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ABSTRACT 
 

Climate variability poses significant challenges to agricultural production, particularly 

among smallholder farmers in susceptible areas. This study evaluates the impacts of 

climate variability on vegetable production in Ga-Mphahlele, Lepelle-Nkumpi Local 

Municipality, Limpopo Province, South Africa. Using qualitative approach, the 

research investigates the impacts of climate variability on vegetable production. The 

findings highlight the need for context specific interventions to enhance resilience and 

support smallholder farmers in addressing climate related risks. The study's insights 

can inform policy and practice aimed at promoting climate resilient agriculture and 

improving food security in similar environments. 

The objectives of the study includes: to describe the socio-economic characteristics of 

smallholder vegetable farmers; to identify climate variability impacts that affect 

vegetable production of smallholder farmers and; to investigate strategies to adapt 

climate variability impacts on vegetable production of smallholder farmers. Using a 

random sampling technique, 110 smallholder vegetable farmers were selected. The 

collected data used qualitative research approach through face to face interviews, with 

110 farmer’s participation in the study via random sampling. Descriptive statistical 

analysis was used to address the study objectives. The data collected regarding the 

gender of the smallholder vegetable farmers within the research domain showed that 

females are more dominant than males in the sample. The results showed that 

smallholder vegetable farmers in the sample who had lower levels of education had a 

reduced likelihood of adapting to climate variability, most likely because they had less 

access to information about it. 

The significance of the study constitute a basis for further improvement in the 

vegetable production of smallholder vegetable farmers in Ga-Mphahlele, Lepelle- 

Nkumpi local municipality. It focuses towards the theoretical contribution of the study 

as well practical contribution to the identified problem. 

The study recommends government assigning extension officers to advise farmers on 

climatic variability, encouraging young people to engage in agriculture, investing in 

technology, creating research institutes, and providing educational lessons. 

Key words: Climate variability, Smallholder farmers, Vegetable production 
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CHAPTER 1: INTRODUCTION 

 
1.1. Background of the study 
The study is all about evaluation of climate variability impacts on vegetable production 

of smallholder farmers in Lepelle-Nkumpi, local Municipality, Limpopo province, South 

Africa. In South Africa, agriculture is an important industry that makes a substantial 

contribution to both the nation's economy and food security (Mutengwa et al., 

2023).The Limpopo province in particular is renowned for producing a wide range of 

crops, including vegetable because of its fertile territory and temperate climate. 

Mathobo (2023), indicate that in the province's agricultural industry, smallholder 

farmers are essential since they give rural households jobs and revenue. Climate 

variability is just one of the many difficulties faced by smallholder farmers in the 

province of Limpopo, especially in the Lepelle-Nkumpi Local Municipality. Climate 

related stressors like heat waves, floods, and droughts have increased in frequency 

and severity in recent years, affecting smallholder farmer’s livelihoods and vegetable 

output (Zenda, 2024). 

Ga-Mphahlele, a rural village in the Lepelle-Nkumpi local municipality, is no exception 

the region has a high summer temperatures and a semi-arid climate with little 

precipitation. Smallholder farmers in Ga-Mphahlele depend on rainfall crop production, 

they are susceptible to climate variability, which has an impact on vegetable 

production in the following ways, changes in temperature and precipitation patterns, 

warmer temperatures and altered rainfall patterns can affect crop growth, yields, and 

quality; an increase in the frequency of extreme weather events, such as droughts, 

floods, and heat waves, can damage or destroy crops resulting in significant financial 

losses for smallholder farmers. 

The timing of growing seasons can be altered by temperature and precipitation 

fluctuations, which makes it difficult for farmers to efficiently plan and manage their 

crops (Liliane and Charles, 2020). By analyzing the effects of climate variability on the 

vegetable output of smallholder farmers in Ga-Mphahlele, Lepelle-Nkumpi Local 

Municipality, Limpopo Province, South Africa, this study seeks to close this knowledge 

gap. In light of climate change, the results of this study will help create effective policies 

and strategies for climate adaptation that promote the sustainability and resilience of 

smallholder vegetable production systems. 
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According to Bedeke (2023), developing nations are severely impacted by climate 

change and variability, in part because a substantial portion of them depend heavily 

on agriculture for their revenue, which is particularly vulnerable to climatic variations. 

Mulla et al., (2023), indicate that Africa is predicted to lose 0.13 to 2% of its GDP by 

2100 as a result of climate change's negative consequences and agriculture's 

unpredictable nature. According to Maúre et al., (2018), multiple climate models have 

projected median temperature increases in Africa of between 3 and 4 degrees Celsius 

by the end of the twenty first century roughly 1.5 times the average worldwide 

response. According to Savary et al., (2017), by 2050 this will result in significant yield 

losses of 8% and 22% on important staple crops. Agricultural productivity is primarily 

determined by climate. According to Sanaullah et al., (2020), agriculture depends on 

a number of ecological processes, including quantity and quality control of the soil and 

water, to sustain production. The capacity of ecosystems to provide basic services is 

coming under increasing pressure from a number of stresses, including climate 

change and variability. According to Aryee et al., (2024), South Africa's infrastructure, 

ecosystem services, biodiversity, food security, water resources, and health are all 

seriously threatened by climate change and variability. An increasing amount of data 

suggests that one of the main issues facing agriculture and development in the future 

will be climate variability and change. The majority of rural households in South Africa 

rely on agriculture for both food and income, and poverty is disproportionately 

concentrated in these areas (Ngumbela et al., 2020). 

1.2. Problem statement 
The majority of farmers rely on the climate to produce their crops. According to 

Rosenzweig et al., (2001), Vegetable growth and quality are impacted by variations 

in temperature, rainfall, and other climate elements as a result of changing climatic 

conditions. Climate variability has a direct impact on agricultural yields, rainfall 

patterns, soil fertility, and food production. 

Bedeke (2023), indicate that in many parts of the developing world, particularly in sub- 

Saharan Africa and some sections of Asia, crop yields are reduced by changes in 

temperature, rainfall, and severe weather events. Even in agricultural regions with high 

yields and advanced equipment, climate unpredictability from year to year has the 

biggest impact on crop productivity (Kotir et al., 2016). Being able to handle climate 

variability can encourage the production of high quality products. Gahlawat and Lakra 
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(2020), states that because of the existing high temperatures, tropical and subtropical 

nations would be particularly vulnerable to global warming. 

Omotoso et al., (2023), asserts that additional developmental pressures, such as 

poverty and food insecurity, particularly in Sub-Saharan Africa, further worsen the 

effects of climate variability impacts on smallholder farmers Studies in agronomy also 

indicated that, in the absence of technological advancement, the yields of the majority 

of African crops would fall precipitously. Because of its excessive reliance on rain-fed 

agriculture, Southern Africa is vulnerable to climate change. Additional risk factors 

include the region's widespread poverty and limited structural and financial capabilities 

(Kotir et al., 2016). 

According to Korres et al., (2016), warmer temperatures might also have indirect 

impacts on vegetable production in the form of diseases and pests. With longer and 

warmer growing seasons, it is possible that the number of insect generations during a 

given season would increase and that the timing of insect infestations might differ 

significantly from what they are presently, as suggested for leaf-footed plant bugs and 

stink bugs in the great lakes region of North American (Capinera 2020). Insects such 

as leaf-footed plant bugs and stink bugs feed on ripe tomatoes. Their feeding 

punctures the skin of the tomato and allows the fungus to infect. According to Ladányi 

and Horvath (2010), an increase in precipitation during the blooming time may 

decrease the efficiency of pollination in plants and raise the risk of bacterial and fungal 

illnesses. The unpredictability of our climate is one of its main features. This variability 

spans numerous temporal and spatial scales and encompasses occurrences like El 

Niño/La Niña, droughts, variations in temperature across years, decades, and even 

centuries, as well as shifts in precipitation patterns. The Earth's climate has undergone 

numerous significant fluctuations, as evidenced by geological records. Numerous 

natural elements have contributed to this, such as oscillations in the Earth's orbit, 

emissions from volcanoes, solar fluctuations, and carbon dioxide (CO2) levels. 

Smallholder farmers represent one of the most vulnerable populations to climate 

change, yet there is a dearth of data on their experiences with and responses to 

climatic variability, which makes it difficult to promote farmer adaptation (Son et al., 

2019). Further research is required to understand how different smallholder farmer 

types perceive and respond to climatic variability, as well as how to customize 

adaptation programs to fit the unique circumstances of smallholder farmers. To better 

understand how smallholder vegetable farmers are responding to climatic variability, 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/season
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/great-lakes-region


4  

what effects they are seeing, how they are altering their agricultural systems, and what 

kind of adaptations they require (Son et al., 2019). The study will provide information 

to smallholder farmers about the impacts of climate variability issues and guide how 

to adapt to climate variability. 

1.3. Rationale 
This study was conducted because smallholder farmers are important for the 

improvement of food security and the South African economy. The study discovered 

climate impacts on agricultural vegetables and came up with solutions. Smallholder 

farmers are unable to produce high quality products due to climate which varies over 

time. Due to the general sensitivity of vegetables to environmental extremes, climate 

impacts such as high temperatures and insufficient soil moisture are major contributors 

to low yields of vegetables because they have a significant negative effect on several 

physiological and biochemical processes, including reduced photosynthetic activity, 

altered metabolism and enzymatic activity, thermal injury to the tissue, and decreased 

pollination (Nassaji, 2020). Other negative effects include an increase in weeds, 

blights, and harmful insects in agricultural products, as well as decreased soil fertility. 

Ga-Mphahlele residents will benefit from smallholder farmers not only in terms of 

employment creation, but also in terms of skill development, innovation, and poverty 

alleviation. Mafongoya and Ajayi (2017), report that local groups use culturally specific 

strategies to help them reduce the detrimental effects of climate variability on crop 

production. The farmers employ native knowledge and techniques to lessen issues 

related to natural catastrophes (Son et al., 2019). The majority of peasant farmers are 

familiar with and engage in a variety of using indigenous knowledge that is useful in 

addressing the elements and occurrences that might seem to pose risks to their ability 

to produce. Examples of these cultural customs include taking preventative measures 

in the event of excessively high temperatures as well as early warnings of rainfall 

availability or scarcity caused by the weather, the crescent moon's shape, and the 

behaviour of specific animals (Shah et al., 2021). 

Son et al., (2019), confirm that these reliable rainfall probability forecasts are used by 

farmers to plan their agricultural operations to minimize risk and maximize productivity. 

Strategies including intercropping, dry planting before the rains begin, earlier planting, 

adopting drought resistant varieties, and modifying the time of weeding and harvesting 

can also be employed by smallholder vegetable farmers to adapt to the observed 

climate variability (Son et al., 2019). Additionally, farmers can use improved seeds, 
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rotate their harvests, and integrate their crops (Shah et al., 2021).To maintain climate 

variability impacts on vegetables, methods for improving soil fertility and conserving 

soil water must also be taken into account. Shah et al., (2021), indicate that mulching 

and other practices like digging trenches for water control must be used. Due to the 

gap between climate variability impacts and smallholder vegetable farmers, the study 

aims to evaluate climate variability impacts on vegetable production of smallholder 

farmers. 

1.4. Aim of the study 
The study aimed to evaluate the climate variability impacts on vegetable production of 

smallholder farmers in Ga-Mphahlele, Lepelle-Nkumpi Local Municipality, Limpopo 

province, South Africa. 

1.4.1. Objectives of the study 
The objectives of the study are as follows: 

i. to describe the socio-economic characteristics of smallholder vegetable farmers. 

ii. to identify climate variability impacts that affect vegetable production of smallholder 

farmers. 

iii. to investigate strategies to adapt climate variability impacts on vegetable production 

of smallholder farmers. 

1.4. 2. Research questions 
i. What are the socio-economic characteristics of smallholder farmers? 

ii. What are the climate variability impacts that affect vegetable production of 

smallholder farmers? 

iii. Which strategies can be used to adapt climate variability impacts for smallholder 

vegetable farmers? 

1.5. Contribution of the study 
The study might lead to the discovery of why smallholder farmers are affected by 

climate variability. If those factors are known or discovered, it will help to provide the 

solutions to overcome those factors in the study. The researchers' findings might 

improve the skills of smallholder farmers and contribute to valuable knowledge that 

farmers might use to improve the impacts of climate variability on their vegetable 

production. 

1.6. Organisational structure 
The study paper is divided into five chapters, the first of which serves as an overview 

of the whole work. The background, problem statement, aim and objectives of the 
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study are all included in Chapter 1. Chapter 2 includes a review of the literature, which 

includes earlier research relating to the topic that was done both locally and 

internationally. The study's methodology and analytical instruments are presented in 

Chapter 3. The study's results and their interpretation are presented in chapter four. 

