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Fredelien Kotze offloads
a sheaf of rooibos at
the Heiveld’s tea court.
Photo: Bettina Koelle.

Bet Sass proudly holds
a sheaf of her rooibos
tea. Photo: Bettina
Koelle.
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ABSTRACT: Agriculture in southern Africa is predicted to
be particularly severely affected by climate change, and
hence is considered a priority area for creating an
enabling environment for adaptation. The study
presented here, based in the arid Suid Bokkeveld region
of South Africa, aims to increase the resilience of smallscale tea farmers in responding to climate change,
using as a starting point existing local adaptive capacity,
while recognising the utility of external knowledge such
as climate projections. Using participatory research
methods as well as biophysical monitoring of rooibos
tea (Aspalathus linearis), results presented in this
article show current and projected impacts of climate
variability and climate change, as well as current
adaptive strategies and gaps, or constraints, in farmers’
ability to adapt.

Introduction
he Intergovernmental Panel on Climate Change
(IPCC), as well as numerous authors (e.g.
Aggarwal et al., 2004; Antle et al., 2004;
Easterling et al., 2004; Easterling and Aggarwal, 2007;
Fischer et al., 2002; Jones and Thornton, 2003; Parry
et al., 1999; Parry et al., 2004; Parry et al., 2005; Reid
and Vogel, 2006; Seo and Mendelsohn, 2007; Thomas
et al., 2005), document significant and worrying
climate change impacts on agriculture (both
experienced and projected). The latest report of the
IPCC predicts critical negative yield impacts in areas
where food security is already challenged and the
natural resource base is already poor (Boko et al.,
2007; Easterling and Aggarwal, 2007). Such areas
certainly include southern Africa, explaining in part the
enhanced activity in science and policy of late to
address the effects of climate change on agriculture in
the region. Responses to climate change in agriculture
in South Africa have, however, generally been
presented in rather top-down, sectoral ways, with
limited recognition of the extent to which adaptation to
climate change is often a simple extension of existing
risk management activities (Easterling and Aggarwal,
2007).

T

This article describes the implications of climate
change for small-scale rooibos (Aspalathus linearis) tea
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farmers in western semi-arid South Africa. It further
discusses the ways in which farmers are adapting to
current climate variability, aspects of which are
projected to be more frequent and/or more severe in
the future. Although recommendations are made to
build resilience to climate change amongst these
farmers, the study uses as its starting point existing
knowledge regarding adaptation to climate risk,
cognisant of calls such as those of Mortimore and
Adams (2001), Thomas et al. (2005) and OsmanElasha et al. (2006) systematically to understand
indigenous adaptive capabilities. Adaptive strategies
of particular significance are in situ conservation and
promotion of agricultural biodiversity, as well as soil
and water conservation using existing (and often longused) practices. It should be emphasised that local
knowledge is certainly not seen, here, as being in
opposition to external knowledge, rather it is
understood that the two can co-exist in productive
ways.

it is highly variable morphologically, and has tended to
be treated taxonomically in varying ways (Van der Bank
et al., 1999). Van der Bank et al. (1995) make a first
attempt at characterising genetic diversity in
Aspalathus linearis, partly in response to the
recognition that genetic integrity of various types may
be at risk. A range of wild forms and varying tea types
(including red, black, grey and red-brown) are
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Study site and methods

