616 and Bartlett's test of sphericity (p = 0.000) 

indicated that the variables were related and analysis by PCA was possible (Table 8). This also 

means that all of the dataset's variables can be used to generate farm typologies, indicating 

some type of factoring. Thirteen principal components (PCs) were generated, and five had 

eigenvalues greater than 1 (Figure 3). More than one PC was selected and used for the study, 

accounting for 67% of the variability. The PCs 1, 2, 3, 4, and 5 accounted for 24, 15, 11, 9 and 

8% of variability. The loading factors within each PCA were used to characterise the principal 

components. In Table 9, the PC1 is related to the type of land cultivated, the size of the land 

cultivated, and the land preparation equipment. Land and mechanisation were also reported as 

the factors that represent the most variability when investigating the socioeconomic dimensions 



S. Afr. J. Agric. Ext.                        Mzayiya, Manyevere & Mashamaite 

Vol. 53 No. 3, 2025: 53-95 

10.17159/2413-3221/2025/v53n3a18424                                           (License: CC BY 4.0) 
 

72 
 

in KwaZulu-Natal Province (Essa & Nieuwoudt, 2003). PC2 is strongly related to livestock 

kept by farming households. The diversity in the number of animals kept at the household level 

indicates existing differences in social status (Moyo & Swanepoel, 2010). The first 2 PCs 

account for the most variability (39%), and the same factors of land and livestock ownership 

were reported as the main factors accounting for the most variability in smallholder farming 

communities in Zimbabwe (Dunjane et al., 2018). The PC3 described vegetable fertilisation 

and irrigation, accounting for 11% of the variance. The PC4 was represented by cereal 

fertilisation and source of manure, whereas PC5 was related to the type of crops cultivated.  

 

TABLE 8: Kaiser Meyer Olkin (KMO) Measure of Sampling Adequacy 

Variable KMO 

Land in use 0.692  

Size of land 0.715 

Crops cultivated 0.604 

Maize fertiliser 0.638 

Vegetable fertiliser 0.509 

Source of fertiliser 0.732 

Manure applied 0.567 

Source of manure 0.600 

Cattle numbers 0.660 

Sheep numbers 0.624 

Goat numbers 0.624 

Land preparation equipment 0.816 

Irrigation 0.446 

Overall 0.654 
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FIGURE 3: Scree Plot Showing Eigenvalues/Variance of Principal Components 

 

TABLE 9: Loading Values in the Selected Principal Components 

Principal components 

Variable 1 2 3 4 5 

Land in use 0.487 0.021 -0.119 -0.212 0.004 

Size of land 0.475 0.006 -0.058 -0.216 0.033 

Crops cultivated 0.242 -0.121 -0.297 0.237 0.576 

Cereal fertiliser 0.192 -0.327 0.321 0.383 0.189 

Vegetable fertiliser 0.220 -0.118 0.494 0.060 -0.509 

Source of fertiliser 0.292 -0.281 0.200 0.245 0.163 

Manure applied 0.237 -0.132 -0.494 -0.080 -0.260 

Source of manure 0.312 0.053 -0.155 0.404 -0.306 

Cattle 0.176 0.454 0.248 0.128 0.122 

Sheep 0.094 0.520 0.064 0.295 -0.090 

Goat 0.104 0.535 -0.050 0.042 0.166 

Land prep equipment 0.322 0.054 0.124 -0.507 -0.348 

Irrigation 0.025 0.006 0.395 -0.333 0.365 



S. Afr. J. Agric. Ext.                        Mzayiya, Manyevere & Mashamaite 

Vol. 53 No. 3, 2025: 53-95 

10.17159/2413-3221/2025/v53n3a18424                                           (License: CC BY 4.0) 
 

74 
 

Eigenvalue 3.070 1.994 1.479 1.109 1.049 

Cumulative proportion 

of variance 

0.236 0.390 0.503 0.589 0.670 

Extraction Method: Principal Component Analysis; Rotation Method: Varimax with Kaiser 

Normalisation 

 

3.6. Cluster Profiles and Farm Typology Construction Based on Resource Endowment 

Farm typologies were identified when all dataset variables were considered for PCA and 

analysis (Figures 4 and 5). The hierarchical clustering results in Table 10 show that three farm 

types were identified for the generalised farm typologies. The current study's cluster profile 

was fair regarding cohesiveness and separation. The detailed results for the farm typologies are 

presented in subsections below. 