Chapter 5, which includes the summary, conclusion, and policy recommendation, is 

the last chapter in the research. 
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CHAPTER 2: LITERATURE REVIEW 
2.1. Introduction 
The aim of a literature review is to increase one's knowledge and understanding of 

recent research on a particular subject, allowing a researcher to conduct a literature 

study to determine what previous research has been done 

2.2. Climate variability 
It is the term used to describe differences in the frequency of climate extremes over 

time and space scales larger than those of individual weather occurrences (Stott et 

al., 2016). It encompasses both long term phenomena like changes in rainfall patterns 

and temperature as well as short term occurrences like droughts, floods, and tropical 

storms (Sivakumar, 2020). The sudden disruptions brought about by these short-term 

occurrences have disastrous effects on livelihoods and agriculture. It seems that these 

disturbances are making issues like illnesses, heat stress, and a shortage of water 

during critical periods worse. The persistent demands on land, soil, and water 

resources are intertwined with all of these issues. Global systems such as agriculture 

and climate fluctuation are intertwined. Temperature, precipitation, and glacier run-off 

are among the factors that are expected to be significantly impacted by global warming 

on agricultural conditions (Stott et al., 2016). Although there is a lot of scholarly 

discussion regarding the effects of climatic variability, little is known about how 

smallholder farmers view these effects about their farming methods (Sivakumar, 

2020). 

According to Ghil and Lucarini (2020), In addition to deviations from the usual state of 

the climate, climate variability can also be described as abnormalities (wind, 

temperature, and precipitation extremes) on all temporal and spatial scales that go 

beyond the scope of individual weather events, including short-term seasonal 

variations. In this instance, variability is an essential component of climate change, 

whereby modifications in the character and frequency of certain seasonal events, such 

as extremes, result in a change in average climatic conditions (Trenberth, 2020). The 

degree to which natural hazards are mitigated and how sustainably human growth 

responds to climate variability determine the impact of extreme occurrences 

(Trenberth, 2020). 

Kan et al., (2023), state that during the last ten years, there has been a rise in the 

quantity of research carried out due to growing concerns about how climate change 

may affect Africa's agriculture industry. Additionally, research indicates that because 
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tropical and sub-tropical regions already experience high temperatures, they would be 

particularly vulnerable to global warming (Turton, 2017). The Food and Agricultural 

Organization states that other developmental pressures, such as poverty, and food 

insecurity, worsen the Impact of climate fluctuation on Sub-Saharan African 

smallholder farmers (Baptista et al., 2022). In the absence of technological 

advancement, Agronomic research also predicted that yields for most African crops 

will drop sharply (Ahmed and Ambinakudige, 2023). Shikwambana et al., (2021), 

indicate that due to its excessive reliance on rain-fed agriculture, Southern Africa is 

vulnerable to climatic fluctuations. This vulnerability is further exacerbated by issues 

like widespread poverty and inadequate structural and financial resources (Turton, 

2017). 

Rain-fed agriculture provides the majority of smallholder farmers in sub-Saharan Africa 

with a living but frequently, they suffer from the whims of the weather and climate, 

particularly from changes in temperature and precipitation (Cooper et al., 2009). 

According to historical trends for Southern Africa, the sub-region is expected to see 

rising temperatures, decreasing rainfall patterns, and a rise in the frequency of 

extreme weather events like floods and droughts in the future (Cooper et al, 2009). 

Climate variability and unpredictability present a significant problem for smallholder 

farmers in South Africa and the sub-region as a whole, with the potential to severely 

limit their options and stunt their growth (Trenberth, 2020). Governance, 

environmental, institutional, cultural, geographic, economic, and social aspects all 

contribute to this vulnerability to climate change and extremes (Lemma, 2016). 

According to Maponya (2021), poor farmers in rural areas are frequently the hardest 

affected by climate extremes, with susceptibility varying across temporal and spatial 

dimensions. For this group of farmers, managing potential hazards and mitigating 

them effectively depends on how they view climate change and variability (Trenberth, 

2022). 

2.3. Causes of climate variability 
Studies show that climate variability is not caused by a single factor. Literary evidence 

suggests that humans and non-human entities may both be involved in climate 

variability (Lemma, 2016). Increases in the quantity of greenhouse gases, or gases 

that trap heat in the earth's atmosphere, may result from human activity. Greenhouse 

gases are naturally occurring molecules in the atmosphere that are necessary to 

maintain a temperature high enough for life to exist on Earth. According to Cracknell 
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(2017), the existence of life on Earth depends on these gasses that trap heat. But as 

a result of human activity raising these gases' atmospheric concentration, more heat 

is being trapped, which causes climate variability (Trenberth, 2022). Although a variety 

of greenhouse gases are released by human activities, carbon dioxide, methane, 

nitrous oxide, and fluorinated compounds are the four main ones that contribute to 

climate change. The primary cause of climate fluctuation worldwide is carbon dioxide, 

which is emitted by the combustion of fossil fuels (oil, coal, and gas) and biomass loss, 

particularly through deforestation in tropical areas. According to Cracknell (2017), 

methane is the second most significant greenhouse gas. Agricultural operations and 

practices, such as the processing of manure and the breakdown of organic waste, are 

the main sources of methane emissions. It is crucial to keep in mind that improper 

handling of manure may cause additional gasses to be released into the atmosphere. 

The fact that these gases fuel climate change is widely acknowledged (Cracknell, 

2017). For example, during agricultural operations, the use of nitrogen fertilizers may 

result in the release of nitrous oxide, the third primary greenhouse gas. Depending on 

the type used, certain fertilizers may also make climate change worse. For instance, 

nitrogen fertilizers can break down in anaerobic settings to produce nitric oxide, which 

can subsequently leak into the atmosphere and wreak havoc until eventually 

destroying the atmosphere's protective layer. Fluorinated gases make up the last 

group of greenhouse gases; although they are released during industrial operations, 

their influence is negligible in comparison to other gases (Kan et al., 2023). 

According to Cracknell (2017), greenhouse gas emissions are causing global 

warming. Rising temperatures are causing more notable changes throughout the 

world. One consequence of increased atmospheric concentrations of greenhouse 

gases is an increase in weather related occurrences such as destructive storms, 

hailstones, frosts, floods, and droughts. Many plant and animal species are going 

extinct, vulnerable areas losing their agricultural harvests, the seasons shifting, 

glaciers melting, water supplies being disrupted, infectious tropical diseases 

spreading, sea levels rising, and much more are some of the other effects (Rayan et 

al., 2021). One of the sectors most affected by climate change is agriculture since it 

depends on stable climatic conditions for soil fertility, air temperatures, water 

availability, and the frequency of pest and disease outbreaks (Gupta et al., 2020). 
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The literature analysis offers a thorough summary of how climate variability affects 

vegetable production, however there are a number of shortcomings and holes that 

should be filled. The review's reliance on out of date information is one of its 

shortcomings. For instance, methane's ranking as the second most important 

greenhouse gas is supported by the review's citation of Cracknell (2017). As the 

second most important greenhouse gas, nitrous oxide has overtaken methane, 

according to more recent research (IPCC, 2020). This emphasizes how important it is 

that the review include more current and recent sources. The review pays minimal 

attention to the social and economic aspects of climate change, instead concentrating 

on the biophysical effects of climate variability on vegetable production. The intricate 

and interrelated character of the effects of climate change on agricultural systems and 

rural livelihoods is overlooked by this limited focus. 

Although the literature review offers a helpful summary of how climate variability 

affects vegetable production, it needs to be more thorough and critical in assessing 

the sources (Tirado et al., 2010). In addition, Gil et al., (2017), further assert that 

sophisticated and multidisciplinary approach is needed to comprehend the intricate 

effects of climate change on agricultural systems. 

2.4. Impacts of climate variability on vegetables 
Crop productivity is negatively impacted by climate variability for instance, crops die 

and wither in regions with inadequate irrigation, which lowers crop productivity. 

Reduced profit and greater poverty could result from the lower yield (Kan et al., 2023). 

To reduce the effects of climate variability and increase crop productivity, some actions 

must be taken. Additionally, it has been discovered that crops are impacted by climate 

change due to the introduction of previously unknown disease species (Secretariat et 

al., 2021). Because there aren't many approved pest management solutions, 

controlling these illnesses and pests may be challenging. For instance, at the 

beginning of 2017, the fall armyworm outbreak in South Africa created fresh difficulties 

and devastation for the farmers. The heat and drought in 2016 and 2017 impacted 

vegetable quality (such as size, colour, Sunburn, and storage capacity), and because 

demand declined in important markets, the export share is predicted to drop by 4.2%. 

Climate variability forced the closure of one Tomato Company and revealed a similar 

trend in vegetable output. Due to a scarcity of water, 80% fewer potatoes and 50% 

fewer onions were planted in the Ceres region. Seasonal workers may lose R40 million 

in pay as a result of the decreased output (Chand, 2022). 
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Smallholder farmers are impacted by the detrimental consequences of climate 

variability, which directly affects the availability of food. According to Cohen et al., 

(2008), populations in poor nations are more susceptible to the effects of climate 

variability due to their low or weakened resilience to these changes. The financial and 

technological resources available to communities in developing nations are insufficient 

to enable both climate adaptation and mitigation (Benhin, 2016). If nothing is done to 

guarantee that smallholder farmers in rural areas like Kenyan vegetable producers are 

informed about the consequences of climate variability and are assisted in finding 

locally relevant solutions, they will suffer greatly (Kan et al., 2023). 

According to Kan et al., (2023), Climate variability affects agriculture significantly, 

particularly crops that depend on stable weather patterns; as a result, it has an impact 

on food security. It also shortens the growth season, which can lead to devastating 

failure as food shortages may affect smallholder farmers who rely on agriculture 

(Benhin, 2016). It is significant to note that “severe weather occurrences are 

jeopardizing food security and economic growth, as acknowledged and agreed upon 

by the leadership of the two ministries of Local Government and the Department of 

Economic Opportunities, which is in charge of Economic Development and Tourism. 

2.4.1. High temperatures 
The main factor causing agricultural losses globally is environmental stress, which 

lowers average yields for the majority of important crops by more than 50% (Tilman et 

al., 2020). Season and location specific variations in a variety of circumstances 

characterize the tropical vegetable growing environment. Changes in the climate will 

affect how severely vegetable crops are stressed by their surroundings. Furthermore, 

important limiting variables that would affect both maintaining and boosting vegetable 

yield will be rising temperatures, decreased availability of irrigation water, flooding, and 

salinity (Liliane et al., 2020). Severe weather patterns can also have a detrimental 

effect on soil fertility and exacerbate soil erosion. Therefore, increased fertilizer 

application or enhanced agricultural nutrient usage efficiency will be needed to 

maintain productivity or take advantage of the potential for greater crop growth as a 

result of rising atmospheric carbon monoxide (Tilman et al., 2020). The developmental 

stage of the plant as well as the duration and intensity of the stress determine how the 

plant reacts to environmental challenges. Plants can react morphologically or 

biologically in a similar way to evade one or more pressures. 
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The tropics are notorious for their hot growing seasons, and the effects of climate 

change will make crops in this region more susceptible to temperature stress (Mall et 

al., 2017). The examination of climate trends in tomato growing regions indicates that 

temperatures are rising and that the frequency and severity of above ideal temperature 

episodes will rise in the upcoming decades. 

Temperature can significantly alter tomatoes either on their own or in combination with 

other environmental elements (Collins et al., 2022). Stress from high temperatures 

messes with the biochemical processes that are essential to plants' regular cell 

activity. It mainly impacts higher plants' photosynthetic processes. High temperatures 

can result in smaller, lower quality vegetable and decreased vegetable set, which can 

lead to severe losses in tomato yield. At temperatures above the optimum, 

photosynthesis is significantly inhibited, which results in a large loss of potential 

productivity (Cracknell, 2017). 

2.4.2. Rainfall 
Rainfall is one of the most significant climatic factors and has a big impact on 

agricultural output. The term "rainfall variability" refers to the variations in yearly or 

seasonal precipitation that fall or rise above a prolonged average. The most important 

weather factor needed for plant development and food production is rainfall. At the 

germination and fruit growth stages, rainfall is crucial. Like many other southern 

African countries, South Africa suffers from a lack of water, frequently of low quality. 
Minoli et al., (2020) claim that farmers are compelled to adjust planting dates when 

rainfall patterns shift, which has a direct impact on cropping patterns. One of the 

biggest problems facing farmers in the province of Limpopo is drought (Mpandeli et 

al., 2015). Given its significant influence on food production, distribution, and 

availability, it may turn into a serious danger to food security. In the last eight years, 

the province has seen the worst drought conditions, with dam levels only 50% full, 

compared to 84% in the late 1990s (Baudoin et al., 2017). 

