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Reducing the herd size (as mentioned in the excerpts above) into a manageable size not only
releases some of the pressure on the livestock owners and farmers but it can also be used to
support livelihoods. This support can be in the form of selling livestock, or farm equipment to
get food for the livestock or selling the animals to support the farmers’ livelihood (Eakin, 2000).
Therefore, the livelihood as well as the severity of the climatic changes plays a role in the
choices that the farmers make with regards to the carrying capacity. Stock reduction as a coping
strategy may also be beneficial for the grazing area. Respondent 4 indicated that during the
drought season they let some of the camps rest for months in order to allow it to recover and to

alleviate further land degradation.

Farmers in Makolokwe and Touws River valley have different views on how land degradation in
their communities related to livestock grazing. In Makolokwe, farmers do not put emphasis on
resting pasture of land in order to avoid degradation. This communal community has had to
rotate and move about their livestock for grazing which has meant less degradation on pastures
of land. However, Touws River valley as a commercial farming community relies on assuring

that they constantly rotate their livestock as the area experiences degradation.

Although in communal areas a large herd of livestock is normally associated with wealth,
farmers emphasize the importance of knowing when to increase and decrease livestock. As
Respondent 6 said “It does not help you to boast and say you have 100 cattle but come winter
they all perish”. Therefore, it is important to be flexible and to use the best strategies to ensure
sustainability of the grazing area and longevity of the livestock. Wealth alone should not be the
driver of how to run a successful farming experience. Although farmers in Makolokwe and
Touws River valley have different experiences in farming, they may want to be sustainable in

their farming practices.

5.2.3 Hope and faith
The attitude of farmers was also of interest in this study. In addition to practical strategies such

as subsidizing food and reducing carrying capacities of livestock, farmers talk about the
importance of hope and faith. It is important to acknowledge that there are some coping methods
which seem daunting to those that may not understand them. Together with hope and faith, plans

are just as important because they assure that there is progress in a situation. Therefore, the better
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the plan of action, the greater chance there is for the sustainability of resources. In an article by
Saal (2018) titled “A farmer who loses hope is dead”, a farmer said that he has come to terms
with the new changes and is hopeful that the rain will return. This is similar to what respondent 4
in the above excerpt has also stated. Marotz-Baden and Colvin (1986) found that spiritual
support and faith was an important strategy for rural farmers. Similarly, a study conducted by
Light et al. (1990), found that 87% of farmers in the midwest state of America who took part in
the study mentioned that faith and God was a coping strategy to problems and difficulties.
Furthermore, 62% of farmers stated that they participated in church activities and 70% of
farmers reported that they attended church services (Light et al., 1990). Therefore, although
farmers have practical adaptive strategies, faith and plans (not schemes) according to respondent

4 work hand in hand.

Believing and having faith and hope requires patience and a long-term approach. Most of the
farmers in the current study outlined numerous ways in which they cope with the winter and
summer months and what they do to sustain their livestock (and in other instances game), but

respondent 4 emphasized the importance of an attitude of hope and faith in the future.

“Nee (no), [laugh], faith. You know you can’t do nothing without faith. It’s difficult, but
we try to stay on our feet every day. Doesn’t matter what challenges you get, you must
just face it and move forward. Some days you don’t even wanna get out of bed in the
morning, cos what you gonna do? But then the next day something nice happens or
positive and then you get some energy to go forward again. So, your plans must never dry
up. You must always have a new plan, but not schemes, PLANS.” (Respondent 4- Touws

River)

5.3 Relationship between local and scientific knowledge
According to Calder and Ziervogel (2003) and Thomas et al. (2007), rural livelihoods have been

affected by climate variability. Bryan et al. (2009) further pointed out that perceptions and
education build on the individual’s awareness of the various adaptation strategies available.
Therefore, the quality of the perception that farmers may have is of importance (Ayal and Filho,
2017). Furthermore, Roncoli (2006) explains that the knowledge that people have presently

about climate directly relates to the perceptions that they have.
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5.3.1 Rainfall variability and perceptions of communal and commercial

farmers
Farmers in Touws River valley and Makolokwe have all indicated that climate has been

changing in their environment and that their livelihoods have been affected. Farmers have used
the knowledge that they have gathered over the years to facilitate future planning for their

farming practices.

