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4(%3)3 35--!29 

Lowland renosterveld is a relatively fertile, shale-derived vegetation type found within the Fynbos 

.ƛƻƳŜ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΣ ŀ ōƛƻƳŜ ǿƘƛŎƘ ƛǎ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎƳŀƭƭŜǎǘΣ ȅŜǘ ǊƛŎƘŜǎǘ Ǉƭŀƴǘ 

kingdoms. Due to the fact that renosterveld tends to be dominated by a handful of small-leaved 

asteraceous shrub species, it creates the illusion that it is a homogeneous habitat with low levels of 

alpha diversity and species turnover. This is exacerbated by the widely accepted, although not proven, 

hypothesis which states that current-day renosterveld is derived from a pristine C4 grassland and that 

the dominance of asteraceous shrubs is solely due to more than 300 years of mismanagement in the 

form of overgrazing. This process of degradation is believed to have started with the arrival of the 

European settlers who exterminated the large herds of free-roaming ungulates and replaced them with 

livestock (sheep and cattle), which, through their selective feeding habits and their sedentary manner of 

grazing, altered the system from a grassland to a shrubland.  The debate over what renosterveld actually 

is, combined with a dearth of knowledge as to its ecological functioning, has meant that management 

recommendations are largely based on a combination of guess-work and inferences from studies in 

adjacent and similar fynbos and karoo habitats.  Additionally, renosterveld has been severely 

transformed for agricultural development, rendering it a Critically Endangered vegetation type, with 4-

10 % of the oringial extent remaining.  

In this thesis, I focus on lowland renosterveld in the Overberg (also referred to as South Coast 

Renosterveld), Western Cape, South Africa. I investigate, through the use of soil carbon-isotope 

analyses, the grassy-shrubland vs. shrubby grassland debate and assess whether or not the theory that 

renosterveld is merely a degraded grassland has merit. I evaluate diversity levels at the alpha, beta and 

gamma scales and contrast these with comparable Mediterranean-climate vegetation types, while 

considering the implications for conservation planning for renosterveld in the Overberg. Through the 

use of a simple model, I investigate whether it is possible to predict species extinction rates at the local 

(patch) level. I then assess responses to grazing and fire, through a combination of controlled 

experiments and random surveys, in order to assess management requirements.   

I found that South Coast Renosterveld was more-than-likely always a grassy-shrubland, and that 

although data suggest slightly higher C4 inputs historically, rensoterveld was never a pure C4 grassland.  

Alpha diversity was on a par, if not higher, than that of any other studied fynbos habitats and is 

comparable, if not richer, than its other Mediterranean-climate shrubland counterparts. Similarly, 

species turnover across habitat and landscape gradients was high, suggesting that multiple renosterveld 
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reserves will be crucial for the long-term preservation of this habitat and associated ecological 

processes.  

Renosterveld in the Overberg responds positively to fire, through a significant increase in flowering and 

germination in post-burn vegetation, while older renosterveld is less productive. However, I also 

demonstrate that regular short burning intervals are not advisable for this relatively dry shrubland, 

which is better suited to fire frequencies similar to, or lower than, those in comparable fynbos habitats. 

Grazing impacts did not manifest on plant diversity or cover, but did affect size and productivity of 

species favored by livestock, suggesting potential for long-term negative impacts with continuous 

grazing. This study suggests that managing for the grass component alone will not have overall benefits 

for the biodiversity and ecosystem functioning of this severely threatened vegetation type.  Thus, this 

ǎǘǳŘȅ ŘƻŜǎ ƴƻǘ ŎƻƴŎǳǊ ǿƛǘƘ /ƻǿƭƛƴƎΩǎ όмфусύ ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ ΨΧ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ {ƻǳǘƘ /ƻŀǎǘ 

Renosterveld as rangeland for domestic livestock production would be entirely compatible with the 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘƛǎ ǾŜƭŘ ǘȅǇŜ ŀƴŘ ƛǘǎ ŎƻƳǇƻƴŜƴǘ ŦƭƻǊŀΦΩ  

The future of renosterveld in the Overberg depends on the establishment of a network of reserves 

which includes the full repertoire of management regimes, micro-habitats and aspects, in order to 

incorporate diversity at all levels. This alone, however, will not be sufficient: a strategy which ensures 

landowner buy-in, through tangible incentives, will be crucial for the long-term persistence of 

renosterveld as a functioning ecological entity at the landscape level.    
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/I!t¢9w мΥ Lb¢wh5¦/¢Lhb  
wŜƴƻǎǘŜǊǾŜƭŘΥ ŀ ǎŜǾŜǊŜƭȅ ǘƘǊŜŀǘŜƴŜŘΣ ƳƛǎǳƴŘŜǊǎǘƻƻŘΣ Ǝƭƻōŀƭ ōƻǘŀƴƛŎŀƭ 
ƘƻǘǎǇƻǘ 

In a changing landscape, there are always winners and losers (Muthama Muasya 2011). 