Aspalathus linearis (Burm.f) Dahlg. (rooibos tea) is
indigenous to the Fynbos biome. Characterisation and
classification of the species can be challenging, since
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Figure 1: The Suid
Bokkeveld study area,
South Africa. Source:
Cowling et al., 1997.
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The small-scale farmers of the Suid Bokkeveld make
their living from small stock (e.g. sheep and goats)
and indigenous rooibos tea production on the droughtprone western margins of the Karoo plateau in the
Northern Cape Province, South Africa (Figure 1). The
area lies within the transition zone between the Fynbos
and the Succulent Karoo biomes (Cowling et al.,
1997). Both biomes have great ecological significance.
The Fynbos biome, comprising 71,337km2 of the
extreme south-western and southern parts of southern
Africa, coincides spatially with the Cape Floristic
Region – recognised as one of the world’s major
floristic kingdoms (Cowling et al., 1997). The biome
comprises approximately 7300 species, of which more
than 80% are endemic. The Succulent Karoo biome,
occupying western arid South Africa and Namibia,
comprises more than 5000 species, of which more
than 50% are endemic (Milton et al., 1997). In the
Suid Bokkeveld, at the transition zone, winter rainfall
of between 150 and 300mm supports Fynbos
vegetation on soils derived from Table Mountain
Sandstone, and succulents, geophytes and shrubs on
the clay loams derived from Bokkeveld and Karoo
series sediments. Figure 2 shows average monthly
rainfall and temperature for the region, derived from
the Climatic Research Unit observations dataset (New
et al., 2000).
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Left:
Figure 2: Average
monthly rainfall and
temperature for the
Suid Bokkeveld. Source:
Climatic Research Unit;
New et al., 2000.
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Rooibos protected by
natural belts of
indigenous vegetation.
Photo: Rhoda Louw.
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described, including one of the red tea types – the
‘Rocklands’ type – which is the only tea type selected
for commercial cultivation (Van der Bank et al., 1995).
In the case of the red tea types, leaves turn red and
aromatic on drying, enabling commercial use (Van der
Bank et al., 1995). Debate still exists as to the
characteristics and numbers of wild tea types. At least
four wild populations were found in the study area by
Louw (2006). Sprouting and seeding aspects, as well
as possibly associated resilience characteristics of
different types of rooibos, will be discussed later.
As mentioned earlier, livelihood systems for the
farmers in the Suid Bokkeveld comprise rooibos tea
cultivation (both wild and cultivated types) and
livestock. Formal education levels in the area are fairly
low, and employment opportunities for unskilled
workers are limited (Malgas et al., 2007). The study
described here focused on the farm members of a
particular rooibos farming co-operative, the Heiveld Cooperative. Almost all Heiveld members are non-white
small-scale farmers. Malgas et al. (2007) observe that
‘Most small-scale farmers work for between one and
six months tending their own crops and livestock on
land that they own … The rest of their time is spent as
seasonal labourers on neighbouring farms or further
afield’ (p. 3). Heiveld members are typical of such
varied livelihood bundles per family and farm, although
the main Co-op commodity is rooibos. Thus, this
article will focus mainly on rooibos but will also
describe climate impacts on stock and other livelihood
strategies (e.g. wage labour on neighbouring farms), in
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acknowledgement of what Anseeu and Laurent (2007)
refer to as pluriactivity.
In recent years local farmers have begun to redress
the endemic poverty of their community by exporting
high quality organic rooibos to niche fair trade and
organic markets in the northern hemisphere. The
Heiveld Co-operative was organised to assist smallscale growers from the Suid Bokkeveld in producing
and marketing both cultivated and wild rooibos tea
(Malgas et al., 2007). The co-operative was formed in
2001 with the assistance of the Environmental
Monitoring Group (an NGO) to facilitate better market
access. The Co-op produces approximately 40 tons of
rooibos a year, and exports to seven countries; thus
providing a significant source of income to members
(although, as noted above, farms typically have other
income sources as well).
In line with the requirements of organic markets, Co-op
farmers use organic production methods and practise
sustainable harvesting and farming methods that
conserve biodiversity, soil and water. Community-based
efforts to reduce soil degradation (for example, the
erection of windbreaks using indigenous plant
material) and enhance soil carbon have shown
promising initial results. These efforts have been
further supported by local NGOs and university-based
researchers within the context of a Participatory Action
Research approach. As local ‘problem holders’, who
must respond to problems related to the sustainability
of their farming enterprises, the farmers have been
supported in their efforts to define research questions
and to design and implement potential solutions.
Central to this approach is knowledge sharing with
other farmers (Oettlé and Koelle, 2003), as well as
regular reflection to enhance learning from experience
and inform future actions.
As part of the World Wide Fund for Nature (WWF-SA)
funded study ‘Increasing the resilience of small-scale
tea farmers in responding to climate change’, focus
groups were formed with small-scale farmers from the
area using a decision/activity calendar methodology.
One focus group was formed per farm in attendance –
usually between 6 and 10. All farms represented were
members of the Heiveld Co-op. The groups met
iteratively to identify the impacts of climate extremes,
during the 18-month period January 2003–June 2004,
on rooibos tea farming systems, as well as other
livelihood strategies considered to be important. This
enabled the identification of existing and desired
adaptation measures and the identification of gaps
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(institutional, training, knowledge) in farmers’ ability to
undertake suitable adaptation strategies in the light of
climate risk. Such an ‘analogue’1 method provides an
indication of impacts and adaptation possibilities
regarding future climate change, particularly since
predicted climate changes of concern for the area (see
below) are already being reported.
During the project’s lifetime, wild populations as well
as cultivated fields of rooibos tea were monitored and
periodic assessments of their status in terms of
resilience to climate risk, and to pests and pathogens,
were undertaken. Wild rooibos has traditionally been
cultivated in the area by poor landless people and is
harvested less frequently due to its slower growth.
Observations of the relationship between precipitation
and phenology sheds light on the feasibility for wild
rooibos tea to act as a monitoring species for the
effects of climate change. In addition, the study shows
how wild rooibos responds to changing weather
patterns – allowing scientists and farmers to ascertain
the long-term effects of predicted climate changes on
wild rooibos and plants similar in form and function.
Finally, in the ongoing study (five years and continuing),
farmers have worked with researchers to monitor onfarm climate conditions (through keeping rainfall
records) and climate impacts on farming (measuring
2003

