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Abstract
Despite the huge investment that has been made in attempts to control Acacia mearnsii there is little evidence
to show that the spread of this species is receding. In South Africa, Acacia mearnsii is regarded as one of the
most problematic invasive species in wildlife conservation areas, where it is threatening ecosystem health. This
paper examines the distribution of Acacia mearnsii in an area that is adjacent to the Golden Gate Highlands
National Park in South Africa. The results of the study indicate that the park is under threat from invasion
by the species. This paper recommends the adoption of an integrated approach in which economic, social and
environmental assessments are factored into eradication programmes.
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Introduction
Despite the huge investment that has been
made in attempts to control and eradicate
the black wattle (Acacia mearnsii) there is little evidence to show that the spread of this
species will be reversed within the foreseeable future. Though substantial literature
on mountain-based ecosystems in South
Africa now exists there is little evidence suggesting that the invasion of montane based
national parks by invasive alien species
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(IAS), including Acacia mearnsii, has been
given sufficient research attention. Parks
are protected areas of immense importance
to wildlife conservation. Globally, protected
areas such as national parks have been the
mainstay of conservation strategies since the
beginning of the 20th century, though their
social impact only began to be widely recognized in the 1970s (Adams & Hutton 2007).
Because of their conservational value, as well
as their importance as wildlife tourist destinations (Teel et al. 2010) parks need to be
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protected from bio-invasion so that their
integrity is maintained.
IAS can be defined as those non-native
species that threaten ecosystems, habitats
or species and are considered as key drivers of human-caused global environmental
change, the impact of which has been “heralded as the second greatest agent of species
endangerment and extinction after habitat
destruction” (Pejchar & Mooney 2009: 497).
IAS have a wide range of effects in the environment, including reduction of surface water
runoff, groundwater recharge, livestock production and biodiversity in terrestrial biomes
(van Wilgen et al. 2007), and are therefore
capable of disrupting ecosystem services.
Ecosystem services are the functions and
products of ecosystems that benefit people
or yield welfare to society (Lele et al. 2013). For
this reason invasion of national parks by these
species has the capacity to cause serious negative and at times irreversible consequences
on both ecosystems and rural livelihoods.
In South Africa, considerable investment
has been made to reduce IAS invasion. Of the
3.2 billion rand (approximately US$200 million) that the Working for Water Programme
spent on control of invasive species between
1995 and 2008, the largest portion, accounting for 561.9 million rand (approximately
US$35 million) was spent on the control
of Acacia mearnsii, but despite this huge
expenditure there is no indication that the
extent of the invasion by this species has
abated (van Wilgen et al. 2012). Richardson
and van Wilgen (2004) note that though the
Working for Water Programme was initially
designed to restore watersheds and riparian
areas only, it has been extended to all natural and semi-natural ecosystems to become
one of the world’s biggest programmes dealing with IAS. However, it must be noted that
the Working for Water Programme has been
successful with respect to other IAS. This
success has been attributed to the project’s
multi-faceted and cross-disciplinary nature
that has enabled it to leverage local and international funding, continuing political support
and its focus on multi-disciplinary ecological,

