Exploration on the impacts of climate change on traditional farming practices: The case of Mosesetjane Village, Limpopo Province, SA













ABSTRACT
Climate change is a continuous concern, particularly in the Limpopo Province, with many communities witnessing its negative impacts on traditional farming, severely impacting the community’s livelihoods and food security. It further contributes to socio-economic and health issues such as poverty, hunger, and malnutrition. However, communities use their locally based practices to adapt to changing climatic conditions. This paper identifies the community-based adaptive strategies that are used by traditional farmers to mitigate and cope with the impacts of climate change on traditional farming practices in Limpopo province. The study adopted a qualitative research approach and a phenomenological design, with a purposive non-probability sampling method where traditional farmers were chosen according to their experience in traditional farming and climate change. The study revealed that for the majority of rural areas, traditional farming is the main source of sustenance. However, changing climatic conditions pose a huge threat to traditional farming practices by reducing crop yield. Despite these challenges, traditional farmers utilize locally based practices such as weather forecasting, intercropping, crop rotation, and the use of organic manure to maintain their soil and its fertility. Indigenous methods are significant and continue to help traditional farmers to cope with the severe impacts of climate change. The study concludes that involving community members as key stakeholders in locally based mitigation and adaptation practices can strengthen climate change adaptation strategies and help achieve the Integrated Development Plan and Sustainable Development Goals of eradicating poverty, reducing hunger, and promoting health especially in local communities. 
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INTRODUCTION
Traditional or subsistence farming is an indigenous type of farming primarily practiced in both developing and underdeveloped countries, including South Africa. Singh and Singh (2017) note that in times of environmental degradation and the necessity for safe food production, traditional farming is gaining international attention as a source of sustainable food supply. Agroforestry, intercropping, crop rotation, cover crops, integrated crop-animal farming, slash-and-burn farming, and traditional organic composting are examples of common traditional agricultural methods (Hamadani, Rashid, Parrah, Khan, Dar, Ganie, Gazal, Dar & Ali, 2021). Traditional farming plays a vital role in the livelihood patterns of community members, as it is seen as a major source of food survival (Malapane, Musakwa, & Chanza, 2024; Modise, 2022).
Traditional farming provides numerous benefits that extend beyond agricultural limits such as ecological balance, community well-being, and time-tested knowledge systems. These benefits promote environmental health, economic resilience, and cultural heritage preservation (Reyes, Miyazaki, Yiu & Saito, 2020). While Das (2024) emphasizes that it contributes to the mitigation of climate change and environmental degradation by emphasizing ecological harmony. The emphasis on local knowledge and traditional practices guarantees that traditional agricultural systems are adaptive and resilient to changing conditions. Furthermore, its significance is most notable in the face of global issues like declining biodiversity and worries about food security. In many African communities, it ensures food production and food security. However, this type of food security is currently compromised by climate change extremes such as drought, unpredictable rainfall, and rising temperatures in most parts of South Africa’s Limpopo Province (Tirivangasi, 2018 & Rankoana, 2016).  
Climate change is impacting various aspects of life, such as health, agriculture, and socio-economic performance, particularly in rural areas. In South Africa, the effects of climate change are significant in subsistence rain-fed crop production, which is key to food security in rural communities. Traditional farming practices are endangered and heavily affected by unpredictable rainfall, intermittent drought, and rising temperature patterns (Gomez-Zavaglia, Mejuto, & Simal-Gandara, 2020). This situation is exacerbated by limited resources and a lack of understanding of the causes and impacts of climate change in traditional farming, particularly influenced by changes in precipitation patterns, insufficient groundwater, and soil fertility (IPCC, 2023). 
The manifestations of climate change leading to decreases in productivity and food security, resulting in poor economic performance, as some traditional farmers rely on what they eat and sell for survival (IPCC, 2023). Similarly, a study conducted by Ntuli (2023) revealed that reduced crop yields, shifting growing seasons, and increasing pest and disease pressure are just a few of the major issues that traditional farmers are facing as a result of climate change, endangering their livelihood and food security. This is also observable in Limpopo province where intense, prolonged heatwaves and drought, contribute to socio-economic and health issues such as poverty, hunger, malnutrition, and migration (Modise, 2026). 