  

BACKGROUND: A THREATENED FYNBOS SYSTEM 

¢ƘŜ ǇƭƛƎƘǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭƻǿ-lying, fertile, natural habitats is a global conservation conundrum, as these 

have always been the most suitable for cultivation and have thus been heavily exploited since the 

advent of large-scale, extensive agriculture. Today, these are the most threatened ecosystems, due to 

the high levels of fragmentation which impose a suite of negative effects on the integrity of these 

systems. However, direct fragmentation effects are seldom the only negative influence on fragmented 

habitats. Management effects can often override these, with different species and taxa responding 

differently to diverse management interventions. Thus, determining appropriate management for these 

habitats is as crucial to reducing the direct fragmentation effects.  

One fragmented system occurring in a very diverse landscape is renosterveld: a vegetation type found 

within the Fynbos Biome of South Africa, generally located on clay- and shale-based, fertile soils. 

Compared with adjacent fynbos habitats, it tends to have an overall grey appearance, due to the 

dominance of asteraceous shrubs and in particular, the renosterbos Elytropappus rhinocerotis.  It is also 

a grassier habitat and is richer in forbs, annuals and geophytes than the adjacent fynbos habitats 

(Rebelo 1995). Renosterveld is renowned for its exceptionally high levels of geophyte diversity (Cowling 

1983, Paterson-Jones 1998). The ƴŀƳŜ ΨwŜƴƻǎǘŜǊǾŜƭŘΩ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ !ŦǊƛƪŀŀƴǎ ǿƻǊŘǎ ΨǊŜƴƻǎǘŜǊΩ 

όƳŜŀƴƛƴƎ ǊƘƛƴƻύ ŀƴŘ ΨǾŜƭŘΩ όƳŜŀƴƛƴƎ ǾŜƎŜǘŀǘƛƻƴύΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ŜȄŀŎǘ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘƛǎ ŎƘƻƛŎŜ ƻŦ ƴŀƳŜ ŀǊŜ 

unclear. It is generally believed that the vegetation was named after the Black Rhino which occurred in 

ǘƘŜ ²ŜǎǘŜǊƴ /ŀǇŜΣ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ŜƛǘƘŜǊ ƛύ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴƛŦƻǊƳ ΨƎǊŜȅΩ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ 

resembled that of a rhino hide, or ii) that the rhinos occurred in this vegetation (Boucher 1980). 

Renosterveld has been severely transformed, with >90% of it ploughed for agricultural development 

(mostly grain and artificial pasture) (Kemper et al. 1999, McDowell & Moll 1992). According to the SANBI 

ϧ 59!¢Ωǎ όнллфύ Threatened Ecosystems of South Africa, about 12% of the original extent of all 

renosterveld types in the Overberg still remains ς although other estimates are as low as 4-6% (pers. 

comm. Donovan Kirkwood) (Figs. 1a and 1b).  Renosterveld is listed as Critically Endangered and highly 

prone to functional extinction. The viability of renosterveld as a functioning ecosystem is influenced by a 
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suite of factors, from those occurring as a result of significant shifts in management regimes to those 

occurring as a result of significant fragmentation and habitat loss.  

 

 

 
Figures 1a (above) and 1b (below) demonstrate the amount of renosterveld that has been lost in the 
Overberg over the last ±300 years. Figure 1a denotes the original extent of renosterveld in the Overberg, 
while Figure 1b shows the fragments remaining to date (adapted from SANBI maps). 
 