There is a strong relationship between the perceptions of the respondents and their experiences.
Sustainability and protection of our environment are also important aspects which a respondent
mentioned. Although environmental changes are occurring, it is still the land wuser’s
responsibility to ensure that the process of sustainability is maintained. “Sustainability has to

start at the soil level” said Respondent 3 from Touws River valley.

Multiple oscillations are known to impact upon rainfall patterns in southern Africa, such as El
Nifio and the Southern Annular Mode (Ambrosino et al., 2013). Most of the farmers in the study
associate El Nifio and drought with climate variability. The experiences that the farmers in
Makolokwe and Touws River valley have had with regards to rainfall patterns has also built on
the perceptions that they have about the significance of rainfall as well as the changes that have
occurred as a result of the availability of water and lack of rainfall. Water is an important
resource as well as a limiting factor as mentioned by some of the respondents, affecting

livelihoods, livestock and natural vegetation.

Rainfall in Makolokwe and Touws River valley has been very variable in the past 20-30 years.
When looking at the scientific data at first glance it might seem like the dry seasons which are
shown in Figure 13 and Figure 15 are significant. In Makolokwe, the respondents mentioned that
rainfall during the winter season (June, July, August) has decreased since the 1960s. What is
important here is that the change is real as reflected in the data. Statistical significance tells us
the likelihood of whether the change is as a result of random chance, or major shift such as
climate change. In this case, it is not statistically significant because there is no long-term shift.
A report by DEA (2016) showed that there was no statistically significant long-term trend in
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rainfall in the North-West province. However, there has been a reduction in winter rainfall over
the respondent’s lifetime. So, despite not measuring rainfall, their perceptions are borne out by
the data. Furthermore, Lunde and Lindtjorn (2013) said that an increase in annual rainfall
resulted in an increase in cattle numbers, however with a decrease in rainfall it would be
expected that there would be a decrease in cattle or livestock, but Figure 17 and Figure 18 show

that farmers in Makolokwe were willing to increase livestock with a decrease in rainfall.

In Touws River valley, respondents indicated that water is a limiting factor in their environment.
These farmers have also taken rainfall seriously which is reflected in their detailed record of
rainfall and their consideration of how to respond to drought in such a way as to fully sustain
their livestock and game. Farmers further mentioned the drought period (2015-2017) year which
is also reflected in the rainfall data (Figure 15). Similarly, Richman and Leslie (2018) indicated
that there was a severe drought period of 2015-2017. Temperatures from 2011-2015 were the
warmest globally, which may have had an impact on precipitation in the different regions of
South Africa. Furthermore, data from Richman and Leslie (2018) also showed that there has

been a reduction in rainfall in South Africa as whole.

5.3.2 Environmental changes facilitate adaptation and coping strategies
The local knowledge of livestock owners and herders about the changing trends in their

environment as well as the culture of the area they live also add up to the perceptions that they
have about climate variability. At the same time, Turner (1999) adds that, the composition of
farming practices in a particular area is not only a result of “ecological imperatives”, but that the
economic and social statuses of livestock owners also play a role. In Makolokwe in 2006 the
number of livestock was considerably lower than today (See Figure 11and Figure 12); however,
in 2016 there were increases in the number of livestock for both cattle and goats. Thus, although
there were environmental constraints, farmers were still willing to increase the number of

livestock.

Therefore, the environmental changes in the area of Makolokwe did not merely alone affect the
composition of the livestock. Local knowledge, culture, and social status played a role in the

farmers increasing their number of livestock throughout the years. Social status is also an
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important element in any community as there is a great association with livestock and wealth.

Thus, livestock farming is seen as a good investment by the farmers.

At the same time, individual farmers in both contexts have adapted to changing environmental
conditions by decreasing their number of livestock in order to keep the size manageable.
Adaptive responses such as intent, role of government, scale, timing, duration, form, and effect
are imperative for prevention and mitigation purposes to climatic disturbances (Smithers and
Smit, 1997). Subsidising as an adaptation method seems to have been taken on board by all
farmers due to the environmental changes that have been occurring. In describing this, the word
‘support” may be better than ‘subsidize’ as it is a word that broadens thinking about methods of
subsidising. The winter months as mentioned by the respondents posed significant challenges.
Financially and emotionally, subsidising or support has taken a toll on the farmers in both
Makolokwe and Touws River valley. It was interesting to see how a change in climate could
cause farmers in Makolokwe to feed the livestock chicken manure knowing that it might be
dangerous. Mapfumo et al. (2013) said that communities often struggle to respond appropriately
to climate change impacts because of lack of resources, information, and new technologies.
Thus, with the correct and sufficient support farmers could potentially avoid dangerous methods
which affect their livelihoods.

