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INTRODUCTION
South Africa is recognized for its species diversity and endemism as well as its diversity of ecosystems. With
only 2% of the planet’s land area, the country is home to 6% of the world’s plant and mammal species, 8% of
bird species and 5% of reptile species, many of which are found only in South Africa (Driver et al., 2012).
With nine biomes ranging from Desert to Grassland to Forest, South Africa has a huge range of habitats,
ecosystems and landscapes. These diverse ecosystems deliver ecosystem services that are of benefit to people
including the provision of basic services and goods such as clean air, water, food, medicine and fibre.
The pressure on biodiversity continues to increase. Globally, habitat loss and degradation from agriculture and
infrastructure development, over-exploitation, pollution and invasive alien species remain the predominant
threats. The drivers of loss of biodiversity and degradation of vegetation vary across the different ecological
areas in South Africa, but the major drivers at a national level include overgrazing in terrestrial and wetland
ecosystems, invasive alien species in terrestrial and freshwater ecosystems and mining in all ecosystems to
name but a few (Pimm & Raven, 2000; Laurance & Cochrane, 2001; Tscharntke et al., 2002; MA, 2005;
UNEP, 2012).
The effect of grazing on vegetation diversity is well-documented throughout the world but a general
understanding of grazing effects (especially with regards to wool sheep farming) is still lacking, despite the
extensive theoretical background. Together with historic data, current data on veld and vegetation change can
provide a good assessment of the present state of vegetation diversity in the wool production areas of the
Karoo.
BIODIVERSITY
What is biodiversity?
The official definition of biological diversity (i.e. biodiversity) is captured in Article 2 of the “Convention on
Biological Diversity”, signed by 156 nations and the European Community at the United Nations Conference
on the Environment and Development, “The Earth Summit” in 1992:
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“Biological diversity means the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic systems and the ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems” (Convention on Biological Diversity, 1992).
Biodiversity forms the backbone of healthy ecosystems, which in turn is important for providing us with
invaluable ecosystem goods and services. These ecosystem goods and services, which include clean air, food,
drinking water, energy resources, biological control, climate regulation, recreation, tourism, and protection
from natural disasters, amongst many others, are considered to be vital to human well-being, health, and
economic livelihoods (Biggs et al., 2006; Brownlie et al., 2013).
Biodiversity and farming
Biodiversity in farming is useful to people in three broad ways: it has consumptive use value (in that nature
provides products that can be consumed); it has productive use value (in that nature provides products that
may be commercially harvested) and it has non-consumptive use value (in that indirect benefits may be derived
from biodiversity, such as ecosystem functions).
Oldfield & Alcorn (1991) and Götmark (1992) argued that an important component of biodiversity is
maintained by farming techniques. For example, by consuming biomass, by controlling shrub growth and by
dispersing seeds through their hooves and manure, sheep can contribute to plant diversity (Steinfeld et al.,
2006).

Controlled grazing activity of sheep could certainly favour the biodiversity of an ecosystem

(Montserrat, 1991).
Threats to biodiversity
At present, the earth is experiencing an accelerated loss of biodiversity (Sodhi & Ehrlich, 2010). Habitat loss
and fragmentation, climate change, overexploitation, pollution and the spread of invasive alien species are
widely accepted drivers of biodiversity loss (Pimm et al., 1995; Wilcove et al., 1998; Walker & Steffen, 1999;
Pimm & Raven, 2000; Laurance & Cochrane, 2001; Tscharntke et al., 2002; Millennium Assessment, 2005;
United Nations Environment Programme, 2012).
Agricultural practices often seek to transform landscapes to increase productivity in terms of marketable
commodities. Sustainable agriculture has received increasing attention because expanding agriculture is
globally the principal driver of biodiversity decline (Brussaard et al., 2010; International Assessment of
Agricultural Knowledge, Science and Technology for Development, 2009; Millennium Assessment, 2005).
Biggs et al. (2004) stated that “the largest immediate threat to biodiversity is the expansion of degraded lands
into areas currently under sustainable use”. According to Olivier et al. (2009), plant diversity in South Africa
is heavily impacted upon by agriculture in the form of farming and overgrazing.
