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ABSTRACT 

 

The study explored smallholder farmers’ perceptions of drought tolerant maize in Cork 

village, Mpumalanga Province. The study analysed the factors that pushed smallholder 

farmers to grow drought tolerant maize crops. It examined the maize varieties farmers 

grow and investigated the benefits and the challenges of growing drought tolerant maize 

crops. The review of literature found that no similar studies have explored the smallholder 

farmer’s perceptions of drought tolerant maize. The study was guided by a pragmatic 

research philosophy and it used mixed research methodology to collect data on the 

research objectives of the study. Purposive sampling was used to select primary 

respondents and snowball sampling was used to select key informants. The study found 

that drought and agro-ecological conditions have pushed farmers to grow drought tolerant 

maize crops and these crops are improving farmer’s agricultural yields and food security. 

However, drought tolerant maize crop varieties are inaccessible at shops and they are 

very expensive to buy given the socio-economic status of people living in rural areas of 

this village. The study recommends that the price of drought tolerant maize seed varieties 

should be subsidised, availability and easily accessibility to the market should be 

improved and future studies could investigate the contribution of drought tolerant maize 

varieties on household food security. 
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction and Background to the Study 

Maize is a staple crop in South Africa. It contributes to the socio-economic wellbeing of 

the country, especially to the uplifting of the welfare and livelihoods of smallholder farmers 

in the rural areas. Maize farming makes a significant contribution to food security, rural 

development, job creation and poverty reduction (FAO, 2014). Maize has been estimated 

to contribute at least R10.2 billion to the South African annual Gross Domestic Product 

(Department of Agriculture Forestry and Fisheries (DAFF), 2016). 

 
Mpumalanga is one of the major maize-producing provinces in South Africa, producing 

an average of 20% of maize output for the country (Department of Agriculture Forestry 

and Fisheries (DAFF), 2016). Farming in this province is done by commercial farmers and 

smallholder farmers who are mainly practicing subsistence farming. However, the region 

is being affected by weather variability; the region is experiencing high temperature 

variability and erratic summer rains which are threatening agricultural production in this 

region.  

 

Consequently, most of the output is produced by commercial farmers because the 

smallholder farmers cannot be productive with the variability of high temperatures and 

rainfall because they depend on agriculture for food security (Department of Agriculture 

Forestry and Fisheries (DAFF), 2016). These variations in temperature and rainfall are 

unsuitable for agriculture in which most smallholder farmers produce maize under 

dryland. Sokona and Denton (2001) describe smallholder farmers as being among the 

most highly vulnerable and having low adaptive capacity in the face of climate change. 

Easterling et al. (2007) argue that smallholder farmers suffer the most from the effects of 

climate change. These threats are worsened by the fact that South Africa is a water 

stressed country and is high drought prone nation (Mosase, Ahiablame & Srinivasan, 

2019).  
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Several researchers have established that climate change is a major threat to the welfare 

of smallholder farmers, and it directly impacts negatively on food security (Sokona and 

Denton, 2011; Tambo and Abdoulaye, 2013). Droughts make smallholder farming a risk 

venture as they lead to crop failure, hunger and poverty among smallholder farmers. 

Maize is highly sensitive to drought stress. The development of drought-tolerant maize 

varieties is one of the ways to mitigate the threats of drought and heat stress on maize 

yields. Drought tolerant maize varieties were developed to improve food security by 

ensuring that farmers harvest a substantial yield even after the maize crop has undergone 

drought stress (Tambo and Abdoulaye, 2012). Moreover, the Department of Agriculture 

Forest and Fisheries (2015)  indicated that drought tolerant maize is in line with the 

development objectives of the South African government to give primary focus to 

smallholder farmers on food security and sustainable livelihoods, to grow the economy of 

the country.  

 

Despite the benefits of drought tolerant maize varieties and the adoption rate of maize 

varieties by smallholder farmers, there is little focus among academic scholars to 

understand the perception of drought tolerant maize farming practices and the 

contribution of drought tolerant maize to household food security  (Barbier, Yacouba, 

Karambiri, Zorome, M. & Some, 2009; Below,  Mutabazi, Kirschke, Franke, Sieber, 

Siebert & Tscherning, 2012; Bryan, Deressa, Gbetibouo & Ringler, 2009; Deressa, 

Hassan & Ringler, 2009; Fosu Mensah, Vlek & MacCarthy, 2012 Gbetibouo 2009;  

Kemausuor, Dwamena, Bart-Plange & Kyei-Baffour, 2011; Mertz, Mbow, Reenberg & 

Diouf , 2009; Speranza, Kiteme, Ambenje, Wiesmann & Makali, 2010). Therefore, 

understanding the perceptions of the smallholder farmers is key in designing 

developmental policies to improve food security and reduce poverty. 

 

https://www.sciencedirect.com/science/article/pii/S0301479717306497#bib8
https://www.sciencedirect.com/science/article/pii/S0301479717306497#bib8
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1.1 Problem Statement 

Smallholder farmers have been identified as the most vulnerable group to the effects of 

drought. There is an increase in the frequency of drought in South Africa and farmers 

have been experiencing a massive decline in maize yield. Through government and non-

governmental organisation (NGO) initiatives, smallholder farmers have been encouraged 

to grow drought tolerant maize varieties and these crops have contributed immensely to 

improving household food security in the rural economy of South Africa. However, very 

few studies have been conducted to understand farmers’ perceptions to drought tolerant 

maize and their contribution to household food security.  

 

1.2 Aim of the Study 

The main objective of this study is to understand the perceptions of smallholder farmers 

using drought tolerant maize in the drought prone region of Mpumalanga to improve 

household food security. 

 

1.3 Specific Objective 

 To determine factors that pushed small scale farmers to grow drought tolerant 

maize. 

 To identify drought tolerant maize varieties grown by smallholder farmers in Cork 

Village. 

 To identify the perceived benefits of growing drought tolerant maize to increase 

food access. 

 To determine the challenges that smallholder farmers are facing when growing 

drought tolerant maize. 
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1.4 Research Questions 

This study was guided by the following research questions; 

 What pushed smallholder farmers to grow drought tolerant maize? 

 What are the drought tolerant maize varieties grown by smallholder farmers in Cork 

village? 

 What are the benefits of growing drought tolerant maize? 

 What are the challenges smallholder farmers face when growing drought tolerant 

maize? 

 

1.5 Significance of the Study 

The study is undertaken to influence the formulation of policies that are responsive to the 

needs of subsistence farmers through carrying out research on the experiences of 

smallholder farmers who are growing drought tolerant crops. This strengthen the role of 

smallholder farmers in maintaining and promoting household food security. Also, the 

study is undertaken to provide academic knowledge on drought tolerant maize. This 

information is vital for mobilisation of resources so as to address the challenges that 

smallholder farmers are facing when growing drought tolerant maize. 

 

1.6 Research Assumptions 

The researcher assumes that growing drought tolerant maize increases household food 

availability; 

The researcher assumes that growing drought tolerant maize increases household 

income; 

The researcher assumes that growing drought tolerant maize increases household 

access to food; and 

The researcher assumes that growing drought tolerant maize increases household food 

stability. 
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1.7 Scope and Scale of the Study 

The study was carried out in Cork village, which is found in ward 23 of Bohlabela District 

and the village is under the administration of Bushbuckridge local municipality. The study 

explored the perceptions of smallholder farmers about drought tolerant maize crop 

varieties. The study only targeted smallholder farmers in Cork village as primary 

respondents for the study. 

 

1.8 Outline of the Study 

Chapter one discusses the background of the study. It outlines the aim and the objectives 

of the study and the scope of the study. Chapter two reviews literature on drought tolerant 

maize crops. Chapter three discusses the research methodology of the study. Chapter 4 

presents the research methodology of the study. Chapter 5 discusses the research 

findings of the study and concludes the study as well as outlining the recommendations 

of the study.   
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  CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction 

 
This chapter presents the knowledge gap of the study by demonstrating the main reasons 

that pushed the principal investigator to evaluate the perceptions of smallholder farmers 

on drought tolerant maize. This chapter defines the term drought and drought tolerant 

maize and discusses literature around these terms. It explores the effects of drought on 

maize production in Africa.  

 

2.2 Knowledge Gap of the Study 

 

Multiple studies have been conducted on drought tolerant maize crops. Most of the 

studies have explored the impact of drought on drought tolerant maize crops. Others have 

investigated the impact of drought tolerant maize varieties on productivity, risk and 

resources use (Simtowe et al., 2019). Moreover, some studies have examined the 

adaptive capacity of drought tolerant maize crops to extreme weather events. More so, 

other studies have examined the adaptive strategies to drought stress (Wossen et al., 

2017). However, there are limited research studies that have attempted to explore the 

perceptions of smallholder farmers on growing drought tolerant maize. 

   

2.3 Drought Tolerant Maize  

 

Drought tolerant maize varieties are crops that can withstand moderate drought and heat 

stress without substantial yield losses (Lunduka et al., 2017 and Tambo & Abdoulaye, 

2013). Magorokosho, Vivek and MacRobert (2009) define the drought tolerant maize 

variety as crops that can produce approximately 30% of its potential yield after suffering 

water stress for six weeks before and during flowering and grain-filling.  The International 

Maize and Wheat Improvement Centre (CIMMYT, 2006) indicates that research has 
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proved that drought tolerant maize varieties are not only drought tolerance but also high 

yielding. Since 2006, more than 100 new drought-tolerant maize varieties and hybrids 

have been developed and released across 13 countries by the International Maize and 

Wheat Improvement Centre initiative. On-farm trials found that new varieties have yielded 

up to 35% more grain than those grown previously by farmers and more than 2 million 

smallholder farmers in sub-Saharan Africa are now growing these new varieties and 

hybrids (Katengeza, Holden & Lunduka, 2018).  

 

2.4 Drought  
 

Drought is described as a natural reduction in the amount of precipitation received over 

an extended period of time and it is associated with other climate factors such as high 

temperatures, high winds, and low relative humidity that can significantly aggravate the 

severity of the event (Wilhite et al., 2005). Droughts are a natural hazard and a threat to 

people’s livelihoods and they pose serious threats which can result in significant 

economic, social and environmental costs (UNISDR, 2009; Vogt & Somma, 2000). 

Drought can result in scarcity of water which causes exhaustion of soil moisture, depletion 

of underground water supply and reduction of stream flow (Rathore, 2005) as well as 

biotic loss and crop failure (Huho et al., 2010) and degradation of arid regions 

(Kundzewicz, 1997; Panu & Sharma, 2002).  

 

Drought can be categorised into four types; namely meteorological, agricultural, 

hydrological drought and socio-economic drought (Wilhite et al., 2000). Meteorological 

drought is defined as a prolonged and abnormal moisture deficiency (Palmer, 1965). 

Hydrological drought is described as a reduction in groundwater levels, stream flow, and 

lake and reservoir storage. (Agnew & Anderson, 1992; Maliva & Missimer, 2012). 

Agricultural drought is defined as a deficit in soil moisture, driven by meteorological and 

hydrological drought, reducing the supply of moisture for vegetation. Socio-economic 

drought is described as a combination of the above three types, leading to undesirable 

social and economic impacts (Latin American and Caribbean Flood and Drought Monitor, 

2014). 
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 2.5 Droughts and their Impact on Maize Production in Africa 

In Africa maize is a major staple crop cultivated and consumed by almost all households 

and its availability ensures food security and economic wellbeing. Approximately a quarter 

of a billion Africans depend on maize as their staple food and the crop can be used for 

food and non-food products (International institute of Tropical Agriculture (IITA), 2021). 