hydrological, social and economic goals (Richardson & van Wilgen 2004). However, not
even the development and application of more
sophisticated approaches of decision making
has solved the problem of IAS invasion. This
especially applies to Acacia mearnsii. For
example, Forsyth et al. (2012) have cited the
application of the multi-criteria decision making which allows for multiple objectives and
constraints to be simultaneously considered
in relation to IAS control.
Previous attempts by the Working for
Water Programme to eradicate Acacia mearnsii from the Golden Gate Highlands National
Park (GGHNP) and the surrounding areas did
not register much success and many of the
areas from which the species was once eliminated have been recolonized. Mechanical and
chemical control methods were used in these
attempts (SANParks 2012). The recolonization
of areas from which the species had been
cleared suggests that these control measures
have been largely unsuccessful. Mechanical and chemical control methods may have
also caused unintended environmental effects
through stream bank destabilization and
water pollution along watercourses. Thus,
even though the invasion of an area by Acacia mearnsii has deleterious environmental
effects, the measures that are often taken
to eradicate the species can be equally environmentally damaging. There are three basic
categories of methods that are normally
employed to control Acacia mearnsii. These
are mechanical, chemical and biological methods. Mechanical methods involve the physical
destruction of trees, including cutting, hand
pulling, hoeing and burning. The Working for
Water Programme relied largely on mechanical methods. These methods have hardly succeeded because Acacia mearnsii can easily
regenerate from its root stock while use of fire
creates an invasion window that breaks the
dormancy of the seeds and facilitate germination (Moyo & Fatunbi 2010). Chemical control
involves the application of arboricides, while
biological control depends on biological agents
that can eliminate a species, for example
mycoherbicides. In South Africa, none
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of these methods have proved to be effective in controlling Acacia mearnsii. Moyo and
Fatunbi (2010) have suggested an integrated
approach in which mechanical, chemical and
biological methods are applied simultaneously. However, the application of chemical and
biological agents has the potential to cause
environmental damage, particularly along
watercourses. Digging destabilizes stream
banks while use of chemicals pollutes streams
and endanger untargeted species.
Acacia mearnsii occupies status 2 on the
Conservation of Agricultural Resources Act
(CARA) list of invasive species (RSA 1983;
SANParks 2013). This makes the eradication
of the species the legal obligation of the SANParks, as well as its priority. However, Acacia
mearnsii can yield benefits that can uplift
rural livelihoods. These benefits include the
supply of products such as fuelwood, phytomedicines, construction materials, among
other products.
This paper addresses three key questions.
The first is about how Acacia mearnsii is distributed in the GGHNP and whether there
is evidence showing that the species is posing
danger to the park. The second relates to why
it should be considered necessary to eradicate the species when previous attempts
to do so have either failed or, worse still, led
to undesired social and environmental consequences in the past. The third question
examines whether the control or eradication
of Acacia mearnsii can be done in a way that
benefits the poor communities living around
the GGHNP under those circumstances where
the eradication of the species is deemed necessary. Accordingly, the purpose of this study
is to examine the dilemma facing conservationists and policy makers in their attempts
to control Acacia mearnsii, which is posing
a threat to habitats in the Golden Gate Highlands National Park in South Africa. On the
one hand Acacia mearnsii is an IAS that
undermines environmental integrity in national parks and disrupt ecosystem services, while
on the other it creates new habitats that favour
the survival of some species and generate
livelihood benefits. This creates a dilemma
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on whether Acacia mearnsii should be completely eradicated or not. The paper seeks
to address two objectives. This first objective
is to establish the patterns of the distribution
of Acacia mearnsii and assess the potential
risks posed by the invasion of the park by the
species. The second objective is to explore
alternative approaches of managing Acacia mearnsii in the park while improving the
livelihoods of local communities.
Impact of Acacia mearnsii
on the environment
Even though human-imposed barriers have
been erected around protected wildlife areas
such as national parks, conservation in these
areas remains susceptible to invasive alien
plant species. In South Africa, where Acacia
mearnsii has invaded more than 2.5 million
hectares of land in riparian and forest areas,
as well as rangelands (Moyo & Fatunbi 2010),
the species can also be considered as one
of the most problematic IAS in protected
wildlife areas.
Like most invasive species, Acacia mearnsii has the ability to survive, reproduce and
spread unaided, usually at a rapid rate such
that it displaces the indigenous vegetation,
often with serious economic, social and environmental consequences. Once they have
invaded an area and become established,
IAS alter the environment and make it difficult for the native species to survive, by altering the structure of the plant community (Liu
et al. 2012) and by transforming the ecosystem function (Drury et al. 2007). Habitat
disturbance by human activities, often facilitates bio-invasion (Alofs & Fowler 2010). For
example, overgrazing and burning encourage
the proliferation of Acacia mearnsii (Moyo
& Fatunbi 2010).
While a species can be prevented from
becoming an invader by a human-imposed
barrier, there is a variety of mechanisms
by which the species can breach the barrier (Blackburn et al. 2011). A number of factors contribute to the breaching of humanimposed barriers in national parks, some
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of which are linked to the physiological
properties of the invasive species, while
others relate to the impact of human activities on the ecosystem, especially where the
impact leads to the disturbance of ecosystem
health. Foxcroft (2009) argues that although
invasions by IAS are normally considered
to be unidirectional in that they progress from
an initial founding population to become
widespread, the flourishing of most invasive
species tends to fluctuate in accordance with
drivers such as rainfall and environmental
disturbance. Moyo and Fatunbi (2010) have
established some of the factors that make
Acacia mearnsii a successful invader and
enable it to breach human-imposed barriers. These factors include Acacia mearnsii’s
capacity to alter the habitat through mineral
enrichment brought about by copious litter
leaf decomposition (Campbell 2000), its
capacity to produce large numbers of seeds
and its ability to produce suckers. The seeds
can lie dormant in the soil for a long time
and germinate only when veldt fires break
that dormancy. Also, the species produces
dehiscent pods starting from the end of its
short juvenile phase, which lasts about two
years. Because of their small size the seeds
can be easily transported by runoff, wind
or by animals. Acacia mearnsii is also usually
a successful invader because even though
it is a short-lived plant it is fast growing. The
species normally outcompetes native species
for water, soil nutrients and organic matter
(Ogden & Rejmánek 2005). It also disrupts
the hydrological balance of an area by promoting high evapotranspiration rates. High
evapotranspiration rates lower the water
table and promote soil desiccation, which
in turn leads to the elimination of shallow
rooted plants.
Livelihood opportunities associated
with Acacia mearnsii
Research conducted elsewhere has shown
that Acacia mearnsii can yield some benefits
since it is a source of a variety of products,
including fuel, medicines and livestock fodder.