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The major threats to biodiversity in the Karoo are posed by pastoralism, exotic plants, mining and agriculture
(Lovegrove, 1993). Changes in land uses are predicted to exert the largest impact on biodiversity. Both alone,
and compounded with nitrogen deposition, atmospheric CO2, climate change and biological invasions, land
use change exerts significant effects on global and local biodiversity (Sala et al., 2000). Livestock grazing is
one of the major threats to biodiversity in the Karoo (Davis & Heywood, 1994). It has been suggested that the
threat to biodiversity from overgrazing is most severe on continuously grazed lands (Cowling & Hilton-Taylor,
1999). Although well managed livestock grazing is compatible with biodiversity conservation, poor grazing
management can lead to degradation and significant biodiversity loss at the landscape scale. Changes in
vegetation composition associated with grazing are frequently not obvious and as a result, grazing as a threat
to biodiversity is frequently underestimated or overlooked. Furthermore, despite being reported as a threat to
many vegetation types, the actual impact of livestock grazing is very difficult to quantify at a broad scale and
most assessments rely on remote sensing or anecdotal evidence to gauge grazing consequences.
DEFINING THE AREA FOR REVIEW
For the purpose of this review the Nama-Karoo Biome, as defined by Mucina et al. (2006), was used as study
area (Figure 1). The Nama-Karoo is an arid continental high altitude plateau, experiencing hot summers and
cold winters (frosts occur often) as the entire region is situated between 800m and 1 600m above sea level, as
a consequence of continental upliftment. The Nama-Karoo appears uniform, but the wide variety of parent
materials and diversity of topographical features such as plains, dongas (erosion trenches), koppies (buttes)
and flat-topped mountains (mesas) (Ellis & Lambrechts, 1986), contribute dramatically to landscape
heterogeneity (Pienaar et al., 2004).
The vegetation of the Nama-Karoo combines elements from the desert, arid and moist savannas, grasslands
and, in sheltered sites, from the forest. It is normally a treeless environment (Mucina et al., 2006). Dwarf
shrubs dominate the Karoo vegetation but the diversity in topography and climate has resulted in considerable
variation in vegetation types in the region. Mucina et al. (2006) described three broad vegetation units, i.e.
Bushmanland & West Griqualand, Upper Karoo and Lower Karoo which includes 16 veld types. In this review,
diversity of vegetation will be used as a surrogate for the broader term ‘biodiversity’.
Rainfall has a key influence on the amount of plant material produced per hectare. In the Nama-Karoo rainfall
decreases uniformly westwards from the eastern escarpment across the plateau and also from north to south
(Palmer & Hoffman, 1997; Desmet & Cowling, 1999). In the southwest, rain is brought by unpredictable late
summer thunderstorms and occasional inland intrusions of winter high-pressure systems from the west,
whereas convectional thunderstorms and southerly movement of the intertropical convergence zone bring
reliable summer rain to the northeast of the region (Desmet & Cowling, 1999).
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Figure 1. Nama-Karoo Biome of South Africa (Mucina et al., 2006)
Rainfall is highly seasonal (Hoffman & Cowling, 1987), peaking between December and March (Palmer &
Hoffman, 1997) and the area experiences a broad range in annual rainfall between 100 and 500 mm. The low
rainfall is unreliable and droughts are unpredictable and sometimes prolonged (Booysen & Rowswell, 1983).
THE NAMA-KAROO AND VEGETATION DIVERSITY
There is little published data regarding species richness or endemism for the Nama-Karoo flora, but floristic
diversity was described for the Nama-Karoo by Cowling et al. (1994) and Cowling & Hilton Taylor (1999).
The Karoo region (which includes the Succulent and Nama-Karoo) has a rich floristic diversity, consisting of
up to 7000 different species (White, 1983; Cowling, 1986; Hilton-Taylor, 1987; Cowling & Hilton-Taylor,
1999), but Gibbs Russell (1987) estimated the number of plant species in the Nama-Karoo at only 2 147. There
is however still no reliable estimate of the size of its flora. Cowling et al. (1989) and Cowling & Hilton-Taylor
(1999) found the diversity of the Nama-Karoo Biome to be the lowest, on a biome scale, in South Africa.
Despite relatively low floristic diversity, the Nama-Karoo vegetation has a high diversity of plant life forms.
These include coexisting ephemerals, annuals, geophytes, C3 and C4 grasses, succulents and deciduous and
evergreen trees (Mucina et al., 2006). Communities in the Nama-Karoo constitute a matrix of long-lived
shrubs, which are then interspersed by shorter-lived species such as grasses. Overgrazing may lead to a
reduction or elimination of certain species or growth forms, thereby further reducing species richness
(Hoffman, 1988).