 

3.6.1. Type I: High Resource Endowed  

Cluster I is made up of 5.8% of the households that took part and is led by females (62.5%) 

and males (37.5%) between the ages of 50 and 60 (Table 10). These are mixed-production 

farmers who have access to various land types for production. They typically leave the garden 

land fallow and concentrate their resources on field production with a commercial focus to earn 

an income while providing food and feed. The total size of the fields was not determined 

because most farmers use land granted to them by tribal authorities. The hired labour is paid in 

cash. Farmers use hired mechanisation equipment for field preparation; even though the 

majority still own a plough, their tractors have been stolen or are standing unrepaired after 

being damaged due to a lack of finances to purchase or repair the tractor. They purchase their 

fertiliser and do not use kraal manure in their crop production. On average, 62.5% of farmers 

possess more than 200 cattle, and 37.5% own more than 200 sheep and goats. Most farmers 

(62.5%) in this cluster have completed grades 8 – 12 (Table 10). 

 

3.6.2. Type II: Medium Resource Endowed 

This cluster has 19% of households, with the majority of males aged 60 and over. This cluster 

contains the majority of farmers with postsecondary education other than agriculture, 

accounting for 8% of the total region studied. These farmers practised mixed production and 

mostly used a mono-cropping agriculture approach in their gardens. Despite having a field area 

given to them, most are fallow. Fertiliser is primarily obtained from individuals (84%), 
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although the government provides aid (12%). These farmers mostly use manure for 

fertilisation, and when possible, they use a combination of manure and synthetic fertilisers for 

maize production. Vegetable production in this cluster is primarily done by applying manure 

to add nutrients to the soil and on small portions of the garden. Their gardens are typically five 

hectares or more in size to accommodate delimited portions or plots. According to Giller et al. 

(2011), there is an overall negative nutritional balance (uneven distribution between the fields) 

due to the constant concentration of nutrients in homefields at the expense of nutrient depletion 

in outfields. They have different sources of labour, including family members (16%) and 

contracted workers paid in produce (24%), who were classified as relatives. The primary source 

of labour is hired and paid with cash. Similarly, Manqana's (2022) study in KwaZulu-Natal 

found that most farmers (73%) utilise their labour in agricultural activities, while the remainder 

use hired work, either alone or in combination with their labour. They use manure from the 

farm but buy or borrow it from neighbours when there isn't enough on the farm. The manure 

used is a combination of cattle, sheep, and goats. With 61 to 100 animals, around 43% of 

farmers in this cluster raise cattle and sheep as livestock. Goat production is minimal, with 

approximately 80% of farms having no goats. Their primary focus is on food and feed 

production. 

 

3.6.3. Type III: Low Resource Endowed 

This is the largest cluster, accounting for 75.2% of households and led by roughly equal 

numbers of males and females. This is the only cluster youth participated in, with 

approximately 17 individuals under 39. In this cluster, approximately 37.9% of farmers are 

primarily crop producers, and those who keep livestock have the fewest cattle, sheep, and goats 

compared to the other clusters. About 48 farmers keep cattle in herds of less than ten animals. 

Only two farmers in this cluster reported having sheep numbers ranging from 100 to 200. 

Approximately half of the farmers keep goats, but the herd size is less than ten animals. These 

farmers (74.7%) produce on garden land less than 1 ha in size, while field land is fallow (89%). 

This category's labour supply (55%) depends on male and female household members. These 

farmers primarily use on-farm manure or manure borrowed from neighbours to produce 

vegetables and maize. These farms' main sources of nutrients are organic manures, such as 

kraal manure, mostly because farmers cannot afford to apply sufficient amounts of chemical or 

mineral fertilisers to their farms (Snapp et al., 1998; Zingore et al., 2007). These farmers also 

use intercropping with pumpkins and beans. Farmers in this cluster primarily rely on the 
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government (57.3%) to access chemical fertiliser. Their goal with production is to supplement 

the household food and feed supply, as their primary source of income is social grants and 

donations from family members. Only three participants reported having tertiary-level 

education, but the vast majority had some form of formal education, with only eight having 

none. According to Zingore et al. (2007), there is considerable evidence of nutrient imbalances 

between wealth groups and farms at varying distances from homesteads. This is primarily 

because smallholder farm management depends on farmer resource endowment (rich versus 

poor) (Tittonell et al., 2005a; Zingore et al., 2007). 