Thus, while the elimination of Acacia mearnsii
seems to be desirable there are benefits that
communities living in areas abutting national
parks can derive from the species, especially
in densely populated poverty stricken areas.
Firstly, the control of the species is labour
intensive, and is thus a source of employment.
This is particularly so in the developing world
where unemployment rates are high. The
Working for Water Programme which was
launched in South Africa in 1995 has created
hundreds of jobs across the country. Secondly,
being a species with economic value Acacia
mearnsii is a source of important products
that possess a market value. Examples, are
mine props, construction poles, tool handles,
matchwood, furniture, as well as joinery and
flooring products (DWAF 1997). It is an important source of fuel in many parts of the world,
including Kenya and Brazil where it is used
to produce charcoal (Moyo & Fatunbi 2010).
The tree also has medicinal properties. It can
be used as a styptic or an astringent (Rouget
et al. 2002). It plays an important role in soil
protection and stabilization. Because of its
capacity to grow quickly, as well as to fix nitrogen in the soil, it can promote soil enrichment,
making it an important component of agroforestry systems. Its foliage has proved to be
a viable source of green manure, while it is
an attested source of fodder for supplementing cattle feed during drought periods.

Materials and methods
Description of the study area
This study was conducted in the GGHNP
and a neighbouring tribal area. The area
is situated in the eastern part of the Free
State Province of South Africa, and located
in the foothills of the Maluti-Drakensberg
Mountains, between 28°27’S–28°37’S and
28°33’E–28°42’E. The types of vegetation
found in the area include the Sandy Grassland, Basotho Montane Shrubland, Northern
Drakensberg Highlands Grassland, Lesotho
Highland Basalt Grasslands and Drakensberg-Amathole, as well as the Afromontane
Fynbos (SANParks 2012). In the GGHNP itself
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is the Wet Cold Highveld Grassland, a type
of mountain grassland characterized by poor
species richness, with Hyparrhenia hirta
being the dominant species (SANParks 2008).
This is predominantly found on the dry hot
north facing slopes. Other dominant species
include Eragrostis species, Tristachya leucothrix and Themeda triandra (SANParks 2012).
By contrast, the relatively moist, steep,
cooler, south facing slopes are richer in species composition and are characterized
by dense thickets with sparse undergrowth
that is dominated by a non-grassy herbaceous layer (SANParks 2008). However, some
of the plant species that are found in the
park are exotic, including invasive ones such
as Eucalyptus sp. and Acacia mearnsii. While
the former has almost been totally eradicated from the park, the latter is posing a major
threat to biodiversity. The park has a diversity
of wildlife species, including antelopes, carnivores, amphibians and birds. Some species
that are found in the park are endemic to the
region, for instance the sun gazer (Cordylus
giganteus), while others are rare or endangered, for example, the bearded vulture
(Gypaetus barbatus), grass owl (Tyto capensis) and Bald Ibis (Geronticus calvus) (SANParks 2012). The high biodiversity of the park
makes it attractive to tourists and scientific
researchers.
Like in most other parts of the eastern
Free State, local communities are characterized by high levels of unemployment and
poverty. These communities comprise former
farm workers who remained in the park or on
adjacent land when farmland was incorporated into the park. Communal grazing is the
main land use practiced in the area abutting
the park. Little or no consideration was made
to compensate the farm inhabitants, mostly
farm labourers who had lived and worked
on the incorporated farms for decades (Slater
2002). The South African constitution prohibits the arbitrary eviction of these communities or their offspring and they may not
be relocated unless a more suitable home
is found for them. Often park-community
conflicts arise when these communities break