49

Grootfontein Agric 2019, 19(1), 66-72

van den Berg, L., et al.

The state of Nama-Karoo vegetation, prior to the colonial introduction of domestic stock, is unclear but theories
considering pre-degradation environments have evoked controversy (Hoffman, 1995) with some regarding the
Nama-Karoo as a perennial grassland (Acocks, 1953, Roux & Vorster, 1983a). There is generally a lack of
appreciation for how climate and land use change will affect major growth forms or biodiversity occurring
within specific parts of the Nama-Karoo landscape in the future (Dale et al., 2011; Verburg et al., 2012).
WOOLLED SHEEP FARMING
The nineteenth century was a pivotal period in the history of the Nama-Karoo and the livestock changed from
indigenous sheep breeds to introduced breeds and wool production was added to the farming focus (Maree &
Plug, 1993). Woolled sheep have been the most important grazing animals since 1870. Dual purpose wool
and mutton breeds have also been developed to exploit both the wool and meat markets and to suit production
systems and variable ecological conditions (Van Niekerk & Schoeman, 1993).
Although sheep number records only exist from 1855, sheep numbers within colonial boundaries were
estimated at perhaps 1.5 million when the British took control of the Cape in 1806. These sheep were mostly
fat-tailed, non-woolled sheep adopted from indigenous Khoisan people. Prior to the Union of South Africa
coming into existence in 1910 the sheep population statistics were recorded by each of the four Colonies. The
limited statistics that were found reflect that in 1841 there were 1 million sheep in the Western Province and
2 million in the Eastern Province. In 1890 the sheep population in the Orange Free State was 5 million and in
Natal 798 681. The total sheep population of South Africa in 1891 was 13.5 million and by 1904 it had reached
16.3 million (Beinart, 2003).
Generally stock numbers were low in the Karoo areas between 1838 and 1904. During the period following
the Great War of 1914 – 1918, wool prices were attractive and in consequence Merino sheep farming was
extensively undertaken at the time. During the subsequent depression, attempts were made to reduce the
numbers of sheep or to cross-breed for mutton production (Van Rensburg, 1939).
Stock numbers were lower in 1924 than in 1923 due to the drought of 1922 which killed over six million sheep,
reducing the strain on the land from overstocking (Anon, 1926a). In 1926 in most cases veld was grazed all
year round with many farms being overstocked (Anon, 1926b).
The number of woolled sheep in the Cape increased from 13.3 million in 1918 to 27.6 million in 1927, a period
which coincided exactly with the jackal campaign, although it also marked major successes in scab eradication
(Beinart, 2003). By 1933 the density of woolled sheep had increased to the highest in history. After the peak
in 1933 livestock numbers declined, with a slight peak in the early 1960s. It has been argued that these
livestock declines were driven by a reduction in forage availability (Dean et al., 1995), rather than by a decline
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in the market for wool and meat or by stock reduction policies. In the late 1960s extended droughts together
with State intervention schemes such as the Stock Reduction Scheme (1969 – 1978) reduced animal numbers
even further (Hoffman et al., 1999).
According to the Abstract of Agricultural Statistics (Department of Agricultural Economics and Marketing,
1985; Department of Agriculture, Forestry and Fisheries, 2013) the South African sheep flock underwent a
structural change during the second half of the twentieth century. Between 1965 and 2012 the national woolled
sheep flock (mostly Merinos) declined at a rate of 2.05% per annum, while the mutton sheep flock (mostly
Dorpers) grew at a rate of 1.06% per annum. The change in the composition of the flock was driven by a
change in the relative prices of mutton and wool. Estimates of woolled sheep numbers from 2005 – 2017 show
that the numbers have remained constant at approximately 10 million (Figure 2).
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Figure 2. Woolled sheep numbers from 1855 to 2012 (Beinart, 2008; Department of Agricultural Economics
and Marketing, 1985; Department of Agriculture, Forestry and Fisheries, 2013)
GRAZING AND DIVERSITY
Small stock production systems in the Nama-Karoo rely heavily on the natural rangelands as a vital, and in
some cases the only, source of forage (Palmer & Ainslie, 2002; Reynolds et al., 2003). Grazing practices not
only affect vegetation diversity through the direct utilization of useful plants, forage and browse to sustain
domestic livestock populations, but also indirectly cause changes to other ecosystem functions or services.