2.4.3. Floods 
In the tropics, vegetable production takes place throughout both the wet and dry 

seasons. However, because of the extra wetness brought on by heavy rain, production 

is frequently restricted during the rainy season (Nicholson, 2017). The majority of 

vegetables are quite susceptible to flooding and genetics. There is not much diversity 

in this trait, especially in tomatoes. Flooding typically causes damage to vegetables 

because it inhibits aerobic activities due to low oxygen levels in the root zone  (Aslam 
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and Aslam, 2023). Flooded tomato plants accumulate endogenous ethylene, which is 

detrimental to the plants. Reduced oxygen concentrations cause the roots to produce 

more 1-aminocyclopropane-1-carboxylic acid an ethylene precursor. Tomatoes' 

distinctive response to waterlogging is the rapid development of epinastic growth in 

their leaves, and ethylene build-up has been linked to this phenomenon (Sharma et 

al., 2017).The intensity of the signs of flooding rises with temperature; tomato plants 

typically show quick withering and death after a brief period of flooding at high 

temperatures (Fan and Rue, 2020). 

2.5. Strategies on how to prevent climate variability impact on vegetables 
In light of the fluctuation of the climate, crops must be suited to the agricultural 

environment. The breeding of novel crop varieties that are tolerant of shifting climate 

patterns can be beneficial (Atlin et al., 2017). Plant heterogeneity within crops has 

enabled plant adaptation to varying environments, as demonstrated by historical and 

contemporary breeding methods and experience. This indicates that plant breeding 

has a significant deal of potential to help agricultural adaptation to climate variability 

(Atlin et al., 2017). Agriculture may adjust to a changing environment by creating a 

cropping system that can be viewed as an additional metric. It has been discovered 

that the usage of crop mixes has produced beneficial output outcomes because many 

crops growing simultaneously can help systems show increased resilience during 

times of severe heat or water stress (Chand, 2022). 

According to Pheto (2018), food security was one of the main focuses of the Western 

Cape government's climate change response plan. A few of the tactics included crop 

rotation, conservation farming techniques, investigating alternative crops and testing 

them in drought-prone areas, developing farms for renewable energy, crop rotation, 

and monitoring changes in the plants and soil. The Western Cape's agriculture industry 

indeed faces serious challenges as a result of climate related calamities Pheto (2018). 

Without a doubt, the escalation of catastrophe risks linked to climate change has the 

potential to jeopardize this sector's resilience and production if it is not sufficiently 

handled. Significant implications are felt on the province's overall economy. For this 

reason, the Western Cape government has developed a drought response strategy 

that includes mitigation measures. The Western Cape government, in partnership with 

business organizations and Agri Western Cape, has undertaken a variety of support 

measures. For instance, it helped stock farmers during the drought by providing feed, 

and the avian influenza pandemic was effectively controlled (Botai et al., 2017). 
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Interactions between the environment and plants might affect the degree of impact of 

climate change or complicate the plant stress response. To ensure the production of 

tropical vegetables in a sustainable manner, adaptation to these pressures caused by 

climate variability is essential (Solankey et al., 2021). 

2.5.1. Mulching 
It's a physical method that involves applying a layer of synthetic or organic matter to 

the soil to suppress weeds in vegetable crops. It works particularly well against annual 

weeds (Atlin et al., 2017). Natural mulch, such as pine needles, leaves, and cereal 

straw, is most frequently utilized in organic crops due to its ability to enhance soil 

qualities. Polyethylene mulches, which maintain a lower soil temperature than 

transparent ones, are used for tomato and eggplant crops. This keeps sunlight out of 

the soil and indirectly inhibits the growth of weeds (Atlin et al., 2017). 

According to Cracknell (2017), mulching using raised beds and shelters, and 

preventing soil erosion are some of the crop management techniques that assist 

preserve soil moisture and shield crops from intense rain, extreme heat, and flooding. 

Collins et al., (2022), asserts that in systems for producing valuable vegetables, 

mulches, both organic and inorganic, are frequently used. These protective coatings 

lessen evaporation, regulate soil temperature, lessen erosion and runoff, shield fruits 

from direct soil contact, and inhibit the growth of weeds (Prem et al., 2020). 

Furthermore, mulch made of organic materials can improve the structure, fertility, and 

other characteristics of the soil (Fan and Rue, 2020). It is advised to use rice straws in 

conjunction with dark coloured plastic mulch in the high-temperature lowland tropics. 

Sunlight cannot penetrate dark plastic mulch to the soil's surface and by shielding the 

plastic from direct sunshine; the rice straw lowers the soil's temperature during the 

day. Vegetables like tomatoes experience yield losses from heavy rainfall during the 

hot rainy season. Rain shelters made of clear plastic are easy to use and prevent 

water logging and harm to growing fruits, which improves tomato yields. There is also 

a decrease in fruit cracking and the quantity of unmarketable vegetables (Fan and 

Rue, 2020). 

The crops produced under plastic shelters yielded more because of the absence of 

flooding and rain damage, as well as the cooler air temperature (Schneider and Asch, 

2020). Another way to provide shade is by using shade cloth lessens the strain of 

temperature (Cracknell, 2017). Additionally, shade shelters guard against damage 

from strong sunshine and direct rain. Raised bed gardening is one way to lessen the 
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impact of flooding during the rainy season (Osheen and Singh, 2019). Tomato yields 

rose as bed height increased most likely as a result of better drainage and less noxious 

stress. 

2.5.2. Growing of vegetables adaptive to climate variability 
According to Schneider and Asch (2011), the most economical way for farmers to 

address the problems of a changing environment is through improved and adaptable 

vegetable germplasm. However, the majority of contemporary cultivars only give a 

small sample of the genetic variety that is available, including adaptability to 

environmental pressures. Son et al., (2019), indicate that it is necessary to breed new 

types, especially for highly input intensive, intense production systems in developed 

nations. Finding distinct genetic variants for resistance to different biotic and abiotic 

stresses could result in improved cultivars with a greater range of environmental 

condition genotypes augmented by better-conditioned traits. Allele combinations at 

several loci could be found and developed. Better methods of selection are required 

to find these superior genotypes and related characteristics, particularly in related wild 

species that live in conditions that are unsuitable for the development of domesticated 

cousins, or cultivated variations. Plants that are indigenous to regions with strong 

seasonal variations can adapt to changing weather patterns more readily and offer 

chances to find the gene or gene combinations that confer such resilience (Norton et 

al., 2016). 

2.5.3. Early weather warning systems 
It is now harder than ever for farmers to rely on traditional and indigenous wisdom 

when making decisions because of how unpredictable the weather has become. 

Farmers may better adapt to and deal with climate change by using early weather 

warning systems, which are essential for constructing resilience against extreme 

weather patterns (Nkiaka et al, 2019). 

2.5.4. Use of cover crops 
Farmers in colder climates would typically plant crop covers. A range of highly fertile 

crops known as crop covers can aid in the wintertime rehabilitation of your soil. Instead 

of being harvested, these crops are typically ploughed back into the ground and used 

as what is known as "green manure (Tanveer et al., 2019). They can be used for three 

to four months of winter to get the land ready for the upcoming seasons. Farmers can 

also follow techniques such as taking advantage of the time to heal the soil, asking the 

seed suppliers what their recommended blend is for crop cover, planting seeds tightly, 



16  

spreading them out over the land, giving plants regular watering, and ploughing deeper 

during planting season (Toungos and Bulus,2019). 

2.5.5. Growing of vegetables tolerance to high temperatures 
The World Vegetable Centre has been developing tomatoes and cabbage since the 

early 1970s, and these crops are often suited to low input cropping methods and hot, 

humid tropical climates. The development of disease and heat resistant breeding lines 

has achieved notable contributions to the creation of cabbage and tomato lines 

resistant to heat, as well as the later global distribution of tropical cultivars that were 

modified for these conditions (Kotir, 2016). Govindaraj et al.,(2018), indicate that to 

achieve high yields, it is imperative to broaden the genetic base of heat tolerant 

cultivars by facilitating crosses between disease resistant temperate or winter types 

and heat tolerant tropical lines (Kotir, 2016). Heat tolerant breeding lines and 

landraces from the Philippines and the United States were used to generate the heat 

tolerant tomato lines. Son et al., (2019), indicated that to adapt to a changing climate, 

more heat-tolerant cultivars are needed, and they must be able to produce yields that 

are comparable to conventional, non-heat-tolerant cultivars when grown in non- 

stressful environments. More genotypic variance across a larger range must be 

investigated to find other sources of heat tolerance (Kotir, 2016). 

2.5.6. Till or no-till 
According to Wasaya et al., (2019), the act of tilling involves agitating the uppermost 

soil layer to get the land ready for planting. It degrades soil health even though it's 

used to aerate the soil and suppress weeds. Direct seeding into undisturbed soil yields 

several environmental and climatic benefits when using a no till technique. 

2.5.7. Move closer to technology 
Farmers are using technology to tackle climate change variability. Globally, agricultural 

technologies are assisting farmers in the calculation of crop health, soil moisture 

content, etc. Another popular term is "agricultural biotechnology," which refers to the 

process of genetically modifying or creating plants using modifying living organisms or 

sections of them. The advantages of biotechnological treatments include enhanced 

soil structure and increased resilience to climate stress, among other things (Stewart, 

2016). 

2.6. Smallholder farmers 
Are those farmers who own small plots of land on which they grow subsistence crops 

and one or two cash crops, relying almost exclusively on family labour (Moyo, 2016). 
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Vegetable cultivation, as a substantial sector of the economy, has a significant impact 

on farmers' economic condition, because vegetables are preferred cash crops. 

Vegetable farming is likely to support livelihood largely through food provision, revenue 

generation, employment, wealth creation, and improving the livelihoods of rural 

impoverished communities, as well as providing farmers in Limpopo with a better 

source of income (Sabo et al., 2017). 

Off farm labour is a vital source of income supplementation for many smallholder 

farmers, especially during agricultural downturns such as droughts (Lemma, 2016). 

Working outside the farm helps these communities become more resilient and socially 

capitalized. Multiple sources of income or off-farm employment options are important 

for smallholder farming households to maintain financial stability (Trenberth, 2020). 

Families benefit from a diversified livelihood strategy and a buffer against agricultural 

shocks thanks to these off-farm income generating enterprises, which also give them 

access to necessary resources. According to Lemma (2016), a smallholding is a small 

piece of land used for crop production that has a low rental value and is common in 

developing nations. There are 525 million smallholder farmers worldwide, according 

to some estimates. The acreages, output, and labour intensity of these farms differ. In 

addition to economic and technological considerations, the distribution of farm sizes 

is influenced by several agro ecological and demographic components (Trenberth, 

2020). 

According to Schneider and Asch (2020), smallholder farmer is a small scale producer 

who farms fish, crops, or livestock. Smallholder farms are family run companies that 

operate on land of up to 10 hectares (24 acres) in underdeveloped countries. The vast 

majority of smallholder farmers grow less than two hectares (five acres).Since many 

smallholder farmers depend on the work of family members to satisfy production 

needs and because they usually save a portion of their harvest for domestic use, they 

are frequently referred to as family farmers. Schneider and Asch (2020), assert that 

Smallholder farmers, often known as "small-scale farmers," are farmers who operate 

on land that they do not own. 

A smallholder in Kenya is a person who owns, possesses, or engages in small-scale 

agricultural production. Seventy percent of commercial production and seventy eight 

percent of total agricultural production come from smallholders (Okeyo et al., 2020). 

The majority of people who work as smallholders own farms with an average size of 

0.47 hectares, or 11.4 acres. This is a representation of the great majority of rural 
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impoverished people in Kenya who rely on agriculture as their primary source of 

income (Lemma, 2016). It is recommended that smallholder farmers increase their 

productivity since it has the ability to raise incomes in rural areas, lower poverty, 

increase the availability of food, and develop the economy (Schneider and Asch, 

2020). 

According to Chand (2022), smallholders in India are divided into five sizes. These 

are: small means less than 1 and 2 hectares (2+1⁄2 and 5 acres), medium means 

between 4 and 10 hectares (9.9 and 24.7 acres), large means over 10 hectares (25 

acres), and small means between 1 and 2 hectares (2+1⁄2 and 5 acres). 94.3% of 

holdings, or 65.2% of total farmland, are minuscule, assuming a criterion of 4 hectares 

(10 acres) (marginal + small + medium). Landless individuals and smallholder farmers 

make up the majority of India's hungry and impoverished population. 78% of farmers 

in the nation own less than 2 hectares (5 acres), or 33% of all acreage, yet they also 

grow 41% of the nation's food grains (Lemma, 2016). India is home to 20% of the 

worlds impoverished. Despite being non reliant in food production in 2002 praises to 

the first Green Revolution, which was initiated in the second half of the 20th century, 

many homes still lacked the means to buy food. Less than 2 ha holdings made up 41% 

of all food grain production in 1991, up from 28% in 1971. This represents a significant 

increase, while medium sized holdings had only a 3% growth during the same period 

and big holdings saw a fall from 51% to 35%. This shows how critical smallholders are 

to the Green Revolution and achieving national food security. The growing 

liberalization of international trade is making smallholder families increasingly 

vulnerable and disadvantaged. Small farmers' needs and goals must be a central 

focus of market reform initiatives aimed at enhancing food and nutritional security 

(Lemma, 2016). 