275

park laws or regulations. One area of conflict
relates to the controls that park authorities
impose on resource harvesting. Though park
authorities allow local communities to harvest resources such as grass, medicinal plants
and other products the communities want
unfettered access to these resources, including pastures for their livestock. Unfortunately,
it is this uncontrolled movement of people and
livestock that promotes the invasion of the
park by Acacia mearnsii, and will thus have
a detrimental effect on biodiversity, habitats
and ecosystem services in the park.
Sources of data
Two types of data were used in this study. The
first type was remote sensing data which was
used to determine the distribution of Acacia
mearnsii in the area abutting the GGHNP
in order to get a general idea about whether
the species was a threat to the park or not.
Spot 5 satellite images were used for that
purpose. The areas where Acacia mearnsii
is prevalent were identified through unsupervised classification of the satellite images and
ground truthing. The second type of data that
was used was field data which was collected
through transect surveying and questionnaire
surveying, to determine the density of the
species and the views of the local community
about the control of the species, respectively.
Figure 1 shows the location of the transects
that were surveyed. The transects were generally north-south in orientation and were
approximately 200 metres apart. The survey
involved a tree inventory to determine the
number of trees of different species in sampled squared plots. The plots were 10×10 m
in size and were located 20 metres apart.
The number of black wattle trees for both
the mature and juvenile trees were recorded
in each plot. Given that each plot was 100 m2
and also that 10,000 m2 constitute a hectare,
tree densities per hectare were calculated
by simply multiplying the number of trees
in each plot by 100. The resultant tree densities were then assigned to the mid-points
of the plots, the distances of which were
Geographia Polonica 2016, 89, 3, pp. 271-286
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determined from the park boundary and plotted on a graph.
The questionnaire survey was conducted
in the village (Fig. 1) to establish the activities
that the community in the tribal area adjacent
to the GGHNP undertake which might promote
the spread of Acacia mearnsii in the park. The
questions that were included in the questionnaire solicited the views of the villagers regarding the use and control of Acacia mearnsii,
as well as the benefits of controlling the invasion. Other questions related to the environmental problems arising from the control of the
species. The questionnaire survey took the form
of a census and included all the household
heads who were present in the village when the
survey was conducted. Altogether, 11 household heads responded to the questionnaire.

Results
Distribution of Acacia mearnsii
in areas around the GGHNP
The major areas in which Acacia mearnsii
is prevalent are shown in Figure 1. However,
micro-level variations occurred along each
of the surveyed three transects (Figs. 2-4).
At all locations along Transect 1 the density of juvenile trees is less than that of mature
trees. The exception is the stretch between
200 and 230 metres from the park, where
the number of juvenile trees far exceeds the
number of mature trees. The density of juvenile trees in this area is more than 30 times
higher than that of mature trees.
The analysis of inventory data collected
from Transect 2 shows that the recruitment

Figure 1. Distribution of Acacia mearnsii in the study area, showing how the species is spread across
part of the tribal area around the village
Geographia Polonica 2016, 89, 3, pp. 271-286
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ratio is much higher along this transect than
along the first transect. There is evidence
of colonization in areas where the species
did not previously exist. This occurs at about
50 metres from the park. Within 200 metres
from the park tree densities along Transect 2
are much higher compared to those recorded
at corresponding distances along Transect 1.
Along Transect 3, tree densities were
relatively low in areas which were previously cultivated and those where trees were

277

previously eradicated. Recruitment ratios
are very high along the transect and in some
cases the population of juvenile trees far
exceeds the population of mature trees, especially within the first 10 metres from the park,
as well as beyond 250 metres.
Overall, at corresponding distances from
the park tree densities are lower along Transect 3 compared with the other two transects. The highest tree densities were recorded along Transect 2, where tree densities
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Figure 2. Distribution of Acacia mearnsii along Transect 1
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Figure 3. Distribution of Acacia mearnsii along Transect 2
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Figure 4. Distribution of Acacia mearnsii along Transect 3

reach 14,000 per hectare between the distance of 50 and 75 metres from the park.
The proliferation of the black wattle has the
potential risk to change the dynamics of the
natural ecosystem in the GGHNP. Also, Acacia mearnsii is the dominant tree species
within the communal grazing area adjacent
to the park. Other notable tree species found
in the area included Leucosidea sericea,
Euclea spp. and Cussonia spp., though they
occur in negligible numbers. In some areas
the densities of Acacia mearnsii is so high
that other plants hardly exist. In these areas
there is virtually no undergrowth. However,
there is a conspicuous mat of leaf litter. This
means that the invasion of the park by the
black wattle has the potential to undermine
ecosystems health because the species suppresses the growth of other species, including graminoids, thus undermining the quality of pasture and worsening food supply for
herbivores, obviously disrupting trophic structures within the ecosystem. Within the study
area, invasion of the park has already started
along places that are adjacent to the fence,
along the boundary of the park (Fig. 5).
Within the area adjacent to the park
there is a high population of juvenile
trees. As shown by data from the transect
survey, there are areas where Acacia mearnsii