¢Ƙƛǎ ǘƘŜǎƛǎ ŎƻƴŎŜǊƴǎ ǎǘǳŘƛŜǎ ƻŦ ǊŜƴƻǎǘŜǊǾŜƭŘ ƛƴ ǘƘŜ hǾŜǊōŜǊƎ ǊŜƎƛƻƴ ƻŦ ǘƘŜ /ŀǇŜΦ ¢ƘŜ ΨhǾŜǊōŜǊƎΩ 

essentially refers to the Eastern half of the Western Cape, South Africa, and stretches from Botriver to 

the Heidelberg region (Figure 2ύΦ  Lƴ ǘƘŜ {ƻǳǘƘŜǊƴ Ŏƻŀǎǘŀƭ ǊŜƎƛƻƴ ƻŦ ǘƘŜ hǾŜǊōŜǊƎΣ ƭƛŜǎ ǘƘŜ Ψ!ƎǳƭƘŀǎ tƭŀƛƴΩΣ 

comprising a range of coastal, lowland and limestone-based fynbos types. In this region, farming 

comprises grain crops, livestock, vineyards and indigenous flower crops (mostly Protea species), while 
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commercial wildflower harvesting also provides an income for smaller local 

businesses. The Sonderend and Langeberg mountains straddle the northern 

extent of the Overberg and these are dominated by mountain fynbos 

vegetation types. Here, commercial forestry plantations are the major land 

use, while relatively large areas of fynbos are conserved by either government 

agencies, or private landowners. Between the coast and mountains, the soil 

becomes relatively fertile and rich in clay derived from shale and it is here that 

renosterveld habitats occurred.  

Renosterveld began to be transformed for crop farming soon after the first 

European settlers arrived in the Cape. Today, almost all remnant renosterveld 

is found on privately-owned land, making it very vulnerable to the deleterious 

effects of management. The long-term effects of constant mis-management on these fragments are 

poorly understood, but it is assumed they will be significant and, in some cases, cause irreversible 

damage to the ecological integrity of the veld.  

 

 

 

Figure 2. Map denoting the study area, Overberg, Western Cape, South Africa. 

 

Renosterveld in the context of the Fynbos Biome 

¢ƘŜ /ŀǇŜ CƭƻǊƛǎǘƛŎ wŜƎƛƻƴ ό/Cwύ ƛǎ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ²ƻǊƭŘΩǎ оп .ƛƻŘƛǾŜǊǎƛǘȅ IƻǘǎǇƻts (Myers 

мффлΣ aȅŜǊǎ нллоύΣ ƛǎ ǘƘŜ ǊƛŎƘŜǎǘ ƻŦ ǘƘŜ ²ƻǊƭŘΩǎ ǎƛȄ CƭƻǊŀƭ YƛƴƎŘƻƳǎ ŀƴŘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƘǊŜŀǘŜƴŜŘ ōȅ ŀ 

 

STATS: REMAINING RENOSTERVELD 

2021 cadastres (land parcels)  

37 527 ha renosterveld  

i.e. 6% remaining  

Spread across 12 296 fragments  

Varying in size from <1 ha to 835 ha  

72 fragments are >80 ha 

46 fragments are > 100 ha  

13 fragments are >200 ha 

Two largest remnants are ±800 ha 

(REF: SANBI GIS remnant layer). 
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plethora of issues, including infestations by exotic invasive plants, transformation for development and 

agriculture and general habitat degradation associated with mismanagement (Rebelo 1992, Rouget, et 

al. 2003, Raimondo et alΦ нллфύΦ Ψ¢ǊǳŜΩ fynbos habitats tend to be concentrated in mountainous and 

coastal regions within the CFR and are generally associated with poor, acidic, sandy soils. These are 

typified by a dominance of proteas, ericas (heather) and restios (reeds) and are fire-adapted and fire-

dependent systems. However, in the lowlands of the CFR, vegetation changes to renosterveld, in 

response to interactions between rainfall and a change to relatively more-fertile, clay- and shale-based 

ǎƻƛƭǎ ŀƴŘ ǊŜƭŀǘƛǾŜƭȅ ƭƻǿ ǊŀƛƴŦŀƭƭΦ wŜƴƻǎǘŜǊǾŜƭŘ ƛǎ ǘȅǇƛŦƛŜŘ ōȅ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǘƘŜ ǘƘǊŜŜ Ƴŀƛƴ ΨŦȅƴōƻǎ 

ƛƴŘƛŎŀǘƻǊǎΩ όǇǊƻǘŜŀǎΣ ŜǊƛŎŀǎ ŀƴŘ ǊŜǎǘƛƻǎύ ŀƴŘ ǘŜƴŘǎ ǘƻ ōŜ ŘƻƳƛƴŀǘŜŘ ōȅ !ǎǘŜǊŀŎŜƻǳǎ ǎƘǊǳōǎ όƛΦŜΦ ǎƘǊubs 

ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ Řŀƛǎȅ ŦŀƳƛƭȅΣ ƻŦ ǿƘƛŎƘ ǘƘŜ ΨǊŜƴƻǎǘŜǊōƻǎΩ ƛǎ ƻƴŜ ŜȄŀƳǇƭŜύ (Fig. 3) and perennial grasses. 