METHODOLOGY
Study Area and Study Location
Mosesetjane Village is a rural community in Mokopane under Mogalakwena Local Municipality, which is a part of the Waterberg District Municipality in the South African province of Limpopo. Mokopane is situated in the northern region of the South African province of Limpopo. Limpopo shares borders with Mozambique, Namibia, Botswana, and Zimbabwe, with 79 396 households (Mogalakwena IDP, 2023). It is situated in latitude 24°11′2′′ S and longitude 29°0′46′′ E (Google Earth, 2026). 

Figure 1: A map of Mosesetjane village in the Limpopo Province, South Africa (Source: SA places, 2026)
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Climate of the study location
The climate in Mosesetjane village in Limpopo province has a mean annual maximum and minimum temperatures. Rainfall typically falls in November, December, and January, with an average of 490 mm every year. However, there are times where they experience earliest rainfall starting in September. In the winter, Mokopane receives less precipitation. As a result of the cold weather, July and August are typically dry (Marweshi, 2022).
[bookmark: _Toc231003668]Research approach and design
The study adopted a qualitative research approach together with a phenomenological research design to explain and provide more intimate understanding on the study in question. Teherani, et al (2015) describe qualitative approach as a strategy that focuses on gathering, understanding social phenomena through the analysis and interpretation of non-numerical data, experiences, beliefs and perspectives. In this regard, a qualitative approach was used to help the researcher to be able to collect data richly from traditional farmers. While phenomenological research design enables the researcher to explore and understand the lived-in experiences of traditional farmers.  
[bookmark: _Toc231003669]Population and Sampling
[bookmark: _Toc231003670]The study population was Mosesetjane community members under the Waterberg district of the Limpopo province. Mosesetjane falls under 216 villages with 79 396 households of the Waterburg district and is made up of three sections, which include Kgobudi section, Sekgoboko, and Mmalepetleke under the leadership of Chief Steve Kekana, who is predominantly Pedi and Ndebele speakers randomly (Mogalakwena IDP, 2023). The sample consisted of 10 local traditional farmers who reside in Mosesetjane village. The researcher went around the village recruiting traditional farmers between the age group of 35-70 years, as they are deemed as knowledge holders and have witnessed seasonal changes. They were sampled using purposive sampling and non-probability sampling techniques based on their traditional farming knowledge and experience. Therefore, purposive sampling served as a suitable sampling method since it allowed the researcher to select participants based on their expertise around the study in question. 
Data collection 
The researcher collected data using semi-structured in-depth interviews that were done face-to-face. The researcher used an interview guide and its vernacular (Appendix E&F) as a reference for conducting interviews and developing clear, relevant questions. The interviews were structured in a manner that holds the objective of the study, without ambiguity and verbosity. In addition, the researcher has done transect walks, note-taking, and audio recording during interviews.
Data analysis 
The data collected during interviews was analysed using the Thematic Content Analysis (TCA) technique to grasp the data provided by participants. Clarke and Braun (2017) explain thematic analysis as a method of analysing qualitative data to identify codes and categories, patterns and themes within the data. This tool was deemed to be suitable for the study as it seeks to explore and document how Indigenous Knowledge is applicable in adaptation to climate change. This implies that the collected data was coded and analysed through sub-themes to align with the study problem, aim and objectives. 

RESULTS
Perception of climate change
This section presents the findings on local perspectives on climate change and its manifestations from a young age until now. Through their local observations, participants observed considerable climate shifts over the last few decades. According to the community's perceptions and perspectives, rainfall patterns are unpredictable, with some years seeing little rain and others seeing a lot. Climate change is primarily manifested in an increase in temperature and drought. Respondents frequently use their local expertise to communicate their views and experiences over the years. They employ traditional knowledge to forecast weather patterns and changes. 

Participants’ responses about the perception of climate change included the following:
Participant 1 indicated that: “Many years ago, we knew the rain will start around September or October, then we would be able to prepare our fields to farm. However, recently rainfall is so inconsistent that it comes late or do not come at all during that year”. 
Participant 5 shared the same sentiment that: “Nowadays we are experiencing low rainfall, late rainfall or no rainfall at all. Certain crops that need early rain suffer during the times when rain comes late’’. 
Participant 6 stated that: “We used to plant use a traditional weather forecast prediction, because the rain was consistent and reliable, now you can plant and wait for rain that never comes. Sometimes the rain will come as early as expected to but along the way it stops raining it will rain again end later when our crops are already dead”. 