is spreading rapidly. Data from the transect
survey shows that in these areas the population of juvenile trees is far higher than the population of mature trees. There is also an evidence showing that some places have been
recently colonized, possibly for the first time.
The areas that are most susceptible to invasion are those bordering the main enclaves
of Acacia mearnsii (Fig. 1). Most of the recently invaded areas are found in old fields, along
the southern flanks of the tribal area, where
cultivation is no longer practiced. Among
such areas are places characterized by low
densities of mature trees (Figs. 2 and 4).
However, juvenile trees of Acacia mearnsii already exist inside the park. The spread
of Acacia mearnsii is likely to undermine the
touristic potential of the park, which is one
of the ecosystem goods provided by the park.
In some parts of the communal grazing area
that lie next to the GGHNP the concentration
of Acacia mearnsii is considerably high, especially along the river and the gullies (Fig. 1).
The inaccessibility of these places makes the
control of the species problematic. The gullies are mostly concentrated in areas where
headward erosion has been active. In areas
where densities of Acacia mearnsii are
high, erosion is less active, showing that the
species has a stabilizing effect on soil, thus
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Figure 5. In the foreground is an area where
juvenile trees of Acacia mearnsii have recently
breached the human-made barrier and may soon
spread into the rest of the park. Within a few
metres from the fence (as shown in the background) is a stand of Acacia mearnsii from which
the species is spreading

preventing the undercutting of the stream
banks by meandering streams. In these areas
the soil would be loosened and water erosion
would be worse if the trees were cut. This
would also cause siltation and affect riparian
ecosystems downstream. In addition to these
advantages Acacia mearnsii also plays
an important role in maintaining the population of pollinators, including bees and other
insects. In November, when the transect survey was conducted, the species was in flower
when most other species were still dormant.
This is one of the traits of Acacia mearnsii
which makes it a successful invader. However,
if the species is left completely uncontrolled,
ecosystem goods and services, including the
capacity of the ecosystem to supply products
such as grass, phyto-medicines and its ability to support ecotourism will be undermined.
Along all the three transects there is evidence
suggesting that some sites were previously
cleared. This evidence includes tree stumps,
ash and charcoal.
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Villagers’ views regarding the control
and eradication of Acacia mearnsii
Villagers’ views varied remarkably regarding the control and eradication of Acacia
mearnsii. The species plays an important role
in their livelihoods. When responding to the
question whether they considered the species
to be a problem or a resource, eight (73%)
of the villagers indicated that the species was
a resource. All the household heads who took
part in the questionnaire survey stated that
they use it as a source of firewood. Asked
whether the species should be conserved
or eradicated six (55%) of the villagers preferred that the species be conserved. These
responses are not surprising, considering
that nine (82%) of the villagers fall within the
0-2000 rand (0-188.20 US$) monthly income
bracket, and are thus unable to afford energy requirements for lighting, cooking and
heating. Several sites were identified where
Acacia mearnsii was recently harvested for
sale or household use. At some sites poles
or fuelwood were stacked into piles that were
waiting for transportation to markets in the
nearby town of Phuthaditjhaba.
Most of the harvesting takes place
in accessible areas, especially those that are
close to the village and the main tracks. However, most of the villagers were aware of the
impact that Acacia mearnsii has on the environment and the effect that it has on other
species, especially grasses. Seven (64%) of the
villagers noted that grass no longer grows
in areas where the species is well established.
This explains why seven (64%) of the villagers
now graze their livestock in the park. There are
areas where the villagers have damaged the
fence to facilitate the entry of their livestock
into the park. Only five (46%) of the villagers
noted that the presence of the species is promoting erosion, and another five indicated
that areas where stands of Acacia mearnsii
exist are prone to fire damage, though none
of them reported the siltation of rivers and
the displacement of native trees, or the drying of streams, as a result of the proliferation
of the species.
Geographia Polonica 2016, 89, 3, pp. 271-286

GP_2016_3.indb 279

2016-09-15 14:11:30

Geoffrey Mukwada • Wisemen Chingombe • Phillip Taru

280

A negligible number of household heads
were aware of the different ways through
which Acacia mearnsii spreads. Only one
household head was aware of the role that
livestock can play in the dispersal of the seed,
and only three household heads stated that
running water can promote the dispersal
of the species. Responses from most villagers
did not indicate that they were aware of the
benefits of eradicating Acacia mearnsii.
Table 1 shows the views of the respondents
regarding the control of the species.
It is ironic that even though the majority of the villagers did not agree that Acacia
mearnsii control programmes are beneficial,
they strongly agreed that their community
should be involved in these programmes.
Surprisingly, when the villagers were asked
to state some of the measures that can be taken to eradicate Acacia mearnsii, seven (64%)
and eight (73%) made reference to chemical
and mechanical measures, respectively. This
high awareness among the villagers is not
surprising because they were familiar with
the earlier efforts by the Working for Water
Programme to control the species.