Negative changes in the Karoo and declining agricultural productivity have been attributed directly to
overgrazing (Acocks, 1953; Acocks, 1979; Dean & Macdonald, 1994). Grazing- and livestock-induced
disturbance is a complex and composite factor, with both direct and indirect impacts on plants (O'Connor &
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Roux, 1995; Ledergerber et al., 1997). The impacts consist principally of defoliation, trampling, defecation
and urination, and the associated modification to soil structure, nutrient status, food supply, shelter and
microclimate (Taboda & Lavado, 1993; Maliha et al., 2000).
Influence of grazing on diversity
The influence of grazing on diversity, however, is notoriously complex. In some cases, high diversity has been
attributed to heavy grazing pressure (Naveh & Whittaker; 1979; Peet et al., 1983), while in others, diversity
has been found to decrease under sustained grazing (Johnson, 1956; Looman, 1983; Collins & Barber, 1985)
or diversity has shown little change (Van der Merwe et al., 2018). In a six-year long experiment in tall grass
prairie grazed pastures showed significantly higher plant species diversity than the ungrazed pastures
(Hickman et al., 2004). Herbivores are generally thought to enhance plant diversity by their direct consumption
of competitively dominant plant species and indirect effects on plant competition (McNaughton, 1985;
Milchunas et al., 1988; Huntley, 1991; Belsky, 1992; Crawley, 1997).
Both plant and animal diversity depends on the level of grazing. Not only is the level of grazing important,
but also the timing and the animal species involved (Grant et al., 1996; Hulme et al., 1999; Humphrey &
Patterson, 2000). Light grazing may result in an increase in species richness, most probably as a result of
reduced competition (Whittaker, 1975; Naveh & Whittaker, 1979; Waser & Price, 1981; Noy-Meir et al.,
1989). At the community level it is widely accepted that intermediate levels of disturbance lead to the highest
levels of species richness (Connell, 1978; White & Picket, 1985; Lawton & Jones, 1995; Hobbie et al., 1994;
Dodson et al., 2000; Grime, 2001; Hickman et al., 2004). Some studies have reported an increased diversity
of annual species and a lowered diversity of perennial species for areas with high grazing pressure (Todd &
Hoffman, 1999).
More commonly found is that increased grazing intensity can lead to a decrease in species richness (Waser &
Price, 1981; Milchunas et al., 1988; Bakker, 1989; Noy-Meir et al., 1989; Hobbs & Huenneke, 1992; OlsvigWhittaker et al., 1993; Palmer & Cowling, 1994; Ali et al., 2000; Zhao et al., 2006; Haarmeyer et al., 2010).
Several studies have found reduced vegetation diversity under heavy grazing (West, 1993; Milton et al., 1994;
Ritchie & Olff, 1999). Grazing may promote diversity at small scales but diminish diversity at larger scales
(Chaneton & Facelli, 1991; Landsberg et al., 2002). Hoffman (1989) documented patterns of local diversity
in well managed and overgrazed vegetation from dwarf karroid shrublands (c. 200 mm y-1) to succulent thorn
thickets (c. 450 mm y-1). He found that diversity was not significantly related to either rainfall or growth form,
but overgrazed vegetation was significantly poorer in species than well-managed rangelands.
Species compositional changes
The plant species composition of the Karoo has reportedly changed over the last 200 years in response to
settled pastoralism with domestic small stock (Shaw, 1875; Talbot, 1961; Downing, 1978; Roux & Theron,
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1987). Both climate and grazing influence species composition and function in the Nama-Karoo (Milton &
Hoffman, 1994; O‘Connor & Roux, 1995; Van der Merwe et al., 2018). There is considerable evidence that
prolonged herbivory cause changes in species composition (O’Connor, 1991; Roux, 1967; Meyer, 1992; Du
Toit & Blom, 1995; Tainton, 1981; Stokes, 1994, Van der Merwe et al., 2018). Any changes in the vegetation
composition also result in changes in the diversity and abundance of wildlife communities (Roux & Voster,
1983a; Hoffman & Cowling, 1990; Dean & MacDonald, 1994).