It is still, however, considered part of the Fynbos Biome.  

 

Figure 3: Renosterveld, dominated by Asteraceous shrubs. 

 

Renosterveld is very rich in geophytes (Cowling 1990) and is most renowned for its spectacular spring 

(August / September) flower displays, during which a grassy shrubland resembling an American 

sagebrush habitat displays an exceptional array of bulb and annual diversity. In the Overberg, four types 

of renosterveld have been recognized (Mucina and Rutherford 2006): Western-, Central-, and Eastern-

Rûens Shale Renosterveld and Rûens Silcrete Renosterveld. All are listed as Critically Endangered (SANBI 

& DEAT 2009).  

Fynbos systems (including renosterveld) are exceptionally diverse, with high levels of very range-

restricted, rare and endemic species. These naturally rare species are highly vulnerable to the 

deleterious effects of fragmentation and are often poorly represented in remnants. Thus, in contrast 
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with managing more homogenous systems elsewhere on the globe, management in fragmented fynbos 

is extremely complicated, as high levels of diversity and endemism are associated with high extinction 

risk and thus the need for area-specific management. Research has shown that even a fragment of only 

a few hectares of renosterveld can contain exceptionally high plant diversity (Curtis et al. 2013, Kemper 

et al. 1999.). Thus, managing lowland fragments at the farm and landscape level is essential if they are 

to continue functioning as ecological systems.  

 

Background: economic and social climate in relation to climate change 

CŀǊƳƛƴƎ ƛƴ ǘƘŜ hǾŜǊōŜǊƎ ΨƎǊŀƛƴ-ōŜƭǘΩ όƛΦŜΦ ǇǊŜǾƛƻǳǎƭȅ ǊŜƴƻǎǘŜǊǾŜƭŘ ǊŜƎƛƻƴǎ) comprises a variety of cash 

crops (wheat, barley, canola, oats) as well as livestock (mostly sheep and cattle). Essentially, food crops 

are planted on a rotational basis and alternated with lucerne as artificial pasture for livestock. Almost all 

crops depend on winter rain, while some lucerne camps are irrigated (particularly for dairy cattle) (the 

ǘŜǊƳ ΨŎŀƳǇΩ ǊŜŦŜǊǎ ǘƻ ŀ ŦŜƴŎŜŘ-off section of the farm on which crops or pastures are grown: each farm 

is divided into these camps for management purposes). Increased frequency of sporadic winter drought 

(affecting germination and growth and therefore productivity of grain crops and artificial pastures) and 

late (early summer), heavy rains (sometimes having a detrimental effect on harvesting), have resulted in 

some farms in the region experiencing severe financial difficulties (pers. obs.). In the context of a 

weakening economic climate and fluctuations in the wheat price, nested in an already marginal farming 

area further threatened by climate change (Lumsten et al. 2009), landowners are anxious to maintain a 

hold on their farms and livelihoods. They may therefore be more prone to desperate and illegal 

measures, which include turning virgin land into crop farming. In addition to this, food shortages for 

livestock may force landowners into making poor, short-term solutions for grazing, which may involve 

ill-timed and frequent burning of vegetation, followed by immediate and heavy grazing. These practices 

could result in irreversible damage to biodiversity, and the functioning of renosterveld ecosystems.  

 

The conservation importance of renosterveld and other lowland fynbos types has been acknowledged 

for many years (Cowling et al. 1986, Jarmin 1986, Rebelo 1995). Although very detailed and 

sophisticated conservation plans have been developed (e.g. von Hase et al. 2003), very little progress 

has been made in actually implementing them and securing sufficient tracts of land to meet 

conservation targets for critical habitats.  
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Figure 4. Map denoting the extent of the different surveys carried out in this study (experimental plots 

(Chapters 3, 4, 5 & 7), Random plots (Chapters 3, 4, 5 & 7), Soil samples (Chapter 3) and quartz surveys 

(Curtis et al. 2013, Appendix 1).  