Discussion
As shown in the preceding section, the risk
of the invasion of the GGHNP by Acacia
mearnsii is high. This will have serious consequences on ecosystem health within the
park. Data from transect analysis clearly
shows that densities of Acacia mearnsii
in areas abutting the park range between

2000, along Transect 1 (Fig. 2) to about 4000
along Transect 2 (Fig. 3). As noted earlier, the
zone that is immediately adjacent to the park
is supposed to be an IAS free buffer zone,
in line with the GGHNP management plan.
With the buffer zone already infested, there
is no doubt that the species can now easily
spread into the park. This suggests that previous efforts to control the species by creating
a buffer zone within which Acacia mearnsii
is monitored around the park have proved
to be ineffective, despite the investment that
was undertaken in this initiative. This is consistent with Luque’s et al. (2013) argument
that even though there now exists a large,
dedicated community of researchers and
managers worldwide, management successes against IAS are still outnumbered by new
introductions. Luque et al. (2013) maintain
that despite our improved knowledge about
the harm IAS can cause, better management
procedures to prevent new introductions
and more efficient eradication protocols, IAS
remain problematic. Evidence from the current research study indicates that successful
IAS eradication protocols are based on an
integrated approach where livelihood needs
of local communities and ecosystem services
are taken into consideration.
Integrated approach to Acacia
mearnsii control
As demonstrated by the findings of this
research Acacia mearnsii invasion is a multifaceted problem requiring a multi-faceted

Table 1. The views that villagers hold about the Acacia mearnsii and its eradication

Statement

The control of the black wattle can create jobs
The control of the black wattle can generate income
The black wattle can improve pastures in future
The local community should be involved in black wattle eradication programmes

Extent to which villagers agree
with the statement and the number of villagers who gave
the response
SD

D

N

A

SA

5
3
2
1

1
3
4
0

1
0
0
3

3
4
2
0

1
1
3
7

Explanations: SD = strongly disagree; D = disagree; N = neutral; A = agree; SA = strongly agree
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solution. This is because conservation issues
rarely occur in isolation (Adams & Hutton
2007) due to the fact that rural livelihoods
are structured by many forces, including
some that are linked to external factors
such as those that have an influence on the
broader economy (Riddell 2013). In the case
of the GGHNP Acacia mearnsii eradication
project, one important external factor that
should be considered alongside the control
of Acacia mearnsii is the government funded
Expanded Public Works Programme (EPWP).
The EPWP involves the hiring of unemployed
community members in public works projects
such as construction or maintenance of roads
and fire guards. The EPWP is a public job creation initiative that was introduced by government in 2004 (Antonopoulos 2009). Financial resources from the EPWP could be used
to employ some villagers in the eradication
of the species, thus simultaneously addressing both unemployment and poverty at the
same time. The integrated control measures
that were previously employed in the study
area did not eradicate the problem or reduce
the imminence of invasion. Previous integrated control measures simply involved
the application of mechanical methods such
as uprooting of invasive species and chemical
control methods like use of arboricides. This
is evidenced by the recolonization of Acacia
mearnsii in areas from which it was previously eradicated within the buffer zone.
Buffer zones are areas within which land use
change may have an influence on the current
or future state of the park (SANParks 2013).
The 2013-2023 GGHNP management plan
shows that there is a buffer of at least 3 kilometres right round the park, though the width
varies in every direction. We argue for a different kind of integrated approach, encompassing multiple stakeholders such as local
communities, government departments, SANParks, tribal authorities, NGOs and industry
in which the needs of local communities are
accommodated. Such an approach is similar
to that which was proposed by Prévot-Julliard
et al. (2011) who advocated conservation and
management strategies that are flexible and
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capable of being adjusted to society’s needs.
We argue therefore that the control of Acacia
mearnsii should not be solely based on biological arguments, but also on social and economic considerations. In line with this argument, Liu et al. (2011) highlighted the need
to incorporate social values in decision making when managing invasive alien species.
This makes a strong case for the inclusion
of multiple players in programmes that are
meant to address the problem.
In the proposed integrated approach there
are a number of crucial issues that make total
eradication of Acacia mearnsii undesirable.
First, as noted above, the species is important to the livelihoods of rural communities,
including those located in nearby villages and
informal settlements. However, where it is
absolutely necessary to eradicate the species, people from these communities should
be accorded first priority when employees
are hired to perform this role. As shown
in the results of the questionnaire survey,
most of the people from the tribal village
community (Fig. 1) are either unemployed
or low income earners. This explains the relatively high number of villagers who indicated
that they are willing to participate in Acacia
mearnsii eradication projects despite the fact
that they perceive the species as an important livelihood resource. Their involvement
in the eradication projects would be a vital
source of household income. This confirms
the applicability of the notion of social desirability bias which was coined by Schüttler
et al. (2011) to express the compromises
that local communities often make to the
point of accepting eradication programmes
because of the social benefits derived from
the programmes. One of the most important
social benefits generated by IAS eradication
projects is employment. In this regard, labour
intensive approaches involving mechanical
and chemical methods of Acacia mearnsii
control may have to be considered as an integral part of the already existing development
programmes, especially the EPWP.
Secondly, where it is already well established, Acacia mearnsii generates a number
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of important ecosystem services, including
reduction of surface water runoff and control of erosion. It also provides functions and
products of ecosystems that benefit people
or yield welfare to society, including supply
of wood fuel and construction materials. The
role that Acacia mearnsii plays in maintaining
the population of pollinators is an ecosystem
function that should not be underestimated,
and should be considered as one of the most
important reasons for maintaining stands
of the species.
Ecosystem services
Due to the ecosystem services that are rendered by Acacia mearnsii to the environment
there are a number of considerations that
need to be made about its control or eradication. First, the sustenance of populations
of insect pollinators is both economically and
ecologically important. In this regard, it is
critical to note that pollinators play a crucial role in agriculture, which is the mainstay
of the economy of the eastern Free State
region, as well as in maintaining ecosystem
health. Even though Acacia mearnsii alters
habitats in places that it invades and makes
it difficult for some organisms to survive, the
species creates new habitats as well. Carlos
et al. (2014) have shown that even though
invasive plants have detrimental environmental effects there is evidence to suggest that
these plants benefit wildlife under certain
circumstances, especially where they are
a food source or where they provide habitat
for breeding, roosting and perching or where
they provide refuge from predators.
Secondly, the use of mechanical and chemical methods to control Acacia mearnsii is not
only expensive, since a huge amount of money
has to be invested in it, but environmentally
costly as well. Acacia mearnsii plays an important environmental role in reducing soil erosion. Where it is deemed absolutely necessary
to eradicate trees along streams, alternative
mechanical methods, for instance use of gabion blocks, should be employed to prevent
erosion. Gabion blocks are cairns of rock that