This crop accounts for 30-50% of low- income household expenditures and at least 30% 

of the total area is under cereal production. However, the production of this crop is under 

serious threat due to frequent and severe droughts (IITA, 2021). Drought has remained 

the worst climate-related disaster threatening maize production. Maize crops are highly 

susceptible to drought. According to (Fisher et al., 2015) around 40% of Africa's maize-

growing areas face occasional drought stress, resulting in yield losses of 10–25%.  

 

World Bank (1998) argues that extreme vulnerability to rainfall in the arid and semi-arid 

regions and poor capacity of most African soils to retain moisture has resulted in almost 

60% of African maize growers being vulnerable to droughts and 30% being extremely 

vulnerable. Since 1960 rainfall in the parts of Sahel region and Southern Africa has been 

below normal compared to the previous years. Most important drought intervals in 

Southern Africa include 1982–1984, 1991–1992, 1994–1995 and 2015–2016 (Weather 

SA, 2018). Droughts have resulted in land degradation and climate scenarios have 

projected that 5% to 8% of arid and semi-arid regions are expected to expand (Huang et 

al., 2015).  

 

Global warming is expected to increase the occurrence of droughts and Bristol University 

has indicated that areas in Western Africa are likely to experience extreme droughts 

(Masih et al, 2014). More so, predictions of the Bristol study found that the driest regions 

in Africa will become drier signalling a risk of persistent droughts which will therefore affect 

maize production (Masih et al, 2014). With the abovementioned occurrences of droughts, 

the yields of maize have been negatively affected across Africa (Huang et al., 2012; Ji et 

al., 2014; Niang et al., 2014). 

 

https://www.sciencedirect.com/science/article/pii/S0301479717306497#bib8
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/drought-stress
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Maize yields in Sub Sahara Africa have stagnated at less than two tonne per hectare and 

less than 1.5 tonne per hectare in Western and Southern Africa (Cairns et al., 2013). In 

Sub Sahara Africa from 1961 to the year 2010, West Africa was the highest maize 

producer when South Africa was excluded, and Southern Africa ranked lowest (Smale et 

al., 2011). Generally, there is an observed 10% decline in maize yield and rain-fed 

agriculture could be reduced by up to 50% by droughts, which would affect food security 

and worsen the malnutrition situation (IPCC, 2007). 

 

Daryanto, Wang and Jacinthe (2016) estimate that the occurrence of mid-season 

droughts, particularly at the vegetative and productive phases for maize, reduces yields 

by 39.3%. In the Sub- Saharan region, 90% of the maize is grown under rain fed 

conditions and due to changes in climatic conditions the maize yield reduction is predicted 

to decline by 5%-10% by 2050 in nearly three quarters of African countries (Jones and 

Thornton, 2003). Mulungu and Ng’ombe (2019) found that maize yield in Zambia is under 

the worst-case scenario and will decrease by 25% mainly driven by droughts. 

 

2.6 The Impact of drought on Maize Production in South Africa  

Maize production is critical to South Africa’s economy for food, employment and the 

generation of foreign currency as it contributes approximately 46.2% of the gross value 

to the country (Department of Agriculture Forest and Fisheries, 2020). Maize in South 

Africa is grown by commercial farmers and smallholder farmers and these sectors 

experience drought risks differently. In South Africa, drought affects agricultural 

production and food security and droughts in this country area are recurring, with spatial 

and temporal characteristics that vary significantly from one region to another.  

 

South Africa is prone to recurrent droughts due to its long-term unpredictable annual 

rainfall and drought in this region is defined as any period where the annual average 

rainfall is below 600 mm (Akpalu, 2005). South Africa, due to the unpredictability, goes 

through periods where there is rainfall above the normal and periods where it receives 

below-normal average rainfall. In a non-drought year, South Africa is self-sufficient in its 

https://www.tandfonline.com/doi/full/10.1080/17565529.2017.1372269
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maize production, and it exports excess maize to countries such as Zimbabwe, Botswana 

and Malawi.  

 

Between 1970 and 2017 South Africa recorded a total of twenty years of below normal 

average rainfall. These droughts were caused by La Nina and El Nino climatic events. 

From 2000 to 2017 droughts were recurrent and in 2015 South Africa received its lowest 

annual rainfall of 403mm since 1904; making it the worst drought as it was even worse 

than the 1991 to 1992 drought periods (AgriSA, 2016; Moobi, 2019). In 2015 the Free 

State province was declared a drought disaster province. Because of droughts the area 

planted for maize has reduced to 2 million hectares from 5 million hectares and this 

reduction was 25% lower than the area planted during the 1970s Crop Estimate 

Committee, (CEC, 2015/2016).  Between the 2015 and 2017 agricultural seasons, South 

Africa (SA) moved from being a net exporter of maize production to a net importer of 

maize and during this period SA required 3.8 million tonne of maize to prevent food 

insecurity in the country (Grain South Africa, 2018).  

 

2.7 Summary 

This chapter presented the knowledge gap of the study by demonstrating the main 

background which pushed the principal investigator to investigate the perceptions of 

smallholder farmers of drought tolerant maize. Moreover, this background identified the 

knowledge gap on this topic. The chapter also defined the term drought and drought 

tolerant maize and it discussed literature around these terms. It reviewed the effects of 

drought on maize production in Africa, it explored the effects of droughts on maize 

production in South Africa.  
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1 Introduction 

This chapter discusses the research methodology of the study. It discusses the research 

philosophy adopted for the study, research design followed by the principal investigator, 

as well as research instruments that were used to collect data. The study justifies the 

target population selected for the study and it provides a brief description of the study. 

This chapter also explains the steps that were undertaken to ensure the validity and 

reliability of the study and finally it discusses the ethical considerations that will be 

followed.  

 

3.2  Research Philosophy  

This study adopted a pragmatic research philosophy. The pragmatic philosophy allows 

the researcher to use the best methods that assist in answering the research problem of 

the study (Feilzer, 2010). It allows the researcher to use any of the methods, techniques 

and procedures typically associated with quantitative or qualitative research. It recognises 

that every method has its limitations and that the different approaches can be 

complementary (Kelly & Cordeiro, 2020; Tashakkori, & Creswell, 2007; Feilzer, 2010) 

Hence, this study used focus group discussions, questionnaire surveys, telephone 

interviews and key informant interviews to answer the research objectives of the study. 

 

3.3 Research Design 

The study used mixed methods research. It allows the researcher to collect and analyse 

data, integrate the findings and draw inferences using both qualitative and quantitative 

approaches and methods in a single study (Tashakkori & Creswell, 2007). The principal 

researcher is not restricted by the use of traditional approaches to data collection but is 

guided by a foundation of enquiry that underlies the research activity (Creswell, 1994). It 
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includes qualitative and quantitative dimensions, but difficulties often arise when the 

researcher attempts to articulate how the two elements relate to one another (Tashakkori 

& Creswell, 2007). In this study the researcher is mixing a questionnaire survey with focus 

group discussions and key informant interviews.  

 

3.4  Research Procedure 

The researcher first sought permission from the District Director at Mpumalanga 

Provincial Department of Agriculture and local headman to conduct the study and this 

was achieved by fully explaining the main purpose of conducting the study in their district. 

After obtaining permission to conduct the study in Cork Village, the researcher organised 

meetings with the help of the village headman and the main purpose of this meeting was 

to explain the purpose of the study to the villagers; thus the researcher successfully 

obtained permission to conduct the study.  

 

After obtaining permission to conduct the study with community farmers, the researcher 

was helped by the village headman to select the participants purposively and she then 

organised meeting dates for focus group discussions. The researcher first conducted 

focus group discussions to collect data on the perceptions of smallholder farmers on 

drought tolerant maize crops. Secondly the researcher conducted key informant 

interviews with community leaders, the headman and agricultural advisors on the benefits 

and challenges of growing drought tolerant maize crop.  Lastly the researcher, gathered, 

analysed and presented the information obtained from the fieldwork in the form of 

master’s thesis. 

 

3.5 Description of Study Area 

Cork Village is found in Bushbuckridge Municipality in Mpumalanga province in the 

Northern part of South Africa. According to South African grain Laboratories (SAGL) 

(2006), Mpumalanga is the province that produces the second biggest harvest of maize 
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commercially in South Africa (see Figure 3.3) and it is also experiencing the effects of 

drought; hence the need to investigate the perceptions of smallholder farmers of drought 

tolerant maize The village is in a semi-arid region and is prone to severe droughts which 

can result in significant rainfall shortages and drought variability (Fauchereau et al., 

2003).   

 

Rainfall in this area is very low and the mean annual rainfall is approximately 550 mm to 

600 mm (see Figure 3.2) which is received between October and April, usually in the form 

of convectional thunderstorms (Akpalu, 2005). Temperatures during the dry seasons are 

high and the mean annual temperature is approximately 22ºC (Akpalu, 2005). The village 

experiences prolonged dry spells in weather conditions which affect crop and livestock 

production. People in this area depend on rain-fed agriculture to grow crops and they 

practice mixed farming as their main sources of livelihood. The following is a map of Cork 

Village.

 

 

Figure: 3.1: Map of Cork Village  

Source: DARDLEA (2021) 
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The following is a graph showing the average rainfall pattern of Bushbuckridge (World 

Weather Online, 2021). 

 

 

Figure: 3.2: Average Rainfall Pattern of Bushbuckridge 

Source: Worldweatheronline (2021) 
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Figure 3.3: Maize Production in South Africa  

Source: DAFF (2016) & Galal (2021:1)  

3.5 Target Population and Sample size 

The target population group were smallholder farmers who grew drought tolerant maize 

in Cork village. The study interviewed 50 participants; 30 were women and 20 were men. 

The study interviewed more women than men because men focused more non agrarian 

livelihoods that generate household income. The researcher selected a small sample size 

of 50 people because it required little effort to manage and resources during the 

administration of various data gathering instruments.  
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Eastern Cape , 1%

Northern Cape , 9%
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Maize Production in South Africa

https://www.statista.com/aboutus/our-research-commitment/2642/saifaddin-galal
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3.6 Purposive Sampling 

 

The researcher used a purposive sampling technique to select farmers in Cork village. 

The researcher was helped by the village headman to select the respondents. Purposive 

sampling technique is a non-probability sampling that allows the researcher to use his or 

her own judgment when choosing members of the population to participate in the study 

(Palinkas et al., 2015). The researcher used this method because it is cost effective, and 

it saves time when selecting respondents. It is believed that this method is appropriate 

when there is a limited number of respondents who can contribute to the study. However, 

it is believed that this method is more prone to errors in judgement by the researcher and 

it is difficult to generalise findings from a purposive sampling technique (Omona, 2013). 

3.7 Snowball Sampling  

 

Snowball sampling was used because the researcher did not know her key informants. 

The researcher first met the district director who then directed the researcher to other key 

informants and each key informant referred the researcher to other key informants. 

Snowball sampling is a non-random sampling method that uses a few cases to help 

encourage other cases to take part in the study, thereby increasing sample size. The 

researcher used a snowball sampling technique because referrals make it easy and quick 

to find subjects as they come from reliable sources. An additional task is saved for the 

researcher and this time can be used in conducting the study. This method is cost 

effective as the referrals are obtained from a primary data source. 

 

3.8 Data Collection Tools   

The researcher used methodological triangulation to collect data from the respondents. 

Therefore, the researcher used a questionnaire survey, focus group discussion, key 

informant interviews and telephone interviews.  
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3.9 Questionnaire Survey 

The researcher used a questionnaire to capture data on biographical characteristics of 

the respondents and the perceptions of farmers of growing drought tolerant maize crops 

in Cork Village. A questionnaire is a research instrument consisting of a series of 

questions and other prompts for the purpose of gathering information from respondents. 