2.6.1. Climate variability as a major challenge to smallholder farmers 
Significant water stress is already being felt in Sub-Saharan African (SSA) countries, 

especially South Africa, as a result of decreasing and irregular rainfall as well as 

unpredictable rainfall patterns (Omotoso et al., 2023). Most of the effects of climate 

variability on agriculture are thought to be attributed to modifications in the water cycle. 

High temperatures and little precipitation brought on by climate unpredictability strain 

the nation's limited water supplies and jeopardize food and agricultural security. The 

majority of South Africa's resource poor farmers depend on rain-fed agriculture, which 

puts them at risk from the negative consequences of climatic variability. Kom (2020), 
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state that severe and hostile weather conditions including heat waves, drought, and 

unpredictable rain also have an impact on smallholder farmers in Limpopo. 

Smallholder farmers must therefore embrace agricultural innovation. 

2.7. Solutions farmers can adopt to prevent climate variability impact on 
vegetables 
2.7.1. Crop selection 
Crop types that are more adaptable to shifting weather patterns, like heat or drought 

resistant cultivars, are available for farmers to select. Increasing crop diversity can 

also lessen a crop's susceptibility to changes in the climate. According to Schneider 

and Asch, (2020), to let the soil absorb nutrients, crops can be occasionally rotated. 

For instance, potatoes can be sown on the same plot of land the following season after 

planting wheat on the previous one. 

2.7.2. Irrigation management 
Adapting irrigation practices to shifting rainfall patterns is essential. To reduce water 

waste, farmers might use methods like precision sprinklers or drip irrigation (Nassaji, 

2020). Furthermore, rainwater harvesting, which is the process of gathering and 

storing rainwater, might offer substitute water supplies during dry spells. Drip irrigation 

guarantees that the plants receive enough water while preventing waste and 

conserving water (Nassaji, 2020). 

2.7.3. Soil conservation 
It is crucial to modify irrigation techniques in response to changing patterns of rainfall. 

Farmers may employ techniques like drip irrigation or precision sprinklers to cut down 

on water waste. Mafongoya and Ajayi (2017), reported that rainwater harvesting the 

act of collecting and preserving precipitation may provide an alternative source of 

water during dry seasons. Water conservation and waste avoidance are ensured via 

drip irrigation, which also provides enough water for the plants (Mafongoya and Ajayi, 

2017). 

2.7.4. Crop diversification 
Crop rotation and a range of crop planting techniques can increase soil fertility and 

reduce the danger of pests and diseases (Son et al., 2019). Additionally, diversification 

reduces the financial risk of agricultural failures brought on by climate variability. It is 

always advised for farmers to cultivate maize and beans together. According to 

Schneider and Asch, (2020), legumes like beans increase the soil's capacity to supply 

nitrogen, which increases the amount of organic matter stored in the soil. 
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2.7.5. Access to climate information 
For the purpose of planting, harvesting, and farm management, farmers ought to have 

access to trustworthy climate data and forecasts. Disseminating such knowledge can 

be aided by government organizations, academic institutions, and climate services 

(Son et al., 2019). 

2.7.6. Collaboration and knowledge sharing 
Joining regional or local agricultural networks or groups that address climate variability 

adaptation might be advantageous for farmers. According to Cloutier and Ravasi 

(2021), farmers may work together to solve the problems presented by climate change 

by exchanging best practices, knowledge, and experiences. An Aristech company in 

Kenya called Synnefa has long been a leader in promoting teamwork. It conduct 

seminars, go to shows, teach farmers, and take part in other cooperative activities to 

promote the exchange of information and experience (Tuunanen and Peffers, 2018). 

2.7.7. Integrated pest management 
According to Shrestha (2019), changes in climate can lead to an increase in the 

occurrence of illnesses and pests. By using integrated pest management (IPM) 

techniques, including crop rotation, biological treatments, and the adoption of resistant 

varieties, pest and disease pressures can be efficiently managed while requiring fewer 

chemical pesticide applications. Because greenhouses are controlled environments, 

they are also excellent tools for managing illnesses and pests (Shrestha, 2019). 

2.7.8. Exchange of knowledge among farmers 
Enabling forums for farmers to exchange their insights, knowledge, and optimal 

methodologies can prove to be immensely beneficial. Community networks, farmer 

field schools, and farmer to farmer information exchange initiatives can help farmers 

work together, be creative, and successfully implement climate smart practices 

(Waaswa et al., 2021). 

2.8. Conclusion 
This review of the literature summarizes the current understanding of how climate 

variability affects vegetable output, with a particular emphasis on smallholder farmers 

in the South African province of Limpopo's Ga-Mphahlele, Lepelle-Nkumpi, Local 

Municipality. The paper emphasizes how smallholder farmers are particularly 

vulnerable to climate related stressors such droughts, floods, and variations in 

temperature and precipitation. 
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Changes in yield, quality, and distribution are just a few of the ways that climate 

variability impacts vegetable production, as the literature consistently demonstrates. 

Smallholder farmers in the study area are especially at risk because of their 

dependence on rain-fed agriculture, their lack of access to climate information and 

adaptation technologies, and their lack of institutional support. The review also 

emphasizes the necessity of addressing the effects of climate variability on vegetable 

production through integrated approaches. This entails creating climate-resilient 

farming methods, expanding smallholder farmers' access to early warning systems 

and climate information, and strengthening institutional support. 

The results of this review of the literature highlight the need for more investigation into 

how climate variability affects smallholder farmers' vegetable production in Ga- 

Mphahlele, Lepelle-Nkumpi, Local Municipality, Limpopo Province, South Africa. The 

study specifically intends to determine how climate variability affects vegetable output, 

pinpoint smallholder farmers' adaption tactics, and evaluate the success of current 

climate change adaptation programs in the research region. 
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CHAPTER 3: RESEARCH METHODOLOGY 
3.1. Introduction 
This chapter gives an overview of the methods and materials used for data collection 

and allows the reader to critically evaluate the study's overall validity and reliability. 

3.2. Research design 
The study used descriptive approach with the goal of characterizing how climate 

variability affects smallholder farmers' vegetable production in the study region. A 

descriptive approach is suitable for investigating climate variability impacts because it 

allows researchers to fully identify patterns and trends in climate data, such as 

temperature swings, precipitation changes, and extreme weather occurrences, it is 

appropriate for examining the implications of climate variability. Scientists can discover 

connections between climatic variables and affected systems, such as ecosystems, 

agriculture, and human health, by recording these changes and irregularities. In order 

to help decision-making, policy creation, and adaption measures targeted at reducing 

the effects of climate variability, this technique offers useful baseline data that can 

guide additional research, modeling, or prediction investigations. 

Face to face survey was used in the study to gather information from 110 smallholder 

vegetable farmers in Ga-Mphahlele, Lepelle-Nkumpi local municipality, in five villages 

which include, Seleteng, Mashite, Lenting, Mamaolo and Marulaneng. Likert scale 

analysis was applied in order to generate descriptive statistics in terms of percentages 

and frequencies to generate charts and tables. A descriptive analysis includes 

describing the results through bar graphs, and pie charts to summarize the data. 

(Kaliyadan and Kulkarni, 2019). Descriptive statistics were used to explain the socio 

economic aspects of climate variability impacts on the vegetable products of 

smallholder farmers. 

3.3. Description of the study area 
The research was done at the Lepelle-Nkumpi local municipality, Limpopo province. 

Because the Lepelle Nkumpi Local Municipality in South Africa is susceptible to 

climate related stresses, it is an appropriate site for studying the effects of climatic 

variability. It may be more vulnerable to droughts, floods, and other extreme weather 

events because it is a rural municipality, which makes it a perfect case study for 

learning how local communities are affected by climate variability (Yusuf, 2023). 

Through investigating the effects of climate variability in Lepelle Nkumpi, scholars can 
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get important knowledge about the complex relationships among climate, 

environment, and society. 

Lepelle Nkumpi is a good place to research the relationship between climate change 

and agriculture because of the local economy's reliance on it. Crop yields, livestock 

output, and food security can all be greatly impacted by changes in temperature and 

precipitation patterns, which in turn can have an impact on local’s quality of life. 

According to Halzkamper (2017), researchers can gain a better grasp of how climatic 

variability impacts agricultural systems and pinpoint viable adaptation tactics by 

looking into these processes. Decision making and the creation of policies targeted at 

promoting climate resilience in comparable situations can then be informed by this 

knowledge (Halzkamper, 2017). 

Lepelle-Nkumpi local municipality is a Category B municipality located in the Capricorn 

District (Mashabela et al., 2022). The municipality is situated 55 kilometers south of 

Polokwane (formerly Pietersburg) City and the district municipality, according to 

statistics from the 2011 South African Census. At sixteen percent of the district's total 

size, it is the smallest of the four municipalities in the area. The majority of the 

municipality is rural. It is separated into 29 wards, four of which are in the township of 

Lebowakgomo, which is a growth area for the Capricorn District. The region was 

chosen since farming is the main source of income for most people in the area, as the 

majority of households are unemployed and some have lesser salaries. Lepelle- 

Nkumpi is home to 59 682 houses and an estimated 230-350 residents (Mashabela et 

al., 2022). 3,454.78 km², or 20.4% of the district's total land area, is mostly rural. 
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Figure 3.1: Map of Lepelle-Nkumpi Local Municipality 

3.4. Sample size/frame 
The key target areas within the study location are five villages, which are Seleteng, 

Mashite, Lenting, Mamaolo, and Marulaneng. The study is expected to include 110 

farmers from the chosen villages as well as those engaged in agriculture from the 

neighbouring communities. The research population is drawn from these particular 

localities. The research population under investigation is made up of these 110 

farmers who are spread out across the five communities that have been selected as 

well as the surrounding areas. The table below indicates how the sample size was 

determined. 

Table 3.2.1: The sample size in each village is determined by the likelihood in 
relation to the sample size. 
Lepelle- 

Nkumpi local 

municipality 

villages 

Total 

number of 

smallholder 

farmers 

% Ages Probability of 

proportional 

sample size 

Smallholder 

farmers to be 

interviewed 

Mamaolo 30 27 0,27 22 

Lenting 

Marulaneng 

Lekurung 

Tooseng 
Mashite 

Ga-Mphahlele 
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Seleteng 12 10 0,10 8 

Mashite 10 9 0,90 7 

Lenting 35 32 0,31 25 

Marulaneng 25 22 0,22 18 

Total 110 100 1,8 80 

A total sample of smallholder vegetable farmers (72% of the sampling frame of 110) 

Source: author's calculations (Casio scientific calculator FX-82ZA plus) 

3.5. Sampling procedure 
A random sampling technique was used to investigate the effects of climate variability 

in Lepelle Nkumpi Local Municipality. Households, farmers, and other local 

stakeholders in the municipality made up the sampling frame. The region was 

separated into many strata according to socioeconomic rank, physical location, and 

agricultural activities. This allow the researcher to document the variety of affects and 

experiences among various population segments. 

Households for interviews, farmers for in-depth conversations, and local stakeholders 

for key informant interviews has been chosen using a random sampling. The predicted 

response rate, confidence interval, and required level of precision were all taken into 

consideration when determining the sample size. A variety of techniques, including as 

surveys, focus groups, in-depth interviews, and key informant interviews, were 

employed to gather data. This method gave a thorough grasp of how climate variability 

affects Lepelle Nkumpi, allowing for the creation of focused adaption plans and policy 

suggestions. 

3.6. Data collection 
The process of creating a questionnaire to investigate the effects of climatic variability 

starts with clearly defining the study's objectives and the data required to meet them. 

Following that, a comprehensive literature analysis of prior research on the effects of 

climatic variability was conducted, highlighting important topics, factors, and 

indicators. This guides the creation of the primary issues of the questionnaire, which 

may include demographic data, adaptation tactics, impacts on agriculture and 

livelihoods, and perceptions of climate variability (Mngumi, 2016). 
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Following the establishment of the themes, questionnaire items were developed to 

assess each topic of interest. To make sure the questionnaire were efficient and 

courteous, consideration was paid to the type of question, the clarity of the language, 

and cultural sensitivity. After that, a small group of participants underwent pilot testing 

to evaluate the questionnaire's clarity, find any biases or ambiguities, and improve the 

tool. The completed questionnaire which was intended to be pertinent, 

understandable, and culturally suitable for the target community in Lepelle Nkumpi 

was prepared for use once the required changes were made. 