The structure of Karoo vegetation is a matrix of longer-lived perennial grasses and dwarf shrubs, within which
dramatic variation in the abundance of annual grasses, ephemeral forbs and prostrate perennial grasses takes
place (O’Connor & Roux, 1995). Over-utilization due to cultivation and overgrazing of the natural resources
has resulted in the decrease, and in some cases the endangerment, of a number of natural flora and fauna within
Karoo areas (Lovegrove, 1993). Compositional changes and local extinction of palatable grass species such
as Themeda triandra following drought are greater under heavy grazing than under light or no grazing
(O’Connor, 1995; Fynn & O’Connor, 2000).
The introduction of domestic livestock into sensitive arid and semi-arid areas has played a major part in altering
the vegetation composition (Cowling & Roux, 1987). Traditional livestock breeds are often recommended for
grazing management to meet conservation objectives as, in addition to their adaptation to harsh environmental
conditions, it has been suggested that more developed commercial breeds may threaten plant diversity because
of their ill-adapted dietary choices. Diet selection studies have indicated that livestock strongly differentiates
among plant species, with some species preferred above others and some species being avoided (Du Toit &
Blom, 1995; Du Toit et al., 1995). The most palatable plants are usually grazed first, which results in their
dying out while inferior types are given the chance to develop and invade the veld (Morris & Smuts, 1932).
Effect of grazing on phenology (flowering, seed production etc.)
The phenological stage of a plant plays a very important role in the diet selected by sheep. The growth stage
of a plant is a factor that influences the palatability of a plant. Animals prefer younger growth to older growth.
Flower buds, flowers, fruits and seeds are important to grazers because they contain much more crude protein,
fats and carbohydrates than the leaves and stems (Botha, 1979). With the maturation of grass the fibre and
lignin content increases and makes the grass less acceptable to sheep. Sheep and cattle also concentrate more
on eating leaves and fruit than stems (Heady & Torrel, 1959).
Plants are more sensitive to grazing during their active growing period and, since there are differences in the
phenology of plant components, the time of the year when a camp is grazed will favour some components
more than others. Most shrub species flower and/or fruit in autumn and spring (Roux, 1966). It can be
reasoned that by knowing the phenological cycles of the key plants in a region, certain grazing treatments or
adjustments can be implemented (Roux, 1968).
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Herbivores feeding on foliage and flower buds may reduce the production of viable seed (Hendrix, 1988;
Milton & Dean, 1990; Wiegand et al., 1995). In selectively grazed natural rangelands, preferred forage species
suffer repeated reproductive failure and are often gradually replaced by less palatable plants (O’Connor, 1991;
Milton, 1994). Where grazing prevents annual production of seed, forage species decrease in density (Milton
& Dean, 1993).
Selective grazing
Free ranging livestock are highly selective during foraging and the primary cause of changes in Karoo
vegetation is attributed to the impact of the extensive small stock industry (Roux & Vorster, 1983b; Roux &
Opperman, 1986; Roux & Theron, 1987) through the agent of selective grazing (Roux & Theron, 1987).
According to Botha (1981) sheep, as well as goats, are very selective and have preferences. The more palatable
plant species are usually grazed more heavily than less palatable plant species (Provenza, 1995). As a
consequence of selectivity, livestock grazing patterns are often uneven with some areas of landscapes receiving
little use and others sometimes receiving moderate or heavy use (Senft et al., 1985; Bailey, 2005; DelCurto et
al., 2005). Local disturbances and selective grazing can enhance diversity at local scales, but strong selection
for grazing tolerant plant species within the species pool might reduce diversity at larger scales (Provenza et
al., 2003).
STRATEGIES IMPLEMENTED TO CURB LAND/VELD DEGRADATION
Soil Conservation Schemes (1929 – 1969)
The Karoo emerged from a period of very high stocking levels between 1920–1940, which had seen much of
the area lose plant cover and topsoil. One of the main resolutions of the Soil Erosion Conference held in
November 1929 was that public bodies or farmers’ organisations appoint erosion committees, with a view of
having its share in the combating of soil erosion.
Leading from the Soil Erosion Conference, soil erosion conservation schemes were introduced by the State in
1933 for the purpose of granting reasonable facilities to individual landowners to undertake reclamation work
in respect of the damage already caused to the soil by erosion. Scheme A provided for the payment of a bonus
of 33.5% upon satisfactory completion of approved works. Scheme B granted a loan with a subsidy of 25%.
Scheme C provided for subsidised labour. Supplement to Scheme C was Scheme D under which a loan of 50
pounds was granted for the purchase of implements, building materials, etc. Scheme E facilitated the fencing
in of eroded areas and the planting of trees.