Questionnaire surveys were used because they are cheap, and they do not require much 

effort as they often have standardised answers that make it simple to compile data.  Large 

amounts of information can be collected from a large number of people in a short period. 

The survey can be carried out by the researcher or by any number of people with a limited 

effect on its validity and reliability. The results of the questionnaires are easy to quantify 

by either a researcher or through the use of a software package (Mathers et al., 2007).  

3.10 Focus Group Discussion 

Focus group discussions were used for the purpose of clarification based on the 

responses of the participants from a questionnaire survey. Focus group discussions were 

conducted with a group of 10 to 15 participants and they lasted for an hour. Focus group 

discussions were used because they provided an opportunity to expand the analysis 

which an individual holds with other group members and they are open, interactive and 

participants feel free to express their ideas and opinions. Focus group discussions were 

used because they reveal shared understandings or common views. More so, focus 

group discussions allowed the researcher to ask for clarification on research findings 

which were not clear. However, focus group discussions are prone to group think, and in 

this case, were dominated by two people who provided responses to questions presented 

to the group by the researcher. More so, the focus group discussions were time 

consuming to conduct and can be difficult and time consuming to analyse. 
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3.11 Key Informant Interviews and Telephone Interviews 

 

Key informant interviews were used to collect information from the district officials and 

traditional leaders. Key informant interviews were used because they provided 

information directly from knowledgeable people. More so, key informant interviews helped 

the researcher to obtain new information, providing unpublished documents to support 

findings that were obtained from the farmers in the village. In addition to this, key 

informant interviews are inexpensive and simple to conduct. However, they are more 

prone to bias if informants are not carefully selected, and they are susceptible to 

interviewer bias. However due to the outbreak of the Corona virus and lockdown 

restrictions, the researcher used telephone interviews to collect data from the key 

informants to protect the respondents contracting COVID-19. The researcher was helped 

by the District Director and Agricultural Extension Officers to get contact numbers of key 

informants for telephone interview sessions.  

3.12 Data Analysis Procedure 

The data analysis procedure was divided into four steps which included: 1) The gathering 

of field notes; 2) Data Analysis; 3) Repeating data analysis; and 4) presentation of 

findings.  

 

1) Gathering notes from fieldwork: The researcher first gathered all field notes from 

the focus group discussions, key informant interviews, and questionnaire surveys 

in preparation for data analysis. 

2) Data Analysis: The researcher analysed data obtained from all data collection 

notes and identified themes in line with the research objectives of the study. The 

researcher first analysed information obtained from the questionnaire survey and 

then reviewed information obtained from focus group discussions and integrated 

information obtained from both data collection tools identifying recurring themes. 

Lastly, the researcher reviewed field notes from key informant interviews and 

integrated this information with recurring themes obtained from the farmers.  
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3) Repeating the data analysis process: The researcher repeated the data analysis 

procedure to cross-check missed information that can be added to emerging 

themes of the study.  

4) Presentation of data: The researcher presented findings in the form of a master’s 

thesis.  

3.13 Ethical Considerations 

According to Resnik (2011), ethics distinguish between what is right and wrong when 

conducting research. In this study, the researcher adhered to ethical considerations in 

order to protect the rights of the participants in the research. The researcher obtained 

informed consent from the District Director to conduct the study in Cork Village. The 

researcher also obtained permission to conduct the study from the chiefs and the villagers 

after fully explaining the purpose of conducting research. The researcher respected the 

respondents’ right to withdraw from participating in the study and protected the privacy as 

well as the confidentiality of the respondents and data available. 

3.14 Summary of the Chapter 

This chapter discussed the research methodology of the study. It discussed the research 

philosophy adopted for the study, research design followed by the principal investigator, 

and research instruments that were used to collect data. The chapter justified the target 

population selected for the study and it provided a brief description of the study. This 

chapter also explained the steps that were undertaken to ensure validity and reliability of 

the study and this chapters discussed the ethical considerations that were followed.  
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CHAPTER 4 

RESEARCH FINDINGS 

 

4.0 Introduction  

The main objective of this chapter is to present the research findings of the study on 

smallholder farmer’s perceptions of drought tolerant maize crops in Cork Village in the 

Mpumalanga province of South Africa. This chapter analyses the factors that pushed 

small scale farmers to grow drought tolerant maize. It analyses the drought tolerant maize 

varieties grown by smallholder farmers in Cork Village. It also discusses the perceived 

benefits of growing drought tolerant maize, as well as he challenges that smallholder 

farmers are facing when growing drought tolerant maize.  

 

Research findings were obtained through a questionnaire survey, focus group 

discussions and interviews. Data is presented in line with the thematic areas of the study 

and tables and graphs are used to present the research findings of the study. The 

following section discussed the demographics of the respondents, to identify if the 

respondents were qualified to give information on the topic. 

 

4.1 Demographic Profile of Respondents 

 

Below is a percentage bar graph summarising the gender of the respondents (figure 4.1).  
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Figure 4.1:  Gender Profile of the Respondents 

The above percentage bar graph shows that 22% of the respondent were male and 78% 

were females. This shows that agriculture in Cork Village is feminised due to the drought 

which is pushing men to look for wage labour in nearby parks and towns. These findings 

corroborate with Mahlombe’s (2019) study which found that in rural areas of South Africa 

there are more female farmers than men. Owing to this, women are undertaking the 

majority of agricultural work, as well as domestic and reproductive work (Okali, 2011). 

The following is a percentage bar graph showing marital status of the respondents. 
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Figure 4.2: Marital Status of the Respondents 

The above percentage bar graph shows that most of the respondents in the study were 

married (56%), while 38% were never married and 6% were divorced. This shows that 

the majority of smallholder famers are married in Cork Village. The following is a pie chart 

showing the educational level of the respondents. 

 

 

 

 

 

 

 

 

 

Figure 4.3:  Educational Level of the Respondents 

 

None
20%

Primary
40%

Secondary
40%

Educational Level
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The above pie chart shows that 20% of the respondents in Cork Village did not go to 

school, 40% attained primary education and 40% attained secondary education. The 

study found that education is a major determinant which pushed farmers to adopt drought 

tolerant maize and the study discovered that the more the farmers are educated, the more 

they will adopt drought tolerant maize crops. The following is a pie chart showing the 

types of households in Cork Village are de facto female headed households, de jure 

female headed households, and male headed households. 

 

 

Figure 4.4:  Types of Households of the Respondents 

 

The above pie chart shows that 36% of the respondents were de facto female headed 

households, 12% were de jure female headed households and 52% of the respondents 

were from male headed households.  
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4.2 Factors Pushing Smallholder Farmers to grow Drought Tolerant Maize 

4.2.1 Increase in the occurrence of droughts 

The study found that an increase in the occurrence of droughts has pushed farmers in 

Cork Village to grow drought tolerant crops because long seasonal maize crops were 

failing due to sustained drought conditions. An interview with an elderly women revealed 

that prior to 2010, droughts were less severe but from the year 2010 to 2020 droughts 

were very severe and open pollinated maize crops were failing to germinate while some 

plants withered before they produce maize cobs, and others produced short maize cobs 

with less corn. Farmers complained that during this period some maize crops failed to 

reach the tasseling stage and some complained that their maize crops would be burned 

at knee height by drought conditions.  

 

4.2.2 Lower agricultural harvests 

The study found that farmers grew drought tolerant maize crops due to lower agricultural 

output of open pollinated maize varieties and long seasonal maize crop varieties. Farmers 

revealed that due to an increase in droughts they were producing a minimum of a fifty 

kilogram bag of maize, and this was not even enough to provide food for the household. 

The study found that the average number of household members was four and given the 

lower agricultural harvest, the food produced was insufficient for most households.  

 

4.2.3 Food insecurity 

The study found that farmers were growing drought tolerant maize crops due to hunger 

which was caused by crop failure of open pollinated maize varieties and long seasonal 

maize crops, as well as lower yields of maize crops. The study found that farmers in Cork 

Village were food insecure and most of them have reduced the number of meals they eat 

per day to save household food. Information obtained from the focus group discussions 

revealed that most households eat two meals per day.  
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4.2.4 Government provision of Drought Tolerant Maize  

The study found that farmers in Cork Village were growing drought tolerant maize crops 

due to a government programme called Phezukomkhono Mlimi which was introduced in 

response to droughts which were resulting in crop failure, lower yields and hunger. The 

programme was introduced to encourage the farmers to go back to farming because 

many had left farming because of droughts and the increasing disappointments of poor 

yields and crop failure which caused them to be food insecure. Because of this, the 

Agricultural Research Council and Department of Agriculture collaborated in the year 

2018 and conducted trials on drought tolerant maize crops in rural areas to help farmers 

to get good harvests and reduce hunger in rural areas. 

 

4.2.5 Increasing household income 

 

The study found that farmers were growing drought tolerant maize crops to generate 

household income. The study found that yields from these crops were better because 

they withstand drought conditions in comparison to open pollinated varieties of maize 

crops. Farmers revealed that they harvested at least one tonne of maize per hectare and 

this helped farmers to have a good household income from the sale of maize to the locals 

and millers. Before the introduction of the drought tolerant maize crop farmers would 

hardly get extra household income because open pollinated varieties crops failed to 

sustain in drought conditions and yields were very poor. 

  

4.2.6 Agro-ecological conditions of the area 

The study found that farmers in Cork Village were now growing drought tolerant maize 

crops because of the agro-ecological conditions of the area. Information obtained from 

the focus group discussion revealed that Cork Village is in a dry region, rainfall is very 

poor and agricultural land is becoming unfit to grow open pollinated varieties and 

indigenous/ traditional seed varieties of maize  mature later and were intolerant to drought 

conditions. Because of this, farmers were pushed to adopt drought tolerant maize seed 

varieties which are tolerant to dry conditions in Cork Village.   
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4.3 Drought Tolerant Maize Varieties Grown by Smallholder Farmers 

The study found that farmers in Cork Village grew different varieties of drought tolerant 

maize crops which they buy from the shops, and some get them in the form of a 

government subsidy. Moreover, the study found that farmers in Cork Village grew Water 

Efficient Maize of Africa (WEMA) varieties which are WEMA 606, 607, 608, 609, and 610. 

Farmers grew these maize crop varieties because they withstand drought conditions and 

require little water to survive until harvest. More so, these crops are not easily attacked 

by insects and birds; thus they give better grain quality, quality mealie meal after milling 

and they mature fast;  furthermore, the maize taste good when cooked or roasted. 

Respondents revealed that even when these varieties are planted late, farmers still get a 

good harvest. Information obtained from the respondents revealed that farmers who are 

growing this crop get at least a ton per hectare.  

 

The study found that farmers in Cork Village also grew DKC78/45 from Monsanto Seed 

Company. This maize crop variety is given to farmers under the government programme 

called Phezukomkhono Mlimi at the beginning of each farming season to help poor 

households who cannot afford to buy farming inputs to increase food security in rural 

areas. Farmers revealed that this crop withstands drought conditions, and it produces 

multiple maize cobs and the size of maize cobs is big in contrast to open pollinated 

varieties. In addition to this, the harvest of this maize crop is better compared to open 

pollinated varieties or crop maize seed varieties. Most of the respondents indicated that 

they are satisfied with the drought tolerant maize varieties introduced to them because of 

the good maize output, better grain quality and it not being easily attacked by insects and 

birds or stock borer; moreover these varieties have better grain quality. 
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4.4 The Perceived Benefits of Growing Drought Tolerant Maize. 