Meanwhile, participant 3 shared that: “Not only is rainfall a huge threat to traditional farming practices, but high rising temperatures also plays a huge role in degrading our ability to practice”. 
Participant 9 concur that: “Due to high temperature our crops are affected by lot of pests and locusts, making it hard for our crops to grow and produce like they are supposed to. If rain does don’t come our crops suffer a lot”. 
Participant 2 noted that: “Lack of rainfall and heat affects our daily traditional farming lives badly, without rainfall we cannot plant, and our crops die because of not having water”. 
Ultimately, participant 4 alluded that: “There is no balance of rainfall and temperature. You will find that at certain times there is huge amount of rain. Which lasts longer than we expect. This put traditional farming in a position of failure’’.   
Participant 7 further stated that: “Lack of rainfall typically makes our crops and vegetables to suffer. Vegetables like tomatoes need lot of water at the earliest or premature age, full of sun and rich soil. When we experience lack of rainfall, the soil cannot accommodate our plants as it hardens, eventually the plant dies before it can even produce’’.
Traditional farmers in Mosesetjane view climate change as a major setback in traditional farming practices. They attest that from their young age; they had consistent rainfall and moderate temperatures. They were able to plant without fail; however, recently there has been a huge shift in rainfall pattern. Farmers no longer experience the rain like they used to, many of them concur that they are unable to prepare their field in time as a result of unpredictable rainfall patterns. Other traditional farming alluded to the fact that lack and inconsistent rainfall causes pests. Crops die as they are eaten by locusts. 
Impact on crop yields and food production
Unstable weather patterns, such as rising temperatures, irregular rainfall patterns, and a lack of precipitation, have a direct effect on crop output and productivity. Due to the effects of climate change, the land becomes drier and less fertile, which damages crops. As a result, traditional farmers produce fewer crops than they had planned. 
Participant 5 notes that: “Our harvest are no longer the same as before, many years ago we used to harvest lot of maize and crops. Now we get very little sometimes nothing at all”.
Participant 3 reported that: “Crops needs rain to grow, since the rain come late then suddenly stop; crops grow well then eventually dry up and die”.  
Participant 2 indicated that: “Traditional farming calendar is no longer reliable because of erratic rainfall disturbing the growth of the crops ultimately leading to overall decline in productivity”. 
Participant 8 concurred that: “We stopped planting traditional seeds because they are not strong enough to survive changing climatic conditions. Traditional seeds no longer harvest enough so we have to choose crops that survive”. 
Participant 7 expressed that: “Crops struggle to grow and survive this heat”. 
Participant 7 again reports that: “We work very hard in the fields however our work doesn’t seem to produce. We try to plant as early as possible, if there is no sign of rainfall, we water our plants now and then, but our crops still die or produce little to nothing at all”. 
Participant 5 supports that: “The heat burns crops with leaves drying before they are fully mature, our crops no longer grow tall because of this heat”. 
Participant 9 observed that: “We plant and replant because our seeds rot and dry out in the soil, and the environment is drier than it was in previous years”.
Participant 1 reported that: “There are more pests than before. Pests no longer die in winter because of warmer temperatures and changing rainfall patterns reducing food our crop production”. 
Participants believe that shifting climatic conditions are to blame for the apparent drop in traditional farming production. This implies that traditional farming techniques, which mostly depend on consistent rainfall and mild temperatures, are becoming less productive due to climate change. According to the findings, traditional farmers report that as a result of changing rainfall patterns and consistently rising temperature their plants die at very immature age thus ending up not harvesting anything. Some show a huge concern they plant early and try to water their plants as much as they can, nevertheless their plants end up dead or producing little to nothing. 
Impact on food security
Climate change affects crop yields, resulting in insufficient family food supplies. Rising temperatures limit the effectiveness of traditional farming to the point where local farmers struggle to produce as much as they used to, resulting in poor food security. As a result, declining productivity in traditional farming pushes households to rely on market-purchased food, causing financial strain. 
Participant 2 reported that: “The food harvest does not last even for a year, our food productivity is reduced therefore the food supply in our household is no longer enough”. 