 

FIGURE 4: The Principal Component Analysis Showing All Variables and Their 

Contribution 
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FIGURE 5: The Principal Component Analysis Biplot Showing All the Variables and 

Individual Participants 

 

TABLE 10: Cluster Characteristics 

Variables Clusters 

 1 2 3 

 Type I (n = 5.8) Type II (n = 19.0) Type III (n = 75.2) 

Type of land available    

Garden 0 2 96 

Field 0 2 3 

Garden and Field 0 11 3 

Own Grazing land 0 1 0 

All 8 9 1 

Communal land 0 0 0 

Size of land in use (ha)    

< 1 0 4 77 

(1 – 4) 0 7 25 
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5 > 0 13 1 

Un-estimated 8 1 0 

Type of fallow land    

Garden 0 3 3 

Field 0 16 92 

Garden and Field 0 2 5 

None 8 4 3 

Source of fertiliser    

Personal 8 21 27 

Government 0 1 59 

Borrowed 0 0 7 

Personal and government 0 3 8 

None 0 0 2 

Source of labour    

Females 0 0 34 

Males 0 0 23 

All members 0 4 26 

Hired (cash) 8 15 14 

Hired (produce) 0 6 6 

Government 0 0 0 

All + hired (cash) 0 0 0 

All + hired (produce) 0 0 0 

Education level    

None 2 0 8 

Grade 1 – 7 1 4 29 

Grade 8 – 12 5 9 63 

Tertiary 0 11 3 

Age     

18 – 29 0 0 7 

30 – 39 0 2 10 

40 – 49 0 4 19 

50 – 59 4 6 16 
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60 + 4 13 54 

Gender    

Male 3 18 54 

Female 5 7 49 

Cattle numbers    

1 – 5 0 0 27 

6 – 10 1 4 21 

11 – 20 1 2 12 

21 – 40 0 3 2 

41 – 60 1 0 1 

61 – 100 0 10 5 

101 – 200 0 1 0 

201 + 5 0 0 

None 0 5 35 

Sheep numbers    

1 – 5 2 0 15 

6 – 10 0 0 22 

11 – 20 1 0 8 

21 – 40 0 0 7 

41 – 60 1 0 2 

61 – 100 1 11 8 

101 – 200 0 3 2 

201 + 3 1 0 

none 0 10 39 

Goat numbers    

1 – 5 3 0 21 

6 – 10 1 0 31 

11 – 20 1 2 8 

21 – 40 0 1 4 

41 – 60 0 1 1 

61 – 100 0 0 0 

101 – 200 0 1 0 
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201 + 3 0 0 

None 0 20 38 

 

Farm typologies identify groups of farms based on comparable attributes such as social, 

ownership, operational, production, and structural traits (Dunjana et al., 2018). In the current 

study, the farmer typologies were developed using PCA and cluster analysis to better 

understand some overlapping data and comparable or varied crop/livestock management 

constraints/opportunities in the area were shown. Improvements are simple to implement once 

the constraints are determined (Alvarez et al., 2018). Farm typology, which identifies 

production constraints and resource management in smallholder agriculture, can aid in 

decision-making on interventions for improved productivity (Manqana, 2023). Overall, the 

conclusions of generalised farm typologies are generic and insufficient in separating farmers' 

resource endowment from their food and nutrition security status (Eshetae et al., 2024). It does 

not provide guidelines for developing tailored and domain-specific agricultural interventions.  

 

3.7. Qualitative Results and Discussion 

The themes and sub-themes derived from the farmers' interviews are presented below in Table 

11. Information was obtained regarding the farms' backgrounds, current production 

practices, kraal manure use, agricultural constraints, and future farming plans. 

 

TABLE 11: Themes and Sub-Themes Extrapolated from Interviews Conducted About 

Farming Activities and Constraints Faced by Local Farmers (Total sample N = 18) 

Themes Sub-themes 

a) Farm background i. Status 

 ii. Farming education/ training 

 iii. Current farming activities 

 iv. Future farm plans 

b) Kraal manure i. Knowledge about use 

 ii. Knowledge about quality 

 iii. Challenges of using kraal manure 

c) Farming constraints i. Climate change 

 ii. Natural invasion 
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 ii. Lack of infrastructure 

 iii. Lack of resources 

 iv. Theft 

 

3.7.1. Farm Background 

The participants reported that they are full-time farmers and rely on hired labour. They are also 

involved in other off-farm occupations (e.g., professional teachers, lawyers and transportation 

business) to generate supplementary income. Participants have extensive training in disciplines 

other than agriculture, and they rely on basic indigenous knowledge acquired from their 

ancestors/forebears to guide their production. The farms are divided into grazing land and land 

allocated for cultivation. Common crops cultivated continuously included maize, potatoes, 

soybeans and dry beans. The livestock kept was mainly cattle and sheep. Other researchers 

have reported a similar description of the emerging smallholder farmer characteristics in South 

Africa (Essa & Nieuwdt, 2003; Ndlovu, 2013). Respondents mentioned they intended to secure 

other farming space through a lease or purchase to increase operational space. The 

comprehensive rural development project identifies this group of developing smallholder 

farmers as individuals who will benefit from land redistribution activities. The focus is on 

“Commercial ready subsistence farmers, expanding commercial smallholders, well-

established black commercial farmers and financially capable aspirant black commercial 

farmers” (DRDLR, 2009). Fencing for improved security and increasing stock numbers were 

mentioned, as was upgrading the breed from indigenous to increase the value of livestock kept. 