4.4.1 Increase in agricultural yield 

 

The study found that growing drought tolerant maize crops increased agricultural yields 

of maize. Information obtained from focus group discussions found that agricultural output 

of drought tolerant maize crops was better than open pollinated maize varieties. Farmers 

revealed that they were now getting at least one tonne of maize yields when they grow 

drought tolerant maize crops. Before the introduction of drought tolerant maize varieties, 

yields of open pollination varieties were very poor and farmers hardly got a half ton 

because these indigenous maize varieties were failing to withstand drought conditions.   

 
4.4.2 Increase in grain reserves  

The study found that farmers in Cork Village revealed that growing drought tolerant maize 

improved household grain reserves of maize due to an increase in agricultural output. 

The study found that household maize reserves improved to two tonnes when drought 

tolerant maize crops were introduced. Before the introduction of drought tolerant maize 

crops, it was hard for farmers to store maize because agricultural output of indigenous 

maize varieties was very poor. Information obtained from focus group discussions 

revealed that harvests from indigenous maize varieties could not be stored for future use. 

 

4.4.3 Improved household food security 

The study found that drought tolerant maize crops improved household food security 

through an increase in agricultural output and an improvement in grain reserves. 

Information obtained from focus group discussions revealed that the number of meals 

each household eats daily increased to three. In addition to this, the study found that 

farmers stopped borrowing maize meal from their neighbours, cutting meals per deals 

and reducing food portions each household member should eat. Other farmers revealed 

that they have withdrawn their participation as food recipients from charitable 

organisations such as the Department of Social Development because they had enough 

food.   
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4.4.4 Improved household income 

The study found that growing drought tolerant maize crop varieties helped farmers to 

improve household income through an increase in surplus agricultural output. Information 

obtained from focus group discussions revealed that farmers were getting surplus maize 

of two tonnes or more which they managed to sell to immigrants, the local community and 

to commercial millers such as Blinkwater. Farmers revealed that they were selling their 

green maize cobs to hawkers and a fifty kilogram bag of green maize cobs cost R200. 

Moreover, some women farmers reported that they sell cooked and roasted maize cobs 

to the individuals in townships and along the roads in Mkhuhlu plaza. A roasted or a boiled 

maize cob costs R10. This helped farmer to generate household income to purchase food 

and to meet the basic needs of the household. 

 

4.4.5 Household expenditure reduced 

 

The study found that household expenditure on food for domestic use reduced 

significantly because farmers were producing enough maize to meet the food 

requirements of their household. The study found that before the introduction of drought 

tolerant maize seed varieties, farmers were harvesting little maize which was not enough 

to meet the food requirements of the households and thus, the household expenditure 

was very high. The study also found that most households were very poor and had an 

average number of four people which means that to meet food requirements per month, 

each household required between twenty five to fifty kilograms of maize meal.  The study 

found that a lot of people struggled to raise income to buy food because they had limited 

sources of income and household expenditure on food was high. 
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4.5 Challenges Small Holder Farmers are facing when growing Drought Tolerant    

           Maize Crops 

4.5.1 Drought tolerant maize crops cannot be replanted 

The study found that farmers complained that drought tolerant maize crops cannot be 

replanted. Farmers in Cork Village revealed that drought tolerant maize crops cannot be 

replanted after harvest in the next agricultural season because these crops lose vigour 

and the germination pattern of these crops is very poor if replanted after harvest. Some 

female farmers complained that the harvest of these replanted crops is very poor. A 

farmer who recalled her experiences revealed that she harvested less than half of a tonne 

after she replanted these maize varieties from her last harvest. 

 

4.5.2 Drought tolerant crops are not locally available 

The study found drought tolerant maize crop varieties are not locally available from the 

market such AFGRI- Agri Service, Hinterland. Farmers complained that drought tolerant 

maize crops are only purchased through the agent with the help of agricultural advisors. 

Furthermore, farmers complained that these maize seed varieties are still under the 

control of private researchers such as the Agricultural Research Council which is limiting 

farmers’ access to buy these crops.  

 
Some even complained that these private researchers limit them as to the amount of 

seeds they want to purchase. Information obtained from focus group discussions revealed 

that farmers are limited to buy only two kilograms of maize seeds and they are now being 

forced to make each adult household member go and purchase so that they buy more 

seeds. Other farmers complained that since drought tolerant maize crops are under the 

control of private companies and researchers, they are experiencing delays in accessing 

these and this is causing delays during the planting season, or farmers are ending up 

missing the rainfall that is crucial for seed germination.  
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4.5.3 Easily affected by weather conditions 

The study found that farmers complained that drought tolerant maize seed varieties are 

easily affected by high temperature conditions. Farmers reported that if maize seeds are 

poorly stored after purchase, they lose vigour. Most farmers complained that they have 

experienced poor maize seed germination, and some have observed that the growing 

pattern to the harvest stage was very poor, and farmer’s yields have been greatly affected 

because of poor storage of maize seeds.   

  

4.5.4 Drought tolerant maize seeds are very expensive 

The study found that farmers complained that drought tolerant maize seed varieties are 

very expensive to purchase. Information obtained from the focus group discussion 

revealed that a two kilograms bag of drought tolerant maize crops costed R275 and most 

farmers revealed that they cannot afford to buy these seeds given the size of land they 

want to plant. Farmers revealed that ordinary maize seeds such as Kalahari maize, are 

much cheaper as these seed varieties cost R100 per two kilogram bag. 

    

4.6 Summary 

This chapter presented the research findings of the study on smallholder farmers’ 

perceptions of drought tolerant maize crops in Cork Village in the Mpumalanga Province 

of South Africa. It analysed the factors that pushed small scale farmers to grow drought 

tolerant maize. It also analysed the drought tolerant maize varieties grown by smallholder 

farmers in Cork Village. Furthermore, it discussed the perceived benefits of growing 

drought tolerant maize. It also discussed the challenges that smallholder farmers are 

facing when growing drought tolerant maize.  
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.0 Introduction 

This chapter presents the summary, conclusion and recommendation of the study. The 

summary provides a brief account of the research findings. It concludes the research 

findings of the study in line with the objectives of the study and it provides 

recommendations based on the research findings of the study and suggests future 

studies.  The aim of the study was to explore the perception of smallholder farmers on 

drought tolerant maize crops in Cork Village in the Mpumalanga Province. It explored the 

factors that pushed small holder farmers to grow drought tolerant maize crops. It 

investigated different types of drought tolerant maize varieties farmers grow. It explored 

the benefits of growing drought tolerant maize crops. Lastly, it explored the challenges 

farmers faced when growing drought tolerant maize crops. 

 

5.1 Summary 

This study was carried out to understand the perceptions of smallholder farmers of 

drought tolerant maize in the drought prone area of Cork Village in Mpumalanga. The 

review of literature found that no similar studies have been carried on the perceptions of 

small holder farmers on drought tolerant maize.  The study was guided by a pragmatic 

research philosophy that used a mixed research methodology to answer the research 

objectives of the study.  

 

Because of droughts which are threatening the agricultural production of open pollinated 

maize seed varieties, farmers in Cork Village were pushed to grow drought tolerant maize, 

to increase agricultural production, to improve household food security and to generate 

household income. In addition to this, the agro-ecological conditions in Cork Village are 

worsening and open pollinated varieties are now failing to withstand dry conditions which 

are currently prevailing in Cork Village.   
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Farmers grew Monsanto seeds and Water Efficient Maize of Africa seeds and these 

maize seed varieties have proven to withstand drought conditions in Cork Village, as they 

required little rain to survive during mid dry seasons, they resisted pests and crop 

diseases and they matured early in contrast to open pollinated maize seeds. Evidence 

shows that drought tolerant maize crops have helped farmers to increase their agricultural 

output of maize, and this has helped to increase household grain reserves and to improve 

household food security, opportunities to generate income from the locals and the millers.  

 

However, farmers complained that drought tolerant maize crop varieties were not 

accessible from the local markets, and this made them very expensive to buy from the 

agents. In addition, farmers complained that these maize seed varieties cannot be 

replanted after harvest; moreover, they require special storage when purchased because 

they lose vigour if they are improperly stored. 

  

5.2 Conclusion  

The study concludes that farmers are now growing drought tolerant maize crops in 

response to the persistent droughts because these require little water to survive and they 

mature earlier than open pollinated crops. In addition to this, drought tolerant maize crops 

are helping farmers to increase agricultural output and to improve household food security 

and this is helping to reduce rural poverty in semi-arid regions of South Africa. Although 

farmers are growing drought tolerant maize crop varieties, people living in rural areas are 

still struggling to buy these crops because they are expensive given the socio-economic 

characteristics of most people living in rural areas of South Africa. 
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5.3 Recommendations 

  

Based on the research findings of the study, this study recommends the following: 

 The governments should subsidize the price of drought tolerant maize seed varieties. 

 The government and private institutions should increase the availability of drought 

tolerant maize seed in the markets. 

 The government should conduct awareness campaigns to encourage farmers to grow 

drought tolerant maize varieties. 

 Farmers should create groups or cooperatives to buy drought tolerant maize crop 

varieties in bulk and at lower prices. 

 

 5.4 Suggestion for Further Research 

Based on the research findings of the study, the study recommends future studies to 

investigate the contribution of drought tolerant maize varieties to household food security.  

 

 

 

 

 

 

 

 

 

 



 
 

34 
 

REFERENCES 

 

Agnew, C. & Anderson, E. 1992. Water Resources in the Arid Realm. London: 

Routledge, Google Scholar. 

 

AgriSA. 2016. A raindrop in the drought: Report to the Multi-Stakeholder Task Team on 

the Drought. Pretoria: Agri SA Status Report. 

 

Akpalu, D.A. 2005. Response scenarios of households to drought-driven food shortages 

in a semi-arid area in South Africa. Doctoral Dissertation, Faculty of Humanities, 

University of the Witwatersrand, Johannesburg. 

 

Akpalu, W., Hassan, R.M. and Ringler, C. 2008. Climate Variability and Maize Yield in 

South Africa: Results from GME (Generalized Maximum Entropy) and MELE (Maximum 

Entropy Leuven Estimator) Methods. International Food Policy Research Institute (IFPRI) 

Discussion Paper No. 00843. Washington: Environment and Production Technology 

Division, IFPRI.  

 

Allen, R.G., Pereira, L.S., Raes, D. and Smith, M. 1998. Crop evapotranspiration-

Guidelines for computing crop water requirements-FAO Irrigation and drainage paper 

56. Fao, Rome, 300(9): D05109. 

 

Anami, S., De Block, M., Machuka, J. & Van Lijsebettens, M. 2009. Molecular 

improvement of tropical maize for drought stress tolerance in sub-Saharan Africa. Critical 

Reviews in Plant Sciences, 28: 16-35. 

 

Araya, A., Kisekka, I., Lin, X., Prasad, P.V., Gowda, P.H., Rice, C. & Andales, A. 2017. 

Evaluating the impact of future climate change on irrigated maize production in Kansas. 

Climate Risk Management, 17: 139-154. 

http://scholar.google.com/scholar_lookup?title=Water%20Resources%20in%20the%20Arid%20Realm&author=C.%20Agnew&author=E.%20Anderson&publication_year=1992


 
 

35 
 

ASCD S-RIM.2007. Final regional review report on drought. Available from: 

un.org/esa/sustdev. [Accessed.] 

 

Awotide, B.A., Abdoulaye, T., Alene, A. & Manyong, V.M. 2016. Adoption of drought 

tolerance maize varieties for Africa, productivity, food security and welfare in Nigeria: An 

Ex-Post Impact Assessment. Unpublished PhD Thesis. University of Ibadan, Nigeria. 