Jan

What do you
remember about the
weather conditions
for this period?

Dry and windy

What were the
impacts of the
weather conditions
for this period?

Water shortages for
people and
livestock; tea
production low;
forage shortage;
poor road conditions
as a result of
drought (potholes);
livestock mortality

Feb March
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plant growth, for example, of cultivated versus wild
rooibos), and to identify successful adaptation
strategies. Climate conditions, impacts, and
adaptation strategy track records are reported on and
documented regularly. Farmers and researchers
consult frequently, and farmer groups discuss
observations and compare data amongst themselves.
A record of rainfall data for each participating farmer is
being made available for use in national datasets and
other relevant modelling databases.
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Further work on refining the bioclimatic envelope for
different types of rooibos is planned, to be combined
with improved climate change scenarios, to better
quantify climate change impacts on rooibos. A key
focus here is the possible shift in areas suitable for
rooibos growth under different climate change
scenarios, and how farmer adaptation may be
supported under such conditions.

Current and future climate and
impacts for the Suid Bokkeveld
area
The Suid Bokkeveld experienced severe drought in
2003, due particularly to late starts and dry spells
experienced during the critical winter rainfall season.
To illustrate, Louw (2006) collected rainfall data for the

April
First rain, but
insufficient

May

June
Small amount of
rain; below average –
insufficient to plough

July

August

September
Increased fire risk
(due to dryness);
financial hardship

Figure 3: Example of a
2003 climatic calendar
prepared by Suid
Bokkeveld small-scale
farmer group.
Oct

Nov

Dec
Small amount
of rain

Thunderstorms
Pest infestation:
ticks affecting
livestock

Unable to plough;
reduced work
opportunities

Stock
condition
poorly affected

How did you respond
to these conditions?

Reduced stock;
dipping

Land preparation
and wind erosion
prevention measures

Supplemental
feed provided
to stock

Were there
responses you
would have liked to
have undertaken but
could not?