are encased in wire mash and erected across
slopes to prevent soil creep and slumping.
They reduce surface runoff and enhance water
infiltration and percolation. Even though this
approach is labour intensive and has the ability to create jobs for the unemployed, and the
technology involved is widely used in South
Africa, it is expensive to implement.
Thirdly, the eradication or control of Acacia mearnsii should be considered alongside
the economic value of the products from the
species, especially poles, charcoal and tannin bearing extracts such as bark. Where the
eradication of the species is necessary, the
villagers who are employed in the eradication
projects should be given incentives to ensure
that their efforts are effective. Possible incentives include ownership of the proceeds
derived from the eradication, as well as assistance in the marketing of the products. NGOs
could assist with the beneficiation, branding
and marketing of the products. Through NGO
advocacy, eco-friendly industrial establishments could be lobbied so that they give preferential treatment to products derived from
operations that promote wildlife conservation
or save national parks. Such an approach
would simultaneously address the challenges
of poverty and the environmental threats
posed by bio-invasion. However, caution must
be exercised where this approach is adopted. Nuñez et al. (2012) have given two reasons why this approach is problematic. One
of the reasons is that if the target species
becomes an economic resource, people may
try to recreate its market in previously uninvaded regions, thus worsening the invasion.
The other reason is that the use of invasive
species as an economic resource may trigger
the local community to protect these harmful species, to facilitate their incorporation
into the local culture, thus generating worse
environmental problems.
Eco-agricultural landscaping
At the local level, land-use planning could
be incorporated into integrated programmes
for bio-invasion control. As mentioned above,
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expenditure on eradication ventures has not
been commensurate with results. Careful
land use planning could reduce the costs
of eradication. One way of doing so is the
re-zoning of the areas abutting the park and
to transform them into a cultivated buffer
zone. By doing so, the costs of eradicating
Acacia mearnsii and other IAS as well, will
be passed on to the farmers. Prices of land
in the created buffer zone could be lowered
to ensure that crop farming in this zone
becomes attractive enough to sustain arable
conservation. The crops that would be grown
in this zone are those that are least susceptible to wildlife damage. This approach to environmental protection and conservation is not
new. Taylor-Lovell and Sullivan (2006) have
noted that conservation buffers can have
a positive impact on the ecological health
of rural landscapes due to the role they play
in reducing erosion, improving water quality,
increasing biodiversity, and expanding wildlife habitats. Studies in Mesoamerica have
shown that agricultural landscapes can serve
as buffers for remaining natural areas (Harvey et al. 2008). Scherr and McNeely (2008)
termed these landscapes eco-agricultural
landscapes, because of the role they play
in promoting both agriculture and conservation. An example of an agricultural landscape
that has been effectively used as a buffer
zone comprises small-scale tea growers who
were allocated farms around Chirinda forest
in Zimbabwe in order to prevent the destruction of the forest (Mukwada 2000). In the
case of the conservation buffer that could
be created around the GGHNP, the villagers
who will be affected by the setting up of the
conservation buffer and land-use re-zoning
could be relocated to other areas, for example the nearby former experimental farms
and agro-villages that are currently not operational. This relocation could be managed
by the Department of Rural Development
and Land Reform through the ongoing land
reform programme. However, this approach
to conservation has pros and cons.
There are arguments “for and against
negative social impacts of protected areas
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in different parts of the world, and the scope
and characteristics of these impacts” (Rantala et al. 2013: 97), especially in cases where
communities have to be relocated. There has
to be sufficient justification for compromising the rights of the people who have to be
relocated. The extent to which community
displacement for wildlife protection is defensible is highly controversial and debatable.
Though the practice of conservation through
displacement remains a common place
in developing countries, its practice can
adversely affects people’s welfare, particularly that of socio-economically marginalised