 

Bamikole, A. 2017. Drought tolerant maize adoption and its determinants in West Africa: 

International Institute of Tropical Agriculture, Ibadan, Nigeria. Received: 11 December, 

2017; Published: 26 December, 2017. 

 

Barbier, B., Yacouba, H., Karambiri, H., Zorome, M. & Some, B. 2009 Human vulnerability 

to climate variability in the Sahel: farmers’ adaptation strategies in northern Burkina Faso. 

Environmental Management, 43:790–803. 

 

Barros, V.R., Field, C.B.,  Dokken, D.J.,  Mastrandrea, M.D.,  Mach, K.J., Bilir, T.E.,  

Chatterjee, M., Ebi, K.L., Estrada, Y.O.,  Genova, R.C., Girma, B.,  Kissel, E.S., Levy, 

A.N.,  MacCracken, S.,  Mastrandrea, P.R.  & White L.L.  (Eds), Intergovernmental Panel 

on Climate Change pp. 1199-1265. Cambridge University Press, Cambridge, United 

Kingdom and New York, NY, USA. 

 

Baudoin, M.A., Vogel, C., Nortje, K. & Naik, M. 2017. Living with drought in South Africa: 

lessons learnt from the recent El Niño drought period. International Journal of Disaster 

Risk Reduction, 23: 128-137. 

 

Bec, A., Moyle, B. & Moyle, C.  2018.  Resilient and Sustainable Communities.  MDPI.  

Sustainability, 10, 4810:  1-16. 



 
 

36 
 

 

Beddington, J. 2010. Food security: contributions from science to a new and greener 

revolution. Philosophical Transactions of the Royal Society B: Biological Sciences, 365: 

61-71. 

 

Below, T.B., Mutabazi, K.D., Kirschke, D., Franke, C., Sieber, S., Siebert, R. & 

Tscherning, K. 2012. Can farmers’ adaptation to climate change be explained by socio-

economic household-level variables? Global Environmental Change, 22(1):223–235. 

 

Benhin, J.K.A. 2006. Climate change and South African agriculture: Impacts and 

adaptation options. CEEPA Discussion paper No. 21. CEEPA, University of Pretoria, 

Pretoria, South Africa 

 

Bureau for Food and Agricultural Policy (BFAP). 2007. South African agricultural baseline 

2007. Pretoria: BFAP. 

 

Bhorat, H.  2015.  Is South Africa the most unequal society in the world? Mail & Guardian, 

30 September 2015.   

 

Bohle, H.G., Downing, T.E. & Watts, M.J. 1994. Climate change and social vulnerability: 

Toward a sociology and geography of food insecurity. Global Environmental Change, 4 

(1): 37-48. 

 

Boko, M., Niang, I., Nyong, A., Vogel, C., Githeko, A., Medany, M., Osman-Elasha, B., 

Tabo, R. & Yanda, P. 2007. Africa. Climate Change 2007: Impacts, Adaptation and 

Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, 



 
 

37 
 

P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge UK. 

433-467. 

 

Brown, D., Howes, M., Hussein, K., Longley, C. & Swindell, K. 2002. Participatory 

methodologies and participatory practices: Assessing PRA use in the 

Gambia. Agricultural Research and Extension Network Paper, 124: 7. 

 

Bryan, E., Deressa, T.T., Gbetibouo, G.A. & Ringler, C. 2009. Adaptation to climate 

change in Ethiopia and South Africa: options and constraints. Environmental Science 

Policy, 12:413–426 

 

Bushbuckridge Local Municipality.  2020.  Integrated Development Planning 2017/22. 

Place: Local Municipality. 

 

Cairns J. E., Crossa C., Zaidi P. H., Grudloyma P., Sanchez C. & Araus J. L. 

(2013). Identification of drought, heat and combined drought and heat tolerance donors 

in maize (Zea mays L.). Crop Science. doi: 10.2135/cropsci2012.09.0545. 

 

Cairns, J.E., Sonder, K., Zaidi, P.H., Verhulst, N., Mahuku, G., Babu, R., Nair, S.K., Das, 

B., Govaerts, B., Vinayan, M.T. & Rashid, Z. 2012. Maize production in a changing 

climate: impacts, adaptation, and mitigation strategies. Advances in Agronomy, 114: 1-

58). Academic Press. 

 

Canziani, O. F., Palutikof, J. P., Van der Linden, P. J. & Hanson, C. E. (Eds), pp. 433 – 

467. Cambridge UK. : Cambridge University Press.  

 



 
 

38 
 

Cavestro, L. 2003. PRA-participatory rural appraisal concepts, methodologies, and 

techniques.  Online:  Available from:  https://liberiafti.files.wordpress.com/2013/08. 

[Accessed.]   

 
Crop Estimates Committee (CEC). 2016. Available from: Department of Agriculture, Land 

Reform and Rural Development (DALRRD), Agriculture Place, Arcadia, Pretoria 

https://www.dalrrd.gov.za/Home/Crop-Estimates. [Accessed.16 October 2021] 

 

Challinor, A.J., Kochler, A.-K., Ramirez-Villegas, J., Whitfield, S. & Das, B. 2016. Current 

warming will reduce yields unless maize breeding and seed systems adapt immediately. 

Nature Climate Change, 6: 954-958 

 

International Maize and Wheat Improvement Center (CIMMYT). 2006. Maize production 

in Southern Africa. Available from: http:www.cimmyt.org.[Accessed 13 October 2021]. 

 

International Maize and Wheat Improvement Center (CIMMYT). 2013. September. The 

drought tolerant maize for Africa project. DTMA Brief. Available from: http://dtma. 

cimmyt.org/index.php/about/background. [Accessed 13 October 2021 

 

Collins, W. 1986. The Collins Dictionary. Available from: Dictionary.com. 

[Online][Available]: [Accessed 20 September 2021]. 

 

Creswell, J.W. 1994. Research Design: Qualitative and Quantitative Approaches. 

Thousand Oaks CA: Sage. 

 

Cruz, R.V., Harasawa, H., Lal, M., WU, S., Anokhin, Y., Punsalmaa, B., Honda, Y., Jafari, 

M., Li, C. & Ninh, N. (2007). Asia Climate Change 2007: Impacts Adaptation and 

https://liberiafti.files.wordpress.com/2013/08


 
 

39 
 

Vulnerability Contribution of Working Group ii to the Fourth Assessment Report on IPCC. 

United Kingdom: Cambridge University Press. 

 

 Department of Agriculture, Forestry and Fisheries (DAFF). 2016. Trends in the 

agricultural sector. Available from: 

https://www.daff.gov.za/Daffweb3/Portals/0/Statistics%20and%20 

Economic%20Analysis/Statistical%20Information/Trends%20in%20the%20 

Agricultural%20Sector%2021.pdf. [Accessed 21 October 2021] 

 
 

Daryanto, S., Wang, L. & Jacinthe, P.A. 2016. Global synthesis of drought effects on 

maize and wheat production. PloS one, 11(5).  

 

Delgado, C., Rosegrant, M., Steinfeld, H., Ehui, S. & Courbois, C. 1999. Livestock to 

2020: the next food revolution. Food, agriculture and the environment discussion paper 

28. Rome: FAO. 

Department of Agriculture Land and Rural and Rural Development (DARLRRD). 2020. 

Trends in the Agricultural Sector, Department of Agriculture, Forestry and Fisheries, 

Pretoria, South Africa, 

https://www.dalrrd.gov.za/Portals/0/Statistics%20and%20Economic%20Analysis/Statisti

cal%20Information/Trends%20in%20the%20Agricultural%20Sector%202020.pdf.  

 

Department of Agriculture, Forestry and Fisheries (DAFF). 2000. Strategic Plan for South 

African Agriculture. Pretoria: Department of Agriculture.  

 

Department of Agriculture, Forestry and Fisheries (DAFF). 2005. Norms and standards 

for extension and advisory services in agriculture. Available at: www.nda.agric.za. 

[Accessed 20/10/2021]. 

 

https://www.dalrrd.gov.za/Portals/0/Statistics%20and%20Economic%20Analysis/Statistical%20Information/Trends%20in%20the%20Agricultural%20Sector%202020.pdf
https://www.dalrrd.gov.za/Portals/0/Statistics%20and%20Economic%20Analysis/Statistical%20Information/Trends%20in%20the%20Agricultural%20Sector%202020.pdf


 
 

40 
 

Department of Agriculture Forestry and Fisheries (DAFF). 2013. National Policy on Food 

and Nutrition Security. Available online: 

http://www.daff.gov.za/docs/media/NATIONALPOLICYonfoodandnutriritionsecurity. Pdf. 

[Accessed on 20 October 2021]. 

 

Department of Agriculture, Forestry and Fisheries (DAFF). 2015. Directorate: Food 

Security, Strategic outlook (2010 – 2015). Pretoria: DAFF. 

 

Department of Agriculture, Forestry and Fisheries (DAFF). 2016. Trends in the 

agricultural sector 2016. Available from: 

https://www.daff.gov.za/Daffweb3/Portals/0/Statisticts/Economics/Analysis/Statistical/Inf

ormation/Trends in the Agricultural sector. [Accessed 21 October 2021]. 

 

Department of Agriculture, Rural Development, Land and Environmental Affairs 

(DARDLEA). 2021. Map of Cork village in Bushbuckridge local municipality, Nelspruit, 

South Africa. 

 

Deressa, T.T., Hassan, R.M. & Ringler, C. 2011. Perception of and adaptation to climate 

change by farmers in the Nile basin of Ethiopia. Journal of Agricultural Science, 149:23–

31 

 

Dessai, S. & Sims, C. 2010. Public perception of drought and climate change in southeast 

England. Environmental Hazards, 9: 340–357. 

 

Dokken, D.J. and White, K.S. (Eds.) Climate Change 2001: Impacts, Adaptation and 

Vulnerability. Cambridge, UK. Cambridge University Press, pp. 191-233  

 

Downing, T.E., Ringius, L., Hulme, M. & Waughray, D. 1997. Adapting to climate change 

in Africa. Mitigation and Adaptation Strategies for Global Change, 2: 19-44. 

https://www.daff.gov.za/Daffweb3/Portals/0/Statisticts/Economics/Analysis/Statistical/Information/Trends
https://www.daff.gov.za/Daffweb3/Portals/0/Statisticts/Economics/Analysis/Statistical/Information/Trends


 
 

41 
 

 

Durand, W. 2006. Assessing the impact of climate change on crop water use in South 

Africa. CEEPA Discussion Paper #28. University of Pretoria, Pretoria, South Africa. 

 

Easterling, W.E., Aggarwal, P., Batima, K.M., Brander, L., Erda, S.M., Howden, A., 

Kirilenko, J., Morton, J.F., Soussana, J., Schmidhuber J.P. & Tubiello, F.N.  2007. Food, 

Impacts, Adaptation and Fibre and Forest Products. In Parry, M.L.,  Canziani, O.F., 

Palutikof, J.P., Van der Linden, P.J. & Hanson C.E. (Eds.), Climate Change 2007: 

Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change (pp. 273-313). 

Cambridge University Press. 

 

Edmeades, G.O. 2013. Progress in achieving and delivering drought tolerance in maize-

an update. ISAAA: Ithaca, NY: 130. 

 

Ehlanzeni District: MP. 2020.  Profile and Analysis District Development Model. 

Mbombela: Intergrated Development Plan Name of entity?? 