 

For example, the first maps which were intended for identifying conservation priorities in the CFR were 

compiled by Jarmin in 1986. Most notably, important renosterveld fragments were mapped with the 

ŦƻƭƭƻǿƛƴƎ ƳŜǘŀŘŀǘŀΥ ΨƭŀǊƎŜǎǘ ŀƴŘ ōŜǎǘ ǊŜƳŀƛƴƛƴƎ ŜȄŀƳǇƭŜǎ ƻŦ {ƻǳǘƘǿŜǎǘ /ƻŀǎǘ wŜƴƻǎǘŜǊǾŜƭŘ 

communities on silcrete-topped hills in the Bredasdorp-Swellendam district. Many threatened plants 

ƻŎŎǳǊΦΩ !ƴŘ ΨƎǊŀȊƛƴƎ ŦƻǊ ǎƘŜŜǇ ƛǎ ǘƘŜ Ƴŀƛƴ ǳǎŜΣ ōǳǘ ǇƭƻǳƎƘƛƴƎ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ƴŀǘǳǊŀƭ ǾŜƭŘ ƛǎ 

ŎƻƴǘƛƴǳƛƴƎΧ ƛƴǘŜƴǎƛǾŜ ƎǊŀȊƛƴƎ ŀƴŘ ŦǳǊǘƘŜǊ ŜȄǇŀƴǎƛƻƴ ƻŦ ǇƭƻǳƎƘŜŘ ƭŀƴŘǎ ŀǊŜ ƳŀƧƻǊ ǘƘǊŜŀǘǎΦΩ 5ŜǎǇƛǘŜ 

recognition of renostervelŘ ŀǎ Ψŀ ǇǊƛƻǊƛǘȅ ŦƻǊ ŎƻƴǎŜǊǾŀǘƛƻƴΩ ŘŀǘƛƴƎ ōŀŎƪ нр ȅŜŀǊǎΣ ƭƛǘǘƭŜ ǎǳŎŎŜǎǎŦǳƭ 

conservation action has taken place since. The GIS tools for accurate conservation planning in 

renosterveld were developed more than 10 years ago (von Hase et al. 2003), and led to the generation 

of rather ambitious five- and twenty-year visions for the conservation of lowland renosterveld. Despite 

these plans, to date, only a handful of farms have had Stewardship Agreements or Conservation 

Easements (i.e. voluntary title deed restrictions which declare the renosterveld as Nature Reserve) 

placed on them, and most farms with renosterveld are not involved with conservation programmes of 

any sort. Current-day, management-related threats to renosterveld appear to be: i) degradation through 
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inappropriate grazing regimes, ii) degradation through inappropriate fire regimes and iii) conversion of 

virgin land into cropland (Fig. 5).  

 

 

Figure 5: !ƭǘƘƻǳƎƘ ǎǇŜŎǘŀŎǳƭŀǊ ŀǘ ǘƛƳŜǎΣ ǘƘŜǎŜ ΨǇŀǘŎƘǿƻǊƪǎΩ ƻŦ ǿƘŜŀǘΣ ƻŀǘǎΣ ōŀǊƭŜȅΣ Ŏŀƴƻƭŀ ŀƴŘ ǇŀǎǘǳǊŜ 
have replaced the once diverse renosterveld systems which covered the fertile lowlands of the CFR and 
supported significant populations of large game and other wildlife.  
 

 Whereas fynbos has been intensively studied from diverse perspectives, renosterveld is still poorly 

known. This lack of knowledge hampers conservation efforts.  In this thesis, I address some key 

questions relevant for selecting conservation areas of renosterveld and applying appropriate 

management. Of necessity, I also address some basic aspects of the system, including whether it was 

historically a grassland invaded by shrubs following heavy grazing or a shrubland system analogous to 

fynbos. The thesis layout is indicated in the chapter summaries that follow: 

 

CHAPTER 3: RENOSTERVELD: GRASSY-SHRUBLAND OR SHRUBBY GRASSLAND? 