Data collection was by means of completing a questionnaire by the sampled 

participants. The participants were given these questionnaires, which were completed 

under the researcher’s supervision. When the participants had trouble understanding 

the questionnaire, the researcher helped by translating some of the questions into the 

local language (Sepedi) at the study location. This methodology guarantees that 

language obstacles do not obstruct the acquisition of precise and significant data, 

hence enabling a more comprehensive and inclusive data collection process. Data 

was collected from October 2023 to the middle of February 2024. Interviews were 

conducted during the data collection period, lasting about 10-15 minutes per 

participant. 

3.7. Data analysis 
The study topics and data analysis were closely linked to guarantee that the results 

offer significant understanding of the effects of climate variability in Lepelle Nkumpi 

Local Municipality. In particular, the investigation examines local people' perceptions 

of climate change and evaluates their knowledge and comprehension of climate- 

related concerns. Community member’s perceptions and experiences were examined 

using descriptive statistics, which gave a deeper understanding of their viewpoints. 

The investigation also looks into how climatic variability affects local agriculture and 

livelihoods. To investigate the connections between climate variability and agricultural 

productivity, regression analysis and correlation tests were utilized. This aids in 

pinpointing the precise ways that local communities and their farming methods are 

being impacted by climate variability. Additionally, coding was utilized to classify and 

identify adaptation tactics employed by local communities, offering insights into the 

most successful approaches for fostering resilience. 
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Through the connection of the data analysis to the research objectives, the study offers 

a thorough comprehension of the effects of climate variability in Lepelle Nkumpi Local 

Municipality. According to the region's unique needs and circumstances, the results 

guide the creation of focused adaption plans and policy suggestions. Ultimately, the 

findings of the study will help local communities become more resilient and adaptive, 

enabling them to prosper in the face of climate-related difficulties. 

Muller et al., (2016), define data analysis as the process of looking at information to 

find patterns and insights that can be used. This aids in transforming data into 

information that can guide choices. Marjani et al., (2017), state that data analysis is 

the process of identifying categories, and classifying the primary patterns data. 

3.8. Ethical considerations 
The research conformed to ethical guidelines established by the University of 

Limpopo. These guidelines encompass the preservation of participants' privacy, 

respect for their dignity, assurance of their voluntary involvement, and recognition of 

other authors' contributions. There was strict confidentiality regarding all information 

collected from participants and no judgement was made. In terms of privacy, the 

names of participants were not revealed including their age in the questionnaire. The 

researcher presented the study's purpose to the participants. This assisted farmers in 

having a clue about the research and they were informed that they were free to 

participate, and if they felt like to withdraw, their participation was allowed to do so. In 

research, confidentially plays a very important role. Participants were informed that 

the collected data will not be handled carelessly, but will only be used for the research, 

and that names will not be mentioned when writing the research report but will be kept 

confidential. This approach encouraged the participants to be part of the research. 

Consent form, Participants were asked to sign a consent form. The consent form had 

a written statement outlining the purpose of the research, the name of the organization, 

the contact address, and the telephone number so that in case there is a need for 

clarity that can be done without any difficulties. The participant was asked to sign the 

consent form. Ethical clearance was required before study initiation. 

3.8.1. Informed Consent and Autonomy 
When asking participants for their authorization, complete honesty and transparency 

were upheld; no trickery or coercion was used. Respecting the participants' autonomy 
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is essential, which means they won't be coerced or tricked into taking part in the study. 

Their participation in the study was completely voluntary. 

3.8.2. Voluntary Participation 
The farmers were deliberately encouraged to participate voluntarily by the researcher. 

It was up to the participants to choose whether or not to participate in the study. In the 

event that participants experienced any difficulties throughout the research process, 

they were free to withdraw at any time, and their choice was to be honoured without 

excessive pressure. 

3.8.3. Confidentiality 
The participants' personal information was revealed in the surveys or interviews in 

order to preserve their identity and privacy. All information and data gathered for 

research purposes are kept completely private. The confidentiality and privacy of the 

participants are preserved as no personal information is shared. 

3.8.4. Beneficence and Non-Maleficence 
The ideas, opinions, and reactions offered by the participants (the farmers) were 

treated with the highest respect and confidentiality. No unfavourable comments or 

destructive conclusions were taken from their contributions. The research procedure 

prioritized their well-being and benefit, ensuring that no harm happens to the 

participants as a result of their participation in the study. This commitment to 

beneficence and non-maleficence highlights the ethical integrity of the research. 

3.8.5. Limitations of the study 
The study was limited by financial constraints regarding the transportation from one 

village to the other which led to some of the communities not being included in the 

study and made the population and sample area of the study small. This is because 

the areas under study are isolated and the transport was costly. The study was also 

limited by the level of education of the respondents because some of the respondents 

were unable to read and write. Respondents were not willing to disclose some 

sensitive information for example failure due to mismanagement of finances, which 

made it difficult for the researcher to get hold of important information that was related 

to the objectives of the research project. 
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CHAPTER 4: RESULTS AND DISCUSSIONS 

 
4.1. Introduction 
The findings from the examination of the survey data are presented in this chapter. 

These findings come from an examination of the socioeconomic and demographic 

traits of the local municipality of Lepelle-Nkumpi's smallholder vegetable growers. The 

results obtained from the survey data are shown in bar graphs and pie charts in this 

chapter. 

 
4.2. Socio-economic characteristics of smallholder vegetable farmers 
4.2.1. Gender 

 

 
 

 

 
 
 

 
Figure 4.1 Gender of smallholder farmers 

 
 

The results presented in figure 4.1 shows that 65% are females who take part in 

agricultural production and 35% are males. Given that men and women frequently 

have different roles, responsibilities, and access to resources within their societies, 

gender dramatically influences adaptation tactics (Ngigi et al., 2017). Their unique 

demands and interests while adjusting to issues like climate change may be influenced 

by these distinctions. For example, social and economic inequality may make women 

more susceptible to some climate related effects. Comprehending these gender 

dynamics is essential to creating inclusive and successful adaptation plans that take 
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into account the particular difficulties that various groups encounter. Making decisions 

based on gender perspectives allows for the development of more equitable solutions 

that benefit entire communities (Ngigi et al., 2017). The data collected regarding the 

gender of the smallholder vegetable farmers within the research domain showed that 

females are more dominant than males in the sample. It was found that the adaptation 

of smallholder vegetable growers to climate unpredictability was significantly 

influenced by gender. Furthermore, because women are more likely to attend public 

spaces where agricultural practices or activities are discussed, women are recognised 

for having higher access to information compared to men. Understanding the 

dynamics of the global environment requires a gender perspective, and as a result, 

gender plays a significant role in determining how resilient farmers are to climatic 

unpredictability. Adhikari (2021), indicate that a diminution of gender features may 

result from women being perceived as weak, downtrodden victims. Numerous studies 

have revealed that farmers' decisions to adjust to climate fluctuation were unaffected 

by their gender. How male and female headed households adjust to climate variability 

differs (Flato et al., 2017). 

 
4.2.2. Age groups 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Figure 4.2 Age groups 
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The results of the study presented in figure 4.2 shows that 16% of farms are between 

the ages of 18 and 29 years, 27% are between 30 and 39 years, 23% are between 40 

and 49 years and 35% are between the ages of 50 and above. An individual's capacity 

to adjust to climate variability is significantly influenced by their age. Various age 

groups have different strengths and confront different obstacles, which affects how 

adaptable they are. For example, because of pre-existing medical issues or decreased 

mobility, older persons may be physically more susceptible to harsh weather 

occurrences. However, they frequently have invaluable traditional knowledge and 

experience that can guide successful adaptation plans (Makondo and Thomas, 2018). 

Creutzig et al., (2016), indicate that younger generations might be more able to adjust 

to new methods and technology, which would enable them to come up with creative 

solutions to climate related problems. They might, nevertheless, also be particularly 

vulnerable to things like elevated exposure to heat stress or air pollution. 

Comprehending these age related elements is essential for creating focused 

adaptation plans that assist disadvantaged populations, capitalize on the advantages 

of various age groups, and encourage cooperation and information exchange between 

generations. By taking into account the varied requirements and abilities of different 

age groups, planners can develop adaptation programs that are more inclusive and 

successful (Creutzig et al., 2016). 

Qualitative statistics showed that most sampled smallholder vegetable producers were 

50 years and older concerning diversity. This eloquently illustrates the dearth of 

youthful, smallholder vegetable farmers in the study region. Additionally, the age and 

farming experience of a smallholder vegetable farmers always affects their capacity to 

absorb outside information on agricultural productivity, views of the climate variability 

elements as well as modification strategies. Additionally, age variation was found to 

have a significant influence on the methods that smallholder vegetable farmers in the 

research area used to adapt to climate change and on the ratio of agricultural revenue 

to overall household income. 

According to Brown et al (2019), the adoption of new farming technologies by farmers 

may be influenced by their age, as younger farmers may be more risk takers than older 

farmers. Aniah et al., (2019), asserted that the age of smallholder vegetable farmers 

does not have an impact on how solutions for adapting to climatic variability are 

implemented. The farmer’s age was considered a significant variable because it is 

thought that age and agricultural experience are related. According to Aniah et al., 



32  

(2019) one element influencing smallholder vegetable growers' ability to handle 

measures for adapting to climate variability is age. Although it is unknown how age 

affects farmer’s ability to adapt to climate variability, this study suggests that age may 

help smallholder vegetable growers adjust to shifting climate variability. 

 
4.2.3. Marital status 

 

 
Marital status 

 
Single  
Married 
Widowed 

 
 
 
 

 
Figure 4.3 Marital status 

Given the various roles that family members play in a household and the direct impact 

that marital status has on the knowledge and output of smallholder vegetable growers, 

it was considered to be one of the study's key variables. The results of the study 

presented in figure 4.3 shows that 37% of respondents are single, 32% are married, 

17% are widowed an 15% are divorced. A family's capacity to adjust to climate change 

might be strongly impacted by its size. Families with additional members frequently 

have higher demands on resources like food, water, and energy, which can put a 

burden on household finances and make adaptation more difficult. Their ability to 

invest in climate-resilient technologies or infrastructure may be restricted as a result, 

leaving them more susceptible to shocks associated with climate change. 

The data presented indicates that the majority of single household members were the 

ones who engaged in greater numbers than the others. This shows that the majority 

Divorced 
14.68% 

36.70% 

16.51% 

32.11% 
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of smallholder vegetable growers are unmarried, followed by married farmers. 

According to Jha and Gupta (2021), marital status is an important factor that influences 

perception and adaptive decision making at the farm level. Noko (2023), asserts that 

married rural family members are better able to adapt to climate change since they 

share or co-join a major percentage of their farming experiences and activities and are 

in command of their labour. 

Marital status is one of the variables that may have an impact on the variety of choices 

made by smallholder vegetable farmers. It can also operate as a predictor of a variety 

of choices given the variability of the climate. It was anticipated that this variable would 

affect how smallholder vegetable farmers perceived climate unpredictability, how they 

chose adaptation strategies, and how they implemented those strategies in this study. 

With the knowledge of smallholder vegetable farmers, the amount of farming and the 

household's awareness of the unpredictability of the climate can vary depending on 

the marital status of the members (Mngumi, 2016). 

The rest of the household is better informed and aware of climate variability to the 

extent that smallholder farmers are. It is possible that because they have lived in the 

study area for a sufficient amount of time, they have observed climate variability and 

have passed it on to the rest of the household. Mngumi (2016), asserts that lone 

smallholder growers of vegetables collaborate on decisions, are more conscious of 

climatic fluctuation, and have plans for adaptation. 
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4.2.4. Family size (number of people living in the house) 
 
 
 
 

 

 

 
 
 
 

Figure 4.4 Family size 

The ability of farmers to adapt to changing climate circumstances is significantly 

influenced by family size this is most likely because most farmers choose to utilize 

hired labour rather than family labour because some family members are married and 

live apart. The results of the study presented in figure 4.4 shows that 57% of 

respondents have family size of one to three, 18% of respondents have family size of 

four to six, 18% have family size of seven to nine and 16% have family size of ten and 

more. This implies that many smallholder farmers have small families, which does not 

put them at risk for food insecurity. Because of their small family size, smallholder 

vegetable farmers must recruit labour from outside their own family, which means that 

they must split the profit between the hired labour and themselves in the form of salary 

and wages. To increase income and reduce their pressure to consume, larger family 

a percentage of a household's labour force must be diverted to non-farm pursuits. This 

implies that the study's large families are more inclined to stick with locally based 

options since they face greater opportunity costs while pursuing alternative livelihood 

strategies (Peng at al.,2017). 