 

Erenstein, O., Mwangi, W., MacRobert, J., Setimela, P. & Shiferaw, B., 2013. Political and 

economic features of the maize seed industry in southern Africa. Agrekon, 52(2): 104-

127. 

 

Fauchereau, N., Trzaska, S., Rouault, M. & Richard, Y. 2003.  Rainfall Variability and 

Changes in Southern Africa during the 20th Century in the Global Warming Context. Nat. 

Hazards 29, 139–154. https:// doi.org/10.1023/A:1023630924100.  

   

Feilzer, Y. M. 2010. Doing mixed methods research pragmatically: implications for the 

rediscovery of pragmatism as a research paradigm. Journal of Mixed Methods Research, 

4: 6–16.  

 



 
 

42 
 

Fisher, M., Abate, T., Lunduka, R.W., Asnake, W., Alemayehu, Y. & Madulu, R.B. 2015. 

Drought tolerant maize for farmer adaptation to drought in sub-Saharan Africa: 

Determinants of adoption in eastern and southern Africa. Climatic Change, 133(2): 283-

299. 

Food and Agriculture Organization (FAO). 1995. Programme for the World Census of 

Agriculture 2000. Statistical Development Series No. 5. Rome: FAO. 

Food and Agriculture Organization (FAO). 1994. Rural households and sustainability: 

Integrating environmental and gender concerns into home economics curricula. Available 

from: http://www.fao.org/docrep/V5406e/v5406e00.htm [Accessed 03 November 2021]. 

 

Food and Agricultural Organization (FAO). 1995. Women, Agriculture and rural 

development a synthesis report of Africa. Available online: http:// www.fao.org. [Accessed 

20 October 2021] 

 

 

Food and Agricultural Organisation (FAO). 2003. Statistics. Available from: 

http://www.faostat.fao.org. [Accessed 21 October 2021]  

 

Food and Agricultural Organisation (FAO). 2010. Statistics. Available from: 

http://www.faostat.fao.org. [Accessed.14 October 2021.] 

 

Food and Agricultural Organization (FAO). 2012. The State of Food and Agriculture - An 

FAO Perspective, Rome. London: FAO 

 

 

Food and Agriculture Organisation (FAO). 2014. Opportunities for economic growth and 

job creation in relation to food security and nutrition.  Report to the g20 development 

working group. Rome. London: Asian Development Bank, IFAD, ILO, IFPRI AND WTO. 

 

http://www.fao.org/
http://www.faostat.fao.org/
http://www.faostat.fao.org/


 
 

43 
 

Food and Agriculture Organisation (FAO). 2014. Food security Indicators. FAO Statistics 

website (available at http: //www. fao.org/economic/ess/ess-fs/ess-fadata/ 

it/#.U4cSb3J_s1I).  

 

Fosu-Mensah, B.Y., Vlek, P.L. and MacCarthy, D.S. 2012. Farmers’ perception and 

adaptation to climate change: a case study of Sekyedumase district in 

Ghana. Environment, Development and Sustainability, 14(4): 495-505. 

 

Galal, S. 2021. Available from: Production of maize by province 

https://www.statista.com/statistics/1135397/export-volume-of-maize-and-maize-

products-in-south-africa/ [Accessed 26 October 2021]. 

 

Gbetibouo, G.A. 2009. Understanding farmers’ perceptions and adaptations to climate 

change and variability: the case of the Limpopo Basin, South Africa. Washington DC: 

IFPRI discussion paper 00849.  

 

Gbetibouo, G.A & Ringler, C. 2009. Adaptation to climate change in Ethiopia and South 

Africa: options and constraints. Environmental Science and Policy, 12:413-426. 

 

Glantz, M.H., Betsill, M. & Crandall, K. 1997. Food security in southern Africa: Assessing 

the use and value of ENSO information. Environmental and Societal Impacts Group, 

National Centre for Atmospheric Research, Boulder, CO. 

 

Godfred, A. 2016.  Research instruments for data collection, 12-15.  [Online].  Available:  

http://campus.educadium.com/newmediart/file.php/1/giilmadstore [Accessed 22 

September 2021]. 

 

http://campus.educadium.com/newmediart/file.php/1/giilmadstore


 
 

44 
 

Grain South Africa (GSA). 2018. Report on annual grain production in South Africa. South 

Africa: Grain SA. 

 

Gregory, R., 1987. "Perception" in Gregory, Zangwill (1987) pp. 598–601. 

 

Hellin, J., Shiferaw, B., Cairns, J.E., Reynolds, M., Ortiz-Monasterio, I., Banziger, M. 

2012. Climate change and food security in the developing world: Potential of maize and 

wheat research to expand options for adaptation and mitigation. Journal of Development 

and Agricultural Economics, 4: 311-321. Doi: 10.5897/JDAE11.112 

  

Hewitson, B. 199). Regional climate scenarios. Prepared for the SA Country Studies 

Programme, South Africa. 

 

Huang, J., Wang, S.W., & Luo, Y. (2012). Debates on the causes of global warming. 

Advances in Climate Change Research, 3(1): 38-44 

 

Huang, J., Yu, H., Guan, X., Wang, G. & Guo, R. (2005). Accelerated dryland expansion 

under climate change. 6,166-171. Available from: 

https://doi.org/org/10.1038/nclimate2837 [Accessed.25 October 2021.]. 

 

Huho J. M, Ngaira, J. K. W. & Ogindo, H. O. (2010) Drought severity and their effects on 

rural livelihoods in Laikipia District, Kenya. Jurnal of geography and regional planning, 

Vol 3 (3), March 2010. 

 

International Fund for Agricultural Development (IFAD) 2009. Climate change impacts in 

the Asia/pacific region Via Paolo di Dono 44 00142 Rome, Italy. . The Stern Review and 

IPCC 4th Assessment. 

 

https://doi.org/org/10.1038/nclimate2837


 
 

45 
 

Intergovernmental Panel on Climate Change (IPCC). 2001. Climate Change 2001: 

Impacts, Adaptation and Vulnerability. IPCC working group II, Third assessment report.  

 

Intergovernmental Panel on Climate Change (IPCC). 2007. Impacts, Adaptation and 

Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change In: Parry, M.L., Canziani, O.F., Palutikof, 

J.P., van der Linden, P.J. and Hanson, C.E. (Eds.), Cambridge, United Kingdom: 

Cambridge University Press, UK, 976pp. 

 

 

Intergovernmental Panel on Climate Change (IPCC). 2013. Working Group I Contribution 

to the IPCC Fifth Assessment Report: Climate Change 2013: The Physical Science Basis, 

Summary for Policymakers. New York: IPCC, UN. 

 

Intergovernmental Panel on Climate Change (IPCC). 2014. Climate change 2014: 

impacts, adaptation, and vulnerability. Part B: regional aspects. Contribution of working 

group II to the fifth assessment report of the intergovernmental panel on climate change. 

Cambridge: Cambridge University Press. 

 

 

Intergovernmental Panel on Climate Change (IPCC). 2017. Contribution of working 

groups I, II and III to the Fourth Assessment report of the intergovernmental panel on 

climate change. Available From: 

http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html. [Accessed.21 

October 2021]. 

 

International Institutes of Tropical Agriculture (IITA). 2021. Maize crop news, 

https://www.iita.org/cropsnew/maize/#1620923611085-f711d989-d1ef [Accessed,13 

October 2021]. 

 

http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html
https://www.iita.org/cropsnew/maize/#1620923611085-f711d989-d1ef


 
 

46 
 

James, C. 2015. Global status of commercialized Biotech/GM crops: 2015.ISAAA Brief 

No 51 ISAAA. NY: Ithaca. 

 

Jarawura, F.X. 2014. Perceptions of drought among rural farmers in the Savelugu district 

in the northern Savannah of Ghana. Ghana Journal of Geography, 6(1): 102-120. 

 

Ji, F., Wu, Z., Huang, J., & Chassignet, E. P. 2014. Evolution of land surface air 

temperature trend. Nature Climate Change, 4(6): 462–466. 

https://doi.org/10.1038/nclimate2223 

 

Jones, P.G. & Thornton, P.K. 2003. The potential impacts of climate change on maize 

production in Africa and Latin America in 2055. Global Environmental Change, 13:51-59. 

 

Jones, P.G. & Thornton, P.K. 2013. Generating downscaled weather data from a suite of 

climate models for agricultural modelling applications. Agricultural Systems, 114: 1-5. 

Journal of Natural Hazards, vol. 29, pp.139-154. 

 

Katengeza, S.P., Holden, S.T. & Lunduka R.W. 2018. Adoption of Drought Tolerant Maize 

Varieties under Rainfall Stress in Malawi. First published: 29 June 2018. 

https://doi.org/10.1111/1477-9552.12283. [Accessed 15 October 2021] 

 

Kelly, L.M. and Cordeiro, M. 2020. Three principles of pragmatism for research on 

organizational processes. Methodological Innovations, 13(2), 1-10. 

https://doi.org/10.1177/2059799120937242 https://doi.org/ 

 

 

Kemausuor, F., Dwamena, E., Bart-Plange, A. & Kyei-Baffour, N. 2011. Farmers’ 

perception of climate change in the Ejura - Sekyeredumase district of Ghana. ARPN 

Journal of Biolical Agricultural Science, 6:26–37. 

 

https://doi.org/10.1038/nclimate2223
https://doi.org/10.1111/1477-9552.12283


 
 

47 
 

Khotari, C. 2004. Research Methodology Methods and Techniques. 2nd Ed. New Delhi: 

New Age International Publishers. 

 

Knox, J., Hess, T., Daccache, A. & Wheeler, T. 2012. Climate change impacts on crop 

productivity in Africa and South Asia. Environmental Research Letters 7: Article number 

034032. 

 

Kruger, A. C. & Shongwe, S. 2004. Temperature trends in South Africa: 1960–2003. 

International Journal of Climatology, 24 (15): 1929–1945. 

 

Kundzewicz, Z.W. 1997. Water resources for sustainable development. Hydrological 

Sciences Journal, 42 (4): 467–480. Doi: 10.1080/ 02626669709492047. 

 

Ladikos, A. & Kruger, J.F.E. 2006. Experiences of crime in a commercial production area: 

Utilising the empirical-phenomenological method. Acta Criminologica: Southern African 

Journal of Criminology, 19(3): 156-179. 

 

Li, X., Takahashi, T., Suzuki, N. & Kaiser, H.M. 2014. Impact of climate change on maize 

production in Northeast and Southwest China and risk mitigation strategies. Apcbee 

Procedia, 8: 11-20. 

 

Lobell, D.B., Bänziger, M., Magorokosho, C. & Vivek, B. 2011. Nonlinear heat effects on 

African maize as evidenced by historical yield trials. Nature Climate Change, 1(1): 42-45. 

 

Lobell, D.B., Burke, M.B., Tebaldi, C., Mastrandrea, M.D., Falcon, W.P. & Naylor, R.L. 

2008. Prioritizing climate change adaptation needs for food security in 

2030. Science, 319, (5863): 607-610. 

 



 
 

48 
 

Lunduka, R.W., Mateva, K.I., Magorokosho, C. & Manjeru, P. 2017. Impact of adoption 

of drought-tolerant maize varieties on total maize production in South- Eastern Zimbabwe. 

Climate and Development, 11(1):35-46. 

 

MacRobert, J.F., Setimela, P.S., Gethi, J. & Regasa, M.W. 2014. Maize hybrid seed 

production manual Mexico, D.F.: CIMMYT. 

 

Magadza, C.H.D. 1994. Climate change: some likely multiple impacts in southern Africa. 

Food Policy, 19(2): 165-91. 