What makes renosterveld management particularly challenging is that, despite the fact that this 

vegetation type falls within a Biome that is fairly well-studied, there is disagreement amongst ecologists 

about what renosterveld actually was (and therefore what we are managing for), as well as a  dearth of 

knowledge on what factors drive renosterveld functioning (e.g. fire, grazing or neither). Newton and 

Knight (2004) suggested that, since the intensification of the use of domestic livestock in the Western 

Cape about 200 years ago, renosterveld has been severely transformed, essentially changing the system 

ŦǊƻƳ ŀ ΨǎƘǊǳōōȅ ƎǊŀǎǎƭŀƴŘΩ ǘƻ ŀ ΨƎǊŀǎǎȅ ǎƘǊǳōƭŀƴŘΩ όbŜǿǘƻƴ ϧ YƴƛƎƘǘ нллпύΦ ¢ƘŜȅ ƘȅǇƻǘƘŜǎƛȊŜŘ ǘƘŀǘ ǘǿƻ 

main factors contributed to this: i) the large-scale extermination of indigenous grazing and browsing 

herbivores and ii) the introduction of selective grazers in the form of sheep and cattle. i.e. The 

replacement of a suite of herbivores, of different sizes and varying grazing and browsing capacities, with 

two highly selective grazers (domestic sheep and cattle) resulting in a shift from a  system where grasses 

were prominent, to a system generally dominated by unpalatable, asteraceous shrubs. An alternative 
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hypothesis is that Overberg renosterveld was always a shrubland dominated by Asteraceous shrubs 

(particularly Elytropappus), as it is today. Current-day renosterveld is highly variable (Fig. 6).  

There is considerable anecdotal evidence suggesting a shift from Poaceae to Asteraceae in the 

hǾŜǊōŜǊƎΩǎ ƭƻǿƭŀƴŘǎ ŀƴŘ ǘƘŀǘ ǘƘƛǎ ǎƘƛŦǘ ƻŎŎǳǊǊŜŘ ǾŜǊȅ ǊŜŎŜƴǘƭȅ όғ нлл ȅŜŀǊǎ ŀƎƻύΦ Lƴ мтурΣ {ǇŀǊǊƳŀƴ 

published on the notable demise of the South Coast grasslands and the resultant increase in 

ElytropappusΣ ǎǘŀǘƛƴƎΣ ΨΧ ƛǘ ƛǎ ƴƻǘ ŀǘ ŀƭƭ ƭƛƪŜƭy that future ages may see this part of Africa entirely changed 

ŀƴŘ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǿƘŀǘ ƛǘ ƛǎ ŀǘ ǇǊŜǎŜƴǘΦΩ ό/ƻǿƭƛƴƎ et al. 1986). In 1943, Smit made reference to the 

ƭƻǿƭŀƴŘǎ ƻŦ ǘƘŜ {ƻǳǘƘ /ƻŀǎǘ ƻƴŎŜ ōŜƛƴƎ ƪƴƻǿƴ ŀǎ ǘƘŜ ΨōƭǳŜ ƎǊŀǎǎǾŜƭŘΣΩ ƛƴ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ dominance of 

Themeda όŎƻƳƳƻƴƭȅ ƪƴƻǿƴ ŀǎ ΨǊŜŘ-Ω ƻǊ ΨōƭǳŜ-ƎǊŀǎǎΣΩ ŘǳŜ ǘƻ ǘƘŜ ƘǳŜ ŎǊŜŀǘŜŘ ōȅ ŜȄǘŜƴǎƛǾŜ ŀǊŜŀǎ ƻŦ ǘƘƛǎ 

species) (Cowling et al. мфусύΦ  !ƴŘ [ŜǾȅƴǎ όмфнфύ ǾƛŜǿŜŘ ǘƘŜ wŜƴƻǎǘŜǊōƻǎ ŀǎ ŀ ǇƻǘŜƴǘƛŀƭ ΨǇǊƻōƭŜƳ ǇƭŀƴǘΩ 

and noted, with reference to renosterǾŜƭŘΥ ά!ƭǘƘƻǳƎƘ ǘƘŜ ǊŜƴƻǎǘŜǊ ōǳǎƘ ƛǎ ƛǘǎ ǇǊƛƴŎƛǇƭŜ ŎƻƴǎǘƛǘǳŜƴǘΣ 

several shrubs and other composites, and many geophytes are associated with it. However, these do not 

break the grey-ƎǊŜŜƴ Ƴƻƴƻǘƻƴȅ ƻŦ ǘƘƛǎ ǘȅǇŜ ƻŦ Ǉƭŀƴǘ ŎƻƳƳǳƴƛǘȅΦέ bŜŀǊƭȅ ол ȅŜŀǊǎ ƭŀǘŜǊΣ [ŜǾyns (1956) 

attributed overgrazing as the likely cause for the spread of Elytropappus and discussed the fact that 

farmers were burning renosterveld in order to utilize the regrowth for grazing, but that in the long-term, 

this management policy only perpetuates Elytropappus. Several other historic accounts describing the 

flora of the Cape certainly suggest the existence of a grassier lowland system than that present today 

(Newton & Knight 2004).  