Demarcation and fencing of grazing camps were mentioned for improving livestock, and this 

will also assist in protecting the environment by controlling overstocking. Respondents also 

mentioned they planned to increase equipment (i.e., the number of tractors) or upgrade to 

bigger to cover more land sufficiently.  

 

3.7.2. Knowledge About Kraal Manure 

Respondents were aware that kraal manure was beneficial for crop productivity when used 

alone or in combination with synthetic chemical fertilisers, and they used it in small gardens 

for vegetable production. Participant 5 was recorded saying, “Kraal manure does not come in 

a 50 kg bag; I am all for kraal manure use, but because of the extra steps involved, I still use 

chemical fertiliser”. According to Zingore et al. (2007), the main sources of nutrients on 

smallholder farms are organic manures, such as compost and cattle manure, mainly because 
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farmers cannot afford to apply enough chemical or mineral fertilisers. Due to the labour 

involved in carrying and distributing the bulky material in the fields, none of the respondents 

applied kraal manure at the field scale. Likewise, Manqana (2022) reported that numerous 

fields with varying management practices are frequently found on smallholder farms. As such, 

the soil nutrient balances are impacted in fields nearer to the homesteads because they get 

higher inputs of nutrients in manure or inorganic fertiliser (Manqana, 2022).  

Respondents who had access to different types of manure preferred sheep manure over cattle 

as they found that it gives higher yields. Some respondents reported using all the manure 

available and did not pick up any differences that suggested high or low quality. None of the 

participants reported treating kraal manure to improve its quality before application. Even 

though they know about kraal manure composting, Participant 12 said, “I don’t compost; 

nobody does that anymore, even though we grew up composting manure in piles”. The distance 

between the crops and a source of kraal manure was mentioned as the primary reason for not 

incorporating it into the crops they grew. The extent of the cultivated field was said to be too 

large to accommodate kraal manure. They mentioned that transporting manure to fields, 

grinding, and spreading required additional labour and fuel, which would escalate the farmer's 

costs. Likewise, Manqana (2022) mentioned that the management of fields and agricultural 

yield may be impacted by using one's labour, particularly in outfields where greater effort is 

needed because of the distance from the homestead. Generally, nutrient additions are primarily 

applied to specific fields on small-scale farms. Homefields are frequently emphasised since 

they raise crops that sustain the homestead's livelihood. Homefields often receive the most 

organic resources and are commonly utilised to grow vegetables (Tittonell et al., 2005b; 

Zingore et al., 2007). 

 

3.7.3.  Farming Constraints 

I. Climate Change 

Heavy rains were reported to disrupt farming activities in the area, with some farmers being 

unable to harvest crops such as soybeans as they were too wet to put in harvesting machinery. 

Heavy rains also disrupted the top dressing of fertilisers and spraying for weed control. Farmers 

mentioned losing potential yields due to high rainfall, favouring uncontrolled weed growth. 

Likewise, a feasibility study done by van Tol et al. (2018) indicated the farming activities 

currently practised in the selected areas of the Tsitsa River catchment, which include the crops 
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cultivated and other farming characteristics. In their study, it was reported that farmers attained 

lower yields due to unreliable rainfall, a shortage of farming resources, and labour. 

On the other hand, others mentioned that low rainfall and drought occurrences limited their 

production, and this was reported in other studies conducted in different areas of the Eastern 

Cape Province (Manyevere et al., 2014; Zwelendaba, 2014). One farmer said, “It is hard to get 

planting time correct because sometimes we go for a long time without rain. But when it comes, 

it is so heavy and damaging” (Participant 16). Water scarcity has even resulted in the 

abandonment of crops such as cabbage, which farmers perceive as an important cash crop. 

Farmers mentioned the occurrence of winter frost and how they would time their harvesting so 

that no crops are in the field when it occurs. Other farmers reported that wildfires occurred, 

reducing the grazing area for their livestock. Climate change is a severe and perplexing 

phenomenon for smallholder farmers, who lack the technology to predict climate in real-time. 