 

Magorokosho, C., Vivek, B. & MacRobert, J. 2009. Characterization of Maize Germplasm 

Grown in Eastern and Southern Africa: Results of the 2008 Regional Trials Coordinated 

by CIMMYT. Harare, Zimbabwe: CIMMYT 

 

Mahlombe C. 2018.The role of agricultural development projects in poverty reduction in 

the OR Tambo District Municipality of the Eastern Cape Province. Unpublished 

Dissertation for MSc Agriculture. Agricultural Extension, University of Pretoria, Pretoria, 

South Africa.  

 

Majali, V. 2012. The Socio-Cultural Factors Affecting the Participation of Women in 

Agricultural Development: Khwezana Village in Alice District. Doctoral Dissertation. 

Unpublished Master’s Thesis. University of Fort Hare, Alice, South Africa. 

 

Malhi, Y. & Wright, J. 2004. Spatial patterns and recent trends in the climate of tropical 

rainforest regions. Philosophical Transactions of the Royal Society of London. Series B: 

Biological Sciences. 2004;359 (1443):311–329. doi: 10.1098/rstb.2003.1433  

 

Maliva, R. & Missimer, T. 2012. Remote sensing. In Arid lands water evaluation and 

management (pp. 435–456). Berlin, Germany: Springer. https://doi.org/10.1007/978-3-

642-29104-3.  

https://doi.org/10.1007/978-3-642-29104-3
https://doi.org/10.1007/978-3-642-29104-3


 
 

49 
 

Mangani, R., Tesfamariam, E., Bellocchi, G. & Hassen, A. 2018. Modelled impacts of 

extreme heat and drought on maize yield in South Africa. Crop and Pasture 

Science, 69(7): 703-716. 

 

Maponya, P. & Mpandeli, S., 2012. Impact of drought on food scarcity in Limpopo 

province, South Africa. African Journal of Agricultural Research, 7(37): 5270-5277. 

 

Maree, K. 2012.  First steps in research. 11th Ed. Pretoria: Van Schaik 

 

MARS. 2012. Crop monitoring in Europe. MARS Bulletin, 20 (1):1.  Available from: 

(http://www.mars.jrc.ec.europa.eu/mars/bulletins-publications). [Accessed 26 October 

2021.] 

 

Masereka, E.M., Ochieng, G.M. & Snyman, J. 2019. Frequency analysis of agricultural 

drought of maize in Sabie River catchment in South Africa. Jàmbá: Journal of Disaster 

Risk Studies, 11(1), a549. https://doi.org/10.4102/jamba.v11i1.549. 

 

Mashingaidze, K. 2012. Focus on water efficient maize for Africa. Potchefstroom: 

Arc-Grain Crops Institute.  

 

Masih, I., Maskey, S., Mussá, F. E. F. & Trambauer, P.2014. A review of droughts on the 

African continent: a geospatial and long-term perspective, UNESCO-IHE, Institute for 

Water Education, DA Delft, the Netherlands, Eduardo Mondlane University, Faculty of 

Engineering, Av. de Moçambique, Maputo, Mozambique, Hydrol. Earth Syst. Sci., 18, 

3635–3649, Published: 17 Sep 2014, https://doi.org/10.5194/hess-18-3635-2014. 

 

Mason, N.M. & Smale, M. 2013. Impacts of subsidized hybrid seed on indicators of 

economic well‐being among smallholder maize growers in Zambia. Agricultural 

Economics, 44(6): 659-670. 

http://www.mars.jrc.ec.europa.eu/mars/bulletins-publications
https://doi.org/10.4102/jamba.v11i1.549
https://doi.org/10.5194/hess-18-3635-2014


 
 

50 
 

 

Mathers, N., Fox, N. & Hunn, A. 2007. Surveys and Questionnaires. Midlands: Yorkshire 

and the Humber. 

 

McFadden, J., Smith, D.J. & Wallander, S. 2018. Adoption of Drought-Tolerant Corn in 

the US: A Field-Level Analysis of Adoption Patterns and Emerging Trends. Selected 

Paper prepared for presentation at the 2018 Agricultural & Applied Economics 

Association Annual Meeting, Washington, D.C., August 5-7 (USDA ERS). 

 

 Menghistu, H.T., Mersha, T.T. & Abraha, A.Z. 2018. Farmers’ perception of drought and 

its socio-economic impact: the case of Tigray and Afar regions of Ethiopia. Journal of 

Applied Animal Research, 46(1): 1023-1031. 

 

Mertz, O., Mbow, C., Reenberg, A. & Diouf, A. 2009. Farmers’ perceptions of climate 

change and agricultural adaptation strategies in Rural Sahel. Environmental 

Management, 43:804–816 

Ming, B., Guo, Y.Q., Tao, H.B., Liu, G.Z., Li, S.K. & Wang, P., 2015. SPEIPM-based 

research on drought impact on maize yield in North China Plain. Journal of Integrative 

Agriculture, 14(4): 660-669. 

 

Mohamed, A.B. 2011. Climate change risks in Sahelian Africa. Regional Environmental 

Change, 11(Suppl. 1): 109-117. 

 

Moobi, M.N. 2019. The effects of drought on price transmission in the South African white 

maize market. MSc. Agric (Agricultural Economics) Faculty of Natural and Agricultural 

Science, University of Pretoria, Pretoria, South Africa, 

 



 
 

51 
 

Mordorn Intelligence. 2021. Industry report on African Maize Market, 

https://www.mordorintelligence.com/industry-reports/african-maize-market [Accessed, 

14 October 2021]. 

 

Morton, J.F. 2007. The impact of climate change on smallholder and subsistence 

agriculture. Proceedings of the National Academy of Sciences, 104(50): 19680-19685. 

 

Mosase, E., Ahiablame, L. & Srinivasan, R. 2019. “Spatial and Temporal Distribution of 

Blue Water in the Limpopo River Basin, Southern Africa: A Case Study.” Ecohydrology 

and Hydrobiology, 19 (2): 252–65. https://doi.org/10.1016/j.ecohyd.2018.12.002. 

 

Mulungu, K., & Ng’ombe, J.N. 2019. Climate Change Impacts on Sustainable Maize 

Production in Sub-Saharan Africa: A Review. Maize-Production and Use. Intech Open. 

https://doi.org/10.5772/ intechopen.90033. 

 

Municipalities of South Africa.  n.d Bushbuckridge Local Municipality (MP325).  Online 

Available from: https://municipalities.co.za/overview/1142/bushbuckridge-local-

municipality.  [Accessed: 19 October 2021]. 

 

Musvoto, C. 2009. Presentation at the Southern African confederation of agricultural 

unions (SACAU), 15 – 16 April. Durban: SACAU. 

 

National Department of Agriculture. 2016. Impact of drought on crop production and food 

value chain, 

https://www.nda.agric.za/doaDev/sideMenu/others/CCDM/docs/Impact%20of%20droug

ht%20on%20crop%20production%20and%20food%20value%20chain%208%20July%2

02016.pdf [Accessed: 13 October 2021]. 

 

Niang, I., O.C., Ruppel, M.A., Abdrabo, A., Essel, C., Lennard, C., Padgham, J., Urquhart, 

P & Descheemaeker, K.K.E. 2014, Chapter 22: Africa. In Barros, V.R., Field, C.B., 

https://www.mordorintelligence.com/industry-reports/african-maize-market
https://doi.org/10.1016/j.ecohyd.2018.12.002
https://municipalities.co.za/overview/1142/bushbuckridge-local-municipality
https://municipalities.co.za/overview/1142/bushbuckridge-local-municipality
https://www.nda.agric.za/doaDev/sideMenu/others/CCDM/docs/Impact%20of%20drought%20on%20crop%20production%20and%20food%20value%20chain%208%20July%202016.pdf
https://www.nda.agric.za/doaDev/sideMenu/others/CCDM/docs/Impact%20of%20drought%20on%20crop%20production%20and%20food%20value%20chain%208%20July%202016.pdf
https://www.nda.agric.za/doaDev/sideMenu/others/CCDM/docs/Impact%20of%20drought%20on%20crop%20production%20and%20food%20value%20chain%208%20July%202016.pdf


 
 

52 
 

Dokken, D.J., Mastrandrea M.D. & Mach, K.J. (Eds) In: Climate Change 2014: Impacts, 

Adaptation, and Vulnerability. Part B: Regional Aspects. Contribution of Working Group 

II to the Fifth Assessment Intergovernmental Panel on Climate Change, New York, pp. 

1199-1265. https://doi.org/10.1017/CBO9781107415386.002 

 

Oduniyi, O.S. 2013. Climate change awareness: a case study of small scale maize 

farmers in Mpumalanga province, South Africa. Unpublished Doctoral Dissertation. 

University of South Africa, Pretoria, South Africa. 

 

Okali, C. 2011. Achieving Transformative Change for Rural Women’s Empowerment. 

Expert paper prepared for the Expert Group Meeting ‘enabling rural women’s economic 

empowerment: Institutions, opportunities and participation’. New York: UN Women. 

 

Omona, J. 2013. Sampling in qualitative research. Improving the quality of research 

outcomes in higher education. Makerere Journal of Higher Education, 4 (2): 169-185. 

 

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N. & Hoagwood, K. 

2015. Purposeful sampling for qualitative data collection and analysis in mixed method 

implementation research. Administration and Policy in Mental Health and Mental Health 

Services Research, 42(5): 533–544. https://doi.org/10.1007/s10488-013-0528-y 

 

Palmer, W. 1965. Meteorological Drought. Washington DC: US Weather Bureau. 

 

Panu, U. S. & Sharma, T. C. 2002. Challenges in Drought Research: Some Perspectives 

and Future Directions, s.l.: Moi University.  

 

Peña-Gallardo, M., Vicente-Serrano, S.M., Domínguez-Castro, F. & Beguería, S. 2019. 

The impact of drought on the productivity of two rainfed crops in Spain. Natural Hazards 

& Earth System Sciences, 19(6)?  

 

https://psycnet.apa.org/doi/10.1007/s10488-013-0528-y


 
 

53 
 

Rathore, M. S. 2005. State Level Analysis of Drought Policies and Impacts in Rajasthan, 

India. Rajasthan: International Water Management Institute 

 

Resnik, D.B. 2011. What is ethics in research and why is it important? National Institute 

of Environmental Health Sciences, 1(10): 49-70. 

 

Riegl, B. 2003. Climate change and coral reefs: different effects in two high-latitude areas 

(Arabian Gulf, South Africa). Coral Reefs, 22 (4): 433-466. 

 

Rouault, M. & Richard, Y. 2003. Intensity and spatial extension of drought in South Africa 

at different time scales. Water SA, 29(4): 489-500. 

 

South African Grain Laboratories (SAGL).  2006. Maize production reports Available from: 

http://sagl.co.za/Maizereports/2005/2006.aspx [Accessed on 20 October 2021]  

 

South African Grain Laboratories (SAGL). 2008. Maize production reports Available from 

http://sagl.co.za/Maizereports/2007/2008.aspx [Accessed on 20 October 2021]  

 

Schreiner, B.G., Mungatana, E.D. & Baleta, H., 2018. Impacts of Drought Induced Water 

Shortages in South Africa: Sector Policy Briefs. Available at: http://www.wrc.org.za/wp-

content/uploads/mdocs/2604 Vol2.pdf (accessed 14 October 2021) 

 

Shiferaw, B., Tesfaye, K., Kassie, M., Abate, T., Prasanna, B.M. & Menkir, A. 2014. 

Managing vulnerability of drought and enhancing livelihood resilience in Sub Sahara 

Africa: technological, institutional and policy options. 