Would have liked
to have ploughed

Would have liked to
have prepared more
areas of land

Why were you
unable to undertake
such a response?

Insufficient soil
moisture

Increased fire risk
(due to dryness);
financial hardship

Would have liked to
have prepared more
areas of land
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farms Landskloof to the south of the study area, and
Glen Lyon to the north. Compared to the ‘normal’
average monthly amounts that would be expected for
the area (see Figure 2), for 2003, Landskloof received
almost 0% of its normal winter rainfall up until August.
Landskloof thus effectively missed almost an entire
winter season of rain. Glen Lyon received a third of its
normal expected rainfall in April, a third in May, almost
0% of normal in June, and a third of the normal rainfall
in July. Like Landskloof, Glen Lyon finally received
substantial rainfall in August, late in the winter rainfall
season.
The drought adversely affected agriculture and
livelihoods in a number of ways, which can be
described in part by direct biophysical monitoring of
rooibos stands, and also with reference to the climatic
calendars kept by farmers for the 18-month period
January 2003–June 2004. A simplified example of
such a calendar (illustrative rather than representative)
is shown in Figure 3. It describes climate conditions
per month, the impacts of such conditions,
response/adaptation strategies, and adaptation
strategies that were desired but were not achievable.
Impacts described by all farms are considered below.
As mentioned earlier, given that farms engage in
multiple livelihood activities, impacts noted were not
just direct impacts on rooibos yield, but also indirect
impacts, as well as impacts on other livelihood
strategies.

Spreading fermented
rooibos to dry in the
sun. Photo: Noel Oettlé.

With reference to the example in Figure 3, monthly
weather conditions have had specific effects, not only
directly on agriculture but also on activities which in
turn impact on agriculture and livelihoods.
All responding farms observed severe drought impacts
for the period May–July 2003. All farms observed
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drought stress in their tea crops, mostly in the form of
diminished yield. Drought and water shortages in
January 2003 had severe implications for human and
stock consumption and production. In addition,
weather conditions contributed to increased frequency
of potholes in roads, complicating transport. It was
argued in the group that the tick infestation that
affected livestock in April was a direct result of the
pattern of weather events of the previous several
months (below average rainfall and dryness, followed
by insufficient yet intense late summer rainfall in the
form of thunderstorms). Farmers were able to respond
(in this case) by stock reduction and dipping.
In June, below average winter rainfall prevented
farmers from ploughing. Additionally, insufficient rain
during this critical period adversely affected off-farm
work opportunities. One response from farmers was to
take measures to prevent wind erosion of the dry
soils, but they were prevented from preparing and
protecting more land in this way due to increased fire
risk and financial constraints. Finally, in December,
continued below average rainfall for the year resulted
in livestock being in a poor condition, to which farms
responded by providing supplemental feed.
All farms surveyed reported climate-related heat stress
to livestock, livestock water shortages (related to
rainfall, without supplemental irrigation), and climaterelated increases in pests and pathogens (affecting
rooibos and stock). All farms further reported
uncertainty in the timing of agricultural activities as a
direct result of late starts to the winter rainfall season
and increased frequency of dry spells during the
season. For example, in many cases land preparation
and tea planting had to be delayed. Additionally, all
farms reported decreased external work availability as
a direct result of drought (large-scale commercial
farms were themselves adversely affected by drought).
Further impacts detailed by farmers during the
continuing drought (in ongoing focus groups and
participatory workshops with member farms in late
2004 and throughout 2005) include a 40% decrease
in cultivated rooibos yield for the 2004/5 season and
decreased yields for farmers as a result of a severe
dry spell in July 2005. Maintenance costs also
increased, for example where machine processing of
tea became more difficult due to drier biomass (Louw
et al., 2005).
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The biophysical component of the study produced
impact results specific to rooibos. Again, it should be
emphasised that rooibos is the focus of the Heiveld

© Geography 2008

Geography

Co-op, hence the focus of the biophysical study – but,
in recognition of multiple livelihoods strategies
mentioned earlier, we describe climate impacts on
multiple strategies, as well as direct impacts.

season. Together, these projected changes suggest a
shift in the timing of seasonal rainfall, with late
summer rainfall heavier than present and extending to
later months, and reduced winter rainfall arriving later2.