Participant 3 attests that: “Traditional farming in the past years used to feed us but today is no longer reliable. Although we farm, we still buy food to sustain us. However, there is a difference between the food we buy and the ones we plant. Traditional foods unlike the ones we buy are more nutritious”. 
Participant 8 notes concurred that: “Vegetable are no longer available from the fields; we have to buy from the market like everyone else”.
Participant 1 expressed that: “Hunger is worse than before, there are times where we don’t have enough food because we produce less than we anticipate. We end up having to use money which was assigned for other things. Poverty is catching up on us because of food insecurity”. 
Participant 6 indicated that: “Climate change is destroying our food culture. We no longer eat what our grandparents used to eat; our traditional crops are disappearing”. 
Participant 7 concur that: “Our children don’t know our traditional food because they are dying. Our fields no longer produce food like they used to. Growing up we used to eat yellow pap made of pumpkin however nowadays we can no longer eat those foods”. 
Participant 9 supports that: “We used to rely more on traditional food because of their diet however for the past years we eat less traditional food”. 
Participant 5 reported that: “Heat destroys our food, harvested food spoils too quick. Decades ago, we used to take our own maize to the shops in town; we exchange maize for maizemeal sometimes twice a month or once according to our crop production that year. They will give us maize meals until next year we exchange again”.
Traditional farmers in Mosesetjane can no longer produce like before, they raise huge concern that year by year their food production drops. These lead to food insecurity in Mosesetjane with many families now experiencing poverty and hunger. According to traditional farmers it has been years since they had higher crop yield and sufficient food to sustain their families for months. The community reveal that nowadays they can only produce food that lasts for a short period of time.  
Indigenous knowledge adaptive strategies
Indigenous people generally depend on their local knowledge and environmental indicators to forecast rainfall and direct planting choices, such as plant phenology, animal behaviours, and moon cycles. Farmers adjust by giving priority to crops that are more adapted to shifting weather patterns, this illustrates adaptability and local experimentation. Furthermore, traditional farmers use intercropping and diversification strategies to mitigate risk by distributing vulnerability across multiple crops. 
Participant 1 indicated that: “Before planting we observe at how the wind is blowing and if there are many butterflies, then we know the rain is coming. We also look at the flowering of certain trees then we will know the rain is coming”. 
Participant 6 concurred that: “If the wind is blowing from South to East, then we know there would not be much rain that season”. 
Participant 3 supported that: “Since we have started experiencing late rain, we no longer plant in October like we used to. We first wait for the first good rain then we plant afterwards”.
Participant 8 noted that: “We have shifted to drought resistant crops because they can survive better in dry conditions, we have now started using crops that can handle heat”.
Participant 5 reported that: “Our main strategy is to plant different crops together in the same place, so if the other one fails the other one survive. We mix maize with pumpkins; we no longer rely on one crop”.
Participant 4 asserts that: “We select stronger seeds that survive drought and heat to the next season, then if we planted certain crop here the next season we plant it on the other side. We do not plant the same crop in the same place every season”.
Participant 1 indicated that: “We have adopted the use of kraal manure to improve our soil. Mostly we use chicken dung because they are stronger than cow dung”.
Participant 2 affirm that: “We dig the land using our own hands and prepare the soil before we can start planting, then we would plant in rays and lines to improve the sustainability of our crops”.
These adaptation strategies are effective and as a result they are still used by the community. Hence, despite all the challenges brought by climate change traditional farmers continue to practice. Findings in this study reveals that they prepare the land using their own hands, using hoe, animal tractor and animal organic manure such as animal dung as fertilizers this help keep the soil fertile and nutritious. Finally, they water the land every now and again in times when there is little to no rainfall. In that way, the soil remains soft and suitable for planting. 
DISCUSSION
Crop yields and food production
Crop yields in traditional farming are heavily influenced by seasonally fluctuating rainfall patterns. If there is enough rainfall that comes early to nourish crops in their earliest to mature phases, crops will successfully grow and produce. Mazwi (2019) supports that in rural Limpopo, traditional farming is mostly rain-fed and depends very little on chemicals and machinery. Because of this, crop yields are extremely vulnerable to changes in the climate. However, even though rainfall pattern is the most perceived or known factor. Ubisi, Mafongoya, Kolanisi and Jiri (2017) concluded that prolonged droughts were viewed by subsistence farmers as the primary shock straining agricultural production; these droughts frequently result in low crop yield and significant crop failure.