Nearly three decades ago, Cowling et al. (1986) published a paper which should have set the scene for 

much-needed research on renosterveld management. Unfortunately, very little appropriate work 

followed this important paper. The authors made reference to their predecessors and supported the 

hypothesis that south-coast renosterveld (i.e. Overberg and eastwards) was historically dominated by 

Themeda triandra and that Asteraceous shrubs (particularly Elytropappus and Metalasia species) had 

started to dominate the landscape as a result of severe overgrazing.  

These studies do suggest that the lowlands of the Overberg were richer in palatable grasses than what is 

seen presently. However, the European settlers (having first arrived in the 1650s) were not the first 

pastoralists tending livestock in the region. The Khoi-San had been present in the area for 2000 years 

prior to the arrival of the settlers and were already manipulating the vegetation, through frequent 

burning to provide fodder for livestock (Deacon 1992, Hoffman 1997). According to this argument, the 

Khoi-San had converted renosterveld into a grassland system to promote feed for their livestock. Thus, 

the argument goes, renosterveld was in fact a shrubland prior to the arrival of the Khoi-San. This 

argument also has merit. However, if the Khoi were regularly burning renosterveld and using the fresh 
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new growth for grazing their cattle immediately these became available, they too might have damaged 

the grass component and encouraged the spread of Asteraceous species, as this is far more likely to 

occur when renosterveld is continually burned and grazed, with no rest periods. If, however, the 

nomadic Khoi people burned extensive areas while moving through with their livestock, they may well 

have allowed the veld significant periods of rest and so increased, or at least, maintained the grass 

component. Thus, again, this issue is debatable: migrant herds versus resident persistent grazing as in 

present day livestock farming could have had quite different impacts on the natural vegetation (Cowling 

et al. 1986).  

 

 

Figure 6: within the Overberg alone, there is variation in community structure of different renosterveld 
habitats: from left to right: a C3 grass-dominated renosterveld patch in Eastern Rûens Shale 
Renosterveld, an Asteraceous-shrub and C3-grass renosterveld patch in Eastern Rûens Shale 
Renosterveld and a C4-dominated renosterveld fragment in Central Rûens Shale Renosterveld. With such 
ŀƴ ƛƴƴŀǘŜ ŘƛǾŜǊǎƛǘȅ ƻŦ ƘŀōƛǘŀǘǎΣ ƛǎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ƳŀƪŜ ǎǘŀǘŜƳŜƴǘǎ ŀǎ ǘƻ ǿƘŜǘƘŜǊ ǊŜƴƻǎǘŜǊǾŜƭŘ ΨǎƘƻǳƭŘ ōŜΩ ŀ 
grassy shrubland or a shrubby grassland?  
 

Margaret Levyns was particularly interested in the Renosterbos Elytropappus rhinocerotis and its 

distribution within the Fynbos Biome and beyond, as well as the ecological constraints on its 

recruitment. In 1929, she published some experiments on the germination of Renosterbos under various 

treatments: experimental plots comparing unburned, burned and cut vegetation revealed that 

recruitment of renosterbos seedlings was zero in unburned plots, sparse and scattered in cut plots and 

very high in burned plots, suggesting that fire is crucial for renosterbos to recruit. Experiments also 

suggested that year-old seed had a higher probability of germinating than fresh seed (Levyns 1929).  

Levyns (1929) also acknowledged the vast differences in renosterveld types and pointed out that 

although other less conspicuous species are able to reproduce in renosterveld in the absence of 

disturbance, Elytropappus requires disturbance (preferably fire) in order to proliferate. She concluded 

that renosterveld should be viewed as a stage in succession and not as a climax vegetation type. For this 

reason, she related frequent burning to the country-wide spread of Elytropappus, which keeps 
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renosterveld at this stage in succession. However, in contrast to LevynsΩǎ ǎǳƎƎŜǎǘƛƻƴ ǘƘŀǘ Elytropappus is 

encouraged by frequent burning, most ecologists will agree that, although the species is unlikely to 

recruit without fire, frequent burning will result in a dramatic decrease in Elytropappus and an increase 

in perennial grasses. Cowling et al. (1986) suggested that because Elytropappus takes three years before 

seed is set, if the management objective is to significantly reduce the species, one should burn 

renosterveld every three years. The effectiveness of this tactic is ŀŦŦƛǊƳŜŘ ōȅ [ŜǾȅƴǎΩǎ όмфнсύ 

experiments which demonstrated that Elytropappus seed remains viable in the soil for seven years, but 

that it loses a significant amount of germination capacity after four years.  Of course, this research 

focused on only one species and did not take the effects of frequent burning on renosterveld as a 

system into account.  