It is clear that rooibos leaf growth is highly responsive
to precipitation. Leaf budding occurs throughout the
year in response to rain, mist and dew. Such
processes are further subject to the plant growth cycle
or seasonal growth patterns. Shoot growth and leaf
elongation, however, appear to be more closely related
to seasonal variations and genetic make-up. A
decrease in harvest yield per hectare since the start of
the drought period in 2002 is a strong indicator of the
effects of changes in climate on rooibos tea growth.
More indirectly, but no less significantly, variations in
seasonal weather patterns (e.g. uncharacteristically
mild winters, the late onset of minimal winter rains as
described for 2003) also affect the impact and
prevalence of pests in the field. Differential resilience
in cultivated versus wild rooibos is discussed below in
the context of adaptation to climate risk.

Clearly rooibos tea farmers in the Suid Bokkeveld are
currently adversely affected by changes in climate. The
projected changes for the climate of the area –
showing an increase in frequency and intensity of
precisely those climate parameters already shown to
have a negative effect on agriculture and livelihoods
are a matter of great concern. How then should
farmers respond?

Given these documented impacts of current climate
variability, climate change projections for western
South Africa are of particular concern. Overall
projections to date have included increased variability
of precipitation, a possible increase in the length of
dry spells, and a possible later shift in the start of the
winter rainfall season (Hewitson and Crane, 2006;
Midgley et al., 2005). Rutherford et al. (1999) observe,
for example, projected increased aridity under climate
change, with severe impacts on a range of Succulent
Karoo species.
Christensen et al. (2007) state that warming for the
African continent is very likely to exceed global annual
mean warming for all seasons; while southern African
precipitation is likely to decrease in much of the winter
rainfall region and western margins. A poleward
displacement of mid-latitude westerlies and
associated storm tracks is further observed.
In their analysis of recent historical change and future
projected changes for the Namaqualand area
(bordered to the south by this study area), MacKellar
et al. (2007) similarly observe a projected poleward
retreat of rain-bearing mid-latitude cyclones (with
reasonable agreement across the models) by the late
twenty-first century. In particular, this retreat of midlatitude cyclones and reduction in rainfall is most
consistently projected during early winter, with
indications of reduced rainfall later in the winter
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In responding to climate change and climate risk,
rather than taking an approach per climate sensitive
sector (agriculture, water) that may take limited
cognisance of unique experiences on the ground, our
study seeks to work with often (although not always)
overlooked local knowledge and practice around
responding to climate risk. Such an approach is
embedded in the notion that adaptation to climate
change may often be nested within, or an extension of,
existing risk management strategies.

Indigenous adaptation: strategies
and gaps
Farmers were asked to document current adaptation
strategies, as well as those they would have liked to
have undertaken. With regard to rooibos, adaptation
strategies undertaken by all farms included: changes
in ground preparation (earlier preparation and/or
deeper ploughing; as well as ploughing more than
once) and tea harvesting times; wind erosion
prevention measures (retaining bushed strips in lands,

Farmers in the Suid
Bokkeveld, South Africa,
preparing land for
planting rooibos.
Photo: Bettina Koelle.
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Table 1: Differences
between wild and
cultivated A. linearis
(rooibos). Source:
Louw, 2006.