In the Touws River valley, farmers have had to change their livelihoods and adapt their lifestyle,
with some even moving away from livestock to vegetables or game. They also actively support
their livestock (and game) animals during dry seasons. There was a sense that expert or scientific
knowledge could be helpful. As one of the respondents in the Touws River valley stated “I think
that is one of the biggest concerns that we’ve got, but what do we do? We can manage it if you
help me manage it. I will appreciate it. “(Respondent 1- Touws River valley). This suggests that
() they may be struggling tremendously and need extra help which could help them cope with

the changes, and (2) that although they have some support it is not enough.

Not only are farmers using practical adaptation methods, but farmers also lean on their hope and
faith as a way to cope with challenges in the farming process. Although the interviewed farmers
did not focus intensely on this topic, it was clear that they did lean on their hope and faith to cope

with the environmental changes. Literature does not cover this extensively as an adaptation
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method, however reports by Saal (2018) and Etheridge (2018) focused on how hope helped

farmers through the trying times.

5.4 Summary
The adaptation strategies adopted by farmers in the two areas were similar in some ways, with

differences as well because they are located in different environments and have different options
available to them. Commercial farmers had more options than communal farmers, although not
necessarily better knowledge of climate variability science. Both communities subsidised with
alternative food such as Lucerne in the dry winter months. Natural feeds such as reeds were
common in Touws River valley, whereas in Makolokwe drastic and potentially dangerous
measures were used to support the livestock. Farmers also opted to reduce their livestock in
winter. This strategy allowed for farmers to sustain their grazing areas. A significant finding is
that although there was insufficient rain, some respondents in Makolokwe did not reduce their
livestock but rather kept increasing it as this is their livelihood. There is an embodied
relationship between the local and scientific knowledge as their ideas are imbedded.
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CHAPTER 6: CONCLUSION AND
RECOMMENDATIONS

6.1 Summary of Findings
Across southern Africa, water is a limiting factor in the farming industry (DEA, 2011). Without

sufficient water during the growing season, plant growth is affected (Wang et al., 2013), and as
net primary production of vegetation is closely related to precipitation (Chamaille-Jammes et al.,
2006) water scarcity can have a major impact on rural livelihoods associated with agriculture.
According to Thomas et al. (2007), rainfall variability is common in South Africa, and these
changes in rainfall patterns impact socio-economics and the agricultural sector. Hendricks and
Witbooi (2016) described 2015 as the worst drought year that South Africa has ever experienced,
while farmers also indicated that they had been experiencing insufficient rainfall and high

temperatures.

Livelihoods are affected by the variability of rainfall, with wet years leaving farmers less
vulnerable and dry years leaving farmers more vulnerable. Calder and Ziervogel (2003) suggest
that climate variability has affected rural livelihoods, and as a result of these shocks and stresses
households have become vulnerable. Farmers in Touws River valley and Makolokwe used
subsidising and stock reduction as the main adaptation and coping strategy. Both farmers could
support their livestock during dry periods using Lucerne. However, there were some differences
in natural resource availability as cattle in the Touws River valley often grazed reeds, while
communal farmers rotated in their region to find new grazing areas. Because of their socio-
economic status, dangerous methods were sometimes used to support the animals in Makolokwe.
Communal farmers have to rotate livestock grazing land due to communal land tenure, while this

option is not available to commercial farmers on private land.

Farmers in both regions indicated that insufficient rainfall and less suitable grazing affected their
livelihoods. Furthermore, Turmer (1999) showed that livestock plays an important role in
finances, social status, commodities and units of production. Figure 30 below provides a
summary of the different aspects that were affected by environmental changes in Makolokwe

and Touws River valley, and how these changes cascade through the farming community in
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terms of impact on farming and adaptation strategies. These environmental changes affect
precipitation, grazing potential, livelihoods and the adaptation strategies selected to ensure

survival.