Traditional farmers used early planting seasons in response to changes in rainfall, heat stress, and droughts. For sowing, it is crucial to determine whether the rain is consistent and sufficient to ensure enough soil moisture during planting. Planting too early may result in crop failure, but planting too late may reduce valuable growth time and crop yields. Shah and Wu (2019) substantiate that the advent of rainy seasons has a direct impact on farming management methods, particularly planting, which in turn has a considerable effect on crop productivity. These findings imply that climate unpredictability is affecting the sustainability of traditional farming methods of farming and worsens the decrease in crop productivity and household food security. 
Food security
Climate change has been identified as a continuous issue that undermines traditional farming, directly resulting in lower crop yields and food production. However, this affects not only food production but also shifts the stability of food security. The study's findings demonstrated that climate change undermines food culture in such a way that it puts financial pressure on households while also altering cultural food systems. Farmers can no longer grow or produce in the same way that they did in previous decades. Farmers consistently produce less than they anticipate, with other crops dying before reaching maturity. All these predicaments lead traditional farmers to now buy their own food rather than relying solely on food they grow.  
Traditional farming practices support livelihoods in a variety of ways, including providing food, lowering household expenses, and perhaps generating a small income through local sales. The study findings showed that many traditional farmers attest that they practice traditional farming for market reasons as well as to sustain themselves.  Seaman, Sawdon, Acidri and Petty (2014) attest that households lose a crucial safeguard against unemployment and poverty when traditional crops are lost. Lower crop yields put additional burden on traditional farmers limited financial resources, forcing them to buy food instead of using the money they make for other essentials. WHO and Alaimo, Chilton and Jones (2020). Poverty, hunger, and migration are on the rise as individuals no longer have access to enough healthy food to meet their nutritional needs. 
Indigenous knowledge adaptive strategies
Traditional farmers continue to use indigenous knowledge as a coping mechanism despite all these difficulties. Reyes-García, García-Del-Amo, Porcuna-Ferrer, Schlingmann, Abazeri, Attoh, Vieira da Cunha Ávila, Ayanlade, Babai, Benyei, and Calvet-Mir (2024) Acknowledged that local environmental indicators are used to read the signs and then assess the expected weather or climate conditions. The study findings revealed that traditional farmers often observe the direction of the wind as their way of predicting the rainfall pattern they should anticipate. If the wind blew from East to West, they knew there wouldn’t be enough rain that season.  Some participants noted that they can predict good rainfall by observing if there are many butterflies, as well as the appearance of a morning star which was a sign of a good rainfall season. The predictions turned out to be important since they enable them to maintain traditional farming practices (Ukhurebor, Adetunji, Olugbemi, Nwankwo, Olayinka, Umezuruike & Hefft, 2022).
Community members in the study have recognized and highlighted the value of using local knowledge to predict weather and climate. However, they do not simply employ weather prediction as a method for planting in shifting weather circumstances. They also emphasized the importance of crop variety and intercropping. Traditional farmers learned that growing two or more crops on the same piece of land is critical for soil improvement (Shah et al., 2019). Correspondingly, Kapayou (2022) agrees that farmers have historically planted ground nuts, pumpkins, or beans with maize. These pairings represented ecological understanding of plant compatibility. Similarly, respondents in the study report that when they mix crops, the soil remains stronger. This was clearly an indigenous method of managing soil health.
CONCLUSION
This study looked at how traditional farming methods in Mosesetjane community were affected by climate change. Traditional farming is the primary source of food and income in Mosesetjane community. However, the effects of climate change are seriously disrupting traditional farming methods. Climate change is a persistent worldwide issue. As a result, traditional farmers are no longer able to engage actively in traditional farming due to the consequences of climate change. Soil fertility, crop yields, food production, farming cycles, and food security are all directly impacted by climate change. The study's participants attest that compared to earlier decades; the shifts are more drastic and unpredictable. There is a greater reliance on purchased food because food supplies no longer span the entire year. Farmers continue to undertake traditional farming despite the growing environmental problems, demonstrating resilience through innovation and adaptation techniques. Traditional farmers can overcome these obstacles by using indigenous knowledge to predict weather changes and crop planting. To maintain their soil fertile and nurtured, they have embraced farming practices, including applying fertilizers and organic manure
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