or planting of wind breaks, which reduced loss of tea
due to wind); and water conservation measures. With
regard to stock farming, adaptation strategies
undertaken by all farms for the 2003-4 period
comprised stock reduction, the shifting of stock to
camps with a higher carrying capacity, and
supplemental feeding and water provision (for
example, stock were taken directly to the river in the
canyon, or extra water was brought to the camps).
Among the adaptation strategies that farmers said
they would have liked, but were unable, to undertake
was the earlier preparation of land. This was not
possible due to their inability simultaneously to pay
labour and buy petrol (petrol prices in South Africa
have increased markedly in the last few years, with
adverse impacts for agriculture, amongst other
sectors). All farmers would have liked to change tea
planting times, but could not (due to, for example, a
water shortage, which forced a delay in planting). Two
farmers said they would have liked to have marketed
their lambs earlier, but could not – in both cases due
to poor stock condition, but also, in one case, as a
result of predator problems. Lastly, about half the
farmers would have liked to have provided more
supplemental feed to their livestock, but lacked the
resources to do so.
In 2005, farmers undertook extended adaptation
strategies using as a basis their local knowledge
about managing climate risk, conserving biodiversity
and conserving soil and water. These were not new
activities; they comprised existing activities and
strategies. Windbreaks continued to be planted, using
indigenous vegetation planted in rows angled (to
prevent soil build-up against the barrier) to the
direction of the dominant drying wind. The windbreaks
have been instrumental in reducing tea loss. Alien
vegetation was removed, to aid water conservation.
Lastly, alternative income sources continued to be
developed, including ecotourism initiatives, and the
collection of indigenous medicinal plants and seeds.
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The aforementioned ongoing biophysical monitoring
component of the study, comparing the resilience of
cultivated versus wild rooibos to climate change and
pests and pathogens, has shown that wild rooibos
individuals are more resilient than cultivated plants to
the impacts of the current drought (Table 1). This has
implications for viewing the cultivation of wild rooibos
as an adaptive strategy under conditions of climate
change. With the low levels of rainfall during the 2005
winter rainfall season, the wild rooibos was observed

to be growing well, and to be retaining superior
resistance to pests and disease when compared to
cultivated individuals.
Trait

Wild

Cultivated

Morphology

Prostrate growth
form

Erect growth form

Growth

Post-fire sprouting
from basal stem
Slow-growing

Post-fire mortality
Fast-growing

Reproduction

Post-fire seed
germination
Low seed output

Post-fire seed
germination
High seed output

Resilience

Resilient against
Susceptible to
pests, drought and pests, drought and
disease
disease