As adaptations may differ from place to place over time, the strategies utilised by one
community may not necessarily be effective and relevant to the next (Elum et al., 2017). Touws
River valley and Makolokwe are testament to this theory. The carrying capacity of livestock in
both communities differed in summer and in winter. Furthermore, the support that farmers gave
to livestock was also different in summer and winter. Thus, the adaptive ability to climate
variances may be closely linked to the capabilities to cope with stress placed on livelihoods
(Thomas et al., 2007). Consequently, Rust and Rust (2013) mentioned that precipitation affects
net animal revenue, with linear revenue in large farms and a decrease in revenue for small farms.
What is significant in the study is that there are human-environmental relations which are
intertwined in the different farming activities. Therefore, adaptive responses which often stem
from the perceptions that people have can prevent further climatic disturbances (Smithers and
Smit, 1997).
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6.2 Conclusion
The findings of the study contribute to discourse on applied geography on human management

responses to environmental changes in South Africa. The findings show that there is an inherent
and apparent human-environment relationship in the local and scientific knowledge. The local
and scientific knowledge build on the understanding that people have about their environmental
changes (Ayal and Filho, 2017). What was apparent in that study is the study is that socio-
economic aspects played a role in how farmers understood and adapted to environmental
changes. Generally, all farmers indicated that environmental changes were present and
represented a challenge to their livelihoods. Rain was most commonly the cause for concern and
was said to have been variable (Thomas et al., 2007). Unfortunately, farming practices were
greatly affected by insufficient rainfall as it had an impact on vegetation productivity and

therefore the carrying capacity of livestock in communal and commercial farms.

Despite the differences in resource availability, communal farmers in Makolokwe were as well
(or potentially even more) aware of variations in rainfall patterns than the commercial farmers.
The study showed that they have an intuitive, long term understanding of the land they farm. In
contrast, the commercial farmers were more likely to collect their own rainfall data but did not

necessarily reflect on it in terms of change.

Farmers from both regions indicated that in the winter months there was a requirement for more
external feed, which consequently meant more costs in terms of keeping the livestock. However,
in the summer months there is more natural grazing, with less support required for the livestock.
Where the carrying capacity is concerned, in the winter months respondents indicated that there
is low carrying capacity, whereas in the summer months, there is high carrying capacity for

livestock.

Interestingly, culture and lack of opportunities play a major role in determining stock patterns in
communal area and is potentially tempered by socio-economic circumstances. Due to high
unemployment rates at the time of the study, people may be increasingly dependent of traditional
livelihood strategies such as communal farming. As a result, despite limited grazing land, people
within Makolokwe elected to increase their livestock numbers. In this case, culture was even

more important than environmental factors in terms of decision making. This potentially
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increases the vulnerability of communal farmers to climatic variability and climate change as
they cannot respond logically by reducing stock when environmental conditions are not
favourable. Furthermore, the vulnerability of communal farmers is further exacerbated by the use
and access to common lands. The success of individuals is ultimately determined by the actions

of the group because grazing land is shared.

When considering both commercial and communal farmers, it becomes clear that vulnerability to
climatic variability is affected by land tenure and resource availability (Figure 31). While
communal farmers may be negatively affected by increases in livestock numbers, they are able to
move their livestock to new areas when grazing is depleted. In contrast, commercial farmers
cannot do this because of private land ownership. On the other hand, communal land is open to
abuse, and it can be difficult for a farmer to decide to increase their herd or to improve the land

(e.g. by putting in a borehole or growing pasture) (Figure 31).

There are different adaptation strategies and while both farming communities may supplement
feed at cost, access to capital gave commercial farmers more options. Commercial famers could
respond more quickly to adversity by diversifying into other farming sectors such as crops and
could also invest in game farming. Other strategies for commercial farmers included using
borehole water to feed animals or to irrigate land to grow their own Lucerne. Some farmers in

the Karoo used solar power and reverse osmosis systems to desalinate non-potable borehole.