people (Lam & Paul 2014). The moral justification of relocating people from their homeland
in order to promote conservation has been
widely questioned (Cernea & Schmidt-Soltau
2003). Lam and Paul (2014) cite the application of the ‘Impoverishment, Risks and Reconstruction’ (IRR) model that was first proposed
by Michael Cernea in the 1990s as a typical example of attempts by policy makers
to reconstruct rural livelihoods in order to minimize the social difficulties of people displaced
during a resettlement process. Loss of power
and control over what people consider to be
their environments in order to accommodate
conservation regulations has been the source
of conflict in the GGHNP. However, Brockington and Igoe (2006) argue that if conservation does not provoke protest, then it would
not be doing its job properly, since providing
space for nature constraints people’s lives
and activities. On the other hand, if conservation strategies lead to the distress of people,
“especially those who are less powerful, politically marginalized, and poor, little that conservationists argue on behalf of biodiversity
makes sense” (Agrawal & Redford 2009: 1).
Adams and Hutton (2007) argue that within
the context of protected areas the relationship between people and nature is political
and embraces a number of facets, including issues of rights and access to land and
resources. It can be inferred from a recent
study in the GGHNP by Mukwada et al.
(2016) that the relationship between local
communities and the park is a political one
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because it relates to their exclusion from
the park. Kabra (2009: 250) describes such
an approach to conservation as preservation via displacement and refers to it as “the
most extreme version of the dominant conservation paradigm of ‘fortress’ or exclusionary conservation”. Solutions that are based
on exclusion by creating what Kabra (2009)
termed ‘people-free’ zones displace people
and undermine their livelihoods. Thus, even
though there may be plausible scientific arguments for the relocation of communities that
are juxtaposed to the GGHNP, the moral
grounds on which this can be pursued are
shaky.
The fundamental question that arises
then is: how can the control of Acacia mearnsii be achieved without displacing communities or undermining their livelihoods? Holmes
(2013) suggests that it is important to understand the relationship between protected
areas and local communities. This author
notes that the relationship between protected areas and local communities is vital for
biodiversity conservation due to its capacity to maximize the benefits of biodiversity in conservation, as well as its capacity
to minimize the social costs often incurred
by the most marginalized groups in populations that live in and around protected
areas. Due to the fact that the relationship
between protected areas and local communities is context specific, it can be argued
that there is no one-size-fit-all solution
that maximizes the benefits of protecting
the park from Acacia mearnsii invasion
while minimizing the cost of this endeavour
to society. However, one solution that could
be made involves the segmentation of the
GGHNP and setting aside a portion of land
in the park to which the affected villagers are
relocated with assistance from government
departments. In this regard the role of government departments would be provision
of housing and services to the affected villagers. The new settlement created could be
a cultural village from which cultural tourism
is promoted, thus diversifying tourism attractions around the park.

Conclusion
The focus of this paper is the discussion
of the distribution of Acacia mearnsii in the
GGHNP, the challenges associated with
its control, as well as the options that can
be adopted to control the species. There are
some conclusions that can be drawn from the
foregoing discussion regarding the invasion,
control and eradication of Acacia mearnsii.
Firstly, the eradication of the species may not
be completely desirable in some areas, especially when considering the importance of the
species to rural livelihoods, its value to the
agricultural economy and its role in maintaining ecosystem health. Secondly, for the
control and management of Acacia mearnsii to be successful it must be viewed as an
integral component of land-use planning and
incorporated into already existing social and
rural development programmes, such as the
Expanded Public Works and land reform programmes. Finally, we conclude that the economic, social and environmental dimensions
of Acacia mearnsii should be factored into
programmes designed to control or eradicate
the species, since the invasion by this species
is a multi-faceted problem which requires
a multi-faceted solution.
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