The seriousness of the soil erosion situation was evident from the legislation that was deemed necessary to
control soil erosion. The first substantial legislation aimed at combating soil erosion was the Forest and Veld
Conservation Act 13 of 1941. This was followed by the Soil Conservation Acts of 1946 and 1969. The Soil
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Conservation Act (No 45 of 1946) provided for applications to the Soil Conservation Board for the
proclamation of the catchment areas as soil conservation districts. “District committees” were appointed and
were responsible to prepare a comprehensive “soil conservation scheme” for districts as a whole. These
schemes were submitted to the Soil Conservation Board and to the Minister for approval. The 1946 Soil
Conservation Act also sought to restrict the number of animals on the veld and in 1948 under the Act there
were subsidies for internal fencing and watering of stock.
Veld Reclamation Scheme (1966)
The Veld Reclamation Scheme was introduced to encourage farmers to withdraw a portion of the pasture on
their land for the duration of at least a full growing season. Where withdrawal was essential for the recovery
of the veld, financial assistance would be provided in terms of the Soil Conservation Act provisions. This
scheme concluded in 1973.
Stock Reduction Scheme (1969)
A stock reduction scheme ran for a decade from 1969 (Pringle et al., 1982). About 7 000 farmers, including
nearly half of those in the Karoo, participated. Participation in the scheme was voluntary (Cooper, 1996).
Farmers were paid compensation for reducing their livestock to one-third less than the carrying capacity
recommended by the Department, and resting one-third of their land each year. It was implemented in an
attempt to allow the natural vegetation to recover and reduce the process of soil erosion. The Stock Reduction
Scheme also required farmers to reduce stock numbers by a third before they were able to qualify for state
subsidy during the drought of the 1960’s (Van der Merwe, 1974). It was followed by a National Grazing
Strategy, aimed at longer-term voluntary participation.
National Grazing Strategy (1985)
The National Grazing Strategy was formulated and mooted in 1985 (Du Toit et al., 1991). The broad and allencompassing objective of the Strategy was to reclaim, develop and stabilise the natural and cultivated pastures
in South Africa, through proper management, as to yield the greatest sustainable benefit for the present
generation, while maintaining the production potential for the benefit of future generations.
South African Agricultural Production Strategy (2011 – 2025)
The South African Agricultural Production Strategy seeks to position primary agriculture by targeting
subsistence, smallholder and commercial production for the purpose of improving national food safety and
security and agricultural economic output in a profitable and sustainable manner. This will be attained through
the qualitative and quantitative improvement of South Africa‘s agricultural productivity, production efficiency
and trade and regulatory environment for all commodity groups. It furthermore seeks to stimulate rural
economic growth and development (Department of Agriculture, Forestry and Fisheries, Anon).
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CONCLUSION
In conclusion it is evident that vegetation diversity is influenced by a large variety of factors. The precise
(quantitative) effect on diversity of vegetation in a specific area would be extremely difficult to calculate as
complete counts of organisms are impractical and almost impossible. There is also no way to quantitatively
compare diversity of vegetation at present with that of the past.
Grazing practices not only affect vegetation diversity through the direct utilization of useful plants and forage
to sustain domestic livestock populations, but also indirectly cause changes to other ecosystem functions or
services. Defoliation, trampling, defecation and urination represent the main impacts of grazing, while the
associated modification to soil structure, nutrient status, food supply, shelter and microclimate is seen as one
of the most important types of disturbances altering natural processes and affecting the structure and
composition of plant communities.
The influence of grazing on vegetation diversity however, is notoriously complex. In some cases, high
diversity has been attributed to heavy grazing pressure, while in others, diversity has been found to decrease
under sustained grazing. The impact of livestock grazing on the less common species that constitute the bulk
of the biodiversity of the Karoo remains poorly understood.
Many studies have projected a future warming over southern Africa resulting in a projected drier condition of
many areas of the country. Under future climate change projections, the Nama-Karoo Biome is predicted to
be reduced in area, but exactly how these climate-driven changes are likely to manifest themselves in the
context of the complex range of land-use activities in the Karoo remains unclear.
Past grazing and management strategies can however not be regarded as the sole driver of vegetation diversity
changes in the Karoo. Factors such as droughts, fires, alien invasive species, the migration of large herds of
springbuck, brown locust swarms and Karoo caterpillar infestations during the past 100 years should also be
taken into consideration.
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