One possible explanation for these results could be that the households that relied 

most on the forest in the study area decided to leave the forest sector, create their 
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businesses, engage in agriculture, obtain informal jobs, and grow food at home to 

improve their welfare. Compared to smaller homes, Food insecurity is more likely to 

occur in larger households (Coleman et al., 2016) this could be explained by the fact 

that larger households need more money than smaller ones do. According to Mutea 

et al., (2020), farmers with larger households should be more driven to work their land 

in order to guarantee that their families would have access to food if there was a larger 

need for food. Ibnouf (2020), indicate that a farmer with a large home can readily 

participate in agricultural activities and delegate crucial household work to other family 

members. Additionally, any adult living in the home could be the information provider 

or the target of agricultural initiatives. Consequently, the probability of households 

becoming involved in agricultural initiatives rises with their number, leading to a 

decrease in food insecurity and an increase in agricultural productivity (Ibnouf et al., 

2020). 
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4.2.5. Educational level 
 

 

 

 
Figure 4.5 Educational level 

The results of the study presented in figure 4.5 show that 16% of despondence have 

on school,17% completed primary school, 35% completed secondary school, 20% 

attended ABET, and 13% attended university education. Since the majority of farmers 

hold a secondary education, it is clear that smallholder vegetable farmers are aware 

of how the political, economic, and environmental landscapes are changing. They can 

therefore adjust to new or advanced agricultural technologies and respond to these 

changes by making well informed judgments. The results showed that smallholder 

vegetable farmers in the sample who had lower levels of education had a reduced 

likelihood of adapting to climate variability, most likely because they had less access 

to information about it. The literature indicates that information access increases 

smallholder vegetable producer’s ability to fully produce high quality goods and adjust 

to climate fluctuation. A suitable education will increase their awareness and 

perception. To help them with their farming operations, smallholder vegetable farmers 

need to be informed about climate variability, susceptibility, and adaption strategies. 
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According to this study, education is an essential instrument for enacting policy, and 

greater funding for education is required to increase public awareness of the possible 

advantages of climate change adaptation. Mngumi (2016) asserts that respondents' 

perspectives of environmental hazards and climate variability can be influenced by the 

educational attainment of smallholder vegetable growers. Furthermore, 

knowledgeable smallholder farmers have access to the Internet, a vital resource for 

current data on climatic variability. According to Bunijevac (2017), the adoption of new 

technologies and internet usage rose with educational attainment. Higher educated 

people are better able to recognize remedies to prevent the occasional over changing 

of the environment, which increases their likelihood of understanding climate 

variability. One aspect affecting smallholder vegetable farmers' understanding of 

climate unpredictability is their educational background. It is impossible to 

overestimate or undervalue the importance of education in our rapidly evolving 

technological and economic environment. Education is essential because it promotes 

labour equality, which enables farmers to respond to challenging circumstances and 

equips them with the skills necessary to successfully implement significant 

innovations. This boosts agricultural output both directly and indirectly. Farmers' ability 

to effectively assimilate and comprehend critical information is influenced by their 

degree of education, which in turn affects their willingness to adopt new technologies. 

The human capital and information processing skills of a household can be impacted 

by education. A family with greater education can comprehend information more 

efficiently than one with less education or none at all (Bunijevac, 2017).The 

comprehension of technical and managerial abilities by smallholder vegetable 

producers may be influenced by their educational background. 
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4.2.6. Farming experience 
 

 
 

 
 

Figure 4.6 Farming experience 

The results presented in figure 4.6 shows that 38% of respondents have farming 

experience of less than 5 years, 31% of despondence have six to nine years of 

farming experience, 19% despondence have 10 to 14 years and 12% of the 

despondence have 15 and above years of farming experience. The results of the study 

show that 38% of farmers in the study area have farming experience of less than five 

years and 31% of smallholder farmers possess less than ten years of experience in 

farming. A smallholder vegetable farmer's agricultural experience is measured by the 

number of years they have been growing vegetables on their land (Ndlovu et al., 2021). 

According to Rudolphi et al., (2020), discovered that the demands of farming were 

more likely to cause stress and anxiety in less experienced farmers. Thomas et al., 

(2017), indicate that farmers with greater experience were better able to handle the 

difficulties of farming, such as market volatility and climate variability. According to a 

study by Smit et al., (2019), farmer’s mental health was significantly predicted by their 

level of farming experience, with more seasoned farmers having better mental health 

results. 
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4.2.7. Employment status 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.7 Employment status 
 
 

The results presented in figure 4.7 shows that 59% of smallholder vegetable farmers 

are unemployed and 41% of farmers are employed. This suggests that since farmers 

are not going employed, they get more time to produce. This is encouraging for 

production because they will be fully involved. However, the drawback of being 

unemployed is that they won't be able to sustain their output if they start to lose money. 

If they were employed, however, they could use their salary to purchase supplies like 

manure and seedlings that could help the production proceed more quickly. 

The employment position of smallholder vegetable farmers also influences the 

approaches they choose for adapting to climate variability. A person's job status is 

defined by the terms and circumstances of the applicable engagement and indicates 

whether they are employed or unemployed (Mawn et al., 2017). According to Salami 

et al., (2010), the type of occupation that smallholder vegetable farmers have defines 

how much of their time is available for agricultural output. 

Employment Status 

Employed 

Unemployed 
41.28% 

58.72% 
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sources of income 
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4.2.8 Sources of income 
 

 

 
Figure 4.8 Source of income 

The results presented in figure 4.8 shows that 36% of respondents receive social 

grants such as old age or child grants, 6% of farmers receive remittances in the form 

of gifts from friends or family, 19% of respondents receive income from sources other 

than farming, and 17% of respondents have no income at all. Of the respondents, 23% 

receive wages, indicating that they are employed. According to the survey, social 

grants provide the principal revenue stream for the vast majority of smallholder 

vegetable growers. According to Sikder (2020), in contrast to households that rely on 

remittances and other sources of income those with stable and unstable earnings 

frequently work in agriculture. According to Hajdu et al., (2020), Social grants serve as 

the primary source of income for most smallholder vegetable growers, underscoring 

their reliance on these grants for financial stability. Households with stable and 

unstable earnings are more likely to engage in agriculture, suggesting that income 

variability can influence agricultural participation. Agriculture may serve as a coping 

mechanism for households facing income uncertainty, providing a means to 

supplement or stabilize their income (Hanson et al., 2016). 
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4.2.9. Mostly produced vegetables 

 

 

 
 
 

Figure 4.9 mostly produced vegetables 

The results presented in Figure 4.9 above indicate vegetables that are mostly 

produced by smallholder vegetable farmers of Lepelle-Nkumpi local municipality. The 

results show that onions are produced at 28% while tomatoes are produced at 42%, 

spinach is produced at 19% and cabbage is produced at 17%. Tomatoes seem to be 

mostly produced vegetables in Lepelle-Nkumpi local municipality followed by onions. 

This indicates that tomatoes and onions are in high demand in Ga-Mphahlele. Spinach 

and cabbages are produced but in low percentages compared to tomatoes and onions. 

Which means are not mostly produced and are not in high demand. 
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4.2.10. Yields per hector produced 
 

 

 

 
Figure 4.10 Yields per hector produced 

Figure 4.10 above shows the yield per hectare which is produced by smallholder 

vegetable farmers of Ga-Mphahlele Lepelle-Nkumpi local municipality. The results 

show that the produced from 0-7 are at 70%, 76-150 creates are at 15%, 151-230 

crates or are at 14% and 231-300 crates are at 2%. This distribution suggests that the 

majority (70%) of smallholder vegetable farmers in the Ga-Mphahlele Lepelle-Nkumpi 

local municipality produce relatively low yields per hectare (0-7 hectors). 

According to Lesk et al., (2022), high temperatures can have devastating effects on 

crops, leading to reduced yields and compromised quality. Kumari (2021), indicate that 

when temperatures soar, vegetables can become heat-stressed, causing damage to 

their growth and development. This can result in reduced yields, lower quality produce, 

and even complete crop failure in extreme cases. Excessive rainfall can also be 

detrimental to crops, leading to waterlogged soils that can cause root rot and nutrient 

deficiencies (Kaur et al., 2020). Tewari and Arora (2016), indicate that when soils are 

saturated with water, roots can become oxygen prevented, leading to reduced nutrient 

uptake and impaired growth. This can ultimately result in reduced yields and lower 

quality crops. Changes in rainfall timing, duration, and intensity can also disrupt the 

delicate balance of crop growth and development. When rainfall patterns become 

unpredictable, farmers may struggle to maintain optimal planting, growth, and 

harvesting schedules (Muimba-Kankolongo, 2018).This can lead to reduced yields, 
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lower quality crops, and increased stress on farming systems. Floods, caused by 

sudden and severe rainfall events, can be particularly destructive to crops. Fast rising 

waters can damage or destroy crops, leaving farmers with significant economic losses. 

Additionally, floods can also lead to soil erosion, nutrient depletion, and increased risk 

of waterborne diseases, further exacerbating the challenges faced by farmers (Tewari 

and Arora, 2016). 



44  

Pe
r c

en
ta

ge
 

4.2.11. Climate variability factors affecting production 
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Figure 4.11 Climate Variability Factors Affecting Production 

Figure 4.11 above shows the results of climate variability factors affecting vegetable 

production in the Lepelle-Nkumpi local municipality. The result shows that vegetable 

production is affected by frost at 12%, drought at 40%, Hail at 22%, heavy rainfall at 

25%, and drought at 40%. From the respondents, the results show that the production 

is mostly affected by drought followed by heavy rainfall and then hail. Frost and snow 

are not the threatening factors as they have the lowest percentages which means they 

don't appear regularly in the study area. 

The findings from the respondents corroborate these results, indicating that drought is 

the primary concern for vegetable production, followed by heavy rainfall and hail. 

According to Elias et al., (2019), the low percentages associated with frost and snow 

suggest that these weather conditions are not regular occurrences in the study area, 

and therefore do not pose a significant threat to vegetable production. These insights 

can inform strategies for mitigating the impacts of adverse weather conditions on 

vegetable production, ultimately enhancing the resilience and productivity of 

agricultural systems in the region (Urruty et al., 2016). 
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4.2.12. Government assistant through the Department of Agriculture 
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4.2.12. Government assistance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.12 Government assistance 

The results in Figure 4.12 shows that respondents also expressed interest in receiving 

material support from the Department of Agriculture. Notably, 28% of respondents 

requested assistant with shades or nets, while 22% sought support for greenhouses. 

In contrast, solar panels were the least requested form of assistant, with only 6% of 

respondents expressing interest in this option. These findings provide valuable 

insights for the Department of Agriculture, highlighting the need for targeted support 

Programs that address the specific needs and priorities of smallholder farmers in the 

Lepelle-Nkumpi local municipality. 

The key areas in which smallholder farmers in the Lepelle-Nkumpi local municipality 

require assistant from the Department of Agriculture to ensure the smooth operation 

of their production. The findings reveal a clear preference for information 

dissemination, with a significant 44% of respondents indicating a desire for information 

about climate change. This suggests that farmers recognize the importance of being 

informed about climate variability and its potential impacts on their agricultural 

activities (Limantol et al., 2016). 
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2.4.13. Access to agricultural information about climate variability impacts 
 

 

 
Figure 4.13 Information Access 

 
 

The results presented in Figure 4.13 shows that 18% of despondence access 

information about climate variability impacts from agricultural extension officers, 44% 

from farmer to farmer access, 25% from farmer weekly magazine/newspaper, and 

13% from the internet. These results show that most farmers get information about 

climate change variability’s among themselves and also from farmers ' weekly/ 

magazine newspapers. 

Mungumi (2016), found that 50% of farmers in rural Tanzania relied on fellow farmers 

for information on climate change. Muema et al., (2018), indicate that in Kenya 40% 

of farmers obtained climate information from extension officers. According to Silvert et 

al., (2022), 30% relied on farmer to farmer for information exchange. Mittal 

(2016),found that in India 60% of farmers accessed climate information through 

mobile phones, highlighting the potential for digital platforms. According to Chouhan 

et al., (2023), 70% of farmers in United States relied on agricultural extension services 

for climate information, emphasizing the importance of formal advisory services. 
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2.4.14. Factors that affect vegetable production 
 

 
Factors that affect vegetable production 

 Lack of information 
 Lack of resources 
 Lack of education 
Lack of strategies 

 

 
 
 

Figure 4.14 Factors that affect vegetable production 

The results presented in figure 4.14 shows that a lack of information is at 27%, a lack 

of resources at 38%, an inadequate level of education at 23%, also deficiency in 

strategies at 13%. The results show lack of resources is the highest factor that affects 

vegetable production followed by lack of information. This shows that if farmers have 

enough resources and information about climate change variability they might do 

better in their production, lack of education also plays a role as the factor that affects 

vegetable production because if the farmers are educated enough they can be able to 

implement technological strategies to prevent the vegetables against harsh weather 

conditions. 