 

Ii. Biological Invasion 

The farmers mentioned that the area has been affected by the spread of invasive plant species 

called Acacia mearnsii de Wild (black wattle). Wattle is a well-known invasive species in South 

Africa (Gwate et al., 2016), accounting for an estimated 400,000 hectares of land (Stafford et 

al., 2017). These species have a quick generation time and often reach reproductive maturity 

within 2-3 years of their growth cycle, drastically increasing invasion success and eventually 

outcompeting indigenous plants (Lusizi et al., 2024; Vicente et al., 2021). Scientists and 

government officials depict this Acacia species as the ecological villain because it depletes 

water supplies in arid landscapes, outcompetes native vegetation, reduces livestock fodder, and 

interferes with the livelihoods of farmers (see Invasive Species South Africa, 2019; 

McQueen et al., 2001). Farmers indicated that clearing black wattle was an expense they could 

not afford, preventing them from accessing arable farming areas that were previously 

productive. 

 

Iii. Lack of Infrastructure and Resources 

The main problem reported by the farmers was the lack of storage facilities for their harvest. 

Participant 2 said, “At harvesting, everyone has maize, so the demand is low, and the price is 

down. It is better if you have storage facilities so you can keep it and sell it when demand is 

high”. The lack of boundary fencing on the farms and fencing for demarcating camps results 
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in farmers losing control over which camps livestock graze. The farmers report that in some 

camps, the livestock is over capacity. The lack of dams inside the farms was one of the farmers' 

challenges, especially when they went through long dry spells. The farmers did not have their 

tractors to till the land, and those that did state that their tractors were either old and broken 

down or too small for the size of land they needed to work on. Farmers relied on hiring tractors 

from their fellows, which resulted in delays as other people prioritised working their lands 

before hiring out tractors. Other farmers rely on government tractors, and they report that since 

these tractors are used to service a lot of other farmers, they often do not come on time. 

Likewise, Khapayi and Cellliers (2016) and Mthi et al. (2021) listed the lack of infrastructure, 

high transactional costs, and lack of agricultural implements among the main issues that delay 

the operations of emerging farmers as they progress out of subsistence scale to commercialise 

in the province. 

 

iv. Theft 

The farmers mentioned that the stock theft in their areas was very high (especially of sheep). 

Due to this, it was noted that some farmers sold all their sheep and concentrated on cattle as 

they could not control this. The theft in the area was exacerbated by the lack of or poor fencing 

of farm boundaries, which enabled criminals to enter farms and steal livestock at night easily. 

Some farmers who do not have enough space for their cattle are renting space on neighbouring 

farms. They were more likely to lose livestock due to theft because they relied heavily on hired 

workers, which they reported to be unreliable. Mthi and Nyangiwe (2018) identified similar 

theft challenges, and they linked high rates of sheep stock theft to high unemployment and as 

a means of obtaining quick money for the offenders. 

 

4. CONCLUSION 

Our study showed that most smallholder farmers in the Tsitsa River catchment of Eastern Cape 

Province practised mixed crops and livestock farming. We indicated that the likelihood of 

carrying out various agricultural activities and management practices was not associated with 

the age or gender of the participants. The PCs that accounted for the main variability in the area 

include the type of land under cultivation, size of the cultivated land, livestock numbers, crop 

fertilisation, irrigation and source of manure. This study identified three farm topologies: 

resource-endowed (Type I), which owns more land and earns a higher proportion of its income 

from farming; moderately resourced (Type II), which is neither rich nor poor, with a balance 
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of resources to sustain their livelihoods; and poorly resourced (Type III), which has severely 

limited resources. This analysis allowed a comprehensive understanding of farm diversity in 

the study area. Culturing different crops (e.g., cereals, vegetables and pasture) was carried out 

mainly in gardens, with the fields vastly abundant due to a lack of farming resources. Most 

farmers applied kraal manure to the variety of crops grown in the garden, and livestock 

ownership was mentioned as an easy way to access manure. Sheep were the most kept 

livestock, with many farmers keeping a herd of between 61 and 100 animals. Farmers knew 

that kraal manure was beneficial for crop productivity when used alone or combined with 

synthetic chemical fertilisers. However, increased reliance on manure had challenges, such as 

a lack of transportation for field application, giving fields nearer the farmhouse more nutrients 

than outfields. Moreover, farmers encountered several constraints, such as lack of 

infrastructure and limited resources, theft, invasive species, and climate change, affecting their 

farm productivity. The findings of this study provide insights into the current agricultural 

activities and manure utilisation occurring in the Tsitsa River catchment. In the future, 

policymakers and governments should use a comprehensive approach that recognises 

Indigenous knowledge and attitudes when supporting their decisions in intervention initiatives 

involving smallholder farmers in rural communities. 
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