Harvest regime

Generally harvest
once every two
years

Harvest once every
year

Table 1 presents information summarised from
interviews conducted with 10 harvesters and farmers
in the Suid Bokkeveld. In reviewing the general
literature on the phenology of Fynbos species, Louw
(2006) finds that rooibos in the Suid Bokkeveld
exhibits both seeding and sprouting characteristics.
Wild populations of rooibos seem to be sprouters,
where the plants are able to regenerate despite severe
damage to the individual plant. In the case of
sprouters, the plant has slower shoot growth rates,
and greater underground root storage facilities. The
apparent advantage of wild rooibos over cultivated
varieties in its resilience to severe climatic events can
be ascribed to the carbohydrate reserves held in the
subterranean lignotuber of the specific sub-species of
wild rooibos in the Suid Bokkeveld area. This
enhances its ability to resprout after fire, a severe
harvest or grazing.
With regard to wild rooibos, monthly field observations
confirm statements by farmers that while wild rooibos
plants have slower growth than cultivated plants, they
exhibit more sustainable growth during periods of
severe drought. Cultivated plants appear more
sensitive to drought, as partly exhibited by their higher
flowering rates – intense flowering is a manifestation
of drought stress in Aspalathus linearis (Louw, 2006).
Wild rooibos tea is clearly more consistent in its
growth than cultivated rooibos (Louw, 2006).
Farmers in the area are assisting in this study by
undertaking to harvest wild rooibos. Harvesting is
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undertaken every second year because wild rooibos is
slower to produce above-ground biomass than
cultivated plants. Respondents interviewed (Louw,
2006) indicated that wild rooibos tea yields optimal
harvestable biomass only if harvested once every two
years. Most respondents observed that harvesting
rates should be closely linked to received rainfall. The
production of wild rooibos (which has long been
harvested in the area, traditionally by poor landless
people) therefore provides a classic example of an
adaptation strategy that is nested within existing local
knowledge around climate risk management
procedures, but is also one that can be fruitfully
integrated with external knowledge such as climate
forecasting and long-term climate change projection.
The opportunities provided by the adaptation
processes described in this article have stimulated
farmers to learn from one another’s approaches, and
to develop further their own adaptation strategies.
However, insufficient access to resources has limited
their ability to implement these strategies. In 2005,
participants in the climate change focus group decided
that they would seek outside assistance to implement
some of their adaptation strategies more extensively.
The Heiveld Co-operative agreed to host a project
funded by the Global Environment Facility (GEF) Small
Grants Programme. Implementation has been guided
by two community members who have been appointed
as mentors to assist their fellow farmers to assess
environmental problems relating to soil and water loss,
and design measures that can be expected to improve
the situation. Although technical support is provided by
an NGO, problem identification and design of
adaptation measures is undertaken largely
independently, and is richly informed by local and
external knowledge.
It should be noted that one significant gap in
adaptation support is the lack of engagement by the
Department of Agriculture in the area. This stands in
contrast to the substantive activity by the Department
at the national scale – for example, in February 2006
the Directorate of Agricultural Risk Management of the
National Department of Agriculture hosted a sectoral
workshop on managing climate change in agriculture,
and continues to host further workshops. The district
in which the study is located lacks an extension officer,
and many of the support functions for farmers, as
shown above, are undertaken by non-governmental
agents. Non-governmental agents have essentially
played the adaptation supporting role that would
ideally be undertaken by extension services –

Geography
combining local adaptation knowledge with external
knowledge (such as climate forecasting and long-term
climate projection) to better enable adaptation.
Although discussions with the provincial Department of
Agriculture have been promising, weaknesses in
governmental support that might enable adaptation,
given the increasing climate risks, remain, and are of
particular concern. This situation is, unfortunately, by
no means unique to the Suid Bokkeveld area (Akpalu,
2006; Vogel et al., forthcoming; Vogel, Reid and
Massey, 2005).
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Enabling adaptation in a marginal
environment
As shown in this study, small-scale farming in the Suid
Bokkeveld is already severely affected by climate
variability. Drought characteristics of particular concern
for the area include late onset of and reduced winter
rainfall, as well as an increased frequency of dry
spells. The latest climate change projections for South
Africa show a likely increase in the frequency of such
seasonal characteristics, rather than a reduction.
Projected increases in late summer rainfall may offer
further adaptation options, such as more frequent
ploughing at this time of year to aid water infiltration.
The application of soil conservation measures would,
however, be essential here, as an increase in the
intensity of late summer rainfall could lead to
increased runoff and an increased risk of erosion. As
mentioned earlier, the low cost soil and water
conservation techniques are already in use.

George Gouws reports
back to a climate
change adaptation
workshop on the
strategy planned by
Melkkraal farmers.
Photo: Noel Oettlé.

To conclude, small-scale farmers in the Suid Bokkeveld
have substantial experience in adapting to adverse
climatic conditions. The study reported in this article
has mapped out existing adaptation strategies, and
has partnered farmers and scientists to continue to
monitor climate conditions, impacts on crops such as
rooibos tea, and on livestock, and the relative success
of different adaptation strategies within an action
research context. This learning approach has
enhanced local knowledge and broadened farmers’
capacities to respond in a proactive manner. Using
indigenous adaptive capacity as a starting point,
combined with relevant external knowledge, rather
than imposing adaptation plans in a top-down manner,
we hope that adaptation to current and future climate
change in this marginal environment may be enabled
in a more realistic and participatory way.
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