Although communal and commercial farmers in this study are located in different environments,
there is a significant relationship between their perceptions about their environment, the
experiences they have had in the past, livelihoods, and how they respond to the environmental

changes.
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Figure 31: Schematic diagram of differences in farmer’s vulnerability to climatic variability as

affected by land tenure and resource availability. (Source; Author, 2019)
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6.3 Recommendations
For further research purposes and to further understand the human-nature relationship, 1 would

recommend that:

Cultural norms and how these impacts on perceptions and responses to climatic variability in
other parts of South Africa could be investigated. A further look at how the age, gender, and
culture of farmers in different parts of South Africa on how they understand climate variability
and climate change and how it has affected them.Other biomes in South Africa could be looked
at to see how coping and adaptation strategies vary. Certain parts of South Africa are likely to
have better grazing opportunities; therefore, it would be interesting to see what constraints these
farmers in such communities may face and how they adjust adaptation strategies. Most of the
farmers in this study mentioned drought as one of the factors that affected farming practices and
their livelihoods. Other impacts if droughts in other regions of South Africa could be used to see

how farmers adaptations strategies change depending on the severity of the drought.
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Appendix A: Semi- structured questions for farmers

Please answer the questions below:

1. Age:
20-30[] 30-40[] 40-50] 50-60[ ]
60 and above []

2. Gender:

Male[ ] Female []

3. How long have you stayed in the area?

4.

Type of livestock? Number of livestock | Number of livestock

you have? you have had for the
past 10 years?
Cattle
Sheep
Goats
Other

5. How often do you take the livestock to the field for feeding
purposes?
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6. What is the main water source for the livestock?

7. What do you understand by the term climate variability?

8. How do you think the environment has been changing in the past
years?

9. Do you think that there has been an increase or decrease in the
amount of grasslands around the area?
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10. What are the challenges that you face on a daily basis with the
livestock, especially in the field?

11. How do you cope with climate variability?

12. Are your coping strategies for summer and winter different?
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Appendix B: Questionnaire for farmers

Please select the correct box below:

YES

NO

I DON'T
KNOW

MAYBE

There has been little rain in the area.

The streams and canals are drying up.

There is less vegetation compared to the
past.

There are high numbers of livestock dying
due to starvation.

Humans are responsible for the vegetation
changes occurring in the area.

There has been increasing temperatures
throughout the past years.

Livestock could be influenced by the
climate variability induced diseases.

An increase in temperatures could have an
influence on the lives of livestock.
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Appendix C: Consent form

Consent Form

Please initial box
Project: Climate variability: Human management response to environmental changes in
Makolokwe and Touws River

Researcher: Semakaleng Llale
Supervisor: Dr Suzanne Grenfell

1. I confirm that | have read and that | understand the information sheet explaining the
above research project and confirm that | have had the opportunity to ask questions
about the project.

2. lunderstand that my participation is voluntary and that | am free to withdraw at any
time without giving any reason or negative consequences for me. In addition, should |
not wish to answer any particular question or questions, | am free to decline.

3. lunderstand that the information given will be protected, e.g. by using pseudonyms for
all the individuals interviewed and those mentioned in such interview.
4. | hereby give permission for an audio-recording of the interview.

5. lagree for the data collected from me to be used in this project and publications.

6. |agree to take part in the above research project.
ettt e ettt et eaaa (full names of participant) hereby confirm that |
understand the contents of this document and the nature of the research project, and | consent
to participating in the research project.

Participant (Signature) Date

Researcher (Signature) Date
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Copies: Each participant will receive a copy of the signed and dated version of the consent form and information sheet. A copy of
these forms will be filled and kept in a secure location for research purposes only.

Appendix D: Information Sheet

Information Sheet

Project: Climate variability: Human management response to environmental changes in
Makolokwe and Touws River

Researcher: Semakaleng Llale
Supervisor: Dr Suzanne Grenfell

The research mainly focuses on management as well as the adaptation strategies by different
communities. What | seek to do is to understand and explore how human management
responds to climatic changes which have been occurring in the community. You have been
selected to participate in this research because you are a part of the community. Participation
is voluntary and you are entitled to withdraw your information at any time if you do decide to
take part in the research. Your name will not be used in the project without your consent. You
will not receive any payment for participating in the project.

If you seek further information, do not hesitate to contact me or my supervisor.

Researcher: Semakaleng Llale Supervisor: Dr Suzanne Grenfell
Email: 3275768 @myuwc.ac.za Email: sgrenfell@uwc.ac.za
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