Chepkoech et al., (2018), found that in Africa lack of resources are at (42%) and lack 

of information (30%) were the primary constraints to vegetable production in the face 

of climate change. Masud et al., (2017), revealed that in Asia inadequate education is 

at and deficiency in strategies hindered farmers' ability to adapt to climate variability. 
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2.4.15. Effects of climate variability on production 
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Figure 4.15 Effects of climate variability on production 

 
The results presented in in figure 4.15 shows how climate variability affects vegetable 

production in areas, soil erosion at 26%, poor quality products at 18%, lack of profit 

at 30%, water scarcity at 6% wildfire at 3%, invasive pest outbreak at 5% and loss of 

plant species at 11%. Lack of profit tends to be the highest effect of climate variability 

followed by soil erosion and poor quality of products. Wildfire has the lowest 

percentage followed by invasive Pest outbreak and loss of plant species. Economic 

impacts (lack of profit) are the most significant effects of climate variability on 

vegetable production. Environmental impacts (soil erosion, loss of plant species) are 

also substantial. Wildfire has the least impact, but still poses a risk. Shaffril et al., 

(2018), indicate that economic impacts, such as reduced profitability, were the primary 

concern for vegetable farmers facing climate variability. Muluneh (2021), indicate that 

the significant environmental impacts of climate variability on vegetable production, 

including soil erosion and loss of biodiversity 

30.28% 
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2.4.16. Prevention strategies 
 
 

 
 

 
 

Figure 4.16 Prevention Strategies 

The results presented in figure 4.16 shows the prevention strategies of vegetables 

against climate variability where mulching is at 69%, installing rain barrels at 20%, and 

adjusting the watering schedule at 11%. Mulching is the prevention strategy that has 

the highest percentage compared to other prevention strategies. This indicates that 

most farmers in Lepelle-Nkumpi local municipality prefer mulching to protect their 

vegetables over other prevention strategies. Well prevented vegetables against 

climate variability mostly lead to good quality products, increasing profit, and high 

demand for the products. 

According to Koundinya et al., (2018), mulching was the most widely adopted strategy 

among farmers in Africa to mitigate the effects of climate variability on vegetable 

production. In Asia mulching is identified at (55%) and adjusting watering schedules 

at (21%) as the primary strategies used by farmers to protect their vegetables against 

climate variability. installing rain barrels and using drought-tolerant varieties were the 

most popular strategies among farmers to address climate variability impacts on 

vegetable production(Ayling et al.,2021). 
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2.4.17. Adaptation strategies 
 

 
 

 
Figure 4.17 Adaptation Strategies 

The results presented in Figure 4.17 shows the results of adaptation strategies that 

smallholder vegetable farmers use to protect their vegetables against harsh weather 

conditions. The adaptation strategies include varieties with shorter growing periods at 

36%, changing planting times as dictated by rainfall at 50% collection of water in 

furrows near plants, and increasing the use of irrigation at 15%. 

Smallholder vegetable farmers are proactive in adapting to harsh weather conditions, 

employing a range of strategies to protect their crops. Changing planting times and 

cultivating varieties with shorter growing periods are the most widely adopted 

strategies, highlighting the importance of flexibility and crop selection in adapting to 

climate variability. Increasing the use of irrigation and collecting water in furrows near 

plants are less common strategies, suggesting opportunities for further investment in 

irrigation infrastructure and water harvesting techniques (Chepkoech et al, 2018). 
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2.4.18. Benefits of adapting climate variability 
 
 
 

 

 
 

Figure 4.18 Benefits of Adopting Climate Variability 
 
 

The results presented in figure 4.18 shows the adaptation benefits were profitable 

agricultural economics is at 2%, increase production at 28%, increase the national 

stock of food at 9%, promote food security at 12%, maximize profit at 26%, and create 

jobs at 23%. Adaptation of climate variability by smallholder vegetables farmers of 

Lepelle-Nkumpi local municipality lead to a profitable agricultural economy meaning it 

boosts the agricultural economy. It also increases production where farmers can make 

a profit. It also increases the national stock of food where food insecurity is prevented 

and it also leads to job creation. 

Climate resilient agricultural practices in Africa led to increased production, improved 

food security and enhanced profitability. Pathak et al., (2018), indicate that maximizing 

profit increasing production, and creating jobs as the primary adaptation benefits of 

climate resilient agriculture. The importance of considering the socio economic 

benefits of climate-resilient agriculture, include improved livelihoods and enhanced 

community resilience (Pound et al., 2018). 
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2.4.19. Mostly affected products 
 

 
 

 
 
 

Figure 4.19 mostly affected products 

 
The results presented in Figure 2.19 shows the results of mostly affected products 

where onions are at 19%, tomatoes are at 49%, spinach at 29%, and cabbage at 7%. 

The percentages above show that tomatoes are the ones with the highest percentage 

followed by spinach. This shows that onions and spinach are in high demand in 

Lepelle-Nkumpi local municipality as they have the highest percentage compared to 

other mostly produced products. 

Cabbage and onions are also part of the most produced products but with the lowest 

percentage. This might indicate that maybe they are not in high demand in the study 

area. Onions and spinach are the most sought after vegetable products in Lepelle- 

Nkumpi, with the highest demand among all produced items. In contrast, cabbage and 

onions, despite being among the most produced, have relatively lower demand, 

suggesting potential oversupply or lower market demand in the study area 

(Jeanneaux, 2023). 
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CHAPTER 5: Summary, conclusion and recommendations 
5.1. Introduction 
This chapter gives an overview of the summary, conclusions and recommendations 

and allows the reader to critically evaluate the study’s overall validity and reliability. 

The chapter is laid out as follows 5.2 Summary 5.3 Conclusions 5.4 recommendations. 

5.2. Summary 
The agricultural sector can support rural development, lower poverty, provide food 

security, generate jobs, and close income gaps in emerging nations, especially in 

South Africa. This makes a major contribution to the expansion of the economy. The 

industry is susceptible to climate change and unpredictability, though, which has 

negative effects on forests, pastoral agriculture, and arable land. It also shortens the 

growing season and lowers productivity and yields. As a result, adaptation became 

recognized as a vital component of any legal response to the unpredictable effects of 

climate change. 

The basic causes of climate variability remain unknown to many smallholder farmers 

in South Africa, despite extensive global public education initiatives regarding the 

issue. In South Africa, the agricultural industry is currently receiving very little 

assistance in adapting to climate variability. This is ascribed to the current political 

instability, inadequate financial and technological resources, and weak climate 

variability policies. The literature has numerous well documented sources on 

adaptation to climatic variability, including books, journal articles, studies, and more. 

Furthermore, it is unclear from the limited or non-existent studies available if 

smallholder vegetable farmers in Lepelle-Nkumpi local municipality are aware of the 

changing environment and are prepared to use these adaptation strategies. Therefore, 

to close the previously indicated research knowledge vacuum and develop pertinent 

consequences for policy to enhance the state of modest vegetable producers by 

utilizing climate variability adaptation strategies, this study was conducted. The study's 

main goal was to assess how the local municipality of Lepelle-Nkumpi vegetable 

producers were affected by climate variability. Without a doubt, the research aimed to 

achieve the following goals: describe the socio-economic characteristics of 

smallholder vegetable farmers, Identify climate variability that affects vegetable 

production of smallholder farmers and investigate strategies to adapt climate variability 

impacts on vegetables. Five villages, Mamaolo, Seleteng, Mashite, Lenting, and 

Marulaneng in the Lepelle-Nkumpi local municipality were selected as case studies to 
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achieve these goals. To get cross sectional data on the subjects included in the survey 

questionnaire, a random sampling approach was employed, with probability correlated 

with sample size. The results of the econometric model were also supplemented or 

improved by the use of data from participant sectional data via a questionnaire survey 

from a sample of 110 smallholder vegetable producers (for justification see Table 

3.2.1). The data analysis employed descriptive statistics. Key informant interviews 

were carried out to acquire information observation and key informant interviews. 

5.3. Conclusions 
Based on the empirical results presented in Chapter 5, the following variables affected 

the sampled smallholder vegetable producers' decisions on clustered climate 

variability adaptation methods. The sampled smallholder vegetable farmers are 

negatively impacted by factors such as gender, age, marital status, highest level of 

education, farming experience, family size, source of income, access to information 

about climate variability, and observed modification in temperature and rainfall in the 

market distance. The current study concludes that smallholder vegetable farmers are 

becoming more adept at acquiring pertinent climatic variability adaptation techniques 

as a result of having access to extension services, climate variability information, and 

climate variability adaptation strategies. As a result, it was quickly determined noted 

that the aforementioned elements were crucial in influencing the views and adaption 

of the smallholder vegetable growers in the research area. Furthermore, these factors 

must be taken into account when discussing attitudes and ways to adapt to the effects 

of climate change. Furthermore, these findings establish a framework or emphasize 

the importance of the public and private sectors, non-governmental organizations 

(NGOs), and support services in enhancing the standard of living for smallholder 

vegetable growers. For instance, improving farmers' educational opportunities and 

providing them with information on climate variability helps smallholder vegetable 

producers better prepare for the effects of climate variability. 

Nonetheless, it has been noted in the literature that several adaptation strategies to 

climate variability (such as conserving soil, adjusting planting schedules, providing 

shade, growing trees and cover, utilizing coverage, etc.) are not unique to a particular 

plot. It was found that the age, gender, farming experience, and educational attainment 

of the sampled smallholder vegetable farmers all supported climate change 

adaptations. The correlation between sampled smallholder vegetable farmer’s 



55  

educational attainment and their ability to get climate variability adaptation strategies 

appears to be good. 

5.4. Recommendations 
The following policy recommendations are believed to assist in overcoming these 

limitations after the fundamental problems influencing the perceptions and adaptation 

of the smallholder vegetable growers to climate variability have been identified. 

Because of this, the government, departments, non-governmental organizations, and 

other private businesses must keep smallholder farmers by supporting them. One way 

to do this would be by funding workshops, awareness campaigns, training programs, 

and a visitation strategy that informs these farmers of all the resources available to 

help them cope with the effects of climate variability. Smallholder vegetable farmers 

will be able to recognize variations in rainfall and temperature and the accessibility of 

information about climatic variability, and they will be able to take appropriate action 

by using adaptive strategies. According to the current study, there is still a growing 

perception in the research sector that farming is a better fit for women than for men. 

Therefore, it is recommended that the government enact legislation to rectify gender 

disparities and outlaw all forms of discrimination against women regarding property 

rights. The legal framework and ingrained customs that deliberately prevent women 

from owning property must be abolished immediately. This will prevent them from 

obtaining credit, which will limit their access to different choices for adapting to climate 

variability. 

The study recommends that the government collaborate with a range of private and 

public sector stakeholders to establish further incentives and cutting edge initiatives 

that would motivate young, smallholder vegetable farmers to actively engage in 

climate variability adaptation. The current study concludes by recommending that 

more focus be put on creating programs that teach younger smallholder vegetable 

producers how to respond to climate unpredictability by using sustainable adaptation 

strategies for development and livelihood that are acceptable. To encourage younger 

people to pursue careers in agriculture, both as practitioners and farmers, the 

government should, for instance, push postsecondary Agri-seta, Higher Education and 

Training (HET), Department of Basic Education (DBE), and other schools that grant 

degrees in agriculture. It is critical to review agricultural education and training 

programs to ensure that younger smallholder vegetable farmers can make a significant 
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contribution to climate variability adaptation alternatives for a profitable and 

established agricultural company. 