In this chapter, I will use stable isotope analysis (Fig. 4) of soil carbon to test the theory that, historically, 

renosterveld comprised a higher C4 grass component than is seen today and that not all renosterveld, at 

all times, is dominated by C3 shrubs and grasses.  

 

CHAPTER 4: IS RENOSTERVELD A FIRE-DRIVEN SYSTEM? 

Although renosterveld is included as a sub-type of the fire-prone Fynbos Biome, its fire ecology is very 

poorly understood (although mature veld does burn readily ς Fig. 7). In contrast to fynbos, very little is 

known about the vegetative (sprouter vs. seeder), or reproductive responses (fire-stimulated vs. fire 

intolerant recruitment) of renosterveld species to burning.  Crown-fire systems, such as fynbos, are 

known to differ in their fire-adaptive traits from surface fire regimes characteristic of grass-fuelled 

ecosystems (e.g. Bond & van Wilgen 1996; Pausas et al. 2004; Bond & Keeley 2005; Keeley et al. 2012). If 

renosterveld was originally a grassland invaded by shrubs following overgrazing, we would predict few 

species with fire-stimulated recruitment and very few seeders (non-resprouters) since post-burn 

recruitment in grasslands is inhibited by vigorous competition with grasses. If renosterveld seldom burnt 

because it occurs in relatively arid climates relative to fynbos, we would predict that fire-dependent 

recruitment and associated fire-type life histories would be rare or absent. However, if fire was a regular 

feature of renosterveld ecosystems, we would expect fire-stimulated recruitment to be a common 

feature of common species, as it is in fynbos (e.g. Le Maitre & Midgley 1992; Cowling et al. 1997; Keeley 

et al. 2012). If species have an obligate dependence on fire to complete their life cycles, then fire would 

have to be incorporated into renosterveld management. Since burning has attendant risks to people and 

property, it is important to establish the extent to which species are dependent on fire events for 

recruitment. In this chapter, I will address the question: does renosterveld need fire? I test for fire-
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dependence by observing vegetative responses (sprouting and non- sprouting) and reproductive 

responses (flowering and seedling recruitment) in response to burning. I compare regeneration 

responses in burned versus unburned areas (Fig. 4) to help determine whether species have an obligate 

or facultative requirement for fire. In an ecosystem where the fire ecology is poorly understood, 

examining the extent to which fire-adapted life history traits occur in the plant communities may be 

useful in developing an understanding of the natural fire regimes under which that system functions 

best, which is essential for management purposes (Keeley et al. 2012).  

 

 
Figure 7. Fires burn readily through renosterveld. However the extent to which plant species in the 
ecosystem are dependent on fire for recruitment is not known.  
 

CHAPTER 5: UNDERSTANDING DIVERSITY IN RENOSTERVELD AT THE LANDSCAPE- AND LOCAL- 

LEVEL. 

Currently, there are 119 vegetation types described within the Fynbos Biome (Mucina & Rutherford 

2006) ς ƻŦ ǘƘŜǎŜΣ нф ŀǊŜ ΨǊŜƴƻǎǘŜǊǾŜƭŘΩ ǘȅǇŜǎΦ ¢ƘŜǎŜ ŎƻƳǇǊƛǎŜ ǎƘŀƭŜ ǊŜƴƻǎǘŜǊǾŜƭŘ όмф ǘȅǇŜǎύΣ ƎǊŀƴƛǘŜ 

renosterveld (3), dolerite renosterveld (2) alluvium renosterveld (2), silcrete renosterveld (2) and 

limestone renosterveld (1). As mentioned, in the Overberg region of the southwestern Cape, there are 

four renosterveld types present: Western-, Central- and Eastern-Rûens Shale Renosterveld and Rûens 

Silcrete Renosterveld. The key question related to the conservation of fragmented systems such as this 

one, has always been: how many reserves are enough and do we need a few large ones, or are several 

small reserves equally, or more, effective? (Cowling & Bond 1991).  