Simtowe, F., Amondo, E., Marenya, P., Rahut, D., Sonder, K. & Erenstein, O. 2019. 

Impacts of drought-tolerant maize varieties on productivity, risk, and resource use: 

Evidence from Uganda. Land Use Policy, 88: 104091. 

 

http://sagl.co.za/Maizereports/2005/2006.aspx
http://sagl.co.za/Maizereports/2007/2008.aspx
http://www.wrc.org.za/wp-content/uploads/mdocs/2604%20Vol2.pdf
http://www.wrc.org.za/wp-content/uploads/mdocs/2604%20Vol2.pdf


 
 

54 
 

Sivakumar, M. V., Raymond, P. M. & Haripada, P. D. 2005. Natural Disasters and 

Extreme Events in Agriculture: Impacts and Mitigation. New York, Berlin Heidelberg: 

Springer. 

 

Simtowe, F., Amondo, E., Marenya, P., Rahut, D., Sonder, K. & Erenstein, O. 2019. 

Impacts of drought-tolerant maize varieties on productivity, risk, and resource use: 

Evidence from Uganda. Land use policy, 88, 104091. 

https://doi.org/10.1016/j.landusepol.2019.104091 

 

Slingo, J.M., Challinor, A.J., Hoskins, B.J. & Wheeler, T.R. 2005. Introduction: food crops 

in a changing climate. Philos. Trans. R. Soc. B Biol. Sci. ;360:1983–1989. doi: 

10.1098/rstb.2005.1755. - DOI - PMC - PubMed 

 

Smale, M., Byerlee, D. & Jayne, T.S. 2011. Maize Revolutions in Sub Saharan Africa. 

Policy Research Working paper 5659.Nairabi. World Bank. 

 

Snow, B. 2018. Linking people’s needs, preferences and values to ecosystems services 

provided by marine phytoplankton of Algoa Bay, South Africa. Nelson Mandela University, 

Gqeberha, South Africa. 

 

Sokona, Y. and Denton, F. 2011. "Climate change impacts: can Africa cope with the 

challenges?” Climate Policy, 1 (1): 117–123. Doi: 10.3763/cpol.2001.0110. 

 

Solomon, S., Qin, D. M., Chen, Z., Marquis, M., Averyt, K.B., Tignor, M. & Miller, H.L. 

(Eds), Climate Change 2007: The Physical Science Basis. Contribution of Working Group 

I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change   p. 

996. Cambridge and New York: Cambridge University Press. 

 

Speranza, C.I., Kiteme, B., Ambenje, P., Wiesmann, U., Makali, S. 2010. Indigenous 

knowledge in climate variability and climate change monitoring, mitigation and adaptation: 

https://doi.org/10.1016/j.landusepol.2019.104091
https://doi.org/10.1098/rstb.2005.1755
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc1569567/
https://pubmed.ncbi.nlm.nih.gov/16433087/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.3763%2Fcpol.2001.0110


 
 

55 
 

insights from droughts in semi-arid Makueni District, Kenya. Climate Change, 100:295–

315 

Statistics South Africa Archives. 2002. Available from: http://www.statsa.gov.za. 

[Accessed]. 

 

Statistics South Africa. 2011. Report on the survey of population size of Mpumalanga 

provinces. Pretoria: Statistics South Africa.  

 

Statistics South Africa. 2012. Census 2011: Provinces at a Glance. Pretoria: s.n. 

 

 De Buck S. 2017. Maize in Africa.  (IPBO/VIB) D/2017/12.267/6 Technologiepark 3, 

9052 Gent, België, ipbo@vib-ugent.be - www.ipbo.vib-ugent.be 

 

Tambo, J.A. and Abdoulaye, T. 2012. Climate change and agricultural technology 

adoption: the case of drought tolerant maize in rural Nigeria. Mitigation and Adaptation 

Strategies for Global Change, 17(3): 277-292. 

 

Tambo, J.A. and Abdoulaye, T. 2013. Smallholder farmers’ perceptions of and 

adaptations to climate change in the Nigerian savanna. Regional Environmental Change, 

13:375–388 

Tashakkori, A. & Creswell, J.W. 2007. Editorial: the new era of mixed methods. Journal 

of Mixed Methods Research, 1: 3–7. 

 

Tschakert, P. 2007. Views from the vulnerable: perceptions on climatic and other 

stressors in the Sahel. Global Environmental Change, 17:381–396 

Udmale, P., Ichikawa, Y., Manandhar, S., Ishidaira, H. & Kiem, A.S. 2014. Farmers׳ 

perception of drought impacts, local adaptation and administrative mitigation measures 

in Maharashtra State, India. International Journal of Disaster Risk Reduction, 10: 250-

269. 

 

http://www.ipbo.vib-ugent.be/


 
 

56 
 

UNDP, 2012. Africa Human Development Report 2012 Towards a Food Secure 

Future (No. 267636). New York: United Nations Development Programme (UNDP). 

 

Unganai, L.S. & Kogan, F.N. 1998. Drought monitoring and corn yield estimation in 

Southern Africa from AVHRR data. Remote sensing of Environment, 63(3): 219-232. 

 

UNISDR. 2009. Drought Risk Reduction Framework and Practices: Contributing to the 

Implementation of the Hyogo Framework for Action. Geneva: UN. 

 

Vogt, J. V. & Somma, F. 2000. Drought and Drought Mitigation in Europe. In: Drought 

and Drought Mitigation in Europe. S.l.: Kluwer Academic Publishers. 

 

Wang, Z., Jin, M., Šimůnek, J. & van Genuchten, M.T. 2014. Evaluation of mulched drip 

irrigation for cotton in arid Northwest China. Irrigation Science, 32(1): 15-27. 

 

Weather SA. 2018. South African Annual Average Rainfall. Pretoria: South African 

Weather Service. 

 

West, C.T., Roncoli, C. & Ouattara, F. 2008. Local perceptions and regional climate 

trends on the central plateau of Burkina Faso. Land Degrad Dev, 19:289–304. 

 

Wilhite, D.A., Hayes, M.J., Knutson, C. & Smith, K.H. 2000. Planning for Drought: Moving 

from Crisis to Risk Management 1. JAWRA Journal of the American Water Resources 

Association, 36(4): 697-710 

 

World Bank Documents. 1998. Findings, Africa region, number 118. September 1998. 

Open knowledge. Available from: Worldbank.org/bistream/handle/10986. [Accessed 11 

October 2021] 

 

World Bank. 2013. World Bank Development Report: Agriculture for Development. 

Washington, DC: World Bank. 



 
 

57 
 

 

World Weather Online. 2021. Bushbuckridge climate weather averages 

https://www.worldweatheronline.com/ /Mpumalanga/za.aspxGoogle Maps 

[Accessed, 20 October 2021]. 

 

 

Wossen, T., Abdoulaye, T., Alene, A., Feleke, S., Menkir, A. & Manyong, V. 2017b. 

Measuring the impacts of adaptation strategies to drought stress: the case of drought 

tolerant maize varieties. Journal of Environmental Management, 203: 106–113. 

 

Water Research Committee (WRC). 2017. Impacts of drought induced water shortages 

in South Africa: Economic analysis. (Project No. K5/2604), Publications: www.wrc.org.za 

to download a free copy. 

 

Zambezi, B.T. & Cimmyt, P. 1996. The impact of drought and low soil nitrogen on maize 

production in the SADC region. Drought-and Low N-Tolerant Maize, 29. 

 

Zhang, H.L., Zhao, X., Yin, X.G., Liu, S.L., Xue, J.F., Wang, M., Pu, C., Lal, R. & Chen, 

F. 2015. Challenges and adaptations of farming to climate change in the North China 

Plain. Climatic Change, 129(1-2): 213-224. 

 

Zipper, S.C., Qiu, J. & Kucharik, C.J., 2016. Drought effects on US maize and soybean 

production: spatiotemporal patterns and historical changes. Environmental Research 

Letters, 11(9): 094021. 

 

 



 
 

58 
 

ANNEXURE 

Annexure A: Informed Consent Information 

 

My name is Mpho Mafune, a master’s student at Nelson Mandela University, Faculty of 

Business and Economic Sciences. I am conducting a study on “Smallholder farmers’ 

perceptions of drought tolerant maize crop in Cork village in Mpumalanga 

Province” in partial fulfillment of the requirements for the award of Master of Arts 

Degree in Development Studies. 

This study is aimed at understanding the perceptions of smallholder farmers of using 

drought-tolerant maize in the drought prone region of Mpumalanga to improve 

household food security.  

 

Please note: 

i.) Your participation is voluntary and there will be no penalty or loss of benefit if 

you decide not to take part  

ii.) You have the right to withdraw from the survey at any time  

iii.) You have the right to ask questions about the survey  

iv.) The information you will provide is confidential and will be used strictly for 

academic purposes only 

v.) Consent is granted by you taking part in this interview. 

 

 

 

For further information and clarification, please feel free to contact Nelson Mandela 

University, Faculty of Business and Economic Sciences. 
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Annexure B:  Focus group discussion   

 

Guiding question  

1. What pushed smallholder farmers to grow drought tolerant maize in this village? 

2. What are the drought tolerant maize varieties do you grow? 

3. What are the benefits of growing drought tolerant maize? 

4. What problems smallholder farmers are facing when growing drought tolerant 

crops? 
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Annexure C: Key informant interview guide 

 

Guiding question 

1. What are the drought tolerant maize varieties grown by smallholder farmers? 

2. What pushed smallholder farmers to grow drought tolerant maize in this village? 

3. What are the farmer’s experiences of growing drought tolerant maize? 

4. What are the problems smallholder farmers facing when growing drought tolerant 

crops? 
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Annexure D: Farmer Questionnaire 

 

Guiding question 

PART A: DEMOGRAPHIC INFORMATION 

1. What is your gender? 

Male     □ 

Female □ 

 

2. What is your age?           ……………… years 

 

3. What is your highest level of education achieved? 

None                                         □ 

Primary                                     □ 

Secondary                                 □ 

4. What is your marital status? 

Never married                               □ 

Married                                          □ 

Divorced                                        □ 

Separated                                      □ 

Widower                                        □ 

PART B: SOCIOECONOMIC CHARACTERISTICS 

5. What is the type of household? 

Male headed household                  □ 

Female headed household              □ 

Female child headed household      □ 

Male child headed household          □ 

 

6. How many people are in this household? ………… 

 

PART C: PERCEPTIONS ON DROUGHT TOLERANT MAIZE 
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7. How would you rate the current rainfall pattern in supporting maize production? 

Poor                    □ 

Below average    □ 

Average               □ 

Above average    □ 

Excellent              □ 

 

 

8. Have you ever grown drought tolerant maize? 

Yes □ 

No □ 

9. If yes, what made you decide to grow drought tolerant maize? 

……………………………………………………………………………………. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

10. Which drought tolerant maize varieties are you growing? 

………………………………………………………………………………………………. 

……………………………………………………………………………………………….. 

 

11. How much land do you use for drought tolerant maize? 

 

12. How many years have you been growing drought tolerant maize? 

………… years 

13. When did you first hear about drought tolerant maize? 

……………………….. 

14. From who/where did you first hear about drought tolerant maize? 

Multimedia (Radio/Television) □ 

Family member                         □ 
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Friend                                        □ 

Agricultural expo                       □ 

Extension officer                        □ 

 

Other (specify) ………………………….  

 

15. What are the advantages of growing drought tolerant maize?  

 

 

 

 

 

16. What are the challenges associated with drought tolerant maize varieties? 
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Annexure E: Ethics Form 
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