Collaborating with extension staff is crucial for smallholder vegetable growers, as 

empirical data indicates that such services enhance the probability of adapting to 

climate unpredictability. Government regulations should take into account the 

requirement for educating extension officers to enable them to give farmers pertinent 

information on the knowledge and abilities related to climatic variability. They ought to 

be equipped with the necessary knowledge and abilities to communicate with farmers 

in an intelligible way. The South African government ought to recognize the challenges 

that extension officers encounter from the bottom up. To give smallholder vegetable 

growers the information regarding the origins and consequences of climate variability, 

extension services must be improved. The need for government policies to support 

training from extension officers should be addressed in order farmers can receive 

pertinent information about climate variability knowledge and abilities. Extension 

agents ought to receive training on how to communicate information in a way that 

smallholder vegetable farmers may comprehend. It should be deemed worthwhile by 

the extension agent to support smallholder vegetable farmers by giving them access 

to resources and information such as training, seminars or workshops, information on 

climate variability, visiting models and participatory rural appraisal on specific issues 

pertaining to different agricultural operations. Since most farmers do not have access 

to these services, the government should consider hiring more agricultural extension 

officers to reduce the extension worker to farmer ratio. One could argue that with better 

access to climate data, smallholder vegetable producers are better equipped to 

compare different adaptation tactics and choose the ones that will help them become 

more adapted to changing weather patterns. Farmers who have access to information 

about climate variability outperform those who do not. Furthermore, since informal 

social networks can boost social capital is a crucial component of adaptation they 

ought to be promoted among smallholder farmers and rural communities. In addition, 

the government should ensure that any future policies prioritize raising public 

awareness of climate variability through a variety of means, such as mass media and 

extension, encouraging unofficial social networks, expanding credit, and funding 

studies on the effects of adaptability to climate variability. 

Furthermore, empirical studies showed that the sampled smallholder vegetable 

growers' climatic variable adaptation increased the contribution of farm revenue to 
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overall household income. NGOs, research centres, municipalities, and other 

stakeholders should all take climate unpredictability into account when creating a local 

development strategy. The government ought to take this into account as well. 

Investing in drought-tolerant plants, irrigation systems, and early maturing varieties 

are a few examples. 

Additional examples include the establishment of organizations, studies and 

instruction. Furthermore, this will provide the extra services needed for adaptation, 

making it more difficult to achieve other long term welfare development objectives. 

Information about climatic variability and its effects could be disseminated with the 

help of non-governmental organizations (NGOs) and research institutions like the 

Agricultural Research Council. To support the findings, in the future a bigger sample 

sizes should be used. The study may be expanded to a provincial or even national 

level in the future to see if other smallholder vegetable farmers are responding to the 

impacts of climate variability on vegetable production in a similar way. 
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ANNEXTURE A: CONSENT FORM 
 
 
 
 
 
 

Faculty of Science and Agriculture 
 
 

University of Limpopo 
CONSENT TO PARTICIPATE IN RESEARCH 

TITLE OF RESEARCH PROJECT: EVALUATION OF CLIMATE VARIABILITY 

IMPACTS ON VEGETABLE PRODUCTION OF SMALLHOLDER FARMERS IN GA- 

MPHAHLELE, LEPELLE-NKUMPI LOCAL MUNICIPALITY, LIMPOPO PROVINCE 

OF SOUTH AFRICA. 

 
 

Dear Participant, 

You are requested to participate in above mentioned research study conducted by 

Mogano Molebogeng Bridget (Department of Agricultural Economics and Animal 

production, University of Limpopo). You were selected as a participant in this study as 

for evaluation of climate variability on vegetable produce of smallholder farmers in Ga- 

Mphahlele, Lepelle-Nkumpi local municipality. 

 
1. PURPOSE OF THE STUDY 
This research project aims to evaluate climate change variability on vegetable 

produce of smallholder farmers in Ga-Mphahlele, Lepelle-Nkumpi local municipality. 

 
2. PROCEDURES 
As the investigator, you will be interviewed by me where you will volunteer to 

participate in this study. I would kkindly ask you to Agree to be interviewed. The study 

consists of climate variability on vegetable produce of smallholder farmers. 

 
3. POTENTIAL BENEFITS TO SUBJECTS AND/OR TO SOCIETY 
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SIGNATURE OF RESEARCH SUBJECT OR LEGAL REPRESENTATIVE 

This research will help in evaluating climate variability on vegetable produce so that 

smallholder farmers can be able to make profit and produce products of good quality, 

creating job opportunities to the society and establish solutions on how to prevent 

vegetable produce from climate variability. 

4. CONFIDENTIALITY 
Collected data will not be handled in a careless manner but will only be used for the 

purpose of the research, and that names will not be mentioned when writing the 

research report but will be kept confidential. 

5. PARTICIPATION AND WITHDRAWAL 
 

You can decide whether to take part in this study or not. If you decide to take part in 

this study, you are allowed to withdraw at any time without any questions. You won’t 

be forced to answer questions which you don’t feel comfortable in answering and still 

be part of the study. 

6. IDENTIFICATION OF INVESTIGATORS 
 

In situation where you have any questions or concerns about the research, please feel 

free to contact the project leader: 

Project leader: Dr TJ NESENGANI 

E-mail: thinandavha.nesengani@ul.ac.za 

Contacts: +27 60 967 4072 

 
7. RIGHTS OF RESEARCH SUBJECTS 
You may withdraw your consent at any time and discontinue participation without 

penalty. You are not waiving any legal claims, rights, or remedies because of your 

participation in this research study. If you have questions regarding your rights as a 

research subject, contact: Mr Abdul Maluleke [Abdul.Maluleke@ul.ac.za]; 015 268 

2306 at the University of Limpopo Research office. 
 

 
The information above was described to me by ……………………………… 

(Enumerator) I was given the opportunity to ask questions and these questions were 

mailto:thinandavha.nesengani@ul.ac.za
mailto:Abdul.Maluleke@ul.ac.za
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SIGNATURE OF INVESTIGATOR 

answered to my satisfaction. I hereby consent voluntarily to participate in this study. I 

have been given a copy of this form. 
 

 
Name of Subject/Participant 

 

 

 
Signature of Subject/Participant Date: 

 
 

 

I declare that I explained the information given in this document to 

 [name of the subject/participant. He/she was encouraged and 

given ample time to ask me any questions. 

Signature of Investigator: Date:  
 
 
 
 
 
 
 
 

 
NNEXTURE B: TREC APPROVAL LETTER 
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ANNEXTURE C: QUESTIONNAIRES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Faculty of Science and Agriculture 

 

University of Limpopo, Department of Agricultural Economics and Animal Production 

School of Agriculture and Environmental sciences 

Faculty of Science and Agriculture 

South Africa 

Mobile (+27)729304030 

QUESTIONNAIRE SURVEY BY: MOGANO MB (201954270) 

TOPIC: EVALUATION OF CLIMATE VARIABILITY IMPACTS ON VEGETABLE 

PRODUCTION OF SMALLHOLDER FARMERS IN GA-MPHAHLELE, LEPELLE 

NKUMPI LOCAL MUNICIPALITY, LIMPOPO PROVINCE OF SOUTH AFRICA. 

The information provided will be used only for this research and will be treated 

strictly confidentially with no mention of names in the analysis. 

Please tick the appropriate boxes when necessary or fill the blank spaces provided. I 

am kindly asking you to take part in being a respondent in this study. It is important 

that I must receive your permission before I start with the questionnaires. 

Please mark with x if you agree or not to complete the questionnaire. 

I do not wish to complete the questionnaire.   

I agree to complete the questionnaire and do so in a completely voluntary manner 
 
 
 

QUESTIONNAIRE PARTICULARS 
 

Questionnaire no  

Date  

Area  
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CATEGORY A: DEMOGRAPHY OF RESPONDENT 

1. Gender 
 

1.1.Male 1.2.Female 

  

 
2. Age group (in years) 

 

2.1. 18-29 2.2. 30-39 2.3. 40-49 2.4. 50 and above 

    

 
3. Marital status 

 

3.1. Single 3.2. Married 3.3.Widowed 3.4.Divorced 

    

 
4. Family size (number of people living in the house). 

 

4.1. 1-3 4.2. 4-6 4.3. 7-9 4.4. 10 and above 

    

 
5. Educational level 

 

5.1.No 

education 

5.2.Primary 

education 

5.3.Secondary 

education 

5.4.Abet 

education 

5.5.Tertiary 

education 

     

 
6. Farming experience (years) 

 

6.1. Less than 5 6.2. 6-9 6.3. 10-14 6.4 15 and above 

    

 
7. Employment status of the farmer 

 

7.1. Employed 7.2. Unemployed 

  

 
8. Source of income for the farmer 

 

8.1. Wages 8.2.Social grant 8.3.Remittances 8.4. Other 8.5. None 
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PRODUCTION TO WARRANT COMMODITY. 

9. Which types of vegetables do you mostly produce? 
 

9.1. 

First priority 

Onions 

9.2. 

second priority 

Tomatoes 

9.3. 

third priority 

Spinach 

9.4. 

fourth priority 

Cabbage 

9.5. 

fifth priorities 

Potatoes 

     

 
10. What are your yields per hector; on the following in the previous season? 

10.1. Onions = tones or crates harvested?   

10.2. Tomatoes = tones or crates harvested?   

10.3. Spinach = tones or crates harvested?   

10.4. Cabbage = tones or crates harvested?   

10.5. Potatoes = tones or crates harvested?   

CATEGORY B: CLIMATE VARIABILITY FACTORS AFFECTING VEGETABLE 

PRODUCTION OF SMALLHOLDER FARMERS. 

11. What is the main climate variability factors affecting your production? 
 

11.1.First priority = frost  

11.2.Second priority = hail  

11.3.Third priority = drought  

11.4.Fourth priority = heavy rainfall  

11.5. Fifth priority = snow  

11.6. Sixth priority = high temperature  

 
12. What can government through department of Agriculture do to assist in 

preventing climate variability impacts on affecting the production? 
12.1. Provide shades / nets  

12.2. Provide green houses  

12.3. Provide information about climate change  

12.4. Provide solar panels  

 
13. Where do you access your agricultural information about climate variability 

impacts? 
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13.1. Agricultural extension officers  

13.2. Farmer to farmer access  

13.3. Farmers weekly magazine or news 

paper 

 

13.4. Internet  

 
CATEGORY C: CHALLENGES FACED BY SMALLHOLDER FARMERS BASED ON 

CLIMATE VARIABILITY 

14. What are the factors that affect your vegetable production in terms of climate 

variability impacts? 
14.1. Lack of information about climate variability’s  

14.2. Lack resources to prevent vegetables from 

harsh weather conditions 

 

14.3. Lack of education about climate variability  

14.4 Lack of strategies to prevent climate variability 

against vegetables 

 

 
15. What are the effects of climate variability impacts on your production? 

 

15.1. Soil erosion  

15.2. Poor quality products  

15.3. Lack of profit  

15.4 Water stress  

15.5. Wild fires  

15.6. Invasive pest outbreak  

15.7. Loss of plant species  

 
CATERORY D: STRATEGIES USED TO PREVENT IMPACTS OF CLIMATE 

VARIABILITY ON VEGETABLE PRODUCTION. 

16. Which strategies do you use to prevent vegetables against weather conditions 

which vary from time to time? 
16.1. Mulching  

16.2. Installing rain barrels  

16.3 Adjusting watering schedule  

 
17. What strategies do you use to adapt climate variability? 
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17.1. Planting of varieties with shorter growing 

period 

 

17.2. Changing planting times as dictated by rainfall  

17.3. Collection of water in furrows near plants and 

increasing use of irrigation 

 

 
18. Which products mostly get affected when climate vary from time to time? 

 

18.1. Onions  

18.2. Tomatoes  

18.3. Spinach  

18.4. Cabbage  

18.5. Potatoes  

 
19. What are the benefits of adapting climate variability? 

 

19.1. Profitable agricultural economies  

19.2. Increase production  

19.3. Increase the national stock of food 

products 

 

19.4. Promote food security  

19.5. Maximise profit  

19.6. Creating jobs  

 
20. What do you suggest the Department of Agriculture do to help you with problems 

of this nature in future? 
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ANNEXTURE D: LANGUAGE EDITOR’S REPORT 
 
 

TO WHOM IT MAY CONCERN 
I hereby confirm that I have proofread and edited the following dissertation 
using Windows ‘Tracking’ System to reflect my comments and suggested 
corrections for the author to action: EVALUATION OF CLIMATE VARIABILITY IMPACTS 
ON VEGETABLE PRODUCTION OF SMALLHOLDER FARMERS IN GA-MPHAHLELE, LEPELLE 
NKUMPI LOCAL MUNICIPALITY, LIMPOPO PROVINCE OF SOUTH AFRICA BY 

 
MOGANO MOLEBOGENG BRIDGET (201954270) 

 
Although the greatest care was taken in the editing of this document, the final 
responsibility for the work rests with the author. 

Sincerely, 

Sibhekisipho Fayayo 

01/07/2024 

 
 
 
 
 
 
 
 
 

Sibhekisipho Fayayo 
083 502 2363 || sibhekisiphofayayo@gmail.com 
BA Hons. English and Communication (MSU), MA English Language and Comparative Literature 
(UFH) PhD Candidate (UP) 

mailto:sibhekisiphofayayo@gmail.com
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